
On the prog·1·a1n tl1ere a1·e 111any fi1·sts, 1n othe1· ,vo1·cls, tl1e fir-st time 
these various topics l1a"e been pre~entecl. This 111or11ing we have tl11·ee 
professor~ on tl1e prog1·,1111 J)1·esenting three ol these new topics. 

Ot1r fi1·~t SJ)e,1ker this 111orning, Donald White, is a g1·,1clt1ate ol tl1e 
Unive1·sity of l\'fassachusetts in 01·na111e11t,1l l1ortict1ltt1re, a11cl who 110,v is 
taking his gradt1,1te ,vo1·k at Io,,,a State. Thi~ ,,,ill IJe ,1 1·e1)ort of five 
years ,vork in the clevelop111e11t of cl,v,11·fing u11cle1·,tock [01· i>t1clding ,incl 
gratting botl1 -01·11a111ent,1l ancl frttit j)l,1nts. 

We are 111ost t1nfo1·tt1n,1te in not l1aving lvI1·. White ,vitl1 tis since he 
was c,1llecl back to }\,fassacl1t1setts bec,11,~e of the cleath ot !11s fatl1e1· \,Ve 
have fol1n lvfal1Istede ,vho ,viii reacl his paJ)e1·, ,ind I ai11 st11·e ,v,11 be 
able to ans,ver ,1ny qt1estions 1·egarcli11g this wo1 k. .John J\,[,thlstecle! 

DR. JOHN J\,fAHLSTEDE (Io,va State University, A111es, Ic>w,1): 
ivI 1·. }\,fode1·ato1·, P1·es1den t Te1npleton, ,111d l\1I e111 be1·5 ot tl1e Plant P1·01),1-
gaco1·5 Society: 

This paper is entitlecl, ''Co111patibility in Grafting a11cl Bt1dcli11g 
Fr111t ,incl Orn,11nental Pl,111t5 for 1\daptation ancl Dwarf111g Pu1·1)oses." 
Tl11s ½',IS the topic ,,,e have selectecl fo1· discussion this 11101·111ng. 
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COMPATIBILITY IN GRAFTING AND BUDDING FRUIT 
AND ORNAMENTAL PLANTS FOR ADAPTATION 

AND DWARFING PURPOSES . 
D. B. \,Vi-i11·E ancl J. P. i\'fAHLSl'EDE 

Depl11 tr1ie11t uf Ho1·tzcultu1c 
lrJ111a St{1tc U11ivc1·~·zty 

Arnes, Iowa 

Tl1is is tl1e li1·st JJ1·og1·e~s 1·e1Jo1·t on a j)t·ojecc i11it1atecl ,it Io,v,1 St,1te 
Univer,ity i11· 195G e11titled ''D½'art111g of Fruit ,111cl Or11;1111e11tal PI.1nts." 
One of tl1e p1·i111,1ry objectives ot tl1i, p1·oject is tl1e develo1J111ent ol tecl1-
111qt1es 101· d,,,,1rli11g a11d ,1cl,11Jting <J1·11;1111e11t,1l ])!ants to clil·tere11t soil 01 
cli111,1t1c conditions. }\:fa11y select 1)la11t materi,1ls, nor111ally tall g1·0\\'­
ing, wot1ld be well s11itecl for use ,v1tl1 mode1·n conte111porary bt1ilcli11g 
designs if height clevelo1)111ent cot1lcl be restricted. Since this JJrojecL 
,,,as i11i tia tee!, several 5t,1 tions have 1 eported 011 s1111ila1· ,vo1·k which is 
either ttnder,,'a)' 01· in the plann111g stage. Tl1e 11t1mber of JJ1·ojects 1·e­
aff1r111s the neecl £01· an inc1·eased i11,'entory ol low grow111g plant 111ate-
1·ials h,1v1ng acceptable or11a111ental cl1;1racteri,tics, £01· areas cl1ffe1·i11g i11 
soil and climatic condit io11s. 

One of tl1e 111ost co111111011 J)J'<)b!c111s e11cot111te1ed 111 g1·;1lting 1s tl1at 
ol inco1n1)at1bilit)'· ~'his i11abilit)' ot t,,,o co1111)one11ts ,vl1en gr,tlted 
togetl1er to J)1·oclt1ce ,, !1e,1ltl1)' pla11t l1as been k11own tor 111,111y centt11·ies. 
111 tl1e third cent111·y 11.C, C,1lo (4) observecl that tl1e ~cio11 11secl in 
g1·,1ft1ng shot1lcl ,11,vays lJe <>t ,t bette1· type th,tn the 1·oot~tock, ancl th,,t 
cerl,1111 con1bi11,1tions cotilcl not be 111,1de ~t1ccessf11ll)'· }\,f,111y othe1· "'1·1t­
e1·s of l1is day 1·eo1·ded si1111lar experie11ces witl1 the practice of g·ralting. 
Francis Bacon, (2) , in 1639 5tatecl that a diversity ol fruit cot1lcl be 
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g·ro,Nn on <)11c tr·ee but that ,ill of the scio11~ n11.:1st be compatible with 
tl1e s tock. J\11 ille1~, (10) 1759', clesc1·ib,ed dottble "'ro1~king· p1ear and 
<-]tti11ce wl1e11 tl1e 1Jca1· to be tlv,1 'trfecl w,ts t111-congeni al "\tVith the quince. 
Tl1.0 111,1 A11drev,, I nig·l1t (8) ., r ep<)T·Led sorr1e o( tl1 e ·y111 pto,111s of inco1n­
J) ~1 tibili t a 11tt co111pLtred the1·11 1vitl1 th.e effect cau ed by gi1~dling. 

\!Vork {ltzt·i11g· t11e l)a t cleca(le v,rit11 a1Jple. , "irb()r,,itae, cotor1ea ter, 
l'orsy thi ct, l1 ,1w tl1 (> 1·11 , jL111ipers, 1nar)le, py1·aca11tl1 ;;t: <1uince a11d vibt1rnu1n 
(S;:1x 14: 15 16, 17, 18 · Cll c:tdwick 5; Str·ate ,1ncl B"t1~ker 19; R eiscl1 et al 
I 2) b ets de11.tc>nst1~,l ted son1e of tl1 e l)C>s il)ilitie for tl1e development c>f 
<lvv(t1·f pl a11t 111 :::t tet~ials by tl1e 11 e (>f elected t111der · tocks. Ho,weve1~, in 
~tll <> f tl1e e stL1clie · 111co1nrJcl ti])ilit)' ;:11J1)ears to b 'tl1c one factor restrict­
i .11g t11e ·Lt ·e <)1. tiv\·c.11~£i11g· to k · 011ly to those t111Je wf1 jcl1 l1ave be n ,te t­
c<l. 

Tl1e1·c , 11 ·c 111a 111, cle1i11 i tio11 s f 01· tl1e t e 1~111 col'tl JJa ti bili ty. In genercLl, 
('()1111)atibility 111~1y be co11sicl e1·ecl to b e the ability c)f a grafted co111b i11a­
tic)11 to stir,, i ve l'c)I' the pe,rio,d ne,ccssc:t1~y fo·r i Ls t1se . ,...fhis appe,trs to be 
q ,tti te satisfactory sj11ce both j11J1cri ted a11tctgonis1n a11d acq ui1~ed ag'ents 
a1·e gi,ren con icleration. Er1viro11111ental facto•r and the technique 11sed 
i11 g·r,tlti11.g· als<> are vex·y i1111)ort,tnt le) an und 1~ ·Landing of co1npatibili­
t )' .i 11 g·ra ftecl 1)l;1 r1 ts. llece11 tl y ,,,or·ke1~s h a e t·ot1nd that on certain 
]>lc111Ls, bucl f,t ill11·e ca11 be cttL1"ib'LLted to , ,irtLs i1·1£ection ( 'Vlilbrath a11cl 
Ze ller 9; Ove1~h<C)lzer 11.) Ag·ri<)S (1) repo1~tecl v i.r·u -like sy1nptc)rr1 '"rith 
c·o.111binatic>ns o.i· }Je<.Lcl1 on p-,·1,l1i ·z.1s f<J1'1Len to~·r1. and P1·iL·1itL,5 besseyi. H ·ow­
cver tl1is v,rork 1·c,1e;:iJ ed th~, t virt1 ·es were 110 L 111 ,,ol veci, and l)llCl ,fail·ure 
,N,ls a ·· crilJecl to i11 co11'lpatibility. lvf t1rh of the ,No1,k to date furthe1-
c1)11)h,tsize · t l1 e r1cecl for cautior1 in i11terpreting re 11lt of co1n1)ati.bility 
~L L1clie ·, cc)11siclc1·i11g· lll Glt 111a n)' 1··1cto1As 1nay i11flue11ce •Ol~ 1-est1lt in inco1n­
JJ~t tibili·t ·. 

Left: P1·u11t1s Underwood on P . besseyi, I½ years from bt1cl, 
ce1r11>a1·e<l to a 12'' label. 

-· Rig·ht: P. Sacag·awea ( chttl")' x pl1rm) 0 ·11 P . besseyi, I½ yeai:s 
J:1·01n b11<1, compared to 12''' label. 
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Fo1· tl1e p:tst tl11·ee yea1·s 111any clilfe1·e11t co111bi11atio11s 11,tve been 
11nde1· t1·ial at 10,1'a State U11ive1·s1ty. Son1e of these ,vere not 01·iginal 
bt1t ,vere i11cluclecl solely as a 111eans of 1·ete1·ence. "[l1is work w,ts t1n­
de1·takcn 111,tinly as a screening 1)rogra111 wl1ich might for1n the b;1si~ tor 
further ex1)cri111en t,1 tion. Afte1 selecting plant 1n;1terials to1· testing, 
tl1e m,1jo1· J)t·oble111 lJec,1111e tl1at o( fincli11g co1111),ttilJle co111b111,1tions. 
As the1·e 1s no rt1le 01· 111etl1ocl of· JJredicting tl1e pe1·for111,111ce of ,1 g1·aft 
co111bi11at1on (B1·,1clford and Sitto11 3; Robe1·ts 13), tl1e JJlant 111,1tcrials 
were selectecl by SCJJar,1ting tl1e111 accorcling to bota11ical 1·elatio11sl1i1)s 
;ind cl1ro111oso1ne n111nbe1·. TI1e tecl1nigt1e ol b11dding ,11a; e111JJloyecl in 
these first scree11ing tests becau~e it is f;1st ,incl econo111ical ot woocl. It 
JJreclt1des the JJroble1ns of JJ11rchasing ancl 1naintaining large nu1nbers 
of_ plants v1,hile regt1iring a minimum of l1ired labor. Buclding is e111i­
nently suited for this type ot testing, as de1nonstr,1tccl by its u;e a; the 
basic technique [or i11clex1ng virt1s dise,1ses. 

011e 111t1st 1·e,1lize that the;e tests covc1· a 1·elativcly ~l101·t JJe1·iod of 
ti111e. Conseqt1ently, tinal 1·e;t1lts c,1n be secured only by ob;e1·v,1tion 
over a nt1n1ber of ye,1rs. l\1Ia11}' of the con1binat1ons wl1icl1 v\1e1·e t1nsuc­
cessft1l with bucldi11g will be repe,\ted 11si11g other techniqt1es a11d cli((er­
ent ti111ing ot the JJroceclt1re. 
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STOCK 
' 

.. \CERACEAE 
. .\cer ginnala 
.\ce1· g1nnala 
. .\ce1· g1nnala 
. .\cer ginnala 
.-\cer 11egundo 

Acer negundo 

. .\cer 11eg1111do 

. .\cer neg11ndo 

. .\cer neg11ndo 

. .\cer negundo 

. .\cer saccha1111111n 

~ .-\cer sacchar1n11111 

Acer sacchar11111m 
Acer saccha11n11n1 

ROSACEAE 
. .\melanch1er ca11adens1s 
. .\ melanch1er ca11adensis 

.. \mela11ch1er canadensis 

. .\mela11ch1er canadens1s 
Amelanch1er canadens1s 
Amelanch1er canadensis 
Aro111a mela11oca1 pa 

. .\ron1a r11ela11ocarpa 

. .\ron1a melanocarpa 

. .\ron1a melanocarpa 
1\ron1a 1nelanoca1 pa 

CHROM 
NO SCION 

26 Acer Cr1mso11 King 
26 Acer C11mso11 King 
26 1\cer saccha111111m 
26 ,\ gin11ala PI69112 
26 ,\cer Cr1mso11 King 

26 ;\cer Cr1mso11 King 

26 Ace1 
26 Ace1· 
26 Acer 

saccha 1 11111111 
sacch,1r111111n 
saccharum 

26 ;\cer sacchar11n1 

52 Acer Cr1mso11 King 

52 1\cer saccha111m 

52 Acer sacchar111n 
52 Acer sacchar11111 

68 1\10111a mela11ocarpa 
68 i\1alus, Jo11adel 

68 i\lal11s, Jo11adel 

68 i\lal11s, Red Del1c1011s 
68 l'yr11s, De . .\n JOit 
68 l'yr11s, l)e An JOtl 
34 A111elanch1er ca11ade11s1s 

34 ~la\11s, Jo11adel 
34 Mal11s, Reel Del1c1ous 
34 Pyr11s, Bartlett 
34 l'yr11s, Bartlett 

TABLE I 

CHROM DATE 
NO BUDDED 

X=l3 
X=l3 

52 
26 

X=l3 

x= 13 

7/26/57 
!l/ 4/57 
7/26/58 
3/29/57 
7/2~/58 

7/25/59 

52 7/25/58 
52 8/ 5/58 
26 !l/25/58 
26 8/18/59 

X=13 7/23/58 

26 8/ 5/58 

2() 8/18/~9 
26 9/15/59 

34 
X=l7 

X= 17 

X=l7 
X=l7 
X=l7 

68 

X=l7 
34, 51 
X=l7 
X=l7 

' . 

8/ 3/59 
8/1 I /58 

'l/14/58 

8/ 4/59 
8/ 4/58 
7/28/59 
8/ 3/59 

8/14/58 
8/ 4/59 
8/16/58 
8/16/60 

REMARKS 

No take 
Nc1 take 
No take 
(toot graft) s11rv1ved s11n1111er I 9~8, ,v111te1· k1llecl 
l\11ds fa1lecl, plates k111tted the11 ,l1ecl 111 I y2 
mo11 ths 
B11ds fa1lecl, plates knitted the11 cited i11 I½ 
n1011ths 
No take 
No take, plate see111s to k111t the11 cl1 ,es 11p 
No take 
No take, h11ds too 1111111at11re before late A11g -
early Sept. 
Stock ove1·g1e"' S: co1npletely 11111Jedded b11ds liy 
l'a 11 
Stock o,•erg1e,v & co1n1Jletely 1111licclclecl b11ds liy 
l'all 
B11ds see111s to take, stock ove1g1ew liy Fall 
B,1ds see1ned to take, failed 11ext ,1J1111g 

No take, stock 11ot th1 ifty, hard tel ,vo1k 
Sl11elds knitted, b11cls failed ove1 ,v111ter. ,tcick 
hard to wo1k 
Shields k111ttecl, b11cls failed o,•e1 "'111te1, stcick 
ha1·d to wo1 k 
Shields took, b11ds failed ove1 ,,•111te1· 
Sh1elcls took, bttds failed over ,vi11te1 
Sh1elcls took, b11ds fa1 led over ,v1n ter 
Some degree of aff1n1ty, see1n to take, fa1Ie,I cive1 
,\11nter 
l'late took, \J11ds failed o,•er ,,·111te1· 
B11ds take (,veak un1011) 
I b11d break = l'' g1·owtl1 by 9 /25 /58 
1/2 of b11ds took, to be tenant g1·afted 011 apple 

• 
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STOCK 

1\1on1a mela11oca1·pa 
-\ ,·on 1a 1nela11oca1·pa 
Cotoneaster acu11fol1tis 

Coto11easter acut1fol1a 
Coto11easter act1tifol1a 

• 

Coto11easter acu tifol1a 
Coto11easter ac11 tifol1a 
Cotoneaster ac11tifol1a 

Crataegtts coi·clata 

Ct ataeg11s cr11s-galli 

Cralaegtis oxyaca1itha 

C)•clon1a;DeAnjot1 Pear 
l\lal11s, seedli1igs (\Vstr11) 
1\-Ialtis, ,eedl1ngs (Wslrn) 
Phil coronarit1s nan11s 

Ph)'S opu l1fol1 tis 11a1111s 

P1 t11111s bessey, 
Pr11n1is bessev1 
Prt1n11s bessey1 
!'111nt1s l)e~se)'' 
!'111n11s bessey1 
P111n11s besse) 1 

!'111ntts IJessey1 
1'111n11s be~sey1 
Pt 111111s bessey1 
Pr111111s s1ibh1rtella pe11d11la 
P1111itis tomentosa 
Pr11i111s tomentosa 

TABLE I (Continued) 

CHROM 
NO SCION • 

34 
34 

X-17 

X-17 
X-17 
X-17 
X-17 
X-17 

72 

68 

Pyrtis, De A11jou 
l'y1·11s, De A11jou 
1\melanch1er caiiade11~1s 

J\,laltis, Reel Del1c1ous 
l\1al11s, Reel Del1c101is 
Pyrtis, Ba1·tlett 
l'yrus De1\11jou 
Pyr11~ De1\n JO ti 

J\,laltis, Red l)el1c1011s 

1\.1 al 11s, Reel J)e I ic101is 

CHROM DATE 
NO BUDDED 

X=l7 
X=l7 

68 
• 

X=l7 
X=I7 
X=I7 
X=I7 
X=I7 

X=I7 

X=l7 

8/16/58 
7/28/59 
8/ 3/59 

7/25/58 
8/ 4/59 
8/16/58 
8/16/58 
7/28/59 

8/ 4/59 

8/ 4/59 

34 l\Jaltis, Red Del1c1011s 

X-17 
X.-17 
X-17 
X=l'.J 

l'yrttS, Bat·tlett 
1\melanch1er canadens1s 
l'yro111a ve1tchi 
l'h1l. co1011ar111s 

X= 17 8/ 4/59 

34, 51, 68 9/ 4/59 
68 8/ 3/59 

~/ 1/58 
26 7/26/57 

X=9 l'hysoca1p11s op11l1fol111s 

16 l'r11n11s, Chinook Plum 
16 l'r11n1is, Grac1011s Plti1n 
16 Hiawatha (Cherry X Pl111n) 
I 6 l'r1i1111s, l\-!0111to1· 
16 l'r11nus a1·men1aca 1\pr1cot 
16 l'1111111s pers1ca 
16 Red Pl11m la No. IO 
16 Sacagawea (Cherry X l'l11m) 
16 Pr11n11s, IJ11clerwood 
16 l't 11n11s (Red Haven l'eacl1) 
16 l\lonitor Pl1in1 
16 Red Pltim, la l\o JO 

I 18 

X=8 
X-28 

U11k 
X=8 

16 
16 

Unk 
U11k 
X=8 

16 
X=8 
U11k 

7/30/57 

8/21/57 
8/21/57 
8/21/57 
8/21/57 
8/21/57 
8/24/59 
7/30/57 
8/21/57 
7/30/57 
8/24/59 
7/31/~7 
7/29/57 

• 

REMARKS 

1/3 of b11ds took, others, shields took 
½ of bttcls took, othe1 s, shields took 
l'lates took and stirvtve, IJtids dead, so111e plates 
later died 
l'lates took a11d s111·v1ve, bttds deacl O\'et· \V111ter 
l'lates took a11d surVl\'e, IJ11ds dead ove1· \V11iter 
!'late:, took, b11ds go 011t lst the11 IJttd plates 
!'!ates took, l)t1ds dead 
l'ldtes took, btids dead, plates ia1sed by heavy 
call tis 
!'late k111 t:,, btids dead, stock ove1 gro,vs plate, 
stock hatd to wotk 
!'late knits, IJtids dead, stock overgro,vs pl.ite, 
stock hard to \Vork 
!'!ates seen, to k111t, b11d a11d plates dead, :,tock 
overgro,,•11 
87 7'70 take 
]'!ates see111ecl to take, btids & plates died 
Root g1·afts, 100% take, tops ,v111te1· kill baclly 
No take, very hard to ,vork, thin, peel11ig IJark, 
sinall steins 
Nci take, \'ery ha1·d to ,vo1·k, tl11n, peeling, liark 
s1nall stc11is 
No take, althotigh 
No take, al tho11gh 
No take, .ilthotigh 
Take 
i\'o take 
No take 
No take 
Take 
"fake 

secn1ccl 
secmecl 
see111ed 

to k1i1 l 
to k111t 
to k111t • 

Seemed to k111t, lJttl 110 s11r,,1,,al o,•er ,,,11i1c1 
No take 
l\ttds took, 111ost g1owth = 3' 111 2 yea1s, all 
pla11ts of this lot of I' tomentosa died 111 3<1 )'r 

conti1111ecl on next page 
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STOCK 

l'yrl1S seecl lings 
Rhodot)'pos scande11s 

CAPRIFOLIACEAE 
V1b11rt1l1m dentat11m 
V1b11r1111m la11ta11a 
V opl1ll1s nana 
V opl1 !us nana 
V opl1ll1s ,n<111a 

CELAS"rRi\CEAE 
Celastr11s scandens 
Celastr11s scandens 
El1onym11s t11rkestanica 

E11onym11s t111 kesta111ca 

Et1onym11s t11rkc,tan1ca 

CORNACEAE 
Co1·n11s stolon1£era 

' 
F1\G1\CEAE 

Q11erc11s pal11str1s 
Q11ercus pal11str1s 

LEG Ul\lINOSAE 
Sophora Japonica 

• 

• 

OLEACEAE 
Ch1ona11th11s 
Ch1onantl111s 

v1rg1n1c11s 
v1rg1n1c11s 

Forsythia 1\r11old's Dwarf 
Forsythia Arnold's Dwarf 

TABLE I (continued) 

CHROM 
NO SCION 

X=l7 
18 

54 
18 

X=9 
X=9 
X=9 

46 
46 

X=8 

X=8 

X=S 

Amelanchier canadens1s 
Kerr1a Japo111ca 

Kolk,v1tL1a amab1!1s 
vViegcla Van1ceki 
V1b11rn111n de11tatum 
V1b11rn11m lentago 
V1b11rn111n opt1!11s 

E11onym11s alat11s 
E11onym11s alat11s compacta 
E11onym11s alat11s 

E11onym11s alat11s compacta 

Et1011ym11s e111·opae11s 

CHROM DATE 
NO BUDDED · 

68 8/ 3/59 
18 8/10/59 

32 
36 
54 
18 
18 

X=8 
X=8 
X=8 

X=8 

8/16/58 
7/23/58 
7/29/57 
7/29/57 
7/26/57 

7 /30/57 
7/30/57 
7/26/57 

7/26/57 

6! 7/26/57 

X = I 0, 11 Corn11s florida 
• 

X=IO, II 3/29/57 

24 
24 

Fagus sylvatica 
F .ig11s S) !,·a t1ca 

X = 9, 14 J\,J aack1a a1n11rens1s 

46 F1·axi1111s pen11sylvanica 
46 Frax11111s pe1111sylvan1ca 

X = 14 Forsythia suspensa 
X = 14 J,'orsyth1a s11spe11s<1 

. -

24 7 /23/58 
24 9/15/59 

U11k 3/29/57 

46 7/25/58 
46 8/18/59 

28 7/ 2/57 
28 7/ 2/58 

REMARKS 

No take, sc1011 11ot thrifty 
No take, gall-l1ke call11s, 1/s'' thick a101111d ,,·01111d, 
stem breaks easily at point of btidding 

No take, scion d1ff1ct1lt to ,vo1k 
No take, vV1egela ha1d to ,vo1k as b11d 
No take 
No take ' ' 

-
' 

Plate see1ns to knit, dies ove1 ,v111te1 ,lc111gl1cd off 
the follow111g year 

No take 
No take 
(111 gree11l1011se) scen1ecl to t,,ke, the11 d1ccl, 
ha rel to wot k (small), ,11ggest g1 a[t111g 
(in gt ee11l1011se) seemed to take, tl1e11 died, 
hard to wo1k (small), s11ggest graft111g 
(111 gree11ho11se) seemed to take, tl1cn d1ecl, 
h.ird to ,vork (small), s11gge,t g1·aft111g 

,tock 

stock 

,tock 

(whip & to11g11c grafts) both ,ve1·e alive b11L coulcl 
get 110 c.11111~ to fo1·111 

Knitted 
Haid to 

R11cls died over w111te1· 
,vork beca11,e of 1011g po111ted b11,l 

(root g1aft,) l'assed Olll d11r111g SllllllllCI of 57 

Plates took, b11ds probably 100 in1n1at11re 
l'l,.te5 took, bt1ds failed by spring, plates st1ll !1v-
111g 
Appare11t take, but 110 s11rv1,•al over w111ter 
.>\.ppare11t take, but no s11rvival over winter 

• 

continued on next page 



_, 
,:-

STOCK 

l'ors)•th1a 1\rnold's D,varf 

l'orsyth1a v1r1d1s,ima 

F. ,•1r1d1ss1ma B1·011xens1s 
F. v1r1d1ss1ma ll1·011xens1s 
Frax1nt1s pe11nsyI,·an1ca 
fraxin11s pe11nsyl,•an1ca 
J<'rax1n11s pe11nsylvan1ca 
L1g11st1·11m de11s1flora 11a11a 
Syr1nga persica alba 
S)'r1nga pe1sica alba 
Syr1nga pers1ca alba 
S)·rtnga persica alba 

Syringa 1 otho1nagens1s 
Syr1nga rothomage11s1s 
Syr1nga rothomagensis 
Syr1nga 1othomage11sis 

-
• 

Syr1nga rotho111age11sis 

Syr1nga vtllosa 
Syr111ga v1llosa 

Syr1r1ga v1llosa 

ULJ\,f,\CEAE 
Celt1s occ1de11tal1s 

Celti, occ.1clental1s 

TABLE I (continued) 

CHROM 
NO SCION 

X=l4 

28 

X=l4 
X=l4 

46 
46 
46 

X=23 
44 
44 
44 
44 

l•orsyt h1a ,11spe11sa 

I' v1r1d1ss1ma k<ireana 

l'orsytl11a s11spe11sa 
l'orsyth1a Sttspensa 
Ch1011anth11s v1rg1111ct1s 
Ch1011anthus v1rg1111ctts 
Sy1·1nga ,,1Jlosa 
Lig11st1·111n a1nu1 e11se 
Ch1ona11th11s v1rg1n1c11s 
Fr~xin11s pe11ns)•lva111ca 
Fraxi1111s pennsylva111ca 
Syr111ga amt11·ens1s 

X.-:22 Syri11ga oblata dtlatata 
X-23 
X-24 
X-24 

X-24 

#8994 
Syr111ga ol>lata d1latata 
#9446 
Syri11ga oblata d1latata 
#9449 

4b 48 Ch1onanth11s v11·g111icus 
46 48 Frax1n11s pe11nsyJ,,anica 

46 48 Fraxi1111s pe1111sylva111ca 

20, 28 Ulmtts amerrcana 

20, 28 Ulmt1s an1er1cana 

CHROM DATE 
NO BUDDED 

28 ,9/15/59 

2s 3/29/57 

26 7/ 2/57 
26 7 / 2/58 
46 7/24/58 
46 8/18/59 

46 48 7/24/58 
46 7/26/57 
46 8/18/59 
46 7/23/58 
46 8/10/59 
46 7/30/57 

46 

46 

3/29/57 

3/29/57 

46 
3/29/57 

46 8/18/59 
46 7/25/58 

' 46 7/25/59 

28, 56 7/25/58 

28, 56 9/15/59 

• 

REMARKS 

(shield & fl11te bt1ds) fe,v took, la1ge call11s 
;1101111d ,,·01111cls ,vl1c1 e 110 t.ikc 
(toot g1aft,) no take, pla11ts s111 ,•1vecl a sho1 t 
,vh1lc 111 Jlla11t1ng !Jed 
No take 
No take 
!'late, k111ttecl, IJttds d1ecl 
Stock o,•crgrc,,•, plates the follo,1·1ng yea1 

No take, vet y !1a1·d to ,,·01·k, 51nall stein, 
l'late5 took, cited ove1· ,v111te1 
!'!ates took, cl1ecl o,•et ,v111te1· 
Take, b11cls still do11na11t, 011 stocks 1101 c,11 !Jack 
Take b11cls still clo1·111a11t. 011 stocks 11<Jt c11l !Jack 

(1·001 gtafts), s111·,,j,,ed 1111t1l late s111nme1· of '57 

(root gtafts), 511rv1ved 1111111 late s11m1nc1· of ·57 

(root grafts), s111 v1vcd 1111t1l late s11mme1· of '57 

Plate k11itted a11d st11·vi~1ng lJttds dead 
!']ates toc1k, I bttcl s11rvived, grew to 3½' in '59, 
a<.led 11or111al, dtecl cl1111ng ,v111ter c1f '5!), st1ong 
t1111011, overg10,vs stock 
l'late5 k111tted, l>ttds dead 

Plates k111t, lJttds fail by fall, or a1e o,·e1g10,v11 
arid 1mbedded 
Plates knit, bt1ds fail by fall, 01· a1e o,•e1gr<J\VIl 
a11d 1m bcdcled 



i\,[Ql)ElZATOR NOlZDlNE: Yott ;11·e to ~t,1Le y(Jt11· 11,1111c c.le,11Iy 
~o 1\'f1·s Ely c,1n get 1L, ,111cl Ll1c11 st,1Lc yo111· lJt1cst1on l)r. J\,fcl),1111cl. 

DlZ. JOSEI>H C. i\,fcD1\NIEL (Unive1·si1y ol lllinoi~): j\,fy c1t1e~t1on 
cloes11't cleserve all tl1,1t ;1tte11L1on I ,\,,tnt to ask ,,,J1;1t is tl1c 111;1tc1·ial 
Ll1,1L ,1•,1s g1·;1lLell 011 l1,1ck!Jc1·1·y ,Lock? 

l)ll. J\,[AHLSTEl)E U/11i11s r1111e11cr111r1 ;111cl ;1 lc,1• l)ttll~ ol U/11111., 

f ltl,J(/. 

l)lZ. J\,fcDt\NIEL: 1\11y co1111Jat1IJ1liLy? 
l)lZ. -;\,fAHLS1."El)E: The bt1cl JJl;11c, ,ce111ecl to k11it ,vitl1 tl1e 

1\n1c1·1c;111 cl111, bt1t ,verc l>Ve1·g1·0,1•n by tl1c t1111e g1·0,vth stoJJJJCll rfhere 
,,,as nc> L,1kc IJy U f11 /,,n. 

i\:[Jl. C1\SE HOOGENDOORN. (Ne,1•1)01·t, lZhoclc l,I,111cl): 
yo11 t1·1ccl cle-eyeing s0111c ol tl1c ,h1·t1bs lJefci1·c t1,i11g tl1e111) 

l)lZ. J\,fAHLSTEDE. i\,fost of tl1csc ;11·c IJt1clclecl 011 sccclli11g, ()1· 
rl111111J, wl11cl1 have 11ot IJce11 cli~-l1t1clclecl • 

i\rfR. HOOGENDOOllN: \,Vl1v clo11't V(>ll st,11·t 
01· ,cellli11g? If yot1 ,t,11·1 
co11lcl JJick tl1e eye, ot1 t 

, 
,vitl1 ,1 yo1111g sccclli11g <>t 

,,,itl1 ;1 
1·oc>tccl 

• 
llC\V Cll ltlllg 
< 11lt111g yott 

Yc,11s ,1go ,ve g1·,1ftccl l1l,1cs 011 ,'i111i11,!!_11 ,111!,q;r11·1., 1 ,1!,1•,t)'" 115ecl tc> 
cle-eye tl1e 011e-year seccllings ,vl11cl1 1·c~11ltcll i11 ,,e,·y little ,11ckc1·i11!! I 
,,,as 111te1·estecl i11 k110,vi11g 1f )'Ot1 co11lcln't ,IJJJ11)' tl1at s,1111e tccl1111c111e. 

l)ll. i\rfAHLSTEJ)E: Fi1·st, ,,,e ,,,e1·c t1·)'i11g to ,ec ,,,J11cl1 011e, ,,,e 
ca11 IJt1cl rn othe1· ,,•ore!, ,,,e ,vf'1·e tryi11g to tc,t fo1· co11111,1tilJ1l1Ly 1\fter 
tl1is <;(1111c ol tl1e,e tecl111ic111e, ,11cl1 ,t, tl1e (111c y(111 111e1111011ccl, C,1,e c.,111 
!Je 11 sec!. 

DR. STUAlZT H. NELSON (Ott,1,v,1, C,111,tcl,1): Jol111, clc, V(ltl 
l1;1ve ,111y cx11lan,1tio11 1'(11· tl1c t1·011IJle ,,·c 1·;111 i11to) vVI1c1 c ,vc IJ11cl ,ve 
1·t1n into ,t lot of i11co111JJ,1trlJ1lrty, tl1e 5,1111c ,t, yo11 l1;1ve ,110,1•11 \,VJ1e1·e 
,ve stttl) gr·aft ,,,e clon't 1·t111 i11to tl1e 111cl>11111,1t1l)1litv ,tt ,ti! ;111cl gel excel­
le11L ,t,111cls 

Dll. i\,fAHLSTEDE: 1 c,111 ci11ly ,,e,1L111·e ,t 2,11ess, Stt1 i\,f,111y ,,,01·k-
ers 111 Ll1e )),1st have 1'01111cl tl1,1t gr,1ft111g g;t\'C !Jette,· 1es11lt, tl1;111 l)ttcl­
cling ,vitl1 so1ne. ro111l)i11;1tion, Tl1i, 111,1y 1Jc tl1e 1·c,11lt ()f tl1c f,tcL that 
a single bt1d has Ie,s cl1,1nce, 11e1·ce11t;1gt>\\'ise th,tn a scio11 witl1 111ore 
th;1n <111e l)11d ancl ,t g·1·e;1 tr1· ;11·ea of ca 111 !Ji ti 111 ex110,111·e. \111·11se, too, 
111,1y play a g1·eater 1·0Ie tl1,111 ,,,e 110,1· 1·c,1l1le 

}\,fR ED\,\TARD J)1\\!IS (Oza1·k N111·se1·)' Co., Tal1lec111;1!1, Okla.): 
Diel I 1111cle1·sta11cl in gi,,i11g tl1is J18JJe1· tl1,1t 11t1ckl10J7 11,tcl IJette1· stancls 
,\·1tl1 JJe,1cl1 011 P. l1J111{'nln1r1 tl1a11 011 P !J1:,,C)''? 

Dll. 1\1f1\HLSTEI)E· No, not 11erc,s,11·1ly Tl1ey lcist !es, t1·ces 011 
P. /1J111r:nlrJ,11 after fcirc111g tl1c IJttcl ;111cl tlt11·111g· tl1e lollr>,v111g g1·ci,ving 
se;1son. Ho,vever, tl1e i111ti,1l take ,v;1s 11111cl1 less. 

}\,f]Z !)AVIS: \,Ve l1,1vc tr,ecl )'11111111, /111r1e11tns11 lci1· ;1l)ot1t fo111· 
ye,11·,, ,111cl get f1·0111 t\\'(J t,1 live JJe1· ce11L IJ11cl t,tkc: 011 /J, /J1',,1:)'', ,,,c 
l1,1ve ,t ve1·y goocl st,1ncl ,t, l1igl1 ,ts 95 11c1· cc11t 011 b11cl l,tkc Ho,1•evc1·, 
tl1e1·c ,~ ,t l1igl1 pe1· re11t cil clie-lJack 011 JJ. /1e.,,e)'' ,1ftc1· tl1c i)11cl ,t,11·t 
·r11cy clie ;111 ,t1111111e1· ,111cl l,tll Tl1e c111e,L1,i11 ;11·,~cs 111 111y 111111cl !1ci,v 
1011g will tl1e t1·ee,, ,vc ,1cc.c11t ;1, liei11g c:ci1111),1L1l1le ;111,I l1c,1ltl1y, live' 
vVl1,11 ;11·c tl1c cll,tll(C~ tl1c1·c? 

r,7 



J)ll. j\,f1\HLSTEDE: 
ea,ecl trees on P. [Je.1.,ey1 
trees to one nt1rsery th;1t 

l~t1ckl1olz ancl 1\grios l1acl 45 1,e1· cent dis­
One ct1sto111e1· ,ent b,tck some six year old 

,ve1·e IJroken ,tt tl1e tinion. l think ottr time 
• IS ll p. 

j\,fOI)Ell1\TOll NOllDINE: L;1st ye,11· we l1ad consicle1·able clis­
c11,,ion lJy ,t gredt 111,111y ~1Je,1ke1·s 111 1·eg;1rcl to tl1e 1J1·ocluct1011 of nu1·se1·)' 
~tock 01· JJl,111ts i11 co11t,1iners. 1 ,1111 st1re tl1at a g1·eat 1na11y 111e111be1·~ 
lelt th;1t ,1fte1· tl1;1t tl1ey knew d!l tl1e ans,~1ers. Fertilization of this n1a­
te1·ial w,1s, ol co111,e, st1essecl, IJ11t sci111c w,1y, son1ehow, so111eone ove1·­
lookecl the tOJJic oi ove1·-fe1·t1liz,1tion. 

vVe are ve1·y 11,tJJ]JY this 11101·11ing to l1,1ve D1· Ji111 Kelley of tl1e Un1-
ve1·si ty of Ke11 tt1ck y JJ1·e,e11 t tl1 is JJ,11·tict1l ,tr tOJJic to yott. He h,ts 5JJe11 t 
,t great cledl of ti111e ;111cl effort ci11 sol\'ing s0111e oi tl1e JJ1·oble111, con­
ce1·11ed w1tl1 tl1e JJ1·oclttct1011 ol 1111r,c1·y stock 1n c,111s At this t1111e we 
JJ1·e,e11t to yc>t1 ])1·. Kelley. 

EFFECTS OF OVERFERTILIZATION ON CONTAINER-GROWN PLANTS 
_/ ,\l\11:S }). KELLl,Y 

J_)epr11·trnent tJf HrJ1 ltc11lti11·e 
Un111e1s1ty <Jf Kenti1c!1y 

Lr:x1ngtrJ11, Kcnlucl1y 

Tl1e ,vicles1J1·e;1cl JJ1·;1c t1ce ol g1·ow1ng 11u1·sery stock in cont,tiners l1as 
IJ1·ougl1t ,tbot1t ,t neecl for 11101·e information in 1·eg,trd to the te1·tility 
1equ1re1nents c>I ,voocly or11,1111c·ntal pla11ts. Fertilization has always bee11 
1mport,1nt in gro\v1ng qtt,tlity nt1r,ery stock, 110,ve\'er, fe1·t1lizat1c>n as­
st1n1es eve11 greatc1 1111JJ<>rt,111<.C wl1en ,t plant is grown 1n a restr1ctecl 
volun1e of ,ci1l ,11cl1 ,1~ exist, i11 ,1 crint;11ner. There are 1nany un,1nswe1·­
ecl que,t1ons conce111i11g tl11s tyJJe of c11ltt1re One question that l1as 
been ol gre,t t 1111JJ<>rt,1nce 1s tl1e f e1 ti I 1z;1 t1on practices 11ecessary tor pro­
cl11c1ng q11,tl1ty 11t1r,ery ,tock in cci11t,1i11er, Little is known about the 
ie1·t1lity reqttire111e11t, of woocly or11,1111e11t,1! JJl,1nts. Ho½1ever, the li1nit­
ecl volt1111e ol ,oil th,tt 1s ,1v,1il,1~le for sttpplying the necessary nutrients 
ot a JJl,1nt in ,t co11t,1i11e1· 11ecessit,1tes tl1at for O{Jti1nt1111 g1·0\vtl1, fert1lize1· 
IJe ,tf){Jl1ecl to \IIJ)ply tl1e ref1t11recl JJl,1nt ntttrients. 

RE1\SON FOll FEllTlLIZATION 
Tl1c JJt11·1)ose of le1·tiliz,ttic111 i5 to JJ1·ovicle the JJl,1nt ,vitl1 a co11ti11t1-

011s st1JJp!y a11cl OJJt111111111 level of {Jl,111t nt1t1 ients £01· 111axin1t1m growtl1 
of ,111y part1ct1l,11· SJ)Cc1e:,. F1·ec111e11t iertilil,ttion has aided in providing 
;1 const,111t \ll{J]Jly I-Io,vever, info1·111,-1t1011 is no~ available on the opti-
11111111 levels tl1at sl1011lcl l)e 111;11nt,1i11ed for ½1oody 01·11a111ental ))!ants. 
G1·owe1·s ,11·e 11,1tt11·ally a11x1ot1s to ol)tain tl1e 111axi1nu111 growth on a 
f)lant wl1ctl1e1· in ,t conta1ne1· 01· in tl1e fielcl. l\,Iany tin1es this desire to 
get 1·a1)1cl g1·0,1·tl1, 1),1rtict1l,1rly 011 co11t,1ine1· ,tock, has led to tl1e appli­
cation of t111t1:,11;1lly !1igl1 ,1111ot1nts of iertil1ze1·. Too mt1ch fertilize1·, 
l1oweve1·, c:111 !)c ,ts lJ,tcl 01· eve11 ,vo1·se tl1an too Ii ttle. l\1Iany ti111es JJl,tnts 
are overfe1·tilizecl, re511lting· in a rcd11ctio11 in growtl1 instead of more 
growtl1. 

• 



J)ll. j\,f1\HLSTEDE: 
ea,ecl trees on P. [Je.1.,ey1 
trees to one nt1rsery th;1t 

l~t1ckl1olz ancl 1\grios l1acl 45 1,e1· cent dis­
One ct1sto111e1· ,ent b,tck some six year old 

,ve1·e IJroken ,tt tl1e tinion. l think ottr time 
• IS ll p. 

j\,fOI)Ell1\TOll NOllDINE: L;1st ye,11· we l1ad consicle1·able clis­
c11,,ion lJy ,t gredt 111,111y ~1Je,1ke1·s 111 1·eg;1rcl to tl1e 1J1·ocluct1011 of nu1·se1·)' 
~tock 01· JJl,111ts i11 co11t,1iners. 1 ,1111 st1re tl1at a g1·eat 1na11y 111e111be1·~ 
lelt th;1t ,1fte1· tl1;1t tl1ey knew d!l tl1e ans,~1ers. Fertilization of this n1a­
te1·ial w,1s, ol co111,e, st1essecl, IJ11t sci111c w,1y, son1ehow, so111eone ove1·­
lookecl the tOJJic oi ove1·-fe1·t1liz,1tion. 

vVe are ve1·y 11,tJJ]JY this 11101·11ing to l1,1ve D1· Ji111 Kelley of tl1e Un1-
ve1·si ty of Ke11 tt1ck y JJ1·e,e11 t tl1 is JJ,11·tict1l ,tr tOJJic to yott. He h,ts 5JJe11 t 
,t great cledl of ti111e ;111cl effort ci11 sol\'ing s0111e oi tl1e JJ1·oble111, con­
ce1·11ed w1tl1 tl1e JJ1·oclttct1011 ol 1111r,c1·y stock 1n c,111s At this t1111e we 
JJ1·e,e11t to yc>t1 ])1·. Kelley. 

EFFECTS OF OVERFERTILIZATION ON CONTAINER-GROWN PLANTS 
_/ ,\l\11:S }). KELLl,Y 

J_)epr11·trnent tJf HrJ1 ltc11lti11·e 
Un111e1s1ty <Jf Kenti1c!1y 

Lr:x1ngtrJ11, Kcnlucl1y 

Tl1e ,vicles1J1·e;1cl JJ1·;1c t1ce ol g1·ow1ng 11u1·sery stock in cont,tiners l1as 
IJ1·ougl1t ,tbot1t ,t neecl for 11101·e information in 1·eg,trd to the te1·tility 
1equ1re1nents c>I ,voocly or11,1111c·ntal pla11ts. Fertilization has always bee11 
1mport,1nt in gro\v1ng qtt,tlity nt1r,ery stock, 110,ve\'er, fe1·t1lizat1c>n as­
st1n1es eve11 greatc1 1111JJ<>rt,111<.C wl1en ,t plant is grown 1n a restr1ctecl 
volun1e of ,ci1l ,11cl1 ,1~ exist, i11 ,1 crint;11ner. There are 1nany un,1nswe1·­
ecl que,t1ons conce111i11g tl11s tyJJe of c11ltt1re One question that l1as 
been ol gre,t t 1111JJ<>rt,1nce 1s tl1e f e1 ti I 1z;1 t1on practices 11ecessary tor pro­
cl11c1ng q11,tl1ty 11t1r,ery ,tock in cci11t,1i11er, Little is known about the 
ie1·t1lity reqttire111e11t, of woocly or11,1111e11t,1! JJl,1nts. Ho½1ever, the li1nit­
ecl volt1111e ol ,oil th,tt 1s ,1v,1il,1~le for sttpplying the necessary nutrients 
ot a JJl,1nt in ,t co11t,1i11e1· 11ecessit,1tes tl1at for O{Jti1nt1111 g1·0\vtl1, fert1lize1· 
IJe ,tf){Jl1ecl to \IIJ)ply tl1e ref1t11recl JJl,1nt ntttrients. 

RE1\SON FOll FEllTlLIZATION 
Tl1c JJt11·1)ose of le1·tiliz,ttic111 i5 to JJ1·ovicle the JJl,1nt ,vitl1 a co11ti11t1-

011s st1JJp!y a11cl OJJt111111111 level of {Jl,111t nt1t1 ients £01· 111axin1t1m growtl1 
of ,111y part1ct1l,11· SJ)Cc1e:,. F1·ec111e11t iertilil,ttion has aided in providing 
;1 const,111t \ll{J]Jly I-Io,vever, info1·111,-1t1011 is no~ available on the opti-
11111111 levels tl1at sl1011lcl l)e 111;11nt,1i11ed for ½1oody 01·11a111ental ))!ants. 
G1·owe1·s ,11·e 11,1tt11·ally a11x1ot1s to ol)tain tl1e 111axi1nu111 growth on a 
f)lant wl1ctl1e1· in ,t conta1ne1· 01· in tl1e fielcl. l\,Iany tin1es this desire to 
get 1·a1)1cl g1·0,1·tl1, 1),1rtict1l,1rly 011 co11t,1ine1· ,tock, has led to tl1e appli­
cation of t111t1:,11;1lly !1igl1 ,1111ot1nts of iertil1ze1·. Too mt1ch fertilize1·, 
l1oweve1·, c:111 !)c ,ts lJ,tcl 01· eve11 ,vo1·se tl1an too Ii ttle. l\1Iany ti111es JJl,tnts 
are overfe1·tilizecl, re511lting· in a rcd11ctio11 in growtl1 instead of more 
growtl1. 
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FERTILIZATION PROGRA~,IS 
vVater scJlttl)le fe1·tilizers l1a,,c l)een 111<Jst gene1·,1Ily u,ecl 1n tl1e fe1·ti­

lization of container stock and ,1 11t1111be1· ol fertiliz,1tic>n progran1s using 
,vate1· soluble fe1·tilizers ,11·e be111g tised st1ccessfully. Ho,veve1, tl1ere is 
co11sicle1·alJle v;11·1dt1011 111 /1·eqt1e11cy of aJJ()licatio11, 1·,1te of ,11JJJlicat1011 
,111cl fe1·t1lize1· ,111alyses. S<)n1e g1·0,,,ers t1se ;1 one-shot aJJtJl1c,1tio11 of ,1 
<l1·y' lertil1zer v.'l1en tl1e ,c>il 1n1x is p1·e1J,11·ecl, and otl1e1·s le1·t1liLe ,is f1·e­
quently as every IO clay,, while ,till otl1ers feed every third i1·1·ig,1t1011, 
ttsing a ,vate1· S<)lt1IJle fe1·t1lize1·. I11 ,on1e c;1ses a co111l)i11ation of cl1·y ancl 
lic1t11cl fe1·tili1e1·s a1·e 11secl. The 1·,1te of ,tpJJlicat1on also var1e, Less 
freque11t aJJJJl1c,1tions ge11erally 111e,111 a higher rate ,tnd 1nore l1·eqt1ent 
applications of a very low concentration or ,tmount of fertilizer 

Tl1e JJt11 )Jose of our v.ro1·k ,,,:1s to olJt,1in 11101·e 111lo1·111atio11 i11 1·ega1·cl 
to tl1e best 1·,1te ot fert1liz,1tion fo1· opti11111111 g1·01vtl1 a11cl ,11~0 ,tt ,vl1,1t 
le,,els g·1·0,vtl1 wo11ld be 1·educecl cltte to ove1·le1·tiliz,1tic>11. 

SYJ\,fP'T0~1S OF OVERFElll'ILIZATION 
\•Vhat are so111e of tl1e sy111J)to111s ol o,·e1 fe1·t1l1L,ttio11 a11cl ,vl1,1t is it, 

ove1·,1ll effect 011 tl1e tJl,111 t? The effects of overfe1·t1l 1z,1 t1011 ,11·e ge11er ,1)­

ly (I) recl11ct1011 in 1·;1te of growth, (2) chlorosis 01· yellowing of the 
foli,1ge, (3) ,v1lting of lol1age, even tl1ougl1 tl1e soil 111,1y be 11101st, (4) 
LI)J burn ancl 111a1·ginal leaf bt11·11, (5) le.1.f cl1·01J, ancl (6) de,1th of tl1e 
e11tire plant. No,v, I ,vot1ld like to take tl1ese, 011e IJy <>11e, ,111cl ex1Jla111 
,t little 111ore 111 cleta1l tl1e usual sy111pto111s ol overfe1·t1liz,1tio11. 

The n1ost comn1on and first sy111pto111s of excess levels ot tertilize1· 
salts is a reclt1ct1on in gro,vth. Generally, this goes t1nnoticecl since tl1e 
pla11t cloes not exhibit any unt1s11al cha1·acte1·istics otl1e1· tl1a11 ,1 slow 1·ate 
of growth. If noticed, it ofte11 is ,1ttrib11tecl to so111e facto1· otl1e1· th,111 
cJver[ertiliz,1t1<)n l\,J any t1111es a gro,ver w111 notice ,t 1·eclt1ctic>n 1n gro,.vtl1 
a11cl IJelieve tl1,1t fe1·t1lizer is ];1ck111g. l1ence, ,tdd1t1on,1I fertil1Le1· i, a1)· 
pliecl. Of co11rse, aclcl1tional ie1·tilizer.on :1 JJlant tl1,1t is ;1lre;1cl)' ove1·­
fe1·t1lizecl ,viii s1111ply 1·ecl11ce gro,,,1!1 eve11 l11rtl1er. 

1\notl1er sy1npton1 of overfe1·tilization is chlorsis 01· yellowi11g of foli­
age. j\,fany ti111es tl1is i, evident ,-11hen tl1e specific elen1ent in excess is 
pot,1ssi11111. Tl1e lea,,es ,-1,111 si1111)1,, tt11·n yel!o,,, clt1e to iro11 chlorosis. 
Tl1is can easily be ini:e1p1·eted ,1s ;111 iro11 cleficiency. 

vV1lting of foliage is :1 sign of ,evere o,,erfert1l1z,1t1011, a11cl the wilt-
111g is due to tl1e l1igl1 <)s1notic J)1·e,st11-e of tl1e soil S<)lt1tion 111,1ki11g it 
clilf 1c11lt 101· tl1e roots of tl1e JJl,111ts to abso1·1J ,vater, cve11 tl1011gl1 tl1e soil 
• • IS 11101S t. 

Numero11s ex1Jeri111ents l1a,·e de111011st1·ated tl1e close 1·elationship 
l)etween })!ant growtl1 ,tncl tl1e os,notic press11re of tl1e soil sol11tio11. 
Tl1ese relat1011sl1ips i11di~:1te that 1t 15 the total conce11tration ol solul)le 
salt pa1·ticles in tl1e ,oil sol11tion 1·ather tl1an thei1· ~pecific cl1e111ical 11;1-
ture ,vhich 1~ 111ainly 1·es1Jo11sible lcJ1· tl1e inl1ilJito1·y effect, of excess sol11-
IJ]c salts on tl1e gro,.vtl1 of JJ!ant,. It is generally ,1cceptecl th,1t ,in 111-
crc,1se in tl1e 0~1not1c 1J1·essu1·e 01· solt1ble s,tlt contc11t ot the s9il solu­
tio11 resttlt, 111 ,t clec1·e;1se i11 ,v:1te1· trptake !Jy JJ!ant 1·oots Excess sol11blc 
5,1lts c,111 al,o c,111se ,1(lve1·,e elfect, 011 tl1e )Jla11t otl1e1 tl1;111 tl1e 1eclt1ction 
111 111)t,1ke of ,-11ate1·. 

• 



Ti1) 1)111·11, c,111 l)e cl11e to eitl1e1· excessive 11it1·ogen <it· J)Ot,155111111 ancl 
1r1cl1c,1tes severe overtert1li1.,1tion. 

Pl,1nts 111;1y l)e red11cecl in growtl1 o! qu,1l i ty beca11,e ol excess ferti­
lizatio11 or an ,1cc1111111latio11 of sol11l)le salt; ,incl ,vithci11t ,,i,11al eviclence 
tl1,1t tl1e p1·ol)le111 exists. 011ce vis11,1l sy1111)to1115 ap1)e,11· on a j)l,111t, s11ch 
,1, cl1lriro,1s, ,v1lti11g ol lol1dge, tiIJ b11rr1, 111,11·g111al le,11 l)11r11, etc,, the 
cl,1111,1ge of recl11cecl groV11tl1 l1,1s alre,1cly ricc11rrecl. He11ce, a growe1· can-
11ot cle1Jencl 011 v1s11al ,y1111)to111s as ,1 111ea11s of diag110,i11g slight ove1·­
fertil iz,1 tion. 

SOUllCE OF SOLUBLE SAL TS 
AND PREVENTION OF OVE1lFERTILIZA'l'ION 

vVJ1,1t 111etl1ocls can l)e 11secl i11 guarcling ,1gainst overf'ertili7,ttion? 
Tl1e !}est 1netl1ocl of p1·eve11ting ove1·lertilizatio11 1s to 11se a goocl fe1·tili-
1.atiri11 J)1·ogr,1111, co111binecl ,vith J)e1·ioclic 5oil test, for tl1e 111a1or ele111ents 
,incl ,1 ,oil te,t for tot,11 sol11ble s,1lts. The soluble salt te,t is ,1 ve1·v si111-, 
!Jle <>11e that c,111 l)e e,1sil)' 111:1cle ,,vith ,in i11str111ne11t k11own ,1s ;1 ,ol11-
l)r1clge. This 111st1·11111e11t is tt~ecl to cleter111i11e the total soluble s,1lts or 
fe1·til11.er ;alts ,,,l11cl1 ex1,ts i11 tl1e ,oil, l)y 111e,1;111·ing tl1e elect1·1cal co11-
cl11ctivity of tl1e s011 sol11t1011. Il ,1 soil, 15 low 1n te1·til1zer s,1lts, the 
elect1·ic,1l concl11ct1vitv ,,,ill ,11s0 l)e lo,,v, ,incl dS the ,,1lt level i11c1·eases, , 

tl1e concl11cti,11ty of tl1e s011 ,,·ill increa;e. Tl1e n1ost co111111on 111eas11re 
of electr1cal concl11ct1vit)' in 1eg,11·cl to the soil in 111hos JJer cent1111ete1· 
X ll)-•. Tl1e ~,rode! RD-15 sol11!)1·iclge 1-e.1cl clirectly i11 1nhos X 10-'. 
Gener,tlly, 1t !1;15 IJeen lo11ncl ,,vith 1110,t s011s fo1- florist crops, re,1cl1ngs 
between 50 ,111cl 150, 11sing ,1 l to 2 soil: water extract, a1·e 5atist,1ctory 
fo1· 111ost c1·01)s. 

J t is 11111Jo1·t;111t to 1·e111e111be1· tl1,1t all inci1·ganic fertil1,e1·s ;11·e solu­
l)le s,1lts. Tl1ese 50J11ble fert1lize1- s;1lts are es5ential for JJl,1nt growth 
b11t wl1en prese11t 1n the soil in excessive a1no11nts they are har111f11l to 
JJl,1nt g1·owtl1, 1Jri111;1ril)' IJec,111se of tl1e higl1 osn1otic press11re 1n tl1e soil 
sol11tio11 · 

1'';\CT01lS AFFEC'l'ING FEllTILITY 1lEOUI1lE~•fENTS 
---

1\s 111igl1t l)e expectecl, JJ!a11t5 cliffe1· i11 tl1eir fertility require111ents. 
The fertilit)' 1·eq11i1·e111e11ts c)f 01·11a111ental pl,1nts appear to depend on 
(I) the clegree of establish111ent, (2) the J)!a11t species, ancl (3) age of 
tl1e pl,111 t. 

Our \\'Ork 11,1s shown tl1at the age o( the JJlant is important in deter­
min111g· its re~JJ011se to 1·:1te of fe1·til1z,1tion. Voting, t111established plants 
a1·e gene1·ally not able to ,vithstancl J1igl1 levels of sol11ble salts in the 
soil. We have fo1111d tl1;1t in gene1·;1l containe1·-stock sho11lcl be g1·own 
the fir,t two <>1· tl1ree 1nri11ths, or tintil est,1blished, at slightly lower levels 
of fertility tl1,1n 11s11al, ;111d once tl1e plant is. established the fe1·tility 
levels ~l1ot1ld l)e 1·,1ised to tl1e reco111111ended levels. 

011r stucl1es l1,1ve been pri1naril)' with five plants: Py1ncnntl1n coc­
c111en Lalancli, llc'x c1·enr1tr1 1ot11.nrl1frJ{1n, l~11rJnymits nlr1tus crJrnpnctn. 
1vlr1g;110!1r1 s<>i1lr1nger1nn, ;incl A b1es C<Jr1colo1· 011r first tincling w;1s that 
tl1e~e five JJl,111t, clicl not ec111ally tolerate l1igh levels ol tertility. We 
l1,1ve 1·;1tecl tl1e111 ,1~ 11105t tcile1-a11t, 011 clo'111n to tl1e le,t5t toler;1nt. We 
fri1111c[ tl1,1t P)>1r1rr111t/1r1 r,11<<1r1r:r1 L;1);111cli ,1·;1, tl1e 111o~t tolera11t t,> l1igh 
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fe1·tility level;: ]lex r1c11r1tr1 1u/'1t11d1fulza \l'dS 11ext i11 01·cle1·, EitrJ11y11111J 
11/r1ti1s cr,111prictr1 tollo,vecl thi1·cl; ;111cl 1Vlr1g110/zr1 ,,oii/anger1nr1 ,vas fo111·tl1. 
tl1e least t<)le1·;111t of l11gh fe1·tility ,vas Abzes co11colo1. Plants tl1,1t l1ad 
IJee11 111 tl1e c,1n lor ;1t le,1~t one ye,11· ,1p1)e,11·ecl to tole1·,1te l11ghe1· levels 
ol lertiliz,1tion tl1,1n cl111·i11g tl1ei1· J,rst year in a cont,1iner. Fert1liz,1ti(J11 
1·ec111ire111ents also aJ)JJe,11·ed to 1Je l1igl1e1· tl1c ;econcl yea,·. 

, FERTILlZJ<~lZ TllE;\1.'J\,[ENTS 
111 tl1e ,vo1·k l ;1111 1·e1Jo1·ting <i11, we 11secl ,eve11 1·;1tc; <JI Je1·til1z,1l1<>11 

i11 01·cler t<> cleter111i11e ;1t wl1icl1 level tl1e 1110,t ,atisf,1ctci1·y g1·0,vtl1 <lC­
c111·recl, ancl ;1Jso at ,,,J11cl1 level g1·0\\•tl1 bcg,111 to be rec\11cccl cl11e to execs, 
lert1lizatio11 The levels of 111t1·oge11 ,incl pot,1ss111111 ,,,e1·e ,,ar1ecl S11-
IJCl J)ho,pl1,1tc ,,,as ;1clclecl t<i tl1e ~cl1I 111ix ,it tl1c t1111e ol 1n1x111g ,111cl 11c) 
,1clcli tio11,1l JJl1ospl1;1 tc le1·ti I izers ,,,e1·e a J)p! 1ecl. Tl1e t1·e,1 t111e11 ts 11,ecl 
,ve1-e: nc> Je1·t1lizatio11, .68 po1111cl, <>l 20-0-2(), I .36 po11ncl; ol 2()-0-20. a11cl 
2.72 1Jo1111cls ol 20-0-20 (Table I.) The otl1c1· tl11·ee t1·e,1t111c11t, wc1·c ,it 
the sa1ne r,ites - .68 J)Ot1nds, I 36 J)Ot1ncls, ancl 2 72 po11nds o fa 20-0-10 
1n5tead of the 20-()-20. We ,,,e1·e intere,tecl i11 ,,,hetl1e1· tl1e pot,1ssi11111 
sho11lcl be ec111al to 01· lc,s tha11 tl1e ,1mo1111t ol nitroge11. l."l1e resJJ(J11se 
c>l the pl,1r1t; was cletcr1111necl on tl1c b,tsis ol tot,1I inches ol 11ew gr(1wth 
JJe1· /Jlant, 1hc ,1,,e1·agc g1·0,vth JJer late1·al, ,111cl tl1e ;1ve1·,1ge 1111111l)e1· ol 
l,1te1·,1ls tl1;1t ,,,e1·e J)rocl11cecl lJy eacl1 J)lant. 

BEST TRI~:\Tl\,[ENTS AND TOXIC LEVELS 
Of tl1c t1·eat111e11t; 11,ecl, ,vc lo11nd th,tt i11 general tl1e 1.36 J)tl11_11cls 

c>l ei the1· ,1 2()-0-20 c>1· ,1 20-0- IO g,1ve the best 1·cs11I ts. ,-v11e11 we ,ve11 t ,1, 
l1igh as tl1e 2 72 po1111cls ell eithe1· ,1 20-0-20 01· 20-0-10, tl1c1·e \\'as a 1·ecl11c­
t1on not 011ly in tot,11 g1·0,,,tl1 b11t g1·0,1•tl1 J)e1· late1·al, a11cl ;1Jso ave1·,1gc 
1111111ber of l,1te1·als J)c1· plant. ;\I,<), at the l1igher 1·ate tl1e1·c was ,1 gre,tt· 
c1· 111ort,1lity ot plant~. Ot cou1·se, ,ve had s0111e 111ort,1lity ol pl,1nt, i11 
,111 t1·eat111ent, d111·i11g tl1e g·ro,,,i11g sea~on, b11t at the l11gl1e1· level5 <)I 
1111t1·itio11 tl1e J)lant 11101·tality ,,,as co11side1·al)l)' l11ghe1·. 

To !)e 11101·e specific i11 1·eg,11·d to Py1r1crtntl1ri cocc111eri l,,1la11di, 0111 
IJest gro,vtl1 tor tl1is J)l,111t oct111·1·ecl ,vhen \\'e 11secl .68 J)Ot111ds ol 2()-0-10 

' Table I .-Effect of £ertilizatio11 rates on growth of (our species 
of woody plants in one gallon containers. 

Pounds of fcrt1l1J 
>cr/100 gd! water, 
I pt /plant every 
IO days 

No fer11l1Le1 
68 lbs 20-0-20 

I 36 lb, 20-()-20 
2 72 IIJ, 20-0-20 

68 I l>s 20-0-10 
I 36 lbs 20-0-10 
2 72 lbs. 20-0- I 0 

LSD 5o/0 level 
L.S D I% level 

(All measurei11ents in inches) 

Pyrac.1.ntha 
cocc1nca 
Laland1 
1st yr 

-19 2 
71 0 
-~ 9 ,, I 

<,<) (J 

698 
(i() 9 
u3 9 

NS 
NS 

Ile:\ c1cnata 
rotu11d1 f 011 a 

1st yr 

31 7 
68 8 
58 I 
,1(, 9 

5 r, "' 
53 3 
48 9 

78 
JO 4 

2nd yr 

61 

48 6 
216 3 
245 7 
267 ,, 
197 I 
245 2 
249 8 

31,0 
4420 

Eu<)nymus 
alatus 

cc>m pacta 
1st yr 2nd )'t 

205 
33 4 
33 3 
3(, r, 
35 7 
38 4 
380 

6 I 
82 

~2 I 
88 2 
75 I 
•l(i r, 
93 ~ 
94 9 
74 2 

15 8 
21 3 

Magnolia 
soulangcana 

1 ::.t yr 

I 3 3 
29 I 
27 5 
21 (i 
() ... 0 _, 
,, ... 8 _, 
28 4 

52 
70 

2nd yr 

15 3 
41 9 
48 4 
4 ·l I 
·13 I 
43 4 
42 I 

I 3 0 
17 9 



to eacl1 100 g,tllons of ,vate1·, ,tJ)JJ!yi11g 1 1)1nt e,1e1y 10 cl,tys tl11·011gl1out 
tl1e growi11g seaso11. vV1th 111r1gn,rJ/tl1 sc111,/ri1igec111c1 we io11ncl tl1,tt the 
1.36 JJ011ncls of 2()-0-20 ga,,e the !)est g1·0,vtl1 At le,·cls ,tbove ,1pJ)1·ox1-
111atel y I ~"2 po11ncls ol lert1lize1- per 10() g,1! Ions ot w,1te1· there w,ts ,t de­
(i11i te 1·ecluctio11 in growtl1. E11r111yn111s r1lat11s re,po11clecl 1110,t satistac­
to1·1l)' to;~ lov-1 level of fe1·tilil,tt1011 ancl ;1lso a 2 to I 11it1·oge11-J)Ot,1ssitt111 
1·,1t10. Tl1c (18 j)Ot111cl, of 20-0-l{l ga,,e tl1c !Jest g1·civ-1 tl1 1·e,1)011se c)11 E1t­
<>11yr1111,1 r1/r1t11s cor11pr1ct11 _1-\t levels higl1c1· tl1,tn this there was ,t sig11i(1-
cant recl11ctio11 i11 tot,tl g1·0,,•tl1 ,inti in aver,1ge 11t11nbe1· of ldter,tls J)e1· 
J)la11t flex c1enr1la 1·r1litnd1frJ/111 likewise 1·esponclecl !Jest to 111oclerate 
le,•el, ol le1·tiliz,1tici11 ,11itl1 tl1e .68 ])Ouncl 1·,1te of 20-()-20 givi11g tl1c best 
g1·owtl1 tl1e l11·st g1·cJ,1·i11g se,1,011, ,111cl tl1e 2 72 1Jot111cl 1·,1te ot 20-()-20 tl1e 
be,t g1·owtl1 the ,eco11cl g1·0,v111g ,e,1,011. 

SOllJ NITROGEN ;\NI) P01'ASSILJJ\,f 
Tl1c lcrtil1zdtio11 J)rogr,1111 ,v,ts co111lJi11ecl ,vitl1 a11 i11te11sive J)1·og1·,1111 

of clete1·111111atio11 ol s011 111t1·oge11 a11cl !)Ot,1ssi11111. Res11lts 1ncl1cate tl1at 
the soil 11itratcs ,l1c)t1lcl 11ot be ;1llo,11ed to go h1ghe1· tha11 100 1)a1·ts pe1· 
111illio11 on a soil b,1,1s, ;incl ~<Jil 1)ot;iss111111 sl1oulcl 11ot go b.eyo11cl 300 
1Ja1·ts JJCr 111illio11. ;\s ta1· ,ts s,1Je levels of fe1·t1lizatio11 are concc1·11ecl, it 
dppears tl1at £01· 111ost JJlants 111 co11ta1ne1·, lert1l1zatio11 1·ates sl1011lcl be 
lJet,,,een 011e and t,,,o JJOt1ncls of a 20-0-20 or 20-0-10 JJe1· 100 gallo11s ol 
,,0,1te1· ,incl ,t])pl1ecl ,11JJ)1·ox1111;1tely l p111t JJe1· pl,111t eve1·y 10 d,ty, This 
1·ate 111 gene1·al gave tl1e 1no,t ,.111,factoy rc,11lt, with n1t1·ate levels being 
111a1nta1ned ne,11· l(l() 1J,11·ts 1Jc1· 1111llion ,incl 1Jot,1ss111111 levels 11cai: 300 
1),11 t, 1Jc1· 111illi<>11 011 ,1 soil l),tsi,. 

It ,11,o ,1ppe,11·, lJ,1secl cJ11 tl1e solt1b1·1clge te,t tl1,1t ,olt1ble ,,tit 1·e,tcl-
111gs g1·c,1tc1· than 75 to 100 111,1y re,11lt i11 ,t rcduct1011 111 g1·0,vtl1 ot 111any 
woody orna111ental plants, JJ,t1·ticula1·ly tl1e 1nore salt sensitive s1)ecie.s. 
J\·[ore v-101·k 1s 11ccclecl befo1·e clel i11ite 1·cco1111nencl,ttio11s Cdll be 111,1clc i11 
1·eg,11·(l tc) ,ol11l)le ,,1lt le,•el, 

SU i\'I J\,J ,<\ lZ Y 
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solt1tio11 co11ta111i11g I 5 to 2 pouncls of 20-0-10 01· ,t 20-0-20 ,v,1te1· so!ttble 
fe1·t1Iize1· IJer 100 g,1llons ol ,,,ater a11cl ,11JJJ!ying I JJint pe1· gdl!on con­
t,1iner every IO days tl1ro11gho11t the g1·0,1ri11g se,1so11 

j\,{Ql)ElZ;\TOIZ NORl)JNE: IL ,vc were tf> OJJC11 tl1e 11001· t<> q11e,­
tio11, it ',vot1ld be e,1sy to clcv(>tc tl1e 1·cst ol the lcJ1·e110011 to qt1esti<J11,. 
!)1·, Kelle)' ,viii IJe l1e1·e on F1·1cl,1y 11igl1t 101· the (1t1e,t1on IJ<>x ,e,sio11, I 
lee! st11·e tl1at a g1-e:1t 111;111y ol )'Ott ,,,ill ,,,,111t to q11estio11 l1i111 dt ,1 gre,tt 
lengtl1 co11ce1·11111g tl115 ve1·y, \'Cl')' inte1·esti11g tOJJtC Witl1 yot11· JJe1·111is­
;ion we'll hold 1l1e q11estio11s t111til F1·1(l,1y eveni11g .. 

Tl1c J>1·og1·d111 Cl1air111a11 h,1s a g1·e;1t (leal C>l l,1t1t11tle !(JI tl1e ,clcc­
t1ti11 ol !11s s1Jeake1· a11cl 111;111y ti111es lie selects s0111etl1i11g <Jl ,1 pe1·s<J11,1l 
11,1t111-e, No11' I ,1111 q111te s111·e tl1,1t )'Ott ,tll k110,,, tl1e q11est1011 tl1at i\'fa1·­
tin b1·111gs lt)J e,,cry s111gle ye,tr at tl1e c1t1estion box, that is, tl1e clropp1ng 
of the needles on t,txus. He ]1,1s 11ever IJeen able to get ;111 ,1ns,vcr to 
tl11s JJ1·0IJ!c111 ,tnd I s11spect tl1;1t lie bro11ght in tl1e 11cxt spe,1ke1· to1· tl1,1t 
JJ,11·t1ct1la1· JJt1rpo5e. Ho,,,ever, l clo kno,,,, too, tl1,1t ,,,e ,v,11 all be11ef1t 
J 1·01n this next JJ,lt·t1ct1la1· tOJJic. 

Ne,11·Iy 30 years ago R1cl1,11·cl vVl1itc, who 1s 110w Excc11t1ve ·vice 
Presiclent ol the ,L\n1e1·1can Association of Nursery1nen, 111dcle a ~t,1te-
111ent to tl1e l<>r111e1· Plant P1·01J,1ga to1·s Society tl1,1 t 11111·se1·v111e11 will ;11-
trilJtt te tl1e cleatl1 ol JJ!a11ts 1n JJfOJJ,tgating cdses ancl 1n tl1e becls to e,,e1·)'­
tl1i11g t111cle1· the st111 IJttt to JJ!a11t di,edses. j\,J,111y ot tts J1;11re beco111c 
,1cqt1a1ntc(l ,,,1th tl1is i111po1·t,111t state111e11t i11 rece11t ye,11, St> ,,,1tl1 tl1i5 
111 111ind ,vc ,ire ve1·y, ver)' h,tJJJJy to i11trocl11ce tl1e 11cxt SJJC,1ke1· He 1, 
1)1· S1Je11ce1· D,1vi, ot R11tge1·s Unive1·sity ,vl1ere lie is Exte11sio11 Spec.1;1list 
i11 plant cliseases. T11 othe1· ,1,01·cls, l1e cle,,otes t11ll ti111e t,J ,1115,,.,e1·i11g 
(Jt1est1011, 011 pla11t clisease J)1·0IJ]e111s ,,Vitl1 that, 1)1·. D,1vis! 

-
, ,, '1)1{. SPENCElZ H, I);\ VJS (R11tger, Unive1·,ity, Ne>A' l{1·t111,,v1ck, 

~Ne,v Je1·,ey) : Tl1,111k yot1, Si1· ,111d Ge11tle111en. 
· AJJJJ,11·e11tly Dick vVl1ite \\·,1, a goocl 1·efo1·111e1· i11 Ne,1' Je1·,c)' IJeca11~c 
lie got ,111 0111· n111·se1·y111e11 tc think th:1t 11otl1111g !1,1ppe11, to a JJl,t11t 
<Jtl1e1· tl1,111 a di,e,1se. I ,visl1 111,tny ot ottr nursery111en l1acl bee11 he1·c 
Lor the lirst t,vo JJ,IJ)e1·~, 1 tl1ink it \\'Ot1lcl l1a,•e relievecl 0111· IJt1rde11 ,1 

lot. I11co1111Jatibility ,111s,ve1·s 11,111 of ot11· p1·oble111s a11d o,,er-fertilila­
tio11 a11s,,,e1·5 the otl1c1· l1alf. 

DISEASES IN PROPAGATING BEDS 
S1>£NC-ER H. DAVIS 

R1ttgr:1s U111ve1s1l)' 
]\Te1v B111r1J1v1,!1, Ne,v fe>Jey 

L 1e,1lile tl1,1t c,1(]111111·,e1·y !1,1s it, t>\Vll JJa1·tic11l,11· JJlol1lc111, 11 y<>Lt 
t,1lk te11 111i11t1tes ,1bot1t 50111cl)ocly's p1·oble111s it is not ol to(> 11111cl1 i11-
terest to tl1e JJe1·so11 ,,-]10 l1as a d1fle1·e11t tyJJe ol JJroble111 co11t1·011t111g 
l1i1n., vVe a1·e going to talk tl1erefore. ;1 little bit abo11t the gene1·al clis­
e,tses fot111d' 1n JJ1·01Jagat1ng becls. ,,ve a1·e also going to think abo11t 
\\'hat J1,tJJIJc11s to 111,111y of tl1e,e cuttings after they beco1ne J)l,111ts. Yo11 
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JJeOJJle wl10 g1·ow tl1e,e JJl,111 ts kno,v enot1gh ,1bo11t 111,111y ol tl1e JJ1·ob­
le111s It 1s atte1· these JJla11ts are sol cl and get 111_to tl1e hands of the 
c11,to1ner that e1tl1er the co11nty agric11ltt1ral agent or I ,ta1·t to get q11cs­
t1on,; tl1is is v.'l1en we h,t\'e ,1 1Jroble111. I an1 go111g to t1·v theretore to 
l11t both ol tl1c,e sicles ' 

Fi1·st ot all, let's t,1ke tl1e 11011-i11tectio11s cl1,e,1scs. -r11ey ,11·e 11,u,1l!y 
e,1,y to correct. Y 011 c,1n get l 00 JJer cent 1·e,11l ts with tl1e1n, but yo11 
clon't J1,1ve any 111tcrc,t 111 the,e beca11,e you know the an,wer, to them. 

C,111ke1·ing is co111111011 011 tax11, ,1lte1· it h,1s bee11 linccl-out in the 
l1clcl. vVe l1ncl 1I ,,,e l1,1vc ,1 t,111, ~JJ111clly pla11t i,1 clry ,01I ,ve oiten get 
girdling or ca11kcri11g ,11·011nd the b,1se under very w,11·111 conditions. 
This i, n<Jt ,t l1111g11s clise,1se but ratl1e1· ,t result of. inJttry to the t1s~11e. 
To 111y way ol tl1inking, tax11, is prob,,tlJly one ol the mo,t tender pl,tnt~ 
,,,e J1,1ve ,111d one ot the one, 111ost 1·e,1cl1ly in j11red by too 11111ch or too 
little ol ,0111etl1i11g. "J'hi, ~,1111e JJl,111t ,,,ill s11tfe1· iron1 ,vet teet wl1e11 
yo11 l1,1ve lots ol 111(>i,tu1·c. As a res11lt b1·0,vning of the loliage is often 
a goocl ,y1npto111 ol this t1·011ble. 

We often r11n into ,tll<Jtl1er tl1i11g ,,,J1en it is too cold ,tt tl1e w1·ong 
ti111e of the yc,11. This h,11J1Jens with 1na11y pl,111ts inclucl111g flex spp. 
111ciclcnt,1lly, I ,1111 11ot going to give the variet,1I nan1e, of the holly be­
cc111se T hacl ,t s,tcl expe1·1e11ce in Connecticut. One gentlem,111 saicl when 
they gr,1lted on 011e v,1riety they l1,1cl t,1ilt1re b11t had excellent re,11lts 
,,,ith ,tnother rootstock. One of the 1nen in the auditorit1n1 said they 
had the 1·everse sit11atio11 1n Oklal10111,1. vVe l1ave this tyJJe ol tl1ing 
co111111g tlJJ ,vl1e11 ,vc talk ,1IJci11t ,usceJJtibility to cold or hc:1t. ApJJ,1re11t­
Iy, 1n cl1llerent JJ,11·ts of the country yo11 obtai11 clilf_e1·ent 1·es11lts. 

Another 011c of tl1esc so-callee! ''non-inlectio11s diseases'' h,1s bee11 
cle,c1·ilJecl by D1·. Kelle)'· Yo11 ca11 i111,1gine what hapJJens to plants JJ11t 
i11 ,111 ,11·ea whe1·e yo11 11,1,,e opened yo111· fertilize1· qrill ancl ,toocl there 
a11cl t,tlked tor ,1 while. L,1te1· on in the season you have a ''dise:1se'' 
that IJreaks ot1t clcJwn in tl1is are,1 a11cl the plant, are co111pletely killecl. 
Yo11 call yo11r JJlant patl1ologist ancl a5k what fungus has started a11d 
s1J1·e,1cl 011t. Pe1·h,tJJ, yo11 b11y a t11ngicide, aJJJJly it .a11cl th,1t is the end 
of the tro11ble. It doesn't SJJ1·ead a11y 111ore up a11cl dow11 the bed. 

Another type cit in j111·y to 11111·sery stock can be ,caused 1·1·01n the 11se 
ol cert,1in toxic cl1e111ic;1ls. He1·e yot1 see a woocle11 •fence that was t1·eat­
ecl ,,,i tl1 1Je11 t,1cl1!01·01Jhenol, ,vhicl1 is sold t111de1· the tracle na111e of 
\rVoocl Lite It ,vas JJt1t 011 in Ju11e ,incl when we got a l1ot clay v.,hen 
the wine! was blo,ving so111e ol the~e vol,1t1le che1nicals th,1t are used in 
JJreserving the woocl ga,,e oft ,t toxic re,idt1e. Yot1 may have a screenecl 
becl or lath l1011se i11 ,,,hicl1 yo11 V.'Ot1lcl like to save those posts or th,tt 
lath £01· as 111,1ny years as JJo,sible. Yo11 t1·eat it ,incl dur111g ,l l1ot clay 
yo11 111,1y get so111e ot this l11111igation t1·om it on the pla11ts. 

,,ve so111eti111cs li11cl ,1 l),1tcl1 of c11ttings th,1t ai;-e co1111Jletely 1·tittc11 
at tl1c IJ,1,c. Tl1is 11st1,1lly 1·c,11lts 11·0111 l1aving }Joor· aeratio11 i11 tl1e 111e-
di11111, ove1·,v,1te1·111g 01· ove1·lc1·tilizi11g. · 

.t\l I 1·ig·ht, 110,v let's look ,it s01ne ol the i11lectious cliseases. Hov.1 

a1-e we going to co111bat tl1en1? \,Veil, ,ve have soil sterilization and a 
goocl ~;1nitation JJrogr,1n1 \!\Te can select the' propag<jlting· ~tock caref11lly. 
11 we do all tl1is v.1e ,viii JJrobably encl 11p witl1 JOO per cent results. 
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S0111e ti111e :1go ,ve collectecl a b,1tch of l1olly secclli11gs fro111 a tlat 
wl1ere the J)l,1nts were clying. l\!Ir. Batcl1elor isolated a fusa1·it11n fron1 
it. Having seen these in tl1e fl,1ts it wa~ my J'celing th,tt in son1e of the 
c,1,e, 1t ,vas too ,vet and the iu,arit11n ca1ne in as a seconda1·y organisn1. 

1\11othe1· 01·ga11is111 tl1,1t ca11 give you trot1ble is ve1·tic1!!1un1 Those 
oi yot1 iro111 agrict1ltt11·;1l ,treas shot1ld be c,111t1oned not to pick tlJ:> top 
soil l1·0111 a11 ,11·c,1 which h,1d been pl_antecl with to1natoes or peppers or 
egg J:>l,tnt,. l I you do yo11 111,1y l)e bringi11g in a load ot vert1cill1um 
also. Thi, ,,,ill etfect 1·ootecl ct1tt111gs, ,incl in tact l clon't c,11·e ,vl1ethe1· 
it is 111aple, 1:>e,1cl1, cr,1!:>,1]:>})les 01· a11y one o[ 87 plants tl1,1t we car1 na111e 
101· yo11, they ,viii get tl1e verticilli11111 disease. 

J n ,1notl1c1· c,1se ,,·e !1,1ve an exa1nple of a di,easc wl1icl1 occ11r1·ecl 
,vl1en azaleas ,,·e1·e bro11gl1t in frc>111 the field 1n the fall and J)t1t i11 
be11cl1es too tigl1tly. ,,\ f1111g11s got 111 ,vith tl1ese J:>la11ts that ,vere J:>t1t ,o 
close together tl1,1t the1·e ,v,1s no ,1ir through the1n. The sa111e J:>1·opaga­
tor J:>lanted so111e IJencl1es ,v1th a little 111ore space between thc1n, ancl 
these benches hdd no i11ng11s. 

Tl11s 1s 011e "'e r1111 i11to ,vl1en tl1e soil is l1eav1ly 111,1n111·ed ,ind the11 
1s keJ:>t on tl1e ,vet side. This is sli1ne mole!. It is not a dise,1se but 
ratl1cr ,L type cJf fungus tl1at runs all tl1rough the pl,1ce eve11 tip a tele­
J:>ho11e ))Ole. If you stoocl the1·e long enougl1, it wot1ld 1·t1n up yo111· leg. 

Tl11s 11ext 011e is gett111g i11to tl1c t1·11e cl1~e,1ses, ,vl11cl1 by pi ope1· san1-
tat1011 01· ,terilizat1on yo11 can do ,1 lot abo11t. This is crown gall on 
rl1oclocle11dro11. This particular lot ,vas ,1!1110s t l 00, 1)e1· cent infected 
bec,111se the b,1cte1·i11111 ,v,1s bro11gl1t in ,vith the soil. Here is a photo 
oi ,1 ,v1llo,v t1·ee i11fectecl ,v1th c1·0,v11 gall, which 1s t)'J)ic,11 of so many 
He1·e dgai11, I tl11nk ])1·01:>er select1011 of stock £1·0111 ,vl1ich tl1e c11ttings 
are taken will l1elp a lot to clear tl1is trot1ble up. 

All right, let's look al another co1nplex, which is ,t combi11ation of 
,1 ,•i1·11s and/01· ,vl1at ,ve 111ight call graft tr,1ns1n1ssable tro11l)ies. Here 
ag,1i11, it yo11 select yot11· pro1:>agati11g 1naterial cor1·ectly ,ind if yo11 con­
t1·ol 111sects, (tl1is applies n101·e to herbaceous plants th,111 to yo111· type of 
plants), yo11 ca11 have 100 per cent results. 

Jt1st this ye,1r one of the 1ne11 JJicked up ,L plant of L1g1tst1 it111. l1tc1da, 
,,,hicl1 had "'h,1t ,,,e believed to be a vi1·t1s. J11st within the last six 01· 
,eve11 111onths tl1e Pla11t Disease Re1:>01·te1· car1·ied a ve1·y nice desc1·i1Jtion 
ot this. Taki11g any ct1tti11gs f1·01n plants ,vith this vi1·us even thot1gh 
tl1ere ,11·e no visible sy111JJto1ns in tl1e leaves ,viii res11lt i11 pror:>agation 
of tl1e virt1s as ,veil as the privet. 

Tl1e1·e 1s a disorde1· 011 holly wl1icl1 to 111y k110,vleclge is not ,1 vi1·us. 
vVe c,111 it J:>t1r1:>Ie blotcl1 Perha1:>s some d,iy it n1ay be 1:>1·ove11 to be ,1 

viru,. To 111y w,1y of tl1i11ki11g it is just a clonal ch,1r,1cterist1c. When 
we get ,oil too wet, di! cuttings £1·0111 that clone ,viii co111e clow11 witl1 
J:>111·1Jle blotcl1 [n Cl,11·e11ce Wolf's N111·sery in sot1tl1e1·n Ne,v Je1·sey, 
,,,J1e1·e l1e l1as I() 01· 11 ,1c1·es of !1olly, we find tl1,1t ,111 tl1e sa1ne selection 
,v1ll l1dve pur1Jle blotcl1 ,111d the row next to it ,von't have it He1·e 
,,gain, proper selection is the way to avoid trou.bles. 

L,1st night ,ve talkecl to Bill Flemer about anthracnose. He said 
tl1at we are not too 11111cl1 inte1·ested in anthracnose on the London 
plane t1·ee in tl1e nurse1·y. Somehow nu1·sery1nen get the London plane 
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ancl tl1e Syc,111101·e 111ixecl 111) a11d ,,,e a1·e 1·11n11ing into so111c ,11·cas 111 
.Je1·sey where tl1e1·e is an a,vl11l lot of a11tl1r,1c11ose 011 street t1·ecs. These 
t1·ees we1·e sold to street tree co1111111ssions as tl1e L<)nclon pl,1ne. Whe11 
you start looking· fo1· wl1ite bark and the s111,111 balls, you know tl1ey dicl 
not b11y a Lonclon plane tree. 

Tl1e 11ext disease, 1)ll)'tOJ)l1tl101·,1 sho,115 co11s1cle1·,1ble va1·i,1ti<)11 ,vitl1 
v;1riet1es ol rhododend1·011. So111e v;11·iet1es ,11·e al111ost cc>111pletely k11ock­
ed out ,v1tl1 this fu11g115 ,vhile otl1e1·s arc 1111to11cl1ecl. Dick \,Vl11te is 
})1·ob,1b]y tl1c 011e tl1at l1;1s clo11e tl1c 111ost 11•01·k 011 j)l1yto1)!1tl101·,1. 'I'his 
was clo11e 25 01· 30 years ,1go S111ce the11, ,1 lot ot 11e,v 11a1·ieties l1avc 
con1e 111. Next s111n111e1· P1·ofe5sor Nichols <)t Penn. St,tte lTniversity 1s 
goi11g through the 11ortl1e1·n st,1tcs, t1·y1ng to r11n ;1 s11rvey on 1·csista11t 
va1·ieties. I tl1i11k lie ,11ill be v15iti11g so111e ol yo11 11111sc1·}'J11e11 011 tl11s 

• 
tr1 J). 

Whe11 I saicl that so111e of vo11 ,,,ere11't i11tere5tecl i11 so111e of tl1ese 
1netl1ocls for con trolli 11g these t1·011 bles, I 111e,111 t It. However, 1[ we l1ave 
,1 l1igl1-priced che1111c,1l ancl 1t is clitf1c11lt to 11se ,ind req11i1·es s1)ec1al 
eg11i1)1nent, ancl 11 inste,td ot 100 j)Ct· cent rcs11lts vci11 c,111 get 25 or 50 
jJe1· cent 1·es11lts, and 111:,iybe 1t w1ll 111ju1·e 50111e va1·ieties s11ch ,ts weed 
kille1·s n11gl1t clo, )'OU 111ight have ,1 lot of i11te1·est beca11se tl1ey ;11 e new 
cl1e1111cals or )'Ott hea1·d abo11t it t)l' 1·ead abo11t 1t :,0111e place. 

111 Ne,v Je1·se)' tl1ey ,ve1·e l1:1,,i11g a lot ol t1·011ble ,vith j)l1011101)s1s 
011 gardenia. 1:·11is 1~ ,t 1·anclo111 selection ol c11tti11g5 ,vhicl1 l1,1cl abo11t 
30 })Cr ce11t l"<)Oted be,1utit11lly ,tncl 70 per cent deacl lJccause ol tl1e f1111-
g11s. We t1·1ecl inco1 j)o1·,1ting <l f1111gic1cle 111 the soil. Tl1e next ~licle 
shows ,vhat 011e a11d t,vo l)er ce11t Ferb,1111 01· Fer1nate ,1ct11;1lly 111cor1)0-
1·ated in tl1e s,tnd ,,,,lJ do tl1e gro,1r1ng 1·es11lts. "\•Ve cont1·ollecl tl1e clis­
ease 100 pe1· cent ,vith :1IJ011t tv1'0 J)Ouncls ot Fe1·b:1111 in 100 J)Ou11cls of 
sand but we !1acl ;ho1 l roots. Witl1 100 fJ01111ds v1'e had ]·011ger 1·oots. 
\,Ve tl1e11 clrop1)ecl do,1111 to 011e-l1all ,111d 011e-q11,1rte1· 1)e1· ce11t \,Ve nov11 

l1ave as 0111· st,tte 1·eco111111cnclatio11 101· ga1·cle11ia tl1e 11sc ol 011e [J01111d ol 
l•e1·/Ja11i in 40() ))Ot1ncls of 5ancl Occas1011,1lly tl1e1·e :ire problc111s that 
come up tl1at j11st can .be a11swered witho11t further experi1nentation We 
had one in ,1 1·ose gree11house wl1ere the plants just clid not grow. A fu11-
g11s ,,,e call Lep,ota was 1·espons1ble for tl1is conditio11 It is ,t l11ng11s 
that pe1·1neates the soil and ma)' 1·11n fo1· fo11r 01· tive feet. "\,Ve diet 
quite a bit ol work on this, using some of the ne,ver 111aterials. 

We ran into a flower !)light p1·ol)!e111 011 l1olly this past sp1·ing whicl1 
,vas very ,vet. I 1·ealize th,1t yo11 ,tie 11ot so 11111ch 1ni:erested in tl1e tiow-­
e1·s 011 these j)l,tnts lJ11r the thi11g J1ere is tl1at these cl1~ea5ecl })arts fall 
do,vn on tl1e leaves 01· worse yet, 011 tl1e soil ,vl1ich will give yott a soil 
canker on so111e of these plants. "fhis is the so1·t of thing we 111ay have 
to try to control ,vitl1 cl1e111icals. 

Too, 011 1·l1oclod1·e11cl1·0n, ,,,e l1a,,e a ]e;1f s1Jot wl1ie,l1 is c,111sccl by ,t 
si1111)le tyJJC <Jl lu11g11s, 1Jttt it ,1tr,1ck~ e,11 ly i11 tl1e s1)1·111g. We l1ave 
cl1e1111cals to co11t1·ol tl1is, b11t we 111ust get it 111 ,it tl1e 1·igl1t t1111e. 

rfhere 1s ,L potential p1·oblem for all ,1zalea g1·owers in this sect1c)11 
of the cou11t1·y. Tl1is dise,tse is kno,1r11 as petal blight. This slide sho,vs 
a plant just sta1·ting do,vn ,vitl1 tl1e disease 1n Ne,v _Jersey. It ,v,1s on a 
plant that ,vas brought 11p fron1 tl1e 5outh apparently witl1 the f11ngu~ 
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011 '1t. For those ,vl10 tl1i11k tl1cy l1ave it, wl1ether you have the south­
e1·n for1n 01· not, ,ve ~t1ggest tl1at you })tit the petals in ;1 polyethylene 
01· glass container ,1nd kee1) tl1e111 tor one "''eek. At the end, of this 
ti111e it yo11 l1ave tl1ese little \)lack st1·11ct11res then you ,v11l know that 
yot1 l1ave tl11s j)etal 1)1 ight disrase or ,1zaleas. Here again, the disease 
c,111 l)e controlled ,vitl1 !)roper sp1·ays. 

Ve1-y qt1ickly let's look ,it soil ster1lizatic)11. T,vo cl1e1nicals have 
co111e ot1~ 1n tl1e last c·ou1)le ol )'ears tl1,1t looks ve1·y pro111ising. l\1etl1yl 
b1·omicle, 1Je1·l1a1)s solcl ;1s l\,fC-2, ,ind Vap,1111 are the two to which I refer. 
jt1~L withi11 tl1e last tw<J 1no11ths a paJ)er. has co111e ot1t th,1t states that 
)'Ou c,111 co11trol c1·own gall by t1sing these materials at the 1·ecommend­
ecl r,1tes. l k110,v ,t lot ot nt1rsery1nen t1se these cl1e1nic,1ls lor ,veed con­
trol bt1t he1·e is ;1 ~t1gge~tio11 101· their use to control org,1nis111s in you1· 
s011 ,tlso. 

One cil the wor~t JJroble1ns in ,eeclbeds ol c,1bbage and broccoli is 
cl,11111) oti ,incl ,,,ire ste111. These can be cont1·olled by 1nixing terracl1lor 
with the soil. I mt1st caution you not to use chemicals such as terrachlor 
a11cl captan on croJJs t1ntil you have first tested the1n to be sure you will 
11ot get any injury 01· stt1nted growth. 

Now let 111e co11clt1de l)y 111ent1oning so111e of the ne"' che1nicals 
tl1,1t a1·e showi11g a lot of 1)ro111ise in vegetables and fruits. As so1ne of 
yo11 people heard 111e say, yo11 people ,ire on the sucker list. Every sta­
ti<Jn 111 tl1e country l1,1s so111el)o<l)' working on apples and peacl1es ancl 
,vl1en we get to orna1ne11tals, a lot of yot1 people have to pick up the 
che1nical samples ancl do the resea1·ch yotirself Dyrene, l\ilaneb, Cy­
J)rex, and Phaltan ,ire some of the newer ones Incidentally, Phaltan 
,tpJJe,11·s to 111e to IJe ,111 excelle11t thing £01· yo11 folks "'110 a1·e dealing 
,vith 1·oses. It is tl1e only thi11g l know that cont1·0Is both black spot 
;111cl J)OWclery n1ilde,1·. To 111y kno,,•ledge, we l1ave no other che1nical 
tl1,1t will do this. l)itl1,1ne A-40 is ot1t for the lirst ti111e this year. It 
is ;1 clry 111,1terial t,1ki11g the JJlace ot the old Dithane D-14, the liq111d 
111,1terial. Ka1·,1th,111e 1s still ;1n excellent 1nate1·ial, out tl1ree or fot11· 
ye,11·~, £01· J)O\\'Clery 111ilde,v, and tl1e l1qt1id 1nercu1·ies ,ire ideal £01· a lot 
ol sanitation work. 

Ot cot11·se "\-\'e al11r,1ys l1avc tl1e .,it11,1tio11 wl1e1·e yo11 sell a 11·ell g1·0,,.,n 
t1·ee to so111e c11sto111e1· ,vl10 stakes it ,1fte1· planting. The11 at tl1e end 
ol tl1e ,eason tl1e tree is dead ,ind the post has six inches of growtl1 on 
it. In one town, 51)0 trees were planted like this, and at tl1e end ot the 
s111111ner we l1acl 200 live posts and 200 dead trees. Tl1ey used swa1np 
111aple £01· stakes. Tl1e soil ,v,ts so soggy wet tl1,tt it s,vosl1ed ,vl1en yot1 
,v,tlked on it. 

i\'lODEIZ;\'l'Oll NORDINE· All 1·igl1t, let's l1avc s1>111e q11estio11s. 

l\1lR. JfJ\,f "\1\TELI"S (Red l~a11k, New Je1·sey): I'd like to ask D1·. 
Davis if there is any ge11eral treat1ne11t that he \\'Ould reco1n1nend of 11ew 
01· old chen1icals £01· treating the soil before planting to reduce infec­
tion in the field? 
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DR. DAVlS: 011e v1·oulcl l)e Fe1-l),1111, ,vhicl1 is one ol Ll1e 11iccsL 
)'t)tl ca11 get i11 that there is gene1·,1Ily le~~ i11Jury witl1 it th,111 w1tl1 otl1ers .. 
Try it at the 1·;1te ol 011e pouncl tor 400 l)Ounds ot prop,1g,1ti11g· ,,1r1cl. 
\,Vl1e11 )'Oll get into s011, yol1 ;11·e getti11g into a cl1lle1·e11t 111,1tte1·. 'Tl1e 
chen1ist rete1· to the soil ,ts being ,veil bl1l tered. \,Vhe11 ,ve get a lot t)f 
these che1nicals in the ,t)i!, it tics the1n ltp rathe,· c1uickly Qlttte ,1 few 
ot Ollr tlorists, are st,11·t1ng to experiment ,vith Te1·1·achlo1· ,tnd Capt,111 
now to1· ltse 011 ,t nlt111l)e1· of llo,11er111g 1)!,111t,. He1·e ag,1i11, t1,e 1t c,11·c­
ft1lly and try 1t on cl te,v ])!ants l)elo1·e yolt l11t ,tll ot tl1e111. 

i\1fll. WELLS: \!\Te !1acl a cli~cus~ior1 either l,t,L ye,11· 1>1· ,t ct>tIJ)le 
ol ye,11·, ago on tl1is ql1e,tion ol sLeril1t)'· D1·. vVax111;111 111,1tle tl1e ,t,1te-
111ent ,tt th,tt ti111e tl1,1t i11 the !)est nt1rser,· rl1n i11 ctn ortl1oclox 111,11111e1· 

; 

it· you adopt ,ter1le 1nethocls and conclitio11s yol1 ,v1ll i11crc,1se your el-
f1ciency by 20 per ce11t. Now th,1t is st1bstant1al. i\•Iy pt)i11t in ;1ski11g 
this was, Do yot1 tl1ink it is v1·ortl1while £01· any 11urse1·y111,111 gro,1•i11g 
any c1·01) to co11side1· t1si11g tl1is Te1·rachlor ancl Capt,111 ,ts ;1 ge11e1·al 
preventative 111c,tsl1re, ;111cl it so, ,vhat })ercent,1gc i111prove111c11t ,111)11ld 
he get? 

DR. D1\ VlS: I wol1ld nrJt, ,tncl I 11nclerl1nc not, sl1gge,t tl1;1L ,ti! 
n11rserymen go Ollt ancl sta1·t 11sing this 111ixture. 1\ny ti111e you ;11·e s,tl­
isf1ecl with the results you a1·e getting clon't try Lo get ,1notl1er 20 pe1· 
cent by J)Utt1ng these che111ic,1l, 1n yot11· 111edit1111. You will p1·ob,1bly 
get 111ore trot1ble tl1an l)enefit. Tl1e 011ly J)lace we 1·eco111111c11cl the ,,~c 
ol cl1e1nicals c11·e the pl,1cc, ,,,here )'Ott have hacl J)1·evio1ts ex1)e1·ience ,1•1tl1 
dise,1se proble111s IL I ,vere t1·yi11g so111etl1i11g a11d getti11g 80 per ce11t 
1·e,t1lt, year ,titer yea1· I wo11lcl not worry about trying to J)ttt a che111ical 
i11 ,incl getting ,in cxtr,1 20 }Jet· ce11t. F,11·111e1·s clon't do tl1is; they Jt1st 
plant ,1nothe1· 20 pe1· cent to leecl the bugs 

i\•fR. ALl~ERT I,OWENFELS (Wl11te Pla111,, Ne,,, \'01·k): Yo11 
111ent1onecl p111·ple l)Jotcl1 on l1olly, 1/e.'I: rJpacft Yo11 1·eco111111encl not 
IJropagating fro1n these plan ts. Wh,1 t sl1ol1ld one clo the11, s1)1,1y fc>1· it? 

DR. D1\ VIS. I 1·,111 so111e experin1e11ts abottt 10 01· 11 years ,1go at 
the \•Vol£ Nursery t1si11g :1bout 15 che111ic;1ls. \,Ve triecl to isolate tl1e 
thing ,ind found that it is not ,t fungus, 01· a bacteria. '\,Ve call it ;1 
physiological dist11rbance and not so1nethi11g tied llj) witl1 ;111y organis111. 

MR. ~ED E. FOULKE (Cleveland, Ohio) : Dr. Davis, this past 
sl11111~1e1· I ,spe11t so111e t1111e with D1·. Roberts ,incl tl1ey !1,1ve a J)l11·ple 
blotcl1 pr oble111 in English holly ,,·hich ,tpparently is tracetl to tl1e pre­
se11ce of boron def1cienc)'· 111 tl1e !)laces ,.vhere tl1cy fed 1)01·011 at tl1e 
1·,1te of 25 j),1'1·ts 1Je1· 1111llio11 1l1ey cl1d11't l111d the lllotcl1. ls the1·e :1ny 
rel,1tio11sl1ip betwee11 tl1is a11d Ol11· .A.111e1·1ca11 holly) 

DR. DAVIS: Tl1e1·e i, J)robably ,1 1J1·etty fc1i1· 1·elatit>11~h1J). l),111 
Fc11to11, ,,,ho ,,,orks :1t \•Volt's N111·se1·y 1·,111 q111tc ,t lot <)I ex1)eri111e11t:1l 
,,,01·k 011 clifl'e1·e11t f1·:1ctio11s oL J)ot:1ssiu111 ;111cl li111e 011 Ile., op(1c·(1, ,,,1tl1 
aclclecl 1)01·011 Agai11 yol1 have the cl101ce of p1·01)ag,1t1ng 11·0111 ,t clc>11e 
or str,1in that cloes 11ot have JJtlrJJle blotch i11 it, or one tl1at has tl11~ 
tendenC)'· I w1ll take the clone that is free fro111 this troul)!e. 

l)R. CHARLES HESS (Lc1l:1yette, Incliana) · You 111ent1oned tl1,1t 
pu1·ple blotcl1 ,vas s0111ewhat rel;1ted to soil 111oist11re co11dit1on,. 111 
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othe1· ,vo1·ds, wot1ld yo11 say tl1at v111tl1 ,vet Ject yot1 ,\'<)ttlcl l1,1ve 11101·c 
l)lotcl1? . 

1)Il. DAVIS: In the yea1·s ,vhe11 J)t11·1)le l)lotch j5 J)1·evalent we iind 
it is worse on J)l,tnts tl1,1t are g1·owing \\11th wet feet. Here ag,t111, yo11 
c,111 J1,1ve t,vo seecllings sicle l)y ,tde, <)11e ca11 l)e IJlotcl1ecl tlJ) ,inti 011e 
co1111Jletely i1·ee 11·0111 tl1e tro11ble. 

PllESIDENT T,EJ\IPLETON: I w,1nt to ,1sk a q11estio11 about 
tl1is />ttrjJle blotch. Js it possible th,1t iron deficiency is involved? 

DR. DAVIS: Iro11 J1as been t1secl but it has not given consistently 
good results. · 

lvfR. llALI~H SHUGERT (Neosho, Missc>uri): Have you done 
,1ny work 011 JJl1on1opsi, blight of ceda1·? 

l)R. DAVIS: Ch,1rley Hess probably has done 111c>re ,vo1·k alo11g 
tl1at li11e witl1 Pat Pirone, tha11 I h,tvc. I think he is using tl1e olcl 
copper SJJray ,ts the !Jest n1ateri,1!. 

;\bout ,1 ,veek ago I tho11ght CaJJt,111, ot tl1e new 111,tterials was a 
goocl ans\\'er to jun11Je1· blight. In reacling the tine print however, they 
were 11ot referring to pl1omo1Jsis. 

J\,JQDERATOR NORDINE \Ve sta11cl 1·ecessecl 1111til I :30 tl11s 
,1fternoo11. 

TJ1e sessio11 1·eces~ec! dt 12: 15 o'cl<)ck. 

, 

I 
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1),1cking cost, tl1e1·e 1s ,1 11111it to tl1e 1·adi11~ l)eyo11cl ,vhicl1 it is not cco-
1101111cally feasible to sh11) tl1ese plants. On tl1e othe1· ha11d, b,11·e 1·oot 
])!ants, whicl1 can l)e e,1s1ly ancl cheaply lJ11nclled, thereby holcli11g weight 
to a n1ini1nt1m, shipping costs are also 1nini111al. Tl1e1·efore, the racli11s 
lh,tt the bare root j)l,1nts c,1n be shipped is greater tl1,1n those i11 IJa11ds 
01· /Jots clesJJtte r,,rr. 11ille1·1Jcck"s 11itty 111etl1ocl of JJ11tting the111 1·igl1t <>11 
!1is ow11 t1·t1cks. TJ1;1t is ,t sol11tion that soo11e1· 01· later 1na11y (>l 11s ,vho 
are ,1tte1n1Jt1ng to JJenet1·,1te tl1e liner 111a1·ket 1nay co1ne to ratl1e1· tl1,1n 
to cle1)e11cl on co111111(i11 c,11·ric1·. 

The other 1Jro!Jle111 is ,1ssoci,1ted with tl1e 1J1·oduction of tl1ese s111all 
1Jl,1nts in thei1- r,1tl1e1· 1·estr1ctecl soil volt1111e. There a1·e those cliff1c11l­
ties tl1at arise over tl1e 111,1i11tena11ce of aclequate fertility levels, ,1dey11ate 
111oisture le,•els a11d co11trol of tem1Jeratt1res in a small, isolatecl JJ,1rcei 
of s01I. Since we h,1ve !Jee11 growing ot11· pl,tnts in containe1·s in Illinois 
we h,1ve IJeco111e 11111cl1 111<)re ,1,vare of these proble1ns, recognizing it is 
eas1e1· to gro,,, JJl,1nts tocl,ty in one ~te1·ile ,1cre 1·ather than a h,1!! ,terile 
,1c1·e. The s111,1ller tl1e JJ,11-cel of soil, tl1e 11101·e r,1pidly the 111oi~t111·e 
level fl t1ct11a tes, tl1e 11101·e 1·a 1Jiclly the f e1·til it y level fl11ct11a tes tl1e 11101·e 
v,11·iat1on yo11 get 111 te1111)erat111·e. 

I Jl!St ,vant to st1·ess tl1at JJOttecl 01· ba11decl liner p1·opagatio11 is 110 
s11.JJ~titt1te for goocl c11lt11r,1I ca1·e. .1-\ll too freque11tly in this n11rserv in­
clt1str)' we find a11 ,1nswe1· /Jromised pan;1cia, beco1nes a reason for c,1re­
les~ growing. '1'!1e pot ,111d ba11d will not do ,1nything n1agic l.01· yo11 
bttt if usecl properly ,ve lJel1eve -it ,viii p1·ocl11ce ;1 better pla11t almo~t 
11nder any conditions. 

l\1IODERATOR 'l\1;.\HLSTEDE: Since we will postpone tl1e 911es­
tio11 pe1·iocl 11ntil ,,,e l1ave l1ea1·cl fron1 all tl1e speake1·s, I wo11lcl like to 
c,111 on l\1r Geo1·ge J~lytl1 to cl1sc11s~ the s11bject befo1·e the panel. 

Mr. Blyth presentecl his p1·e1Ja1·ed pape1·, ,vhich ,vas followecl lJy ,1 
seqt1e11ce of colo1·ecl slides. 

THE PROS AND CONS OF BANDED VERSUS BARE ROOT MATERIAL -
GEORGE P. BLYTH 

1v!cConnell Nit1·fe1·y Company 
Po1 t B111·1vell, On ta1·10, Can{tda 

vVe have bee11 gro,ving s111n1ner softwood c11ttings, in containers £01· 
tl1e past th11·ty years. vVe had diffic11lty in transplanti11g these to the 
field ,ve have tised everything f1·01n clay pot.~, wooden bands, tar pa­
lJer bancls and pl,tstic pots _to 1Jeat pots. vVe find the .Jiffy peat pots to 
IJe very satisfactory ,111d ,ire doing the best jolJ to date. The adv,1nt,1ge~ 
of" b,1ndecl liners ,tJJJJlies to v,1rieties tl1,1t ,11·e cl1ftic11!t to transJJl,1nt, or 
s11111111er c11tt1ngs th,tt ,ire to be ca1·riecl over tl1e ,vi11ter for SJJr1ng 1Jl,1nt-
111g or lor shipping. 

0111· present 1netl1ocl is to pot all ou1· st1mn1e1· c11ttings in Jiffy J)ots. 
,ve !1olcl the111 cl111·i11g tl1e ,,,i11te1· in f1·a1nes. Tl1e potting 1necli11111 11se,I 
is one-!1all sand ,ind <)11c-l1,1lf peat. We fertilize once a ,veek, 11sing 20-
2()-20, Rap1cl G1·0, 1111til tl1e end of At1g11,t. Tl1e !Jots are cove1·ecl in 
l,1te N(>,,e111ber ,,,itl1 line g1·avel to fJrcve11t l1e,1vi11g. The f1·;11nes ;ire 
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cove1·ecl ,vitl1 t,11· JJ,IJJe1·. Tl11, is 1·e1110,1ecl i11 AJJ1·il ;111cl tl1e JJottecl c11t-
t1ngs ,11·e w,1te1·eci once a "''eek. . 

We c,111 begin planting in l\rfay. We t1se twc> S111;1lllord plante1·s 
drawn !Jy ,t Farn1all tractor. Fot1t· 111en plant ,1JJJJroxi111ately 20,000 IJer 
cl,1y ,it 12 i11cl1 settings vVe !1,1,1e ,1 very s111,1ll loss Types st1ch a, 
iorsytl11,1, l1011ey,t1ckle a11cl ,veigel,1 ,ire sala!Jle 111,1te1·i;1] IJy fall. "rhi, 
111ethocl JJrodt1ce, a plant st11t,1IJ]e fo, 111ail 01·cle1· ,incl JJ,1ck,1gi11g, wl1icl1 
is ,I Jlldjo1· JJOJ'tio11 of Olli' IJllSiness. 

1\ ]a1·ge 11t11nlJer of ot1r sl1rt1IJs ,11·e g1·0,v11 [1·0111 l1a1·cl,11oocl ct1ttings 
Tl1ese ;11·e tall JJlanted. S01ne 111ay be dt1g tl1e iollo,v1ng fall. Pla11ts 
requ1r1ng ,1 two yea1· gro,11ing JJer1ocl are ct1t b;1ck i11 the fall. These 
trimmings ;ire t1sed ;1s ct1ttings, ,incl the stock is left for ,111other year to 
cleveloJJ a IJetter brancl1 Jnd r<Jot sy,te111. 

Seeclli11gs, of course, ,11·e IJ,11·e 1·oot planted, ancl, if tl1e weather is 
clry, there ,11·e l<Jsses. i\lost of ot1r ba1·e root JJla11t111gs ,11·e sl1acle t1·ee, 
,111d everg1·eens. Tl1ey ;11·e f1·esl1ly clt1g ,ind pl,1ntecl e1tl1c1· f,111 01· s1J1·i11g. 
l."1·ees a1·e JJlantecl IJy us111g ;1 tJlo,11 ancl ,pacle. \•\re 11se ,1 S1nallto1·cl 
JJIJ11te1· ,v1tl1 e,1ergree11s. Tl11s 111;1cl1i11e JJla11ts t,vo 1·0,v, ,it ;1 ti111e. Fot11 
1nen ,v1ll JJl,111t 10 to 12,000 ;1 cl,1y 115ing a 24 1ncl1 sp;1ci11g. Last sp1·111g 
fot11· 111e11 a11cl t,vo }Jlante1·s 5et in '!0,000 U/11111.~ p·1lrn1la 111 ,1 11i11e l1c>t11 
clav. , 

(Ed1t,,1·'.~ 11(>if': l\rf1·. Blytl1 conclt1decl his clisct1s~io11 witl1 a se1·1es 
of cc>lored slrcles illt1strating JJ1·c>ced111·es 11secl to1· l1,111clli11g l>,1re root ;incl 
J>Ottecl line1·s.) 

J\•fODER;\TOR J\•fAHLSTEl)E: Thank yo11, Geo1·ge ,-vitl1011t 
tnterrupting the JJrog1·an1 we ,11111 call on Dick V,111cle1·lJilt of the Ko5te1· 
N tt rseries. 

i\•Jr. l{icl1a1·cl V,1nde1·b/lt JJ1·esentccl his JJrep,11ccl clisct1ss1011 011 tl1c 
aclvantages of IJ,111clecl 01· pottecl l111e1·s ,·ers11s IJat·e 1·0,JL 111ater1al. 

ADVANTAGES OF BANDED OR POTTED LINERS 
VERSUS BARE ROOT MATERIAL 

RJCHARI> VANDERBILT 

Kostp1· Nit1·se1y 
B1·1llgetnn, Ne111 Je1·sey 

Tl1e t1st1al and generally tr11e ,1rg11n1ents for potting a1·e that there 
is less loss, 111ore 1·,1picl estalJlisl1111ent, 111t)1·e flexibility i11 j)l,1nting ti111es, 
ancl a l)'etter JJl;1nt in a g1ve11 tin1e. Bt1t a visit to ;1 goocl growe1 wl10 
wot1ldn't pot a11ytl1ing on ;1 bet, ,l10,vs 1l1;1t goocl JJl;111ts 111,1y be g1·0,v11 
,vitl1011t potti11g. 1 have i11 1111ncl 0111· neigl1bo1· H,t}) Hooge11do1·11, Case's 
brotl1er, ,vhose tax11s can 111;1tch 01· IJette1· a11yth111g ,ve c.,111 clo 111 pots 
tollo,v1ng tl1e ll. C. mix ,111cl fe1·tiliz111g eve1·y tl111·cl 11·1·ig,1tion. In ;-icl­
dition to tl1is, ,1, far as I c;1n tell, l1e l1as 110 loss, l1,1~ ,,e1·y 1·,11Jicl est,1IJ­
l1~l1111ent, ,111(1 JJl,111t5 111ost ;111yti111e l1e feel5 1ncli11ell. 
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1-11e cl1ief l)e11elit ol ))Otti11g Lo1· tts i, tl1,1t ,ve l1ave \Jee11 ,1ble to 
el11111n;1te the JJl;111ti11g oJ ;111y coniferot15 111atcri;1l into \Jeds, tl1t1s s,1vi11g 
tl1e tre111endous ,1111ount of l1and labo1- involvccl in keeping tl1e beds 
clean. We are able to JJl,1nt directly 1n the lielcl, ;ind to sell the liner 
(! 11·cctly J'ro111 the 1 ci,v ,1, ,1 R & B JJla11 t. 

vVe l1ave aclaJ)tccl ,t 2() 111cl1 1·0,\' sp,1cing (1·0111 t\1e local Iettt1ce f,11·111-
c1·, that ,vork, exceecli11glv \\'ell The pottecl li11e1·s are SJJacecl 16 i11cl1e5 
111 this 1·0,\', g1v111g tis a J)Opul;1tion of ,tJJIJroxi111,1tely 20,000 pla11ts JJe1· 
;1c1·c "\,Vith this sp,1c1ng \\'C are ,1ble to gro,\' ;1 t,1xt1s, £01· exa1nJJ!e, lo ,1 
,111,1!! s,tlable R & B IJl,1nt ,1ltf'r three ve,11·s 011 tl1e rc>w 

Plant111g is clo11e "vitl1 ,t fot1r ro,\' 111ecl1,1nic,1I t1·ans1Jlanter, 111,1cle i11 
Holl,1ncl, J\tf1ch1ga11 1·11is is the ,vheel type tr,1nspl,1nter ,vith 11eo1Jre11e 
f111gcrs. It ha, wc>rke(! C>ttt better tl1an ;111y expectat1on5 ,ve h,1cl lor it 
"fl1e pla11ts are set t1111lr>r111l)' ;1t a11y deptl1 rC(Jt1i1·ecl. Tl1ere is 110 root 
cl1·;1g ;111cl tl1ey .11·e I ir111e(/ i11 11111ch IJette1· tl1,1n is possible even \\11tl1 tl1c 
l>cst of !1,1ncl JJla11te1 ,. C11ltiv;1t1011 15 clo11c w1tl1 ,1 fot11·-ro,v 111cleJJC11cl­
c11 t g,111g ct1I ti,,a to1. 

Tl1e JJOtt1ng it,cll i, no,,, done i11to JJC,1t !Jots ,,,J1ich are 11ot ,is goocl 
,is ve11ee1· plant ba11cls 101· 5JJCe(! i11 JJOtt111g, lJt1t ,vh,1t 1s lost at JJOtting 
t1111e is regainecl at pl,111t111g ti111e 1Jy 11ot h,1vi11g to 1·e1nove the !Janel. 

The n1ix we 11se 1, tl1c U. C. 111ix C, 50 JJer cent pe,1t ,incl 50 JJe1· 
cent sand, with ;1 !Jase fertilizer supplemented witl1 a 3-1-1 ratio liqt1id 
lert1l1ze1· 1n a concent1;1tion c>f 30 ppn1 11itrogen every' thi1cl w;1te1·1ng. 
J>I,1nti11g 1s clone tl1e follo,vi11g ~1J1·1ng or e,1rly tl1e sa111e atttt111111 We 
l1,1ve fot1nd tl1at IJy 11otti11g ,ve ;11·e ,1l1lf' to JJ1'(1Cl11ce a ,alable pl,1nt 111ore 
cl1e,1JJly tl1an by ,111y otl1e1· 111eans. 

l\1fODEilATOll l\1f,,\HLSTEDE: No,v, si11ce Dick s11111111ecl it ,111 
tlJJ i11 ,1IJout t,vo 1111nt1tes 1 think ,~·e shoulcl 1J,1y SJJ~cial atte11tion to 111111 
1\rl1e11 it co1nes lo tl1e qucstio11 and a11~\\'er JJeriod. 

Gerald, if yo11 \\'ill give 11s yot11· tl1011ght, (>11 tl1i5 st1bject, ,vc w1!1 
co11clt1cle out· ]Janel clisct1ss1on , 

l\1f1·. Ve1·kacle J)t·cscntecl J1is talk on tl1e ad,,antages o( potted l111e1·s 
ir1 {J1·oclt1ctio11. 

ADVANTAGES OF BANDED OR POTTED LINERS 
VERSUS BARE ROOT MATERIAL 

GERALD VERKAl)E 

Ve1 !1ade N1l1,5e1·1e,5 

Ne1v Lor1don, Connectic11t 

TJ1e tl1ree ,1clv,111l,1ges to potting li11e1·5 ;11·c (l) to 111,1intai11 a higl1e1· 
st11·viv,1I witl1 ce1·t,1i11 pl:111ts, (2) to JJ1·oclt1ce ,1 salable pla11t soo11e1·, ,incl 
(3) to exte11cl tl1e JJl,1nti11g season. Tl1e 111,1in d1saclva11rages is tl1e ;1clcl­

C(! JJroclt1ctio11 co~t \\'l1icl1 ,1111011nts to 10111· to ~eve11, cents tor eacl1 1111it. 
"\t\Te 11se t\\'O t)'JJe5 ol JJots i11 our ope1·;1t1011 F'o1· 011r grafting t1ncle1·-

~t<>< k ,ve 11se ;1 2¼'' pl,1stic ro,c pot, wl1icl1 !1;1~ to l)C 1·e111ove(l l1cfo1·e 
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J)lanti11g. Fc>1· 0L11· cL1tti11g, ,,·e 11se a 2¼'' 01· 3'' sq11,11·c J)Cat 1)ot 
C!1to1ier1ste1 !101 izr111/r1l1s, ;111cl C. p1aer!1X a,·c J)Ottecl l)ec,111,c of lo,,, 

su1·vival. I l1,1ve fou11d tl1at leaving tl1ese su1111ner c11tt111gs in tl1e root-
111g 1neclium until spri11g ancl t1·a11,pl,111t1ng the111 bare ,·oot l1;1s ofte11 
,howecl ;1 25 ))Cr ce11 t to 50 J)e1· cent loss. ny J)Otti11g the111 :1 I te1· tl1ey 
l1,1ve ,·ootecl <111cl J)iaci11g the111 i11 a £1·0,t free f1·,1111e, 11,11,1l!y 95 J)e1· ce11t 
s11rvi,,e tl1e "·inte1· 'ancl J)lant1ng oper,1tion 111 tl1e sp1·i11g i\1Iagi1oli,1s, 
v1b11r11111n5, Pink clog,,voocls, ancl Japanese 1napJc5 :ire al,o pottccl Tl1esc 
items ,ti te1- potti11g are J)l,tcecl i11 a co11trolled "'a1-111 lr,11nc £01· the win­
ter. I l1ave t1·1ecl over"·1ntering tl1e111 111 the 1·oot1ng 111ecli11111 ;111d al­
tl1011gh 111ost ol the111 a,·e ;1live i11 tl1e 'iJ)1·ing. b,11·e1·oot t1 ;1nsJ)l,1nti11g g,1ve 
11s higl1 losse,. Therefore to pr(Jcl11ce ,1 s,1lable pl,1nt c111icker ,111cl to ex-

, Lenci 011r ])la11ti11g se,1son ,,,e J)Ot these i1e111s 
Fo,· the p,1st [0111· yea1·s ,ve !1ave l)ec11 g1-o,v111g J)i,1nt, i11 (>11e a11cl 

two g,1l!on cont,11ne1·s Beca11se of a lin11tecl contai11c1· ;1re,1 we l1avc 
fo11nd tl1at IJy ])Otting ,0111e ,,arictie, tl1ey can !Je sole! alter 011e g1·(iw1ng 
sc,1s011 B,tre r·oot ,tock clicl not ,1l,v,1)'S 111,1ke tlJJ t<J ,1Le. \•Ve tl1erefo1·e 
JJOt J•o1·,,ytl11a. 11fle1gela, ,ind E11rJn)>m1ts. The J)Otted E11r111yr1it1,, c11tti11g, 
,,viii be ,1bo11t 75 ])Cr cent sal,1ble in one year In orcler to get /•(J1sythzr1 
and T,Ve,gela to n1ake 111) 1n 011e yea1· ,ve 11se 011e yea1· olcl l1gl1t ha1·cl­
woocl c11ttings a11cl ca11 tl1en1 IJ,11·e root, 01· 11se J)Ottecl ,111n1ne1· c11LL1ngs 
1 l)elieve the potted s111111ner c11ttings 111ake tl1e 11icest finisl1ecl ,!11·11l)s. 

C'rJtonea,te1· !101izri11/r1l1s, C p1·aecox and l\1[,1gnol1as ;11·e also J)Ottecl 
\ 1Ve not 011ly ])Ol these 111 orcle1· to ]1;1ve a l1ighe1· ,111·viv,1l 1·atc, l)11t ,,,e 
have also fo11nd that potting en,tl)les llS to sell close to 50 JJe1· ce11t after 
the I 1rst gro,,·ing ,eason 

Rl1odode11d1·011 c11ttings a1·e 1·ootecl in the fall a11cl J)Otted i11 -~ i11cl1 
1·Jeat J)Ots in fan11_~ry. One big reaso11 "'e pot tl1ese i5 tl1,1t we sell ~O 
])Cr cent 01- n1ore in 1\1f,1y of that san1e yc;1r It 15 m11cl1 c,1sier to J)ick 
011t the best if vou clon't ha,,e to c11t the111 Ollt of tl1e fl,1t. 1\11otl1e1· 

; 

1·eason is tl1at "'e find tl1e 1·oot a11(! LO]) g1·0,vtl1 is f,1r 5111)erio1· tl1e fol-
lowing f,111. vVe grow ,111 0111· l1ybrid 1·l1oclodenclrons 111 conta111e1·, one 
year. We grow a fe"' thousancl a7aJe,1s eacl1 year. I ]1;1ve fo11ncl tl1,1t 
J)Ott111g tl1e s11111111er c11 t tings ancl ])Ian ting· the111 into conta1ne1 s tl1e fol­
lo,,ving sp1·i11g, "'e are able to g1·0,,, the111 ,tt ,t J)1·of1t in t,,,o seaso11s 

There is only one v:1riety <)I Tax11., that I will pot. ie. I lJ1·ev1fol1a 
11ana. These ,11·e j)Ottcd l)eca11se of the lo,v s111·vival r,1te the fi1·st ,vi11-
Le1· 111 !)eds Tl1ey a1·c J)Ottecl in J11ne f1·01n the 1·ooti11g 111ecli11111 a11cl 
are keJ)t 111 a l1·ost tree !1·,11ne tl1e first ,,,i11te1· This v,11·iety is tl1e 011ly 
<>ne which ste111 5J)lits tl1e fi1·st winter ,vith us I honestly can 11ot see 
,,ny goocl reaso11 to ])Ot othe1· Ye"' ,,::i,·icties. Tl1e benefits are so little 
tl1at I clo not l)elieve it cove1·s the cost I clo not 1·ecall a117• se1·io11s 
J)rolJle111s in t1·;111splant111g· c11tti11g,, <)1· 2, 3, 01· -1 ye:11· olcl IJ,11·e root 
line1·s ,1, long ,1, tl1e,, l1ave a goo(! l1e,1ltl1v 1·oot ,,,,te111 :111cl 11 i, 11ot too 

; ; ; 

I ,1 te i 11 tl1c se,1 \on 
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l\fODEllATOll l\1IAHLSTEI)E: Tl1;1nk yolt, Ge1·alcl. 
Tl1e floor 1s 110,v OJJen for q11e5tions. I dicln't kno,v J\,f,11·ti11 l1ad 

lo,1cled tl1e JJa11el witl1 111cn that 11secl ba11cled or JJOttecl l1ne1·s r,1the1· 
tl1,1n bare 1·oot 111,1te1·ial J tl11nk vou 1ne11 in tl1e ;111dience have ,1 le"'' 

' tl1111gs y<111 1111gl1t ,1clcl 111 1·egarcl t<J ba1·e 1·c1ot tr,111,plant111g 1s ]{111 
Flc111e1· i11 tl1e 1·00111:> 13111, last yea,· I 1·c111e111be1· tl1,1t yo11 111ent1011ecl 
~<>111eth1ng ,1IJout tl1e 1·oot111g out ol JJl,1nts in peat (JOts. H,1ve yo11 ;1ny­
tl1ing to ,tclcl to th1, clisc11,,1on? 

l\1fR vVILLI1\'.\,f FLEJ\,JER (Princeton, New Je1·sey): Yes, tl1e 
1·e,1so11 we like to 11se JJe,1t JJOts, Jol1n, 1s tl1,1t yolt clon't get tl1at sn,11·! of 
root, w1th111 the JJOt 1tsell'. The olcl root~ come 011t, st,1rt growing and 
11ew roots come Oltt lro111 tl1e inside of the IJ,111. Tl1ese also keeJJ grow­
i11g so i11 t111·11 yolt go to tl1e field ,vith a (Jlant tl1,1t has a large filJ1·ous 
1·01>t syste111 111st going 011t to the cclge of tl1c pot It the sa111e (Jl,111t 1s 
grc>wn 1n ;1 clay (JOt, the roots sp1r,1I aro1111cl 011 tl1e inside of tl1e JJot 
;111cl yol1 get cond1ti1111s in tl1c lielcl ve1·y ~11111l,11· t<J tl1,1t ol tl1e l1olly J)l,111t 
tl1;1t Spe11cc D,1v1, tole! ,,~ alJ011t tl11s 111c11·11ing. As a 1·e,11lt ,ve l1,1ve 
go11c ove,· entirely to 1Je,1t 1Jots exce11t £01· one or two exce1Jt1ons. 

1 woltlcl like tc> l1e,11· ,vl1ethe1· f ,1ck Hill is 11si11g the 1Je,1t p11t, ,incl 
,,,11,1t he tl1i11ks of 1t at D1111clee 

l\1IR HILL· l31ll's q11estion to 111e, ,15 I u11clc1·,t,1ncl it, is ,vl1,1t clo 
we think <>l JJCat !Jots in I)1111dee? v\Te l1,1ve j11st !Jeg11n to experi111ent 
witl1 JJe,1t JJOts. 1 ,v1ll conless to ,111 ot· yo11, as close ,ts "''e live to Georg·e 
B,111 th,1t 1 loo keel ,1 t it 101· ,t 1011g ti111e befo1·e I co11ld ,ee whe1·e there 
,v,15 any re,1I vall1e lor p1·od11ction ol con1fe1· line1·s. It ,v,1s alw,1ys 111y 
11111)1·ession tl1,1t tl1e JJeat JJC>t broke clown r;1ther q11ickly. \!Ve find lro1n 
ex11erience tl1at pl,1nts i11 IJeat pots can at least be held as long a5 they 
ca11 1n cl,1y JJ1·ocl1icts ,v1th co111plete allevi,1tion of tl1e 1Jrc1IJ!e1n which 
13111 clescrilJes rel,1t1ve to the circling ol tl1e roots. -Nir. Wells' 11ncler­
st,1nd1ng 1s that ;111 roots are or1entecl by gravity except wl1en they ,ire 
111ecl1an1c,1Ily co115t1·,11necl i11 a st1·11ct11re. ,,vJ1en a JJlant is taken 011t of 
tl11s clay (JOt ,vitl1 tl1c 1·oots ,,,ell c11·cled, JJl,1cecl ,vitl1011t clist11rb1ng it in 
the soil, tl1e da111age does not co111c from the root which contin11es to 
ci,·cle, b11t 1·athe1· co1nes fro111 tl1e cone str11ctu1·e that a1·ises when the 
already circled root 1nc1·eases in dia111eter res11lting in a girdling, chok­
i 11g effect. 

Sun1n1ing it ltp q11ickly, I think ,ve do like tlie peat pot. I Lhink 
13111 Fle1ncr really gave 111e an idea se,•eral yea1·~ ago when l1e de5cribed 
his 1netl1od of·sett1ng the IJOts up clry, that is, after tl1e 1·ooted cuttings 
,vere placecl in the pots and the pots ,ve,·e set £01· multiple hantiling, 
they ,,·e1·e not sq11eezed togetl1er. Tl1ere ,v,1s a deliberate attempt 1nade 
to set tl1e111 c;11·el11lly so tl1,1t the1·e ,v,15 a11 OJJe11 SJJace betwee11 11nits. The 
p11r1Jose ol tl1e SJJ,1ce in tl1e1·c "'',ts to allo"'· air to re,1ch all sides. Also, 
it 1>revent, invasion, that is, the roots in one pot cannot i11v,1cle the pot 
of tl1e fJl,111t adjacc11t vVe ,ire ,ti! for peat pot5 no,v. 

J\,fR. JOHN VERJ'\·IEULEN (Ne5h,1nic Statio11, New Je1·sey): We 
l1;1vc al11111~1. co1111>lctely gcine o,·er to peat pots in. ,111 ol11· potti11g ;111d 
l111er JJroc[L1ct1011. 'i'\1e pttt 011r JJeal pots in ,l C()ntainer [01· sl1ipJJing. 
vVe l1,1vc two 51zes, tl1,1t is :1 ~111all contai11e1 fo1· 12, ,incl a l,1rge cont,1ine1· 
f<>1· !)fi. It 15 ,1 l1ig s,,,,ing. 
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I al,o l1,1ve a qt1estio11 101· s0111eo11e 011 tl1e J),111el. vVe l1,1d ,t big· 
lo,, ol ,1zale,1s l)ottell in })eat J)Ols last w111ter. vVe !1acl 1t ()nee lJelore 
a11cl I thol1ght ,ve hall ove1·co111e 1t. \·Ve J)ottell the cl1tti11gs in Feb1·11ary 
,111cl al)Oltt tl1c 111idcllc l)I J\,fa1·cl1 ,ve sta1·tecl Lo lose tl1ese J)l,111Ls. \'Ve lost 
,lJ)j)l·oxi111,1teJy 15 to 20 pe1· cent ol Oltt· c11Lt111gs. \,Ve !1a,,e t1·Ied to t1·,1ce 
It clown anci' .1~ la1 ,is ,,·e !1ave go11e, it a})))Cars tl1,1t the1·e wa~ too l1igl1 
,l solltl)le s,1lt co11te11t 111 ol11· ,<>11. Also, v-•e think tl1,1t it 111,1y be i11 tl1e 
})Ol itself. Tl11s ye,1r ,,,e ha,'e J)ols i1111)01·ted 11·0111 S,,,eclc11 Lo cl1eck 011 
tl1i, CaI1 ,tI1vo11e tell 11s, ho,,, tc> eliI11111,1Le tl1i, ,tllll be ,111·c it v-ro11lcl11't 

; 

h,tJ)})e11 agai11? . 
IvfR. GERALD Vl~RKADE: I clo11'L k11ow 11 L c,111 tell yolt tl1e 

ex,1ct 1·easo11 101· tl1e~e losses. I l1acl ,1 ,,ery l111fo1·t11n,1te ex1)e1·ie11cc ,,,itl1 
tl1e tl1ick j)C,1t ])Ot. l t1·y to 11se the thinnest tyJJe peal JJOL l c,111 I 
l<)ttllll tl1at es1Jec1ally ,1•itl1 ol11· 1·holioclencl1·0n cuttings last ~l1111n1er, Ll1,1t 
011ce i11 ,t wl1ile a j)l,tnl ,vo11lcl cl1·01J oil. The only reaso11 ,,,e coulcl see 
101· Ll1e loss ,,,,1, that tl1ev ,,,ere too ,,,et. \•Vl1at we do now 1s to 11,e ,t 

; 

ve1·y tl1in JJot 011 0111· ,1L,1leas. \•Vhen ,,,e ])!ant the111 011L 111 tl1e SJ)1·i11g 
we t1 y to st,tck the111 so there i~11'L a te11clency to !1old w;1Lcr, cspeci,tlly 
for three or lol11· clays consecu t 1,,ely. 

J\,JR. Jlivf ,,vELLS: I ,,,ol1lcl like to 111ake ,t cottJ)ic l>I co111111e11ts 
;111d ,tsk Ge1·,tlll a q11est1on. Fi1·st of all, ,ve killecl ,t lot <Jf plants like 
lireLl1orn v-•1tl1 Jifly JJOts. Tl1ey llon'I ove1·.,vintcr at all 111 the tr;1111es. 
I tl1i11k it w;1,; 111y ow11 laltlt I ,vo11ldn't really IJl,11ne 1t 011 tl1e Jilfy 
J)Ots. I thi11k tl1ey j11st got too cl1·y. I ,,,asn't ll5ecl to l1,i11g tl1c111 I 
lo1111ll that 1111cle1· Ill)' 111ethocl ol gro,ving tl1at ))lttti11g tl1e JJla11Ls i11to 
flat, was gr:e,1tly Sll))e1·1c>1·. Tl1c s,11ne 1~ trlte ol 1~11lriu~ H,tlly JOiivette, 
a11<l ,o I ,t!Jancloned Ll1e Jiffy })Ots. 

In 1·eg,11·cl to tl1is ))Ot, ,,,.e 1·a11 ,t J)H test by c1·l1111bli11g lt)) tl1e JJe,1t i11 
,t J)Ot ,111d 1·l1nni11g it 011 ,t 011c to t,,,o clill1t1011. \,Ve ca111e 11p ,vitl1 a 
1·e;1lli11g ol l<>t11·, l1ncle1· wl11cl1 we consicler It to be q111te lethal. No,v 
tl1,1t is not ,1 ve1·y gooll ex1Jeri111ent bec,111se the soil 1s i111111ecliately IJllt 
111 tl1e1·e ancl 1L 1s d1ll1tecl befo1·e tl1e pla11t sta1·ts Lo g1·ow. Neve1·tl1eless, 
th,Lt })Ot, i11 111y op1111011, was jl1st a IJl,111t killer. PerhaJ), it t111lortl1· 
11ately ,vas u11cler tl1e S}Jigot ,vl1en they tttrned 011 tl1e ,te1·tilizer, b11t 1t 
,,•as11'L very good. 

Tl1e ql1estio11, Ge1·;1lcl, I ,,,ot1lcl like to ask )'Olt 1s, Do )'Otl t,1kc tl1e 
}JOt oil yol11· 1·hodode11ll1·011 ,,,J1c11 yot1 l)lI t tl1e111 i11 tl1e c,111? ~ 

l\·IR VERKADt~: No, ,,·c clo 11ot 
l\·IR. WELLS: A11cl what 111ecli11111 cl<J yo11 t1se;, 
i\,fR VERKADE: I l1ave clo11e it t,vo ways ,vitl1 the 1·!1ollode11ll1·<>11. 

I l1,1vc 11,ecl st1·,1igl1t 1Je,1t as a 111eclil1111 111 the JJCat J)Ot Tl1e followI11g 
• 

ye.11· vl'e 11secl jJeat ,tntl J)e1·lite. Tl1e 111elli11111 I root 111y cL1tt1I1gs 1n 1s 
tl1e 111ellil1111 it 1s !JOtlell i11. 

No,\' i11 Ol11· c,111 ,,,e lI,e <>111· 1·eg11la1 co11t,1i11e1· 1111x I clo11't ,1•,111t 
t<J g<> into ,111 tl1e det,1ils of tl1c co11t,1i11e1· 1111x ,i11ce ,0111c l>tl1e1· ti111e 
111igl1t lJe 111cJ1·e IJ1·01Je1·. Ho,ve,,e1·, it is tl1e ,a111e 111ix v-·e 11,e to1· rl1odo• 
clenclrons. I t,1ke the 1·!1odode11clron i11 the s1)1·i11g ancl c1·,1ck the ))Ot. 
This is not tl1e standard peat pot that we 11se, l)llt rathe1· ,1 tl11nne1· 011e. 
It i, 111uch tl1in11e1· ancl has a l1ole in tl1e botto111. If yo11 squeeze 1t, it 
ca11 IJe broke11 easil)'· The roots will g1·0,v out of it, IJt1t ,ve are sL1ll 
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brc,tk1ng tl1e J)Ot 1tp ,,vc d1·01) tl1e111 111 tl1e la1·ge1· cont,ti11e1· ,tncl !)lit a 
c,111 1111x ,trot1ncl tl1e111. 

j\,[]l. \,VELLS: I !1,1,1e ,11,v,t)'S i)een an aclvocate ol J)Otti11g. I 
b1·011gl1t 111 so111e 1l1oclocle11c!1·011 l1ne1·s this p,tst spri11g tro111 Po1·tl,t11cl, 
01·ego11, ,incl they ,11·1·1vecl 111 tl1e 1nost l)erfect co11dit1on, beat1tilt1lly 
1),1ckeci and be,1t1til11ll)1 gro,vn, by R,1ilw,1y Express. The J)lants 11,td 
tigl1t bctlls ol 1·oot, wl1icl1 h:1cl bcc11 liftccl lro111 a l)ed of pe,1t. Yott c.ot1lcl 
tl11·0,,1 tl1c111 ,1bot1t. 111 tact, I clicl, ,111tl1out cl,t111age. 1 !1,1ve ,1l,11ays 
,11·gt1ccl tl1at tl1e 1)ott111g ol ,t J)l,t11t i11 ;1n ;11·t1lic1,1! 111edit1111 ,t11cl tl1e11 J)t1t­
t111g it out i11t<> the l1cld cre,ttccl ,111 o,tsi, 1n whicl1 the pld11t was likely 
tc1 1·e111ai11. That h,ts11't proved 011t i11 J)r,tctice. I l1ave J>l,111tecl tl1ese 
1>l,t11ts t1·c1111 01·ego11 in 111)· 11111·se1·y a11d tl1ey a1·e tl1e best j)l,t11ts I !1:1,,c 
i11 tl1e nt11·sc1·)' I ,1111 .,,,1itcl1i11g ove1· e11t11·ely to ,1 peat 111ecli11111 [c11· 
g1·ow1ng li11er,. Tl1e,e ,viii not l)e i11 1>c1t,. 

J\,IR. 1\. J. llADDEil (Bloo111f1elcl, Co1111ec.t1cut): l wc)1·kecl lc)1· a 
11111·,c1·)1 a11cl we 11,ecl 111> to 011e 111illion !)Cat pots £01· tl1e 1>otti11g ol to­
bacco plants io1· 1·esett1ng 1n tl1e rielcl. L,1st ye,11· tl1ey to1111cl out tl1,1t ,t 
c.e1·t:11n nt1111l)e1· of tl1c111 in the peat J>Ots ,vere con1pletcly stt1ntecl wl1ile 
otl1e1· ones gre,11 very "'ell. 1\lte1· they sent then1 to ou1· ow11 laboratory 
,,,e 101111d 011t t!1dt tl1ose 111 tl1e J)e,1t JJOts that ca111c !1·0111 Den111ark ,ve1·e 
co1111)letel y s tt111 ted Tl1e reaso11 \\'as ,t tt1·i bt1 tecl to the ty1>e of fe1·t1 I ize1· 
they t1,ed ,ind the l1e,1vie1· w,111. 

(Ed1tu1'1 111J/e. 1·111s sitt1,1tio11 l1as ,ince bce11 co1·1·ectecl.) 
J\,[R. i\1I1\RTIN VAN HOF. l tl1i11k it ,vo11lcl help ,tlso to t,1ke oll 

tl1c t<JI) of yc>111· J)Cat J>Ot 01· tc,11· 1t before planti11g. 
j\,JOI)ERATOR l\1f1\HLSTEDl~: Tl1,1t brings 11p tl1c qt1e,tio11 ol 

,vick111g. 1"11e J>l,1ce111e11t ot tl1e j)Cat J>Ot in 1·el,1tic1n to tl1e soil st11 l,1ce 
i~ ,l ve1·y 11111)01·ta11t co11sicle1·atio11. 

j\,[Jl. HOOGENJ)OORN: T,vo ye,t1·s ago it \\1,ts ,1 l1,11·d w111te1·. 
Tl1c J)reviot1s SJJrtng we l1ad l)l,tntecl c1t1 t some l1clllies i11 1>eat 1>ots fo1· 
tl1e ii1·st ti111c. I iot1ncl 111 tl1e '>JJ1·111g tl1cy had ,ill heaved ot1t ancl clriecl 
lllJ. The11 l,1,t yea,·, Bill Fle111e1· l1ad tl1e sa111e t1·ot1ble 1n tl1e lielcl. Tl1e 
1 c,1,011 tl1ey l1c,1vecl tit> is bec,1t1,e tl1e pot had wickecl, dr1ecl a11d tl1e 1·oot 
cl1cl11't go tl1rough tl1e walls of the JJOt The1·e was 11oth1ng· to hold 
them in the ground. This p:tst spring we to1·e otf the t1ppe1· half of 
tl1e pot a11cl tl1e11 JJl,t11tecl. "\,Ve still ke1)t the b,111 intact bt1t got aw,t)' 
lro111 tl1e ,v1cki11g. 

i\1IODERATOR wfAHLSTEDE: 1\ny fu1·thc1· co111111c11ts 011 wick­
i11g? Dick V,tnclerbiJt. 

i\1lR. VANDERBILT: It is 11ot tl1e ,vicki11g bt1t 1·atl1c1· ,1 co111111e11t 
011 tl1c t1se ol JJt11·e J)e,tt !01· 1·!1oclode11cl1·0ns. C,1se s,1id that he h,,d 110 
t1·ot1 ble w1 tl1 1·ooting ot1 t once tl1e Ii p oi the pot was 1·e111oved. ·r11at 
,11ot1lcl be tr11e as 1011g ,ts tl1e j)C,tt is ,,1tt11·;1tccl Yot1 ca11 get ove1· tl1i, 
1>1·c)!Jle111 ii )'(>ti t1·c,1t tl1e111 ,111tl1 ;1 ,,,etti11g ,,gent like ,'\qt1,1 G1·0. 

Tl1e 1·!1ocl<>cle11cl1·011 is in ,1 1Je,1t b,tll, ptire JJe:tt. If yoti J>la11t tl1,tt 
out 1t won't ,1lways 1·(>0t ot1t t111til the l)Cdt ball 1s 100 pe1· ce11t s<11>i11g 
wet. Il yot1 try tl1e 1\r-1ua G1·0, regdrdless of ,vl1etl1er the 1>eat is ri11g­
i11g wet or not it ,v1ll 1·oot out in a 5a11dy soil. 

i\1IR. FRED NISJ{ET (Asheville, North C,11·ol1na) : I ,voulcl like 
t<> ,tcld1·es, ,t CJt1estion, JJle,1se to ]\,fr. Ve1·kacle. Do you1· tl11n !)Cits l1old tip 
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ovc1· tl1e e11t11·e seaso11? vVe st,11·t J)t1ll111g ou1· az,1le,1s, 1·hoclocle11d1·011,, 
1)1er1s, ancl st1cl1, fro1n tl1e ope11 1111st becls 1n Augt1st, and oi cot1r,e we 
h,tvc ,t p1·oble111 tl1,1t 110 one else ha5 here, that is ,ve clon't l1,1ve acle 
l[tlate helJ). Tl1e1·elo1·e, tl1e j)l·ocess strings ot1t 1111t1l 1101·1n,1lly Octobe1·. 
'l·Ve !)tit tl1c111 111 f1·,1111c,. The qt1est1011 the11 1s, '''l•Vot1lcl tl1csc J)eat 1)ots 
hole! UJ) 1111t1l ,ve co11Id st,1rt !)titting the111 i11to becls i11 tl1e 11t11·sery 111 
l,ttc i\11 ,Ly or .I tine? 

No,,, tl1c !Jots ,,,e l1,1ve bee11 t1,111g have ,l f,1i1·ly tl11ck \11 ,111. Tl1ey 
l1ulcl ti{) ,,tti,i,1ctc,1·1ly ,is lo11g ,1, i\1f,t)' a11cl _Jt111e ii \Ve l1,111clle tl1c111 ve1·y 
c,11·elt1lly. Ho,11eve1·, ,v1tl1 ;1ny ,111101111t of l1a11dli11g ,1t all tl1cy go to 
}Jieces. vV1ll tl1e thi11 JJl)t5 hole! tlJ) as ,vell;, 

i\1IIZ. VERK.A.DE: Tl1ey ,,,ill 11ot hole! tlJ) ,1s ,veil. 111 l,tcl, I <llJ11't 
tl1111k yo11 co11lcl 11se tl1e tl1i11 011es 011 111,J rl1ocloc!e11cl1·011, ,ve JJOt the 
ct1tt111gs ,veil 1n Nove111l)c1·, anti c,111 tl1e111 i11 the s1)1·ing. So, ,1ctu,1lly, 
,,,e 011ly l1olcl tl1e1n J)rol)ai)ly tl11·ee 111onths i11 the pe,1t !)ot, ,tt tl1e 111ost. 
l 11cve1· h,tve keJJt anytl1111g all st11111ner. 

i\•IR. NISBET· 'l•Ve keeJJ tl1e111 :1Il)''''l1e1·e £1·0111 1\11g11st to Octobe1· 
1111ti I i\•I,1y 01· .J 1111e i11 t1·e11che5. 

i\1IR. VERK.A.DE: F1·on1 Ortobe1· tc> l\1l,1y I believe tl1ey \Vo11lcl hole! 
LI}) that long·. l)uring the su111111er I don't think so Duri11g tl1e win­
te1· 111ontl1s \11l1cn tl1ere 1,n't so 11111cl1 1·oot ,tction I tl1111k tl1cy ,vot1ld hole! 
ll J), 

i\•I R. N lSBET: l s11 J)JJ01·t Dick V,111clerlJ1 lt's co111111en t 011 tl1e 11,c 
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j\,JR. S1\NDKUI-ILE: ,,v11,1t ;1l)Ollt wate1·1ng? 
J\,f]l. VE]lK1\DE: Yot11· v.rate1·i11g proble1n 1s 111111i111ize(!. 

occtt))Y the ~a111e ,1111ot1nt (Jf roo1n IJttL tl1ey look neate1· in the tl,1t. 
They 

]\,[R SANJ)K U Hl,E: Yt)tl h,1ve !1,1d no J)1·oble111 f1·0111 the l,1ck of 
,1i1· 011 tl1e s1tles or 1·ott111g ottt ol tl1e botto111 ol the pot? 

j\,f]l. VERK;\D:E'.: T J1;1ven't sce11 too 111t1cl1 ditterence. 
j\,f]l.. S.i\NDKUtlLE· Jc>h11, J'cl like to 111,tke one con1me11t. We 

l1ave ;1 tine 111e(l1111n for 11~e i11 tl1e J)e,tt p<>t~ <>11 the ,,vest Coa~t. We 
l1,11JJ)e11 to be ;1 t1~e1· of tl1e UC j\,[,x. Usi11g Recl,voocl s,1w(lL1st ;incl ~a11d 
,ve ti11d i11 the ~111,111 pe,it pots ,ve c1·e;1te qL1ite ,111 alg,te \J1·oble111. 11 not 
taken c,tre of·, it \Jttt~ C)Ltite ,1 crLt~t on the top ot tl1c peat JJOt ;ind, 
therefore, slows Ltp the percolation ol the water. It yoLt ;ire ,1ntic1pat• 
ing cha11g1ng, y<>tt ,vant tc> watch the ;1\gae proble111. 

i\,JR. JACK HILL: \Vhat clo yoLt clo abot1t this alg,1e p1·oble111? 
J\,[Jl. SANI)KUHLE: ;\t the JJ1·e~e11t ti,ne, _Jack, ,ve tise ,1 copper 

~JJ1·ay ,111d we l1,1ve eli111i11,1ted s0111e (>t it. We ha(! n<>L notice(! it at 
l11·~t ,111cl clid 11ot t,1ke ca1·e c>f it. ./.\~ ,t rest1lt ,ve had to go in a11d ac­
tL1ally 1·e1110,,e tl1e c1·ust. It pt1t~ ,1 111e1nb1·ane on top ot the 111eclit11n, 
somewl1e1·e in tl1e 11eigl1bo1·!1oocl ol twenty-thoL1~andths ol a11 i11cl1, and 
it J)revents tl1e w,1ter lron1 going in. 

I think you will all ag1·ee tl1at 
~o let's give then1 ,t han(I. (Ap· 

lvfODERATOll J\,fAHLSTEDJ<~: 
the 1J,1nel h,1s t!o11e a11 excellent jolJ, 
JJ!at1se) 

l t is ,t plea~111·e to1· 111e to in troclL1ce Donal(! J. l\'Ioore, Refo1·esta tion 
Otlice1·, fron1 Ha1nilto11, l~e1·1n11cl,1. He has t1·,1veled ,1 long way and 
JJrobal)ly investee! quite ,1 bit of mo11ey to be here witl1 LIS this after11oon. 
Atte'1· talking to l)on bet·o1·e the 111eet1ng, I ,1111 certain tl1at l1e l1as an 
i11te1·est111g 1ness,1ge to l1r1ng LIS on the tOJJic, ''Tl1e ]\,Jore Un11s11al Aspects 
of Plant Prop,1g,1t1011 l\fetl1ocls and Experiences in J\,[ist Pro1Jag,1tio11 in 
Be1·11111cl,1." 1)011 J\,[oore! ' 

l\'fr. D011,1lcl J. J\,[001·e J)1·ese11tecl !11s ,1cl(l1·e~s. 

THE MORE UNUSUAL ASPECTS OF PLANT PROPAGATION METHODS 
AND EXPERIENCES IN MIST PROPAGATION IN BERMUDA 

l)oNAI,D J. J\,[ooRE 
Be111111dri BrJtr1111cal Gr11 cle11~ 

1~r,get ll.a~I, JJe1 m1tdr1 

J~elore p1·oceecli11g i11to the 111;\in s11bject 111atte1· of tl1is pa1)e1. it is. 
l feel, essential to :1q11a111t yoLt all ,vitl1 a fe,v st,1ti~t1cs 1·elevant to Ber-
111ucl;1's geog1·,1pl11c,1! loc,1t1011, cli111,1t1c,1l dat,1 ,ind topography. vVhilst 
the,e l<1cto1·, 1nay 11ot ellect JJrop,1g,1tio11 to ,1ny g1·eat extent i11 ,t broad 
~e11sc, tl1ey 111o~t ce1·ta1nly (lo clic:t,1te prolJle111s to 11s loc,1\ly. Tl1ey do 
tl1is i11 110 L111ce1·t,1i11 111,1ttc1. 

, 0111· cl1111,1te 111,1y be cle~c1·ilJecl ,1~ ~t1b-t1·t>JJical. Geog1·,11)!11cally, 
l1oweve1·, we ,11·e locatecl 111 the Te1nper,1te zo11e. Ex,1ct location, re­
leva11t to the ne,1rest poi11t of land, is 568 miles fro111 Cape Hatteras. 
The 11ea1·est west india11 isla11d is Abaca, so1ne 700 1niles to the south 
west. Contrary, to general belief, ,,,e ,ire not part ol the vVest Indies, 
but .t1·e indeed, ve1·y 11111cl1 an isolate(! l,tnd 1nass. 
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\,Ve owe ot11· cong·e11ial · cli111ate enti1·e]y to ot1r close 1J1·oxi111ity to 
tl1e G11lf St1·ea111. F1·ost is t1nk110\\'ll. Tl1e lowest 1·ecorcled te111pera­
tu1·e is 41.3 degrees F. The ;1verage rainf,111 111,1y vary so1ne,vhat, but 
to q11ote official figt11·es, in 1959, ,ve 1·ecorded 80.74 inches. June, Jul)' 
ancl 1\t1g·11st, a1·e 11or1nally the c!1·iest 111011ths. Ho,,,ever, tl1is last August 
w,1s exce1Jtici11,1lly ,vet, ,111d \\'e 1·eco1·llecl 11.55 i11cl1es ot 1·;1i11f,1ll i11 that 
111011 tl1. 

The Isl,tnlls ccJve1· ,t tr>t,1I ;11·ea 01· so111e tv.'enty-tl11·ee squa1·e 111iles. 
Tl1is is of cou1·se ,tn ext1·e111ely s1n;1ll ,trea. 1\n aillttsion o[ gre,1ter area 
is cre,1tecl l10,,,cve1·, by tl1e unclt1lating topog·r,tphy of the count1·y. It is 
hilly wi_tl1 l)1·oacl ,,alleys tl1ro11gl1out. TI1e I1igl1est ])Oint al}o,,e se,t ievel 
is 250 feet. There ;11·e 110 11,1tt1ral f1·esh w,1te1· sttJ)!Jlies, but brackish 
111,11·sl1es occttI)Y 111,1ny v,1lleys. 

This to1)og1·;11)!1y g·i,,es s0111e v,11·iatio11 i11 soil tyJ}es, ,1lthougl1 light, 
sa11cly soi Is 1)1·edomi11ate. An exceJ)tion is a 1·elatively ricl1 1·ed cl,1y loa111 
fo11ncl i11 011e section. 

All soils a1·e basic,tlly fo1·111ecl f1·01n Aeoli,1n li111estone ,111d a1·e the1·e­
fo1·e co1n1)letely ,tlkaline, with ,t J)H of 8 ,ind up. Gene1·;1lly speaking·, 
tl1ey a1·e ve1·)' sl1,1llo11·, clepths r,1nging on ,111 ,1ve1·,1g·e of f1·01n l - 3 feet. 
Six i11ches only ~lci,vn to ba1·e 1·ock, being· the 1·ule in 111any instances. 
This sh,1llow deJJt!1 uf soil rre;1tes a11 i1111necliate .J)roble1n wl1en 1)l,1nting 
011t, 1)artic11lar!y ,,,ith ,voody orna1ne11t,1ls. TI1e following e:011111100 pro­
cecl111·e £01· 1Jla11ti11g· ge11e1·ally l1as to be ,1clo1Jted. 1\ woode11 st,1ke is 
JJl,1cecl ,Lt tl1e site cl1ose11 £01· ,1 ~1)ecific 11la11t. A hole is then blastecl out 
\vitl1 dyna111ite 01· clrillecl, a11d 111alle 1·eady (01· pl,1nting. Pl,111ti11g 111ay 
tl1e11 l)e c,11·1·ied ot1 t. · 

Sun1111,11·izing this clata, I will 11<)\V :1ssess tl1e rli111atic,1l facto1·s, de­
te1·1·e11t to OJJti111u111 pl,tnt g·ro,vth. 

Periocls of st1·ong. ,,·i11d a11cl acco1111Ja11yi11g 5,tlt s1)1·ay, liecide J)t·inci­
]},tlly our cl1oice cil pl,tnt 1nateri,tl. Salt spr,1y d,11nage to foliage can be 
as eqt1ally cla111ag·ing· to eve1·g1·een foli,1ge as can £1ost. 

J\•Iino1·, b11t occa5io11,1l ancl J)rolonged 1)e1·iods of d1·ot1gl1t, 111ay also 
have thei1· effect to a lesse1· degree. 

Pathogenic org·a11is111s in the soil, 11nless co11trolled, 111,1y l1ave a field 
d,1y, ,vitl1 0111· ve1·y hig·l1 ave1·age l111111idity. 

Su111111,1rizi11g soil ty1)es, deter1·e11t to 01)ti11111m J)l,111t g1·owtl1, I ,vould 
111,1 ke these o bse1·v,1 ti 011s. 

Tl1e ligl1t text111·e of ou1· soil, 111,1kes ,v,1te1· 1·ete11tio11 vi1·t11,1lly i111-
})0ssible. . 

Drying 011t is rel,1tively q11ick ,tfter periods 01· eve11, 1)rolo11ged or 
l1e,1vy 1·ai11fall. Pl,1nti11g· ti111es a1·e i11 fact, clictatecl by ,veatl1e1· condi­
tio11s 1)1·ev;1iling ,111cl v,11·i,1tions occu1· i11 every seaso11. 

TI1e I1igh }JH has ,t tl11·ee-t·o1c1 effect. It p1·eve11ts tl1e c11ltivation of 
all ,tcicl loving 01·11a111e11t,1ls, a11cl hi11clers the JJ1·og1·ess of tl1ose falli11g i11 
the i11te1·111ecliate r,1nge. It locl,s 11p 1nany 111ajo1· and trace ele111ents, in 
,t fo1·111 11ot ,1vail,1ble t<) tl1e J)l,111t. I1·on deficie11cy is so co1n111011place, 
its ,t !)J)e,11·;111ce is acceJ}tecl ,ts 11or111,1l, by 111,111 y la y111e11. This 11 igl1 ])H 
h,ts ,in e[let 011 1·ooti11g 11ote11tial of certain species, but 11101·e 011 this 
later. 

At 011e ti111e, f]o1·,1 ot· tl1ese isla11ds ,vas clomi11,1ted by 011e e11de111ic 
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ti·ee, na1nely, _Jitniperit.~ be1·11i1tdic1.na, tl1e Bern1t1da cecl,11·. Today, 99 
f)e1· ce11t of tl1cse ti·ees ai·e clead, felled, cleared a,vay ,111d 1·e1)laced. 

Tl1e arbo1·eal clisaster w,ts brought a bo11t the entry of a sc;1Je i11scct 
011 coniferot1s 111,1teri:tl fro111 the U.S.A., in the 111id l 930's. 

The ]Jest i11 qt1estio11 is tl1e Oyste1· sl1ell sc;1le, J"ep1dosr1pl·1es 11e1vs­
teadi. Because of 011r isol,1tion, the native cecl,11· l1acl 1·e1nai11ed un1110-
lested f~r yea1·s, a11d tl1erefore had no genetic,11 1·esist,1nce to tl1e r,,,,,1g·es 
of this insect. By 1939 the eftects of tl1e i11festation ,vere beco111i11g· 
clearly visible. D11ring· tl1c intervcni11g· v1,a1· ye,1rs, ,•ei·y little cot1lcl be 
done, and by 1945, it ber,1111e obviot1s tl1at tl1e g'l·e,1te1· 1)c1·cent,1ge ot tl1e 
trees ,ve1-e doo111ecl. S11it,1blc che111ical co11trol ,1°,1s 11c)t ,1vail,1ble ,tt tl1at 
ti111e, ancl ,111 effo1·ts we1·e centered on biological co11t1·ol, this 011ly 111et 
,vith li1nited s11ccess. Othe1· l)ests co11t1·ibuted to the c11c111y c,11111J, 11,1111e­
ly Acittc1spis pe1·J·eae, ''Black ceda1· scale," ,1nd Pani1ne1·11s j1t1iipe1·1, ''Jt1-
niper apl1id." 

Tl1e De1),11·t111ent of Ag1·ict1ltt11·e, i11iti,1ted ,t ]J1·og1·,11111ne c>f cle,11·,111ce 
,111cl 1·epla11ti11g· i11 1945. This 1J1·ogr,11n111e wa5 k110,v11 ,ts the Reaffo1·esta­
tion p1·ogram111e, bt1t 1·e-be;1t1tificatio11 wo11ld I tl1ink be a ter111 11e,1re1· 
to the descriptio11 of the actt1,1l task. 

Prio1· to tl1is pe1·iod, nu1·sery J)1·od11ction of ,voody .IJlants, l1ad bee11 
very limited, ,111d facilities lor large scale prop,1gation ,vere 11on-existe11t. 
;\!so, clt1e to tl1e fo1·111er c!o111ina11ce of tl1e jt1nipe1·, tl1e 1·ange of clesi1·­
able orname11t,1ls ,vas also severely 1·est1·icted. \•Vith tl1e coo1)eratio11 of 
tl1e governments 01· Trinidad and J a111aica, nt1rsery prodt1ction was 
co1nn1enced 011 ot11· bel1a If, i 11 these cot1n tries. i\•I,1 te1·i ,11 vl'as sent in by 
sea' a11cl ,1ir, sl1i1)pecl bare 1·oot, ,111cl g1·0,vn 011 in Be1·11111da fo1· a sl101·t 
wl1ile, prior tc> pla11 ting ot1 t. By 195(), ,ve ,vere co1111)letely cle1Je11cle11 t 
of these n111·series, ,ind ,ve1·e procl11cing· ,1! l 1n,1terial 1·equi1·ed, 011rselves. 
111 1959, a tot,tl of 33,000 t1·ees a11d shrt1bs ,vei·e dist1·ibt1tecl lro111 tl1e 
11urse1·y. As 1·;1cilities l1ave increasecl so has ou1· p1·oclt1ction, ,incl i11 Sep­
te1nbe1· of this )'Car, 1,850 IJl,1nts v1·ent out in jt1st th,1t one 111011th. 

Tl1e1·e a1·e tl11·ee co111111e1·cial co11ce1·11s in the isla11cl. Tl1e l,11·gest is 
i11 the florist c11t flower t1·ade ,tncl also IJroduccs a qt1a11tity of woocly 
stock. As ,ve clistribt1te·;1 ce1·tai11 :1111ot1nt of free 1n,1tcrial, ,111d sell tl1e 
1·en1ainder ,tt ,,ery lo,v cost, it mig·l1t be s,1id that ot1r co111petition to tl1is 
g·entle1na11 is s01newh;1t t1niqt1e ,111cl yo11 m;1y feel, unl',tir? 

The otl1e1· t,vo co11cer11s are a l,1ndsc;1ping co111p,111y, who ,viii sl101·t­
ly be b1·ancl1ing· 011t into t11e JJ1·od11ction of 11011se J)1;111ts, ,111d a 1·ose 
n111·se1·y. The Rose N t1rse1·y J1as fot1nd ,1 JJrofi table line ot b11siness i11 
tl1e sale of bucl,voocl to fi1·111s in Et11·ope, 1J1·incipally i11 Ger111,1ny. 

Tl1e g1·eate1· part of our 1)1·01),1gatio11 is ca1·1·ied ot1t t1nde1· slat l1ot1se 
conditions, bt1t g·lassl1ot1ses ,11·e tised to s0111e exte11t. \,Ve a1·e enla1·g·i11g 
this latte1· conce1·n 11ext ye,11·. 

vVe ,1lso i11tend to 111ake g1·eate1· 11sc o[ tl1c adv,111tages o(fe1·ecl by 
JJt)lyetl1ylene ,111cl si111il,11· J)1·oclucts. vVi11cl ,,,ill be ,t gove1·11i11g· (;1t.t<)1· 
l10,ve,1e1·, ,vl1e11 conside1·i11g· tl1e e1·ection of ,111 pl,1stic l1ouses. 

Slat hottses a1·e t1sed 011 a11 exten.sive scale. "\1Ve co11st1·11ctecl 011t of 
11ative junipe1·, ,vl1at ,ve co11sider to be the only hot1se of co1111nercial 
proportions in Bermuda, some three years ago. This house is 250' in 
length, ,vith 13' ,vide plant beds 011 either side of the 12' ,vide through-
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road. Tl1e greatest value of tl1e sl,1t l1011se l;1ys of cot11·se in the p1·otec­
tion from high light intensity it provides and also in welcome protec­
tio11 from the ,,•inter winds. 

Fra111es a1·e of cot11·se t1setl exte11sivcly [01· p1·opag,1tio11 of botl1 seed 
;111d cu tti11gs. 

D11e to the ve1·y light nat111·e of 0111· soils it is ,1ln1ost imJ)Ossible to lift 
111ost plant fro111 open becls, with soil ;1ttachecl to the roots. "l'his 1nakes 
ba1·e root tra11spl,111ti11g ,1 h,1z,11·clo11s i)t1si11ess, J),11·ticul,1rly witl1 wa_ter 
bei11g· ,L ,•al11able co111111odity. F<Jr tl1is 1·eason, tl1e greater propo1·t1on 
of 0111· stock is g1·ow11 i11 cans. · 

Peat JJOts ,11·e 11sed, for tl1c JJl'l>cl11ctio11 of so111e becldi11g stock. Clay 
;111tl IJlastic JJOts a1·e tised ,vl1e1·e s111;1ll qu,111tities oi· cl1oice exotics are 
i11volvecl. 

j\,Jany of tl1e 111etl1ocls of plant jJl'OJJag·atio11 is 1·elation to cuttings, 
01·iginated locall)', a11d are typic,11 of tl1ose practiced in ,varn1er cli111ates. 
ln so111e i11stances, tl1e olcl ,vay is still the best. However, in n1ost fields, 
111ode1·n 111ethocls are to be p1·eferretl, ,1nd tl1is is the policy 1 ado1Jted, 
once l1aving beco111e ,1cclin1atizecl to local conditions. J\,fany pl,1nts 111ay 
be easily g·ro,vn t·1·0111 rel,1tively thick hardwoocl internod,tl cuttings, 
taken at a11y ti1ne of the year. S11lJjects pro1),tg,1ted in this way, include 
hibiscus, neri111n oleande1·, aealypha, polysci,ts ,tnd ta111a1·ix. When 
these c11ttings a1·e inse1·tecl in tl1e ope11 grot1nd, where they are i11tended 
to g·1·ow and rem,tin per111,1ne11tly, 110 1netl1ocl of p1·01Jag·,1tio11 co11ld be 
11101·e si111ple 01· effecti,•e. 

The co1111non 1netl1ocl adoJJtecl ,,,l1en 1)rOJ)agati11g s11cl1 111aterial i11 
contai11ers has been to !)!ant each c11tting· directly i11to its cont,1i11e1·. Ex­
perie11ce l1as sl1own, ho,vever, tl1at a l1igh percentage of losses are 1·ecord­
ed this way. Prior to rooti11g·, the c11tting· is c1·itically vulnerable to the 
,tdve1-sity of drot1ght 01· s,1t11ration. \,Ve are co11tin11ally l1a1111Je1·ed by 
the lack of skillecl he!J), ,111d the ,11·t of correct ,vatering· c,1nnot be trust­
eel to 11ovices. .i\n al111ost l 00 IJer ce11t take of cuttings is e11st11·ecl, by 
si111ply placing· yo11r c11ttings in a 1)1·e1J,tred cutting bed, ancl initiating 
callus a11d root for111,1tion, 1Jrio1· to potting. Tl1is is the only methocl 
we 11se now. 

Se111i l1a1·cl ,,,ood c11tti11gs of b1·oad-le,tvetl eve1·g1·ee11s ,111d flowe1·ing 
shrubs ,11·e planted in glasshot1se beds ,tnd fr,1111es in ,t 111a11ne1· fa1nilia1· 
to yot1 all. Bot1gainvillea 1·oots 1·eadily fro1n internodal cuttings of 5 to 
7 i11ches long, but care must be take11 ,vl1en potti11g off, a11d the speedi­
e1· this transference takes place tl1e better. 

A 1nethod of 1)ropagation which we use and whicl1 I have develop­
ed 11pon q11ite considerably, is that of aerial layering, with tl1e t1se of 
1Jolyetl1yle11e w1·,11)s. The polyethyle11e ,ve use is solti in speci,11 widths 
a11d is b,tntled ,incl i1111)regnated ,vitl1 Hor111odin No. 3. As in son1e 
c;1ses, we J1;1ve also ,1p1Jliecl Hc)r111(>lli11 clirectly to the c11t s111·face, and 
have 11eve1· 11se<l clea1· 1Jolyetl1yle11e, I c,1n11ot s,ty ,vl1etl1er tl1e presence 
of tl1is 1·oot ,tccclc1·,1tor h,ts ,1ct11,1lly ,ticletl 01· 11ot. I~aye1·ing· is ca1·1·ie<l 
ott t bet,vee11 A1Jril ,tnd Septe111ber ,111d the ti1ne for rooti11g V,tries fron1 
species to species, and to a lesser extent from season to season. 

The following are species we I1ave had success with: - Ficus in 
seven species, Cassi(t flc11·i/Jttnda, Olea eiiropea, Platanu:; (tcerifolia, Pa1·-
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/{i11s011ia r1culer1ta ,incl 1·ecently ,111 t111co1111non 1~ric/1i1·c1 S})ecies, which 
rooted 100 per cent in twe11ty days. \,Vitl1 1·eg,11·cls to the Plc1tcini1s, it is 
interesting· to 11ote, th,tt tl1is Te1111)e1·;1te st1bject tl11·ives ttn(ler ot11· con· 
clitjons and gro,,,5 i11to a \\'ell sl1,11)ecl l;11·g·e t1·ee t1pci11 111at111·ity. Becat1se 
of the recent de,1rtl1 of Iite1·att11·e 011 tl1e co1111)lexities of tl1e ge11t1s, Plr1tri· 
nits, I will kee1) an 01)e11 1nincl, ,is to ,,,hetl1er 01· not ot11· collectio11 is 
co1·rectl y na111ed. 

Afte1· seve1·ing 1·1·0111 tl1e J),11·e11t J)l,111t ,111cl J)Otti11g tt}), tl1e l,1ye1·s ,11·e 
t1st1ally ])laced t111cler g·l,1ss fo1· te11 clays, tl1e11 into ,t sl,tt I1ot1se, follo,,,ecl 
by gradual eXJ)OSttre to tl1e st111 ,111cl l1,11·cle11i11g· oil. P1oviclecl tl1e l)all 
of roots is ligl1tly .b,1·oke11 lt}) })rio1· to 11otti11g· ,111cl good se11se is sl10,,'n 
in ,v,1tering, these la)'ers g·1·0\\' r,lJ)iclly i11to goocl sizecl J)la11ting s1)eci111e11s, 
ancl neve1· sho,v ,1ny cl1eck i11 })1·og·1·ess. 

\rVe have I1,1cl J)a1·ti,1I st1ccess ,,,J1e11 ,1i1· l,1ye1·i11g· 11ir1g11rJlir1 g·1·c111cl1flrJ1r1, 
Cr1ssia biflo1·11 a11cl H1/1i.sc11s scl1izrJJJelr1l11s vr11·1egata, l)ttt 11101·e st11cly i11 
111ethod is 1·eq tt i1·ed \\'i tl1 t!1ese })i,111 ts. ;\ ttc111 pts to 1·oot, G1·evi llcr1 1·0· . 
b·usta, Jr1cri1·r111.cla n1i·n1.0J·r1efo/1r1, _f1111ipc1·11s .~ilicicola, 11i1·g1111-,1ir1 ,incl be1·• 
11111dir1nc1, 1Wet1·oside1·os to111.en.toJ·r1, !,r1bi11er1 cc11·i11r1!1s ,111cl Agr1t/1i.s 1111s· 
t1·11/is have e11cled in co1111)lete fail111·e. 

So111e te11 )'ea1·s ,igo, \\'e fo1111cl it 11ecessa1·y to J)l,1ce ,t co1111)lete b,111 
on tl1e i1111)01·tatio11 of cit1·t1s 11t11·se1·)' ,tock. Tl1is ste11 ,11,ts t,1ke11 i)ecat1se 
of the g·1·eat risk 01· i1111101·ti11g tl1e , 1 i1·11s t1·istezi,1 i11to Be1·11111cl,1. ·r11is 
virus ge11e1·ally does 11ot 1·e,,e,1I its J)1·ese11ce 1111til tl1e t1·ee co111es into 
bea1·ing, yet 1·e111ains 111,1skecl 011' tl1e yoL111g stock t111til tl1at ti111e. The1·e 
is no effective co11t1·0I ,111cl i11fectecl stock 11111st l)e clest1·o)'ed. 1\l.te1· 11Iac­
ing tl1e ba11, ca111e tl1e 11roble111, \Vl1e1·e ,11·e ,ve to obt,1i11 yoting t1·ees fro111 
in the futu1·e? Nobocly Ioc,1lly sl10,11ed a11y clesi1·e to take it LIJ) as a C<)111-
1nercial p1·oposi tion,. so tl1e cle11,11·t1ne11 t ,tdded lt11·the1· to its e11fo1·cecl 
comme1·cial activities. Stock t1·ials 1·evealecl tl1e loc,1I 1·ot1g·h le111011 ,ts 
being tl1e 111ost co1n11,1til)!e £01· bttdcling u1)on. Co11ve11tio11,1l 'T'' i)t1cl­
cli11g, with a ''shielcl'' bucl ,vas triecl ,tt first, bt1t J)e1·cent,1ge of t,tkes was 
low. Buddi11g· ,,,itl1 ;1 11ak_ecl bt1cl, l10,ve,,e1· g,1,1e !1igl1 t,1kes, so tl1is 
111ethocl is the 011e ttsed 110w. B11clcli11g is carried out 1'1·0111 1\p1·il thro11g·l1 
to Septe1nber. Under 11or111al ,ve,1tl1er conclitio11s, the clry 111ontl1s of 
.Ju11e ancl _July sl10,v tl1e J)Oo1·est 1·esults. Stocks ,11·e ttst1ally ready fo1· 
bt1dcling· 1111011 011e ye,11 1·1·0111 J)l,111ti11g ot1t ;111cl trees 1·e,1cly for s,1le 011e 
yea1· to eig·htee11 111011tl1s ,11·te1· b11clcli11g·. 

Afte1· heacling l)ack, sticker gro,vtl1 1·1·0111 tl1e stoc·k is t1su;1Jly JJ1·olific, 
and ot1r 1nucl1 stretchecl 111an J)O\\'er is lt1l!y extended in keeping the111 
clear. Pests such as Di,1p1·e11es esttrions, tl1e ''Donkey beetle," have to 
be kept u11de1· co11t1·ol const,11111)'· J~e1·11111cl,1's cli111,1te 111,tkes it icleal 
for 111a11y visiti11g })e~ts, i11 e,,er-inc1·easi11g life cycles. 

A rootstock ;1t J)rese11t u11der tri,11 witl1 tis is tl1e Cleo11,1t1·,1 111,111-
clarin. It i.5 alleg·ed to ol'fe1· 50111e 1·csi~t,111ce to tristezia i11lectio11, a11cl 
is adaptable fo1· e,11·Iy v;1rieties cif or:111ge, st1ch ,is P,11·son J)ro,v11. TI1e 
tendenC)' £01· f'r11it to 1·ecl11ce i11 size 011 tl1is stock is one we c,111not est,1IJ­
Iish until tl1e trees co111e i11to bearing·, t111fo1·t11nately. 

Two interesting poi11ts I would like to briefly 111e11tio11 before I 
• 
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f1·0111 Ll1e Azores. These 111en, ,vl1ilst exlre111ely J1;11·cl ,,,01·king·, a1·e ve1·y 
sel ,t11cl deter111ined in Ll1eir ways. 

Tl1ey b,1se Lheir buelcling ,tl)ility co1111)lelely upon the phase of the 
1110011, whicl1 cleter111i11es ,,,helhe1· 01· not tl1ey sho11lcl b11d. Despile n1y 
s11ccessful ,ttte1111)t ,tt one ti111e i11 b11cldi11g ,vhen tl1e 1110011's !)hase is 
l,1IJ<)O, they c,111not be: 111ovecl fro,11 ll1eir i)eliefs. Cose911ently, although 
we .JJucl 1·ro111 April to Septe111ber, the act11al b11elcling time is red11cecl 
IJy ha!£. 

The otl1e1· !)oint of interest, ,,,ith loc,1I flavo1· is tl1at 011r bt1dde1·s 
11se Lhe clead leaves of Pandltniis ittilis for bt1dding ties. They wo11lcl 
1·;1tl1er work with this 111;1terial tl1an ;1ny other, s11ch ,is raffia or plastic 
Lies. As tl1ei1· res11lts ,ire satisfacto1·y, there is no g,1in in 11s ,1tte1npting· 
to cl1,1ng·e tl1i11g·s. The lea,•es ;11·e cut ir1to na1·row sL1·ips a11cl !)laced i11 
,v,1 lei· to soak fo1· one 11 ig·l1t after g·a lhe1·i11g·. They ,tre the11 co11side1·ecl 
1·e;1ely for use. 

Up unt_il two ye,11·, ,,go it ,,,,15 our ge11er;1l p1·;1clice lo lift the trees 
fo1· s,1le fro111 October Li11·011gl1 to tl1e encl ol Dece111l)e1·. j\,J,1ny people 
s11l'fe1·ed losses when ])la11ting in ]),trtially exposed sites however. These 
losses were i)ro11ght al)c>ttt i)y J)ersi.,tent s,,It spray cleposit, du1·i11g pro­
lo11g·ecl wincly JJeriocls i11 .J,1nu;1ry i1ncl Febr11;11·y. Conseque11Lly we now 
lift, when f;1vor;1ble ,ve,1ther occ111·s i11 Fel)r11ary, th1·011g·h to e,11·Iy April. 

The t1·ees a1·e liftecl, 1Ja1·e 1·oot ,ind 1)1·1111ed as necessa1·y. Fresh top 
g1·owth is c11t IJ,tck to 111ore n1,tl111·e ,voocl. vV!1etl1er or not, we wo11lel 
g,1in ,1ny ,1clv,111tage by reducing them l1,11·cler, as pr,tcticed in Florid,,, 
we clo not know. Pr,1ctical ex1)eri1ne11t i11 tl1is line ,viii be c,trriecl 011t 
cl111·ing the co111ing· seaso11. 

Last year we sole! so111e 1,700 L1·ees ,it a cost of $1.,10 eacl1. This yea1· 
so111e 2,500 ,11·e orderecl, of ,vhich ,1bo11t 1,000 will be reacly ,It an in­
cre,1secl cost c>f ;1 f11rll1er $1.40 e,1cl1. 

T11rning· a,,,ay fro111 econo1nic crops no,,·, and g·<Jing· back into or­
na111entals, 111;1ny of tl1e older roses thrive here. 1-\111ongst tl1ese we are 
J)ro11cl to i11cl11cle the 1·;1re Rr1.,r1 chinesis ser11pe1·flo1e1'l.,, ,vhich is tl1e par­
ent of a great 111any of 0111· n1odern tea 1·oses. This 1·ose was recliscover­
ecl l1e1·e so111e ten ye;11·s ago, a11cl I l1a,,e a slicle of it lo sl10,v yo11 later. 

i\1fode1·11 !1ybrid roses are g·1·ow11, b11t c,1n11ot IJe co11side1·ecl as a J)e1·-
1n;111e11t feat11re as they sl1011ld l)e. These 1·oses, wl1icl1 are i1111Jorted, a1·e 
alw,tys b11dclecl on rootslocks ,vhere a periocl of n,1t111·,1l clo1·111;1ncy is es­
senlial to prc>,•ide the ve1·y necessarv resti11g pe1·iod req11i1·ecl for per­
JJet11,ttion. Unfo1·t1111alely 0111· cli111atical co11ditio11 is 11ot s11ita,ble to 
the induce111ent of tl1is resting· J)e1·iod. He11ce the 1·oses, altl1011gl1 pro­
f11se in flowe1·, do not live £01·, long. Tl1e solutio11 of the problerr1 lays 
in fi11ding a stock ,,,itl1 a natur,1! self-ind11ced period of do1·111ancy. We 
have fo1111d one rose, 11a1nely Rosa odu1·otr1 n1ajo1·, wl1ich is ,l sl1·011g 
growi11g species, havi11g a 11at111·,1! clo1·111,1ncy of so111e tl11·ee weeks in .J 11ly 
to A11gust. 

Up to the present, 1,ve have not approacl1ed a planned buclding pro­
g·1·,11111ne so 1,ve cannot really g·ive any q11,1lifiecl ,tnswers. Ho,veve1·, a 
li111itecl an101111t of buclcling has IJeen c,11·1·iecl out. ''Takes'' ,,,e1·e good 
!)tit l,1te1· gro,vtl1 J)Oor, s11ggesti1·1g· ,t JJos,i!)!e i11co1111),1tilJility. 

, 
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It wot1lcl ap1)ea1· that Jll)' allottecl ti1ne is 1·t111ning· ot1t faster tl1a11 I 
antici1J,tted, and I still have not 1nentior1ed 111y n1,1in subject 111atte1·, 
nan1ely that of 111ist propagation. 

A1ist p1·op,1gation is very new to Ber11111da a11d 0111· work is ve1·y 
111ucl1 ex1)eri111e11tal at IJresent. 0111· 11nit is of tl1e inter1nittent 111ist 
type, controllecl by an elect1·onic leaf. It ,~,as desig·necl ,tnd 111,1n11fac­
t11red in Eng·land to the 5!Jecifications laid clown by Tl1e N ation,tl 1 nsti­
tute of Agric11lt11ral Engineering. 

Whilst ,ve do not ex1Jerience se,,ere tem1Je1·at11res, it was felt advis­
able to afford s01ne protection to the unit. Ex1Josure to ,vind c,1· lJreeze, 
l1owever light, woulcl ca11se serio11s spray clrift and affect coverage. Ac­
co1·dingly, as yo11 will see 1·1·om slicles later, tl1e 11nit wl1icl1 is in fo11r 6' 
x 6' sections, is placed in f1·a1nes, fittecl with conventio11al D11tch lig·l1ts. 
The site chose11 is co1nJJletely exposecl to f11ll s11nligl1t. 

Tl1e unit was first lJro11ght i11to p1·actic,1l use in Se1)te1n,be1·, 1959. 
A 111,1jo1· elec.tric,tl bre,tktlo,vn · occ111·red in l)ecemlJe1·, 110,vevcr, wl1icl1 
necessitated re1no,,al of tl1e control lJox, fo1· a con1plete replace111ent. 
Fo1· tl1is reason, p1·oper experi1nent co11ld not com1ne11ce 11ntil _J11ly of 
this year. Since that elate, a great cleal of plant n1aterial has been tried 
out, with very enco11raging success. We have ru11 into· so1ne ''IJ11gs'' 
however, wl1ich 111,ty be of interest to you. 

Rooting· of co11ife1·s, JJ,trticul,irly j11nipers ]1,1s bee11 ,t virtual fail11re, 
clesJJite very prot'11se call11si11g ,vhich has res11lted in 111any cases, root 
initiation has f,iiled to occ11r. East A1Ialling l1ave assisted us consider·­
ably in diagnosing these f,iilures. T,vo interesting factors emerg·e. Ou1· 
completely alkaline ,ands and ~•ate1· s11pJJly will alone inhibit rooting, 
simply by ca11si11g prof11se call11s. The ideal soil te1nperatu1·e [01· r·oot 
initiatio11 appea1·s to be fro111 70 to 75° F. for 111ost s11bjects. On occ,1-
sions our soarecl to 80° F. and over, desJJite the f11llest of ve11til,1tion, 
and non-use of electric,11 l1eating. Tl1is excessive te1n1Jerature c,tn also 
inhi.bit 1·ooting by ca11sing excessive callus. 

Leaching of 1111trients l1as also JJI·ovicled us ~•itl1 JJroblems. Its ef­
fect on the rooting of Agr1this n11.~t1·nlis, has been very pro11011ncecl. 
,,Vider 11se of 1111trient foliar sprays will ob,,io11sly overco1ne this prob­
lem. 

With the exreJJtion of ''dan1ping-off," ,vhich has been a minor con­
cern, the absence of pest and disease proble1ns has betn gratifying. pro­
no11nced. 

Despite ass111·ances th,1t our high light intensity would not affect 
1naterial, I pe1·sisted in keeping he,1vy shading on the lights. vVe re­
n1ovecl this shading in October last, anticipating the nor1nal cl1·op in 
light i11tensity in the Fall. Since tl1en !1owever, the light intensity has 
been ;1s l1igh ,is at _any otl1e1· time of tl1e year ,vitho11t having any ill af-
1·ects 011 jJlant 1n;1teri,1l ;1t all. Hence, a co,nJ)lete reve1·sal of 111y OJJinion 
on tl1is 111atter. 

vVe obvio11sly ,have ;1n enor1no11s a111ount 1nore of expe1·in1ental 
wo1·k. to ,1ccomplisl1 in tl1is fascinating t'ielcl of plant propagatio11. 

(Edito1·'s note: There follo,vecl a sho1·t sho,ving· of slide n1,1terial, 
1·elevant to the clisc11ssio11.) 
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J\'IODER1\ l.'OR i\I!-\HLSTEDE: vVe certai11ly ,tpp1·eciate you1· 
g·iving us ,l ve1·y excellent talk, Don, of your conditions ,tnd metl1ods o[ 
J)ropagation i11 Ha1nilton, ]~errr1t1da. 

The 11ext pa1)er is enlitlecl, ''Eve1·g1·een Grafts Uncler Plastic Cov­
e1·s," ancl will l}e 1)1·esented l}y Ha11s Hess. He has c!1·iven ove1· vet')' 
t1·e,1cherot1s ro,tc!s Lo be witl1 tis for the ;1fte1·noon, and I hope for the 
1·est of the session. ·l\!Ir. H;1ns Hess, f!ess Nt1rsery, Wayne, New Jersey. 

l\!I r. Hess presented his IJ1·e1),tred paper. 

EVERGREEN GRAFTS UNDER PLASTIC 
C. ,,v. l\lI. HESS, .JR. 

, He.,., N 1t1·se1·y 
11Vr1yne, Nerv fe1·sey . 

Fo1· 111,111y ye,11·s tl1e1·e has bee11 little if a11y change i11 g1·afting 1)ro­
cec!t1res. Tl1e "''ell k.no,vn pony sash or 11,tlf sash have constituted the 
sta11clard enclc)sure for tl1e v\7,trdian Case. These sash are quite heavy, 
l1,1ve an ab_t111cl,111ce of sl1ar1) splinte1·s, ancl to air tl1e g·r,tftecl plants they 
111t1st either be l1t111g 01· re111ovecl to tl1e g·1·eenhouse !}ath. This proce­
cl111·e regt1ires ;1bot1t a 1ni11t1te J)e1· sash fo1· ren1oval ;111cl re1Jlacement. 
Tl1is short J)eriocl of ti1ne in itself doesn't 111ean 111t1ch t1ntil you 1nt1lti­
l)I)' it by tl1e 011e ht1nclrecl ,111d 1!1irty s,tsh in a four bencl1 /Jt·opagating 
l1f1L1se, one h1111cl1·ed feet long·. Approxi1nately fifteen hot11·s a week a1·e 
1·eqt1ired fo1· tl1e ;1verage seven weeks the gr,tfts are in the Wa1·dian Case. 
Yo11 will £incl th,1t your pocket is ligl1ter by 1nore than one h11ndred ,tnd 
fifty clollars on this lJasis. 

Re,1lizi11g tl1i~ overheacl ex1)ense, so111e g·rowers have expe1·ime11tecl 
,1,itl1 1nist lines to eli1ni11ate tl1e neecl for t1sing· sash. Dt1ring· the s11m-
111e1· this has 1J1·oved very st1ccessft1l in g·r;1fting .Japanese 1naples, clog­
,vc}ocls ancl otl1er clecid11ot1s 111aterial. Evergreen grafts for the n1ost part 
clo not like tl1is tyJJe of tre,1t111ent. l\1Iist for winter gr,tfting has not 
IJeen very successft1l. 

In tl1e past five or six yea1·s we have seen great advances in the use 
of plastic, st1cl1 as fo1· 1 in ing· greenho11ses to conse1·ve heat, building eco-
11omical greenhouses and even as a substitute for glass. The need for 
,t n11111ber of aclditional ~asl1 for a new propagating ho11se and the pro­
l1ibitive price, p1·ompted tis a fe,v years ;1go to try plastic as ,t substitute. 
Ligl1t, one lJy two inch frames, four f'eet wide ,vere constrt1cted. Fou1· 
111il plastic ,vas then stapled to this fra1ne. These sash, for labo1· and 
111aterial cost less than one dollar and fifty cents, 01· abo11t t,velve cents 
a square foot compared to seventy five cents. a sgua1·e foot for the con­
ve11tional pony sash. These sasl1 proved SllJJerio1· to t):ie JJony sash, since 
tl1ey were 1n11ch lighte1· and easier to handle. The grafts had far 111ore 
ligl1t, since these sash have a n,trro,v fr,1111e. There ,vas less n1oist111·e 
lc)ss than witl1• conventional g·lass sash. 

As n1ore ,111d 111ore 11ses 1·01· plastic we1·e found and aclvertised and 
f1·0111 hearing· Harvey Gray expl,tin his vapo1· proof case we clecided ,ve 
111ight save so111e 111ore ti111e ancl 1noney witl1 tl1ese plastic s,tsh. vVe c11t 
(1111· ,1i1·ing of tl1e g1·afts frf1111 a d,1ily ope1·ation to once a week ancl have 
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J\'IODER1\ l.'OR i\I!-\HLSTEDE: vVe certai11ly ,tpp1·eciate you1· 
g·iving us ,l ve1·y excellent talk, Don, of your conditions ,tnd metl1ods o[ 
J)ropagation i11 Ha1nilton, ]~errr1t1da. 

The 11ext pa1)er is enlitlecl, ''Eve1·g1·een Grafts Uncler Plastic Cov­
e1·s," ancl will l}e 1)1·esented l}y Ha11s Hess. He has c!1·iven ove1· vet')' 
t1·e,1cherot1s ro,tc!s Lo be witl1 tis for the ;1fte1·noon, and I hope for the 
1·est of the session. ·l\!Ir. H;1ns Hess, f!ess Nt1rsery, Wayne, New Jersey. 

l\!I r. Hess presented his IJ1·e1),tred paper. 

EVERGREEN GRAFTS UNDER PLASTIC 
C. ,,v. l\lI. HESS, .JR. 

, He.,., N 1t1·se1·y 
11Vr1yne, Nerv fe1·sey . 
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111il plastic ,vas then stapled to this fra1ne. These sash, for labo1· and 
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observecl no change in tli.e percentage of good plants. 'l"he deciduous 
n1aterial is not aired at all t111til time [or hardening off. We fine! no 
mold p1·oble111 if ,ve ,tpJ)ly a spray of Caplan before closing the c,tses. 
Fo1· the Olztsicle g·1·afting in early spring, ,1,e Lise a plastic co,1e1· ovez· tl1e 
g1·afts ancl s,tsh on to1) witl1 3 t,1•el,•e inch air space between. The l)las­
tic is left intact t1ntil the ti111e co1nes for hardening tl1e g1·afts. 

This 1),tst ye,tr we h,1ve begun to t1se, on a limited sc,1le, a different 
111ethocl, in 0L1r plastic cover, grafting procedure. Tl1e gratts are placecl 
L1p1·ight in tl1e lJencl1, the tinion plungecl and the enti1e bench coverecl 
,vith a pl,tslic sl1eet. Tl1is is 1·e1noved e,tch nig·ht at Sltndown ancl left 
off until tl1e lollo,vi11g· 1norni11g. On clot1dy days tl1e !)lastic is left otf 
all day. Tl1is 1)1·ocedL1re l1as given g·oocl 1·esults and the grafts come into 
g·rowth n,ttL1r,1!ly 111aking· the111 1n11ch strong·er for fielcl planting·. Tl1e 
understock fo1· tl1is proceclt11·e must be spring potted for s,1tisfactory 1·e­
sL1lts. 

Tl1ese ,11·e tl1e uses of !)lastic wl1icl1 ,ve· h,1ve ,tcloptecl to save ti111e 
and labo1· i11 0111· p1·01)ag·,1tion 1)rogra111. I since1·ely l1ope tl1at this in­
form,1tion 111ay lJe 01· 11se to the 111e111l)e1·s of tl1e Pl,111t 1>1·01)agato1·'s So-
cietY. ' 

1\1JODERATOR J\,fAHLSTEDE: We now have a1111)le ti1ne £01· any 
q11estions fro1n tl1e floo1·, rel;itive to tl1e 11se of !)lastic f1·a111es or s,1sh 
covers on grafting cases 01· g1·afting !)eel,. 

l\1JR. GERALD VERK;\DE: "\i\Tl1at type of unclerstock do yoLI Lise 
on your juni1)ers? 

l\1JR. HANS HESS: vVe offer tl1e custo1ner a cl1oice of eithe1· .T. 
cl1ine11sis !1ctzi or ]11nipe1·11.s vi1·gi11iana 11nclerstock. 

We g1·ow our T. vi1·giniana 11nde1·stocks. "\1Ve take a one-yea1· seed­
ling ancl tr,111s1)lant it in 1\1)1·il ;ind it develops a ve1·y fine unde1·stock 
by fall. vVe l1ave founcl that if these ,ire then ca,·riecl ove1· ancl sp1·i11g 
potted, tl1,1t it is extre111cly cliffic11lt to control the bligl1t bec,1use of tl1e 
closeness of !)l,111 ts in !)Of s. 

1\1JR. HOOGI~NDOORN: 
s11m1ne1· g·1·afting of 111a1Jles ;i11d 
Is th,1t in a greenho11se lJe11cl1? 

I h;i,,e11't ,,1sked yo11, H,111s, 
dog,1•oocls is ,,cry s11cces5f11! 

did yo11 s,1y 
11nde1· 111ist? 

1\1JR. HAN HESS: Yes, tl1;it ,1•0L1lcl be i11 a g·1·ee11hot1se be11cl1. 
PIZESIDENT TEJ\,f PLE,TON: H;ins, you saicl jL1ni1)er grafts 111,iclc 

in the winter 11ncle1· 111ist ,1•ere 11ot sL1ccessf11l. "\1V<>11lcl yo11 describe, 
IJlease, in fai1· cletail the conclitio11s t1ncler which tl1ose g1·,tfts ,vere c,11·-
1·ied? 111 c,1ses ,,,11e1·e tl1ey failed, wl1y clo yo11 think tl1ey failecl? 

1\1fR. H;\NS f-IESS: ,ve l1ave t1secl both peat ancl s;incl in wl1icl1 to 
1)lt1nge tl1c 11nion. l11 eitl1e1· case, ,vitl1 jt1nipe1·s, 11sing· 1nist, it sec111s 
that the ,1111oltnt of w;1te1· necessary to keep tl1e scio11 i11 g·ooci co11clitio11 
is cletri1ne11t,1l to tl1e he,1li11g of the 11nion. • 

PRESIDENT TEJ\,f PLETON: Ho,v 1n11ch lig·l1t clicl yo11 h,1ve 011 
tl1c g1·afts ,1fte1· tl1ey ,ve1·e 111;icle a11cl ,1,J1ile tl1ey ,1•e1·e 1111cle1· 111ist? ,,v11,1t 
,1,as the I ig·l1 t i 11 tensity? 

1\1fR. H;\NS HESS: 
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J\,J}l. VEllKADE: Yc>tt t,t!ked ,tl)o11t ])rOJ)ag·ating clogwoocl ,tncl 111,1-
J)!es in the s111111ne1. How clo yo11 ,,,inter these? 

t\'IR. HANS l-IESS: Tl1ey !1ave to l)e i11 a te1111)e1·,1t111·e cont1·ollecl, 
f1·ost free e11,•ir1)11111e11t. 

l\1IR. l~DvV.t\.I<..D DA VIS: ,,ve clo Il(>l graft a ve1·y l,11·ge Jllll1]be,· of 
j11nipers. I tho11ght ,ho,veve1·, that this 111ight contribute ,t little so111e­
thing to tl1is discussion. So1ne three ye,11·s ago ,ve clecicled that we 
co11lcl 11se tl1e j)olyeth)'le11e covc1· on tl1c g1-,1fts. \,Ve 11s~ abot1t 5_(l _pe1· 
cent shadi11g· 011 the g1·ee11ho11se ,1nrl ,ve1·e ve1·y ca1-e£11l ,v1tl1 tl1e 1n1st1ng, 
11sing a h11111iclistat to co11t1-ol the n1oist111·e. "\,Ve have l1acl g·ood sttc.ces., 
,vi tl1 tl1is tecl1n iq 11e. 

!\,JR. HENilY C. KlllSCHNETZ (F,tirvie,v, Pe1111sylv,111ia): t\'f1·. 
Hess, l1ave ycJtt f<)1111d tl1,1t the peat 1noss ;incl your jt111iJ)e1·s a1·e not co111-
jJatible? l)oes the acicl JJe,tt l1ave a 1·e,1ctic)11 011 the g·r<)\1'tl1 o[ tl1e 1111-
cle1·5tock 01· tl1e 11nion? 

]\,JR. H;\NS HESS: 111 tl1e co11ve11tio11;1J g1·:1fti11g· c:1se ,,,e ,v,111t tl1e 
t111ion 1111cle1· J)e,,t clu1·ing tl1e J)eriocl ,,,J1e11 tl1e graft is g1·0,,,i11g togetl1e1·. 
This has J)1·ovecl ,,e1·y s,tt is factory and we l1;ive had 110 clil ficul ty ,vl1,1tso­
ever. I 111igl1t ,,!so s,ty, tl1,1t 11sing s;111cl ,ts ,t JJl11nging 111ecli11111 has ,tis<) 
,vo1·kecl 011 t very sa tisf;ictorily wi tl1011 t ,t 11y cletri111en t,tl effects at all. 

ivfR. v\7ELI~S: H,111s, l1ave yo11 t1·iecl tl1ese 1nethocls yo11 have jttst 
c\esc1·ibed i11 the g1·afti11g of tl1e fastigiate Scotch JJi11e, JJi1111s S)'l,,est1·i.5 

f . . ? 
a.5tzg1att1.' 

ivfR. H;\NS HESS: I l1ave not t1·iecl tl1en1. I l1;1ve so111eo11e wl10 
is genero11sly going to se11cl 1ne some scio11s tl1is winte1·. 

J\,fR. lvfAR'TIN VAN HOF: Do yoit jt1st clraJJe tl1e J)i,tstic co,,c1 
ove1· the g1·afts and take it off at night? 

i\1IR. Hf\NS HESS: Yes, l\1farti11. It is d1·a1)ecl o,•e1· a11cl l1a11gs 
o,,e1· tl1e sicle of the l1e11cl1. It is not n,tilecl absol11tely tigl1t. Tl1erc 
woulcl be s01ne ,,ery s111,111 loss of ai1· 011t o-f the case itself. 

ivfODERArfOR l\1f-1\Hl~S-TEDE: .t\.11y f11rther q11estio11s? All 
1·ight, if not, we have a little ti1ne l1ere ;111cl I am goi11g t<) ,tsk Presicle11t 
Harvey -re,nJ)leton to <:ome for,,,arcl ancl n1,1ke ;111y ,1111101111ce1nents tl1,1t 
n1ight be perti11e11t at tl1is ti1ne. H,11·,,e)'! · 

PRESlDENT TEl\,fP[.ETON: I l1;1,,e jt1st a fe"' a111101111ce111e11ts. 
Tl1e 111e1nbc_1·s of the Re~ol11tio11s Co111111ittee ,11·e _J i111 Sc;11·f( ancl P,111! 
Wilms. 

Tl1e 1ne111bers of tl1e 1\t1clit Committee are: ,,v,1r1·e11 Richarcls a11cl 
R,tlph Fisher. 

The 111e111be1·s of tl1e Nomi11ating Co,n1111ittee are: Cl1,1i1·ma11 H11gl1 
Stea,,enson, Lo11is Va11cle1·brook ancl I". C. Cl1ai:lwick. 

l\•fODERATOR 1\1[.t\.HLSTEDE: 1\ltl1011gh \ve ,11·e 1·11n11i11g a little 
;1l1ead of ti111e, I think it \\'011lcl be i11 01·cle1· to call 011 J\,J1·. D,1vid Leacl1, 
J~1·ooksville, PennsyJ,,;1ni;1, wl10 ,viii cliscuss the gene1·,1l tOJJic of ''011t­
sicle Green G1·;1J'ting (Jf lll1ocloclencl1·011s U11de1· J)olyetl1yle11e." l)ave 
Le,1cl1. 

' l\·I1-. Le,1cl1 })1·ese11tecl l1is clisc11ssio11 of ;i p1·ocecl111·e 1·01· g1·een g1·aft-
i11g rhoclocle11cl1·011s ,vl1icl1 ,,,,1s ill11st1·:1tecl ;1t ,,,,1·iot1s j)<)i11ts IJ)' colo1·ecl 
~1 icles. 
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OUTSIDE GREEN GRAFTING OF RHODODENDRONS 
UNDER POLYETHYLENE 

DAVID G. LEACH 

B1 rJ0!1s11ille, Pe11n.,)'l,1r11iir1 

l ;1111 gtli11g tc> l,tlk tl1is :1fte'rnoon ve1·y briefly :1l)o11t still :111otl1e1· 
111etl1od of· 1)ro1):1g;1 ting rhododendro11s. 

Green g·rafl ing 11f rhoclodendron is ,t kind of a special si t11ation, 
l)eca11se I tl1i11k :1l1nost anyone ,1grees tocl,1y that a rhc>docle11clron is bet­
ter off 011 its o,,,n 1·oots. Tl1ere are a few 5it11ations, l10\\'eve1-, where it 
is just abo11t 11ecessa1-y to g·1-aft. The1-e a1·e ,t fe,v 1·hotl<>cle11tl1-ons th,1t 
:ire not vig<>1·011s eno11gh c>11 their o,v11 roots and tl1e1-e a1-e a few, tl1,1 t 
will not 1-o<>t fron1 c11ttings. Nfrs. C. S. S,1rg·ent, fo•r ex:11111)le, \.vhich is 
j11st about 1111ivcrsally recognii'ecl to be :1l)o11t the fi11est often is clesc1·il>­
c<I l)y the n11rsc1·y111en :1s l)ei11g i111possil)le to 1-oot. 

Rhoclocle11cl1·011s l1:1vP t1·;1cli1io11;1lly !)ee11 grafted i11 tl1e wi11te1· i11 
tl1e g1·ee11l1011se. A fe,v ye:11·s :1go I re,1cl :1l)ot1t topwc>1·ki11g olcl r>lants 
l)y g·rafting. I then aclaf)tecl tl1is tecl1niq11e to the J)1-opag,1tio11 of ne\\' 
])l,111ts by gree11 g·rafting·, since it see111ecl to 1ne tc> l)c f:1r s11perio1· to 
cl<>rn1an t wi 11 te1· g·1·;1 f ti 11g· tecl1n iq 11e. 

The 1111cle1-stock can l)e ,1!111ost any ki11cl of ,1 t,v<) 01- tl1ree-year seecl­
li11g 1-J1oclotle11t!1·0n. Tl1e 1111cle1·stock can l)e J)Ottecl, ,1ltl1011gh the1·e is a 
,,,icle v:11-ietY of ,v,1ys ir1 ,,,J1icl1 tl1is c:1n l)e clo11e. 'I'l1e 1111cle1 stock c,111 
:1lso be cl11g fo1- 111aking· tl1e g1-,1ft and tl1e11 1·e1)la11tecl i11 ,1 g1·011ncl !)eel. 
"!"he grafts c:111 be 1nacle on seecllings whicl1 are growing in fl,1ts. If yo11 
cir> this, yo11 grc>w 1s·seetlli11g~ to a flat fo1· tl1e specific 1)111·1)ose of g·r,1ft­
i11g. Yo11 c:1n eve11 grow yo11r 5eeclling i11 a grotind l>ecl witl1011t eve1· 
<ligg·ing it. Tl1e saving· in l,tl>or and cor1venience is ,·e1·y great, since tl1e 
g·r,tfts are 111:1cle wl1e11 veg·et,1tive activity is ,it the year's l1ig·l1. Yott c:111 
clo 111,1ny tl1ings ,vith tl1is at ;1 time ,,,J1e11 it is im1)1-;1ctical to do tl1e 
clo1·1nant se,1s011 g·1·afting. I 111ight say to yo11 fellows that c!on't g1·0,,, 
rl1odoclentlro11s tl1at I l1,1ve tried this s,1111e 111ethoti witl1 one 01· two 
c>tl1e1- J>lants :incl it cloes ,•e1·y ,,,ell. · 

In 111aki11g the' graft tl1e tOJ> of tl1e 11nclerstock is fi1·st lopped off. 
After 111aking· tl1ese gr,1fts cl111·ing the s11111me1· at ,,,eekly i11te1·vals f1·0111 
111icl-Ju11e to ea1·ly Septe111l)e1· I find the best period is f1-0111 J11ne 20 to 
J11ly 10. The scions sho11lcl l>e at least l1alf ripe and the leaves sl1011ld 
l>e fully develoJ>ecl and fi1·111 ;1fter the fi1·st fl11sh of g·rowth. It is desi1·­
;1l)le but not 11ecessary for tl1e 11nderstock lo be a little !)it less matt1re. 
I have had l)erfect 1·es11lts ,vith tl1e t1ncle1·stock ancl the scion at the 
sa111e degree of n1aturity. It is apparent Rl1ododend1·011 11inxim1tni is 
ideal ·for this J)t11·1)ose her:111se it starts a little later than 1nost othe1- SJ)e­
cies. The 11e,v gi-o,,,th of tl1e stock is loJ)J)ecl off jt1st above the i<>,vest 
le,1f leaving ;1 st11b. 

The next step is to SJ)iit tl1e unclerstock rigl1t clow11 tl1e center o[ 
tl1e ste111. '[ stt))))Ose so111e of yo11 old ti111e1·s of graf'ti11g ,vill get ;1 kick 
011t of 111y 11si11g· :1 razor bl,icle. I only n1ake ,1bo11t 50 g1·afts ;1 yea1·, a11cl 
I c,1n alw,1ys fi11c! a razor !)!acle ,1ro11ncl. 

The scio11 ,vl1e11 1·eady for 11se ,viii l1,1ve th1·ee Je,1ves. It is weclg·e­
sl1,11>ecl at tl1e l>,tse fo1· i11se1·tion in tl1e split 1111de1·stock. 
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No,v if tl1e scio11 is sligl1tl)' l,11·ge1· tl1;111 tl1e t111(le1·stock tl1e1·e a1·e 
inevital)IY fot1r J)oint~ of t111ion IJet,veen tl1e c,1111\)i11111 (>f the tinclerstock 
and scic>n. In 111y OJ)inion it is better to l1,1ve the scion a littl,e large,· 
than the stc>ck 1·,1ther th,111 to ha,,e it JJe1·fectly 111atchecl. Of c<iurse, 
l1,1ving botl1 t1nits the s;1111e size is ;1\so a g·oocl sit11atio11. It is esJJecial­
ly i1111Jo1·tant to ~et tl1e scion li1·111ly i11 the t111de1·stock ,1t tl1e b<)tt<)111 of 
tl1e SJJ!it, bec,111se this is "''here tl1e l1ealing IJcgins. 

The reaso11 I lea,,e ,1 short stt1lJ above tl1e le,1f on the t111cle1·stock 
is IJecat1se it JJ1·ovides a JJoint of ,111chor for IJi11ding tlJJ tl1e SJJ!it ,vith a 
rt1bbc1· grafting strip. Th,tt little stt1b alJove the lowe1· leaf is 111ore fo1· 
convenience tha11 for a11ything else. 

The next steJJ is to take s0111c c\amJJ spl1agnu111 111oss ancl ,v1·,1p it 
arot1nd the JJOint of t111ion. All of tl1e free moistt11·e sl1ot1ld be sqt1eezecl 
011t of the 111oss before it is cove1·ed ,vith ,1 JJo!yetl1yle11e JJl,tstic b,1g 
wl1ich is tiecl at the botto111 ,vith ;1 ''Twist-£111'' 01· 1·t1bbe1· gr,1fting btriJJ. 
Tl1ese !Jags arc very cl1ea1J ancl h,1ve the ,1dcled aclva11tage of visil>ility. 
Each graft is in its o,vn little 111iniature g1·ee11l1011se. Tl1e da111JJ SJJhag­
nu1n 111oss JJ1·ovicles tl1e 111oist111·e ;incl the JJolyetl1yle11e bag· ;1cts ,ts a va­
JJOr IJarrier wl1ilc~ per111itti11g the i11tercha11ge of- oxygen ;111cl c,11·IJ011 cli­
oxicle. Furtl1cr, the spl1,1gnt1111 1ntJss is fa111011s for its antibiotic 1J1-c>pe1·­
ties ;111cl tl1erefore p1·eve11ts decay fungi fro111 111ultiJJlyi11g at tl1e g;1·aft 
unio11. Fro111 tl1is poi11t on, the s11n 111ust 11ot di1ectly strike tl1e g·ralt~ 
i11 the closed !)ags, bec,1use if it does, the rest1lt is fatal. It is the1·eforc 
necessary to sh,1cle the gr,1fts. 

Tl1ese g1·,1fts heal ver)' 911ickly. Afte1· several ,,,eeks, lay ;1sicle tl1c 
shacli11g, ancl OJJen the lJ,tg·s at tl1e IJotto1n, ;1t least e11ough to give the111 
so111e ventilatio11 ancl ai1· circ11latio11. A ,veek 01· te11 cl,tys late1· 1·e111ove 
the pl,1stic lJ,tgs ancl 1·e1JI,1ce the sl1ading b11t leave tl1e sphag·11t1111 tiecl 
a1·ou11cl the 11nion. In ,1 week or te11 cl,1ys 1·e1nove tl1e spl1,1gn11111. A 
,,,eek after tl~;1t redt1ce tl1e shacli11g ,111d st,1rt to accli111,1te the JJla11ts to 
no1·111,1l exJJos11re. 

111 1ny OJJinio11 the ,1clvant,1ges of s11111111c1· grec11 g1·afti11g ove1· clo1·-
111,1nt season g1·,1fting a1·e these: 

(I) A gre,it cleal less skill is reqt1irecl. Tl1e fitting· of the c,1111IJiu111 
laye1·s bet,veen tl1e scion and 1111cle1·stock is not 11e;11·ly so c1·itical ,vhen 
th~ tissues are inactive, ,,igo1·011s g·1·o"''th and the ,vo11nds l1eal 11101·e 
qt11ckly. 

(2) Son1e rhodocle11dro11s wl1icl1 can't !Jc p1·01J,1gatecl !Jy clc>1·111a11t 
,vinte1· grafting·, st1cceecl very ,veil as g·ree11 g1·;1fts. c 

(3) Expensive greenl1ot1se facilities :111d tl1e cost c)f l1e,1ti11g tl1e1n i11 
,vinte1· are eli111i11atecl. 

(4) The1·e is a g·1·c,1t saving· in labor by elin1i11ating tl1e e11dless 
sy1·inging ancl ventilatio11 ,vhicl1 ;11·e costly featt1res of winter g·reenhot1se 
gral'ting. 

(5) Tl1e1·e is al1nost 110 dise,1se JJ1·oble111. The oldti111ers kno,,, that 
wl1ole c1·ops ;11·e so1neti111es lost in tl1e greenhot1se bec,111se of Pl1yt<JpthrJ1·<1 
sp., especially wl1en Rl1odrJdend1·011 ponticitn1. is tisecl ,is the t111cle1·stock. 

(6) The JJercentage of st1ccessf11l g1·afts is so ne,11·Iy pe1·fect it is 
n1,1r1·ecl 011ly IJY 1nechanic,1l e1·1·01·s in ,1ligning· scio11s ,111d 1111cle1·stocks 

, ,,,J1icl1 a1·e JJOC>1·ly 111atchecl in size. 
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(7) Tl1e cleft g·1·0,vtl1 is faste1· ,111cl e,1sie1· to 111,1ke a11d st1bscqt1ent 
g·rowtl1 of st1111111e1· gree11 gr,1fts ot1tstri1)s tl1at of winter g·rafts. 

If you ,,,,int to 111,1ke grafts lower on unclerstocks, yo11 ca11 clo that 
l)y c11tting b,1ck tl1e seecllings the ye,11· previot1s to witl1in ½ incl1 of the 
g1·01111<l. Tl1e 11ext SJ)1·ing· 1·11b ot1t ,111 bt1t tl1e strongest sprot1t ,111cl 1nake 
y<>ttr graft on tl1is. J~,,e11 using· tl1c two-ye,11· seedli11g· the gralt is only 
tw<> inches ;1l)ove grot1ncl lc,,el. I feel myself tl1at is a pe1·fcctly satis­
f,1ctory situ,1'tio11. 

I have t1secl this 111etl1ocl £01· !1ollies ,incl T st1spect that it coulcl be 
tisecl tor J)artict1l,1r clo11es of 1n,111y otl1er J)l,111ts that ,11·e diffict1lt 01· in1-
possil)le to root. . 

N11w as ,t 111;1tter of ,1c,1clen1ic inte1·est, grce11 graft, can also l)e t1secl 
011 111,1 tt1re 1·hocloclen<l1·c>11s. Tl1e 0111 y 1·eq t1 i 1·e111ent is tl1at tl1e 111,1 tt11·c 
t111clerstock l)lant l)e i11 ,t sl1acled J)Osition, 01· yot1 111t1st e1·ect a sl1,1cle ove1· 
it. In this c,1se, i11 111aki11g· tl1e gr;1ft on a 111,1tt1re pl,tnt, you 1·e111ove all 
l>ttt the stro11gest twig J)t·oclt1cecl in the fi1·st flt1sh of SJ)ring g·rowth ancl 
111,tkc the g·r,1ft 011 tl1is 1·e111ai11i11g sl1oot, cx,1ctly as yot1 ,111>t1lcl on tl1c 
two-ye,11· seeclli11g. 

He1·e is ,t 111,1tt1re 1)l,111t with six cliffe1·e11t clones g·raftecl onto it. I 
st1J)l)1>se the1·e 111,1y l>c ,0111e n1;1rkct i·or these 111ulti-g·1·altecl speci111ens, 
b11t tc> 111e tl1e res11lt is 011ly biz,11·rc. The 1·c,1son I· cl<> it is beca11se l ,1111 
a l)t·eecler ,111cl l)y grafti11g· tl1e secclli11g· onto ;1 111att1re stock, tl1ey set bt1cls 
tl1e ye,11· follo,vi11g gr,,fts, tl1e1·e,by Sf)eeding ttf) tl1e hyl)ridizi11g· work. 

Green g1·,1fting is cl1e,11), easy, ;111d co11sistently st1ccesslul for special 
sit11,1tions. I c<>111111e11cl it to yo111· <:onsicle1·;1tic111 for yot1r own 1)11rposes. 
Tl1,111k yo11. 

lvIODERATOll ~-fAHLSTEl)E: I ;1111 s111·e tl1e1·e ,viii be ;1 11u1n­
l)e1· of q11estic111s 011 tl1is 1),1per. 

PllESIDENT ·rf.?IIPLETON: l)a,,e, l1;1ve yo11 eve1· t1·iecl i11steacl 
of wr,11)ping· tl1e t1nio11 ,vith SJ)l1,1g1111111 111oss, t,1pii:1g it 01· waxi11g it? 

~,f]l. LE1\CH: Yes, I l1ave triecl tl1at !)tit tl1e sphagnu111 111oss is 
111t1cl1 bette1·. Yot1 1·e,1lly neecl so111e 1noistt1re, Harvey, inside the e11clos­
ed 1)o!yethyle11c !),tg, a11cl tl1e s1Jl1,1g11t1111 111oss f)rovicles tl1,1t 111oistt11·e and 
s;1tt1r,1ted at1110s1)!1ere insicle tl1e !);1g. 1\sicle (1·01n tl1at, I su1>1>ose yot1 
cot1lcl SJ)rinkle wate1· insicle, bec,1t1se the l)ag ,vot1lcl l)c closecl. This 
5ee111s to wo1·k l)etter tl1,111 ,vaxi11g·. 1 ha,,e t1·ied sp1·aying with vVilt Prt1f 
l)ttt tl1is see111s to be tl1e !)est of tl1c 111etl1ocls I ha,,e t1·iecl. 

PllESll)ENT TE?l'f PLETON: The 1·e,1son I ,,,,1s interested, goes 
l)ack to the st1bject of g·1·,1fting tintlcr 1nist. A1)parently with s1>l1agnum 
111oss tl1e t1nion is coatecl co11tint1ot1sly v1rith a fil111 of ,vater. Wot1ld 
yot1 .,1sst1111e tl1ey a1·e? Is tl1e 1noss tl1at ,vet? 

~,JR. LEACH: No, it isn't tl1at ,,,et. You w1·ing ot1t all the free 
wate1· so there isn't a fil111 of ,vater ,trouncl tl1e jt111cti<1r1 of tl1e t111de1·­
stock ~111cl scio11 ,tt all. 

PRESIDENT TE~,r PLETON: Th,111k yot!. 
~ 1IODEllA1"0R ~-f;\HLSTEl)E: 1\11y othe1· q11estio11s 01· co111-

lllClll~? 
• 



• 

l\•IR. LO\i\lENFELS: v\Tl1y sl1ot1lcl yott g1·aft holly? r h,tve11't 11,tci 
any t1·ouble v.•itl1 tl1e orclinary 111etl1ocl of 1)ro1)ag,1tic>11. 

l\•IR. LEACH: _Jt1st ,1s a 111,1tte1· of ct11·iositY. 
l\1IR. HANS HESS: Da,•e, yott s:1y tl1,1t tl1e t111io11 c>f tl1is g1·,tft ,v,1s 

app1·oximately t,vo i11cl1es i11 tl1e g1·ot111cl. vVl1e11 this is })i,111tecl, tl1at 
t1nio11 1·e1nains above the g·rot111cl :tt tl1:tt 1)oi11t. Yott clo11't }Jl,111t tl1,1t 
with the ttn ion belo,v the st11·face clo yott? 

i\·IR. LEACH: No, yot1 clo 11ot. 
i\•[R. HANS HESS: ,-vhat l1,1s bee11 yo111· cx1>e1·ic11cc :1s f,11· :1s ,11ck-

ers f1·on1 tl1c 1111clerstock' 
i\•IR. LEi\CH: I l1ave l1:1cl 11<> t1·ot1ble ,vitl1 tl1c111 lJttt l c,111·t ex­

JJ!ain why I h,1ve11't IJec:1t1se ,vitl1 tl1e t111cle1·stock tl1,1t I 11se yo11 ½1ill al­
,,,,1ys l1ave so1ne. I al111ost al,1•,1ys tt.5e J{l1oclode11cl1!J11 111.(1.'l:i111.11111. vVl1etl1-
e1· tl1at accot111ts fo1· it, 1 clo11't kno,v. 

l\1IODERATOR i\•IAHLSTEDI~: 1\11y ft11·tl1e1· co111111e11ts <>1· tJtte,-
tio11s? 

i\•JR. _Jli\•I \•VELI~S: D,1,1e, l10,v long clo tl1cse g1·,1lts t,1kc to 1111itc 
ancl ,vhen do )'Oll 1·e1nove the IJ,tg? 

l\1IR. LEACH: I t1st1,1lly ve11tilate the b,1gs i11 so111etl1i11g less tl1,tn 
tl11·ee ,veeks ,vhe11 tl1erc is ,1 goocl c,1ll11s io1·111ecl. 

l\•IR. WELLS: Ho,v qt1ickly c,111 yott 111,ike tl1esc g1·,1t·t,? 

l\1IR. LE1\CH: l cl9 tl1e111 ve1·~, c111ickly bec,1use I tl1i11k tl1c cleft 
grat·t is the qtiickest :incl easiest of ,1I I gr,1fts to 111;1ke. 

wIR. \•VELLS: Have yott t1·iecl ;111y otl1e1· t111de1·stock tl1,111 J{. ivlc1xi-

f/1 llln? • 

• 

i\•IR. LEACH: Yes, I have t1·ied ,1 v,11·iety of t111cle1·st<)cks, bttl J{. 
111axi11iit111 is the best. It is a little softer ,ts ,t seedli11g·. 1 h,1ve triecl 
all sorts· cf n1iscell,tneo11s rhodocle11dron li11es ,ind tl1ey :111 ,vo1·k li11e. 

i\•IODER.i\ TOll l\·I.t\.l-ILSTEI)E: 1\1-e tl1e1·e ,111y qt1estio11s yot1 
111igl1t have to ask? If not tl1e11, we sta11cl ,1djo11r11ecl t111til 8:()0 o'clock 
this evening·. 

Tl1e session 1·ecessed ,Lt 1:05 o'clock. 

' 

• 

• 
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011ly ancl l believe all of )'Ot1 nov-' l1,1,,e this sl1eet llJJ011 whicl1 aJJpe,11·s 
n1y talk. Jn 01·cler to s;1ve ti1ne, I will 11ot g·o i11tcJ ve1·y 111t1cl1 cletail. 

Prol'esso1· O'Rotirke JJ1·cse11ted l1is }Japer on the ''Est,tblishn1e11t a11cl 
J\,f ,ti11te11;111ce of Stock Blocks." 

ESTABLISHMENT AND MAINTENANCE OF STOCK BLOCKS 
F. L. S. O'Rou1{KE 

Depr11· t, 1·1 e11 t rJ f H 1J 1· ti cit! t11:1·e 
i\1icl1igr11i S!rtle Unive1~·ity 

' 

Er1~·t Lr11isi·ng, 111icl1ig·r1·1i . 

It l1,1s bce11 sl10,v11 tl1at stock blocks est,tblisl1ecl lc>1· ,1 1·e,1cly Stl]J]Jly 
<JI' ]Jl"OJJ,tg,ttive 111,1teri,tl 111t1st IJe ,veil fe1·tilized, S]JJ·,tyecl fc>1· ]Jests, given 
,,,eccl co11t1·cJI, ;111cl i1·1·ig,1tio11 ,,,J1e11 11ecess,t1·y. Otl1er [,1cto1·s t<J co11sicle1· 
,11·e site sclectio11, eco11c>111y of s1Jace, pruning, ,111cl vii·us-free ce1·tific,1-

• t1on. · 
Tl1e site 1·01· stock tJlants g1·0,1·n fo1· soft,vood c11tti11g· 111,1te1·i,1I 

sl1011ld be conve11ient to tl1e g·1·eenho11se so that collections 111ay be 111,1cle 
f1·eq11e11tly when tl1e wood is i11 j11st the 1-ight co11clition. On tl1e otl1e1· 
l1,111cl, JJl,111ts g·1·0,,•11 as ,t sou1·ce of seed,.scic>n,,,ood, 01· h;11·c!,,,oocl c11ttings, 
111,1y IJe g1-ow11 ,,,herever SJJ,tce is ,t\',tilalJle. Neitl1e1· the best no1· tl1e 
,,,orst la11cl shc>t1lcl be 11secl fo1· this JJt11-1Jose. Slo1Jing· ];111d sl1011ld be 
plantecl <lD co11tot11· i11 confo1·111ity to g·oocl soil co11se1·v;1tio11 JJ1-actices. 
}"e1·tility ,incl ,1,•,1ilable ,vate1· ;11·e al,1•,1Ys )J1·i111e req11isites fo1· tl1e )J1·odt1c-
tio11 of ]Jrop:1g,1tive 111aterial. . 

N 111·se1·ies ;111cl a1·boret11111s ol'te11 feel co111pellecl to kec1J )J1·c>)J,1gati11g 
111,1terial of a la1·g·e 11t1111IJe1· or clillc1·e11t clo11es, e,,e11 tl1ot1gl1 tl1e clen1a11cl 
n1,1y be IJoth S]JOr,tdic ;111cl S)J,1rse. SJJ,tce 111t1st necessarily be co11servecl. 
One )Jl,111t of eacl1 clo11e is ofte11 s11fficie11t. These 111ay be JJl,111tecl close­
ly togetl1er i11 1·0,,,s ;111cl kept witl1i11 IJ01111cls by cl9se a11cl f1·eqt1e11t JJ1-1111-
i11g. Pe1·111ancnt J,1bels ,11·e in11Jort,1nt, bt1t the loc,1tio11 c>f eacl1 pla11t. 
sl1ot1lcl also IJe IJiotted 011 a 111,t}J to insu,·e iclentity if the l,1bel IJeco1nes 
lost 01· illeg·ible. 

In Englancl s0111e stock IJ]ocks o[ apJJle v,11·ieties C<lllsi,t c>f si11g·le 
IJl,111ts of eacl1 variet)' JJla11tecl tl11·ee feet ,1JJ,11·t i11 ro,1's that a1·e six feet 
,t1Ja1·t. 'rl1e size of tl1e scio11 variety tree is co11trolled IJy g1·;1fti11g 011 ,1 
l\·J alli11g IX 1·ootstocl,. They ,ire ,1ls<J p1·11necl he,1vily !Jotl1 i11 s111n111er 
,111cl ,vinte1- wl1icl1 not 011ly li111its tl1e size b11t ,tlso sti11111l,1tes tl1e )Jro­
cl11cti_o11 of ,,eget,ttive sl1oots for b11cl,vood JJ111·poses. Tl1is systc111 is 11ot 
<J11ly eco110111ic,1! witl1 space, btit ,tlso g·11;11·ds ,1gainst 111 ixtt11·es wl1e11 
scionv-•oocl is collectecl ,1s 011ly 011e v,11·iety is on 011e tree. ,,v11en t,vo 01· 
11101·e scio11s ,11·e g·1·,1ftecl i11 tl1e li111bs o( a l,11·ge t1·ee, icle11til)' is often lost 
;111cl the ,v1·ong· ,,,11·iety t>f IJt1cl,voocl 111,1y be collectecl. 

Seve1·e p1·t111i11g· 11ot 011ly kee}JS the JJl,111t i11 ;1 veget,ttive ~t,1te, IJ11t 
,1lso i11clt1ces SJJ1·011ti11g !1·0111 11e,11· tl1e base of tl1e t1·ee. C11tti11gs a11cl 
scion fro1n these shoots usually root or unite to ;1 greater degree than 
f1·01n woocl take11 fro111 the ll}Jper IJ1·anches. This ph}'siological concli­
tio11 of the tiss11es is g·enerally ter1ned ''j11venilit),'' as it 1·esponds sin1il,11·-

• 
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ly to tl1,1t o!· yot111g· seedling t1·ces. Tl1e j11ve11ile conclitio11 111ay IJe 111,1i11-
t,1inecl for 1na11y yea1·s l)y d1·;1stic a11cl t·1·eqt1e11t prt111ing·. 

It is highly clesir,tlJle evc,·ywhere, ancl in so111e st,1tes legally neces• 
s;1rY, to 111;1intai11 p1·01J,1g,1tive ,vood i11 a vi1·t1s-free conclition. 1\lthot1gl1 
vi,·uses ;ire s1J1·c,1cl in several ,,v,1ys, tl1e 111ost co111111on' 011es a1·e by i11scct 
vectqrs (>r throt1g·h pro1Jag,1tive 1netl1ocls. Thus isolatecl plantings, [re• 
q t1cn t SJJraying, ;111d evc11 sc1·ee11ed l1ot1ses ;11·e so111eti1nes tised to 1Jrotect 
tl1e stock JJlants. · 

Prop,tgators sl1ot1ltl c<J11st1lt witl1 pl,111t p,ttll<>logists bel<>t·e tl1cy 
lJt·ing· pl,111 t m,1 tcria I i 11 to thei 1· stock blocks fro111 ot1 tside sot1rces. i\tl ,tny 
v;11·ieties <Ji pl,111ts clo 11ot sho,v visilJlc sy111JJton1s, IJt1t. still c,1r1·y tl1e vi1·t1s• 
es late11t in tl1eir tisst1es. Fc>1·tt111,1tely, tl1e1·e ,ire so111e 1Jl,111ts, botl1 
'''(>c>dy ;incl l1erb;1ceot1s, ,vhicl1 are st1sceptible enot1gh to certai11 virt1ses 
tl1,tt tl1ey sl10\\' sy1nJJto111s ,,ery qt1ickly a[te1· ,t b11cl 01· scio11 fro111 a11 i11• 
fected plant is i11sertecl into tl1eir tissues. Tl1is 111ethocl, known as ''i11-
clexing," is 1·e,1s011,1bly 1·elialJle and sl1oulcl be usecl treqt1e11tly as ,t cl1eck 
011 the st,1t11s of tl1e JJl"OJJagati,,e 111;1te1·ial. Seeds and 1·ootstocks, ;1s ,veil 
;1s scionwood, ,nay car1·y ,,i1·11ses a11cl the s011rce of e,1ch shot1ld l>e c;11·e• 
!t1lly scrt1tinizecl lJefo1·e pt11·cl1,1se . 

• 

l\-IOI)ER1\TOll Hll,L: Th,1nk you ve1·y 11111ch, Steve. 1 l>elieve 
;1gain i11 tl1e inte1·est o!· cohesiveness of this progran1 it wot1ld be \\1ell if 
\\'e note ;1s we go along the JJOi11ts o,,er wl1icl1 ,ve ,,vish to 1·,1ise q11estio11s 
;incl bring tl1e111 all tlfJ ;1t the end of the p1·ogra111. 

Next I a111 g·oing· to c;ill on Lot1is V,1nderb1·ook, wl10 is g·oi11g· t<> 
t,tlk to tis abot1t l1is p,1rtic11la1· 111etl1od oi· 111a11,1g·i11g· stock blocks ;incl 
JJ,1rticularly abo11t his fe1·tility maintenance program. Louie, I wot1lcl 
like to st1 css e,1cl1 ti111e that YOtl give 11s tl1e ''wl1y'' yot1 have chose11 ;1 
1J,11·tict1l;11· 1netl1ocl. He1·e is ;1 111etl1ocl yot1 a1·e t1sing, obviot1sly, yot1 
l1;1ve devclopecl it. l)escribe tl1e 1netl1od ,incl tl1e11 tell tis as well as you 
ca11 why yot1 11,1,,e cl1ose11 tl1is 111ethod ove1· tl1e ol>viot1s ;1lte1·11ati,,e. 
Lot1is Va11de1·b1·ook ! 

~Ir. Vantlerbrook 1>rese11tetl l1is 1J,11)e1· on tl1e tecl111iqt1es l1e l1as 
usetl to 111,111agc tl1e stock block. 

ESTABLISHMENT AND MAINTENANCE OF STOCK BLOCKS 
FOR PROPAGATION 
LOIJIS V.<\.NI>ERI!ROt)K 

111 Cl'/1 r·/1 c, te1·. C 01,·nr:ct icut , 

111 tl1e est;1lJlisl1111e11t ,incl 111,1inte11ance of a stock block ft11· cutti11g· 
J)L11·1)oses, layeri11g·, st<>oling 01· wl1,1tever n1etl1od of re1)rodt1ctio11 you 
JJl,111 to 11se, ,ve fi1·st l1,1ve to c,011sitlc1· tl1e ,1tlva11t,1ges a11cl c!i~,1clvant;1ges 
of such a venture. 

Let us first consicle1· tl1e adv,111t,1ges of a stock block. 'l"he est,Lb· 
lisl1111e11t of st1cl1 a 1JJ;111ti11g· will e11able 11s to: 
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ly to tl1,1t o!· yot111g· seedling t1·ces. Tl1e j11ve11ile conclitio11 111ay IJe 111,1i11-
t,1inecl for 1na11y yea1·s l)y d1·;1stic a11cl t·1·eqt1e11t prt111ing·. 

It is highly clesir,tlJle evc,·ywhere, ancl in so111e st,1tes legally neces• 
s;1rY, to 111;1intai11 p1·01J,1g,1tive ,vood i11 a vi1·t1s-free conclition. 1\lthot1gl1 
vi,·uses ;ire s1J1·c,1cl in several ,,v,1ys, tl1e 111ost co111111on' 011es a1·e by i11scct 
vectqrs (>r throt1g·h pro1Jag,1tive 1netl1ocls. Thus isolatecl plantings, [re• 
q t1cn t SJJraying, ;111d evc11 sc1·ee11ed l1ot1ses ;11·e so111eti1nes tised to 1Jrotect 
tl1e stock JJlants. · 

Prop,tgators sl1ot1ltl c<J11st1lt witl1 pl,111t p,ttll<>logists bel<>t·e tl1cy 
lJt·ing· pl,111 t m,1 tcria I i 11 to thei 1· stock blocks fro111 ot1 tside sot1rces. i\tl ,tny 
v;11·ieties <Ji pl,111ts clo 11ot sho,v visilJlc sy111JJton1s, IJt1t. still c,1r1·y tl1e vi1·t1s• 
es late11t in tl1eir tisst1es. Fc>1·tt111,1tely, tl1e1·e ,ire so111e 1Jl,111ts, botl1 
'''(>c>dy ;incl l1erb;1ceot1s, ,vhicl1 are st1sceptible enot1gh to certai11 virt1ses 
tl1,tt tl1ey sl10\\' sy1nJJto111s ,,ery qt1ickly a[te1· ,t b11cl 01· scio11 fro111 a11 i11• 
fected plant is i11sertecl into tl1eir tissues. Tl1is 111ethocl, known as ''i11-
clexing," is 1·e,1s011,1bly 1·elialJle and sl1oulcl be usecl treqt1e11tly as ,t cl1eck 
011 the st,1t11s of tl1e JJl"OJJagati,,e 111;1te1·ial. Seeds and 1·ootstocks, ;1s ,veil 
;1s scionwood, ,nay car1·y ,,i1·11ses a11cl the s011rce of e,1ch shot1ld l>e c;11·e• 
!t1lly scrt1tinizecl lJefo1·e pt11·cl1,1se . 

• 

l\-IOI)ER1\TOll Hll,L: Th,1nk you ve1·y 11111ch, Steve. 1 l>elieve 
;1gain i11 tl1e inte1·est o!· cohesiveness of this progran1 it wot1ld be \\1ell if 
\\'e note ;1s we go along the JJOi11ts o,,er wl1icl1 ,ve ,,vish to 1·,1ise q11estio11s 
;incl bring tl1e111 all tlfJ ;1t the end of the p1·ogra111. 

Next I a111 g·oing· to c;ill on Lot1is V,1nderb1·ook, wl10 is g·oi11g· t<> 
t,tlk to tis abot1t l1is p,1rtic11la1· 111etl1od oi· 111a11,1g·i11g· stock blocks ;incl 
JJ,1rticularly abo11t his fe1·tility maintenance program. Louie, I wot1lcl 
like to st1 css e,1cl1 ti111e that YOtl give 11s tl1e ''wl1y'' yot1 have chose11 ;1 
1J,11·tict1l;11· 1netl1ocl. He1·e is ;1 111etl1ocl yot1 a1·e t1sing, obviot1sly, yot1 
l1;1ve devclopecl it. l)escribe tl1e 1netl1od ,incl tl1e11 tell tis as well as you 
ca11 why yot1 11,1,,e cl1ose11 tl1is 111ethod ove1· tl1e ol>viot1s ;1lte1·11ati,,e. 
Lot1is Va11de1·b1·ook ! 

~Ir. Vantlerbrook 1>rese11tetl l1is 1J,11)e1· on tl1e tecl111iqt1es l1e l1as 
usetl to 111,111agc tl1e stock block. 

ESTABLISHMENT AND MAINTENANCE OF STOCK BLOCKS 
FOR PROPAGATION 
LOIJIS V.<\.NI>ERI!ROt)K 

111 Cl'/1 r·/1 c, te1·. C 01,·nr:ct icut , 

111 tl1e est;1lJlisl1111e11t ,incl 111,1inte11ance of a stock block ft11· cutti11g· 
J)L11·1)oses, layeri11g·, st<>oling 01· wl1,1tever n1etl1od of re1)rodt1ctio11 you 
JJl,111 to 11se, ,ve fi1·st l1,1ve to c,011sitlc1· tl1e ,1tlva11t,1ges a11cl c!i~,1clvant;1ges 
of such a venture. 

Let us first consicle1· tl1e adv,111t,1ges of a stock block. 'l"he est,Lb· 
lisl1111e11t of st1cl1 a 1JJ;111ti11g· will e11able 11s to: 
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I . 
2. 

3. 

,J. 
5. 

H,1ve Ol11· 50t11·ce ot stl})ply close ,it l1a11cl. 
Give st1·ong l1ealtl1y cutti11gs as a 1·est1lt of cont1·olled fertilizatio11 
and cul tiv,1tion. 
En,tble tis to secure ot11· ct1tt1ng 111,1terial when we wa11t it witl1 a 
111ini111u111 ol tiine. 
I~e st1re ot1r 111,1ter1als are d1se,1,e free by tise of p1·oper controls. 
Helj) }J1·c,c1·ve jt1venility. 

Now tl1c cl1,,1dv,1ntages ol }Jl,111ti11g ,ind 111a111taining ,t stock lJlcick 
a1·e ,ts lollo,,·,: 

1. \•Ve ,vill J1,1ve to 111ve,t ,0111e c,11)it,1l to ,et aside a11 ,1deqt1ate 

') -
3. 

,1111ot111t ol goocl ],ind . 
vVe \\'tll l1,1,,e to 111anu1·e, le1·t1l11.c, .-111cl co,•e1· c1·01J 1t t<> JJltt 1t 111 
goocl co11clit1011 ,tnd keeJ) it l1igl1 in ie1·t1l1ty. 
\,Ve ,viii 11,1,,e to t,1ke st1ff1cient plants of each variety Oltt oi s,tl­
alJ!e 111vcnto1·y to produce a given nt1111ber of cuttings ye,11·ly. 
vVe \\1ill l1,1,•c to fortify our ,viii })O\ver to hold these pl,1nts ior 
reJ)roduct1on only and not give in to offers of purchase. 

Now altc1· l1,1ving weighed ,ill tl1c aclv ,1n t,1ges against the dis.1clv,1n­
tages we deciclc to e,tablish the block. We tl1en select a fertile area of 
the best l,tncl ,vc ciwn, 111anu1·e it heavily, alJout 40 or 50 cords per acre, 
plo,v ,111cl !1,1rro,v it in the spring of tl1e year and sow it to sweet co1·n, 
t1s1ng a li111e so,,1er ,111d putting on co1·n enough to get a goocl even 
st.-111d > 

\ 1Vl1c11 tl1e co1·11 is knee high, in I,1te .J t111e, so,v 300 JJOt111cls of ,1111-
111011it1n1 11it1·,1te (33o/0 N) on the co1·11 ,v1tl1 tl1e fert1lize1· 01· l1111e s1J1·eacl­
e1· a11cl JJlow 11ncle1· and harrow. ;\lter l1,11·1·0,v1ng ,o,v Aust1·i,1n 01· Ja1Ja• 
nese n11llet witl1 tl1e lime sp1·eade1·, ag,11n using enough seed to get an 
even st,1ncl Le,1ve the 111illet ttntil A11gt1st 15th and then ag,11n sp1ead 
c>n 3()() 1Jo1111cl, oi ,1111111on1u111 n1tr,1te beic)re !)lo,ving. Atte1 JJlow111g 
let tl1e J,1ncl lie 101· th1·ee 01· lour ,vceks ,incl then harrow ,111cl lit for 
}JI anting. 

Fo1· everg1·ce11 ,tock 1Jla11t, 11,e ,t1·011g, 15/18 inch pl,111ts, e1tl1e1 
s1J1·eacl 01· l1eigl1t, cle1Jend.ing 11po11 the tyJJe selected and for the tlo,ve1·-
1ng sl11·11IJ, use st1·011g 12/18 1ncl1 or 18/24 inch plants cut back fo1· }Jlant-
111g. 

D111·i11g tl1e g1·0,vi11g season te1·t1l1ze tl1e stock blocks ,vitl1 ,1 10-10-10 
fe1·t1l1ze1· ,it tl1e rate of one ton )Je1· ac1·e eve1·y Year. and you ,v1ll get 
plenty ot st1·011g, l1ealthy cuttings 

111 l1tting la11cl to1· ye,v stock IJlocks ,1lso h;1r1·0,v 
stone, ,titer spre,1cl1ng at tl1e r.-1te ot· one ton per ,1c1·e. 
tion he1·e. Do 11ot use l_ime on Canacl1,1n yews but 1t 
others. 

in g1·ot111d l1111e­
A note of c,tu­

is alright on all 

The u,L1,1] ,JJ1·,1y controls ,v1Jl have to be used on the blocks for in­
,ect ,incl clisc,1,e co11trol eacl1 yea1·. Tl1c everg1·een stock block will take 
about tl11·ee ye,11·s to 1·c.1cl1 a l1e,1vy yielcl ol ct1ttings altho11gl1 yot1 should 
ct1t ,vl1,1tcve1· )'ield is J)rouucecl the first ,111d second ye,ir. Tl1e (lo,ve1·-
111g sl1rub block ,vill J)1·ocluce goocl qt1antit1es froin the fi1·st ye,11· on. 
The g1·e,tt t1111e saver l1ere is that yo11 can go 1n and c11t the plants rigl1t 
do,vn ,incl get ,t large n111nber of ct1tti11gs in 011e 01· two hou1·s ,ind keeJJ 
the cutting crew st1pplied £01· an entire day. This is much faste1· than 
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taking cutti11gs here ;111cl tl1e1·e I 1·0111 lields ,vhich ,,,111 be sold the Sd111e 
01· tl1e fo!Io,ving year. 

By !1avi11g such ,tock blocks tl1e ti111e ,tnd doll,11· co,t oi t,1ki11g tl1e 
cuttings is recluced by 60 to 80 per ce11t ,111d this is ce1·t;1inly a siza.ble 
s,1vi11g. The blocks sho11ld 1·ece1ve the sd111e con,t,tnt cultiv,1tio11. hoe• 
i11g a11ci weeding as the b,1J,111ce of the 11111·sery. This co11ti1111ecl J)rac· 
tice will res11lt in he;1Jtl1y i11c1·e,1secl 1111111be1·s oi cuttings. 

Tl1c 111a111 objecti,,e in ,ti! 1)1·01),tgation, nat111·ally, ts t<> 11,e c.11tt111gs 
1!1at ,11·e la1·ge 1n size a11cl b111·sti11g· ,vitl1 health and v1go1·. Tl1is ,vill 1·e• 
s11lt i11 ,t pe1·centage oi 1·ootecl ])l,111ts tl1,tt ,v1ll be i11 the h1gl1est 1·,1tings. 

11lll. V1\NDERBROOK: I wo11ld like to con1111e11t i111·tl1e1 011 so111e 
of tl1c points I brought up in 1ny t,1lk. As fo1· the select1011 <)i J>lants 
ror stock blocks, I have ,1l,v,1ys Jelt tl1at Dr. Chadwick i11 ,1 st,1tc,11ent he 
111,tde ,t ic,v yea1·s ago at one oi the New England meeti11gs })ttt his f1nge1· 
on ,t very 1111portant point. Dr. Cl1ad,vick said, if yo11 ;11·e going to 11se 
,t line1·, 11se ,t strong one ]f yc111 \\',111t to 1·aise h11sky !111111a11 be111gs you 
have to ha,•e husky cl1ilcl1·e11. Fo1· everg1·een stock })l,tnts ,,,e 11se st1·ong 
15 / 18 inch })!ants, e1the1· sp1·eacl 01· !1eigl1t, de1)e11di11g· 111>on tl1c type 
selectecl For the flower111g ~!11·11b, ,ve use stro11g 12/18 i11cl1 01· 18/24 
inch plants c11t back 101· pl,,11ting Everg1·ee11s ,11·e 11ot c11t b,tck fo1· 
stock block }>Ian ting. 

D111·i11g the g1·0,ving se,1~011 le1·t1l1ze tl1e stock blocks w1tl1 ,t I 0-1 Q. IO 
fe1·tilize1· ,tt tl1e rate ol one to11 1)e1· ac1·e eve1·y yea1·, a11cl yo11 w,11 get 
plenty of stro11g, healthy c11tt1ngs 11Iost yews will 1·eq1111·e l1111estone, 
cxceJ)t the Ca11adian variety Yo11 clon't ,vant to 11se li111c c)11 tl1c,e or 
you will get into t1·ouble. 1\11<)thcr })Oi11t is tl1at 1t 1s 11ece,s,1ry to 111ai11-
tain the stock .blocks as yo11 wo11ld yo11r n111·sery. They h,1ve to be con­
,tantly c11lt1vated since yo11 c,111't let stock blocks stand and !Je l1e,1ltl1y 
ancl })roduce. ~'he l1eal tl11est I i11e1· yo11 can get co111es i1·0111 ,t !1e;1] tl1y 
cutting in the beginning. If yo11 p11t in a health)' cutting as a liner, you 
are go111g to maintain this right tl1ro11gh vour fin1sl1ecl })!ant, ir yo11 kee1J 
11 }) yo111· fe1·tilizi11g p1·ogra1n 

I ,viii IJe glad to dns,1·e1· any oi tl1e q11estio11s if yo11 ]1;1ve ,tny l,1te1· 
011. 

110DERATOR HILL: Tl1,111k yo11 ,•e1·y 11111cl1, Lo11ie. I h,tve 
11oted ,t nu111ber ot poi11ted q11e,tio11s I intend to ask yo11 I,1ter. 

I ,1111 no,v go111g to cd!! 011 l)1c.k V,1nderb1lt, wl10 1, going to clc­
,c1·ibc ,t 111ethod ol !1a11clli11g· rl1oclodenclron stock blocks. c 

l\t[1·. V,111clerb1lt 1)1·c,e11ted 111, JJape1· 011 tl1e estdbl1sl1111e11t ;111cl 111,1111• 
1e11a11ce oi 1·l1ocloclencl1011 stoc.k block, ,vl1icl1 was ,tt})JJ!e111e11tecl ,vitl1 
c.olo1·ec! slicles. 
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THE ESTABLISHMENT AND MAINTENANCE OF A STOCK BLOCK 
OF HARDY HYBRID RHODODENDRONS 

RICIIARD VANDERBILT 

Koste1· N'u1·Je1y 
B1·1dgeton, NP,v Jersey 

REASON FOR A RHODOJ)ENDRON STOCK BLOCK 
J\ good stock block enables one's entire production to be taken 

11·0111 1)!ants th<1t ,tre t1·11e to na111e. lt 1s 1)oss1ble to produce 11101·e cut­
tings of' bette1· q11,tlity tl1a11 ,vhen c111ting 1)lants whicl1 are destined to 
l)e ~old. In worki11g over 111,tterial t<) be sold there is ,tlw<1ys the con­
ll1ct of ,va11t1ng to t,1kc the best p1·op,tgat1ng 111aterial and si1nultaneous­
ly cloing wh,1tever is best tor the pl,111t being cut. A stock block allows 
11101·e flexibility. \,\Te 111ay treat salable aged plants, 01· those being 
grow11 to be ~olcl, to p1·ocluce tl1e maxim11m a111011nt ot body ,1nd to en­
co11r,1ge llov,,e1· b11cl development, wl11le t1·eating 111othe1· plants to pro­
cl11ce the 111,1x1m11111 ,1111011nt of vegetative growth and to l1inde1· or halt 
1·e1)roclucti ve ,1ctiv1 t y. 

In additio11 ,1 stock block p1·ovides a 1no1·e 1·eliable so111·ce of cuttings 
ye,tr alter year. 

THJ~ ES'TABLJSHJ\·IENT PROCESS 
The <)bvio11s J)1·erequisite is to procu1·e the plants in tl1e v,1riet1es 

,t11cl guant1t1es clee111cd necessary. 011e of tl1e most importa11t factors to 
s11ccess is a satisf,1ctory site. It the soil 1, basically a l:ast-dr,1ining one, 
1t ca11 be l1tted to gro,v 1·hodudencl1·ons it tl1e pH is 5.6 01· 11ncle1·. The 
,tddit1on of peat 111oss alone wo11ld lo,ve1· this to 5.1 to 5.2. S0111e of 
0111· 1·!1odocle11drcl11 ~oils have a l)H ,ts lo,v as 3.8 on ,,,hicl1 the l)lants do 
ve1·y nicely. 

A n1oder,1te ,1111011nt of shacle is ,1 very decided asset when working 
v,,ith rl1ododenclrc)n stock plants. es1)eci,1lly tl1e 1nore to11chy reel varieties. 
C11tti11gs strike 111ore re,1dily f1·on1 ,1 pl,t11t tl1at is shaded tl1,1n fron1 one 
I 11lly CXJ)Osccl, ,111 otl1e1· things bei11g eq11al. Sl1ade 111ay be 1)1·ovided I))' 
,t l,tth ho11se 01· po1·t,t,l)le shades e1·ectecl on pipe r11n11e1·s. 

'i•Ve have l11t u1)011 using a 1nocliiiecl woodland wl11cl1 (11Ji1lls tl1ese 
1·eqt1ire111ents ,veil. The most d1ll1c11lt thing ,vas to clete1·1111ne tl1e 
,1111ot111t of tl11n11i11g neecled to j)1·ocl11ce ,tn abu11dance oi cuttings hav-
111g ,1 l11gh rooting J)Otential. 

Ins11tficie11t ligl1t is not 11ecessa1·i!y detri111e11tal to tl1c l1e,1lth of the 
J)l,tnts, b11t one side effect is that ,1 second growth is rarely produced. 
I11~teacl, J)lants become drawn and have greatly enl,1rged leaves. The 
J)1·ese11ce 01· ;i_bse11ce oi this second gro,vtl1 is the deter111ining facto1· as 
t<) what pe1· cent ot tl1e c11ttings 111ay be safely re111oved. If a stock 
J)l,111t 111akes two g1·0,vtl1~ a year·, one 111a)' 1·e111ove 100 1)e1· cent of the 
seco11d growtl1 lor J)1·01),1g<1ti11g ,vllocl. If, l10,veve1·, 011e 1·e1110,1es all the 
ct1tti11gs fro111 J)l,t11ts J)1·od11ci11g 011ly 011e g1·owth ,t ye,11·, tl1e JJlants will 
soo11 die. Tl1e~e t)l,tnts sho11lcl l1,1ve 011ly half the cutti11gs 1·e1110,1ecl. 

We pre1)a1·e tl1e soil for 0111· stock plants as we J)rep,tre all our soil 
tised for growing rhododendrons. The a1·ea selected is subsoiled. then 
sp1·ead with peat to a depth of 2 inches which is then 1·ototilled. We 
11se a 1·aisecl bed th,1t is 5½ feet ,v1cle ,vitl1 a 2½ foot ;1isle. Actually 

99 



we raise the i)ecl b)' re111oving the ,011 11·0111 tl1e aisle ,11·e,1 to ,L deJ)t!1 of 
12-14 1ncl1es ancl p11t11ng it on the bee!. ,,ve use a 111idcllel)t1s1er plo,1' 
tl1at takes mucl1 of tl1e l1,1nd labo1· 011t ol tl1is operation. 1·11e becls a1·e 
fertilized ,vitl1: 1 t<)11 gyps11m per ac1·e ,incl y2 ton e,1cl1~ol: 2() per cent 
superphosphate, 1n,1g11esi11111 s11lfatc, ,111cl t;1nkage. Tl1is 1s cc1111valent 
in J)Ot1ncls per J)io,vecl ac1·e to: 80 1)011ncls of nit1·ogen, 200 J)Ot111ds ot 
phospl101·ic acicl, 200 J)Ot1ncls of potas~i11111 s11IJ)hate, 200 J)Ot1ncls ol 1nag­
nesi11m sulpl1ate a11cl 1000 J)Ot1nds oi c;1lc111111 sulpl1,1te a11cl ox1c[c5 Tl1is 
dose is appliecl ,111n11,1ll)' as a follo,v LIJ) t1·e;1tment. Tl1e ;11·c,1 1~ then 
ready to l)e J)lantecl. '1-he j)lants a1·e 11111lcl1ecl im111ecli,1tely ;11 tcr JJl,111t-
111g with eitl1er l1,1y, J)i11e needles 01· ,vh,1t h,1ve yo11, ,111d 1·enewecl ;1s 
necdecl. Plant~ ,11·e sp,1ced 11~11ally tor t,vo or 1nore ye,1rs ol g1·owing ;ind 
moved as they beco111e cro,vded. Av,1il,1ble ,11·e;1 11ltimatcly clete1·1nines 
!1ow cl1stant tl1e JJl,1nt5 ,ire set. Yo11ng pl,1nts are neve1· ~p,tcecl f11rthe1· 
tl1a11 the roo111 11eeclecl fo1· t,,,o yc,11·s g1·0,11 tl1 ,is tl1ey cxl11IJ1t ,1 clelin1te 
JJreference for close co1111),1ny 

The plants ,ire l1,111cl ,11eeclecl ;1s 11eccs~;11·y ,incl s1)1·,1yecl 101· i11~ect co11-
t1·<)l ancl leaf cliseascs 5 to 6 ti111es a ye,11. ,,ve 11se DD~f, Keltl1;111e and 
P.Jrz<1te tor this JJ11rpo,e. · 

Very often tl1e J)l,1nt, ,11111 te11cl to 111ake only 011e g1·owth ancl in 
.July begin to develoJ) flowe1· b11ds. Tliis c,tn be 1·evc1·sed IJY J)inc.l1ing 
011t the b11d a11d/or ,JJray1ng ,vitl1 cl1el,1tecl iro11 ;1ncl liqu1cl lcrtili1e1· 111 
,1 ccincentrat1on ol 30 pJJ111 111trogen. 

CHAIRl\1IAN HJI.L· Tha11k yo11 vc1·y 11111ch, Dick N<)vV, ,1nce 
we l1ave quite ;1 lot ol t1111e re1naini11g, cles1J1te our l,1tc ,t.11·t, 1 V11c1uld 
like to 111st 11n1)ose 11JJ011 all ol yo11 ;111cl fr,1111e t,vo 01 tl11·ee 911c,tions 
101· c,1ch of yo11. 

Ste,,e,, I V11011lcl like to ask yo11, No 1, for ,1 SJ)ec1i1c clel1111tio11 of 
j11ven1l1ty. _Just ex,1ctly, ,11!1at is 111ve111l1ty' Ho,v ca11 ,ve i11s111·e 1t? 
'"'l1y, for exa1111)le, 1s tl1e gro,vth 1Jrocl11cecl 1n 1960 on tl1e tiIJ ol a ten­
ye,11· old plant ,ln)' different than the g1·owth J)rod11cecl i11 1960 at tl1e 
g1·0>1'i11g end of :1 two-yea1· olcl plant? 

Next, \11 111 yo11 go ove1· once 11101·e a11 ev,tluation ot tl1e i1111Jort,111ce 
o,[ tl11~ prox1m1ty o[ tl1e ,tock }Jl,tnt to tl1e propagating [,1cility? Yo11 
,tres,ed that early 111 your cl1sc11ssio11 :111cl l jt1st woncler re,tlly h<JW truly 
in1po1·t,1nt that is Sl1011ld l)e allo,.,,ecl to o,1e1·ride 1111111erot1s othe1· fac­
tors? 

PllOFESSOR O'llOURKE. T t1ve111l1t)' 1s 1J1·obabl)' tl1e l1,11·dest 
tl1111g there is to eXJJla1n 1n JJia11t gro,11tl1. "\•Ve 1·eally 011ly g11ess ,It 1nost 
of tl1e ca11ses. ,,\Te k110,11 tl1i~, J10,11e,1e1·, tl1,tt 1i ,,,e t,tkc a 011c-yea1· olcl 
J)l,111t oJ ,1!1110,t ,1ny k111tl Vl'e c,111 t,1ke c.t1tt111gs i1·0111 it ,111tl tl1e,1 rciot . ' ve1·y, ,,ery c1111ckly ,,ve c,111 take c11tt111g, i1·0111 a t,vc)-ye,11· J)l;111t. bt1t 
1t won't be q11ite ,ts gootl. F1·0111 thereo11 it clepends 011 tl1e ,tgc ol the 
JJ!ant as to wl1cn tl1is e,tsy rooting stops. In apple, it ,to1)s ,titer the 
seco11cl yea1·. In wl1ite pine, it stops at ;1bout the eigl1th year, ,111d 
variot1s othe1· J)la11ts ;it va1·ious othe1· t1111es. No,v this condition ot the 
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young 1)!,111t g1·0,,•n !1·0111 a seecll1ng we c,111 juve11ility. It is 1·atl1e1· d1f­
l1ct1lt to try to take tl1i~ part1c11lar conciition and transfe1- 1t ove1· to an 
old pl,1nt where we 111ay get tl1e ,ame plteno111enot1. We so1netimes call 
tits a reversiot1 to jttvenility. Whether it reverts or whetl1er 1t is just an 
CXJ)t·e~s1on of s0111etl11ng that is :1J1-e,1cly tl1et·e, we clon't t eally kno,v, ,1l­
tl1c)t1gl1 l tl11nk 1t i~ tl1e lattet·. 

As ,111 illustr,1t1on, if ,ve c11t clo,vt1 a tree close to grouttd level we 
will get sprouts co11t1ng ttp lro111 near tl1c l)ase. Tl1ose spro11ts will re­
;1ct, 1)erh,1J)S they ,viii even !1,1ve leaf cl1,11·,1cteristics, ot the Jttven1le con­
clition No,v ,ve tet·111 th,tt Jt1,1en1!1ty, e,1en thot1gh these s1)routs con1e 
lro1n a very old pl,tnt. No\\" the juve11ile condition has nothing to clo 
,v1tl1 the chronolg·ic,1! age in the ,vay l :1111 expressing it now, becat1se a 
tt·ee c,tn l)e ,·ery cild ,01netit11es ,tnd st1ll give out these shoot~ neat· the 
b,1se tl1,1t ;11·e Jt1,•e11ile in so l,11· :1s 1·ootit1g ts cot1ce111ccl. 

1\ cottt)le ot ye,1rs ago I g,1ve a t,1lk l1ere on how tl1eY kept theit· 
,11)ples in tl1e j11venile stage ,n Engl:-1t1cl. They u~e hedges ,tnd they 
keep those hedges pr11ned very, very closely so th,1t no flower b11ds ever 
c,1111e 011t 011 tl1e111. 1.'11ey kee1) the l1eclges 1n a vegetative co11d1tio11. 
Tl1ey t,1ke l1,11·d,,,oocl ct1tt1ngs 11·0111 tl1ese ,111cl then root qt11te well. 

I h,1ve t,1ken ,1 ltttle longet· than l ,va11ted to, l)ttt I l1ope I l1ave ex­
l)ressed It. 

l\1IOI)ERATOR HILL: No\\', Ste,1c, I l1ope you ,v1ll defend yo11r­
,elt ancl clete11d tl1is 1)1ox11111ty of the stock pl,111ts to the JJt·opagati11g 
l,1c1litY, 1·ecog11iz1t1g tl11s 1s 1960 and "''e ,ti! have these things callee! 
t1·ucks How tn1portant clo yo11 thi11k it is to J1;1ve the stock plants lo­
c,1ted ne,1r the pro1),1g,1ting tacilit)·? 

PROFESSOR O'JlOURKE: .l\s I stated, the stock pl,tnts fro111 
which yc>tt t,1ke solt,,•ood c11tti11gs sho11lcl l)e locatecl close to the p101Ja­
g,1ttng l,1c1l1ttes. It 1s only 1111111;10 not to go 011t tci the b,1ck woocls t<> 
~ec tl1at tl1e cuttings are j11st in the exact ccJncliticin for collcct1on. Yott 
k110,v 110,v 1111po1·tat1t it is eSJ)ecially ,,•itl1 ,ometl1it1g like lil,1cs. It is 
so imJ)Ort,111t 1n 111,1ny sott,vo<)c! c11ttings that yo11 t,1ke the111 ,vl1en it is 
t·ight. lt cloesn't 111.1ke n111cl1 clitferencc abo11t stock blocks for bud­
wood, scionwood or l1,1rdwoocl c11ttings, but the 011cs which bear soft­
wood c11tti11gs, even though it n11ght cost 111ore to 11se the l,tnll up neat· 
tl1e g1·ee11!1ot1se arc ,,,01·th tl1e etlort. 

i\1TOI)ER;\ TOR HILL: Tl1at is , 1e1·)' goocl. I tl1011gl1t t11ost of tis 
i 11 this roo111 ,vere in Le1-ested i11 ))t11 e science, the1-efore, \\'e were not sub-, 

ject to tl11s thing· ,ve c,111 hu1n,1n nat11re. If the stock pla11ts were locat-
ed quite ,L clistat1ce tro1n the J)l,1nts ,,,e \\'011ld go l),tck to tl1,1t !)l,1ce ancl 
get thet11. I ant st11·e ,,•e tencl to do be,t those things whicl1 ;11·e easiest 
,111d 1f it is closer, 1t is sure enough easier. 

Lot11e, I ,voulcl like to 1nove o,•er to you whe1·c I noticecl tl1at yo11 
st1·essecl tl1e i111port,111ce of this J)1·e-J)l,111t 111a11age111e11t of tl1e area yo11 
l1ad cl1ose11 to1· tl1e establ1sl1111e11t of tl1e 5tock l)lock. I woncler if tl1e 
J)l e-pl,111 t t1·eat1nen t )'ott de,c1·1 be 1s cliffe1·en t f1·01n tl1,1 t wl11ch yo11 ,voulcl 
J)rov1de lor sale pl,111t, only for an econo111ic 1·e,1son or if tl1ere 1s ,1n­
tl1er s1)ec1lic reason, )),1rtic11l,11·ly ,vith reference to what woulcl appe,11· 
to 111e ,ts tl1e ,lp])lic,1tio11 o/ excess qt1,111t1tie5 of av,1il,1IJle nit1·oge11. 
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Next, I ,,,011oer if yo11 ,vot1lcl clefend tl1is 111,1tte1· of ,vl1at yot1 c,1ll 
large ct1ttings. Large is ;1 1·elat1ve te1·111, and tl1e1·efo1·e, ,I1ot1lcl JJrol),t l)ly 
be qu,1lified ,1 little lJit. 1.'o u,e 011e exa1nple, let's t,1ke ,1 spre,1ding 
yew. The asJJect ratio is, let', say, 011e inch w1cle ancl te11 inches l1igh, 
"¼1he1·eas, the as1Ject ratio ol the JJl,1nts ,vl1ich we sell, JJ1·oducecl [1·0111 
that ct1tting, a1·e c1t1ite the otl1e1· w,1y It is perl1,lJJS in tl1e 1·at10 of tl1ree 
to two. \'\Then tl1e JJ!a11t 1s three feet ,vicle, it will lJe two feet l1igh 
Somewhere between the tmie that ct1tting strikes root and during its 
formative growing years, it h,1s to cl1ange that ,tSJJect 1·atio. Therefore, 
I ,vonder 1f [Jerh:ips it ,vot1ld be better to sta1·t with a s111,1ller, sl1orte1· 
cutting than the ty[Jicallr l,1rge one. Start out with this facto1· of weight 
of woocl ancl tell tis l1ow i1n1Jorta11t th,1t is, and why. 

L,1st, Louie, I \l'Ot1lcl like to h,,,,e yo11 kine! of cleline the whole 
pt inciJJie of tl1e stock !)lock. 

\!\Te ,11·e fo1·tt1nate to 11,1,'e as ot11· P1·og1·,1111 Chair1n<1n this yea1· ,111 
outst,1ncli11g propo11ent of tl1at seconcl syste111, ,vhicl1 is not the ,1ct11al 
establishme11t ol stock blocks but r,1ther, taking ,1 portio11 ot a block o( 
sale plants ,vl1ich a1·e in the JJrocess of JJrod11ction. Perh,1ps, these ,ire 
11ot scl1edulecl fo1· sale {01· a year or so, but the c11ttings ,11·e annu,1Ily 
taken from a select gro11p ot these sale plants in the process of l)e!ng 
made 11p. There is obv1011,Iy quite a lot o( difference risk•wise. If we 
p11t all 011r stock blocks 1n one b,1sket geographically, there is qt1ite a 
1·isk. There cot1lcl be fire. Son1e ca1·eless technician cot1lcl 1nake a c,11·e­
less ,tJJp!ication of che111ic,1l ·01· fertilizer, ,vl1ereas, with j\rfartin's [JI'O· 
gram he has his risk clistrib11tecl over ,1 large area. 1.'he l1kelihoocl of 
someone making ,1 n1istake, that penalizes his depart1nen t is 11111ch less 
Therefo1·e, Lot1is, ,viii yo11 clefend the JJrinciple of pt1tting tl1e111 i11 one 
place as opposect to the [Jrinciple of having the111 scatte1·ecl on the [Jre1n· 
ise? Tl1ose tl1ree things: No. l is the specifics of the pre-1)lant; No. 2 
is the size of the ct1ttings; ,incl No 3 is the whole stock lJ.Jock pr1nci1Jle. 

i\1R. V1\NDERBROOK: To answer yo11r questions, Jack, ] will 
adn1it that the pre-planting JJrepa1·ation of tl1is stock lJlock area to the 
average nt1rse1·y1nan l1ere ,vill pe1·h,1p~ see1n to be -using an exces,ive 
amou11t of organic as well as che111ical materi,1I. The reason fo1· tl1at, 
and it is a goocl reason wl1ich we l1,1ve found by practical experience, is 
that those plants tl1at yo11 pt1t in that stock IJ!ock are going to st,1ncl 
tl1e1·e fo1· a long tin1e. I( yo11 conti1111e to c11t tl1em back hard, as we 
have always done, yot1 can leave those plants tl1ere for as long as l O 01· 
15 ye;1rs. As long as yo11 111aintain yo11r fertility yolt c,111 still get 1·e­
sul ts. 

I kno,v that I can't J),tint a "¼'01·cl J)ict11re to you fellows to sl10,,, 
You ""'hat 011r stock block looks like, b11t I will :1tte111J)t tc> clesc1·i!Je it. 
The 111anage1· who pu1-ch,1secl out· nt1rsery is l1e1·e, and c,1n verify tl1at 
1nany o[ the stock blocks wl1icl1 we l1ad and wl1icl1 l1e h,1s tisecl fci1· tl1e 
fi1·st ti1ne tl1is yea1· "¼'ere J)l,1ntd in 42•incl1 1·0,vs. Tl1is s11111mer ,is ,t 
result of the fe1·tilize1· tl1,1t l1ad bee11 ]JOttred into that st(ick block the 
pl,1nts \Vere so big tl1at tl1e branches 1net in tl1e n1idclle c>f tl1e ro"\\'. Y 011 
cot1lcl l1ardly ~ee the g101111d. Yo11 C(>t1ltl 111,1ke fol11· 01· five c11ttings 
f1·0111 one of the !)rancl1cs. . 
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011e of tl1e ,tclv,111tages, I ,,,ill ,1d1111t, to the JJ1·ocess of fitting tl1e 
la11cl fo1· salalJle IJl,1nts 1s tl1at \Ve t1sed tl1e cover c1·01J 111ethod of IJ1·e1Jar-
1ng tl1e land. On stock block est,1blish111ent you !1ave to pour on ,t ter­
rific ;1111ot1nt oi organic n1atte1·, becat1se yot1 are going to have it there 
101· ,t !ting ti,ne. Tl1at 1s wl1y we ;1dcl the 40 to 50 core!, of cow 111,1nt1re 
to tl1e ,1cre. 

No\v to clele11cl the size of tl1e ct1tti11g. I clo11't !1ave to tell the 
ave1·,1ge pe1·son he1·e that ,t 111,111 ,,,ho 1s JJerhaps aver,tge size, five foot 
six to eight, 1s going· to be ,1 lot more JJowerful and have a lot 1no1·e 
endur,1nce in cloing physic.,11 ;1ctiv1ty than ,1 man ,vho 1n1ght be fo11r foot 
two or tour foot five, and l1;1sn't got ,is 1n11ch !Jody a1·ea and muscle 
,1re,1. They s,1y :1 s111all 111a11 is as goocl ,is a big one but the qt1estion 
con1es clo½'n to e11clt11·ance. '\i\1e ha,,e fot1ncl it takes t,vice as Jong to get 
,1 s,11,tlJle JJia11t 01· t,vice ,is lt111g to get ,1 lit liner if yc>tt take twc> 01· 
t,vo ,111cl a h,tll i11ch ct1ttings tl1;1n if yot1 t,1ke six incl1 ct1ttings. Tl1ere 
i, so111etl1i11g ,1IJot1t tl1e bigge1· ct1tting, tl1e san1e as tl1e bigge1· man that 
!1as 1no1·e vig·o,· 01· 111ore rese,·ve ,,ital i ty connected ,,,i th it. The1·efore, 
,vc lea11 to the l,11·ger cutt111g In fact, ,,,e 11sed to always put the1n in, 
sc>111eti111es te11 1ncl1cs long ,ind we did11 "t cttt the1n b,1ck. 

Now to delencl the stock block as to having all tl1e plants in one 
loc,ttion as contr,1stcd to h,1ving the sp1·ead over the nt1rsery. All of us 
are not 1n a s1tt1,1tio11 st1ch as l\1f,1rtin 1s in Newpo1·t, ,vl1e1·e l1e has 200 to 
300 ,tc1·es of 11111·se1·y and ca11 ,1ffo1·cl to go out and get cuttings fro111 all 
tl1e JJla11ts in tl1at "',ty. Yet !1e ca1111ot 111atch the SJJced ol g,1tl1e1·i11g 
tl1at yot1 c,tn get from a stock ]Jlock ,vhe,·e yott go in ;111cl cut them right 
clown He does11't ,,1ve th,1t time bt1t he JJerhaps is willing to ,vrite 
th,tt off as a heclge against risk of in1u1·y to l1is plants. 

'\1Ve have 11ever had anytl1ing ha]J}Jen to tl1ese stock blocks, eitl1er 
cl1c111ic,tl 01· n,tt111·,1! They !1ave aJ,,,;1ys been healthy ,111d procl11cecl 101· 
11s every yea1·. 

1\tfODERATOR HILL: I tl1ank yot1 very 111uch, Louie. 
l)ick, I ,vot1lcl like to !1,1ve you go a little furtl1cr ,1long this m,1tte1 

of 1·el1alJi!1ty of JJ1·odt1ct1on. It "'as a ]Jh1·ase you tisecl in reference to 
the stock block. It is like a 111an who g1·ows notl1i11g bt1t ca1·rots. Along 
co111es the car1·ot k11ife a11d he is 011t of !Jusiness. On tl1e othe1· hand, a 
111an wl1ose croJJS a1·e d11'ers1liecl 1nay lose his car1·ots bt1t he doesn't lose 
his whole operation. Tl1is risk of having ,111 011r JJrOJJagating plants ir1 
one loc,1tion, tl1erefore, sttb:ject to the vaga1·ies of tl1,tt li111ited environ-
111ent ,11·e obviot1sly 111ore 1·isky tl1,1n tl1e ones out in tl1e field. Can yott 
thi11k c>f a cottJJle oi good 1·e,1sons wl1y stock blocks r,1tl1er th,tn g,1the1·­
ing tl1e vegetative 111aterial f1·0111 sale plant, sl1oulcl be 11sed in the p1·oc­
ess? 

Next, ca11 yot1 give 11s the reasons ,vhy this stock plant g1·ow11 in 
sl1ade JJrodt1ces ,L toughening ,vl11ch as yot1 say strikes 11101·e reacli!y:> 

The last p,11·t oi the q11estion I wa11t to ,1sk you 1s to go o,,e1· once 
11101·c tl1is re,1so11 £01· gatl1e1·111g only one-l1alf of tl1e ct1tti11gs e;1cl1 time 
yott collect cuttings. 

lVIR. VANDEllBIL T: 
to co1n111ent 011 the size ol 
Ieng tl1 of the c11 tt111gs lJ11 t 

11elore I get into the rl1odos, 
tl1c cuttings Lo11ie 111e11tioned. 
tl1c cl1a111eter. 
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i\,f]{. VANDEl{l!ROOK· 111 01·cler to !Jc ;1 good ct1tti11g it sl1ot1lcl 
!1ave tl1c g11·tl1 the1·e, too, i11 01·de1· to have viability. 

i\,JR. VANDER11IL T: We st1·ive to ~ell t,vo-year olcl and tl11·ee­
yea1· old pl,1nts of rl1ollodenclron "\Ve clon't clcliver a11y IJ1gger JJ!,1nts. 
,,ve h,1vc lfJt1r-ye;1r olcls becat1se tl1ey ,,,e1e ct1llecl ,is ,1 tl1rce-yea1· olcl, 11<>t 
lJecat1se ,ve clel1be1·,1tcl)' sta1·t ot1t to gro,v ,1 lot1r-year olcl JJ!ant. 

l ,,,ol1lci say ,,·e JJ1·0IJably ,1·ot1lcln't neecl a stock JJ!ant at all. 1\II 
,ve wol1lcl l1ave to c.l1t ,vol1lcl IJe ol11· one-yea1· olds ,vl1icl1 have IJee11 
]Jinched tf> 111ake ,1 ~ood body. The ,1ctt1,1l cuttings ,11·e ext1·emely 
s1nall. Yot1 cannot t,1ke anv ct1tt111gs from those 1Jla11ts without l1t1rting 
the bocly, ,111cl tl1e c11tt1ng 1n 111v 1111nd will take t,vo tc) tl1ree ti111es as 
long to get a sal,tlJ!c IJlant. Tl1ey are too s111,1ll and too thi11. We 
wot1lcl 1·;1tl1e1· collect f1·0111 JJ!a11ts tl1:1t are ,1 little large1·. 

Tl1e second tl11ng co111es ,1!Jot1t if you co11tinl1ally take y()Ur ct1ttings 
of rhocloclend1·on 11·0111 yot1ng, one a11d two-yca1 old pl,1nts. If yo11 clo 
this each ye,11· yo111 lc·:1,'e5 v1'ill te11cl to get s111,1ller ancl 5111,1lle1· and cve11 
tt1ally yot1 ,,,111 get clo,v11 to a t,,,o-year olcl Ie,1f ,vhicl1 is ,1bo11t ,1 l1,1lf 
inch 1011g. It ,viii look like ;1 1·e,1l d,,,arf Tl1e longe1· 1t re111ai11s tl1e 
n1ore it tc11ds to IJel1ave like tl1c 111other pl;1nt. , 

On thi, reli,1lJ1lity thing, ii for so1ne re,1,011 yo11r 011e-year olcl~ Ll]1 

ancl die, this can be a real cala1nity. It· yo11 ,ire cleJJC11cl1ng on the~e you 
are out of b11siness It vo11 11,1,,e ,1 1notl1er lJlock, vo11 h,t\'e no one-vc,11· , , , 
olds lJ11t ,tt least yo11 l1,1ve so111etl11ng to sta1·t o,,er ,vitl1. 

On tl1is 1narter of sl1ade, I c,1n't say ,vl1y this hapJJens b11t tl1c cut­
ti11gs \VC took fro111' ,l1,1ded pl,1nts tended to root up 11101·c easily tl1an 
those collectccl out in tl1e opc11 field 

On tl1i~ q11estio11 of t,1king l1,1lf the c11tt111gs, I wot1lcl say that 11 tl1c 
stock JJl,1nt prodt1ces two gro,vtl1s ,1 ye,11·, yot1 1nay 1·e111ovc tl1at e11ti1·e 
second g1·0,vth fo1· ct1ttings II )'OlI take 111ore tl1an hall cons1ste11tl)' 
year altc1· year, yot1 ,,,ill kill tl1e JJl,111t since tl1e rl1ocloclencl1·0n g1·0,vs i11 
flushes. Whe11 yrit1 t,1ke the ct1tt111gs you 1·e111ove all the eves, witl1 tl1,1t 
ct1tting If it h;1s 111.1cle only one grov1,tl1 !Jt1cl ,ind yo11 t,1ke tl1e enti1·e 
grov1,th tl1e11 tl1e JJl,111t 11,1s to fall IJ,1ck on lJ11cls f1·on1 ,1 p1·evious se,1so11 
If yo11 clo this yea1· ,1fte1· year it is going to 1·11n out ol eyes and yo11 are 
going tci kill the J)l,1111 '1"hat is ,vl1y I 11se only 011e-l1alf tl1e wool! 011 
the first fl11sh. Ho\ve,,c,·, if tl1ey 1n;ike tW<), the11 I do11't 111i11d losing 
,111 tl1e second 011e. 

J\,fODERATOR HILL: I tl1i11k tl1at is ve1·y goocl. Dick. I tl1i11k 
the. 1·easo11 yo11 l1a,,c g,,,en £01· t,1ki11g one-l1alf of the c11tti11g, es1Jec1,1ll)' 
tl1e ha11clling, is clille1·e11t fro111 our fan11l1,11· j11nipe1· ,111d tax11s 1vl11cl1 
1norc or less gro,,, cfi11 tin11011sly. Tl1e tax11s l1ave the f,1c1 Ii ty to grov1· 
from ,1clventitious IJ11cl~. That i~ wl1y they ,ire chosen fo1· topiary wci1·k 
i11 tl1e ,,Vest ,incl in E111·01Je 

11· I ca11 kine! of ,e1·,,e l1erc ,ts ,111 11nlJiased ancl101· 111,111 on 1l115, 1 
,vo11lcl like 10 tell yot1 wl1at 0111· tl1inking l1,1s IJce11 ,lt D1111clce, a11cl ,vl1,1t 
,ve have clo11e th:1t 1n:.t)' lJe cliffercnt f101n ,111ytl1ing desc1·1lJecl l1e1·e. 

As l,ttc ,ts two or th1·ee ye,11·~ ;1go v1·e wc,·e 5paci11g <>11r stock J)l,111 t5 
,it a clel1lJe1·,1te ,,,1clc 5JJ,1ci11g. Let's take a J)l,111t like SJ)1·e,1cling yew, 101· 
exa111JJ!e If it 1s t<) l)e 11secl co11tin110115Jy ,15 ,1 stock JJl,111t ovc1· 12, 15 
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01· 11101·e )'e,11·s, 1t 1s going· to t1lti111ately co111e tt}) to i111111e11se ,ize, eve11 
,,,1tl1 tl1e J)e1·,i,te11t ann11al 1·eclt1ctio11 of t,,,1g lengtl1. Tl1e1·eio1·e, ,ve 
SJ),tce tl1e111 at ,111 8' x 8' SJ):1c1ng and 11 takes a lot of ac1·es 011 tl1e 
other l1a11cl, wl1en that J)l,111t is l,11·ge,, it prodttces ,111 a,vft1l lot <)l ct1t­
t1 ngs. 

At tl1e ti111e ,,·e thot1gl1t th15 tl11·ot1gl1, it aJ)pe;11·ecl tl1,1t ,ve w;111ted 
tl1is sp,tce 1·ight ,11·01111cl tl1e J)la11t fo1· ,,,e ,11·e believe1·s 1n Cl1,1cl,1'1ck's 
theory of usi11g stock J)la11ts 1n sod 1·atl1e1· 1l1an 1n cle,111 ct1ltt11·e Tl1at 
can be tr,1cecl i)ac.k to tl1e tyJ)e ol planting ,vhere we 111,ty easily l1,1ve 011e 
of those v.rarn1 ,incl relatively nice fall 1)e1·1ods wl1e1·e the wood d(>es not 
l1arclen olf as 1·a1)iclly as ,,,e wot1ld like \!\Then ,v1nter con1es, 1t lre­
quently catche, tl1at 111ate1·i,1! i11 ;1 st,1te tl1dt is too soft to ,v1tl1~t;1ncl 
tl1is sha1·p cl1·01) 1n te1nper,1tt11·e. 1'he1·eio1·e, a11y JJl'OJ),1g,1tin,~ ,,,oocl tak­
en ,tfter that sl10,,,s cons1cle1·,1l)le clete1·ior,11 ion F1·eqt1e11tly the)' clo 11ot 
1·oot ,tt ,111. Therefore, the soc!' i5 a i),t!,tncer ,ts far ,t, 111,1intaini11g goc>cl 
vigort1s harclenecl growth. It is only necessary to st1pply s11fficie11t fer­
t1!1ty to ca1·e i<>I' tl1e 1·eq11i1·e111e11t, of tl1e soc! JJlt1~ ,vl1,1teve1 ;1clclit1onal 
vot1 111;1y 11eecl 101· tl1e c1·01) Tl1e soc! ,e1·ves ,ts a i),tl,111ce1· cl111·i11g tl1ese 
l,111 J)er1ods ,vl1e1·e tl1e ])l,111t 1s cl1angecl_ 10 the poi11t ,vl1ere 1t i, w,11·111e1· 
,1ncl ,,,etter tl1,111 ,1,•erage. 0111· cutti11g ,voc>cl i11 these IJlocks i11sicle te11c!s 
to h,trden UJJ ,t goocl bit e:trlier Therelc,re, ,ve can get into tl1e l)l(>cks 
e,trl ie1· in tl1e se;1so11 tha11 ,vot1ld be JJOssilJle otl1erwi5e We 11 ke tl1e 
ic!e,1 oi 1110,ving 1·,1tl1er than c11ltivati11g I th111k it is ,t t<)S5-UJJ ,1, l,11· as 
cost goes, p1·ovicl111g tl1e JJ!ants are a1·1·a11gec! at tl1e ti111e ol JJl,111t111g so 
tl1ey can be 111owec!. 

I sa1cl orginally V.'e h,1d fJl,1ntecl ot1r stock pl,tnts eight feet ,lJ)a1·t. 
No,v ,ve ha,•e ,witchec! a1·01111d ,tnd s;iicl ,vc are go111g to leave ot11 r<)V.'S 
between these JJl,tnts eight feet apa1·t and we are going to so111e,vhat 
c1·0,vcl tl1ose JJl,tnts in tl1e 1·ow The 1·easo11 !01· tl1;1t IJc111g tl1,1t ,,,e li11cl 
,ve ca11 get a great 111:1ny 11101·e c11ttings JJe1· ,qt1a1·e fo<Jt of alloc,1tecl ,11·ea 
11 we sc1ueeze tl1ese JJlants 11111il finally ,ve co111e 11p ,v11h a thi11g al111ost 
like ,1 heclgc vVe a1·e finc!1ng 111 this ,,,;1y it 1·est1lts in 111at111·c 111t1lti­
ste111 pl,111ts th,tt a1·e co1111Jletely 111te1·lacecl. Tl1eref(>1·e, )<Jll 111,1y t,1ke a 
cutting off he1·e, ,,,l1ich is in effect att,1cl1ecl to a 1·oot syste111 ,,,ell clo,11n 
the ro,v. v\Te clo 11ot think that is clelcte1·iot1s i11 ;111y ,,,ay Be111Q, in 
hcclge for111 it fac1l1tates tl1e aJJJ)licatio11 of 1nsecticiclcs ,tnd ft111g1c1cles 
It le11cls 1tselt SJJecifically to tl1e !)ancli11g 111ethocl ol lcrtilizer ,tJJJ)l1ca­
t1cJ11 ,tlong the !Jase of tl1e 5tock pla11ts. 1'his sod e11,tlJles 11s to get 111 
tl1e1·e in tl1e ,,,i11te1· 111011ths 5ince it i~ clea11e1- a11c! c,151e1· to ,,,alk t1po11 

' 
1l1,111 a cleanly c11ltiv:1tec! JJlace ,vo11lcl IJe 

One of the 1·acto1·s tl1a t l1as not been cove1·ed on tl1i~ stock !Jlock 
JJl'OJJOs1t1on ver511s the t,1k111g of cutti11g5 fro111 the sale JJl,1nt, is tl1is mat­
te1· c>f genetic s1,1lJility. v\Te all kno,1' s0111e pl,1nt, ;11·c 1·el,1tively st,tblc 
,vhile others like e11011y111ot1s :11·c 11nst;1ble Tl1ey 11111t,1te v.1l1ile )'Ot1, ;11·e 
,v;1tcl1111g the111 TJ1erefore, tl1e fo1 ins clo11't tencl to .st,tY tl1e s;1111e. Ce1·­
t,1111ly in tl1at case it 1vo11lcl lJe an ,1clv,111t,1ge t<J selectively t,1ke yc>11r 
ct1tt1ngs lro1n y<)t11· tiny JJl,111ts wl1ich ,ire 1n tl1e s,tle !)lock\ 1n orcle1· to 
,1cl11eve 11nilo1·111ity. Ta:;:1t.1 dr:nJ1f<11·rr11s, v11l1ich ,,,e reg,11cl as ;1n e11t1rely 
st,tlJle JJlant, ,,,,If le11cl it5cll t<) \tock IJlock c11ltt11·e i11 c,1·cle1· to ,1cl11eve 
I 11 t\ 1111 f 01·111 I tV. , ' 
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Belore I co11clt1c!C' a11cl OJ)e11 tl11s sessio11 tlj) £01· qt1e,tio11s, I ,vot1lcl 
like to ,1clcl tl1,1t J)e1·,l1n,1lly I feel tl1e1·e is ,1 g1 eat need 101· l)as1c rese,11·cl1 
i11 this ge11e1·;1l a1·e,1 ol ti111i11g. ll.ese,11·ch is neeclecl to li11cl out a 111etl1ocl 
c>f deter111111ing when tl1e phy5iological conclit,on of the r)l,1nt is right 
th,tt tl1e ctttting 111,1teri,1l lro111 it ,v,11 root 1·e,1cl1ly. I h,1ve ,1lw,1Ys lelt 
the,·e 1~ ,t g1·eat 111isco11ceptio11 111 tl1is oct1lt ,trt of J)t·o1),1g,1tion wl1icl1 
s,1y, it is tl1e acl111i111str,1tion of the incl1v1clt1,1l propag,1tor that 111;1kes 
that ct1tt1ng root. Yet, all of 11s l1;1ve hacl tl1e eXJ)e1·ience of d1·011p1ng 
,1 ct1tt1ng t1nde1· the l1encl1 ,vhere tl1e conclit1011 is s111·ely not one tl1,1t 
,ve wo11lcl cleliber,ttely prov1cle, ,incl that ct1tting rootecl J1;111dso111ely 
vVe l1ave ,tl5o seen crOJ)S that cles1)ite our effort to 111dint;1111 ;111 opt111111111 
l)ench ,111cl l1011se e11viron111ent th,tt have failed Tl1erelo1·e, I can't !1el1) 
!)tit thi11k that J)e1·!1,11)5 tl1e s11ccess 01· fail111·e of ,111 111cl1vicl11al 1)ro1);1g,1-
tion lot i, cle1)encle11t l,11· 111ore UJ)Oll the J)l1ysiological co11cl1tio11 ol tl1,1t 
pl,int rigl1t ,tt tl1e t1111e tl1e ct1tting is t,1ken tl1;1r1 it is by tl1e handling we 
give it alte1wa1·d, witl1in 1·elatively l)roacl lin1its. I don't know how tl1,1t 
c,tn l)e S<)rtecl 011 t. 

I 11ncle1·stancl tl1c1·e have bee11 J),tJ)e1·s tl1,1t ;1tte111ptecl to ,·elate tl1is 
l),1s1c ''1·oot,1 bi! i ty'' to the ca rl)<_:!1 )'Cl1·,1 te-11 i t1 oge11 ra t10. The1·e vv,ts j t1, t 
110 w,ty tl1,1t a str,1igl1t-l1ne relatio11,hip cc>11lcl be plottecl Perhaps it 1, 
1n this X l,1cto1· th,tt Charlie Hess talkecl ,tbout !;1st ye,11· ;111cl I !101)e 
lJefore tl1is 111eeting 1s over l1e ,,v1ll give us a little 11101·e on tl1ese hiclcle11 
lactc>1·s, ,,,J11cl1 I ;1111 ,t11 e a1·e 110,11l1e1·e 11ea1· st1fficiently 1111cle1·stoocl 1\1·e 
tl1ere ;111y q11estions? 

ivllZ. HOOGI~NDOORN: I ,,voulcl like to clirect n1y questio11 tc> 
Dick V,tnclerl)ilt. J)o you fine! tl1,1t yo11 get quicker rooting ,incl lJette1· 
,·ooting C>tlt of seco11cl ll11sh th,111 I 11·st flusl1 growtl1? 

i\1flZ V1\NDElll1JI,T· It cloes11't see111 to 111ake too 11111cl1 cliffe1·­
ence, C,1,e. 

j\,f]Z DON H '\ lZ T1\1f AN: ]\,f y qt1estio11 is to Steve O'Ro111·ke. Y 011 
111ade 1·ele1·ence to v11·t1,es. v\Terc yo11 spe,1king of this j11st i11 1·egarcl to 
f1·11it trees 01· ,11·e yot1 cloing ,0111e ,,•01·k ,tlso i11 or11a111nt,1ls, 

PROFESSOlZ O'lZOURKl~: "\•Ve k110,v 111ore abot1t vi1·11ses in f1·11it 
trees beca11se 1nclex111g J)rocecl111·e, ha-;e bee11 cdrr1ed out to a 11111cl1 
greater cleg1·ee. Howeve1·, vir11se, ,tre breaking 011t in all tYJ)es of pl,tnts, 
inclt1d111g orna111e11t,tl5 '1'!1e cleterminatio11 of tl1e sy1111)t<)111s ,tncl 111-
clexing tccl1niq11es ,tre 11ot adv,111cccl to ,t ~tage, l10,vever, as it is witl1 
fr111 t t1·ees. 

T\1l!Z. HARTT\1ff\N A1·e tl1e)' clo111g ,111y vvo1·k t<) f111cl ,,vl1icl1 0111;1-
111en t,1 Is ,t re vi r11s i 11 I ected;, 

PI~OFESSOR O'ROLfRKE: T l1elieve tl1e1·e a1-e s01ne pathologists 
,vorking w1tl1 orn;1111c11t,1ls b11t I ain not la111ilia1· ,vith the exact ones. 

T\ 1IR. VERKADE · 011 )'Ot1r 1-l1oclodencl1·011 stock blocks of s11ch cl1f­
f1c11lt tc> 1·oot , 1,11-1eties ,ts C. S. S,1rge11t ancl Dr. Dressell111ys, ;11·e yo11 go­
i11g to IJe ,tlJle tc> 1·oot c11tti11gs oil, say seven, eight or nine yea1· <)l<I 
JJlants? 

j\,[JZ. V;\Nl)ERl111,T: 011 tl1is j11ve11il1ty r,1ctor, 1 clon't go ,1lo11g 
,vitl1 ,0111e of it ,t, 1t ,IJ)J)lies to 1·l1ocloden<l1·011,. I l1;1ve t;1ke11 c11tt111gs 
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1'1·0111 011e-yea1· olcl ])la11ts a11cl J1,1ve l1;1cl 111L1cl1 ,,,01·~e ILtck tl1,111 ,,,1tl1 
c.11 tting~ f 1·0111 ,evc11 (>r eigl1t-yc,11- olcl ])l,tnts '1"l1cy ~ee111 to clo Jltst ,1, 
,veil. I don't sec ,tny effect of 1u,enil1ty, but this is JUSt 111y own op111-
• 1011. 

DR SIDNEY \•\T AXl\•IAN (Sto1·1·s, Co11nectic11t) : Tl11, is cl11·ectecl 
to Dick Va11derl)ilt Please gi,,e 11s i11 ,t little 111ti1·c clet,11! 011 110,v )'Ott 
J)1·event !lower lor111,1t1on 111 tl1e rl1oclocle11d1·011 

l\11{ ,r ANDEllJ~IL T: It can't al,v;1ys be J)reventecl Il it doe~ 
clevelOJ), J)incl1 it (Jttt. Ve1·y often ,,,he11 the 'li1·,t 1-oot 1s fo1·111ed, 1f 
caught early eno11gh, this co11ld be prevented by s1)ray1ng w1tl1 Seq11es­
trene 1ro11 cl1elate, 01· ,,,1tl1 J)ete1·s fert1l1ze1· ,tt a co11ce11t1·at1011 of 30 pa1·ts 
J)er million nit1·oge11. If tl11s cloesn't ,vo1·k yo11 co11ld ,tlso 1)1ncl1 out ,tn) 
flower b11cl that cl1d develop ,111d this wo11ld 11s11,111)' st,trt to g1·0,v ag,1 in 
J)1·oviclecl th,it tl1e JJl,111ts ,1·e1·e fe1·til1zecl ea1·l)'· · 

j\,fODER1\ T01l HILL: Il I 1111cle1·,t,111cl l1i, 1·es1)onse 1t 1s, co11ce1·11-
ecl w1tl1 up,etti11g tl1c C-N 1·;1t10 ,vl11ch ,,·011lcl p1·e,,c11t tlo,vc1· l)L1cl l01·111,1-

• t1011. 
l\IJl RICH1\RD FJLLi\•IORE: l\1f1·. l\•focle1·,1to1·, fi1·st of all, I 

,voL1lcl like to 111,tkc a co111111e11t. Yo11 111,1y 1·ec,1ll tl1,1t _s0111e )'e,11·s ,tgo 
we had a banq11et SJJeak('r wl10 1nent1onecl tl1e ,vork ot Dr. V,111 Slogte1·­
cn in Holland, ,.vl10 l1a5 vl'Orked out serological tech11iques for tl1e dcte1·-
111inatio11 ol v11·11ses in lJ1t!IJ011s pla11t 1n,1te1·1als No,v, ve1·)' b1·1efly, tl1c1 
1noc11l,1te l101·ses fo1· ce1·tai11 tyJJes of JJl,tnt , 1i1·115 01·g·a11i,1ns ,incl s11bse­
c1uently 1·e1nove l)loocl f1·0111 tl1e ho1·se, p111·if), 1t i11 so111e ,ort of se1·L1111 
and by int1·cid11ci11g tl1is se1·11111 into a ce1·tain 1·e;1ctive J)!ant, tl1cy can tell 
1mn1ecliately whether or not tl1at p,1rtic11lar b11IIJ is dise,1,ecl l)y vi1·11, 
Nov1, tl1e JJ!ant inclcxing tech11iq11e ol picking LIJ) tl1ese thing, by pla11t 
re,po11ses, 111 JJartic11la1·ly s11sceJ)tible JJla11ts is exceeclingl)' slo,,, ancl ];1-
!)orio11s. I th111k tl1is line of Van Slogte1·en's if 1t co11lcl !)e 11101·e ,v1clel11 

,ttJJp!iecl ,111d 111orc IJ1·oaclly sttJ)IJortecl, ,1ltho11gh it 1111gl1t t,tke tl11·ee sci­
c11tists ;111cl ten tecl1nicians ;1 1011?: ti111c, ,111cl cost ,1 lot ol 111011ey, h(ilcls 
11111ch !01· tl1e f11t111·e 

I ,va11t to ask Richa1·cl Vande1·bilt tl11s question. Do I 11ncle1·sta11cl 
that if 011e 1·epeatedly takes s111all le,1f ct1tt111gs f1·01n ,L v11ell-1·ecogn1zecl 
clone of 1·l1ododenclron, s11ch as Rl,odrJdencl1 on 1 o.~eitni elegr1n~, tl1at the 
s17e of le,1,1es on a fi11ished J)l,1nt ,v1ll l)e red11cecl so the plant is al1nost 
11nrecognizable, let's ,a)' at·te1· fi,1e <i1· tc11 veget,1t1,1e ge11e1·,1tio11s of tl1i, 
so1·t of J)1·ocedu1·e? 

]\ifR VANDEllBJI,T: Not 911itc. 
,L 1nat11rc pl,1nt )'<>LI sho11lcl11't !1,1,•e ;1n) 
cleveloJ) 11or1nally 

vVith ,I ,111all le,1f c11tti11g !1·0111 
t1·011!Jle. It ,l1011lcl g(i on ,incl 

I\1IR. vVILLIAi\1[ COLE (Pai11es,,1llc, Ohio): ;\ 911est1011 to I-011ie 
Vanderl)rook On tl1e eco1101111cs ol tl1c stock ])lock, I wonclered al)o11t 
your ,11·g11111ent of l)eing al)](' to t,1ke 1ncirc c11tti11g, 111ore q111ckly to sttJJ­
l)ly yo11r neecls Do yott tl1i11k tl1at tl1e cxt1·a ti111e 1t ,vot1lcl t,tke to ctil­
Iect yo111· c11ttings f1·01n tl1e 11111-~ery 1·0,11~ 111011lcl offset tl1c 111it1al c<>,t 
,111cl c,1pital 011tlay 101· the stock block;, 

]\ifll. V1\NDElll~ROOK: Tl1ere ,11·c t,vo ,111gle, Tt i,11't j11st tl1c 
c·,11)it,1l <11· co,t ,1!011e. So111('ti111es tl1c !Jlocks y(itt ;11·c g1·c>,~'i11g <>11 f(i1· sale 
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do 11ot 1)1·oclt1cc ,1, 111,111y ct1ttings ,1, ;11·c J)1·oclt1ccd ofl tl1c ,tock IJlock. 
Tl1,1t 1, one ol tl1c reaso11s l01· the ,tock blocks. Fo1· 111st,111ce, 1n one 
IJ!ock we set Ul) v,t.: hacl :1JJJJroxi1n,1tcly tl1ree httnclrecl T11x11, denszfrJ1·rn-
1.~ J)i,111ts set ottt Fro111 tl1c1se tl1ree l1t111cl1·ed !)!ants ,ve got an average 
of 20,0()0 ct1tt111gs. Yot1 :11·e 11ot goi11g to get tl1,1t (1·c)111 tl1e li11isl1ecl 
lilr>ck cc>11ta111i11g tl1e .,<1111e 1111111be1· IJcc,111se yo11 ,11·e going tci ,ell tl1e111. 

i\•[ll COLE: Unlcs, yciu are ,citing a 1·c)otecl cutti11g you arc~ 11c1t 
going· to be grov.1 ing that 111,1ny pl,tnts a11y,vay. Say, tor ,1 two-ye,tr olcl 
1)l,111t, il yott t,1kc one ct1tting, y<)t1 c,111 st1ll 111;1tcl1 yo11r 1111111l>e1·. 

i\•[R VANDEllBROOK · Y 011 g,1in 1n c11tti11g 1n,1te1·1,1I ancl 111,1ke 
1·c)o111 for expa11s1011. Yo11 c,111 get 111to 1l1e l1n111g-out ,tc>c.k 111arket 

l\•fODEllATOR HILL: I don't tl11nk tl1ere 1s ti111e for 111ore q11es­
t1011s. I tl1ink tl1e JJ,1nel 111e111bers l1,1ve clo11e ,1n cxcelle11t 10b. 

Ot11· next cl1sct1,,ion is going to IJe on ''i\•[11lcl1111g i\•[ate1·1als ;111cl 
i\•fetl1ocls of AJJJ)l1c,1t1on.·' D,1vc D11g,111 1s tl1e l\•[c1cle1·ato1· (ci1· tl1is grcitt!J, 
,incl I ;1111 going to t11rn it o,•e1· to 111111. 

i\•f r. Davi cl ll Dug:111, l)11gan N 111·scr11 Co1111J,1ny, Pe1·1 v, Ohio. took 
the c.!1,1 i 1· 

i\•fODER;\TOR DlJG;\N: Tl1,111k yott, J,1ck 
,ee by yot1r IJrogr,1111. co11,1,t, of H,11·,1ey Gray, C,1se 
D1·. l\•filler. 

Tl1e 1J,111el, as 
Hooge11cloo1·11, 

yotl 
,111 cl 

\•Ve ,viii st,11·t v.11th H,1rvey G1·ay ,vl10 will give 11s tl1e IJ,1,ic. f,tcts 011 
just ,vl1,1t 111t1!cl1111g 1, \.Ye ,1·111 tl1e11 let tl1e otl1e1· two 111e111be1·s lilt i11, 
botl1 with p1·actic,1I ,ind 1·e,e,11·ch fact,, to bt1ilcl tl11, st1bject 11p If the1• 
don't ,1n,we1· tl1e qt1est1ons, l ,tm going to take the liberty ol calling on 
tl1c ,1t1cl1e11ce lc11· ,c)111e of tl1e1r expcrie11ce, ,ci ,ve can l1;1vc tl1is thi11g 
1)1·etty ,veil tl11·,1,l1ecl ot1t 111 an 110111·'5 t1111e. H,11·,·ey, 1I yc>tt ,viii ,t,11·t 
the cl1,ct1ssion, 1Jle,1,e 

i\•fll. H;\llVl~Y GllAY (Far111ingcl,1le, Nc,v York): A11ythi11g I 
h,1vc l<) s;1y 1·el:1tive to 111t1lcl1cs ,viii !Je ge,1recl to the pl,1nts111an :1, ,t 
1Jro1J:1g;1to1· ;incl ,viii co,,t'r st1cl1 ,11·e,1s .ts seed 111 the seecl IJecl, seecll111gs, 
t1·,111,1Jl,111ts, 1·cotccl ct1ttings, g1·afts, ,111tl co111p,1r,1ble 111atc1·1,1! that v.1 ill 
be i11 tl1e bee! l01· one to tl1ree ye,11·s ,incl 111,tybe a !1ttle longe1·. i\•f11 

thinking clocs 1101 111clt1cle ,it this t1111e tl1e a1·e,1., o( stock blocks, it yo11 
,v1ll, or 111ater1,1I in tl1e fielcl that 1n,1Y or 1nay not be mt1lcl1ecl. ,I believe 
ot1r Society 1s ;111cl sl1011lcl conce1·n itself pr1111,11·1ly v,r1tl1 1)!,111t p1·01),1g·a­
tio11 1·,1tl1e1· tl1a11 11t1rsery 01Jt'1·at1ons ;111cl 111an,1ge111ent, a11cl so I will co11• 
fi11e 111y re111arks to tl1e 1)l,111t JJrop,1g,1to1· 1·athe1· tl1,1n to tl1e 11t11·sery111,111. 

l\1f11lche,, ,vl1,1t are tl1cy' I tl1111k if we wott!cl check on a goocl 
source 0£ printecl i11(ormation, the Brooklyn Botanical Garden a few years 
ago cl1cl a11 excelle11t job 011 a J)t1blic;1t1on 1n ,,,J1ich a dole11 01· 111aybe 
t,vo cloze11 ,t tt tl101·i ties p1·ese11 tee! tl1eir 1cleas 1·el,1 tivc to 11111lcl1es I n<>te 
tl1at 1n11lcl1es 111;1y i11clt1cle ;1 clt1&t 1n11lcl1 (01 tl1ose who a1·e 111terestecl in 
1·oc.k g,11·cle11s to1· 1·ock 1)!,1nt1ngs. 'l"l1c1·e ,lrl:' !JcblJlcs ;111cl stcine 1nt1lc.l1es. 
111 tl1c 111i11e1·;1J tyJ)e of 111t1lcl1, the11, ,ve ju1111J a consirler,tble clist,111ce 
11·0111 tl1e cl11st ;111cl JJebbles ,111cl stones, to alt1111i11t1111 foil. As long ,1s ,ve 
are 011 the sl1eet 111,tteri,1! s11cl1 as alt1111inu111 loil we go to pl,tstic fil111s 
,111cl 1):1pe1· sl1ects, ,11cl1 ,ts tl1c pine,,pj)IC growe1· 11,es. Tl1e1·e ;11·e 11111lcl1-
es of sl11·eclclecl JJ:11Jcr, 1J,1per 111,1cl1e, :111 ,ort, ;111cl kine!, <>f JJ,l!)er ,cra1J, 
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01·g,1n1cs, wa;te J)roclttct, ot ,1g1·1c11lt111·e 01· :1g1·1ct1ltu1·,1! JJ1·ocess111g, co1·11 
c<>b;, brush, whe,1t l1t1ll,, ,,,ood cl11ps 11·0111 tl1e cl11ppe1· ol tl1e t1·ee opera­
tor to the woocl cl111), of indust1·y i11 tl1e 111ills ,tnd 1nillworking, ,a,vclust, 
;111cl yo11 go 011 ;111cl ci11 to nan1e a; 111;111y 11101·e as I !1,1ve ,1!1·e,1cly n;1111ed. 
1\s ,L result ,1,e l1,111e ,1 ter1·il1c 11:11·1,1tio11 ,111cl 11t11nbe1· of 111,1te1·ials that 
co11lcl be 11secl ,ts 111t1lcl1es. 

Now ,v1tl1 tl1:1t i11 111111d, let', Jt11111) to tl1e 11ext 1Jo111t J l1,111e i11 
111i11cl, ancl tl1,1t 1s, ,,,]1,1t ca11 '-''e ex1)ect tl1ese 111t1lcl1es t<) clo? vVell, 1 
,vo11Icl say tl1ey will cont1·0I ,,,eecls ,vl1e11 J)l"OJ)erly :111cl ti111ely ,tJ)JJ!iecl. 
~'l1ey ,viii co11trol ,v,1te1· 1vl1en this i~ ,L l,1ctor or teatu1·e tl1,1t ,vc need t<J 
C<>ncen trate on, ,Ill Cl t !1ey ]1,1ve ,I COl1 tJ"()l I Ing actic>n 011 SOI I tClllJ)er,l tu1·es. 
1\ll ol these tl1i11g, ,vc l1ncl ,11·e i1111Jo1·t,111t ,ts f,11· as t1,tnSJJl,111t bed,, and 
,eecl beds are co11cer11ecl · 

No,v 111e ,viii 111ove on to the loc,111011 of ou1· beds 111 1·el,1t1011 t<J tl1e 
,011. vVhate11e1· 0111· object111e 111;1y be ,1, l,11· as ,,,eecl co11t1·0I, ,11,1te1· co11-
t1·0!, ,111cl te1111)e1·,1t111·e co11t1·ol is co11ce1·11ecl ,ve l1a11e ,t clecis1011 l1e1·e ,ts to 
,vhetl1er ,ve sl1011lcl or sl1ot1lcl 11ot 11se a 111ulch, bec;111se tl1e1·e 111,1v be , 
ce1·t,1in detr11nent,1I ellects connectecl ,vitl1 its 11se. T,1ke, f<JI" 111sta11ce, 
11 Yot1 would 111ulcl1 on a l1eavy clay so1l, 1 igl1t a,v,1y yo11 ,ire JJ1·etty apt 
to IJe 1n ditlic11lty. l c:111 1·ecall a young ch,tJJ who ,va, advisee! to n1ulch 
,v1 tl1 crush eel co1·11 colJs 011 an a1·ea bec,111;e his rhodocle11cl1·ons ,vere do-
111g JJoorly. He 111,1cle tl1is a1JJJlicat1011 of c1·11sl1ecl co1·11 colJ, t<) ,1 lJotto111-
l,111cl cl,1y soil. \'\Tell l1e h,tcl n101·e JJ1·ol)le111s after l1e ,t)JJJl1ecl tl1e 11111lcl1 
tl1,111 beto1·e lie ,tJJJJliecl it. In tact. 111!1,tt l1e sho11ld h,1ve clo11e, ,11,1s lift-

, -
eel the pla11ts 011t ,111cl gotte11 tl1e111 011t ol tl1at a1·e:1 bec:111;e tl1ey 1ve1·e 
cl1·0,11n111g. 

On tl1e othe1· l1,111cl, we have soil~ ,vl1icl1 ,11·e ligl1t i11 textt11·e. Here 
,ve l111cl that n1t1lcl1111g c,tn lJe helpl11l, ,incl we 1nay 01· 111,1y not 1nake an 
,11)JJl1c,1tion So 11·e l1a,'e, tl1en, tl1e;e clille1·ent kinds ol 111,1te1·1,1ls that 
,ve co11ld ,vo1·k witl1. \'\Te 1·ecog111ze ,vl1,1t they are t1sed 101·, 1e, \\1eed 
co11trol, soil ,v,1te1· co11t1·ol ;111d ,01! te1111Je1·,1t111·e cont1·0I \ 1Ve 1·ecognize 
tl1,1t ,011 tyJJe l1,1s ,111 i1111Jo1·td11t }J,11·t to 1)l,1y he1·e 

Tl1en ,,,e 11:1,,e ,111otl1e1· J)oi11t, :111cl tl1,1t 1s tl1e locat1011 <>l tl1ese .beds 
111 1·elation to tl1e ligl1t intensity. \•Vl1e11 ,ve l1ave ot11· !)eels i11 f11ll s11n 
\\'C !1ave a clif tere11t s1t11at1011 th,111 1vl1e11 11'e l1,1ve it 111 tl1e sl1,1cle. Whe11 
tl1e)' are in tl1e f 1111 s11n I 1·a1se tl1e q 11e~11011 ,ts to ,vl1etl1e1· we sho11ld 01· 
~l1011lcl 11ot 111,tke a11 ap1J!ic:tt1on of ,L 11111lcl1. Rea,oning tl11~ tl11·ough l 
W<)ttlcl s,1y ,ve 011gl1t to t,tke a look :it tl1e top ,ind root JJ01·t1011s (1[ the 
JJlant. A1·e the J)i,t11t, s111all leavecl 01· JJOssil)!y n,tr1·0,,, le,1vecl? Do the 
fJl,1nt~ l1a,1e ,1 cleeJ) J)enet1·ati11g 1·oot 01· clo tl1ey l1a11e ,1 ve1·y shallow, 
t1b1·011s root syste111? No,11 if tl1e pl,111t 11,1s a s1nall 01· 11,11·1·0,v le,tf and 
tl1e · ,·oot syste111 te11cls to go clo,v11, I believe tl1e place 101· yo111· JJ!a11ts 1s 
i11 tl1e ltt!l s1111, :1, ~0011 ,ts yo11 c,111 get tl1e111 tl1e1·e. \1/l1y? 11eca11se in 
11111 ~1111, pl1otosy11tl1etic ,tction 11,1, ,1 g1·e,1t p,11·t to JJ!ay 1n :1llecti11e, the 
C-N r,1tio. Tl1e C-N 1·,1tio hds to clc> w1tl1 tl1e a111011nt ol cc,111binecl ca1·­
l)o11, tl1,1t 1, )'our cellt1lci;e and co1111J,11·,1ble or allied 111,1ter1,1I,, }J1·opo1·­
t1<>ned against tl1,1t of the co1nb1necl n1t1·oge11, with the inte1·1Jlay of pro­
teins a11d a111i110 ,tcicls No,11 i11 tl1e £1111 s11n, the plant tl11·ot1gl1 photo­
;ynthesis ,,,ill 111a11t1l,1ct111·e an :1lJ1111c!,111ce ol c,1rbohycl1·,1te, ,ts Dick \Tan-
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(!c1·l>1lt po1ntecl OL1t, 1,v1tl1 ;111 other tl1i11gs lJci11g eqL1,1l 13ut tl1ev will 
J)J·oduce ,L large ,tn1011nt ol e11e1·giling lc>ocl, tl1,1t i~, tl1e c,11·!Jon end of 
tl1e C-N ratio bL1s1ness. So in the lL1ll SL1n ~•e ,ire going to get d. la1·ge 
,11110L111t of tood 111,11111l,1ctL1red ,vl1e1·e 11 ~•e \Vere to cL1t the light we 
\VOttlcl ,tlso ct1t tl1e ;1111ot111t ot foocl tl1;1t is p1·oduced, be,11·i11g 111 111ind 
tl1at 1,ve 11111st l1~11'e ,L ta,,01·able bala11ce ol JJ!1ospl1orL1s, 11it1·oge11 a11cl 
}Jl1ospl101·ic ,1cicl i\'li1101· ,111d t1·,1ce ele111c11ts ,,!so ~hot1lcl l1c g1ve11 dt1e 
co11s1de1·a tio11 ,tn(l ,tel) Lt steel i 11 the I Lt 11 s1111. 

vVl1y is 1t, tl1c11, tl1,1t 1\1e are 111,tking th1~ ,tJ>plic,1t1011 (>I ,t 11111lch~ 
f\1·e ,,,e JJt1tti11g 1t <)11 101· ,veecl co11t1·ol, ,vate1· co11t1·c1l, c>1· te111pe1·,ttt1re 
co11trol? Q11ite likely 1t is £01· ~•eccl co11t1·c>l to an exte11t If it is i11 
lJecls of tl1e ~ort I l1,1ve clcscr1bed the11 ,11·e11't ~e tailing to cons1(ler the 
11se o( 111ateri,Ll~ .',t1cl1 ,ts 111ethyl b1·01111cle. V,t]J,1111, and co1111J,11·,1ble 1nate-
1·i,1ls? I ,1111 11ot i11clt1(!ing 1n this JJ,11·t1ct1l,11· ,11·ea 111ate1·ials s11cl1 ,ts Si1na-
1.111e or CIPC lJtll tl1o~e 111,1te1ials tl1,1t ,viii se1·ve a~ a ne111,1toc1cle \\'hen 

' 

,t )JJJ!iec! 1n tl1e 1)1·01Jer ,111101111 ts. I tl1111k tl1,1t ,ve ca11 111;1ke 11se ol tl1is 
tyJJe ot 111ateri,1I 1·,ttl1e1· 1!1,111 co11t1·0!!111g 0111· ~•eeds ,vitl1 11111lcl1es. 

But if 1t is ,t te1111Jc1;1tL11·e control s11cl1 ,ts was pointed 011t ye,sterday 
1n 1·el,1t1or1 to tl1,tt JJl1ysiological bre,tkdown ,It the soil line ,vith taxus 
ct1tt1ngs, might 11c>t 1r1t1lches be the ,tn~,ver to that ,problen1? 

JI 1t is ,vater, tl1,1t 1s your 1Jroble111, ho,v in tl1e wo1·lcl c,111 you gro,v 
,t go<Jcl c1·op ol JJl,111ts ,1•1tl1011t ir1·ig,1tio11, so wl1at do yo11 neecl tl1e 111ulch 
lc11·? 

ll, l1owe\•e1·, )'Oll clo le,,n to\1·a1·d tl1e use of 1nulches, let's take a 
clo,e1· look ,tt so111e ol the~e ti1ater1,1ls tl1at l1,1ve al1·e,1dy bee11 suggested. 
I believe that ,vc ~!1011ld 1·ecog11ize 1·es1liency 111 ot1r 111ate1·1al so that it 
will not 1nat down. I believe that we sl1ot1ld 1·ecognize i11 111ate1·ial that 
1,vc choose to tisc ,1 11on-,1•,1ter itbso1·IJing 111,1terial. This ~rill r11le out such 
111,tte1·ials ,ts s,twcl11st a11cl JJe,tt moss, bec,tLtse tl1ey s11rely will }Jick 111) a ter-
1·1 l1c ,1111ount c>l ,v,1te1·. Tl1is 111vites tl1c 1·<l<)t~ to g1·0,v i11 the 11111lcl1 where 
it 1, yo111· inte11t1011 tl1ey g1·0,v in tl1c 111e(li11111 wl1ich ha~ IJeen 1Jrepared 
IJel<>11• lor tl1e111. So 1·,1tl1e1· tl1an 11si11g s11cl1 111ater1als ,is ]JC,tt 1110,~ ancl 
~,,,,,cl11st, l ,vot1l(l s11ggest tl1e consicle1·,1tio11 ol salt 111a1·sl1 hay, woocl chips 
,111d ~l1reddecl s11g,11·c,1ne. Tl1ese 111,1te1·i,1l, possibly sl1011lcl be 11sed ove1· 
,0111e o( tl1e otl1e1· 111,1te1·i,1ls tl1,1t h,1ve bee11 st1ggested I tl1i11k it is 
111ost i111portant in tl1e c,1se ,vherc tl1e JJla11ts are 1n tl1e st111 tl1at we 
,l1ot1l(l ,1vo1cl so1l-likc n1aterials, sucl1 ,ts JJeat ,ind sawcl11,t, because it 
([oes invite tl1e ro<>ts t<J 9o 1nlo the 111L1lcl1 r,tther than 111to tl1e medium 
below. 

1 prefer to JJttl tll)' ])!ants, a11cl l ,t,k yo11 to co11side1· JJtllting )011r 
jJl,111t, i11 1111g1dt111g sl1;1cle, ,,,he1·e 011c 111i1111te the sl1,1cle is i11 ,11cl1 ,t 
,J)<>t ,111cl a le,v 111in11tes J,1te1· tl1e s1111 c1·ce1Js i11 ,111d tl1e ~l1,1cle 111oves 011. 
Tl1i,, I believe, give, yoL11· {)la11t, a l>ettc1· cl1,111ce to 111a11L1l,1ctL11·e this 
l<>ocl Ll1a11 tile)' ,vo11lcl 11 tl1C)' ,,·e1·e 1n 11111 s11n, b11t ,till yo11 ,11·e gett111g 
tl1e be11elit <>l 1·ccl11cecl 1v,1te1· losses ,111cl ,t l)ette1· cont1·c>l ol te1111)e1·,1t111·es. 
He1·e ,tre tl1e ty1Je c>l J)l,111ts l \vo11lcl pt1L 111 ~11ch a 111ig1·,1ti11g ,l1,1cie. It 
11•011lcl be tl1ose th,tt ~uffe1· £01· the s,1ke ol a better te1·111, ''cook-out." 
''Cook-out'' s01111cls like ,t Boy Scout 01· Gi1·I Scout' phr,tse. That is not 
wl1at' I a111 talki11g ,tbout. I a111 talking about plant, th,1t ,tre large 
le,1fecl ,111tl1 til)1·011, 1·<><Jts 11 )'Ot1 JJl,1ce ,t la1·ge leafed fib1·ous rootecl cut-
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ting 01· seeclling i11 tl1e £till st1n yo11 ,11·e goi11g to l1a,•e ''cook-ot1t." Tl1e 
te1111)e1·att11·es ,11·e go111g to 1·a1se ha,1oc w1tl1 tl1e ,,1ate1· loss, !)otl1 l)y t1·an­
sp11·ation ,111cl ev,1J)o1·at1011. So \\'e sl1ot1lcl see to it that ot1r J)l,111ts ;ire 
proteclecl l1·0111 tl1is 1·,11)id loss ol ,v,1te1·. i\•[ig1·;1ting shacle ,vill clo tl1e 
job better tl1;-111 111t1lcl1111g 1n the lull 51111 ,,ve al,o get goocl co11t1·0I ove1 
te1npe1·at111·c witl1 1111grating sl1;1cle We get goocl cont1·0I over w,1Le1. 
011r becls wo11ld be slerilizecl ,vitl1 1nell1yl b101111cle or Vapa111 1·,1tl1e1· tl1,111 
11111lcl1ecl. Ho,ve,1e1·, if yo11 we1·e to 11111 lcl1, beca11se you l,11lecl to J)1·,1c­
tice weccl C<)11t1·0I, ,t lighte1· 11111lcl1 ,viii clo tl1e ]Ob, 1f it ,,,e1·e i11 tl1e !1111 
s11n. I clo11·t k110,,, ,vl1)', b11t tl1is is 111y ribse1·v,1tion ovc1· ,1 1111111l)e1· ol 
ye,1rs. L l111cl ,,,I1e11 I 11se ,,,oocl cl111)s I ca11 get ;1,11,11' ,,,1th 11ot 1n11cl1 
11101·e tl1,111 ,1 11,111 incl1 l,l)'er of \\'Ood cl1iJJS. Tl1ese ,vood cl11JJS. ol co111·se, 
co111e I 1·0111 ,t 111 i 11 1·a the1· th,111 l1·0111 the cl1 i \JJJet· that tl1e l)1·t1sl1 cle,111-11 J) 
lellow 11se Tl1e,e cl1ips are ol ;1 size like nickels, clin1es a11cl q11,11·te1·s, 
laicl clow11 jt1,t like so tnany little ])!ates. Tl1is ,vill do ;1 ,,1011de1·l11l job 
of we eel co11 LrcJI 

]\-[OJ)EIZ;\ TOIZ DUGAN. 'fl1;111k y<>ll, Ha1·vey. ,,ve \11 111 J),1,s 
110,v to J\,[1·. C,1se Hoogen<loo1·11 tor l11s co111me11t, 

J\,fJZ. Ct\SE HOOGENDOORN: Now yo11 j11st he,11·d tl1e tecl111ical 
s1cle ol 1nt1lcl1ing \Vhat I am going 10 give Yott is 111st n1y o,vn ex1Je1·i­
e11ce, wl11cl1 of co111·,e i~ pu1·ely con1111e1·c1,1l. I l1ave a\1·eacly lo1111fl 011l 
tl1;1t Har,1e)' ,111cl I a1·e on O\Jpo,ite s1cles of the fence 

l\11·. Ho<>ge11cloo1·11 ]Jresentecl 111, \J,t\Je1· 011 11111lchi11g 111,1te1·1,1ls a11cl 
111etl1ocl, ol ,1 j)JJI 1c.,1 tio11. He s11 J)JJie111en tecl !1is cliscuss1on ,v1 tl1 de111011-
;tr,1tio11s ol J)l,111t 111,1teri,1ls g1·0,v11 11ncle1· tl11s syste1n ol c11lt111·e . 

• 

USE OF MULCHES IN THE NURSERY 
CASE Hoc>C,ENI>OOI{N 

H1;1Jge11d1;c11n Ni1,1)e11e.1 
Ne1vpu1·t, l'f.f1ucle J1lr1nd 

S111ce ,.,·e clo ,1 lot ol p1·opag,1ting, ,ve l1acl tl1e sa111e t1·ot1ble eve1·y­
one else !1as ,111cl tl1at is to keeJJ al1e,1d o[ the ,,,eeds in tl1e becls. '1']11, 
is 11s11ally all l1,111cl,\•01·k, ,,,}1ich 1s costly ancl cons11111es a lot ol t1111e. 

Beio1·e ,,,e l)eg,111 to 11se a 11111 lcl1, tl1e ,01! in tl1ese beds, co11s1sti11g 
ol a l1ea,1y lo,1111, ,,,as \'Cl')' l1a1·d in tl1e SJ)1·ing, afte1· the !1eavy w111te1· 
1·ai11s a11cl q11ick clryi11g Sj)l'ing wi11ds. rr1·yi11g· to, break ll]) tl1at soil i11 
tl1e SJJri11g ,111tl1 ,t ,5c1·atcher w,1s slo,,, wo1·k ,111cl ,vas l1a1·d 011 tl1e ,v1·ist, 
,vl1icl1 11,1, botl1e1·ecl 111e for years. So I st,11·tecl to look a1·01111cl 101 ;1 bet­
ter 111etl1c)cl to C<>11trol tl1ese weecls ,111cl tl1e l1;1rcl soil co11clit1011 Al te1· 
looki11g ,11·011n<l l st,11·tecl to elin1i11,1te v,11io11s n1t1lcl1 111ate1-1,1ls 1·01· 011e 
1·e,1s011 01· dnotl1e1·. 

I l1,1cl see11 tl1e ,,1,vcl11,t 11,t'cl, ,,,]1ic.l1 I tl1011gl1t l1,1ll cl1,,1,t1·l>t1, 1 c­
,11lls. It lJ1·oke clo,,111 too ldst, 1·obb111g tl1e soil o[ 11it1·ate 111t1·i)ge11 1\s 
a 1·es11lt tl1e pl,111ts turned yello,v ;111cl neeclecl co11stant feecl111g ,,,itl1 
nit1·at. Fo1· th,tt sa111e 1·easo11 I clid not d,11·e to tise ,,,ood cl1ips, choppecl 
sl 1·a,v 01· l1ay. Then we co1ne to pe,1 t 111oss. That looked al1-igl1t to 111e 
at [11·st, !)11t ;1fte1· a11alyzing tl1e 1-esults, I eli1ninated that also, [01· these 
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looki11g ,11·011n<l l st,11·tecl to elin1i11,1te v,11io11s n1t1lcl1 111ate1-1,1ls 1·01· 011e 
1·e,1s011 01· dnotl1e1·. 

I l1,1cl see11 tl1e ,,1,vcl11,t 11,t'cl, ,,,]1ic.l1 I tl1011gl1t l1,1ll cl1,,1,t1·l>t1, 1 c­
,11lls. It lJ1·oke clo,,111 too ldst, 1·obb111g tl1e soil o[ 11it1·ate 111t1·i)ge11 1\s 
a 1·es11lt tl1e pl,111ts turned yello,v ;111cl neeclecl co11stant feecl111g ,,,itl1 
nit1·at. Fo1· th,tt sa111e 1·easo11 I clid not d,11·e to tise ,,,ood cl1ips, choppecl 
sl 1·a,v 01· l1ay. Then we co1ne to pe,1 t 111oss. That looked al1-igl1t to 111e 
at [11·st, !)11t ;1fte1· a11alyzing tl1e 1-esults, I eli1ninated that also, [01· these 
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1-e,tsons: i11 tl1e t11-st JJlace, 1t is 1-,1tl1e1· ex1Jens1ve, a11cl 111 tl1e seco11cl JJlace, 
Jttst ,ts soon ,ts yot1 get so111e ,vi11cl 01- cl1·y ,veathe1- it clries ottt ancl blows 
,1rt)t1ncl to ,t cert,11n exte11t. 1\ !Jed, wl1icl1 has bee11 plantecl to c11tti11gs 
or ,eetll111gs i, never perfectly level. No,v wh,1t h,tppens? It yot1 ,v,1te1-
thesc bee!, with overhe,1cl irrig,1tio11 ,prinklers, or yo11 get J1e,tvy rai11s, 
Y<)t11- JJe,1t n10,s w1II float to tl1e lowe,t JJl,tces 1n tl1e IJecl "l"he result 
of' tl11s 1, tl1at the l1ighe1- are,t, 111 )'<Jt11- bee! have no JJCat 1110,s, while in 
tl1e l<Jwe1· ;1re,1, the JJe,tt 1110s, w1ll lJt11y the seedlings or ct1tt1ngs. I 
,1!,c1 f(1t111tl tl1,1t wl1e11 tl1e JJC,tt 111<J'>> get, cl1·y, 1t does 11ot l1e!JJ to 111,tin­
t,1111 tl1c cles11-ecl 11101,t111·e co11te11t i11 tl1e soil. Tl1i, cl1111111dtecl JJeat 
111<1,., 1<>1· 111e. 

Tl1e11 l ,t,11·tetl ex1Je1·1111e11t111g ,,,1tl1 ~t1ga1- cJ.11e (al,o c,tlletl Se1·,•,1ll) 
Tl11, ,tJJJJe,tlecl to 111e s111cc cane 1, JJre,,ecl tlat ,tncl ,vot1ltl l1,1,•e 110 te11-
cle11cy to 1·011 01· blo,,, ,11-ot1ncl N(>t k11(>,ving what· tl1i, 111,1te1·i,1! wot1ld 
tic> to tl1e JJl,111ts, ,,,e ,t,11-1ecl to expe1·i111e11t and used 1t t111cle1· tw<> ,l1ade, 
<>I eve1·y ite111 ,ve l1acl 111 the IJecl,, i11 other words, two sh,1cles ol yews, 
t,vo ,l1ade, of jt1n1pers, etc. Ot11- beds ,11·e 53/4 feet wicle ;111cl we t1,e !,1th 
,h,1cle, wl1icl1 a1·e 4 feet ,v1cle ,111tl () leet long. ,,ve then w,1tcl1ed it lor 
,L ye,11-, e,pec1,1lly s111ce ,111,111 1·l1ocloclendrons, azaleas ,111cl p1e1·i, a1-e very 
,ens1tive. lt there was anytl1111g wrong ,vitl1 this sugar ca11e, these ite1ns 
,1•ot1lcl IJe tl1e t11·,t to s110,v It 

•• 

Everyt1111e ,ve exa1n111ecl tl11, ,t1g,1r ca11e, \\'e not1cecl that the ,oil 
11eve1· baked bt1t 1-e111ai11ecl 111ce ;111cl loose, and, at tl1e s,1111e t1111e, there 
,v,,, ,1l,v,1)'s 111oistt11-e in tl1e soil ,111<l 011ly a few weed,. Eve1-y 1te111 hacl 
,1 goocl cc>lo1-, e,•e11 tl1e 1·l1oclocle11cl1·011s ,incl azalea, Atte1· ,1 )'e,11· ,ve ex­
,1111inecl tl1e sug,11- ca11e. It lookecl cl,trker tl1an it did or1gin,1lly, it was 
we,1tl1er IJe,1ten, and 1t l1<lc! settled s01ne, but it had not cleteriorated to 
,111y extent. As tar as I w,,s conce1necl, the results were ve1·y s,1t1slacto1-y. 
Eve1- ,i11ce tl1en we h,1ve 11secl st1g,1r c,,ne on everytl1ing we JJl,1nted in 
lJetl,. 

Now to tl1e ,tp}Jiicat1t)11 ol tl1e st1g,1r cane 111ulch, wl1icl1 1 thi11k i, 
1111po1-t,1nt. This sugar c,1ne co111cs i11 bales 24 x 24 x 2() 111cl1es ,tnd is 
J1,11·d, 111ach111e p1-essecl being !1elcl togetl1er by 3 ,vires 11111cl1 like a bale 
c>1· JJe,tt 111oss. vVe take ;1 l1,1tcl1et to snap the ,v1res ancl b1·e,1k LtJ) the 
IJ,tle ,,,itl1 a s1Jade or !1atcl1et 111to 3 01- 4 lu1nps and tl11·0,v it in a co1-n 
c11tte1- ,,,itl1 a blowe1-, wl1icl1 1s belt clr1ven f1-01n tl1e JJowe1· t,1ke off a 
t1-,1cto1·. vVe gene1-ally cl101J tttJ JOO or J 50 bales at a time ,vhich takes 
011ly ,1 lew l1ot1rs with 4 01- 5 111cn. 1-\fter it is passed tl1rough tl1e co1·n 
ct1ttc1- ,incl blower 1n ,1 l)tg 1)1le, 11 i~ thoroughly b1-oke11 LIJJ, llt1lty ancl 
1·e,1tlY l01- t1,e. All we l1,1ve tt) clo 110w 1s back a t1 t1c_k 11p, lo,tcl it ,111d 
t,tke it to ,vherever \\'e ,ire J)lant1ng. 

It we are mulchi11g evergreen cutt111g·s we IJut it 011 ,tbout l 01· 1 ¼ 
i11cl1cs cleep. 111 larger cutt111g,, like fl,Iag11olias or cl1e1-rics, ,111d Red 
J,1J),111e,e 111a1)le gratts, beecl1 gr,tlts, etc we put 1t 011 alJottt I½ 111ch 
cleeJJ. 111 ,111,1I! c11ttings ,incl ~eccll111gs we use 111aybe 011e l1,1lf incl1 or 
even less. No,v, of cot11-se, tl1is cloe, not eli111111ate ,veecls 100 1)e1- ce11t, 
bt1t \\'e get 11·01n 50 to 75 pe1- cent cont1-ol, dependi11g on l1ow thick 01· 
thin ,ve c,1n apply it. vVe leel tl1,1t \\'e ,:1ve a t1·e111endous ,1mou11t of 
l1,1ncl ,veecl1ng as ,ve l1,111e 8 01· 9 ,1c1-es 1n becl, alo11e. 111 lact, I jt1st 
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coL1nted the beds ancl c,1111c U}J ,,,itl1 195 becls, 6 feet wide and ave1·,1ging 
200 feet 1011g, ,vhicl1 rcqL1i1·es a lot of l1:111dv1'ork to keep free of ,veeds. 
\,Veecling these suga1· c,1ne becls is 111L1cl1 easier on the fingers and scratch­
e1·s ,is well ,1s bei11g 111L1cl1 1·,1ste1·. 

,,v11e11 ,,,e jJl,111t s111,1ll cL1ttings a11cl seecllings in the ea1·ly sL11nme1·, 
a11cl ca11 0111 y ,t JJIJI y ,1 s111~1ll a1110L111 t oi s11g;11· cane, ,ve add to it i11 tl1e 
fall afte1· tl1ey 11,tve 111,1de so111e gro,vtl1 and the plants a1·e a little larger. 
vVhe11 we jJt1t tl1is s11g,11· c;111e in tl1e IJecls, ,ve take it off tl1e t1·11ck in 
,,,heelbar1·0,1·s, big· pl,111ti11g boxes, 01· b11sl1el baskets and just thro,v it 
,11·01111cl 011 tl1e becls by big clo11ble l1,1ndf11ls. It 11at111·ally falls very 
1111e,,en. Tl1e11 ,ve c11 t so111c wi lei cl1e1·1·y brancl1es ,vith the leaves on 
,t11cl 11se tl1ese ,is b1·00111s to b1·11sl1 011 t tl1e sugar cane eve11ly. Anothe1 
i111po1·ta11t 1·,1cto1· ,1bo11t s11g,11· cane is that it does not rnat like chopped 
str,tw 01· h,tY a11cl tl1erefo1·c g·ives yo11 excelle11t ae1·ation, ,1s it allows 
,vater tl11·011gl1 ,·e1·y e,tsily. 

Now ,t ,vo1·cl o[ c,111tio11, clc>11't try to go after JOO 1Jer cent weed 
co11trol by 1J11tti11g tl1e 111ulch 011 tl11·ee or four inches thick 01· 1nore as 
that ,vii! l1,1ve disastro11s results. We also discovered since we used a 
11111lcl1 tl1at we h,1ve ;1 l)etter 1·oot system. By l1aving a looser soil which 
has a better 111oisture content, we procluce a lot of white, soft feede1 
1·oots 11ear tl1e surface of tl1e soil giving us a plant which responds 
quicker aite1· tra11sJJl,1nti11g. We l1,1ve also learned another advantage 
abo11t tl1e 11se 01· ,t 11111lcl1. Ye,11·s ,1g·o ,ve used to t1·ansplant seedlings in · 
Septe111ber, b11t it 11ever ,v,ts ,tdvisable to t1·ansplant 5eedlings later than 
that. If ,ve jJla11tecl l,1tc1·, tl1e pla11ts ,vo11ld 1Jartly heave or J1eave out 
altogethe1·, res11lti11g in jJ001· stands. Of cou1·se, yo11 1·ealize tl1,1t I ari1 
talki11g about 011r New Eng·I,111cl co11clitio11s. 

Since ,vc started to 11se tl1is s11ga1· ca11e 1nulch, v11e can plant a11yti111e 
d11ring the f,tll, eve11 in N ove1nbe1·, _as long as tl1e g1·ound is in good 
sha1Je. We 11se eigl1t incl1 bo,11·cls aro11nd tl1e beds and the11 111ulcl1 the 
c11tti11gs 01· seedlings. vVe tl1e11 1J11t l,1tl1 sl1ades over tl1e t1·,1111e and 011r 
heaving t1·011bles ,11·e eli111inatecl. 

No,v to su111 111) the ,tdvantages of using a 111ulch. We control 50 to 
75 1Je1· ·cent of the weecls. We n1aintaiJ1 a l1igher n1oisture co11tent in 
the soil, and conseq11e11tly !1,1ve to do less i1·rigati11g. We are getting a 
bette1· root systen1. \,Ve ,ire g·etti11g 1n11ch better gro,vth as ou1· beds are 
neve1· buried 11nde1· weecls. Being able to clo a lot of bedding· 011t i11 the 
fall, takes that 1nucl1 press11re off the sp1·ing planting season. At the 
sa111e ti111e, fall pl,tnted seedlings ,tncl c11ttings ,viii produce 1nuch better 
g·rowth th,tn spring !Jl,tntecl stock. 

Now I wo11ld like to ,tclcl 011c 11101·e thi11g· about a n1ulc!1 we· 11sed 
25 ,tncl 30 yea1·s ,tgo, th,1t is, 1·otted cow 111,tnure. We used to plant our 
beds in tl1e spri11g ,lll(i e,tt·ly Sllllllllet· ;111d then tor) clress the111 in the 
late f,111 witl1 011e yea1· olcl cow 111;111L1re. That was a v1·onderf11l 111ulcl1 
,1s tl1at would give yo11 excellent gt·o,vth, bea11tif11l color on the stock 
a11d it acted as ,t fertilizer at the s,1111e ti111e. But it too created a weed 
JJroble111 since it 1·es11ltecl i11 the JJt·oduction of a lot of clover, whicl1 is 
hard to pltll, plus tl1e usual chickweed and pigweed, etc. The weeds, 
being well fed ,vo11ld gro,v very fast ancl gave us a battle all su1111ner 
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long. The1-efo1·e v1'e eli111i11,1ted tl1e 11se of co,v 1nan11rc ,ts ,t 1111,lching· 
111,1terial. 

• 

CHAIRlvI1-\N DUG1-\N: Tl1a11k yo11, Case. 
Next v11e have D1·. I~ob j\,Jille1· f1-01n Ol1io 1\g·ric11lt111·,1l Ex1Jc1·i111e11t 

Station. l clon' t be! ieve l1e l1as as big· a bag· of t1·icks as C,1se l1,1s, IJtt l 
as yo11 will see, lie l1as ,1 lot of goocl p1-actic,1l i11£01·111ation. 

DR. ll. 0. i\'flLI_Ell ('1/ooste1·, Ohio) : Thank yo11, D,1,•e. v\111,tt 
I ,vould like to clo is to clisc11ss one J)Oi11t l think to11cl1ed 111Jci11 i)y IJotl1 
of these ge11tle111en, that is, tl1e fact tl1,1t 1nulcl1 111,tterials v,11·y. Not 
cinly do tl1ey v:1ry in co111positio11, b11t the effects also va1·y. I tl1ink it 
is i1nportant to p11t tl1cse t,vo conside1-atio11s together. We l1ave s11111111c1· 
n1ulches ,tnd 1,ve l1ave ,vi11ter 1n11lcl1es. The objectives of 11sing ,t su111-
111er 111ulcl1 ;11·c clitJ'erent fro111 tl1e objectives of 11sing· a wi11tcr 11111lcl1. 
Sum1ne1- objectives, g·oing· over it lJriefly, are ,veed cont1·0!, 111oi~t111·e 
control, ;111cl te1111)e1·at11re co11trol. 

Resea1·ch in tl1e 11ine-yea1- ex1Je1·i111ents on 1nulcl1i11g· l1ave show11 
fairly co11cl11sively tl1;1t vVooste1· silt-loa111 ,vas a l1eavy soil whicl1 con­
tained a g1·e;1t ,111101,nt of 111oist11re :incl tl1at m11lcl1ing h,ts h,1cl ;1n effect 
on that 111oist111·c. ln c[1-y ye,trs the 11111lcl1ed !)lots yielcled lJette1· tl1a11 
tl1e 11nn111lcl1ecl. 111 ye,1rs ,vl1e11 tl1e1·e \\'as aclequate rainfall, tl1e 11111lcl1-
ed J=>lots v1•ere sti I I ,ts goocl 01- better than 1111m11lcl1ed J)lots. In )'e,11-., 
wl1en 1,ve l1acl l1e,1,1y 1·ainfal I tl1e yielcl on tl1e 11111lched plots 1night have 
been clov1•11 co11siclerably. This ~110,vs tl1at ove1· ;1 ni11e-yea1· l)eriocl tl1e 
J:>ri111a1-y effect 011 !)!ant g1·01,vtl1 ,,,as ,tn effect 011 the 111oist11re conte11t 
of tl1e soil ,tnd tl1e ;1111011n t of 111oist11re available to the 1:>I,111t. i\1fois­
t111·e cont1·0! tl1en is 011e JJ1·i11)a1·y olJjective of a s11111111er 11111lcl1. 

Let 11s look ,tt te1111Je1·,1t111·e co11trol si11ce tl1e1·e l1as bee11 co11siclc1·­
;1ble 1·esea1·cl1 to show tl1,1t 11111lches clo affect soil te1111Je1·,1t111·es. U11-
fo1·tunately, no 011e is ,·eally able as 1·ar as I know to say exactly v1•l1,1t 
the effect is. Hig·h soil ten1pe1·atures a1·e tempe1-at111·es tl1at ,11·e lJ,ttl. 
but l1ow b,tcl are tile)'? I clon't think 1\re kno\v for sure. It cert,1i11ly is 
1 ikely to va1·y ,vi th tl1e ty1Je of 111,1 terial }Jt·oduced. Lo½'e1· soil te111pe1·;1-
tt1res 1113)' co11trilJt1le to tl1e be11eficial effects cle1-ived f1·01n s11111111e1· 
1nulcl1es. S11n1111e1· 111t1lcl1es also ;1clcl conside1-ably 1no1·e 01·ga11ic 111,,te­
rial to the soil whicl1 in turn improves soil structure and i1nproves soil 
fertility. Assu1ning that we acld enoug·h nitroge11 to cor1·ect tl1is c,11·­
IJ011-nit1·ogen 11nb,1l,111ce th,1t we so1neti1nes get by adding· easily cleco111-
poesd inorganic matter, such as straw, sawdust, and so forth, tl1e net long­
tern1 effect of any 11111lcl1 111aterial v1·ill be an increase i11 soil lertility. 
This co111es ,1!Jo11t eve11 tho11gl1 tl1e organic 111ateri:1I initi,tlly ties tl}J 
11itrog·e11. Tl1is 11it1·oge11, hov1,eve1·, cloes beco1ne ,tvailable i11 l,1te1· 
years. Du1·i11g tl1c 1·i1·st yea,·s of the expe1·i111e11t 011 11111lchi11g· it 1,v,1s 
1·ou11cl necess,1ry tt> ,tclcl ,1dclitio11al nit1·oge11 to 1nulched g1·,11Jes. How­
ever; in later years, as the acc1111111lated 11it1-ogen and bacteri,t broke 
down and beca1ne av,1il,1ble to the plant, there ,vas a 11et incre,1se in 
nitrogen as well as i11 JJl1os1Jhor11s and potassiun1. 
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A11othe1· thi11g· to tl1i11k about is the fact that 1nulching improves 
soil structt1re. Tl1is v.1as totiched on by lvlr. Hoogendoorn when he sai(l 
that the soil is loose. vVhy is it loose? 011e. 1·eason conceivably is that 
tl1e 111t1lcl1ing 111,tterials p1·ovide food fo1· bacteria in the soil which acts 
to aggreg,,te tl1e soil. Tl1ey b11ild up qt1ite rapiclly and the net effect is 
a g·ross i1111Jrove111en t i11 soil structt1re. 

I wot1ld ;1Jso like to 1Joint ot1t one othe1· possible aclvantage of a 
s11111111er 111ulching, so111etl1ing· that I think is gener,tlly neglected. It 
seems to 111e qt1ite conceivable _that st1n11ner mt1lches cot1ld also improve 
soil aeration. Ho,v? Ce1·tainly, the)' prevent p,tcking- of the surface of 
the soil, wl1icl1 1nigl1t i11creasc tl1e a1no11nt of oxygen which goes into 
tl1e soil. Tl1cy ;1lso very clefinitely could keeJJ the roots in tl1e upper 
l,tyers ~of soil wl1icl1 ;11·e looser. This 1night be very definitely an im-
1Jroven1ent ,is f,1r as ,1c1·,1tion is concerned. Soil aeration is important, 
ancl as I say, we don't k11ow jt1st ,vl1;1t the effects of 1nt1lched material 
a·1·e 011 this i111porta11t subject. 

Now let's take a look ,tt wi11ter 1nt1lches. We have said we need to 
co11t1·0! weecls, to cont1·0! 111oisture, to control soil temperatt1re, perhaps 
to increase org·,1nic 1n,1tte1·, to increase fertility ancl to i1nprove soil struc­
tt11·e and incre,1se ,1eratio11. ·Tl1e soil, as I see it shot1ld have a winte1· 
111ulch ,is inst1lation to 1J1·otect tl1e soil fro111 alternately freezing and 
thawing and to 1Jrevent plant losses by this process of heaving 011t. 

In JJ!ants tl1at ha,,e 11nderground storage structures or herbaceous 
JJ!a11ts which have no above-ground parts cluring v.•inter, the iclea is very 
definitely to a1JpiY ,1 111ulch to insulate tl1e soil. This keeps tl1e soil 
fro111 freezi11g ,incl tl1awing, by keepi11g it in a frozen condition from 
the ti111e the n1ulcl1 is applied t1ntil the ti111e it is re111oved. 

Now tl1ere is only one 1na jor o~jective, as I see it, 1·01· ;1 winter 
111ulch, na111ely fo1· inst1l,1tion. "\,Vhat 111aterials give yo11 good inst1la­
tion? First of ,111, the icleal ins11lation mate1·i,1! is sno,v. Again, as far 
,ts tl1e 111t1lch is co11ce1·11ecl, 111an)' }Jla11ts can be g·rown i11 containe1·s on 
tOJJ oi tl1e g1·01111cl i11 otl1e1· IJarts of tl1e cot1ntt·)' tl1at a1·e not as hardy 
,ts tl1is pa1·t i11 Ol1io. Tl1e 111ain reason fo1· this is tl1e fact that snow 
covers the111 ,111 wi11te1·. This protects tl1e111 £1·0111 f1·eezi11g ,ind tl1awing 
a11d 1J1·eve11ts losses i11 tl1is 1J,11·tic11lar JJ!a11t. We can't ,,JI l1ave snov.· 
,vhen we v.1,111t it. \Vl1at otl1e1· 111aterials ,tre goocl? Let's keep in 1nind 
,vhat we ,vant i11 ,111 insulatio11 111aterial that aren't ,vet and soggy since 
they tend to i11st1l,1te bette1· tl1an 111aterials ,1·hich ,11·e easily wet. The 
sugar cane as Case !Jointed out, did not p,tck, or beco111e wet, and this 
appare11tly JJ1·0,1icled good ,vinte1· protection. Thl)Se who live along the 
East Coast k11ow that salt l1ay is av:1ilable and this ,1lso, (loes not pack 
and becon1e sog·gy. 

Wl1e11 yo11 get into this part of the cou11try, tl1e good 111ulching· ma­
terials availalJ!e loc,tlly ,11·e 11ot quite so nt1merot1s. Ce1·t,1inly, straw, 
cor11 col)s to ,t lesse1· exte11t, ;111d s,1,vdust 111,1te1·ials, do beco111e packed 
dt11·ing the winte1·ti1ne. So pe1·haps this suga1· cane 1nig·ht be a p1·etty 
good 111ate1·i,1l for this IJt11·1Jose. Pe1·sonally, I l1ave l1ad no expe1·ience 
,vith it. Re111e111be1·, i11 the ,vi11tertime the thing we are after is insula­
tion. For those of yo11 who are thinki11g abo11t liners, and so fo1·th, in 
beds, maybe tl1c inst1l,1tion is a disadvantage, because v.1e a1·e holding the 
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soil he,tt in tl1e soil ,111cl it is 11ot getti11g· ,tl)ove tl1e becls. l3y the s,1111c 
toke 11, v.1e ,11·e keeJJi11g the cold air te111 JJera t111·e tip ,1 bove the plan ts a11cl 
the col cl is 11ot IJcnet1·ating· the soil. It is ,111 ins11I,1tio11 l,1)er we a1·e 
JJ1·ovicling·. l c,111 see ,vhere ins11latio11 of tl1is t)'JJe 111igl1t 11ot be clesi1·­
able since it 111ig·ht co11tri.bt1te to tl1e ,vi11te1· killing· ol tl1e ,1bo,1e grot1ncl 
pa1·ts j11st ,tbove the 11111lch. Pe1·l1,111s tl1e1·e 111,1y be s0111e c1uestio11s 011 
that later. 

l wo11Icl like to e1111)!1,1size tl1e J)oi11t tl1,1t. I lee! c111ite clefi11itely tli,tt 
the cl1oice of 111aterials is goi11g to cle11e11cl ()11 wl1etl1e1· ,ve a1·e talki11g 
alJot1t tl1e ,tJJJJlic:1tio11 !Jl a 511111111e1· 11it1lcl1 <ll' ,1 \vi11te1· 11111lcl1. Both ol 
these t1ses l1ave clifferent objectives in 111i11cl. Tl1,t11k yo11 very 11111ch. 

l\tlODEl<,'\TOR J)UGAN: Tl1,111k )'011, 13c)b. I ,vas afr,1id tl1c 
J),111el n1e111bers ,,·otrlcln't 111e11tion ot11· f,1vori te 11111lcl1 he1·e in -,,Ohio, 
k11ow11 ,ts sno,v. All o( yot1 l1ad a de111011st1·,1tion of l1ov., th,1t is a1Jpliecl 
tl1e otl1c1· clay. 

I 110,11 call for questio11s [1·0111 tl1e [1001·. 
i\1II<. LO,•VENF'EI.S: I think, i\1f1·. G1·,1y, yotr 111e11tio11ecl 011e !Joi11t 

,1bo11t e1·osio11. I h,tve a JJlace i11 0111· ,t1·e,t ,vl1e1·e ,ve 1n11lch ,11itl1 le,tves 
,incl it sto1Js soil erosio11. I don't tl1-i11k lca,1es we1·e 111cntio11ed, IJttt I a111 
,vonclering v.1hat i\1lr. G1·ay thi11ks ,tbot1t o,tk leaves? 

i\1IR. GR1\ Y: The1·e are so111e le,1ves, bec,ttrsc tl1e)' te11d to stick ancl 
shing·Ie, are olJjectionable. Ho,ve,1e1·, bec,t11se of tl1e 1·esiliency of oak 
leaves yo11 l1ave ,t JJe1·fect 111t1lcl1. 

J\111<. Fl<ED NISBET: I w1·otc ,t11 ,11·ticlc fo1· Flc),ve1· a11ci G,1rcle1t 
i\1f,1g·,1zi11e ,L ,vhile lJack 011 n111lcl1es, :incl l l1,1ve bee11 tloc)clecl ,,1 itl1 ol)­
jections, req11ests, ancl so forth, fro111 11·111lcl1 111,t11u(,tct111·ers eve1· si11ce. 
Tl1e 011e th,tt ,v,1s ft1rthest off-b:1se ,1s f,11· ,ts l w,ts conce1·11e<l was ,1 co1·k 
111an11f,tcturing· 011tfit, who v.1a11ted to kno,v if I !1acl ever t1secl co1·k 1·or 
a n111lch, ancl ,va11ted to kno,v if l wot1ld try it. l s,tid 1 ,,,oulcl. ·r11ey 
,v,tntecl to kno,v tl1e SJJecificatio11s tl1e 111,tte1·ial sl1ould l1ave. I s,tid a 
qu,11·te1· to th1·ee-qt1arters of an i11cl1 fo1- J),11·ticle size ,ind less tl1an two 
J)e1· ce11t fi11es. H,1s a11yone he1 e eve1· 11secl cork for 111t1lcl1 and do yo11 
ag·1·ee 1vith tl1e sizes I set up? \ 1Vo11ld this be ,tbout 1·ight, 01· sl1ot1ld I 
cl1a11g·e the specifications? 

J\1lR. GRAY: Jt1st a co111111e11t. I ,,·ot1lcl say yo111· th1·ee-q11,11·ter 
i11cl1 is ,t little bit la1·ge, 111aybe a q11a1·te1· to ,t 11,tlf i11cl1 ,11ot1lcl be bette1·. 

Dll. CHARLES HESS: Tl1e only !J1·ol)le111 I c,111 see, is tl1at tl1e 
co1·k 111ight te11cl to float av.ray. , 

1'o e11la1·ge ,t little bit on the J)oi11t Bob J\1Iille1· 111,tde, .fol1n C1·eecl1 
clicl so111e 1vo1·k ,vitl1 az,tleas a11cl 11111lchi11g·. He 111e,ts111·ecl the te111pe1·,t­
t11rc ,tbove tl1e grot111cl a11d ,tt six feet ,t11d clefi11itely iot111d tl1,1t tl1e1·c 
w,1s a11 ins11l,tti11g· etfect £1·0111 tl1e 11111lcl1. As Bob JJoi11ted ot1t, tl1e ,1i1· 
te111perat11re ,tbove the 11111lched plots ,,·,ts ,tctt1ally colcle1· tl1a11 the ,ti1· 
te111perat111·e ,tbo,1e tl1e t111111ulcl1ecl ])lots. In otl1c1· 1vo1·cls, tl1e i11st1l,1-
tio11 l1elcl the colcl 011t [1·0111 tl1e soil, b11t it ,tlso l1elcl tl1e !1e,tt tl1at is 1·e­
leased fro111 the soil t·ro111 the top of these JJlants. ln plants which a1·c 
borderli11e he ,tctually incurred greate1- loss fron1 n1t1lcl1ed plots tha11 
from JJlots not 1n11lched. As Dick said, the1·e was abo11t t·ive clegrees clif-
fe1·ence. · 
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J)R. i\'llLLER: 011e co111111e11t I ,vo11lcl like to 111ake along· tl1at 
li11e. It ,1gai11 clepencls 011 yo,111· olJjectives. Fo1· pere11nials growi11g in 
tl1e SJJring, they a1·e inte1·ested in ,getti11,g tl1e JJl,1nts 11p and in flo,ver, so 
tl1ey c,1n lJe cl11g and sold in a f';1irly ,1ttr,1ctive conclition. Now ea1·i)' 
1·e111ov,1l of ,1 1111,lch at tl1at ti111e of tl1e )'e,11· v1rill let the soil ,\,a1·111 ll)J 
co11sicle1·;1bly wl1e1·eas it ,vo11lcl st;t)' f1·oze11 fo1· ;1 longer 1Je1·iod of ti111e if 
it ,vere 11111lcl1ed. 

i\,IJl. ROLAND DE WILDE (B1·iclgeto11, New .Jersey) : As Cl1arlie 
IJ1·011ght 0~1t, ,ve found out 20 ye,1rs ,1go th,tt if you 11se salt hay for aza­
le,1s yo11 r11n into the proble111 of ea1·ly frost hazard because the hay i11-
sulates tl1e soil and keep the he,tt 1·ro111 going up arouncl the plant. I 
;1111 t,tlking 110w about the type ,vl1ere b11ds ,ire 1·or111ed fairly late in tl1e 
f,111, ,incl you can tak_e an awl'ul licking· in getting your \Jucls set. If a 
frost 01· colcl sets in and it gets dow11 tl> 25, it 1night even kill the plants 
;111cl we l1ave l1ad tl1at l1appe11, too. So v1•e clon't 11111lcl1 ,tzaleas any 111ore 
witl1 th,tt type of 111ateri,1l. \,Ve clo 11111lcl1 rl1ocloclenclron. "fl1ey for1n 
tl1eir b11cls 11111cl1 earlier. They stOJJ g·1·0,vi11g· soo11e1·, a11d the danger of 
cla111age to tl1at JJartic11lar plant is 11ot ,ts g·1·ea t. Othe1·wise, I think 
11111lches ,11·e icleal, ;-1s Case s,1id, 101· ,veecl co11t1·ol. 

The1·e is one thing I ,van tee! Lo ,1sk hi 111. S0111e yea1·s ag·o whe11 ,ve 
fi1·st got ,L lo,td of s11gar cane ,\·e got ,1 b1·,111cl called Staycl1·y, which is 
11secl 011 Pa11I T1·yon's in South _Jerse)'· J 11secl it also in some areas a11d 
I tl1i11k it ,va~ put on so111eti1ne in i\1I,1y, ,vitl1011t ,1ny shade ove1· the az_a­
le,1s. It JJ1·01n1Jt!y killed the ,vl1ole sl1ooting· 111,1tcl1 a11cl ,,•e haven't 11secl 
it since. I clon't kno,v ,vhether or not tl1ey ,,,e1·e JJ11tti11g· s0111e preserva­
tive in tl1e st11ff at th,tt ti1ne. H,1ve yo11 eve1· r11n into that? I clo11't 
sttJJpose yo11 have or yo11 wo11Icl l1ave s,1icl so1netl1ing alJout it. 

wIR. I-IOOGENDOORN: No, I have been 11sing this 1naterial for 
;1lJout ten yea1·s. First, I u.sed it 011 an expe1·iment,1l basis, as I pointed 
011 t. I have never had any da1n,1g·ing effect. You 111ay have put it on 
t<>o thick, t1·ying· to get 100 per cent weecl co11t1·ol. f\s I said, that is a 

• • 
very 1111JJOrlant point. 

l\ilR. DE vVILDE: i\1Iaybe that ,,•as too tl1ick, and I was t,vo weeks 
late in applying it. I used it 111ostly beca11se it is easie1· to put on and 
easier to get comparative res11lts with the 1naterial. 

CHAIRlvIAN DUG,,\N: I ,1111 sorry, we l1ave to cut this off. b11t 
0111· ti111e is tlJJ. Thank yo11 ,,ery 11111cl1, JJa11el. 

J\,J1·. Hill 1·esu1ned the chair. 
• 

i\,JODERA TOR HILL: Thank yo11 ,,e,·y 1111,ch, Dave, and the en-
ti1·e panel fo1· yo11r discussio11 on 11111lches. 

I a111 s111·e none of 11s v1ra11t to 1niss one ,vo1·d of this talk ,ve no,v 
l1ave coining 11p. Yo111· ini111it,1ble 1)1·. Cl1,1rles Hess is going to talk to 
11s l1ere ,1IJ011t this ''X'' factor tl1at I na111ecl ea1·lie1·. v\7e can certainly 
cleJJe11cl LIJJ011 Ch,11·lie to be se,1rchi11g·, JJ1·0,,oc,1tive ancl e1·11clite. Charlie! 

1)1·. Cl1,1rles Hess clisc11ssed tl1e ,,,01·k l1e is cloi11g· 011 tl1e icle11tific,1-
t i<>11 of ,111xin syste1ns 1·espo11silJle 101· 1·,)oti11g· of c11ttings. 
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RESEARCH IN ROOT INITIATION 
CHARLES E. HESS 

P111·di1e Unive1·sity 
Lc1fa;1ette, lndir1nr1. 

A Progress Report 

1\s 111,1ny of yot1 ,,,ill 1·e111e1nber f1·0111 last ye,11·'s talk (2), ,ve a1·e al­
te111J)ting to est,tblish cl1e1nical differe11ces between e,1sY-lo-1·oot a11cl dif­
fict1lt-lo-root ct1ttings. .One of the plants vl'e are wo1·king with is Hibis­
cus Rosn-.sinensis. The reel flo,vering for1n of this plant is e,1sy to root 
;ind the ,vl1ite for111 is diffictilt to root. In aclclition we have ,1 third 
variety ,vhich is inter111ediate in its ability to root. 13y extracting· the 
tissue of the three for111s of HilJisc11.s we find fot1r sep,trate 1·ool pr(>n1ol­
i11g s11bst,1nces in the red HilJi.scus, three root J)ron1oling substances in 
the HilJi.,c11s· ,vhich is intermediate in its rooting· ability, ancl two in the 
difficult-to-root Hibi.scits. In other words, a correlation exists between 
the n11mbe1· ,incl the an1ount c>f root p1-0111oting subst,1nces we ca11 ex­
tract ancl tl1e rooting ,tbility of the ct1tting - tl1e e,1sier ,1 c11tting is to 
1·oot, the 11101·e 1·oot J)ro1noting substances can be ex tr,1ctecl. Tl1e root 
J)1·0111oting s11.bsta11ces ,11·e not related to indc>le,1cetic ,,cicl (IAA), the 
nat11ral pla11t ;111xi11, lJtil interestingly eno11gh, they 1·ec111ire tl1e J)resence 
of IAA for 111;1xi111111n activity. 

Tl1e majo1· effort in the ])resent Hibi.,cits rese,1rch is to isolate the 
1·oot J)ro1noting s11bslances in J)t11·e form ,tnd iclentify tl1e111. Tl1is is a 
very fo1·n1idalJle JJrolJle1n becat1se plant tiss11es contai11 111any tl1011sancls 
of st1-bst,1nces ancl at times I feel 011r extracts 1nt1st contai11 all of the1n. 
Howeve1·, JJrogress is being 1nade and we no,v know son1e of the physical 
char,1cteristics of tl1e root pron1oting st1bst,1nces. They ,ire sol11ble i11 
,vater and in n1ethyl and ethyl alcohol. They aJ)pear to l)e i11solt1ble. 
as ,1 g·rotip, i11 chlo1·oform and ether. The root pro1noting st1bsl,1nces 
are ther1nost,1ble; tl1at is, they can be exposed to !1igh temperat111·es (i11 
this case 250° F. at 15 J).s.i. for 20 min.) and still ren1ain ,tctive. Tl1e 
ther111ostability information prov'ides an indication th,tt tl1e st1IJsta11ces 
a1·e q11ite stalJle, ,tl least in a serpi-p111·ified conclition. Tl1is is enco11rag­
ing· infor111ation becatise it means that we can work witl1 the rooting 
s11bstances at roo1n lemperattire without the fea1· tl1al they will break 
clow11 i11to other s11bstances v11hich probably wo11ld not be active. Fi­
nally, the 1·oot JJ1·01noting st1IJstances a1·e nondiolytic. This JJ1·opert)· 
is dete1·mined by placing the 5tibstances in a celloph,1ne bag which is 
sealed. The l)ag is next st1r1·011nded ,,,ith ,1 solvent s11ch as water. St1b­
stances of s111,1ll 1nolec11lar size pass thro11gh cellopl1,1ne 1ne111,lJrane into 
the s11r1·011ncling ,,,ater. St1bstances of la1·ge 1nolec11lar size stay ,,,itl1in 
the cellopl1a11e !Jag. It t11rns ot1t that the root p1·01noti11g substances all 
stayecl ,vitl1i11 the bag. Altl1ot1gh this inclicates the st1lJstances are of 
large n1olect1lar size, the possibility exists that tl1e root promoting sub­
stances a1·e attacl1ed to a large 111olect1le ancl tl1is JJ1·eve11tecl tl1ei1· esc,1pe 

· fro1n tl1e lJ,1g 01· tl1,1t tl1e s11bstances alJso1·becl to the insicle s11rf:1ce of tl1e 
lJag.' Yo11 can see fro111 tl1is exan1ple tl1at in resea1·cl1 yo11 ve1·y selclon1 
gel cle;1r c11t ,1ns,11e1·s. Instead yo11 find inliications v1'l1icl1 le;tll to otl1er 
expe1·i1ne11ts ,,,J1icl1 i11 t11r11 ))l"<),,icle 11101·e inclic;1tions ;111cl otl1e1· expe1·i-
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111e11ts ,ind so it goes 11ntil yot1 final!)' l1a,1e e11ot1gl1 eviclence acct1111ulated 
to 111;1ke ,t valicl concl11sio11. 

Now I \\'Oulcl like to clesc1·i!}e so1ne of tl1e work we have .been doing 
with Hedera l1elix, the £nglisl1 Ivy. Hedern is ,in ideal species for 
st11clying root i11iti,1tion. l~otl1 tl1e easY-to-root j11venile form and the 
clif[ict1t-to-root 111,1t11re for111 c,111 l}e founcl on the same 1}!,111t. Tl1e juve­
nile condition is cl1,11·,1cterizecl by a horizo11tal g·1·owtl1, a11d as yott know, 

· is 11secl as a g·ro11ncl cove1·. Tl1e leaves are lobecl, tl1e steins a1·e often 
1·eclclisl1, ,ind gro,\' 1·,11)icll)'· The matt11·e for111, in contrast, grows 111}· 
1·ig·l1t, has enti1·e le,1ves, tl1e ste111s a1·e 11s11ally g·reen, ,111d gro,vtl1 is slow. 
The best indication of 1naturity is that when plants reach this stage of 
g·1·owth, tl1ey ,ire ca 1),1 !}le of flo,vering. Howeve1·, the particular di ffe1·­
ence i11 which we ;1re i11te1·estecl is rooti11g ,tl)i!ity. The juvenile for1n, 
wl1icl1 will initiate ,1eri,1l 1·oots, can be 1·ootecl at ,1l111ost any ti1ne of the 
ye,11· with nearly I 00% s11ccess. The best we !1,1ve been able to do with 
tl1e 111att1re c11tti11gs, tt]} 10 tl1is year, has bee11 Jfi 0/ 0 rooting with an ,1ve1·­
:1ge of 2 roots J}e1· c11tting. So you c,1n see tl1e1·e is a tre1nendo11s clif­
fe1·ence i11 the rooti11g· ,tl}i!ity of tl1e 2 for1ns, ancl yet we are s11re tl1at. 
tl1e tiss11es are ge11etic,1lly si111ila1·, if not ide11tic,1l. 

l\1fany otl1e1·, if not ,111 pl,1nts ha,1e a j11venile J)i1ase of g1·owth. The 
j11venile £01·111 of E1lrJ11.yrn.i1s colo1·ntus, £01· exa1111)!e, l1as leaves which 
C<)l01· to a dark 1)11r1)le-1·ecl i11 the winter. The leaves on the mat111·e 
fo1·111, wl1ich will clevelo1J if the plant is allo,vecl to gro,v up ,1 st1ppo1·t, 
clo not ''color'' ne,1rly ,ts ,veil as the jt1ve11ile for111. 1'he best way to 
cletect the 1n,1le fo1·111, ,ts ,vitl1 tl1e Hede1·n, is to check for evidences o( 
flowering. · 

The beecl1 <=;XJ)resses its jt1venility i11 ,1 little clifferent way. Yot111g· 
seeclling·s in the jt1venile stage of gro,vth retain their leaves well into 
,,,inter. l\1fatt1re J}l,1nts lose 111ost of their leaves early in the season. 
Ho,\1ever, in 1nany cases, the !Jase of a 111at111·e t1·ee ,vill 1·etain its leaves. 
Tl1e 1·eason is tl1,1t tl1i.s J}Ortio11 of the t1·ee 1·e111ai11s ]}!1ysiologically jt1ve-
11ile. If scions are t,1ke11 f1·0111 this area, tl1e J)l,111ts ,,,ill be juve11ile. 
ff scions are taken fron1 tl1e 11pper J)Ortions of the t1·ee they will l}e 
111att1re and will lose tl1eir le,1ves early in the season . 

• 

l\1fature apple trees ,1150 are physiologically jt1ve11ile at the base. If 
an apple t1·ee is gi,·cllecl 01· l1eavily J)l'ttned, sl1oots will a,·ise from 01· 
near the base of tl1e plant. These shoot;; are physiologically juve11ile 
,ind because of thei,· 1·a1)icl g·ro,vtl1 a1·e callee! w,1ter sprouts. Conifers 
also go throtigh a jtivenile pl1ase of gro,vtl1. In the j11niper the young 
seedlings ha,1e neeclles, ,incl as the plants beco1ne 111atu1·e, the needles 
;11·e 1·ed11ced to scale-like lea,1es. Conifers pro,1icle a particularly goocl 
cxa111ple of tl1e relatio11ship l}etween jtivenilitY and 1·ooting ability. If 
c11ttings a1·e taken f1·0111 yo11ng seed] ings of pine or sprt1ce, they are 1·e­
l;1tively easy to 1·oot. As tl1e plants matt1re, 1)1·01)ag:1tio11 by c11tti11gs 
l)eco,nes increasingly 1110,·e diffic11lt, tintil fin,1lly, tl1ey a1·e classificcl as 
l)eing ''in11)ossible to root." 

Yott can see, tl1e1·efo1·e, fro111 the few exa111ples tl1at I h,1vc given, 
tl1e phen<)111enon of juve11ility c,111 lJe fot111cl in ,L wicle ra11ge of plant 
111;1teri:1I, ,incl tl1at ,vl1en J)l,1nts a1·e in tl1e jt1\1e11ile stag·e of g1·0,vtl1 tl1ey 
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a1·e easie1· to 1·oot. 1\s l 1·e1)01·tecl ];1st yea1·, '\'e fot111d tl1at tl1e jt1\'e11ile 
Hede1·a !1elix contai11s 11101·c root p1·omoting st1bst,1nces tl1an does tl1e 
111,ttt1re Hedei·a. Si11ce tl1en we have f'ot1nd th,1t the juvenile Hedei·ct 
extracts contain fou1· incli\'iclt1al root promoting· st,l)stances ,vhicl1 ,ire 
si1nilar to, b11t not exactly the sa1ne as those ext1·acted from the Hi/Ji.,­
c I I.,. 

Witl1 this backg·1·ot1ncl, tl1e ,viclesp1·eacl ))he110111e11on of j11venility, 
tl1c ,tssociation of juve11ility ,vith rooting ability, ,ind tl1e fact that tl1e 
jt1ve11ile tisst1e contai11s 11101·e root pron1oting st1bstances than does tl1e 
111,1t11re, ,,,e beca111e inte1·estecl in the possibility of 1·ej11venating ,1 111a­
lt11·e !)!ant. If tl1is ,,,e1·e !)ossible ,ve coulcl obtain a better t111de1·st,111cl­
i11g of the 111ech,1nis111s ,vhicl1 co11trol the ex1)ression of jt1ve11ility ancl 
111,1turity. vVith this k11owleclge it migl1t be possil)le to prolong the 
j)eriod of jt1venility 1·01· rhe l)e11ef'it of the ))i·opag·,1to1· 01· hasten 1naturity 
for the \)enefit of tl1e J)l,1nt lJ1·eecler. Tl1e expe1·i111ent \\·,is conductecl by 
gr,tfting· scions of 1n;1tt1re Hedr1·c1 011 est,1blisl1ecl jt1ve11ile understock. 
Scions beari11g· f1·11it ,ve1·e selected so as to be st1re the scions ,ve1·e pl1ysi­
<)log·ic,1lly 111,1tu1·e. ·r11e f1·11it ,\·as cL1t off 1)1·io1· to grafting·. G1·af'ting 
,vas clone in ?\1Iarcl1, 1960. Tl1e sequence of g·1·owtl1 following t111io11 
fo1·111ation is sho,\·11 cli,1g1·,1111,1tically in figt11·e l. ,1\(te1· tl1e unio11 h,1cl 
fo1·med, ajl jt1venile gro,1,th ,vas re111oved. Tl1e fi1·st new gi·o,vth (1·0111 
the scion was 1nor1)l1ologically 111atu1·e - i.e. tl1e leaves were entire ancl 
the shoots were upright. This first spurt of g1·owth was probably al­
re,1dy clifferentiated in tl1e bt1cl at the time the scion ,vas taken. Short­
ly after tl1e first S))llrt or gro,vth was completecl, 11ew g1·owth developecl 
which was morphologically juvenile. The leaves were lobecl and tl1c 
sl1oot was horizontal. Tl1e 111,1tu1·e tisst1e tl1erefo1·e l1acl been rejuvena t­
ee!. Doo1·enbos (I) a11cl Sto11te111ye1· (4) · h,1ve 1·eportecl that c11tti11gs 
taken fro111 the 1·ejt1,•e11atecl g·ro\\•th \\'as e,1sy-to-root. Ho,,,eve1·, ot11· 
g1·afts clid not stOJ) ,it the rejtivcnated stage. A(te1· a ))eriocl of app1·oxi-

Fig11re l.-I11<l11ction Of J11vc11ility An<! Reversal To The Mature State 
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111ately 4 weeks of jt1ve11ile g1·0,1rtl1 tl1e sl1oots 1·eve1·tecl back to ,t 11101·­
!)!1c)log·ic,1lly 111,1tu1·e conclitio11. Not only did tl1e leaves l)eco111e e11ti1·e 
,tnd the sl1oots grow 11p1·igl1t, but they also flowerecl a11d 1)roclt1cecl frt1it. 
There was no q11estion ,1l)out the 1naturity of the new growth. 

Now th,tt <>t11· scio11s hacl 1)1·oc{t1ced g1·01Artl1 th,11 we11t the 1·t1ll cycle 
1'1·0111 1natt1re t(> jt1ve11ile, back to 111,1tt1re, we w,1ntecl to see 110,v tl1e 
[i11,1! n1ature g1·owtl1 ,vot1lcl 1·oot. ,,ve took c11ttings ,111d ,tlso tisst1e s,1111-
])les (or extractio11. Tl1e origin,1! n1att11-e g·ro,vth, if tised as c11ttings 
1·,1ther than scions, 1·ootecl at.16;7'

0 
,vith an ;1ver,1ge of 2 1·oots per ct1tti11g. 

When cuttings v,rere taken from the ''reverted'' 111att1re shoots we ohtai11-
ed 96% rooting ,,,itl1 an average of 17 1·oots 1)e1· ct1tting. So, a!tl1011gl1 
the tiss11e ,vas 11101·1)!1ologically 1nature, the cuttings 1-ooted nearly as well 
,ts j11venile ct1tti11gs (jt1venile ct1ttings take11 ,tt tl1e s,1111e ti111e 1·ootecl 
I 00% with a11 aver:1g·e of 30 1·oots per c11ttings) . vVl1e11 we a11,1lyzecl 
the extracts fro111 the ''e,1sy-to-root'' 111,1n11re sl1oots, we louncl fo111· C<>­
f,1ctors, identical with tl1ose present in jt1ve11ile tiss11e. However, the 
;1111ot1nt of eacl1 c<>f,tctor 1)1·esent in the ''reve,·tecl'' 111,1tt11·e tiss11e w;1s Jes, 

BUD FROM A 

MATURE TREE 
.? 

~· 

/ • 

' 

SEEDLING 

Figt1re 2.-Aca1m11Iation Of Rooting Abiilty By Bud.cling On Seedli11gs 
' 

' 

than that in the jt1venile tissue. So, once again, we have a cor1-elation 
between rooting· ability and the presence of root J)1·omoting· substances. 
Tl1e mature cuttings l)efore grafting we,·e difficult-to-root and contain­
eel Ii ttle or no root J)romoting s11l)sta11ce, ,tfter grafting the ''reverted'' 
111ature tiss11e was relatively easy-to-1-oot a11d contained all 4 root pr<)­
n1oting s11bsta11ces ,1ltl1ot1gl1 in a red11cec! ;1111ot111t ,vl1e11 co1111)a1·ed to 
j11venile tiss11e. A11otl1e1· co11cl11sion c:111 !)e clra,,,,1 11·0111 tl1ese ex1)e1·i-
111e11ts - altho11gl1 j11,,e11ility a11d 1·ooting· ;11·e very closely associ,1tecl, 
tl1eY a1·e 11c)t necessarily cont1·ollecl by tl1e sa111e 111ech;1nis111s, si11ce tl1e 
11101·pl1ologically and physiologically 111atu1·e, flo,veri11g shoots we1·e e,tS)'­
to-1·oot. If the s,1111e s11l)stances a1·e in,•olvecl i11 tl1e rooti11g ;111cl jt1ve-
11ility, the11 tl1e :1ss111111)tio11 n1a)' be 1n,1cle tl1;1t ,t l1igl1e1· level <>f tl1ese 
s11!)st,1nces is 1·eq11i1·ecl fo1- tl1e exr)ression of jt1ver1ility ,ts c<>111J),11·ecl to 
1·c1oti11g ability. 

Fig11re 2 s110,vs tl1,1t tl1e t1·a11sfe1· of 1·ooti11g· ,tl>ility f1·0111 ,t jt1ve11ile 
,tock to ,t n1,1t111·e scio11 01· l)ttcl cloes 11ot 11ecess;1rily o<:c111· i11 <>11e <)f)c1·;1-
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tio11 ,1, it clicl ,,,itl1 He<l(:1·11. 111 tl1is case ~'fuzik (3) bt1dded 111att11·e 
for,11 cif H eve a, 1·t1 i)be,· t1·ec, 011 H r:vr:(t seecll ings. vVl1en new growtl1 
,v,ts J)1·oclt1ced by the 111,1tt11·c bt1cl, cuttings ,ve1·e t,1ken ,ind ;1lso a bt1cl 
was t,tken fron1 the ne\v grci\1•tl1 ,tncl ,vas buddecl on ,tnother seedling. 
Tl1c ct1tti11gs taken lro111 tl1c first budding ope1·atio11 f,tiled to root. 
Wl1en tl1e seconcl bt1clcli11g· 1)1·oducecl growth, ct1ttings were taken ,incl 
;1g·,1i11 ,t i)t1d \Vas IJt1dclecl onto ,1 tl1ird scedli11g·. The ct1tting·s fro1n the 
scco11cl i)t1clcling· 011er,1tio11 ,tlso failecl to root. \•Vl1en the third bt1ddi11g 
JJ1·oclt1cecl g1·0,1•th, ct1ttings ,111d bticls ,,,ere t,1ke11 ,1g·ain. "l'he ct1ttings 
still clicl not 1·oot. Bt1t ,,,he11 c11ttings ,1,e1·e take11 f1·0111 the fourth bt1cl­
cli11g OJ)eration 30;7

0 
rooting· ,vas obtai11ed. The rest1l ts of this experi-

111e11t i11clicate a gr,1clt1,1I ,1cct1111t1lation of root J)1·01noting st1bstances ancl 
tl1,1t it ,v,1s not until the lot1rth IJt1dding that the level w,1s hig·l1 enot1gl1 
to stimtilate rooting. 111 t.his c,1se there ,vas 110 ,l])]),1rent 1norphological 
c.l1,1ng·e to the jt1venile conclition. The Hc,1e11. cxperi1nent is similar, i11 
a sense, to the exa111ple I gave previously about conifers. Of course, 
witl1 co11ifers the rociti11g· ;1l)ility gradually clec1·e,1ses ,ts tl1e plant 111,1-
t11res. I l)ring this point ti]) again for consicler,ttio_n when deciding to 
est,1IJlisl1 ,t stock blc)ck. C,11·eft1l records sl1011lcl !)e 111aintained so that 
:111y trends in 1·ooting ,tl)ility ,vot1lcl !)e i111111ecli,1tely ,l])J)a1·ent. If there 
is ;111 ,!])parent ''111,1tt1r;1tio11 eftcct," the ,tock !)lock 111,1y be rejt1ve11,1tecl 
liy scve1·e J)t·t1ning wl1icl1 fo,·ces sl1oots fro111 or 11e,1r tl1e b,1se of the 
J)l,111t, ,vhicl1 as l l1,1ve pointc:cl ot1t, <)ften re111ains J)hysiolog·ic;1lly jt1ve-
11ile. 

fn su1n111a1·y, ,ve a1·e contint1ing to work 011 tl1e iclentific,1tion of tl1e 
fo111· root pro111oting· st1l)st:1nces extracted fro-111 Hil1i.5c11.5 ,ind He<lera. 
lZe,tlizing that as 111an)' j)l,tnts g·row f1·on1 the juvenile, seeclling stage to 
111,1tt1ritY, there is a gr,tdt1,1l clecrease in rooting ,tl))il·ity, we attempted to 
1·ej11ven;1te 111att11·e scio11s 01· H(:cle1·a by g1·afti11g on jt1venile 11nde1·stock. 
IZejt1 ,,en,1 tion ,vas obtain eel, l1t1 t tl1e shoots reve1·ted i),1ck to the 111a tt1re 
(01·111. Ho,veve1·, the ''1·evc1·tecl'' 111att1re growtl1 was no,v al111ost as easy 
to rciot as jt1ve11ile c11tti11gs. A11alysi.5 of the extr,1cts fro111 the j11ve11ile 
,111cl 111,ttt1re tisst1es sl1ci1,vecl tl1,1t tl1e ''1·eve1·ted'' 111;1t111·e tisst1e cont,1inecl 
al111ost the sa111e a111011nt of 1·oot promoting s11bst:111ces as clid the j11ve-
11ile tiss11e. 

I would like to 111e11tio11 one otl1er a1·ea of 1·esea1·cl1 that ,vas stin1u­
latecl !)y last year's q11estion !)oX, relative to the iclcntity of Chloro111one. 
1\fte1· ,L co1nJ)rehe11si\'e stt1cly 11sing paper chro111atograpl1y, Avena cole­
O\)tile st1·aight gro,vtl1 a11cl 111t1ng bean rooting ;1ss,1ys, and ultraviolet 
s1)ect1·al ,1nalysis, ,,·e concl11clcd tl1at tl1e principal ,1uxi11 in Chloro111one 
,vas n,t])!1tl1aleneacetic acicl. It ,vas p1·esent in 0111· s,1111ple at a concen­
tration of at least 3 111g·/cc (3,000 !)-!).111) in an aqt1eo11s solt1tion at ,t 
J)H of 8.2. Thank yott ve1·y 111t1rl1. 
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MODERATOlZ I-IILL: That ,vas ce1·t,1i11Iy ot1tstancling, Cl1arl_ie. 
I a111 st1re everybody in the ,1uclience w,1s impressecl ,vith tl1e depth ancl 
cletail of this type of trt1ly scie11tif'ic investigation. 

We 111ust also recognize tl1at i11vestig;1tio11s of this ki11cl are !)est left 
i11 tl1e l1,111ds of those capable of' t1r1clert,1king tl1e111, a11alyzing· then1, anc! 
we look forward to the clay, Cl1arlie, tl1at Yott ,vill give tis a s1nall black 
IJox th,tt is readily po1·table, that ,ve ca11 t,1ke witl1 11s ,111d take a sinall 
!)iece of jt1ni1)er cutting, close the cloo1· ,111d it ,viii lig·l1t ttIJ eitl1er g1·een 
01· 1·ed ,saying no,,, 01· ,vait another ,veek. Tl1,1nk )'Otl ,•e1·y 111ucl1. 

Tl1e sessio11 1·ecessecl ,tt 12:00 f1'clock . 

• 

• 

• 
• 
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FRIDAY AF1~ERNOON SESSIO·N 
• 

December 2, 1960 

Tl1e sessio11 cci11,;e11t'ci at I :30 o'clock, i\·f1·. Ht1gl1 Ste,1ve11so11, Fo1·-
1·est Keeli11g Nt11·se1·)', Elsbe1·1·)', "i\•Iissot1ri. J)1·esicli11g. 

CHAlllwI;\N S1."J~,,\VENSON: Will yot1 J):1nel 111e111be1·s l)le,tse 
co1ne fo1·w;1rcl? Const,tnt DeG1·oot, .John Ver111et1len, llicl1,1rcl V,1n 
Hei11ing·e11, 1."1101· ]{e1·g·l1 ,tncl llodne)' Bailey. 

L,1clies ,111cl Gentle111en, ,,,e ha,•e ;1 p1·ogr;11n this ;1fte1·11oci11 co1111)osecl 
of very clisti11gt1i~hecl SJ)e,1kers on the 5ubject of J)l'C>J),1gatio11. It is mY 
J),1rticul,1r J)le;1st1re t<) g·ive yott ,15 cit11· lirst. SJ)e,tke1· 91 tl1e ;1fter11cio11 l\tlr. 
Co11stant ])eG1·oot of Sl1e1·id,1n Nt11·series, ,It 0,1kville, 011t,1rio, C,1n,1d,1. 
I know th,1t 111,111y o[ you l1a,·e l1acl the ple,1st1re ,t11cl OJ)J)01·ti1nity <>f see­
i11g Co11st,1nt's J)fOJ),1g,1tic>11 layout ;1t O,tkville. He cert,tinly 11,ts ,t 11ice 
,tsso1·t111e11t ol J)l:111ts :111d lie certainly is cloi11g a l)e,1t1ti[i1l j<>l) witl1 the111. 

l"his ,tfte1·110011 lie is g·<)ing to clisci1ss ''St1ccessft1l vVinte1· Gr,tl'ting· of 
f11nipr:1·11.1· ,,,11·ieties <>11 Unrootecl Ct1tti11gs'' - Co11st;1nt DeG1·oot. 

i\•IR. CONST1\NT DE GROOT: 'I'h,111k yot1, Ht1gl1. Goocl ,tf­
te1·110011, Fellow P1·01),tg,tto1·s. I '½'Ottlcl like to re1)01·t 011 tl1e s111all t1·ial 
wl1icl1 invol,1ecl the g1·:1fti11g of T11111pe1·t1s on t1nro<)tecl ct1ttings, ;1 tech­
niqi1e wl1icl1 is 11ot ne,,'. 

i\•f1·. l)eGroot J)t·esentecl l1is ]),tJ)e1· 011 tech11iqi1es of J)l'OJ),1g,1ti11g 
j1111ipe1·s ])y llle,tllS C>f Clltti11g g1·afts. 

SUCCESSFUL WINTER GRAFTING OF JUNIPER VARIETIES 
ON UNROOTED CUTTINGS 

CONSTANT DEGR001' 
Sheridan N1trse1·ir:., 

Or1l{ville, 011tn.1·i11, Canada 

Grafting tl1e gent1s, .T11nipe1·11s on 11nrooted ct1t.ti11gs is 11ot new. 
S01ne ,viii re1ne111ber \\'lien Jame5 Wells talked abot1t it at one of ou1· 
earlier 1neetings. It has IJee11 tried before on J11niperus vi1·giniana 
plitrnosci ;111cl !1etz1. I !1,1,1e tried it also, b11t the res11lts ,vere not very 
encot1rag·ing·, perl1,1ps l)ecat1se the know-ho,v was n1issing·. 

Tl1e 111ost co111111011 JJ1·actice is to graft 011 IJOttecl seedli11gs of f. 
vi1·gi11ir111r1, si11ce they are easy to get i11 large qt1,1ntities. The 1·es11lt, 
however, can be very al:11·1ni11g. Yott 111ay have the 111isfortt1ne of hav­
i11g· tl1e e11ti1·e c1·01) l1it by blig·ht, ,vl1ich 1·est1lts in ve1·)' l1eavy losses in 
the pottecl t111clerstock. Last ,11i11te1· ,,,e did not l1a,1e 50 pe1· ce11t ol 0111· 
stock fit to g·1·,1ft 011. For all the ti111e a11cl Janel it takes to J)1·od11ce a 
t,vo ye,11· seeclli11g, l l1,1ve 11e,,er seen a g·oocl b,111 cl11g 011 ,1 j1111iper tl1at 
,,,,1s g'r,1t·tecl 011 /. v11·g11zir1nc1. Taki11g tl1ese fot1r J)oints i11to consicler;1-
tio11 for ,1 te11 ye_;1r J)eriocl f clo11lJt if the o,,e1·,1ll st,1ncl i11 tl1e I ielcl wo11lcl 
l)e over 5ll JJe1· cent. 

1."11ose v,11·ieties g1·;1ftecl 011 .l- 1Ji1·ginia11n !1r:tzi sec1n to l1,1ve ,t !)ette1· 
· t'(Jc)t ~yste111, l>11t sl1ow S(>111e sig11s of cl,v,11·fi11g·, wl1icl1 is not se1·ioi1s. Tl1is 
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actt1ally f,1vo1·s tl1e 1)1·ocluctio11 of a 11101·e co1111)act 1)l,1nt. \•Vitl1 all tl1ese 
J)roble111s ancl, 1)001· lt1ck, it 111akes one tl1ink a little to see it' there are 
:1ny co1·11e1·s th,tt co11lcl l)e ct1L. .f\s ;1 1·est1lt ,ve 1·,111 ;1 t1·i,1l g1·afti11g· on 
t1n1·ootecl ct1Lti11gs of .f11111pe1 its pse11doc11p1·es, .. 1ts 'A'l1icl1 is ,1 f,1sl a11cl tall 
g·rowing ,,a1·iety. 1 k110,v [1·0111 ex1)e1·ie11ce it is f,11· e,1sie1· Lo 1·oot than 
]. vi1·gi11il1nl1 l1etzi a11cl l1,1s ,1 11101·e fib1·011s 1·oot sYsLe111 tl1,111 ,111y otl1e1· 
,,a1·iety tl1,1t I k11ow. · · 

Tl1e g·r;1fts we1·e 111;1cle i11 Dece111be1·, t1si11g· tl1e c<.1111111011 ve11ee1· type, 
,,,hicl1 w,1s 111,1cle i11 t,vo ;111cl three ye,11· olcl ,voocl. 011e ye,11· olcl wood 
was not usecl bcc,1 t1sc it cl<ie~ 11ot root ,ts ,veil ,ts tl1c olcle1· wc;ocl. These 
,vere t1·e,1tecl witl1 Seraclix 1)0,vcle1· #3, ,incl stuck i11 ·J)t11·e sa11cl so that 
the scion 'A',IS ,IL ,1 cle1J1]1 <)f y2 inches. Tl1ey wc,·e SJ),tcecl ,1L ,1 clista11ce 
of 2 x I½ i11cl1es (wl1icl1 'A',ts ,1 little too close; they shc)ttlcl l1,1ve ,1 spac­
i11g of 2 x 2 i11cl1es ,vl1ich ,vottlcl give tl1e111 11101·e ,1i1·) . Tl1e1·e ,v,ts a 
gre,1te1· 1)e1·cent,1ge 1·ootecl 011 tl1e 011tside 1·ows tl1an in tl1e cente1·. 

\,Vl1en g1·alti11g 011 t1n1·ootecl t111derstock tl1e scions sl1ot1lcl be s111,1lle1· 
tl1an tl1ose 11secl 011 1·ootecl 1111de1·stock and the1·efo1·e 11011e of tl1e scions 
11sed ,vere o,,e1· 7 i11cl1es 1011g. Since ,,e1·y little s,11) 01· n11t1·ients a1·e 
,,,,ail,tble, tl1ey \\'e1·e cove1·ecl ,vith J)o!yetl1)'le11e 1·01· tl1i1·ty cl,1Ys. I clo11't 
k110,,, i[ tl1is ,v,1s be11elici,1I to the111 01· not. Pe1·!1,1ps 111ist ,vo11ld !)e of 
g1·e,1te1· aclvant,1ge. 'fl1e scio11s were healthy looking, ,1l'te1· 1·c111oval 0£ 
tl1e j)o!yethyle11c, l)tt L tl1e 1111cle1·stock sho,vecl sig11s of )'Cllo,vi11g. All 
tl1e rooted ct1Lti11g g1·;1lts ,ve1·e j)Ottecl after 120 cl,1ys ;111cl ,vhe11 j)lanted 
i11 the fie I cl (t,1ble I), l1;1cl ,1s 11111cl1 01· 11101·e roots tl1,111 tl1ose g1·,1ftecl 011 
] 11n ijJe 1·11 :,· 1,i1·g·i1iir111r1. 

Table 1.-.Succc.-;s o( cutting grafts of va1·ious varities a11cl species of Junipers. 

No, Grafts 

26 
2G 
iu • 

2G 
26 
26 
26 
2G 
2G 
2G 
~6 
~G 

1c All ct1tt111t-:s \Vc1c ttc.ttc<l #3 Scra<l1x 

Species or Var1etJ' 

Canaert 

Sk)· Rocket 
Silver 

Fai1·vie\1' 

P,·ra111i(lal . ' 

Keteleer 
Blat1\1' 

Oly1111li,1 

Burk 

i\f Ollll lba tle11 
Bl11e l\o[ou11tai11 

Hills Dt111clee 
• 

• 

No. Planted 

I I 
12 
12 
13 
15 
16 
16 

17 
17 
18 
23 

CH;\l lll\•fAN STE.,:\ VENSON: ~']1;111k )'Oll, Ct)l!Sl,llll. vVc 110\\' 
l1ave ti111e [01· qt1estio11s 011 tl1is st1bject of g·1·,1fti11g 011 t1111·ootecl t111<le1·­
stock. Bill Fle111e1·. 

l\•IR. FLEJ\1IER: v\Tl1at is J u1iipe1·i1s psei1docup1·es,·i1s? 
j\rfR. DE GllOOT: I do11't k110,v. Tl1e 01·igi11,1] \\',IS C>bt,,ined i11 

1924 lro111 He111·i cle11 Ot1cle11 of tl1e Old Fa1·111 Nt11·series ,tt Boskoop. I 
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askecl hi111 if it ,,,as /1tnipe111:,· vi1·gi111111itt !Jut J1e could 11ot tell 111e the 
t1·11e SJJecies at tl1at ti111e. 

l\1R. HOOGENDOORN: Is it so111etl1i11g like a11 A11do1·1·a? 
]\,fll. DE GllOOT: No, if yo11 l<>ok ,it tl1e s;11111Jle in tl1e exl1ibit, 

it is ,t ,,e1·y t,tll, 1·ast-gro,vi11g va1·iety. · 
J\,IR. l)E WILDE: I ,~1as g·oi11g to ,tsk Ct)11sta11t if !1e eve1· t1·iecl any 

otl1e1- v,11·ieties for understock, s11cl1 ;1s ./1t111pe1·1,:,· l1u1•izu11 trilis pl1tn10:,·11 
01· .f11,11iper11:,· excelsa .\'/ 1·ict11? 

J\,fll. DE GROOT: No, I h,1,,e lJee11 n1,1king c11tti11g gr,1fts 011 just 
tl1is one v,11·iety. ·Tl1e root for1nati<)11 is clifJ'ere11~ for otl1er junipers. 
Y<)lt ca11 111,1ke ,1 good ball 011 ]1t11ipe111:,· vi·1g·irii1111a pseudoc1tp1·ess11:,·. 

]\,[ 1{. ROY NORDINE: ~'his guestit)11 agai11 is in regard to tl1i~ 
1111clerstock. We ha,,e Jun.1pe1·11s vii giniana pseitducupressus. Being a 
f. vi1·gini11na, I k11ow it ,,,on't 1·oot \'CY)' e,1sily. Wl1ere dicl yo11 get the 
.f11.nipe1·1t.1· pse11.doc11p1·es:,·11s and l1ow cloes it clille1· f1·0111 the species, .f. 
vi1·gi11i11nr1? ,,v11e1·e clid yo11 fi11cl tl1is JJl:111t? 

J\,fR. DE GROOT: vVe lJro11ght it i11 f1·0111 Holla11ll 01·ig·i11ally. 
If yo11 w,111t to, )'Ott can co1111Jare this 011e ,,,itl1 the SJJecies, /. vi1·gi11iana, 
:111cl see if it is the s:1111e. 

J\,fJl. l\1fAllTIN V1\N HOF: 
'f 1 · ' c1tp1·1:S.\'/ (J If/. 

J\,[]l. DE GROOT: 1 clon't know 'I'. v. l'Lt.p1·essifolia. 

• • v11·g111.11111a 

CHAI RJ\,[1\N S'TEA VENSON: Const,111t, l w,tsn't clear how 11111ch 
bette1· yo11 thoug·ht this understock ,vas th,tn ./. cl1i11en.\'i,s hetzi. 

l\'lll. DE GllOOT: To 1ny knowleclge it 1·oots easier than J. J,etzi 
<>1· ;111y otl1e1· va1·iety 1 k11ow. 

CHAJl{J\,J1\N STE.I\ VENSON: Wo11 Ill ./. l1etzi be as s,ttisfacto1·y 
otl1e1·wise? 

]\,[]{. l)E GllOOT: Why I prefer tl1is 11nderstock to ]. l1etzi is be­
c,111se of IJette1· 1·001 fo1·111,1tio11 ,incl res11lt,1nt IJ,t!I. ./1trzipe1·11:,· cl1inensi:,· 
l1etzi !1,1s ve1·y l1e,lvy roots si1nilar to .I. 1;i1·ginir111(1. 

J\,fll. HOOGENDOORN: One 111ore q11estio11, JJ!e,1se. Does tl1is 
JJl,111t !1,1ve ,1 tenclency to bligl1t like tl1e 1·ed ceclar? 

l\1lll. DE GROO~·: No, ,ve l1,1ve .fit111pe1·its vi1·g·iniant1 c11r1ae1·tt 
,111(l /J11.1 l!.i 1111cl ,ill tl1e other varieties 11ext to it. l~otl1 c1111ae1·ti and /Jiti·lli 
,viii be dest1·o)'ecl but tl1is variety ,vill st,ty. 

J\,fR. HOOGENDOORN: Does it h,1ve seecl? 
• 

If it does, have you 
triecl 0 ·rowi11g· seecllings? 

b ' 
J\,f]l. l)E Gl{OOT: Yes it does, bttt ,ve !1ave 11ever collected any. 
(Edit1J·1':,· N(1te: Lette1·s fro111 Henk lien Ouden of Ole! Far111 Nurs­

e1·ies, Boskoop ,ind llO)' Nordine, establish tl1is evergreen to be .I 1tnipe1·-
11:,· vi1·g·inianr1 p:,·eudoc1ip1·ess1t~·. AJJlJarently tl1e evergreen is of hybrid 
01·ig·in, ,vl1icl1 may explain its ability to root e,tsily Iro1n cuttings. The 
ex,1ct <)1·igi11 ol' tl1e pl,111t is 1111k110,v11, ,1ltl1011gl1 it ,vas believed to !1,1ve 
IJee11 i1111Jo1·ttl l)y Ole! F,1r111 1\lu1·series fr<J111 H. 1\. Hesse, B,111111scl111le11 
- vVeene1·, E111s, Ger1r1any 111any years ago.) 

CH1\IRlvI1\N STEAVENSON: It has11't been 111y p1·ivilege ,incl 
pleasttre to have h,1cl the opportt1nity of visiting· our next speaker's place, 
b11t l h,1ve ;1l,v,1ys been very i1np1·essecl ,vitl1 l1is JJ!ant list and his obvi-
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ous skill as ,l 1)1·ci1),1g,1to1· ,,,iLh 111any clifficltlt subjects. No\,' 111ay l 1)1·e­
sent i\'Ir .. Jol111 Ve1·111el1len, .Jol111 Ve1·1neule11 ,ind S011, Inc., Nesl1,111ic St;1-
tio11, Ne,,, _Je1·sey, ,vl10 ,,,ill ,1clcl1·ess 11s on ''Pro1)agatio11 of Ginkgo bilr1bri 
by Cltttings." j\,J1·. Vc1·111el1le11! 

j\,fll. _JOHN VEll1\1IEULEN (Nesl1a11ic St,1tio11, Ne,,, _Jc1·sey): l 
,vii l sta1·t .by s,1 yi 11g tl1:1 l 1 clon' t l1a ,•e 111 l1cl1 to s,1 y and I ,1·011' t ta! k ve1·)' 
lo11g·. TJ1is is a 11e,v sl1bject ,111c! I clo think tl1,1L tl1e1·e a1·e 1)eople 011 tl1e 
[1001· th,,t 111,1ybe k110,v 11101-e ,tlJOltl it tl1a11 I do. I l101Je ,ve c,111 OJJe11 
tl1e floot· ll]) [01· di~c11~sio11 al te1· I int1·oclt1ce tl1e SltbjecL. 

1\,J1·. Ve1·111e11le11 1)1·esc11tecl l1is 1J,tJ)er on tl1e tecl111iql1es t1secl ;1t l1is 
lllll'Se1·y lo 1)1·01)ag·,1te gi11kgc> f1·0111 Clltt i11gs. 

' 

PROPAGATION OF GINKGO BILOBA BY CUTTINGS 
.JOI-IN VERMEULEN 

./ 0l1ri V e11·11.e11,len and Son 
NeJ·l1a1iic Stlitio11, Nc1w .fe1·sey 

vVl1cn 1\·[,1rti11 V,111 Hof ,1skecl 111e last Fall if I could till in w1tl1 a 
pa1>e1· ,1bot1t the pr<>1J,1g,1tio11 of g·inkgos I told hin1 that I ,voltlcl t1·y ,1nci 
explain ou1· expe1·ience ,vitl1 this j)l,1nt. \,Ve started ,vitl1 tl1e j)ropag,1-
tion of 111ale gi11kgos ,1l1011t Le11 ye:11·s ago, bltl clue Lo sever,tl 11101·e i111• 
J)o1·t,1nt tl1i11gs ,ve ,ve1·e tr)1i11g· 011t ,,,e dicl not take a serious i11te1·est i11 
it u11til tile SllllllllCI' of 1957. 

As yo11 :111 k11ow tl1e gi11kgos ,,re 1·e,1clily J)1·opag·,1tecl fro111 seecl. ln 
tl1is seedli11g· J)OJJ11l,1Lio11 )'011 get !)otl1 fe111ale and 111ale t1·ees. 1.'hese 
fe111ale gi11kgos J)1·oclt1ce ;1 lot of seecls ,vl1icl1, wl1en they do cl1·01J off in 
tl1e early f,111 ancl ,11·e stej)j)ecl llJ)011, leave ,t ve1·y u11pleasa11t oclor. Tei 
eli111i11ate tl1is se1 io11s J)1·oble111 111,1n1r n111·series l1ave bee11 g1·,1fti11g· 01· 
!111ddi11g· tl1e 111;1Je gi11kg·o. Ho,vever, ,ts with 111all)' otl1e1· JJl,111ts, tl1e 
q11estion of e,1se ,111cl exJJe11se of J)1·ocl11ctio11 a1·ose. If tl1e1·e ,,,,,s ,111 e,tS)' 
111etl1ocl of jJrOJ),1g·,1tio11 tl1e 111,,Ie ginkgo co11lcl be sold at ;1 11101·e 1·e,1sc111-
,1ble J)1·ice ,tn<l J)1·ocl11cecl i11 l,11·ge1· q11antities. 

'"'e, ,ts j)l'OJ),1g,1to1·s 01· s111;1ll j)la11ts, co11lcl 11ot tl1ink of jJl,111ti11g 011t 
stock fo1· b11clcli11g· or gciing to tl1e ,1clcled expense of grafting. Tl1e 1·oot-­
i11g of c11ttings was tl1erefore tl1e sol11tion to this proble1n. As we 011ly 
l1,1d a ve1·y li111itecl a,cess to j)l'OJJ,1gating 111,1terial, ou1· trials ,ve1·e 011ly 
on a very s1nall scale the fi1·st year. As we had been checki11g on 111any 
111ore t1·ees in 01·cle1· tc> cleter111i11e tl1ei1· sex we i11creased Ol11· t1·ials ,ts we 
went 011. It takes seve1·:1l years fo1· tl1e ginkgo to 111ature a11cl to !Jea,· 
seed so ,vc l1,1cl to cl1eck cilcle1· t1·ces fc)1· seve1·,1I years to be sl11·e tl1at they 
,-vere tl1e 111,1 le 1·or111. 

111 jJfOJJ,1g·,1ti11g· tl1c gi11kgos tl1e1·e is ,1lso .tl1e consicle1·,1tio11 <)f tl1e 
tyj)e t>f t1·ee f1·0111 ,vl1icl1 tl1e <:l1tti11g· ,voocl is c11t as ,veil ,ts its lt>(:,1tici11 
,tncl tl1e ty11e of soil ir1 ,vl1icl1 it is g1·owing·. As f,tr as ,ve h,tve lJee11 ,tl)!e 
to fine! 011t ,ve tl1i11k it is tl1e ty1Je of t1·ee ,vl1ich 111;1kes tl1e clift·e1·e11ce i11 
the rooting. 

This, I think is ,ts far as I ,an go i11 telling yo11 abot1t ottr 1·est1lts. 
I hope that tl11·ot1g·I1 c111estio11s ,,•e all c,111 le,11-n a little 11101·e. The1-e ;11·e 
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111a11y tl1i11gs l ,vottlcl like to fi11d ot1t f1·0111 otl1e1·s wl10 have bee11 Wt)1·k­
ing on tl1is JJ,trtict1l,1r JJl,111t. Follo,vi11g is a co111pletecl 1·ecorcl o[ 0111· 
1·est1lts f1·0111 1957 tl11·ot1gl1 1960 (t,1bles I a11d 2). 

Table I .-Effect of various rooting co111pounds 011 the 
rooting of 111ale, Ginkgo cuttings. 

Nun1bcr Treatment No. Rooted September 4 

13° Hor111ocli11 #3 11 "" 
13 IBA I '7o 10 
13 ll~A 2% Ill 

13 Cltt start 7 0 
13 Cltt stal·t 9 1 

13 Cut sta1·t 11 8 

13 Cttt start 13 8 

* Cuttings stuck July, 1957 
** All cl1tt1ngs were rooted l1gl1tly. 

' Tal>le 2.-Effect o{ year, va1·iety and rooting treat111ent 011 
the rooting of Ginkgo biloba cuttings. 

Date 
Stuck 

7/29/58 
7/21/59 
7/21/59 
7/21/59 
7/21/59 
7/13/60 
7/13/60 
7 /13/60 
7/13/60 
7/13/60 

No 
Stuck 

150 
150 
80 

150 
50 

315 
G" .) 

16 
85 

225 

Type 

l\·lalc 
c;. }'11., I igiat fl 
(~. jJ)' I fl Ill i<I ,,! ,, 
J\,lale 

2 )'l". ,voocl 
(;_ fmtigiata 
G. py1a111ida/1; 
(;_ J!)•1r1111id11/is #2 
l\lalc 

l\lalc 

Treatment 

Hormodi11 #3 
Hot 111odi11 #3 
Hormocli11 #3 
Hor111o<li1l #3 
Ge1 mai11 
Hor111o<li11 #3 
Hor1nodi11 #3 
Hor111odi11 #3 
Ho1·mod111 #3 
Hor111odi 11 #3 

' 

No 
Rooted 

--f / ':.J 

122 
-I 

(i9 
21 

216 
Ii 
9 

46 
131 

Days 

58 
--!J:J --:J!) 

r,5 
--:J:) 

52 
52 
"9 "-
52 
52 

Degree <)f 
Root1n~ 

l'air 

Fair 
1:ai r 

!'air 

l'air 

!'air 

Fai1 

!'air 

!'air 

l'air 

All c11tti11gs ,,,\1icl1 wc1·e 11ot 1·ooted in 1958, 1959, a11d 1960 ,ve1·e 
JJttl b,tck i11 tl1e IJe11cl1 ,111cl left the1·e 11ntil the lollowing· st1111111e1·. ;\Ii 
tl1ese 1·00Letl \\'Cl!. 'l"l1c 1·,1nk ol lig·l1t 111ea11s e,1cl1 ct1Lti11g l1,1tl t\\'O Lo 
[0111· 1·oots ,111cl tl1<>sc ,vl1icl1 ,ve1·e 1·a11kecl as fair l1acl fot11· le) seve11 1·oc>ts 
JJc1· ct1tti11g. 011e 111<)t·e 1·e111,t1·k, 1 thi11k if we wo11ld Iea,1e ,111 c11tti11gs 
i11 tl1e l)c11cl1 t111til J,1tc SJJ1·i11g· \\'e ,vo11lcl get a nea1· {Je1·tect s1a11cl. How­
eve1·, ,is ,vc I;kc l<J tt1r11 ot11· slc>ck ove1· ,ts soon as IJossi.ble, we still t,1ke 
tt!J tl1e st<Jck i11 SeJJtc111be1· ,111cl !Jot ,vh,tt is 1·ooted a11cl 1·estick tl1e <Jtl1c1·s. 

All ct1tti11g·s wc1·e 111,1cle f1·c>111 tl1e c111,re11t year's g1·owtl1 wl1ich is t,1k­
e11 ,is cl<>sc to !,1st ye,11·'s ,v<><>cl ,ts JJossil)le. Ct1tti11g~ ,,,ere tl1e11 JJlac.ccl i11 
,t 111ixt11rc t>I 8() JJe1· c·c11t sl,111ci ,tncl 20 per ce11t sty1·olo;1111 ,vl1icl1 w,ts 
li1·111Iy JJ,1ckecl tlo,v11. Tl1is ,v,1s keJJt 1111de1· inter111itte11t 111ist t111til tl1e 
c11tti11gs we1·e 1·o<)ted. 
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CHAllZi\1IAN STEAVENSON: Tl1,t11k yot1 ve1·y 111t1cl1, Jol1n. Now 
do you h,1ve questio11s for J ol1n, or would anyone care to co1nment 011 
tl1e rooting ot ginkgo? 11 so, we ,vot1ld be ve1·y hap1)Y to have the111. 

,!\Te k110,v so111e of ou1· \!\Test Co,tsl £1·iencls a1·e ap1Jarently doing a 
lot alo11g tl11s line 011 the co,tst. l\·faybe they wotild like to com1nent on 
tl1is sub1ecl Hd1·,1ey, _Jol111 ,,ticl you 111igl1t l1dve a fe,v co1111nents 011 the 
1 ooti11g of tl1e ginkgo. 

PRESIDENT ~'Ei\1lPLE~'ON: Yes, ,ve l1,1ve tr1ecl 1·ooli11g 111dle 
g111kg·o, fo1· tl1e li1·st t1111e ,tbottl fo111· ye,11·s ago. \!\Te l<i1111d it w,t, ex­
t1·c111ely ll1lf1c11lt lo ,1ccu11111l,tle any qt1,1ntity ol ctttting,. Il you go to a 
\Jig tree ,111cl it look, like it h,1s IJ!enty oi ct1ttings on 1t, ,vhen yo11 start 
looking tl1e1·e a1·c 0111 y ;1 d,tr11 le,v tl1e1·e. Tl1e only 11sable cutting, are 
tl1e te1·111111,1ls. f\11 tl1e 1·est ,11·e bo1·11e on little sl1ort spu1·s. Ii they do 
1·oot tl1ey ,11·e 11ot goi11g to g1·ow lo11g. It is a n1atter ot going ove1· tl1e 
whole t1·ec, which 111ight be 75 feet l1igh and getting ,1 few here a11d 
tl1ere. To get ,111)' q11a11t1ty l1·01n an established tree you ,vo11ld have to 
c11t it IJ,tck ,111d let It 111ake ,t lot of 11C\\' shoots 

011e ye,tr ,ve IJU t in ,1 bo11 t 6,000 c11 ttings, 011e bed ot tl1e111. We 
got a goocl ,tancl. l v-roulcl guess 4,000 out of tl1c 6,000 rooted. A, we 
clo ,v1tl1 all our c11tt111gs, we leit the111 tl1ere over the winter They 1·oot­
ecl 111 tl1e soil. Tl1e 11ext yc,11· tl1ey d1cln't g1·0,v one bit. Tl1e second 
,111nn1er ,1lte1· tl1ey l1acl bee11 1·ooted they gre,v re,tsonably well a11d ,vo11nd 
LIJJ betwee11 6 ancl 24 111ches in heigl1t. 

No,v tl1,1t is ,1 !1ttle disco11raging ,t11d I ,v,tnt to ask Joh11 wl1,tl his 
CXJJerie11cc l1as been ,,,itl1 tl1c g1·ov-,tl1 ol these 1·ootecl c11tt111gs ,tlte1· l1e 
gets the111 1·ooted. Do tl1ey 111ake ,t s,1 tis factory t1·ee? 

i\1IR. VERi\1IEULEN: \t\lJ1atever we potted did vc1·y poo1·ly the 
first yea1·, as yot1 s,1icl. Tl1e second ye,1r they 111ade fairly good growth. 
\tVhat we JJOlted ea1·ly last s111111ne1· did 111uch bette1· than what we JJOtted· 
l,1ter in the sun1111e1·. Those !Jotted six 1nonths late1· a1·e bigge1- plants 
tl1an ones IJOtted {ro111 s111n1ne1· cuttings. 

Tl1cre wa, one 1no1·e tl1i11g we 11,1,,e triecl Tl1e l11·st Yea1 we t1,ell 
five clilfe1·e11t 1·ooti11g JJ0,vcle1·, \tVe fot1ncl, l1oweve1· that Ho1·111ocli11 
#3 l1as given us tl1e best 1·esults, a11cl ,ve thi11k 1l 1s bette1· £01· eve1·yth111g. 

C'HAIRl\,fAN s·rEAVENSON: A1·e there ,tny mo1·e q11estions? 
PRESIDENT TEi\!IPLETON: Yes. I 111igl1t 1nake ,1notl1e1- co111-

111e11t on tl1e 11se ot 1·oot111g l1or111ones 011 gi11kgo cuttings. ,!\Te see no 
be11el1ci,1l eltect, ,tt le,1,t 1f ,vc \)ttl 011 too strong ,t l101·111one, st1cl1 ,ts t,,,o 
1)e1· cent 111cloleb11ty1·ic ;1cicl i11 alcol1ol, 1t 5i1111Jly kills tl1e e11d of 1t. I{ 
\Ve JJttt Ho1·111ocli11 # :l 11nde1· 0111· co11cli tions, it often kills the b,1,e so 
\l'C get 11t> 1·oot111g. \t\ie ,11,o 111ade tests w1tl1 Ho1·111odi11 #2, which is 
11ot too clet1·1111e11t,1l bttt ce1·t,1i11ly 5]10,ved no be11efit. ,!\Te get j11st as 
111t1cl1 1·ooti11g £1·0111 11<> Ho1·111ocl111 ,tt all. 

i\,fJZ. FRED NlSl~ET: I tl11nk tl1e 1·e,1so11 \\'C l1,1ve11't 11sed 11101·e 
g111kgo, 1, tl1e 1acl tl1,1l thc1·c ,11·e11't e11011gl1 111,1lc~. A11otl1e1· tl1i11g, clon't 
[Jl,111l tl1e111 il yott l1,1ve ,111y clee1· i11 tl1e vicinity. vVhetl1e1· 01· 11ot tl1ey 
1·e,1lly b1·011se 011 tl1e buds ,111cl foliage I a1n 11ot s11re yet. I SUSJJect it, 
b11l that 1nakes little differe11ce inas111t1ch as by r11bbing their antle1·s on 
tl1e ste111s they are r11bbing 1·ight tl1ro11gl1 the can1bi11n1 and g1rdl111g the 
t1·ee. 
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CHAIRJ\,f1-\N STEA VENSON: Tl1,111k you £01· }'Ot11· obse1·vatio11. 
Tl1ey ,tre p1·opagat1ng a lot of ginkgos out tl1ere on the West Co,,,l. 
Somebody ot1gl1t to be ,t !)le to tell tis ho\\' tl1ey are 1)1·opaga ting these. 

PRESIDENT TE1\1IPLETON: l stll)!)Ose tl1is is subject to co1·1·ec­
t1011 l)y those .people on tl1e vVest Coast ,vl10 are ;1ctually doi11g it. This 
is n1y 11np1·ession of ,vhat tl1ey tolcl 1ne. Tl1ey are grafting ginkgo secc!­
lings 1n co11ta1ne1·s, t1st1,1ll)· in J;1n11;1ry. Tl1<1.t is11't too cr1tic,tl, but the}' 
,i1111)ly 111ake an 111ve1·tecl cleft g1·,1lt abo,,e tl1e soil st11·f,1ce <111cl J)Ut tl1e111 
back i11 the g1·ce11!1011se. The)' ca11 also l)e put ()ttt where tl1ey can be 
coverccl w1tl1 1)o!ye1hyle11e or t111cle1· ,hacle ,o tl1e scio11 cloesn't cl1·y UJ) too 
r,11)idly. It is easy to get ,1 high 1)e1·centagc ,vitl1 110 t1·011ble ;tt ,111. 

l\1R VER1\1EULEN: Have yo11 tound tl1e1·e is ,iny cl1I le1·e11cc 111 
tl1c type of t1·ee )'ou get your c11ttings 11·0111? ,-ve get clitle1·e11t 1·es11lt, 
f1·0111 diffe1·e11t pl,1nts. I ,vas 1vonde1·ing 1t anybod}' else clicl 

lvlR. RALPH ZJJ\,fl\1lERl\1fAN (Ci11cinnati, Ohio) : ,-vc bougl1t 
,01ne 1-\11tt11n11 Gold £1·0111 tl1e vVesl Coast ancl also so111e gi11kgo l1·01n tl1e 
Princeton Nt11·ser1es. T'he .l\.11t11111n Gold 1·oots 1·eal ,veil bttt tl1e Prince­
to11 wo11't root ,,t all. I clon't k110,v why, l)eca11se "'e 11scd tl1e s<1111e kincl 
of c11ttings and eve1·ytl1i11g. 

CHAIRJ\1£1-\N S'TE1-\ VENSON: Tl1,111k yo 11, lvl 1·. Zi111111e1·111,111. A11-
tun1n Gold is ,t clo11e they arc wo1·king ,v1th 011 tl1e v\Test Co,ist wl11ch 
has been clevelo1)ed !Jy tl1e Sa1·,1toga Ho1·tict1ltt1r,1l Foundation. lt i, 
st1pposed to IJc a JJart1c11l;11·ly nice 111ale tyJJe, witl1 good yellow ,111t1111111 
tol1age and otl1e1· des11·a!Jle cl1a1·,1cte1·istics. lt is <1.V,tilable, lJy tl1e ,vay, 
in tl1e West Coast nt11·se1·ies . 

. Ot11· next s1Jeaker I tl1ink is ,veil k110,,·11 to ,ill of yot1 ,t11cl to nu1·,­
ery1nen and n11rsery grotips over tl1e co11ntry. I kno,v l1e st1pplies a 
goocl deal of stock to othe1· nt11·se1·y111en 101· 1·edi,t1·1 b11tion, a11d 1t i, 111)' 
pa1·tic11lar IJle<1.s111·e to give yo11 Richa1·cl ,r,111 Heini11ge11 of V,1n Hei11-
i ngen N urse1·ics, Dce1J ]Zive1·, Co11nectic11 t. He ,v1ll speak 011 ''vVin te,· 
Propagation in Outside F1·an1es with Elect1·ic Cables." Dick V,tn I-Iein-
ingen! l 

1\1!1·. Van Hei11inge11 disct1ssecl tl1e JJ1·oceclt11·e l1e 11ses to 1·oot c11tti11g, 
i11 011tdoo1· t1·,1111es eq11iJ)l)ed ,,,itl1 elect1·ic cables. · 

PROPAGATION IN FRAMES USING ELECTRIC CABLES 
FOR BOTTOM HEAT 

RrcH,\RD VAN HEININGEN 

V ctn H ez 1111ige1i l\T 1t1 se1 ies 
Deep Rive1, Co11nect1c1tt 

I 1,1•ot1lcl like to give yo11 a little l1isto1·y (>[ 0111· 1J1·01)ag,1t1011 111etlll>ll 
,o tl1,Lt yo11 can sec 110,v ,vc ,01 t of ,,,,1Jkc(l 111to tl1c clcct1·ic c;tl>lc 111ctl1<>(! 
o( 1J1·opag,1t1011 

My father,, ,vho 1·,1n the Eve1·gi·een N 111·sery Con1pa11y in vVilton, 
used fran1es exclusively £01· the propagation of evergreen cuttings. He 
was supplied in the 1v1ntcrtin1e \\'ith horse 111anure, until Bo1·dens ,incl 
Sheffield Far111s tt11·ned lrom ho1·ses to t1·t1cks. ,-vhen there ,v,1s 110 111,111-
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t11·e avail,tble, tl1e)' co11tint1ecl to ]J1·op,1gate in i1·a111es but with inade­
qu,1te botto111 l1e,1t It ,vas tl1eir procedt11·e to 111ake c11ttings in the 
st11n111erti111e, starting ,1bot1t J ttl)' 

Now tl1is enco1111J,1ssed ,ti! s01·ts of cve1·g1·een cuttings that a1·e fa111i­
!1,11· to yo11, sucl1 ,ts ;1rborv1t,1e, cha111aecy1J,1ris, taxus, and the junipers. 
TJ1ey h,1cl 1·,1tl1e1· goocl success. I th111k it v1'as to so1ne extent si111ilar to 
111ist JJrOJJ,1g,1tio11, because v1,l1en the ct1ttings were once in the tra111e 
tl1ey ,ve1·e kept nea1·l)' a1rt1gl1t by b,1gs JJl,1cecl under11eath the s,1sh. The 
f1·a1nes ,ve1·e not opened t1nless it was nece,sai:y to syringe the1n, which 
,,·,ts done 011 ,t st1n11y clay as 111,111)' as three ti1nes. Cuttings usually dicl 
11ot root, l1oweve1·, 1111til tl1c follo,v1ng oJJr1ng. Tl1ey callt1secl nicely 
beiore wi11ter, stoocl still i11 1}1e ,vinter, and in the spring t11ey would 
~t,11·t oil 11st1,1lly v11 ith 1·oots fi1·,t, ,111d tOJJ g1·owth later. This technique 
l)l st1111111e1· JJ1·01Jag,1t1011 took 111en ,1,v,1y fro111 other ,vo1·k th,tt was ver)' 
i1111Jort,111t, ,111d so ,,,e t1·ied to do it d11ri11g the winter ,vith so111e forn1 
of botto111 heat, ,,,hicl1, as I 111e11t1onecl befo1·e was with 1nanure. Wl1e11 

• 

th,tt w,tsn't ,tvailable, ,ve tried early spring cuttings in J\,farch. When 
tl1is v1',1s clo11e ,ve got top gro,vtl1 ancl very little root g1·owth ttntil late 
i11 the season ,vhicl1 11st1ally w,1s 11ot goocl enough to carry the cuttings 

• ove1· w111te1·. 
When I ,,,e11t into business ior myself up in Deep Rive1·, I started 

the s,1111e JJroced11re ol making c11ttings i11 the sun1n1erti1ne but it was 
,1lso cliff1c11lt [01· 111e It took 11s a,vay f1·0111 work such as ,veed1ng, that 
,vas 11ecess,11·y d11ring J11ly ancl Augt1st. v\7e l1acl to devise so111e methocl 
<Jf furnisl1ing. botto111 heat. I 11ad been receiving ,t publication from 
the Connecticut Light and Power Con1p,1ny and one issue mentioned 
electric c,tbles. I kno,v so111e oi yo11 fellows had 11secl 1t alre,1cly, and it 
l1,1cl bee11 11sed on tl1e floo1·s of c,:l1icke11 hot1ses to keep the111 wa1·1n It 
occt1r1·ed to 111e tl1is 111ight be ,in excellent way to heat the s,111cl in tl1e 
f1·a111e, g·iv111g us ex,1ctly wl1at we ,vantecl. 

We i1rst triecl one f1·a111c. This fi1·,t experie11ce with tl1is cable 
l1e,1t i11 0111· f1·a111e w:1s ,,ery st1ccessft1l ;ind ,vas ve1·y e11cou1·,1ging. vVe 
t1sc it 011ly 011 Tc1xi1:, Taxits for the 111ost part is 11ot diff1c11lt to root, 
bttt ,vc l1,1cln't h,1cl tc>o 111uch ,t1ccess witl1 011r sun1n1er propagation tecl1-
111ques. We weren't ,tlJle to hit 1t like n1y father had been ,1ble to do 
back i11 tl1e t,ve11ties and tl1i1·t1es. When ,ve did get what 111ight be 
te1·med ,L 90 to 95 JJe1· cent stand, using electric cables, we ,ve1·e ab­
solutely entl1t1sed bec,1use ,ve felt it ,vasn't necessa1·y to go to a great ex­
JJense to 111,tall tl1is eq11ipment 01· to co11st1·11ct a greenhouse. vVe could 
JUSt co11ti11t1e with tl1e fr,1n1es we alre,1cly had by si1n1JlY aclding this 
elect1·ic cable to the bottom of tl1e f1·a1ne. 

The cost of one fra111e's OJJeration 101· tl1is pe1·1od ol ,tbo11t £011r 
111<J11tl1s 1·,111 s0111e,vl1c1·e ,1ro1111ll, l ifty tlolla1·s ,incl we lelt it as well wortl1 
1t IJec,1t1sc tl1e ,1ctt1,1l co~t 1>e1· <..L1tti11g w,1s ,11·ot111ll .8 of ,L cer1t. '\,Ve felt 
tl1,1t ,v,1~ ce1·t,1i11ly well ,vo1·tJ1 cloi11g. So tl1e follo,vi11g· ye,11· we ,ve11t i11to 
Ll1ree t1·,1111es with elect1·icity Now ,ve l1,1cl abot1t eight £1·a111es, but ,vc 
JJUt tl1ree lra1nes into electricity to check it once n1ore. We had an over­
flow of ct1ttings, so we 1·entecl a small greenhouse £01· a year with no 
l1eat in it other th,111 tl1ese electric cables. Again the t1·ame proposition 
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was successful l)t1L tl1e eXJ)e1·1e11ce 111 tl1e g1·ee11hot1se, ,1ltl1011gl1 st1cce,,­
ft1l, cost us a t1·e111enclot1s a111ot1nt ot 111oney. \,Vithottt l1eat i11 the g1·ee11-
house to aid tl1c elect1·1c calJles, tl1e elect1·ic ca.l)les co11t111t1ecl t<J 1·11n 
even thot1gh '\'C l1,1cl a tl1e1·111ostat cc>11t1·oll1ng tl1e !Jed te1111Jer,1tt11·e. '1-l1e 
te1npe1·,1t11re ne,,e,· got ]11gh e11011gl1 to sl111t ol l tl1e jt1ice lt ,v;1:, tl1e 
co11st,111t r111111i11g ot this ,,e1·)' l1igl1 elect1·icity co11s11111111g 1Jiece ol eq11i1J-
1nent th,tt ,ve l1,1cl tl1at cost tl1e 111011ey. As ,t 1·es11lt ,ve cl1sco11ti1111ecl 
th,tt, ,1ltl1ough tl1e re511lts 11·0111 tl1e p1·<>JJ,1gatio11 we1·e l,1i1 ly goocl. 

Tl1e lollo,1•111g yea1· ,1•e ,1·e11t i11to e1gl1t l1·,1111e,, ,ti! ec11111J1Jecl ,,,itl1 
elect1·1c cdbles Tl1is t1111e ,,,e 11,tcl ,tl111ost co1111J!ete tail111·e IJecdtt,e ,,,c 
got ,tn i11fest,ttio11 ol Rl11zr>clu111ri tl1,tt \\',ts clev,1st,tt111g. vVe al,o cl1a11gecl 
our 111ecl111111 i11 0111· (1·a111es, b11t ,vc 11e,,er cl1cl an)' l111111g,1t1011. vVc 
eithe1· brougl1t it i11 ,vitl1 the c11tti11gs or it l1,1c[ beg11n to lor111 111 tl1e 
tra111e:, clt1ring tl1e ti1-~t t,110 ye,trs ol 11se ,111tl1 elect1·1c c,tbles \r\Te lo:,L 
ot1t ot 120,000 c11tti11gs :111 b11t 5,00(), :111cl ,,,}1e11 ,,,e 1JJ,111tecl tl1ose 5,()00 
\\"e lost 111ore still. \r\Te l1,tcl11't !Jdic[ ,t11y ,ttte11tio11 to tl1is lt111gt1, 1J1·ob­
len1 th,tt we n1igl1t sudde11!y get a11cl tl1at w,t, ,t bio,v when ,ve icJ,L ,ti! 
our ct1Lt1ngs tl1,tt 1Ja1·t1ct1l,11· )'ea1·. F1·0111 that ti111e on, ,ve 11,1,,e tl1or­
ot1ghly ft1n1igatecl all ot11· (1·;1111es ,vitl1 £01·111,tlclel1yde \•Ve l1a,1e dlso 
tried IJouring 011 I)1tl1a11e ;111d th,tt 11,ts ,1•orkecl sat1sfacto1·1ly vVe feel, 
too, tl1at we 11,1 ve gc>tten so111e l101·111011e actio11 I 1·0111 tl11:, cl1e1111c,t I. N <> 
horn1one l1as bee11 i50J,1tec[ 11·0111 D1tl1,111e, vet ,vi1en 1L b1·eaks cl0\\'11 it 

; 

aids in tl1e 1·ooti11g. vVe t1,c Ditl1ane as a tho1·011gl1 cleant1p and folio,,, 
it by sp1·ayi11g 011 Ditha11e abot1t a ,veek befo1·e we stick the ct1ttings \,Ve 
have 11,ecl V,tpa111 ,1, ,1 c!1·c11ch 011 tl1e ,v,1lls :111cl ,,111d s111·l,1ce ,1'iicl tl1,1t 
,tlso ,ee111:, to ,vo1·k. 

No,v I 1111gl1t 111e11t1011 tl1,tl ,,,e l1a,'e 1·ootecl ,tlJot1t C\'e1·)'tl1111i; 111 
tl1ese fra1nes that ,,,e can grow. vVe l1qve 1·ooted all va1·1eties of Tcix11s 
up to 90 per ce11t. \•Vith Jt111ipe1·s ,,,e l1ave g1·e,tt va1·iatio11 1n 1·ooti11g, 
anywl1e1·c fro111 ze1·0 to say 90 pe1· ce11t, depe11c[111g on tl1e va1·iety. / u­
n1pe1·11J cl11nc11s1s sr11 ge11t1 we j11st c,tn't get to root. J\,lye1·s col11111n,t1 
\\'e c,111't 1·oot \'Cll' ,,,ell. Ho,,,eve1·, we l1ave 11,tc! goocl lt1ck ,,,1tl1 s11cl1 
ty1Jes ,1:, tl1e , 1a1·iety that is so111eti111es sold as the Blue Sa1·ge11t, ancl goocl 
luck witl1 Jun1pe1·11s scop11/u1u1n v11·1difol1a, whicl1 looks like J. excelsci 
st1·1cta but it 1s ,L colt111111,11· type and is not subject to the cliffict1lties 
yot1 11,t\'e ,v1tl1 ]. e. st11ctc1. Tl1e S,11·ge11t l1e111locks have IJee11 1·oot111g 
since ,,e l1ste11ed to Ha1·vey G1·ay. ,,ve clo tl1at follo,v111g l1is d11·ectio11s 
fo1· 11se ot a 1Jl,1stic_: cove1·ecl case ,v-1tl1111 tl1e l1·;1111e. Tl1e })l,1~t1c co111-
pletely e11ci1·cle, tl1e 111ecl111111 11ncle1·11e,1tl1 a11cl (),1e1· tl1e tOIJ vVe !1,1ve 
hacl gc>ocl lttck 1·ooti11g· a11ywl1ere 11·0111 50 to 75 }Je1· ce11t ol tl1e S,11ge11t 
,vee1J111g ,,,itl1 tl1e c11tti11g, i11 sa11d, J)eat a11cl St)11·oto,1111 ;111cl ,,,itl1 tl1c 
,t1d ol t,vo pe1· ce11t 111clolel)uty1·1c ac1c!. vVe l1a,'e 1·ootecl ,0111e c!w,11·1 
l1e111l<)ck, ,111cl ,<>111e TJ11gr1 cr111ride11.11J ·1111ci <Jplzyilri bt1t 11c>t ,ts ,t1ccess­
lt1lly ,t~ ,t1·b<Jrvit,1e. S0111e ol tl1e SJJ1·11cc~ !1avc bee11 1·oot111g 1·,1tl1c1· well, 
,11cl1 ,ts Pzcec1 c1bteJ 11. 111cl1fu1111.zs ,111cl cun1pc1ctr1 

\,Ve 1·oot azaleas too, lJ11t 11ot ,,,itl1 botto1n l1eat. vVe JJut ot11· ,tz,t­
lea cuttings in At1g11st and e11close tl1e111 in a plastic case, 11111ch like ,ve 
do witl1 the Sargent he1nlocks. We get very goc>cl rooting 011 s11cl1 v,11·1-
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et,e, ,ts Aza!er, )'edrJc·r1s11, po11l,l1r111e1111s, one c,tlletl Jol1n Cai1·11, ,111cl Aza­
/r;ri y poiil, l1r111en515 cor1·1pt1c/c1. 

\,Ve also root rl1odocle11clron 111 a11 enclosed case "'ith1n the fra1ne. 
Tl11s t11ne "'e clo 1t i11 Octobe1· ,,,ith IJotto111 l1e,1t, 11sing the ca\Jles We 
l1,1ve l1acl so111e v,1r1,1tion 1n 0111· 1·es11lts Tl1e e,1s1e1· varieties, s11cl1 ,t, 
;\111e1·1ca, see111 tc> clo well, b11t tl1e 111ore difl1c11lt <J11es, like R. r1 t1·r,s11n­
g111ne11m, a11cl J\•frs. C. S. Sargent, ,ve h,tven't been ,tble to do too 111ucl1 
with then1. \ 1Ve c,111 root tl1e111 J)rol>ably as ,veil ,ts you can root tl1e111 
,tnywhere b11t we c,1n't keep tl1en1 growing. So in tr,1mes of this ty1)e 
I think we ,tre J)1·olJaiJ!y li1nited to doing j11st ,1bout ,ts well as we c,111, 
wl11ch is not 11p to that which yo11 can do in a greenho11se. With I/ex 
,,,e l1,1ve 110 tro11l)le. Ile,,,: opr1cc1 a11cl c1e11ata can be rooted fairly e,1s1ly. 

No,v tl1e co11st1·11ct1on of 011r fr,1111e 1s lro111 c111cler block The l11gl1 
sicle l1a, fou1· tier, ol block, tl1e lo\\· s1cle three. About two 1·0,vs ol the 
lilcicks ,ire 1111clergro11ncl. The ,111·face of the s,1ncl wl1en it is placecl i11 
tl1e fr,1111e co111es to abo11t 11,111 ,v,1y 11p 011 the seconcl row. In otl1er 
\l'Orcl5, 1t is ,tlJ011t 12 111ches 11·0111 tl1e botto111 of tl1e f1·,1111e ,vh1ch is alJ011t 
eigl1t 111ches lro111 tl1e s11rlace 011t,icle. The s11rface ol 0111· sa11cl is ,tl)o11t 
eigl1t incl1es clci,v11 f1·0111 tl1e Oi.1ts1cle of the s111·face. TJ1,1t, we feel, gives 
11, goocl ins11l,1tio11 £1·0111 tl1e colcl 011 tl1e 011ts1cle. vVhe11 tl1e i1·an1e is 
cc)111pletecl ,ve i11·5t J)ttt in ,t g·oocl clr,11n,1ge bee! consisting· of th1·ee incl1es 
oi stone, followecl i)y an incl1 of fi11e sand 11pon which the cable is l,1id. 
Tl1en a fo11r-i11cl1 c·over ol s,tncl is placecl over tl1e c,1ble. 011r c,1bles 
,11·e all h1tchecl to a 1nain line ,vl11ch i11 turn l1,1s a tl1er1nostat wl1ich 
co11trols the te1111Jerature. We t1·y to keep 01ir l1e,1t at a.bout 70 cleg1·ees 
F, altho1igh 1t ,,a1·ies fro111 68 to 72° F. It is very close to being ,1c­
c111·,1te a11d I tl1i11k tl1at is p1·olJ,ti)lY ,ts close as yo11 can keep l1eat 1111cle1· 
111ost co11ditions "'itl1 1nost tyJJes of cg111p1nent 

We 11se gl,1ss sasl1es over tl1e f1·arr1es. Last winter for the fi1·st time 
we put plastic over the top oi tl1e sashes to l1elp ins11late the becls. We 
l1,1ve been afr,ticl to ,eal all tl1e fr,1111es very tig·l1tly ,i11ce we hacl f1111g11s 
tro1ible that one ti111e and we felt a little aeration 1night be good. Be­
cat1se of this \\'e l1a,,e not sealecl tl1e sashes to the f1·a111e itself bt1t 1·ather 
!1ave draped the plastic over the 5ashes. It did keeJJ a good bit of wi11d 
Oli t. 

Co1nii1g back once more to the cost of oper,1tioi1, yoti 111ight ask if 
this isn't a ve1·y expensive 1ne,1ns ot 1)ropagatio11? Well, I don't know. 
I don't have an accurate figure on ,vhat it costs to propagate in tl1e 
g1·eenhouse. Eacl1 of 01ir frames is 180 square feet insicle. In 1'ax11s 
c11ttings \\'e cai1 stick abo11t 15,000 in that area, and with goocl results 
1t costs eight-tenths of a cent J)e1· c11tting. Witl1 poor results, of cot11·se, 
tl1e J)1·ice i111111ecli,1tely goes UJJ. It costs $12 JJe1· 111ontl1 per fi·;1111e fo1· 
tl1;1t n111nber of c11ttii1gs. In citl1e1· wo1·ds, 15,000 c1ittings costs $12 a 
1110n tl1 £01· a f ot1r-1non th periocl. Th,t t is $48 to root 15,000 c11 tt1i1gs 
Tl1,1t can v,iry, !)tit say the aver,1ge is $12. Two winters ago we l1ad 
very cold \l'edtl1er in .J an1i,1ry ,incl tl1e ther111ost,1t callecl for l1e,1t eve11 
cl111·i11g the cl,1y ,,,hen tl1e s1111 ,v,1s 01it. Bec,iu,e ot the ext1·ei11e colcl, 
tl1e cost of elect1·1citv ran UJJ to $15.00 01· ,t tot;il ol $(i0.00 £01· ,1 fo111·-
111011tl1 JJe1·1ocl. 1111t let's 1·e111e111l)e1· tl1i~, that tl1e co5t of con5t1·11ctio11 
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is very Io,v. 1.'o bt1ild a 30 i)y 6 f<)Ot fra1ne of tl1is tyJ)e, 1t takes 19() 
l)locks at 75 ce11ts ,t block, wl11cl1 inclt1des the l)lock, the 1no1·ta1· ,incl tl1e 
labor of const1·uction v-·hich 111cans $150 per l1·,1111e. Then, ol cot11·se, 
yot1 must h;1ve the usual s,tsh, which are abot1t Sl2 apiece, 01· 111ayl)e 
n1ore no,,,. Tl1c ,vi1·ing in tl1e f1·,11nes the111selves, tl1e cable, ancl tl1e 
ther1nostats ,viii cost $70 J)e1· fra111e. The switchboarcl, and i11ciclent,1l­
Iy, the size of the sv-ritchboarcl will cle1)end on the nt1111be1· of fr,11nes yo11 
have, can be rather expensi,,e. W l1ave JO f1·a1nes, each one clraws JO 
arr1ps, so we neeclccl more tl1ar1 l 00 amp service. The next service wds 
200 amp se1·vice, ,vhicl1 costs a little better than $200 to install. 

Now co1111Ja1·e this to tl1e cost of installing heat ol anotJ1e1· 101·111, 
s11ch as stea1n l1cat 01· hot v,rater l1e,1t t1ndergro1111d in fra111es It v-•ot1lcl 
l)e necessar)' to co11str11ct a bt1ildi11g for the lJ11rne1· and it wo11lcl he 
necessary to p11t in the pipes ,vhicl1 IJrobably wo11ld have to be done by 
,1 IJ1·ofessional It 1night adcl consideral)lY to tl1e cost. Ove1· tl1e yea1·s, 
!1owever, there i, ,1 IJOssibility 1t 111igl1t be cl1e,1pe1·. 

I wo11lcl like to gi,e you so111e of the advantages tl1at I feel ,ve l1ave 
in the use 01· tl1is tyJ)e ol heat I l1ave 1nentionecl one, that is tl1e initi,tl 
low cost of co11struction ancl tl1e need for little 1)rofessional help. Yo11 
c,tn do all tl1is yo11rself ,,,ith tl1e exception of 1)oss1bly the switchboa1·cl. 
The 1nainten,1nce cost is Jo,v. In fact, the1·e is no 111a1ntendnce ,vl1atso· 
ever in this eqt1ip111ent. Tl1ere is 110 painting, of cot1rse, to do except 
on tl1e sashes. The excel Jent 1·es11I ts that can be o\Jtainecl i)y the 11,e 
of cable he,1t is ,1notl1e1· acl,•,1nt,1ge. The frames themselves a1·e very c<Jn­
venient £01· tl1e p11rposes of chang·ing yo11r 111ecli111n and £01· gener,1\ ,1c­
cess. Yot1 ca11 l)ack a t1·11ck UIJ to the fra1ncs and empty the 1·1·a111es 01· 
you can bring the sand in, in the same manner. The convenience of ir-
1·igation, too, is an advantage. vVe have installed 1r1·igatio11 111 tl1ese 
frames by the 11se of tobacco nozzles on a pipe ,vhich r11ns lengthwise 
over the frame. ,ve cannot only ,vater the fra1nes without opening the 
sashes but we c,tn also f11mig,1te these fran1es initially by pot1ring tl1e 
formalclel1ycle or ,vhateve1· 111,1te1·i,1l ,ve are 11sing through the pipes, 
cleaning tl1em very thoro11ghly ancl keeJJing in all the gases. Y 011 ca11 
;1lso harden-off yo11r c11ttings ,,ery ,vell in fr,1111es, once the c11tt1ngs a1·e 
1·ooted. vVhen the ,,,eather is 1·igl1t tl1e sasl1es c,111 co1ne off ancl sc1·eens 
can go on Yot1r ct1ttings go out in the open ,tnd befo1·e you have a 
chance to n1ove them they acclimate the1nselves to the conditions t111de1· 
wl1icl1 they have to gro,v. 

Here a1·e so111e of the dis,1clv,1ntages. Snowl,111 of any great a111ount 
is a nuisance i)ecause you h,1ve to shovel it ofl before it ca11 get into 
yo11r fra1nes Tl1e ins1)ection of fra111es during colcl ,veather is cliff1c11lt. 
It ·is not e,1sy to raise 01· open the fra1nes. It 1·,1ises the a111ot1nt ol l1eat 
necessary to keep the1n ,var1n ,incl gives the c11ttings a cold blast ol ai1· 
which we feel 1s 11ot aclv,1n t,1geou,. The gro,v1ng of rhodoclenclrons is 
cliff1cult because once yo11 h,tve ll1em rooted yo11 c,1n't keep the111 grow­
ing, since the air above the sand is always very cool and possibly is the 
ca11se of the high cost of heati11g. I think we are in a very cold ,trea be­
catzse we get co1cl air draining into otzz· frame area. We don't get sun 
p1·obably ,ts long as if ,,,e 1ve1·e on tl1e c1·est of ,1 l1ill. Our day is a little 
sl1orter in tl1e ,vinte1· ti1ne ,ind it makes for ,1 Jong night and a highe1· 
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l1e,1t 1·eqt1ire1nent. If you we1·e on tOJ) of a hill in a very st1nny location 
I tl1ink yot1 wo11lcl find tl1e co,t cl1·01)1)ing consiclerably, especially when 
you have b1·ig·l1t, su1111y days. . 

I would jt1st like to 1·un over the eq11ipment we l1ave been using. 
Fo,· ,t tl1er111ostat ,ve t1s.e ,t G.E. ]\,foclel HSC 5 with ,t 30-i11ch capiJJa1·y 
tube which is a very si1nJ)le · tl1i11g, co,ting about $10 It has ,t covet· 
011 1t wh1cl1 keep \\'ater ottt. vVe run our equip111ent on 22() volts. We 
11se c,tl)les that are I 20 leet long. Yott c,tn use shorter 60 toot cable, 
l)ttt yot1 need mo1-e outlets over ,1 g·r,•en area. 'I'hese the1·1nostats are 
r,1tecl for 20 a111ps We ,tre t1s1ng leall cable instead of pl,tstic I woulcl 
s,1y this, the piastre cable wo11lcl last longe1· in the soil 111 the sand, but 
it 1s a ha1·cl thing to ])tit cl<1,vr1. It just cloesn't seem to ,va11t to st,1Y !)tit. 
Tl1e leacl cable once it 15 IJe11t and Ja1cl do,vn, stays in J)l,ice. If it i, not 
1·e111oved too often fo1· (1·,1111e cle,111111g it will last inclefi11itely. Tl1e 
Je,tcl covering on the Je,tcl c;1blc cloes crack a11cl tl1at ,viii c,tttse a sl1ort 
c1rct11t. vVe like the Rc>ckbesto l1eat111g cable and 1t costs tis seven 
cents a foot, ,vh1cl1 is a SJJecial J)t·1ce It 11sually 1·t1115 al)o11t 13 cents a 
foot. 

' 
Now there is one otl1c1· tl1ing l migl1t 111ention befo1·e I close and 

t l1at is that there may 1Je ;111otl1er 111eans of heating witl1 electric heat, 
,1ltl1ot1gh I have 11oth1ng l)ttt ,t ,•ery small ,11nou11t of in(or111,1tion on it. 
'J'l1is is an elect1·ic grot111cl w;1r1n1ng with the help of wire netting. 111 
tl1e J)ictures tl1at are sho,v11 111 this booklet it appears to be ,t two-inch 
111esl1 cl11cken wire, bttt evicle11tly it is 11ot exactly the sa1ne !)cc,tuse tl1ey 
cl,11111 you 111ust bt1y tl1is 1),trtict1l,1r ,vi1·e l)ecause tl1e otl1e1· type ,von't 
,,•ork It is being t1secl i11 ,•,1riot1s Dt1tch nurseries ancl l1as tl1e ,1clv,1n­
t:1ge of distributing the l1e;1t very evenly throt1gho11t the becl ,vithout 
llryi11g the 111ed1t1111. It OJ)e1·ates on 42 volts and the1·efo1·e 1s !1ar111less, 
eve11 thot1gh tl1e v-·11·es ,11·e not ins11l,1ted. vVe a1·e now looking into tl11s 
JJoss1l)ility £01· suj)J)lying botto111 l1eat to 0111· cuttings 

If tl1ere a1·e any qt1c5t1on5 I v-•111 t1·y to ans,ve1· tl1e111. 

:y. 

wIR. RADDER: vVoulcl yott tell 11s a little abot1t you1· establish-
111e11t? 

(Ed1to1·'s 1iote: 1\1[1·. V,111 He111ingen then 1·ev1ewcll tl1e 1n:1jo1· JJ0111ts 
of l1i~ talk by n1eans ot colored slides.) 

DR. CHARLES I-IESS: Dick, did yot1 e,•e1· try to p11t !1a1·dwa1·e 
cloth ove1· your cables t<) get ·a bette1· dist1·ibt1tio11 of heat or don't you 
think it is p1·actical e11ough 01· benefic1;,l enough to ,va1·ra11t the extra 
,,,01·k? 

l\1IR. VAN HEININGEN: "\•Ve l1a,•e tried it and ,ve did11't think 
it l1el1)ed too mucl1. vVe l1acl sor11e drying cJut altl1ot1gh that ,vas ot11 
ow11 fault. vVe cl1dn't l1,1ve yt11tc enot1gh s,incl o,•e1· tl1e t<>J) of that 
,vire and tl1e cuttings got 1·;1tl1e1· close to the ca\Jle. We 11,tcl tlrying 
tl1roughout tl1e entire fr:1111e, .111cl s<> v.·e decicled to disc<>ntint1e it bec.111se 
tt ;1clds qt11te a bit to tl1e cost. It wot1ld save us, however, fro111 l1~1ving 
tc> rc111ove the cal)le eve1·y time ,~·e cl1.1ngecl the 111ecli11111 \!\Te h,1,•e done 
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tl1Jt bec,1t1se \\'e a1·e af1·,1icl of l111t111g tl1e calJ!e ,,,itl1 tl1e sl101•el ,,,I1c11 
tl1ey ;11·e cligg1ng the sa11d 011t. 

DR. HESS. vVe ,11·e jt1~t aboi,t reacly to i11stall a heating ~etttJJ ,it 
P11rcl11e. '"'e got ot11·s f1·0111 a pe1·s011 by tl1e 11,1n1e of Peterson wl1c> w;1s 
;1t Co1nell {1·01n De11111a1·k. He lJ1011gl1t tl1is idea ,vitl1 hi111. ,,\Te 11scll 
the All 1s-Cl1;1l111c1·s t1·a11sfo1·111e1· to cl1·01J the ,,o] tage -clo,vn fro111 I I (l to 
;1rouncl 30 volts No,,, the s,1v1ng co111es f1·01n tl1e fact that yo11 clt111't 
J1;1ve tl1c lc,1cl-cove1·ecl ca IJ!e exJJense. Yott can 11se j115t plain I O-g,111ge 
lencing w11·c. The totdl c111tl,1y of lt111cls :ire the same but you elin1i­
n~1ted tl1e reJJlacen1e11t cost of tl1e c,1!Jles ,vhicl1, ,ls yo11 pointecl 011t, clo 
c1·ack 1£ the)' a1·e 1110,,ecl aro1111ll ,1 lf>l 

:i\,f]z. VAN HEININGEN: It 15 11ecess;i1·y to handle tl1e le,1cl-covc1·­
ecl c,tlJle whe11 it is 1\•a1·111. lJs11,1l!)' ,,,e JJl11g it 1n a11d 1Je11cl it to ,vl1,1t­
eve1· sl1aJJC 1t h,1s to be. 

PlzESIDENT TE:i\•IPLETON: 011 tl1i, 511bject of IJ,IJ'e ,,,i1e clcc­
t1·ic l1c,1ti11g c,tble, I 111igl1t s,,,, tl1;1t it 11,1_s been 11sec] in E11gl,111cl fc11· 
1nany, 111,111)' yea1·s. It is 11s11ally b,1,·e, g,1!,,;1111Lecl ,vi1·e ope,·atecl ,11 six, 
eigl1t 01· ten volts. It 1,11't ,ts ,1tt1·,1ct1ve as it so11ncls, beca11se tl1e t1·,111,­
Jor1ner is q11ite ex1Jens1ve Tl1e1e i, 110 cl,111ge1· of shock witl1 tl1c Io,,· 
,,oJtage wi1·e 

As JJOi11tcd 011t, it is a l1e,1tccl, si11gle wi1·e. If yo11 :11·e 111te1 e,tecl, 
it is 110 trott!Jle to get all so1·ts ol infor111;1tion on 1t fro111 E11g!Jncl. 
\Vrite to NIAE i11 Englancl a11cl tl1ey ,viii sencl you cost tig11res on tl1e 
in~tallati<Jn, cli,1gra1ns of i11st,1llation,, as ,veil as electrical co11s11111ptio11 
as 1t va1·ie, w1tl1 tl1e te1n1Je1·;1tt11·c cl11ring tl1e yea1·. Tl1ey h:ive ,ill tl1c 
cla ta. 

J\'IR. LOv\TENFEI"S: I ,1111 11si11g elect1·1c cable in a g1·ecnl1011sc 
,111cl tl1e i11st1·11ct1on ,!1eet saicl to JJttt ,vi1·e over tl1e lead cable. f took 
olcl w1nclo,v sc1·een111g :incl pt1t it on ove1· tl1e cable. H;11•e yo11 t1·iecl 
tl1at, and is there any aclvantage 01· cJi5aclvantage to its 11se? 

:i\,fR. VAN HEININGEN: I j11st 111ent1oned that I l1acl t1·iecl it 
:incl it ,vo11lcl ;1ppear to 1ne that thc1·e 5J1011lcl be an advantage to its 11se. 
Howeve1·, 11•e l1ad so1ne t1·011ble \\rith clrving 011t si1nply bec;111se we die! 
11ot have enoug-h sand cover ove1· tl1e wire sc1·eening. I think we should 
try it again and be sure we have enougl1 sand cover. 

Dll. STUART NELSON: See1111ngl)' Cl1arlie has fo1111cl a ~0111·ce 
fo1· ,1 tr,1nsfor1ner, ,vhich ha5 always lJee11 tl1e proble1n. I ,vo11lcl I ike le> 
;1sk Cl1arl1e 1[ l1e kno,vs ,,,hat it ,,,011lcl cost. 

l)]Z. HESS: Tl1ere ,ire se,•e1·;1] sizes, _cleJJencling 011 ho,v la1·gc ;1 !Jee! 
yo11 ,v,1nt to he:1t. v\Te got the 111ecli11111-~1zecl one, v.•11icl1 11111s alJ011t j;;95 
fo1· the t1·,1nsfo1·111e1·. 

:i\,Jll 1\. D. SL1\ ,,rN (EIIJ1·iclge, New Yo1·k): Act11ally, ,,,e ;11·e tIJJ 
111 JJ1·etty colcl co1111t1·y a11cl ,,,hat ,ve ,1ct11:1lly clo, ,vithot1t goi11g 111to cle­
t,1ils, 1s 11sc 011e of H11gl1 Steave11so11's JJO!yethyle11e ho11ses 1115icle of 
,vl1icl1 we !1;1,,e elect1·1cally l1eatecl tr,1y, vVe 11se plastic cove1·ecl c;ilJlc, 
,vl1icl1 ;1s l1;1s !Jee11 111ent1onecl 1s tot1gl1 to tie clo,v11. vVl1at ,ve clo i5 s1111-
JJly t,tke ,1 2'' x 4'', SfJ,1ked in CC>]J}1e1 n,1ptl1;1n,1te ancl stick it ,tt tl1c e11cl 
01· c;1cl1 f1·;1111e i11 thi5 l1011se Tl1e c:1IJle is t,1ckecl dow11 witl1 ,t,11Jlc,. 
We JJ11t ;ilJ(>ttt :111 i11cl1 of goocl gritty ,:111cl on t<>JJ of tl1i, ;111cl tl1c11 ,vc 
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,t1·etcl1 I1,11·c!,,,,11·e ove1· tl11s. If ,1 cl11111,y !Jet·,011 cligs c!o,1'11 i11 tl1e l1·,1111e 
lie ,1,011lcln't 1·11i11 the JJl;15t1c c,tlJ!e. Tl1at cable !1as no,v lJee11 111 ove,· 
live yea1·s. 'It is st1Il giv111g 11s tl1e s;11ne re~JJonse in te1nJ)e1·at111·e. 

The IJl,1stic ,1,1re !1as IJeco111e IJ1·1ttle. I could t,1ke it 011t IJ11t yo11 
cc>11lcln't l1a11dle it ,e,1sil)'. I cl1ose JJl,1stic cable bec,111se tl1e ,vi1·e itself 
clc>cs 11ot 1·e,1cl1 tl1e te1111Je1·,1t11re tl1,1t le,1cl c',1ble does, ,1ltl1011gl1 tl1e1·e i, 
,1 lot 11101·e JJe1· 11n1t. 0111·5 is l,1icl i11 tl1e sa111e tashion ;1s tl1e le,1cl c,tlJ!e, 
IJ11t because tl1ere are 'iO 111,111y 11101·c leet pe1· 11nit, 1t is I,11cl two ind1es 
,tp,trt in orcle1· to get a !Jetter cl1st1·ib11t1on of heat. I clon't tl1i11k tl1,1t i, 
necess,11·y, b11t 1t is ,vork1ng :111 1·ight ancl ·it is chea1Je1· tl1,111 tl1e le,tcl 
c,tlJle ;\fter live years 1t l1as IJee11 (J1·etty well a11101·t1zccl E,1cl1 11111t is 
25 leet long a11cl l0111· feet ,v1cle. v\Te 11se t,vo sections of tl11s IJlastic 
c,tble Each one clra,vs 800 ,,,atts fo1· each 100 sq11,11·e feet wl1e11 ,ve l1,1ve 
1!1e c111·1·e11t 011. This 1s 11s11,1lly ,ti! ,1,i11te1· 111 0111· co1111t1,, 1~11e tl1e1·-
111ostat 11secl is esse11t1ally tl1e 011e tl1;1t l1as bee11 clesc1·ilJecl. 

I 111ay say 50111etl1111g ;1lJ011t 0111· 1·es11lts i11 JJol,·etf1vle11e coverecl 
l1 ,1111es. U11cle1· 0111· cond1t1011s ,vl1e11 ,,,i11te1· re,1l ly ~et~ 1n, tl1e \1ighest 
,ve c,tn get the soil te1111Je1·,1t111·e i11 tl1e,e fra111es 111 the JJolyetl1vlene 
l1011se, 1s 54 cleg1·ees. t\s ,t 1·es11lt, we clo11't try to !1e,1t tl1e 11n1t ;111)· 
lo11ge1· th,111 we h,1ve to Tl1,1t is 011e 1·e,1~011, and tl1e otl1e1· 1·e,1,011 wl1y 
,ve clon't 111ake Tax11s c11tting5 i11 ;\11gu~t, i~ that "'e l1,1ve 011e <>I tl1e 
longest gi·ow1ng seasons in the co11nt1·y and our Tax11s are11't \1;1rdenecl 11p 
l)y tl1is t11ne. We w;11t 11nt1I tl1ey arc harde11ed U]) a11cl st;11·t t,1ki11g c11t­
ting~ Now that we !1ave goocl clo1·111a11t ,voocl, we p;1y 110 ,1tte11tio11 tc> 
a l1eel \Jeca 11se ,.ve ca 11 see 110 cl i fle1·ence in the root i 11g IJe t,,,ee11 tl1ose 
th,tt !1,1ve a heel a11cl those ,v1tl1011t one ,i\ie are getti11,15 82 J)e1· ce11t 
l,tke on ye,vs \rVe get 90 to 93 JJe1· ce11t 011 ,1rbo1·v1t,1e 011 flex c1e11r1-
ll1, ,vl1ich \\'e p1·cJJJagate l,1te1· i11 tl1c ,,,i11te1· beca11,e it cloes11't t,1ke so 
1011g to 1·oot. ,ve get ;1lJ011t JOO jJe1· ce11t. 011 the clesi1·,1lJle SJJec1es of j11-
11i1Jer "'e ave1·age abo11l 30 JJe1· ce11t Fo1· that re,1,011 ,,,e l1,1ve ,1ct11,1IJ,, 
go11e clown ancl re11cecl SJJ,tce 111 ;1 g1·ee11l1011se a11cl clo11e 0111 j111111)e1· 
JJI OJ),1ga tion 11nder tl1e elect1·ic l1e,11111g techn 1q11e that I 111e11 t1onecl 

We !1ave kept ver)· c,1rel11l t1·,1ct of cci5ts bec,111se it ,v,1s 011e of tl1e 
first plastic houses around Ollr part of the co11ntry. The bu1 lding costs 
are a1nortized over a five-yea1· per1ocl. These costs inclucle clea111ng up 
the place, putting tl1e 11ew JJOlyetl1ylene on, the cost of electricity, and 
;1!,o for the last two years tl1is lig11re incl11cles the cost of cle,1ni11g, 111ak­
i11g and placing the c11tti11gs. It costs four and six-tenths cents a c11tting. 
l)on't ,tsk 111e how tl1at co1·1·cs1Jo11cl~ ,vitl1 50111ebody else·~ cost. \rVe ;11·e 
c111ite l1aJ)JJY Incide11t,1ll)1

, "'e l1a,e as 11111ch as 18 inches of s110,v fo1· a 
t,vo-,,,eek pe1·1od in tl1e ,,,i11te1·, ,111cl 111 tl1e fra111es ,11e li1111t the t1·a111es to 
ye,v. \rVe JJUt the111 1n ,111cl ,ve 11e,1e1· look at the111 aga111 i11 tl1e ,vi11te1· 
ti111e. As wi11te1· co111es 011, ;111cl ,,,e ,11e tl1rot1gh ,vitl1 0111· OJJe11 111ist 
,c,1so11, we 1nove the lines i11t<) tl1c g1·ee11l1011se ,tlong ,vitl1 tl1e ti111e1·. All 
cl111·i11g the ,v111ter we j11st 111e1·ely 11,e tl1e 1111,t 11ozzles 111ste,1cl ol 111;111ual­
ly w,1te1·111g tl1e cutting,. 1\;, SJJ1·i11g co111e, on ,ve "'ti! J)ltt <>11 tl1e ti111e1 
,vl1en we lee! it is clesirable. 

Anotl1e1· thing I like p,11·tic11!,11·ly with yews i~ that ,vitl1 tl1is type of 
(JJ'<>JJ,1g,1t1011, 111y CXJJe1·ie11c:e 1, tl1;1t ,ve get 110 t<)(J g1·c)wtl1 1111til tl1e1·e ,11·e 
l'()()tS on tile Cll tti 11gs. 
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j\,fll VAN HEININGEN· Tl1aL is ve1·y t1·t1e. Tl1e f1·a111es ,11c 
vc1·y colcl exce1Jt to1· tl1e sane!, co11scqt1c11tlY, tl1e1·e ,, noL 11111cl1 tCJJJ g1·0,vtl1 
1111til root lo1·111ation has t,1ke11 JJl,1ce Tl11s 1s a very goo<l JJ0111t. 

lvfll. llOLANI) DE vVILDE: \,Ve 11se hard,vare cloth over ca!Jle, 
bcc,1t1~c 1 1111d ,vl1en ,ve clo11't 11se it tl1e boys c11t tl1e ca!Jle,. I 11,ccl 
JJl;1i,t1c one ye,1r ;ind the first th111g tl1,1t 11,tJJIJened ,vas tl1;1t tl1e te1111Jei·,1-
t111·e ,v,1s l ()2 clegrees, ,vhich nicely cookeel everything in the lra111e. S111cc 
tl1,tL 1 l1,1ve sL,tyecl \\'ith the lead calJlcs wl1ich l think are ,t little 111orc 
,;1 t1,f;1cLory 

J\,fJl. Vf\N HEININGEN: One ,1dv,1nt,1ge with tl1e JJlastic e,,1lJlc 1s 
tl1,1 t It 1s longe1· I think the 220 ,•ol t sy,te,n l1as 160 Leet inste,1el of 12() 
101· tl1e le,1el c,tble and £01· this reason yo11 can co,•er a little 11101·e a1·e,! 
,111el elistr1IJ11te yo111· heat 111ore eve11ly lf y<)ll 11se hardw,11·e clotl1 witl1 
le,1el ca!Jles yo11 c,111 probably get tl1e sa111e cl1strilJ11t1on. The w,1ttage is 
tl1e s,1111e. I tl1i11k it 1s 800 ,v,1tts pe1· c,1ble ,111cl tl1at is t1·11e fo1· tl1e JJl,1,­
t1c ,ts ,veil 

1\1IOl)ERATOll STEA VENSON. Tha11k you ,,ery 1n11cl1, l)ick. I 
wo11lel like to ,tsk il yo11 know ½111,tt yo111· kilow;1tt 110111· cost is f<)I' yo111· 
electric1 Ly? 

1\1fll. Vf\N HEININGEN· Yes, it runs alJ011t three J.nel ,t l1,1lf 
ce11ts. We ,11·e 011 cle1n,111cl 111c:te1· ,111cl tl1e 111<)Je we 11se tl1e ,nore we 'JJ,t) 
I clo11't k11<)\V ex,1ctly ho,v tl1ey f1g11re it 011l. 

i\ 1IODERf\TOR S'I'EAVENSON: '\,Ve ;11·e 11p against Ll1e ,,1111e 
1l1111g. 1 l1;1cl ,1 ho11se alJ011t 100 feet long \\'iLh electric cables ,incl 0111· 
clccLr1c1ty cost is about tl1e s,1r11e. IL ,v,1s ,1111pler fo1· 111e Lei p11L 111 l10L 
\\',tter, ,vl1icl1 I clicl beca11,e c1[ the cost. Howeve1·, I can see 101· yo111· 
li·,1111e, ½•l1ci·e it ,\·011l<l be 11111cl1 11101·e con,1e11ie11t to 11se c,1IJles tl1,111 it 
,vo11lcl IJc to 11!-,e !1ot ,,,ate1·. \,Vl1,1t i, yo11r 1·ate 011 yo11r f<1i·111,1lclel1ycle 
f11111ig,1tio11? 

J\,f]l Vf\N HEININGEN: Tl1e lc11·111al<lel1)'Cle is a two JJe1· cc11t 
sc1!11tio11. It is 11secl at the 1·;1te of tl11·cc g,1llons in 150 g,1llons, t)l' 147 
,g,111011s of ,,,;1ter, and tl1ree g:-1llons <)f for1n:1ldehycle. Tl1at is ;1 t½'O JJe1· 
ce11t s0l11Lion if 111y lig111·es ;ire corrt'c·t, ;111cl ,ve use 150 gallons per fr,11ne. 
1'11:1t is an a,~·lul loL of liq11icl but ¼11th the iri·igation systen1 it ,vo1·ks 
l111c. vVc JJt1t it tl1rough tl1c JJt1111p fro111 a !Jarrel ;incl it is a si111plc 111:tt· 
tei· to clo all Lite ti·:1111es at 011c t1111c 

l\,fR. Rt\Dl)ER: Ho,v 1011g, Dick, clo yo11 ,vait befo1·e Yt)tl stick 
Cl\~ti11gs? <i 

i\1fll. Vf\N HEINTNGEN: \;\Te J1,1,1e to ,vait t,vo ,veeks and if ,,1e 
s111ell fo1·1naldehyde ,\,e ,vait lo11gei·. If we l1ave11't got ti1ne to ,vait ,ve 
,v,11 11se D1th,1ne, becat1se yo11 only have to ,vait se,•en days t'or tl1at. 
\T,11Jan1 1s even q11icker, lJ11t il yo11 11s for1nalclehyde yo11 have to ,vait at 
lc,1,t t,vo weeks a11ci ,,ou can s111ell it il it i, tl1ere , 

J\,fOl)EllATOR STEAVENSON: Do yo11 covc1· yo11i· fr;1111e \\'1tl1 
s,1,11 after yo11 p11t lorrn,1\clehycle 011? 

l\1fl~ V1\N HEJNINGEN· 011r i11·ig;1tio11 is inside the fra111c Tl1e 
s,1,l1cs ,ire p11t 011 the fra111es ,1fLcr ,1p1Jlic,1tion. After t,vo week, we OfJC11 
it 1r1J ,111cl ;1ir it 011L. 
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DR. CH1\l~LES HESS: TusL 011e co111111enL, <>11 ,vl1y ,ve ;11·e J)c1·,011-
;1lly 1nterstecl in lr>w vc>IL,1gc !1c,1L111g. ,ve clo <)11 occasion like to 1·t111 
l1eating cables i11 ottr 111ist becls even in tl1e ,t11n111crti111e and 1)a1·tict1l,11·l)· 
it yot1 a1·e 1n ,t cold ;1rea, or !1avc a cool st11n1ner, as ,ve did h;1ve this 
ye;11· It yot1 l1,1ve eve1· hacl !cat! !1e,1t1ng c,1\)les w1Ll1 ,1 fe,\' c1·acks, t111cle1· 
1111st, yott can 1·eally get set 011 yottr ea1·. Tl1,1t 1s ,,,l)y ,ve ,vanL to ti')' 
ottl this lo,v volt,1ge idea to see il we can't ove1·c<>111e this haz;1rd. 

lvlR. VAN HEININGEN: Vl'e had t1·ouble ,viLl1 one of ot1r cable~ 
!,1st winter a11cl Yott cot1lcln't even take a JJlant ot1t to cl1eck it ,v1thot1t 
getting a shock. 

J\,JR. l~ALPH SHUGERT (Neosho, l\1Iissot1ri): The1·e is a q11es­
tion 1·el a ti ve to ,,, 11;1 t tern pera t ti 1·e yot1 keeJ) yott 1· t1· ,1111es? 

l\1IR. VAN HEINJNGEN: Abot1t 70 cleg1·ecs vVe kee1J 1t ;1t 70 
cleg1·ees for everytl1ing. 

l\1fR. A I). SLA ,rJN: We ca11't 111;1intain the tc1111)e1att11·e ,tt 70. IJttt 
1t h,1s11't been ,111y g1eat dis,1clv,111t,1ge in ot1r exJJe1·ience Yott ,11·e only 
going to g·et one crOJJ ove1· tl1e ,vi11ter ancl yot1 c,tn ,,1ve so111e 111c>11ev 111 
tv-'o ,vays. 011e i, to take yot1r 'I'n.xi1s ct1ttings ,incl get the111 c,1ll11secl 
Uncler ot1r te1111Je1·att1re co11d1tio11, tl1ey ,v1ll c,1llt1s ll!J JJ1·etty ,,,ell i11 six 
01· seven weeks. 1\tter tl1at fo1· the 1·est ol the ,vinLe1· Yot1 111igl1t ;1, ,veil 
tt1rn off the !1eat. In ot1r case we ,,,ot1ld tt1r11 it 011 ,1bo11t tl1e 20th <)l 
i\1[;1rch. In otl1er wore!,, v,,e co11lcl ]1ave six lttll weeks witl1 tl1e c.11r1·e11t 
<>l[ on 1'ax11,s, ,incl I thi11k ,,,c ;11·e going· to for arl)orvit,1c ,tlso. J t 1, ,1 
,,,;1ste at ti1ne to J)ttt then1 1n l)efo1·e Wasl1ingLon's B1rthclav. Yc>tt get 
110 !Jetter 1·est1lts v-ritl1. Dece111ber, T,1nt1ary ancl e;11·ly Feb1·u,1ry JJl,1ce111e11t 
11ncler these conclitions In tl1c fr,1111es tl1,1t ,ve ;11·e goi11g to ttse lo1· 
,11·borvitae, tl1e lt1r1·ent doesn't J1,1ve to IJe t111-riecl 011 11nt1l tl1at ti111c Of 
cot1rse, it ,von't work fo1· j11n11)er. 

lvIR. V f\N HEI NIN GEN' l\'f ay J fol low tll,l t tl11·ot1gl1 f 01· ,I 1110-
111e11 t? vVe l1,1cl ;1 f,1t1lty ther111ost,1t 011 one occ,1sion ,ind ,vl1en I OJ)e11ecl 
tl1is f1·a1ne tl)J tl1e te1npe1·ature ,v,1s ;1ct11ally 90 cleg1·ces Yott c;1n get 1t 
ttJJ the1·e if yott keep the heat 011 

vVe c!o11't slick all ot1r ctittings at tl1e 5a111e t1111e. ,,ve clo tl1,1t fo1· 
L\\'O reasons, ie, i~ isn't necessary, a11d it 1s a s;1vi11g if yo11 clon't 1·1111 yot11· 
f1·,11nes all the ti1ne. ,,ve stick jt11111Jer ct1tti11gs i11 Nove1nbe1· vVe stick 
011r hemlock ct1ttings earl1e1· 1£ we can do 1t, 1n OcLobe1· These ;11·e 
;1l1·eacly rootecl by the fi1·st of tl1e year, and we can actt1ally take tl1ose 
C>tll and sto1·e Ll1c111. ,,y·e clicl this ],1st ,v1nte1· ancl JJttl in anotl1er crt)J), 
i)ecat1se we c;111'L kee1J the te111pc1·att11·e tip there Tnxi1s ct1ttings v,,e clo 
not botl1e1· wi tl1 t111Lil afte1· Ll1e f11·st of the ye,11· t111less ,ve !1,1,1e bacl 
,,,eather befo1·e ,incl v,re have n0Ll1i11g else to clo A1·bo1·vitae a1·e tl1e , 1e1·y 
!;1st thing ,ve t,tkc and tl1ey will root i11 a 111atle1· of ;1 1no11tl1. Tnxit,5 
,v1ll take any,vhe1·e lrom fou1· to six weeks to starL 111aking roots Ot11· 
men can work all winter long bccat1se the heat c,tn be keJJt UJJ to 70 cle­
g1·ees. 

l\1IR. SLAVIN: Anotl1er Ll1111g T ,,,ot1lcl like Lo 111ention, exceJ)l £01· 
tl1e 111atter ol ~afety ,ind cost of i11,t:-1ll,1tion I clo11't tl1ink it 111,1kcs ;1 cl,11·n 
lJ1t of cliffe1·e11ce wl1at type ol l1e,1ti11g yot1 t1~e I ,1111 11ot ,111 elcct1·ical 
enginee1·, !)t1t ,11·c going to get ~o 1nany the1·n1,1l t1nits ot1t of eve1-y 
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,v,ttt There i; JJ1·obalJly notl11ng tl1,1t ca11 lJe 111c,1st1recl 11ic>1·e ,1cct11·,1te­
Jy in t1·an,ferri11g c111e type ol e11c1·gy t<> another tl1,111 electr1c1ty. The 
two 111ost i11101Jrta11t points 1s tl1c ,,tlet)' factor and tl1e co;t of 111stall,1-
t1011. If yott JJL1t tl1e ,vatt, in, yott ,viii get tl1e watts ot1t, JJI ovicli11g y(>Lt 
l1,1ve ,t ,vell-cle,ig11ecl elect1·ic,1I t1111t 01· ,01ne otl1e1· tyJJe c>t ,yste111 

I11c1clent,1lly, ,vl1cn we go to 11 ,1111e, we ca11 kecJJ ,1 highe1 te1111Jc1·,1-
t111·e tha11 1n tl1e gree11ho11se bec,1t1,c we l1a,·c Jes, ,tir to he,1t. 

iv1R. HAlZ VEY GRAY: H,tvc you time 101· two question,? ()ne, 
wl1at depth cl(> yot1 JJl,1ce yot1r tl1er111,1I tt1be t<J give you 1nost etliLie11t 
c(111t1·ol of Y<>L11· l1eat;, 

Nu111be1· 2, i11 yot11· tise ol ,t t,vo JJe1· cent lo1·111,1lclehyde sol11t_io11, clo 
)'<Jll 111ake tl11s aJJJ>lic,1tion JJrio,· to tl1e JJlace111e11t of ,,0111· f1·esl1 111ccli11111 
c11· ,1fter the 111ccli11111 l1as been J>t1t 111 J>lace) 

i\•fR. V1\N HEININGEN· "re> ,1nswe1· yot11· 111·,t qt1estio11, tl1e c,11>-
1ll,11·y tube 1s pl,1cccl ,tbout 011c 111cl1 ,tlJove tl1e wire ,111d ,ve place it c1·(1,s­
wire over tl1c w11c ,o tl1at it 1s cl11·ectly ,tbove tl1e c,1l>le. vVe have fot1ncl 
l>y CXJJe1·ie11ce y<>L1 get a clo,c1 te1111>e1·,1tt1re l>y l1,1v111g JJart ot tl1e t11be 
c>ver JJa1·t of tl1e c,1IJlc. 

To a11sv.·e1· yot11· ,eco11cl q11estio11, ,,,e clea11 tl1e f1·,1111e co1111Jletely, ,1clcl 
tl1e 11e,,, 111ecl111111, ,111cl the11 ,,,e JJ11t (>11 tl1e 101111,1lclel1ycle so tl1,1t ,vc t1 c,tt 
tl1c J1·e,h ,a11cl ,,., ,veil ,is the ,~·,111s a11cl tl1e b,1se ol tl1e l1a111e. 

i\•[R. SL1\ VIN: \,\Tc J>11t <>11r tt1IJe ,,bout two ,111cl a l1alt 1ncl1es be­
low the surf,1e,c, ,vl1icl1 111e,1ns tl1e t11l>e, are three to three ,incl ,1 11,111 
111ches ,1bove tl1e w11·e. i\•fy icle,1 is to p11t tl1e t11be about wl1e1·e tl1e 
IJ,tse oi tl1e ,1vc1·,1ge ct1tt111g wo11lcl IJe located, 01· ,vitl11n an i11cl1. 

i\•IODERt\TOlZ STE1\\!ENSON· Tl1,111k y<>11, gentle111c11. vVc 
l1,1vc t1111e 101· tv.'c> 11101·e qt1estio11s. 

i\-IR. AAlZT VUYK (Incli,111,1, Penn.): Dick, clo yo11 l1,1ve a11 t1·011-
IJle witl1 tl1e c,1IJlc, when yot1 ch,1ngc tl1e sa11cl? 

l\1IR V1\N HEJNINGEN: Tl1,1t is one of tl1e good 1·e;1,011s fo1· 
l1,1v1ng 1t cove,ecl with a wire ol ,0111e soi t to p1·otect it. \·Ve al,vays JJt1ll 
tl1e ,vi1·e ot1t ,1tte1· ,ve a1·e throt1gh. 

i\1IR. vVELLS· Ht1gh, I j11st ,,•a11ted to 1nake a couple of con1n1ents 
1·egard1ng the 11se of these plastic cables and a bot1 t arborvitae c11tti11gs. 
vVe l1ave t1secl t,,,o kinds of JJl,tstic c,1ble. One 1s ,t stiffe1, single wire 
111,1cle by a co111JJany in Chicago, \\'hich co1nes in long lengths ancl whicl1 
has been quite ,at1startory Tl1e othe1· is a n1t1ch n1c>1·e flexible tyJ}e of 
J)l,1st1c-covered calJle 111,tde l)Y Cox ,tnd Co1111Jany i11 Ne,,, Yo1·k. 1'l1at 
co111es in I 20 loot Ie11gths only ;;incl also ,,,orks ,veil 

1'he cost oi t1s111g these c,1bles to l1eat a £1·a111e 1nade up of JO stancl­
,11·cl s,tsh, 11si11g tl1e c111·rent 11·0111 ,t 1>0,,,e1· so11rce wl11cl1 c11ts off fro111 4 ·00 
o'clock i11 tl1e ,1ftc1·11oon 11nt1I l I ·00 o'clock at night was $25 a 111011tl1. 

Now in 1·eg,1rcl to the arbo1·v1t,1c, we have rootecl ,t 11un1ber ol tl1esc 
v,1rieties s11ccessl11lly 1n tl1is follow1ng manner. J\rfake tl1e cutti11g, ;1.l>o11t 
tl1e 1111cldle of Febr11,11·y, t1·e,1t the111 ,vitl1 ho~·111ones'. pack the111 i11 clceJJ 
fl,tts 1n 11101st SJJl1,1g11t1111 1noss ;111cl JJ11t the111 1n tl1e cellar ,vhere tl1e te111-
JJe1·,1t111·e 1s 55 01· tJ() degrees. Pl,tce ,t cottJJle ol clect1·ic ligl1t5 i11 tl1e1·e 
,c> tl1ey J1;1ve ;1 little l1gl1t cl111·111g tl1c cl,1y ;incl le;1ve tl1e111 tl1e1·e for· stx 
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,veek, Tile)' ,v111 c,t I I tis 111 tl1e 111oss ,t 11cl e,,e11 beg111 to 111 i t1,1 tc 1·oot, 
Six ,,,eeks !1·0111 tl1e 111 iddle ot Fel)1·t1a1·y b1·111gs yo11 to the e11cl ol J\,fa1·cl1. 
f\t th,tt t1111e; take tl1e111 011t 111 tl1e 01·cli11,11·y f1·a111e ,incl set the111 t11)rigl1t 
111 sanely ,oil, sl111t tl1e fr,1n1c clow11 t1gl1t ,ind water the111 olten. Give 
tl1cm a little sh,tdc ,111cl tl1ey ,,,ill 1·oot 1)1·,tcticall)' 100 pe1· ce11t ,,,1tl1ot1l 
,111y l1e,1t. 

J\,IOI)ElZATOIZ .S'T EAVENSON: "fl1,111k yot1, J 1111, l01· y<;111· co111-
111e11ts. 

1\bo11t tl1e 111ce,t thing tl1,tt l1,11)1)e11ccl to 111e ,vl1e11 I gc>t 1\,J,11·ti11', 
J)t·og1·a111 ,,,,t, to 1)1ck It ttJ) a11cl 11ot1ce tl1,tl 111y olcl ,1clekick ,v,ts goi11g to 
IJe 011 tl11s 1)a11el l1e1·e tl1is ,1tte1·110011. Ot11· 11ext ,1Je,1ke1·, two otl1e1· 111e11 
i11 the a11clie11ce and I started 011t togetl1e1·. I hate to say tl1e elate, b11t 
1t ,va., ex,1ctly 25 ye.11·s ago 111 tl1e Co11se1·vatio11 Se1·vice. l ,vot1lcl like 
to i11t1·oclt1ce the tl1i1·cl 111an ,,,J10 1s l1ere, ,vl10 st,11·tccl ,vitl1 Tl101· a11d I, 
Al Doclge, JJlease st,111cl tt]) Tlie l0111·tl1 ct1!1)1·it, ,vl10 I c1111 1111gl1ty J1aJ)­
JJY ancl J)1·011d to see l1e1·e i, f\1·t Slavi11. To 111e, ,t11cl to all ol 11s it is 
like olcl l1c)111e ,veck ,1lter tl1e,e 25 ye,trs to get back togetl1er ,1g,1i11. 

Ou1· 11ext spe,tke1·, as I 111entionecl l1a, tl1e ia11cy title ol ''Woodl,111cl 
Co11se1·v,tt1011ist. ' He tells 111e tl1at is ,t l,t11cy title tor fo1·est1·y. rfl101· 
J3e1·gh 11,1s 01)e1·atecl ,t la1·ge seecll111g 11u1·se1·y £01· 111a11y ye,11·,. He h,1s 
IJeen in co111111erc1,tl 11t1rse1·y ,vo1·k ancl l1e l1as bee11 e11g,1gecl 111 v,11·io11s 
tyJ)es ol l01·e,t1·y ,111cl ,,·oocll;111cl )J1·;1ctice, )Jr111c11J,1lly 111 the ccilcler l,1ke 
,t,1tes ,11·e,1. He 1s exceecli11gly "'ell gt1,1lified lor tl1e to1)1c tl1,1t he is 
go111g to cli,ct1ss, 11,1111ely, ,,,111 ,eccl [1·0111 No1·tl1e1·11 J)l,111ts ))l'(;clt1ce l1,11·cl-
1e1· ))la11ts tl1,111 tl10,e 11rocl11cecl !1·0111 seecl collectecl i11 Sot1tl1e1·11 1·egio11s? 
1.~l1or Be1·gl1! 

?\,JR. THOR K 11ERGH. As Y<)tl ,,tt(I, tl11s 1, ,,e1y 111ttcl1 like ol(I 
l10111e ,,,eek ,,,itl1 tl1e lottr ol tt, l)ack, ,111cl 11ot 011ly that bt1t I l1,1,,e 111et 
seve1·al otl1e1· fello,11s l1e1·e tl1,1t 11,t\'e 111;1cle 111y st,t)' so J,11 ,t lot ol lt111. l 
ex1)ect to l1ave a lot 111ore j)le,1,,111t ex1Je1·1e11ces before 1 leave I1e1·e. 

l\'f1·. 11ergl1 p1·esentecl ht, J),tJ)er on tl1e ,tfiect ot ,ee(l sot1rcc 011 l1a1·cli-
11e,s ol J)l,111t 111ate1·1,tl 

WILL SEED FROM NORTHERN PLANTS PRODUCE PLANTS 
HARDIER THAN THOSE FROM SOUTHERN REGIONS 

THOR K. ])ERG!f 

1,v ()(Jd!r111 d CO 11s e I VCI t I ()/1/J l 
U. S. S<J1/ C<J11,c11vril1<J11 Serv1c·c, 

Sr11'/1 t C luitd, 11!J.1'11nesota 

J\,J1·. P1·e,ide11t, J\,f1· Cl1,111·111,111, 111e111be1·s of tl1e Society ,t11d g11est,. 
It i, ,t 1·e,tl cl1alle11ge to J)rese11t ,1 tc1lk c111 ,t sttbject tl1,1t, I ,1111 qttite ce1·­
t,1111, 1, ,,e1y Ja1111l1,11· to 50111e ol y<)tl, J)t·c)l;,11Jly 111c1,t oi yot1 Not 011ly 
,., tl11, ,t ch,1lle11ge !)tit ,tl5o a lltst 111ct l1011or 101· 111e ,tllll £01· tl1e Soil Co11-
,e1·v,1tio11 Se1·,,ice, tl1e agency tl1,1t I 1·e1)1·ese11t, to 11,tve tl1e J)1·1v1lege o{ 
talki11g to you today. 

The title that ,v,1s assig11ed to 111e is '''\,Vil! Seed Fro111 No1·the1·n 
JlJ,111 ts P1·ollt1ce Pl,1n ts Ha1·cl 1er Tl1,1n Tl1ose Fro1n Sou the1·11 Regio11s?''. 
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,veek, Tile)' ,v111 c,t I I tis 111 tl1e 111oss ,t 11cl e,,e11 beg111 to 111 i t1,1 tc 1·oot, 
Six ,,,eeks !1·0111 tl1e 111 iddle ot Fel)1·t1a1·y b1·111gs yo11 to the e11cl ol J\,fa1·cl1. 
f\t th,tt t1111e; take tl1e111 011t 111 tl1e 01·cli11,11·y f1·a111e ,incl set the111 t11)rigl1t 
111 sanely ,oil, sl111t tl1e fr,1n1c clow11 t1gl1t ,ind water the111 olten. Give 
tl1cm a little sh,tdc ,111cl tl1ey ,,,ill 1·oot 1)1·,tcticall)' 100 pe1· ce11t ,,,1tl1ot1l 
,111y l1e,1t. 

J\,IOI)ElZATOIZ .S'T EAVENSON: "fl1,111k yot1, J 1111, l01· y<;111· co111-
111e11ts. 

1\bo11t tl1e 111ce,t thing tl1,tt l1,11)1)e11ccl to 111e ,vl1e11 I gc>t 1\,J,11·ti11', 
J)t·og1·a111 ,,,,t, to 1)1ck It ttJ) a11cl 11ot1ce tl1,tl 111y olcl ,1clekick ,v,ts goi11g to 
IJe 011 tl11s 1)a11el l1e1·e tl1is ,1tte1·110011. Ot11· 11ext ,1Je,1ke1·, two otl1e1· 111e11 
i11 the a11clie11ce and I started 011t togetl1e1·. I hate to say tl1e elate, b11t 
1t ,va., ex,1ctly 25 ye.11·s ago 111 tl1e Co11se1·vatio11 Se1·vice. l ,vot1lcl like 
to i11t1·oclt1ce the tl1i1·cl 111an ,,,J10 1s l1ere, ,vl10 st,11·tccl ,vitl1 Tl101· a11d I, 
Al Doclge, JJlease st,111cl tt]) Tlie l0111·tl1 ct1!1)1·it, ,vl10 I c1111 1111gl1ty J1aJ)­
JJY ancl J)1·011d to see l1e1·e i, f\1·t Slavi11. To 111e, ,t11cl to all ol 11s it is 
like olcl l1c)111e ,veck ,1lter tl1e,e 25 ye,trs to get back togetl1er ,1g,1i11. 

Ou1· 11ext spe,tke1·, as I 111entionecl l1a, tl1e ia11cy title ol ''Woodl,111cl 
Co11se1·v,tt1011ist. ' He tells 111e tl1at is ,t l,t11cy title tor fo1·est1·y. rfl101· 
J3e1·gh 11,1s 01)e1·atecl ,t la1·ge seecll111g 11u1·se1·y £01· 111a11y ye,11·,. He h,1s 
IJeen in co111111erc1,tl 11t1rse1·y ,vo1·k ancl l1e l1as bee11 e11g,1gecl 111 v,11·io11s 
tyJ)es ol l01·e,t1·y ,111cl ,,·oocll;111cl )J1·;1ctice, )Jr111c11J,1lly 111 the ccilcler l,1ke 
,t,1tes ,11·e,1. He 1s exceecli11gly "'ell gt1,1lified lor tl1e to1)1c tl1,1t he is 
go111g to cli,ct1ss, 11,1111ely, ,,,111 ,eccl [1·0111 No1·tl1e1·11 J)l,111ts ))l'(;clt1ce l1,11·cl-
1e1· ))la11ts tl1,111 tl10,e 11rocl11cecl !1·0111 seecl collectecl i11 Sot1tl1e1·11 1·egio11s? 
1.~l1or Be1·gl1! 

?\,JR. THOR K 11ERGH. As Y<)tl ,,tt(I, tl11s 1, ,,e1y 111ttcl1 like ol(I 
l10111e ,,,eek ,,,itl1 tl1e lottr ol tt, l)ack, ,111cl 11ot 011ly that bt1t I l1,1,,e 111et 
seve1·al otl1e1· fello,11s l1e1·e tl1,1t 11,t\'e 111;1cle 111y st,t)' so J,11 ,t lot ol lt111. l 
ex1)ect to l1ave a lot 111ore j)le,1,,111t ex1Je1·1e11ces before 1 leave I1e1·e. 

l\'f1·. 11ergl1 p1·esentecl ht, J),tJ)er on tl1e ,tfiect ot ,ee(l sot1rcc 011 l1a1·cli-
11e,s ol J)l,111t 111ate1·1,tl 

WILL SEED FROM NORTHERN PLANTS PRODUCE PLANTS 
HARDIER THAN THOSE FROM SOUTHERN REGIONS 

THOR K. ])ERG!f 

1,v ()(Jd!r111 d CO 11s e I VCI t I ()/1/J l 
U. S. S<J1/ C<J11,c11vril1<J11 Serv1c·c, 

Sr11'/1 t C luitd, 11!J.1'11nesota 

J\,J1·. P1·e,ide11t, J\,f1· Cl1,111·111,111, 111e111be1·s of tl1e Society ,t11d g11est,. 
It i, ,t 1·e,tl cl1alle11ge to J)rese11t ,1 tc1lk c111 ,t sttbject tl1,1t, I ,1111 qttite ce1·­
t,1111, 1, ,,e1y Ja1111l1,11· to 50111e ol y<)tl, J)t·c)l;,11Jly 111c1,t oi yot1 Not 011ly 
,., tl11, ,t ch,1lle11ge !)tit ,tl5o a lltst 111ct l1011or 101· 111e ,tllll £01· tl1e Soil Co11-
,e1·v,1tio11 Se1·,,ice, tl1e agency tl1,1t I 1·e1)1·ese11t, to 11,tve tl1e J)1·1v1lege o{ 
talki11g to you today. 

The title that ,v,1s assig11ed to 111e is '''\,Vil! Seed Fro111 No1·the1·n 
JlJ,111 ts P1·ollt1ce Pl,1n ts Ha1·cl 1er Tl1,1n Tl1ose Fro1n Sou the1·11 Regio11s?''. 
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Tl11s 111,ty be ,t cont1·ove1·,i,tl st1b1ect. l a111 s111·e tl1at s0111e of yo11 £eel 
that yo11 11,tve ,t11 a11swer to tl1at q11est1on. 

lvI,1ny ol 111y co1nment_, ,v1!l ste111 fro1n 111y own ex1)er1ence, s0111e 
lro111 ,vo1·k ot colleag11es, ,tnd so111e 11·0111 work ol othe1·s ,1bo11t wl1ich I 
have 1·e,1d 01· l1e,11·cl. 

W1tl1 yo11r })e1·1111ss1011, I 111,ty de,,1,1te a l1ttle 110w ancl ·then 11·0111 tl1e 
,11bject ol harcl1ness ,111cl ,,v111g occ,t,ic)11,1lly into tl1e subject ot acla1)t­
,1bil1ty. They see1n to go togethe1·, ,111cl 1t is olte11 clitt1c11lt to cl1,c11,s 
011e v.ri tl1011 t also 111e11t1011111g t11e otJ1c1·. 

1-\, you k110,v, the 11se of seecl is 011ly 011e w,1y ol 111,111y v.•,1ys to 1J1·01J-, 
,1g,1te }Ji ants. Tc> so111e ol yo11, 1 t 111,ty be <l minor pa1·t ot yo11r pro1)ag,1-
tio11 1)1·ogran1. Jv[,1ny of yo11 ,tre in tl1e field ol 01·11a111ent,1I plant 1)ro1),t­
g,1t1on. 1\1Iy ,vo1·k takes 111e 1)ri1na1·ily i11to tl1e lield ot soil and w,1ter 
co11se1·v,tl1011, i11 ,,,J1icl1 fielcl we have g1·e,1te1· interest i11 pl,111ts ol t1t1l1-
ta1·1,111 v,1lue, 1·athe1· than 01·na111ent,1l. 

If you are in tl1e Jielcl of 01·n,1111e11tals, yot1 a1·e ,1ct1vely engagecl i11 
pro1J,tg,1tion by bt1dd1ng, gr,ttting, l,tye1·i11g, and 1·ooti11g, ,1s well as seecl• 
ing. As ,1 1natte1· of fact, ,111,1ny pla11ts tl1at yo11 grow 111ay 1·equire that 
you first 111ake a seecling to 1)1·oduce root stocks to wl1icl1 you will late1· 
J)la11t ,t bt1d, 01· g1·,1lt a piece of scion ,vood. 

J\,l,1ny plants 11sed tor orna1nental purposes ,1re ,1lso JJropagated ,111cl 
g1·ow11 to ,ale,1ble ,1ze, direct fro1n seed. Concolor 1·11·, noble fir, several 
SJJ1·uce,, notably Colo1·ado Blt1e, the pi11es, so111e 1'c1xits, Jt1111pe1·s, ced,11·s, 
to n,1111e a few ol tl1e eve1·g1·eens ca11 ,tnd are p1·opagatecl tro111 seed. 

The !1st ol cleciduo11s t1·ee, ,incl ,111·11 bs tl1;1t ,11·e g1·ow11 11·0111 seecl i, 
l011g ,111d very 1111portant. 

Ce1·t,1inly eve1·y 111an !1e1·e l1as ,t vital concer11 111 11si11g goocl seed -
,eecl tl1,1t will 1)1·ocl11ce a 1)l,1nt th,1t v.1ill be !1a1·cly ancl acl,1pted to tl1e 
site ,111cl be co1111Jletely acla1Jtecl to tl1e cc)11ditions it will encou11te1· whe11 
1t 1, pl,111tecl 1n its 11lt11n,1te locatio11. 

Tc> 11s in tl1e 1101·th co1111t1·y, 011e ol the cl1,11·,1cte1·1stics ,1 JJ!a11t 11111st 
l1ave, ol co111·se, 1s l1,11·diness. B11t, in ,1cldition to tl1at, it 11111,t be aclapt­
ed to otl1er t,1cto1·,. These l,1cto1·s 111,1y be st1cl1 tl11ng as soil textu1·e and 
1)H, conditions ol ,,,etness ,ind cl1·ot1g·l1t, co1111)et1tio11, 111,ects and cl1s­
eases. 

111 g1·owing J)IJ11ts 11·0111 seed, tl1 111ost i1n1Jo1·ta11t con,i~leration tl1e 
1)rop,1g,ttor 111ust keeJJ 111 111i11cl - 011ce he 11,1s decided v.1l1at species to 
g1·0,v - is tl1e so111·ce ot l1is seecl. 

Even ior the 1)1·01)agator ,vho 111akes ,t consc1entiot1s ello1·t to ol)t,1i11 
gooti ~eed, 1t is olten difficult to obtai11 ~eed of k110,vn origin, t1·11e bo­
tan1c,1l ide11tity, or ot known age, J)u1·1ty and viab1l1ty. The pro1Jaga­
to1· wl10 cloes not 1·equi1·e JJ1·oot of 01·1gi11 is ga111.bling, ancl the conse-
4t1e11ce 111,1y be costly, 11t)l c>11ly 111 111011ey ex1)endccl for }J001· seecl, b11t i11 
ti111e lo,t. 

E111·01)c 11,1, go11e tl11011gl1 tl1e evolt1tio11. 1-\lte1· bittc1· cxpe1 ie11ce, 
111,111y Eu1·01)e,t11 co11nt1·1es 11,1,,e e11,1cted rathe1· ~trict la,vs 1·egardi11g tl1e 
u,e ol lo1·est t1·ee seed. Ger111an seed clealers voluntarily sub1n1tted to 
regul,ttions of seecl i1npo1·t ,ts far l1,1ck ,ts 1906. Later, Gern1an law re­
quired certific,1t1on - by ,1p1)ointed lo1·est 'oflicers - ol st,111ds of t1·ees 
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.111d eve11 i11d1viclt1;1l t1·ees, belore ,eecl cot1lcl be collecLed. r\clcl1L1011al 
n1easure, ,vl1icl1 l1,1ve l)ee11 ,tclopted 01· brot1gl1L 1nLo lJe1ng by law are, 
Lhe acleqt1ate labeling cif ,ti! seed ,ts Lo origin, 1·estricti<J11, of Lhe 111ove-
111ent of seed w1tl1i11 tl1e cot111t1·y, a11cl l1eavy i1npo1·t dtity on £01·eig11 seed. , 
1\111er1c,1 J1,1s l,1ggecl bel1i11d 111 tl1is 111,1tte1· ot seed ce1·L1l1c,1 L1011 ol t1·ees 
ancl ,hru bs. · 

'Tl1e Uni tee! St ,1 Le, J)e1J,t1·t111e11 L <>I 1\gr1c11l Lt11·e l1as ,1clc)JJtecl ,1 JJ<>lic)' 
1·eg,11·cl111g lo1·est t1·cc seecl. Tl1is 1Jol1cy cottlcl well be ,1cloJJtecl l<>r ,tll 
,eed, 111cl11cl1ng tl10,e 1,~ecl IJ)' tl1e JJ1·01J,1gato1· <>l 01·na111e11t,1ls ;111cl i1·111ts. 

lt 111,t)' be Vl'ell to 111al,e it clea1· tl1,1t this JJOlicY a1J(Jl1es 0111)' to seecl 
.111d n111·sc1·y stock 11scd w1Ll1in tl1e lJ. S. Depart111ent <>f 1\gr1c11lt111·c, ,tncl 
1s in 11ci ,,•ay to lJe co11,t1·t1ccl as ieclc1·;1] leg·1,l,1t1011 1·eg;11·c~111g tl1e,e 111at­
te1·s. 

Tl1i, 1>ol1cy, il lollo,1•ecl IJy all JJ1·01Jag;1to1·s, l10,ve,,c1, ,,,011lcl go la1 
tow,11·cl JJro111oti11g tl1e JJt·oJJCt 11se ol ,eed ol k110,v11 ci1·1gi11. Tl1e 1Jer­
t111ent JJ,11·ts of tl11s JJOltcy 1·c,1d as tollo,v5: 

''Rec.c>gn1zi11g tl1at t1·ees ,111d sl11·11bs, 111 co111111011 ,,,itl1 otl1e1· t·oocl ;111cl 
J1IJe1· jJl,1nts, ,•a1·y 111 bra11cl1i11g habit, r,1te ol g1·0,vtl1, st1·c11gth ,111cl stiff. 
11ess cil woocl, resi,t,1nce to colcl, clrc>11ght, insect ;1ttack, ,1nd clisc,1se and 
i11 otl1e1· ,1tt1·1b11Lcs whic.!1 111llt1ence their usel11lness ;111cl local ;1clapta­
L1on, and that sucl1 diffe1·e11ces ,11·e la1·gely of a ge11etic nat111·e, it sl1;1ll be 
tl1e 1Jo!1cy of the U11itecl .States De1Ja1·t111ent of 1\gr1c11lt111·e. 111sol,1r a, 
(Jract1ca ble, to req 11 ire I or ,1! l lorcsL, she] terlJel t, ,111cl e1·osion-con trol 
JJ!a11tings, ,tocks •)Jt·o1J;1g,1tccl l1·0111 ,eg1·eg,1tecl st1·,1i11s 01· 1ncliv1d11al clones 
cit IJ1·0,,e11 s11pe1·1oriL)' to1· Ll1e JJa1·tic.11la1· local1t)' 01· olJJecti\'e co11ce1·necl. 

Ft11·tl1ern101·e, ,111ce tl1e ,1bo,,e att1·1butes ;11·e assoc1atecl 111 JJa1·t witl1 
tl1e cl1111aLe ,tnd to some extent ,~,1th other f,1ctors of enviro11111ent ot the 
Jocal1tY 01· 01·ig1n, 1t ,!1all be tl1e policy ol the United St,1tes DeJ),1rt111ent 
ol Ag1·ict1ltt1re: . 

I To 11se 011ly ,eecl ol k110,v11 loc,1lity ol ci1·1g111 ,111(! 11t11·se1·)• ,tock 
g1·0,v11 11·0111 ,uch seecl. 

2. , To 1·eqt111·e lro1n tl1e ve11clo1·, ,1(leqt1ate eviclencc ve1·ityi11g JJ!ace 
;incl yea1· ot 01·igi11 fo1· all lots of seed 01· nurse1·y stock p111·cl1asecl. 

3 To I eq11i1·c ;111 ,1cc111·;1te 1·eco1·cl of tl1e 01·ig111 ot ;1]! lots ol seccl ;1nd 
nurse1·y stock usecl 1n forest, shelterbelt, ,ind erosion-control pl,1nt­
i11gs, st1ch 1·ecord, to include the tollowing 111i11i1nu111 st,111dard 
1·eq11i1·e1nents to be l11r11ishecl ,,,itl1 eacl1 shipme11t: 

( l) Lot 1111111be1· 
(2) Yea1· c1l seecl c1·op 
(3) Species 
(4) Seecl 01·1gi11: 

a. State 
l>. Co1111ty 
c. Loc,tl it y 
cl. ll;t11ge ol clev,1t1011 

(5) P1·ool of 01·igi11 
4. To use local seed fro1n natu1·al stands whe11eve1· ,tvailable u11Iess 

it l1as been cle111on,t1·atecl tl1,11 5eed fro111 ,1notl1er specific so11rce 
p1·ocl11ces desi1·,1ble pla11ts {or tl1e locality ,ind 11ses involved. Lo-

• 
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c,tl seecl 111e,111& &eecl 11·0111 a11 ,11e,t s11bject lo si1111la1· cl1111,1t1c i11-
lluences ,ind 111ay 11s11ally be con&ic\e1·ed as tl1,1t collectecl within 
100 n1iles ol the 1)l,1nt1ng site a11d dillering fro111 it in elv,ttion by 
le&& tl1,111 1,000 feet. 

5. vVl1en local &eecl is 11ot av,11l:1\)le, to 11se seed J1·c)111 a 1·eg1011 l1av111g 
,1, ne,11·ly ,1& po&&il)le tl1e sa111e lengtl1 ol g1·owing ,eas()n, the sa111e 
111ea11 te1111)e1·at11re <)I the g1·0,~11ng ~e,tson, tl1e &,1111e treq11cncies ol 
&11111n1e1· c\1·011gl1ts, ,111tl1 otl1c1· ~11111!,11· e11v11·on111e11t ,o l,11· ,1& l)O&­
~il)!e, ,111cl tl1e sa111e l,1tit11cle. 

6. To co11tin11c expe1·1111ent,1t1<>11 ,vitl1 1r1cl1ge11ot1s ,111cl exotic SJ)ecies, 
1·,1ce&, a11cl clones t<) cleter111111e thei1· possil)le 11~el11lne&s, and to 
clel11111t ,1., early ,1& 1)1·actic.,1l)le clin1,1tic zones ,vithin wl1ich seec\ 
01· 1)la11t111g· stock ol specie, ,111cl Lhe11· st1·ains 111,1y be ~,tlely 11,ecl 
Lor tore,t, ~helterbelt&, ancl e1·osio11 control. 

7. To u1·gc tl1,1t state~, co11nt1es, cities, co1·1)or,1tio11s, otl1e1· <)1·ga11iz,1-
tions ,111cl i11div1cl11,1ls prod11c111g ;111cl 1)!anti11g t1·ees 101· lo1·est, 
~l1elterbelt, ,111d eros1011-co11t1·ol 1)u1·1)oses, the ex1)e11se ol ,vl1icl1 1~ 
l)orne wl1cilly 01· i11 J)art l)y tl1e Fecle1·,1l Gove1·11111ent, ,1c\l1e1·e to 
the policy !1e1·ei11 0L1tl1ned." 

A ~i111ila1· l)olicy 011 ,ti! &eecl co11lcl beco111e ,L 1·eality 1£ tl1e b11ye1· ol 
tl1e seed would cle111,1nd th,tt his seecl deale1· provide aclequate clata as to 
orig111 ol seed. 

To ~11111111,11·ile thi& J)Oi1cy, yo11 ,viii 1·ec,1ll that it 1·ecog111ze~ tl1e t,1ct 
tl1,1t t1·ee~ ,tncl ~l11·11l>s, ,1, ,veil a& ,111 otl1e1· 101·111, ol 1)!a11t l1le, , 1a1·y i11 
111,111y ,v,1ys. Altl1011gl1 111y topic l1;1~ p1·i1n,11·ily to clo with l1,11·cli11es&, ,ve 
ca11 l1,11·dly talk ,tbout tl1e ,1bil1ty ol ,l plant to resist cold, witl1011t also 
l)ri11g1ng into the disc11,s1on tl1ese other 1te111s · ol acl,tplabilitY tl1,1t 1n­
ll11e11ce tl1eir 11selt1l11ess ,111cl val11e to those ot us \vl10 pro1),1g,1Le the111 
a 11 d tt~e the111. 

It i~ well k110,v11 tcJ ,111 ol 11~ tl1,1t ,t si11gle species ol pl,111L 111ay 1n­
cl11<lc ,t g1·e,1l <.livers1Ly ol 1111iqt1e v,11·1et1es, lor1ns, 1·,1ces ,111<.l &trai11s. 
Con~1clerable 1·esea1·c.l1 !1,1s bee11 c,11·1·ie<l on 111 recent yea1·s to t1·y ancl 
dete1·111ine tl1e reasons to1· the develop111e11t ol tl1ese v,11·1atio11s withi11 a 
species Basically, ho\vever, tl1e greatest 111fluences in the develop1ne11 t 
ol the~e vari,ttions are cli111ate, s01I co11dit1011s and site lacto1·s. 

Tl1e1·e 1s ,1 g1·eat cle,11 ol ,,,01·k tl1at still 11eeds to be do11e to clete1·-
111111e tl1e ex1~tence of tl1ese va1·i,1t1011s \11 itl1111 species, a11d also to Jea1·11 
the 1·,111ge ol tl1ese l)l,tnts. 

At the 1)1·ese11t ti111e, ,ve cl<> k110,v a lc\v tl1i11gs ,tbottt tl1e,e v,11·i,t­
Lio11& 01· races \Vith111 ;1 &lJecies 

F11·st of all, ~'e kno,v th,tt, i11 ,tll likelil1ood, 111ost species of plants 
tl1,1t g1·ow 1111cle1· ,1 v;1ricty ol cl1111,1tic a11cl soil co11dit1011s have cleveloJ)­
e<.l v,1ri,1t1011s i11 011e 01 11101·e ol tl1e 1te111s we listed ea1·lie1·, s11ch ,is 
b1·,111cl1111g h,1b1t, 1·,1te ol g1·0,,,tl1, l1,11·cli11ess a11cl 1·esist,111ce to cl1·011gl1t, i11-
sect a11d diseases. 

vVe know also tl1at ,t& the climate of the place ol seed 01·igin i11-
cre,1,es in war1r1tl1 and 1111ldness, su&ceptibility to frost ,ind snow damage 
inc1·e,1~es; 1·esist,1nce to ce1·tain lt111gi i11creases and rate of gro\vtl1 in-
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c1·eases. The1·e is ,l te11dency to fo1·111 tl1icke1· steins and large1·, 111ore 
,vell clevelopcd cro,v11s Frl1i t a11cl seed size i11creases. 

As :tn ex,t1111Jlc, \Ve ca11 1Joi11t Oltt ,L tew species that l1ave develo1Jed 
cleli111 te v,11·i,1tio11, \VI tl1 tl1e 1·,111ge ol tl1e IJlant because of d1fle1·ences i11 
cl1111ate, soil ,tncl ,i te. 

111 tl1e c,tse ol ol11· 11,1t1,,e i\1I11111csota 1·ed p111e, we k110,v ol a le,1st 
tl1ree 1·aces tl1,1t clille1· i11 11·0,t l1,trcli11ess. Sibe1·ia11 elm has several va1·1a• 
tio11s. 111 tl1e c,1sc c>I tlii, JJ,11·t1c11J,11· t1·ee, t11e lack of knowleclge 1·eg,1rd-
111g .-,eecl sol11·ce <J11 tl1e JJ,11·t ol 11l11·.-,c1·y111e11, calt.'>ed a great cleal ot t1·ol1-
ble so111e 20-25 ye,11·, ,tgo. J\,J1llit)11s ol IJlants ,vere p1·od11ced and solcl 
,t.., ''C!1i11e,e el111." 1\ctt1,1lly, tl1is w,1s S1beria11 elm, Ulmzts pitnizla, but 
tl1e ,eecl ½',I> g,t tl1e1·ecl I 1·0111 t1·ees i11 tl1e so11tl1ern portio11 of its 11,1 tl11·,1l 
1·,111ge 111 tl1e co1111 t1 y <>l it, <>rig1n Tl1ey p1·oved to lack 111 hardiness 1n 
ol11· 11ortl1er11 a1·e,1,. 1·11e t1·ee clevelopecl a bad na1ne, and to tl1is clay, 
we still s11ller 11·0111 1l1e olcl ]Jrej11dices. Today, we still have ava1lable 
to us, lro111 n11r.-,e1·y ,0111·ce.-,, seve1·;1l races of Siberian elm. The cl1tter­
ence i, th,1t tl1ey ,trc 110w largely lro111 northern ha1·dy seed sources, and 
the plants are ]Jerlectly h,1rcly. It ,v1ll take years, probably a new gene­
ration ot A111eric,111,, to co1111Jlctcly lorget the bad taste £01· the old so­
c,1llecl Cl11nese el111 Even ,tmong 011r no1·thern hardy 1·aces of Siberian 
elm ½'e have v,11·1at1on, 1n growtl1 r<1te ,1nd size. Some of the northerly 
,trains ,tre n,11necl Cl1i11kot,1, J\,f,1ncl111, H,11·bin, D1·opmo1·e, and tl1e1·e a1·e 
otl1e1·s. 

A11otl1e1· ex,1111JJlc is Scotcl1 ]Ji11e He1·e we know _ol <1t least live 
1·aces. 1 n tl1e scecl c,1 t,1 log ol 011e of the bette1· kno,vn seed dealers, tl1ere 
are listecl 110 less tl1,111 eleven seecl so111·ces of Scotch pine, all ol tl1e111 
s11 pposeclly difte1·e11 l 111 011e 1·e,1Ject 01· anothe1·. Each of tl1e five 1·ecog-
11izecl races cl1lle1·s 111 tl1c11· clcg1·ee ol ha1·cl1ness, g1·owtl1 1·ate, g1·0,vtl1 
to1·111 a11cl 11,1 bit S0111e otl1e1· co111111on JJI an ts 1\1he1·e n101·e tha11 one 1·,1ce 
exists ,111cl ,vhe1·e tl1e1·e 1s ,1 cl1lle1·ence i11 !1ard111ess a1·e ,veste1·11 l1e111Iock, 
so11tl1e1·11 sl,1sl1 }J111e, l~11gel111,111 s1J1·t1cc, Sitka sp1·uce (which, 111c1clental­
l)', 11,1, t1,,e 1·ecogn1zecl races) , wl1ite sp1·11ce ,tnd 111any othe1·s, <1s \\'ell as 
seve1·al co1111no11 clec1clt1ot1s SJ)ecies, botl1 of 11ative and foreign 01·ig111. 

F 01· ex,11111)le, l 11ot1ce tl11·ee so-callee! races of Et1rope,1n la1·cl1 list­
ed. Tl1e cleale1· desc1·1 \Jes tl1e t11·st 011e as co111111g f1·01n tl1e Easte1·11 Al 1Js 
at elevat1011s ol 3,000 - '1,200 leet, tl1e seco11d one f1·on1 the footh1lls o{ 
tl1e Easte1·11 AIJJS at 1,200 - 2,100 toot elevations. 

The tl1ircl Et11·01Je,1n l,11·cl1 listed is fro1n the Western Alps at 6,000 
loot elevation. The cle,cr1ptio11 goes 011 to intor1n the buye1· tl1at tl11s 
pa1·t1cular l,11·cl1 l1,1s ,t l,1te st,11·ting and early term1nat1ng growtl1, is colcl 
,111d wi11d resista11t, ,tncl g1·ows t,111, str,1ight and very fast. Here we have 
,t recognit1011 <)11 the IJ,trt of tl11s ~eec!s111an that tl1e1·e a1·e va1i,1tio11s with­
i11 ,l ,1>ec1cs, ,111cl l1e !1,1s go11e to co11~1deralJle e(lort to tell his c11~to111ers 
.1bo11l the111 

Tl1is is co111111encl,1ble, ,111d it is only 1101Jed that in yea1·s to co111e, 
,,,e c,111 \Je JJ1·ovided ,vitl1 1·eli,1ble data on all variations of all species of 
JJlants, in orde1· to 1n,1ke tl1e }J1·01Jagator's job easier and the ulti1nate 
11se1· 11101·e s,1tisl1ecl ,111cl 11,tpl)Y 



Norw,1y sp1·t1ce is ,111other interesting ite111 i,n this 1Ja1·ticula1· c,tt,1-
log. Tl1is catalog clesc11 bes eleven sot1rces ot seecl and p1·ovicles a g1·e,1 t 
deal of 111fon11,1tio11 to !1el1J the bt1Ye1· to clec1de ,vhich one is best £01· l1is 
ttse a11cl locality. 

Tl1is is ,111 ve1·)' goocl, ,111d a 1110,·e i11 the 1·igl1t direct1011 bec,1u,c, ,1, 
ot today, tl1e1·e 1s 110 ex,1ct ~,ay of dete1·n1i111ng· 1·acial 01·ig1n of ,1 JJl,111t 
on the basis of see(ls 01· yo11ng seedlings. 

The JJurcl1,1se1· ol seed or stock 11111st de1Jencl chielly 011 tl1c ce1·t1lic,1-
tion of the collecto1· 01· de,1le1. ' 

A11otl1e1· 1nterest1ng ,11bject 1·ega1·cling ,eed, the seecll111g ,111cl the 
ad11lt plant l1,1s to do with v,11·iat1ons i11 seecl size, seedling clevelo1)111e11t, 
ste111 101·111 ,tnd gene1·,1l st1·11ctu1·e ol pla11ts growing 1n the s,1111e ,11·e;1 }'01· 
exa1nple, t,vo plants ol the s,1111e s1Jecie, and si111ila1· age g1·0,vi11g side by 
side m,ty show cons1cler,1ble difference 1n tl1e size and weigl1t ot the seccl 
they procl11ce. Scecls lro111 tl1e ,a111e tree may v,1ry a gre,1 t cle,1! 'J'l1crc 
111ay also be cons1de1·;1ble v,1r1dtion i11 resistance to r11st, 1111lclew, 111sect 
damage, etc. 

Some ol tl1ese v,1ri,1 t1ons 111,1y 11,1,,e to do with resist,1ncc to lrost 
da111age. There 1s ve1·y little ex1Jerime11tal data to sup1Jort it, b11t ob­
servations seen1 to inclicate tl1,1t thi, 1s t1·ue. 

Suffice to say tl1,1t in regard to IJlants ol the sa111e s1Jec1es g1·0,v1ng 
together in tl1e s,1111e a1·e,1, it is 1n1portant that even l1e1·e the seeds111an 
pick his seecl JJl,1nts ,tnd gatl1er seed only from ind1vid11al IJl,111ts l1,1vi11g 
the n1ost desi1·,1ble ch,11·,1cte1·ic,tics ot branching, toliage, g10,vtl1, 1·es1st­
ance to frost, cl1·ought, i11sect a11d clisease. 

Ho,v n1any of 11s l1,1ve take11 a bt1ndle of tags ;111d go11e ottt to ,1 
11ursery block or to a scion block 01· a g1·oup ot plants ,1nywhe1·e to tag 
JJlants tl1at sl1ow st1per1or ;1ttrib11tes rega1·cl111g good lol1age colo1·, goocl 
g1·owth {on11, bea11ti£11l flowe1·ing h,1bits, heavy fruiti11g of la1·ge individ-
11al fr11its ;111cl 101· otl1e1· clesi1·able ch,11·acteristic,. I ca11 1·ecall st1ch 
things as a shrt1b !1avi11g l1eavy leaf 111ilde,v, and its next cloo1· ne1ghbo1· 
having little 01· none ,tt ,111; the c,11·agana b11sh tl1at is co111pletely de­
foliated by blister beetles, ,ind its 1111111ed1ate neighbo1· t111to11cl1ed by tl1e 
beetle. 

At this 1)01nt, ,vc 111,1y sta1·t to ask s0111e questio11s as to '',vhy." f11st 
why 1s it that tl1e JJl,1nt g1·0,vn f1·0111 seecls ot the sa111e specie, growing ,tt 
opposite ends ol its range a1·e so cl1flerent in respect to hardiness '\!\Thy 
is it that ,ve c,1nnot take wl1ite pine seed from Ill1nois, for exa1nple, and 
expect tl1e seedlings to be h,11·cly i11 Northe1·n ~'Ii11nesota? Why c,1n't we 
take seed of S1be1·ian el1n lro1n its sot1thern most ra11ge i11 Southcr11 
China and expect tl1e seedling to be hardy in the northern portion of 
its range - Norther11 S1ber1a? 

This b1·ings us q11ite nat111·,1ll)' i11to tl1e 1JI1ysical ,111cl cl1e111ical 111,1kc­
u1J ol seed. 

A seed is ,t 1·t1cli111e11t,11·y 1Jl,111t 01 c111\)1·yo - ,1 you11g 1)l.111t. lt 1s 
co111posed of ,eed-leaves, ,t bud, a ste111 and roots. It 1s a pla11t i11 111i11i,1-
ture. 

Usually associated witl1 this embryonic pla11t is so1ne sto1·ed food 
and ,L p1·otective coating. 
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From the standpoint of handling seed, three types should be con­
sidered. First, there is the t1·ue seed which can be readily extracted 
t1·01n d1·y t1·i1its or cones. This inclucles 1nost conifers, the pod bearing 
})!ants such as locust, and the capsule producing plants such as the pop­
lar. 

, Second, we have the dry lruits st1ch as the nuts of oak and chestnut 
and the fruits ol. maple and elm. 

And thit·d, we have the fleshy iruits such as honeysuckle, plu1n, wal­
nut, mulberry and apple. These seeds can be used without cleaning, 
,1ltl10, in most cases, the ileshy portions are removed to leave the inner 
,eed fo1· ea,ier handling. 

None of the,e seeds c.111 be used to propagate 11ew plants, of cour,e, 
11r1til they are ripe. .As the seed r1pe11s c,n the plant, ,t series of physical 
and chemical changes take place. These changes, especially the chemi­
cal changes, are very complicated and little understood. Fortt1nately, 
the chemical changes are usually accompanied by readily observed physi­
cal changes such as changes in color, taste, odor and texture. Thus, un-
1·ipe seed that is green, dry, so11r and bitter becomes yellow or reddish, 
Juicy, sweet and many times edible. 

Other seed such as those dispersed by the wind change from green 
to tan or brown; the seed coat bcomes darker and harder, and the meat 
ol. the seed beco1nes less milky and more firm. 'fhe seed is then ft1lly 
developed. 

To the layn1an or the inexperienced, one could now asst1me that 
thi, l.ttlly developed ripe seed is ready and able to germinate. How­
ever, this 1s not necessarily true. .<\ substantial 1najority of seed will not 
germinate immediately, e,,en tho the conditions may see1n ideal. 

Before germination can take place, tv.·o conditions are necessary. 
First - The seed m11st be ready to germinate. 
Second - The exte1·11al factors 111ust be favorable. 

S0111e ripe seeds will germinate and grow at any time, p1·ov1ding 
these two conditions are provided. They are not many in number of 
species, b11t do include some of the legumes, son1e species of alder, some 
of the poplar, willow, and even some of the pine, as well as others. 

ln the cooler regions of the world, however, most of our seeds be­
come dormant i1nn1ediately after they become fully developed and ripe. 
This is especially true of those that ripen in the fall of the year. 

In order to survive, all living creatu1·es must adapt themselves to 
thei1· environment. With ,vinter and killing cold weather con1ing on in 
late fall, it certainly 1s not to the best interest of a species of tree or 
shr11b to permit its seed to ger1n1nate soon after it falls to the ground. 

"\!\That wo11lcl h,tp})en if seecls ,did not go clorn1ant. Tl1e young 
J)la11ts, SJ)ro11ting l1·01n the ge1·111i11ati11g seed, wo11ld succ11111b to frost, 
,111cl the1·e would be no p1·ogeny. 

Seed oi willow, poplar, so1ne el1n, and others are fully developed 
and beco1ne ripe early eno11gh in the season so that they have ample 
time to germinate and develop into a f11lly mature seedling before the 
t'irst frost, so we have no problem here . 

• 
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In this business of plants adapting themselves to their env11·on111ent, 
there also are deg·rees of adaptability. Coming back to white pine we 
can illustrate this degree of adaptability. It isn't neces;ary for ,vl1ite 
pine seed produced J'ron1 a native wl1ite pine tree 1n lllinoi; to go clo1·-
1nant tor so long a period ol time as a ,vhite ]Jlne seed JJ1·oduced in 
no1·thern l\11nnesota. 

"\,Vhy? Because the winter 1s <)l sho1·t~r duratio11 i11 11111101; dnd, in 
this case, the white }Ji11e 11,ts adapted 1tsell to the sl101 te1· wi11te1·, and 
thus a ;horter dorn1ancy 1Jer1od to1· the seed. 

11 ,t lvl innesota white JJine ;eed and an Illinois white pi11e seed 
we1·e so,vn side by side 1n tl1e Jo1·est litter oi northern i\•I1nnesota, the 
Ill1nois ,eed wo11lcl probably die, because it ,vould ger111inate d11~1ng tl1e 
first intermittent warn1 spell of the spring. Tl1e i\•Iinnesota seed would 
wait dnd not per1nit ger1nination t1ntil later 011 when the weathe1· be­
can1e favorable lot· seedling survival. 

A little later on, l wa11t to go one step it1rther ancl co11;icler tl1e 
1Jla11t that may be produced by these ,eecls ol northern a11d soutl1ern 
,ources, but belo1·e_ we get into that, let's explore tl11s bus1ne;s ol seed 
clorn1ancy a little lu1·ther. 

As we stated earlier, set::cl clo1·111dnCY is co111mon, ancl freq11entl)' 
very important in tl1e survi,1al ol tl1e s1Jec1es. It is n1o;t common 1n 
northern clin1ate, ancl is ,1e1·y closely rel;tted to the cl1n1,1 te ol the area 
,vhere the species in que,tion 1s 11at1,•e. Generally speak111g, seecl ol tile 
same species f1·om southern portions oi its range 111ay, and us11ally do, 
have a shorte1· period of dorm,111cy ,t5 already illustrated in the case ol 
the white pi11e seed. D11ring this period ol dor1n,1ncy, the pheno1nena 
of what we call ''atte1·-r1pe11ing'' takes JJlace. ''After-ripening"' is ,t 
process largely of che1nical change in tl1e seed. Cond1tio11s of p1·ope1· 
temperature a11d 111oi,t11re n111st prevail in order tl1at after-1·ipening JJro­
gresses satisfacto1·ily. 

There are variations l1e1 e too. S<)111e ,eed requi1·e ,t }Jerrod t>l Wdr111 
temperatt1res, follo,ved by a pe1·iod of cold temperatures, before its aiter­
ripening processes are con1pleted and the seed pe1·1nitted to ge1·1ni11ate. 
In addition to this, so1ne seeds 111ay have a11 impervious seed coat whicl1 
p1·events n1oistu1·e 11·0111 ente1·i11g tl1e in11e1· portion of the seed. 'T'he1·e 
are n1any other con1plic,1ted co1nbinatio11s of conditions that ,11·e nece;­
sary before the seed in q11est1011 v1•1ll ge11111nate at the ,vantecl ti111e. 01·, 
for that matter, ger111inate at all. For example, no one has satisfactorily 
solved the seed do1·n1ancy proble111 ancl the conditions that ,tre necessary 
to br111g about ge1·111inatio11 ot Bas,"vood seed. Let us consider, how­
ever, the most common and 111ost easily overcon1e of seed dormancy prob­
len1s. 011ce ,1°e l1ave di~cu~sed these 11101·e co1111Jlicatecl a,JJects oi clo1·-
111a11cy, ,ttte1·-1·i1Je11i11g a11cl g·er111111,1tio11 c,111 be 1·evie,1•ecl 

One of ou1· 111o~t co111111on proiJle111s ol dor111a11cy ,tnli ,1lte1·-1·i 1Je11111g 
is fo11nd with 1nost of our northern conife1·s. lVIany other plants have 
much the same prolJlem. Essentially, v1'e can say that afte1-r1pe11ing 
takes IJlace du1·ing a period of cool te1npe1·atu1·e and in the p1·esence oi 

• 

moisture. 
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J 11 11,1 tt!1·e, tl1 is 11eccl is sa tisfiecl IJy tl1e pa1·e11t JJl,111 t d1·01JIJing tl1e 
,eecl to tl1e grc>t111cl i11 tl1e f,111, ,,rhe1·e, if it is lt1cky, it f1ncls a f,1vo1 ,t!Jle 
seecl IJecl. Tl1e seecl lie, clor111ant L111til spri11g ,,,hen tha,v1ng war111 
"'e,tther a1·1·1ves. Then, a11cl not L1ntil tl1en, tl1e seed ge1·1ninates. Tl1e 
co11cl1tio11s, i11 tl1is c:1~e colcl te1111Je1·att11es i11 late f,111 ,111cl winte1·, ,1lo11g 
,v1Ll1 111oistL11·e 111 tl1e ,eecl lJecl JJ1·oviclecl lJy f,tll 1·;1i11s ,111cl ,vinter s11ows 
- l1;1ve 1Jee11 1net 

Now, it \\'e, as 11ursery111en and 1Jr<)JJ,1gators, do not or cannot ,eecl 
in the fall but for son1e reason find it necessary to n1ake our seeding in 
the SJJring, these concl1tions of te1111Jeratt11·es and 11101st111·e 1nust be st1p· 
JJliecl ,11·tificall)'· J11 tl1is lJ11sin<:>s~, ,,1e c,111 that ''st1·atification '' This 
1s a t1·icky bt1si11ess, l10,,,eve1·. It is 1·el,1ti,1ely easy to JJJ·ovicle these co11• 
clit1011s, !J11t the cleg1·ee of te1111Je1·att11·e, tl1e a1nount of 111oist11re, the 
111ecl1,1 in ,,,J1icl1 we ~t1,1tify, ,incl tl1e le11gth of tin1e 1·eq11irecl lJelo1e ,ti• 

te1·.riJJc11i11g 1s co1111Jletecl i, a big q11e,t1<)n a11d ,t 111,1jo1· l1eadache. 
No\v, seecl sot11·ce co111es into tl1e JJictu1·e ;1g,1in. U11less we kno,,, 

tl1e so111·ce of ou1· seecl, ,,,e ca1111ot JJ<)s,1l)ly kno,v l10,v 1011g a pe1·iocl of 
t1111e tl1c seecl ,viii lie clo1·111;1nt i11 st1·,1tificat1on befo1·e tl1e afte1·•r11Jeni11g 
JJ1·ocess i~ co111plete, ;111cl tl1e seed is 1·e,1cly to SJJro11t 

l\1f,111y of )'011, no clo11!Jt, have l1;1cl tl1e expe1·ie11ce ol having seecl 
SJJ1·ot1t in ,trdtilic,ttion Jong !Jefore yot1 exJJectecl it to SJJ1·ot1t, and 1011g 
before yot1 were ready to t1se it. Tl1is 1nay be dt1e to the fact that yot1 
got a IJ,1tcl1 of seecl 11·0111 ,1 sou1·ce 11101·e to tl1e sot1tl1 th,111 yot1 l1ad ;inti· 
CIJJatecl. 

111 11s111g so11tl1e1·11 seccl, tl1e1·efo1·c, ,,,e a1·e 1·111111ing a 1·isk of seecl ge1·• 
111i11;1ting too soon i11 tl1e spri11g. 

Tl1c 11ext conside1·ation is tl1c seeclling or plant p1·ocl11ced fro1n tl1is 
s.ot1the1·11 seecl. Let's ass11111e ,ve ,1rc lt1cky and st1cce,sft1l in proclt1cing 
,1 seeclli11g fro1n this ,eed It grows ,,igorot1sly all st11111ne1· a11d goes into 
tl1e fall season. Throt1gl1 generations of growth, tl1e ancestors of this 
JJ!a11t l1ave adaJJtecl tl1e111selves to sot1tl1e1·n co11cl1t1r)11s. No,v fo1· the 
111·,t t1111e, this 011e Ye,11· olcl seeclling fi11ds hin1self 111 the colde1· 1101·tl1 
country. The growing season 1nay lJe 25 days shorter, and the first kill­
ing f1·ost comes 15 d,t)'S earlier th,1n he and his a11cestors J1ad adapted 
tl1e111selves to endure. He is not re,1dy for frost. He l1as not ''hardened 
off'' as ,ve call it. The g1·0,1rth 011 tl1is plant is still soft and succt1le11t. 
He st1ffe1·s frost da1nage, freeze-back. He is said to lack i11 hardiness. 
There a1·e other cha1·acteristics by ,vhich a plant may display a lack of 
ha1·diness dt1ring tl1e \\'inter montl1s and during periods of ext1·e111ely 
low temperattires, b11,t tl1is fall period, with tl1e earl)' killing frosts, is 
one of tl1e most critical periods of all What haJJpe11s in the fall that 
c;111se tis to say tl1at ;1 pl<111t l;1cks l1arcliness? It is rather a simple story. 

At this partict1l,1r ti111e of year, ,t JJlant lacking in h,11·di11ess, ,t so11th­
erne1·, contin11es to gro,v. The tisstie 1·emains soft. Plant cells remain 
f1llecl witl1 cell fl11icl. Tl1e fi1·st he,1vy f1·ost £1·eezes this fl11i(i; tl1e flt1id 
ex1J,111cls as cloes f1·ozc11 ,,1,1te1· in a l)ottle, ;ind the JJlant cell is 1·111)tt11·ed 
as is the glass bottle when it is full of water and frozen. 

In c<intrast to tl1is, ,1 l1arcly JJlant of tl1e s,11ne species but of nc>rtl1-
e1·11 J),trcntage ha, ,1cl,tJJtecl itself to ,lo\\·ing it, grci,vtl1 in tl1e f,111, h,1rcl• 
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oning the ti,st1e, reducing tl1e 111oistu1·e 1n tl1e JJl,111t cell, and tl1us is ready 
for the fall f1·ost. Jt su1·vi,1es beca11se it is 11ot inj111·ed. This aclaptabili­
ty to freezing conditions in the tall is one cl1aracteristic of harcliness. 
Native seecl £1·0111 yo11r own local native JJlants are adaptecl to your con­
d1t1ons Seed of tl1e 5ame s1)ecies t1·0111 111ore so11tl1ern so11rces a1·e 11ot. 

There are many othe1· co111plicatecl f,,ctors 1·ega1·di11g· the 111a11y spe­
cies of seeds ;ind J)lants wl1icl1 I do not have ti111e to disct1ss toclay. Suf­
fice to say at tl1is time, al111ost every 5pecies of 5eed has its own 1)ec11liari­
ties and ch;1racte1·istics of dor1nancy, periods of after-ripening and neces­
sa1·y co11ditio11s to lJring abottt ger1ninat1on at the ,vanted ti111e. 

For the s11ccessful propagator, these cha1·acteristics ancl t1·eat111e11t~ 
111ust be ta111iliar to hi111 

I once produced some plants of Nonvay spruce of central Indiana 
seed source Tl1e after-ripening pe1·iod 1·eq11irecl was sever·al weeks short­
er than tl1at of Nor,\1ay sp1·11ce seecl f1·on1 olcl trees in so11theastern 1\tli11-
11esota By g1·0,\'ing the1n in a JJrotectecl SJJOt, 11sing a 111ini1n111n of 
nitrogen fert1!1zer, ancl eli1ni11ating i1·rigatio11 in late st11111ner on the 
clroughty sand site, ,ve ,vere alJle to bring tl1e111 th1·11 as fot11· yea1· olcl 
transJJlants. It's risky. We shipped the1n back to tl1eir hon1e state £01· 
JJ!anting. 

We once JJrocluced American elm f1·01n sot1tl1eastern 1\tfinnesota seecl 
ancl planted so111e of the stock in nortl1,vester11 l\1fir111esota. It prove,! to 
lack in !1ardiness and killecl b:1ck in varying degrees every ye,1r, largely 
becat1se of ea1·ly fall frost c!a1nage For plantings in northwestern l\1in­
nesota, we 110\\' advocate the !1ar,1est of northweste1·n l\1Iinnesota seed. 
These are co1111non but tvpical exa1n1Jles. 

And now to get back to the original q11estion. ''Will ~eed fro111 
11orthern JJlants prod11ce JJlants ha1·dier tl1an those fron1 sot1tl1em re­
gions?'' The ans,ver is, of course, ''Yes." 

The hazarcls encounterecl everyday lJy every p1·opag;1to1· ,11·e too 
nun1erous anyho\\', ,,11 itho11t ;:isking for n101·e trotible, es1Jecially those 
t1·011bles th,tt we can avoid I tl1ink 1t is of prime interest to ,ti! o,f 11s 
in this b11siness to insist that seecl so11rces lJe 1nade kno,vn to tis, and 
further, that \\'e use only tl1ose seeds tl1at will JJroduce the finest stock, 
perfectly hardy in the area wl1ere they are to 1Je ultimately 11sed, and 
adapted to the condition5 tl1ey ,vill find there 

J\1IODERATOR STEA VENSON: Very fine, Tho1· . 
• 

Who J1;1s a qtiestion fo1· Thor Bergl1? 
MR. BEN l)AVIS: vVe have gtiite a proble11'i with ou1· seed i11 tl1at 

,ve get it in tl1e f,tll, clean it, pt1t it in colcl storage for st1·,1tification ancl 
they spro1.1t sometime before the weatl1e1 is favorable for planting. 

i\1R. BERGH: Well, I stiggest that the w,ty to solve that p1·oble111 
is to st1·atify )'Otir seed at cliffe1·ent ti1nes of the )'ea1·. Eve11tually yo11 
will find what the satisfactory ti1ne of stratification is. It may be 90 
clays, or 1t 111,ty be 120 Yott won't k110,v t1ntil yo11 actu,1lly try it out. 
It may be tl1;1t you cot1lcl seecl tl1en1 in tl1e fall ancl then yo11 wo11lcln't 
l1ave to ,1,01·1·y ;il>o11t tl1e1n. 
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You1· expe1·1111enL sL;1L1on in ot11· ow11 st,tte 111ay ,1!so have 1nform,1-
t1on thaL will helJ) yo11 

l\1R. DAVIS: \,Vell, someti111es ,,,e have had things sprout as quick­
ly ,is 30 clay~ ,1lLer ,ve h,1cl stratiliecl the1n. We clon'L k11ow how to p1·e­
vcnt iL. It ,ve e,ot1ld sto1·e tl1e111 dry, it would solve our proble1n. You 
c;111't let 1)ea1· seed clry ot1 L, as I 11nclersL,1nd. 

l\10DElu\TOR Sl"EAVENSON: Do you l1ave a 32 degree stor­
age? 

l\1IR. Df\ VIS: No, not Loo close to 32 degrees. We have cold sto1·­
,1ge i11 whicl1 we sLrat1ly 011r seecl btit we also keeJ) bare root stock tl1ere, 
too, ,incl 1t us11,1lly r11ns ;1l)ot1t 35 to 40 degrees. 

l\10l)ERAT01l Sl'EAVENSON: If you ca11 get so111e temperature 
J)1·etty close to freezing ,vhe11 yot1 see evidences ol SJ)ro11ting·, you could 
])tit yo111· seed 1n ,tt that te1111)e1·,1t11re ancl l1olcl it al1nost 1ndef1nitely. 

l\1R. DAVIS: I 1nigl1t acid, last yea1 "'e t1·iecl !)Utting so111e 1n quick 
J1·eeze, ,111cl we cl1d11't get one single 5eed to come ot1t. 

1\1R. DAVIS: Tl1at q11ie,k freeze thing worked on R(J.,a 111itlt1flo1·a 
,111d we tl1ot1gl1t it 1night "·01·k 011 P1e1·zs, :1ltl1ough it d1cln't 

l\1TR. HOOGENDOORN: \,Vh,tt is w1·ong ,vith seecl ,vl1e11 all of it 
cloesn't sprot1t the sa111e yea1·, So1ne 1nag·noli,1s ,viii come llJ) the first 
ye,1r ,incl yo11 111ay eve11 fi11cl s01ne coining tip the tl1ird yea1·. Yo11 al~o 
,viii fine! tl1at sonie of the seecl of Ji1.n1pe1·it., vii·giniana will come 111) 
tl1e lirst ye,tr and sorne the 5Ccond. Wl1at happened there? 

l\1IR. BERGH: I haven't had 111uch experience ,vith mag,1olia !)tit 
tl1cre are so1ne seecls th;:it n1,1y liave a J)1·otective coating on them, ancl 
tl1c clegree of tl1ickness of th,1t coating may vary with tl1e seed. As a 
1·es11lt yot1 111ay have seeds coining tlJ) the first year and you may have 
S(>111e seecls comi11g the seconcl year In the c,1se of ]11niperits v1rgznirina, 
011e of tl1e tl1ings tl1,1t ,ve clo to ass11re germin,ition of the seed, after f,111 
scecli11g 1s to clean tl1e111 very tho1·ot1ghly ,ind get tl1,1t ,,,axy coat off the 
seed. Not only tl1,1t, !)11t we have collected the seccl e,irly in the fall 
before it actually beca111e deacl 1·ipe and with early f,111 seeding we have 
obtai11ed 100 per cent ge1·1ninatio11 the follo"'ing sp1·1ng. 

l\1fR HOOGENDOOllN: vVh,1t ,ll)Ollt 111agnolia? 
l\•fODERATOR ST'EAVl~NSON: 'Thor, I wo11lcl like to con1me11t 

011 Ca5e's qt1estion. Nattire cloes11't for1n tl1cse seeds 1·or the convenience 
of the n111·se1·y111en but 1·atl1e1· she b11ilds the111 for tl1e preservatio11 of tl1e 
plant. For exam1)le, a batch of seeds will !Je SJJrot1ting for 20 yea1·s. 
This is nat111·e's way of spreading ot1t tl1e progeny so the species has a 
better chance of ger111inati11g a11d reprodt1cing its kind during a favor­
able season. Tl1ere are many plants st1ch as holly, cedar, and !1awtl1orn 
which re,tct just as yo11 desrril)e. .1-\11 yo11 can do is hope to ge1·rr1inate 
tl1e g1·eatest n111nber. . 

l\1IR. HOOGENDOORN: One ,v,1y I have t1·iecl to ove1·co111e it 
with Jun1pe1·11s v11·g1n1ana is to keep it in a bag tintil the beginning of 
A11gt1st. Tl11s 1s tl1en st1·,1t1f1ecl t111til the spring. By holcli11g it over 
,incl ~t1·atify1ng it in .l-\11g11,t yo11 get all tl1e seecl ger1ninating 
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i\,r1i H1\NS HESS· l !1:1,1e a co111111e11t to st1J)jJle111e11t ,vl1at C,1se 
Hoogendoorn !1as jt1st brot1ght out. We, like Case and many otl1ers, 
have hacl tl1e ,a111e expe1·ie11ce witl1 seed of j11niJJe1· a11d ot A1ne1·1ca11 
holly, th,tt 1s, J'ia1·tial ge1·n1ination the first year with tl1e b11lk of tl1e seecl 
co1n1ng tip the seconcl ye,1r ,ve h,tve fc)t1ncl tl1,1t by holdi11g· th1, ,eecl 
ove1· ,111cl strat1ly111g it ,11·011ncl Fel11·11ary or i\1I,11·cl1, tl1:1t if the1·e is a s111,1II 
a11101111t of ge1·1111n,1tio11 tl1c l11·st season ,,,e jt1st lo1·get ,1l1011t it. Wl1c11 
,ve sow the seecl tl1e Jollo,ving season we get tl1e b11lk <Jl ot11· ge1·1nin,1-
tion tl1e follov1'111g sp1·1ng 

I wo11lcl like to ask one qt1est1011 ol tl1e speaker. Have yo11 h,tcl ,t11)' 
experience on tl1e 1·es11lts of b1·inging no1·tl1ern seed into so11thern ,1re,1,? 

i\1IR. BERGH: Of cou1·,e, tl1at is the opposite of bri11g1ng ,outl1-
e1·11 seed to tl1e 1101·tl1, l111t I tl11nk 1t ,vo11lcl be ,1 poo1· JJolicy to b1·1ng a11y 
species too fat· so11th out of its range. For examJJle, take the case of Nortl1-
c1·n Red JJi11e. I tl1ink jJOssibly it ,vo11lcl not IJe aclv1sable to ·t,tke plants 
of Not·,v,1y JJine too f,11· s011tl1 011t ol its 11att11·al range, altl1ot1gl1 tl1c1·e 
,11·e places in tl1e so11tl1, like l\1i,so11ri, where so1ne Reel pi11e !1as IJeen 
planted ,incl it looks ,ti! 1·ight. However, as this U.S.D.A. JJolicy states 
tl1ey feel tl1,1t )'011 sho11lcl ;,tay close to the 11;1t11r,1l 1·,1nge <>l tl1e s1Jec1es 
tl1at yo11 a1·c cons1cle1·i11g. 

DR NELSON: l\'I:1)' I co1n111e11t 011 JJCat· scecl ger1ni11,1t1<>11? I 
111ight say tl1at ,it Otta,va ,ve clo11't keeJJ 0111· JJea1· seecl 111oi,t. We let it 
cl1·y otit ,ind ]JUt in d1·y storage. Tl1e g1·e,1test inll11e11ce 011 tl1e effective­
ness of strJ.tific,1tion on pear seecl ,viii be entirely clepcnde11.t 11pc>n tl1e 
1noistu1·c content of tl1e st1·atific:1tion 111ed111n1. Tl1e1·e is a turther co111-
JJlicatio11 l1e1·e i11 tl1at the1·e 1s a difference in perfor1na11ce of seecl p1·0-
cl11ced in goocl seecl yea1·s ancl JJOor seecl years, ,vh1ch is cle1Je11de11t 011 
tl1e weather at IJ!osso111 ti111e. If yo11 ha,,e 1111favorable weathe1· at blos­
so111 time you ,,,ill ha,1e to adcl ,it least two ,,,eeks to tl1e st1·,1tificaticJn 
periocl ,111cl ,1IJ011t 25 11e1· ce11t 11101c 111oist11re That sot1ncls like ,t lc>t. 
vVhere 1n one case ,,,e 11se an eve11 ,veigl1t of 111oi,t11re a11d JJeat 111oss we 
,vot1lcl have to go to say 120 gra111s of ,,·;iter tc> JOO gra111s of JJeat 111oss 

·11ncle1· ,1nothe1· set of conclitions. 
j\,JODEll.A.TOR STEAVENSON: Tl1a11k you, Stu. 
PROF. J. C. i\1cD.A.NlEL (lJ1·l1a11a, Tlli1101s) : I have a co111111ent 

on the 111atte1· of holly seed ger111inatio11. Tl1e techniq11e !1as not been 
worked out completely b11t 1t s011nds promising and I thought \\'Orth 
111ent1011111g to tl1i, con,,e11tio11. 111 0111· cleJJ,11·t111ent so111eo11e bro11gl1t 
111 s0111e t1·ees of 1 lex co1·11itlr1 He l1ar,,estecl some seecl Ja,t Septe111IJe1· 
,tnd soaked it ,tpproxi1nately ten cl:1ys in a ,,,eak solution of l1ou5e)1old 
lye. vVl1e11 the seed ,,·as sof'te11ed lie ,v,1s!1ecl it ,,1itl1 vinegar, so,ved it 
ot1tcloo1·s a11d 1t c;1111e IIJJ. Orclin,1rily Ilr:x co1·n1tla ,1,on't co111e 11p fo1· 
11ine or ten montl1s :tt tl1e e,irliest In tl1is t1·eatme11t he got t111ilor111 
gcr111i11,1tion tl1e ti1·st SJJ1·ing. 

i\1IODERATOR STE;\ ''EN SON: Tl1a11k yot1. i\1fac I IJelicvc 
]~ill Fle111er has a question 

i\'fR. FLEi\1fEll: 111 ans,11e1· to Ha11s He,s' qt1estion, I v11ot1ld ,ay ,ts 
f,11· ,t, sl1aclc trees a1·e conccrnccl ,,,c ,it P1·inccton Nt11·se1·ic, like t<> get 
1101·tf1e1·n 5eed so11rces 1·,1 tl1cr tl1,111 ,eecf s011 rec, 1·,11·tl1er ~<J11 tf1, l 1·0111 N c,v 
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fe1·,ey Tl1i, gi,,e, lls ,t.111t1cl1 lo11ge1· cliggi11g se,1so11. Ft>i· exa1111Jle, 11 
tif\AP' ,_ I I we JJI ,111 t ,l1g.11· -Ga,r.J_C ,,c·ccl I 1·0111 V e1·111011 t t 1e tree, go 111 to c or111;111cy 

,1bot1t tw<) v-·eek, e,11·lie1· 111 the l,111 a11cl tl1e)' a1·e ,0111et11nes tl11·ee ,veek, 
later in con1ing ot1t into growth again in the spring. This gives us a 
111l1ch l<Jng·er t1111e ,vl1en we c,111 ]1;1ndle tl1e trees 1n the clo1·111;1nt C<>11cli­
tio11 ,ts co111 j),11·ecl ,,,1 t 11 see cl £1·0111 loc,1 II)' g1·r>,vn 111;1 J)les. I I ,ve get seecl 
lro111 1'en11essee s11g;11· 111,1ples tl1e sit11,1tion i, cl1,;1st1·ou,, si11ce they 11eve1· 
,tOJ) growi11g Tl1ey J)Oj) out 011 tl1e l1rs1 ,va1·1n spell 111 tl1e SJJ1·111g. 
F1·om ,t 11111·se1·y111a11', JJ01nt ol v1e,11, it is 11101·e ;1dv,1nt,1geol1s 1£ yot1 ca11 
clo so, to get seecls fro111 ft11·the1 no1·tl1 th,1n tl1e loc,1tio11 c>l tl1e nl1rsery. 

l\1Ill. FRED NISBET: Ho,v do vo11r cl1sto111e1·s like tl1<1.t fc>r the , 

11ex t 50 yea1·s? 
i\1IR. FLEi\•IER · 1"11ey clo11't ca1·e lJeca11se ,,,e 11,,,,e t<> seil ,ti! <>ve1 

the col1nt1·y ,ind v1·e can't ,·e1·y well sell Ne,v .Jersey ,t1g,11 111a1)les i11 Ve1·-
111(,11t a11d ,ve ce1·ta111lv clon't ,vant to ,ell Ne,v Je1·,ey Sltg,11· 111,1ple, !1·0111 
Ten11essee. The trees ;11·e JLISt ,ls 111ce IJ11t tl1ey clo 11,,,,e tl1e sl1<>1·tc1· Sj)111·t 
gro,vtl1 111 ,1 ,l101·te1· JJe1·1od of ti111e. 

i\1IODER1\TOR .S1'EAVENSON: \•Ve l1,1ve t1111c !01 JJe1·!1,11J~ 011c 
• lll()l'e quest1011. , 

i\1IR. HAR\!EY Gll1\Y: I ,vo11cle1· 1l tl1e SJ)e,1ke1· ,1'<>l1lcl 111,1ke ;1 
co111mcnt 011 ,tr,1tit1c:1t1on in J)olyetl1yle11e b;1gs v1rl1e1·e tl1e scecl !1;1~ J,ee11 
11101ste11ecl a11d tl1e11 pllt i11 to bags at a la,•01·a,ble te1111)e1·,1t111·e. 

i\1fR. BERGH: \,Ve tried st1·at1licatio11 i11 J)o!yethylene IJ;1gs, ,ts yol1 
say, ,incl we ca11't say v1rhetl1er it ,v,1s goocl 01· bacl \•Ve l1acl l,111· ger111in,1-
t1c>11 with so1ne SJ)ec1es 011 so111e ,ve got 110 ger111in,1t1011 \•Ve felt 
that JJrol),tbly st1·;1t1licatio11 ,vith \0111e 111edi11m st1ch as ,,·e l1;1ve aJ,,,ays 
11sccl was a little bette1· in ,<1111e ca,c, beca11se ot these ccJat111gs on tl1e 
seecl ,vl1icl1 111ay be e;:ite11 ,t,vay by the action ol tl1e acicl 111 tl1e 111ecl1l1111 
01· so111etl1i11g of tl1,1t kind I clo11't tl1i11k I ca11 say ;15 l,11· ,is 111y ex1Je1·i­
ence is conccrnecl ,1s t<J ,vl1ether 01· n<>t it c,tn be s11lJst1t11tecl f(>r tl1e olcl­
fasl1io11ecl 111ethod of st1·,1tif icatio11 

i\•fODERATOll s-1-EA. VENSON: \•Ve llSe JJo!yetl1yle11e l>ag, al-
1nost entirely for ,t1·atilicat1on. Ho,\·evcr, ,ve 11se a 111eclit1111 with tl1e 
seed l)efo1·e putti11g it in the J)Oi)'etl1yle11e 1Jag. Tl1e big adva11tage is 
that you do11't l1a,,e to l)e ,vate1·111g vo111· box ;111 tl1e ti111e. 

i\1R. GRAY: The reaso11 for that question, Hugl1, I believe it ,vas 
i11 Fo1·est1·y Pla11ting I\"otes tl1,1t tl1is h,1s been citecl as a J)1·act1ce fo1 
Loblolly J)111e, ,1,J1icl1 ,,•011lcl i11dic,1te it ,va5 q11ite a st1ccesslt1! 1n,1n11e1· of 
tre,ttment I was ,,,ondering if this might be carriecl over to other types 
of co11itero11s n1ate1·1al. 

Dll. NELSON. I !1ave11't !1,1cl a g1·e,1t cleal of eXJ)erience ,v1th co11i­
[e1·ol15 m,1terial 1Jtlt ,vith ,tpj)le, ger111111,1tion is 1·ccluce<l to ;1bo11t <Jne­
!1,111. vVhen we ,vet the seed itself a11d ~et it 11nde1· higl1 l1t1111iclity, coc>l 
te1111Je1·at11re co11clit1ons ,1•e got 1·ot1gl1ly 40 J)er cent ger111111at1on Hov-•­
ever, witl1 pe,tt 111oss at a one to one peat n1oss-water 111ixt111·e before ,ve 
,e,tlecl it 11p, v-•e !1acl llJ) to 80 to 85 J)e1· cent ge1·111111,1ti<111. 

i\•fODEllATOll 'iTEAVENSON: ;\I Doclge, ,1,ol1lcl y<>ll t,1ke j11st 
t,vo 1111n11tes to n1,1ke ~ome re111,1rks' Al i, in cl1,1rge ol tl1e U S 1).A., 
Pl;111t J11t1·11cl11ction 01·11;1111e11tal v1•01·k i11 tl1e N<i1·tl1 (:e11t1·,1l l{egio11. 
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J\1R. A. F. DODGE (1\111es, Io,va) : Ot1t lots , of ceclar are quite 
,111,tll, ,tncl I ,viii go along with the u~e of JJolyethyle11e bags w1tl1 a 
1nocler,1te an1ou11t ol n1edi111n ,vith the seed. 

J\,fODERATOR ST'E1\ VENSON: The last s1Je,tke1· of tl1e ,tfte1·-
11<>011 is J\,f1·. llocl11ey B;tiley, Vi11ce Bailey's nepl1e,v, and Gc>1·c!on Bailey•~ 
,011. He 11a, IJee11 l1ancll1ng tl1e 11t11·ser)' propagation the last cot1ple of 
ye;11·s. We ;11·e lo1·tu11ate that ,ve h,1ve Rod here ,v1th us to cliscus5 
''Over-\,V1nte1·1ng ol Sott,,1oocl Cuttings 11nde1· Cont1·olled rfe1111Je1·,1t111·e," 
which I know tl1ey l1a,•e been cloing .t great cleal ot W<)rk on. lloclney· 
Railey! 

J\,f1·. Roclney B,1ile)' JJ1·ese11tecl the cl1sc11ss1011 011 tl1e JJ1·oceclures t1secl 
t<> <>ve1·wi11te1· S<)ft,voocl c11tti11gs 111 ,t l<)nt1·0Ilecl te1111Jer,1t11re, 11111se1y 
st()J·,tge . 

• 

OVERWINTERING OF SOFTWOOD CUTTINGS UNDER 
CONTROLLED TEMPERATURES 

VINCl'Nl' I(. B .\ILl,Y 
' f. V Ba1/e11 J\Tii1.5e1·1es , 

Dr1ytnn's 11l1tff Stat1r1n 
Sa 1n t Pr111.l 6, Jvl 1n11esnta 

Tl1e JJ1·e,e11t clay JJropagato1· l1,1s lJee11 given tl1e k11owledge, tl1rougl1 
1·ecent rese,11·c_J1, of 110,1• to 1·oot sott,voocl clec1cl11011s ct1ttings at a Io,,· 
cost Thi, kno,v-l10,,v l1,1s IJeen S}Jreacl by ot1r t1nivers1ties a11d Stich 01·­
ga111zat1on, ;1, the Pl,111t 1~1·01)ag,1to1·'s Society We 11,1,•e :111 ct1t ot1r C<>st, 
11·e111enclo11,I y IJy acloJJt111g tl1ese 11e,1· 111etl1ocls. 

I feel tl1;1t tl1e 1J1·01J,1g,1to1·s ,vo1·k docs not ,toIJ at pt1tti11g roots 011 
,t c11tt111g. Jf he can 11ot 1Jroclt1ce a f1ni,hecl pl,tnt econo1nically, lie is 
soon in fina11cial tro11ble in this ,,e1-y co1npetitive 1,1•orlcl. Tl1e transfer 
of this rootecl c11tt1ng i11to the tield has IJeen a cl1allengc to all ot 11s. 
J\,Ja11y ,ire getting g<>od sta11ds lJy JJl,1cing then1 in lJancls or pots for ;1 
ti111e a11d tl1e11 t1·a11sfe1·ri11g tl1e111 to a t1elcl. Tl1e1·e ,11·e a nu1111Jer of 
va1·iations of tl1is 1Jrocecl11re IJttt it is ve1·y costly in ti111e and labo1·. 

l11 order to 1·edt1ce tl1i, !1igh labor cost, ,ve sta1·ted ,ix or eight year, 
,tgo to t1·a11,fe1· tl1e,c 1·ootecl c111 ti11gs clirectly i11to the field. We were 
,vell satisfied with tl1e 1·es11lts i11 all way, rfhe stancls were goocl ancl 
growth was st11·p1·is1ngly vigorot1s. The stor,1ge over ,vinte1· w;1s i11 trays 
packecl in JJe,tt. Seve1·al ye,11·s ago 1\·e trice[ sto1·ing in JJolyetl1ylene 111 a 
1noclcrn 1·ef1·ige1·ated ;incl h111niclifiecl coole1·. I give yo11 this backgro11nd 
for ou1· ex1Je1·1ence t<J po111t C>Jtt 0111· 1·ea.sons fo1· searcl1ing [01· ,t bette1· 
111ethocl of getting tl1e fi11isl1ed plant ;1t lo,v cost. 

Following 1s 011r JJroceclure that we l1ave fot111d to !Je most econo1ni­
c,1! for proclt1c111g 911,tlitv stock. 1'l1e pl,1nts are allowed to 1n,1tt11·e na­
tt1rally in tl1e 111ist beds or tl1e greenhouse bcncl1es. Probably one of the 
1·ea~ons fo1· 0111· ~11ccess witl1 tl1is 111ethoci 1s tl1e ,tttention we give to the 
IJrc>per harclening oil of tl1is rooted ct1tting. In 111y esti1natio11, notl1ing 
½•ill take tl1e J)lace of tl1is 11,1t111·al IJroces~. The che111ical def()!1,1nts or 
111ecl1,1nical 1ne,1n~ of le,tl re111ova.l 1·ed11ce tl1e vigor of tl1e JJlant to some 
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J\1R. A. F. DODGE (1\111es, Io,va) : Ot1t lots , of ceclar are quite 
,111,tll, ,tncl I ,viii go along with the u~e of JJolyethyle11e bags w1tl1 a 
1nocler,1te an1ou11t ol n1edi111n ,vith the seed. 

J\,fODERATOR ST'E1\ VENSON: The last s1Je,tke1· of tl1e ,tfte1·-
11<>011 is J\,f1·. llocl11ey B;tiley, Vi11ce Bailey's nepl1e,v, and Gc>1·c!on Bailey•~ 
,011. He 11a, IJee11 l1ancll1ng tl1e 11t11·ser)' propagation the last cot1ple of 
ye;11·s. We ;11·e lo1·tu11ate that ,ve h,1ve Rod here ,v1th us to cliscus5 
''Over-\,V1nte1·1ng ol Sott,,1oocl Cuttings 11nde1· Cont1·olled rfe1111Je1·,1t111·e," 
which I know tl1ey l1a,•e been cloing .t great cleal ot W<)rk on. lloclney· 
Railey! 

J\,f1·. Roclney B,1ile)' JJ1·ese11tecl the cl1sc11ss1011 011 tl1e JJ1·oceclures t1secl 
t<> <>ve1·wi11te1· S<)ft,voocl c11tti11gs 111 ,t l<)nt1·0Ilecl te1111Jer,1t11re, 11111se1y 
st()J·,tge . 

• 

OVERWINTERING OF SOFTWOOD CUTTINGS UNDER 
CONTROLLED TEMPERATURES 

VINCl'Nl' I(. B .\ILl,Y 
' f. V Ba1/e11 J\Tii1.5e1·1es , 

Dr1ytnn's 11l1tff Stat1r1n 
Sa 1n t Pr111.l 6, Jvl 1n11esnta 

Tl1e JJ1·e,e11t clay JJropagato1· l1,1s lJee11 given tl1e k11owledge, tl1rougl1 
1·ecent rese,11·c_J1, of 110,1• to 1·oot sott,voocl clec1cl11011s ct1ttings at a Io,,· 
cost Thi, kno,v-l10,,v l1,1s IJeen S}Jreacl by ot1r t1nivers1ties a11d Stich 01·­
ga111zat1on, ;1, the Pl,111t 1~1·01)ag,1to1·'s Society We 11,1,•e :111 ct1t ot1r C<>st, 
11·e111enclo11,I y IJy acloJJt111g tl1ese 11e,1· 111etl1ocls. 

I feel tl1;1t tl1e 1J1·01J,1g,1to1·s ,vo1·k docs not ,toIJ at pt1tti11g roots 011 
,t c11tt111g. Jf he can 11ot 1Jroclt1ce a f1ni,hecl pl,tnt econo1nically, lie is 
soon in fina11cial tro11ble in this ,,e1-y co1npetitive 1,1•orlcl. Tl1e transfer 
of this rootecl c11tt1ng i11to the tield has IJeen a cl1allengc to all ot 11s. 
J\,Ja11y ,ire getting g<>od sta11ds lJy JJl,1cing then1 in lJancls or pots for ;1 
ti111e a11d tl1e11 t1·a11sfe1·ri11g tl1e111 to a t1elcl. Tl1e1·e ,11·e a nu1111Jer of 
va1·iations of tl1is 1Jrocecl11re IJttt it is ve1·y costly in ti111e and labo1·. 

l11 order to 1·edt1ce tl1i, !1igh labor cost, ,ve sta1·ted ,ix or eight year, 
,tgo to t1·a11,fe1· tl1e,c 1·ootecl c111 ti11gs clirectly i11to the field. We were 
,vell satisfied with tl1e 1·es11lts i11 all way, rfhe stancls were goocl ancl 
growth was st11·p1·is1ngly vigorot1s. The stor,1ge over ,vinte1· w;1s i11 trays 
packecl in JJe,tt. Seve1·al ye,11·s ago 1\·e trice[ sto1·ing in JJolyetl1ylene 111 a 
1noclcrn 1·ef1·ige1·ated ;incl h111niclifiecl coole1·. I give yo11 this backgro11nd 
for ou1· ex1Je1·1ence t<J po111t C>Jtt 0111· 1·ea.sons fo1· searcl1ing [01· ,t bette1· 
111ethocl of getting tl1e fi11isl1ed plant ;1t lo,v cost. 

Following 1s 011r JJroceclure that we l1ave fot111d to !Je most econo1ni­
c,1! for proclt1c111g 911,tlitv stock. 1'l1e pl,1nts are allowed to 1n,1tt11·e na­
tt1rally in tl1e 111ist beds or tl1e greenhouse bcncl1es. Probably one of the 
1·ea~ons fo1· 0111· ~11ccess witl1 tl1is 111ethoci 1s tl1e ,tttention we give to the 
IJrc>per harclening oil of tl1is rooted ct1tting. In 111y esti1natio11, notl1ing 
½•ill take tl1e J)lace of tl1is 11,1t111·al IJroces~. The che111ical def()!1,1nts or 
111ecl1,1nical 1ne,1n~ of le,tl re111ova.l 1·ed11ce tl1e vigor of tl1e JJlant to some 
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extent. I can 11ot tJlitcc too 111ucl1 e1111Jl1asis on tl1i5 n:1tural l1a1·cle11i11g 
oil tl1e 1·c>otecl ct1tt111g lor st1sces, 111 tl11s 111ethod of sto1·,1ge ove1· wi11te1·. 
If the plant we1·e to IJe 1Jottt>d i1n1nedi,1tely ll!Jon re1noval t1·om the JJ1·op­
ag,1tio11 111ecl1t1111, '\'C ,,,011lcl JJ!ace 11111cl1 less i1n1Jo1·ti1nce to the 111;1tte1· 
of 111,ltlll'ity. 

l)u1111g tl1e 111011111 ol Nove111ber tl1ey ;11-e 1·e111ovccl ;111d JJl,1cecl on ,1 
sheet ol JJolyetl1yle11e with, of cour,c, tl1e leaves all re111ovecl .:ind st1·,11gl1t­
enecl 011t as if reacly !or b11nch1ng. 1.'he sheet ol 1Jc>ly is rolled UJJ witl1 
one edge folded ove rthe roots. Use it large enough sheet to completely 
enclose the ]Jlants. The bundles are tied v.'itl1 st1·1ng 01· 1·11bbe1· binclers. 
\•Ve JJ!ace 300 to 500 pe1· bundle ,vl1icl1 1nakes a conven1e11t size to l1,1n­
clle. Tl1e1·e is no ]Jacking of any so1·t placed around the roots Tl1is is 
;111otl1er saving ol l,tlJor ,1s there is absolt1ctly no 11eecl ol a11y 111oist111·e 
l1olding n1,1terial ins1cle tl1e5e bales. The very s111,111 ,1111011nt ol 111c)ist 
s,1ncl cl111g·ing to tl1e 1·oc>t5 ;111d tl1e 111oist plant 1tscll i, s11fficient to JJ1·c­
ve11 t ,t n Y clesicc,1 tio11 

Tl1ese bales or IJ11nclle5 a1·e 1l1e11 JJl,tcecl in ,t 1·00111 witl1 te1111Je1·,1t111·cs 
ol 33 to 34 ciegrees F Tl1e relative l1111n1clity is l1elcl ill 96 pe1· ce11t 'TJ1i, 
cont1·olled h11m1clity of the storage 1·00111 is f11rther 1ns11r,1nce aga111st ,111y 
clryi11g of the bales. One n11ght ,1sk 110,~' ,ve p1·e,,ent f11ng11s growtl1 011 
tl1ese plitnts. Tl1e1·e }1as never been ,111y fu11g1cicle used ,1nd ,ve have 11ot 
,ecn itny evide11ce c)l g1·owth at an)' ti111e 011 these JJli11115. 'I'l1is i,, l ;1111 
,11re, cl11e to tl1e lo,v co11stant te1n1Je1·at111e of 33 to 31 clegrees F. !1elcl ,tt 
,ill t1111es l\1ost parasitic types of f11ngus 1·eqt1ire ;1 11111ch l1igl1e1· r,111ge 
of te111JJCratu1·e. Tl1c t1s11al labeli11g and recorcls of location _a1·e keJJt. 
It is j11st ,ts simJJle as tl1at - the1·e is notl1i11g co1111Jlic,1tecl abo11t 11. 

At JJlant1ng ti111e in tl1e spring tl1ese bales a1·e titken to tl1e tielcl :111cl 
l1andlecl in the t1s11,1l 111;1nner. Tl1e 111cdi11m and l,1rge1· gro,v1ng v,111c­
ties are placed in 44 incl1 ro,vs ,vhile tl1e clwarf vi11·ieties are put i11 t\vo 
foot 1·ows. As yo11 can see the l1,1nc!ling costs a1·e ve1·y low. E11011gl1 
JJla11ts ca11 lJe put in ;1 pickup tr11ck to keeJ) a rathe1· l,1rge cre,v b11~y ,111 
clay. 0111· p1·od11ct1on is bet\\'een th1·ce l1t1ndrecl ;111cl £0111· h1111c!1·ec! 
tho11sa11d an11ually The resulting st,111cls are vc1·y s,1tisfacto1·y. 

I have here a s1nall IJt111dle of plants to sl1ow tl1e 111ethod of w1·,1p­
J)ing ,ind the size of the cuttings t1secl They ,viii be on the table to1· 
yot1 to examine at yottr leis11re Tl1is method o( storing rooted deciclu­
ous ct1tt1ngs is w,1y JJ,tst tl1e experi111ental stage witl1 11s vVe have l1acl 
co11sistently satisfacto1·)' 1·es11lts for tl1c IJ,tst £0111· )'e,11·s ,111d ,ve ;11·c ,,c1·y 
l1,11J!JY ,vitl1 it 

l\1IODER.A. TOR STEA VENSON: Tl1ank you, l{ocl. \,Ve l1itve 
ti1ne for some qt1est1ons fcJ1- Roel. 

l\1IR. HANS HESS: In yo111· test ,\,itl1 tl1is 111ethod of sto1·,1ge, clo 
yo11 co11f111e 1t e11t11·ely to clecicl11ot1s 111ate1·i,1l 01· }1,t\'C )'<>11 clo11e 1t ,1lso 
,vi tl1 eve1·green 111a te1·i al? 

MR. BAILEY: So J,1r it l1,1s j11st bee11 ,\11tl1 clecid11ous 111i1te1·i,1l. 
011e tl1i11g I migl1t ;1clcl J1c1·e, on 0111· e,,ergreen c11ttings, ,vhicl1 ,ve t,tke 
,tl)o11t tl1e 10th of No,1e111!)er, ,,,e will go tl1rougl1 ;incl t,1ke all ,,,,r1etie, 

' 
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,111tl ~t<1re thc111 111 ou1· cot>lc1· vVe c,111 tl1e11 t,1ke tl1e111 CJttt wl1e11 11eecl­
etl 111 the g1·ee11!1ot1se We tlo11't !)tit tl1c111. in })C>lyethylene. \,Ve 111erely 
p11t then1 i11 wet 111oss ,incl ,1t ,t co11t1·0Iled te1111)e1·,1t111·e a11cl !111111id1ty 

j\,JR. FJlED N ISRET. l)o yo11 h,,,,e ,111y ligl1t 1n tl1,1t c<>lcl 1·00111 
<>1· 1~ 1t e11t11ely 111 tl1e cl,11·k? 

j\,JR. l3AILl~Y: It is i11 tl1e cl,11·k 1)1·ctty 111t1cl1 exceJ)t 011ce i11 ,1 
wl11le cl111·i11g the 1,1,01 k111g l10111·s 1,11hen tl1e lights are turnetl on. This 
c<>oler is ,1lso t1secl tor ,tor111g sl1r11 bs a11cl otl1c1· ty1)e5 ot 111ate1·ial. 

i\,[R. PHILIP i\'I. FlSHEll (Chicago, Jll11101s): vVe 011ly 1·oot one 
tyJ)e ot soitwoocl c11tt1ng ,incl tl1at 1, bl11el)e1·1·y stock. 1\t tl1e J)1·ese11t 
t1111e we le,1ve tl1e111 right i11 tl1e g·1-ot1ncl bee!. \,Ve l1ave ,1l1·e,1cly J)11t 011 
,tl><>ut ;111 incl1 of soc! s1)ri11klecl ,111 over the c11ttings. \Ve t1,e tl1e wire 
,1rcl1 of ,1IJ011t six inch mesl1 netting in the s11m111er to support the poly­
ctl1ylene a11cl S,1r,1n cloth is ,1clclecl in tl1e winter We cover that whole 
,1rch witl1 J)t11e IJc>1,1•s. 'Tl1e ,vl1ole tl1i11g l1·cezes sol1dly ,tncl tl1e1·e 15 still 
s0111e f1·ost i11 tl1e g1·01111cl \\•l1c11 ,ve sl1,1ke tl1e111 011t in tl1e s111·i11g. 1\s ol 
1l1e !,1st t,,·o ye,11·, ,,,e l1ave J1;1cl 110 loss ,111cl l1nc! it ve1·y s,1tisl,1cto1·~ ,incl 
_;1 ve1·y cl1e,11J 111ctl1ocl. \•Ve j11,t ,et tl1e c11ttings 011t i11 tl1e 11111·,e1·y i11 tl1e 
,1Jr1ng. 

' 
i\!fll. 11013 l)E \VILDE: \'<>ti 111e11t1onccl 33 and 311 ,ts yo111· te111-

IJer,1t11re, Is tl11s extre111ely c1·111c,1l? \Vo11ltl 40 cfegrees clo? 

j\,fR 131\ILEY· \•\'ell, I ,1•011ld11't s,1y tl1,1t it 1s absol11tely 11ecessar)· 
to have 33 01· 3,J clegree tc1111Je1·;1t111·es IJ11t ,,,e 11,1,,e had ve1·y g<>ocl 1·e511It, 
,tl that te1111)er,1t111·e. 

ivfR. DE vVILDE: H,1vc yo11 had l)Jcl 1·cs11lts ,tt 40 cleg1·ee,? 
DR. CI-IAllLES HESS: l~1ll Stodd,11·cl ,incl I actually workecl witl1 

tl1is ex1)er1111c11t. Th15 34 to 38 clegTee te1111)e1·,1tt1re ,vas re,1lly es,ential 
IJcc.ause ot tl1e lact that 1,1•he11 yo11 got to higher te111per,1tt1res yot1 got 
i11to t1·011\Jlc ½'1tl1 f11ngt1s gro,1•tl1 I th111k yc>tt ment1onecl this be£01·e 
,tt ,, l01,1•e1· te1111)e1·,1t11re. Tl11s lo,\' te1111Jc1·;1t111·e was 11ot h1gl1 cno11gh to 
,,llow gro1,1•tl1 <>f the f11ng1 tl1,1t ,,,011ld cause t1·011\Jle. The lower te111-
J)erature, the closer it 1s to freezing, the slowe1· all the pl,,nt processes 
,,re, and therefore, the longer they ca11 lJe storecl without changing the 
!)!ant's 1nte1-nal condition significantly. 

i\'IR HOOGENDOORN: Do )'Ott 1·011 tl1ose c11ttings in sl1eets oi· 
clo yot1 place tl1ose 111 polyetl1yle11e lJags' 

j\,fR. B1\lLEY: \•\7e t1se jt1st sl1eets of J)olyethYlene, ,vhicl1 are 1·011-
ed, overlappccl, and tied. 

DR. :ivfAHLSTEDE: v\rc l1ave had c11tt111gs of the ivfa11ey junipe1· 
i11 polyetl1yle11e \J,1gs in grott})S <>l 15 Ul) to l 00, lor a~ long ,1s a year. As 
ol this ti111e we ;11·c j11st ~t,11·ti11g to take tl1e111 011t now <lt i11tc1·vals of 60 
cl,1ys, and }JOtti11g tl1en1 to ~ee 110,v they ,viii ])Crfo1·111. \•Ve 111tencl l1olcl-
111g s01ne ol tl1e5e io1· a, 1011g ,ts t11·0 yea1·s. 

Another tl1ing ,ve are clo111g with tl1is sto1·age techniqt1e is to take 
'I'r1x11.f ct1tti11gs 111 l)ece111ber, flt1sl1 tl1e111, ,incl !1,11·clening tl1e111 in a s1mi­
l,1r 1nell1ocl t<> wl1,1t Rod !1.1~ tlescribecl, by })t1tti11g tl1e111 in sto1·,1ge two 
01· tl1ree 111011tl1,. \,Ve tl1e11 ~101·e tl1e111 ;1notl1c1· two 111ontl1, ,111cl ])tit 

' 
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· the111 out 1n beds \•Ve ,11·e i11te1·e,ted in see111g if ,,,e cJ11 get ,t little 
ext1·a gr<>wtl1 by th1, condit10111ng sequence. 

• 

J\•IODERATOR STEAVEl\'SOl\'. vVe l1ave ti111e l<)r 011e 111ore 
q11estion 11 ,0111ebocly l1as one. 

:WIR. HOOGENDOORN. Ha, a11Ybody expe1·1111e11tec.l ,vith ca1·ry-
111g c>ver eve1·gree11s, like a1·borvitae, juniperus or any eve1·gree11? What 
l 111c,1n, like everg1·eens ,ve pro1>,1gate in ,u1n111er 11ncler 1n1st. H,1vc yo11 
t,tken those 111> 1n the la!! ;111d c.;11·riecl then1 o,,e1·. - II ~o 1111cle1· ,vl1;1t te1n­
peratu1·e, or h11m1<lity co11dit1011s? 

J\·IR. HANS HESS: I c,1r1·iecl c>11t 011e ex1>e1·1111c11t ,1 ye,11· ,tgo la,t 
l,111, taking ,,1111ple, ol ,t n11111l>e1· ol eve1·g1·cen seecll111g, ;111c.l ,tl,o Tr1x1t., 
c11tti11gs, ;1rborv1tae, ancl so111e ol the clecid11ous 111ateriJl. Tl1e,e ,vere 
JJl,1cec.i 1n polyethylene bags, tiecl sl1ut ,v1tl1 an elastic bar1cl, a11d were 
put 1n 01·d1nary 1·ef1-1ge1·,1to1· i11 ,vl11ch the temperatu1·e l1elcl at app1·oxi-
1nately 34 clegree,. ·rhey ,vere in tl1e1·e t1·01n Noven1ber until tl1e tro,t 
went out in Ap1·il and ,ve1·e planted cJutside. All ot the everg1·een, 
,vhich I t1·ied can1e tl11·011gh l 0() 1>er cent. The va1·1et1es o( tl1e decid11-
ou, n1,1teria, that is, deciduo11s seedlings v11l1icl1 did not 1·es1>oncl satisfac.­
torily were Pin oak, ,vhicl1 ,vas ,t c<>mplete loss, l\1Jountain :1sh, wl1ich 
gctvc us a 50 pc1- cent ,tand, ,incl ha,vtho1·n, ,vhich also gave 11s alJout a 
50 per cent ,tancl V1burn111ns 1-e,poncled ve1·y ,veil. 

l\·IODERATOR STEA VENSON. vVe ,v1ll ,tand cttlJOlll'llCd 11nt1l 
8.00 o'clock J>.111., at ,vl1ich ti1ne l)1ck Van Heiningen ,v1ll be 111oderato1-
to1· the Plant Propagators q11est1011 box. 

Let 111e remind )ou again that Roy Nordine ,,,ant, to meet with the 
arbo1·et11n1 J>eople at 5·:JO fo1· a SUfJpe1- 111eet1ng. 

Tl1e session 1·ecessed at 4:40 o·clock. 

• 

, 

, 
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PLANT PROPAGATION QUESTION BOX 
FRIDAY EVENING SESSION 

December 2, 1960 
The Pl,tnt Pro1Jagation Question Box Se,s1on ot the Ninth An11ual 

J\;feet1ng convcnecl at 8:00 P.!Vf. in the !\,lather Room ol the lVIanger 
Hotel. lvir. Richard Van Heiningen, of Van Heiningen Nur,eries. Deep 
River, Connecticut, JJres1cled over the informative session. 

Thi, JJortit)ll ot the 111eeti11g ,v:1s 11ot tra11sc1·1becl. 

I 

SATURDAY MORNING SESSION 
December 3, 1960 

' 

The se,,io11 co11ve11eci at 9. 00 o'clock, Dr. L. C. Chaclwick, Ohio 
St,1te Universit}', Colu111bus, Ohio, presiding. 

l\•fODERATOll CHADvVICK: .l\s us11al, 1n ,es,ion, oi this type 
1t 1s a little difficult to get people a,se1nbled in the morning. vVe are 
glad to see so 1nany of you here. 

1 an1 not A. R. Buckley, as the JJ1·og1·<1111 ,tate,, but I have bee11 a,k. 
eel to n1ode1·ate this mo1·ning's program. 

\,Ve :tre_ part1c11larly 1ort1111Jte in l1a,·ing th1, fi1·st ,pe,tke1· 011 tl1e 
1>rogr,1111 thi, 11101·ning, as all of us a1·e interested in good pla11t 111ater1,1l. 
I tl1ink that most of us would agree th,1t viburnu1ns are a111ong the bet­
ter sh1·11bs that ,1'e have. Dr. R. ll. Egolf has hac! a considerable 
an1ount oi experience ,tnd devoted n1uch study to this genus of plants. 
I a111 sure· tl1at lie ,vill have so111e very wortl1while inlo1·1nation lcJr you 
this morning. D1· Egolf. 

Dr. Rol,tnd R. Egolf, U.S. National Arboretu111, Wasl11ngton, D.C. 
presented his paper 011 ''Noteworthy V1b11rnums." 

NOTEWORTHY VIBURNUMS 
RONALD R. EGOLF 

Cytogeneticzst 
U.S. N<lllun(t { A1 uu1·et'ltllt 

f,V<1~/11ngton 25, D.C. 

'1'l1e ge1111, Vz/Ju1 n11111., of approxi111ately I 75 species, does 11ot 1·e• 
qu11·e an introduct1011 to this Society; as 1t is one. of the staples ot the 
nurse1·y trade. You a1·e fa1niliar with one or another of the snowballs, 
guelcler roses, 01· blackhaws. Tl1ere a1·e few ornamental groups of plants 
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\Vh1ch cl1s1)l,1y st1cl1 cli,,ers1ty of Jor111 and ;11·e ,tdaptable to as ,v1cle ,1 
1·ange ot concl1t1011s ,ts Ji'1!11t11i1t1n. 

Tl1e g1·ot1[) i5 ,,,1clely 1·e1)1·ese11tecl 111 tl1e 1101·th te1111Jeratt11·e zo11es ol 
l)oth tl1e e,1ste1·11 ,t11cl ,veste1·11 l1e111isJ)l1e1·e~. The 11ative ~pec1es ot this 
count1·y 111,1y not eqt1,1l tl1e11· ,1s1,1tic cot1sin, in spetact1la1· llowe1·ing ,ind 
J1·111t111g· cl1a1·acterist1cs, bttt tl1ey 111cl11de ,e,,e1·al of tl1e 111o~t ,1daJ)table 
Jor111s The Sj)ecies Vl'iclely c11ltiv,1ted ,ire natives of Asia, E1t1·01)e or 
No1·tl1 A111e1·ic,1. 111 ,1clcl1tion to tl1e fe\V tor111s kno,vn to 111ost 11111·se1·y-
111en tl1e1·e ,11·e in1111111e1·,1ble cl101ce ~J)ecies tl1at a1·e practic,1lly unk11ow11. 
As ~ee11 on tl1e 111,tJJ <>l tl1e clist1·1 IJ11 t1011 ol V z b1t> n1ir1i tl1e 1najo1· centers 
ol conce11t1·at1011 a1·e 111 A,1,1, Easte1·11 U.S. ,incl Ce11tral a11d Soutl1 1\111e1·i­
c,1. Unlo1·t11natel), 11011e ol tl1e s1Jecie, 11·0111 Ce11t1·al a11tl Sc>11th A111er1-
ca a11d only ,1 ])Ort1on of tl1c ,1siat1c species l1ave been introcluced into 
c11lti,,,1tio11 111 tl1is co1111tr)'· Wl1e11 cond1t1011s per1nit, note,vortl1y ,1cltli­
t1011s to !101·tic11lt111·e ,11·e ce1·t,1i11 to con1e J1·on1 tl1ese a1·eas. Like\vi,e, l 
,t111 co11liclent th,tt 111,111y ol tl1e ~o-c,1lled ''species'' ol the n111·se1·y t1·:ttle 
,tre i11fe1·ior type, to tl1osc tl1at co11ld be selectetl irotn native poJJ11l,1-
t1011s. 

The cl11·01noso111e co1111)le111ents ol Vt!J1t1 nuin fall into several l),t~1c 
ge1101ne g1·oups with the lJ,tsic 11111nlJer, or n = 8, n 9, or n J 0. The 
greatest n11n1ber ol SJ)ecies, 1nclucling those ndtive to the U.S., a1·e i11 
the n 9 gro11p whicl1 co111poses ,t polyploi,d serie5 ,vith the diploid 
cl1rc)n10s01ne 11111n\Je1·s ol 18, 36, a11cl 72 The species ,vith n = 8, 01· 
Zn, the di ploicl cl11·01110,0111e 11111n ber ol I 6 or 111ul t1ple the1·eof, are 1·e­
stricted to 011e section ol tl1e ge1111s tl1at is 1·epresented 111 Asia 1\111011g 
this grot1JJ ot SJJecie5 ,vitl1 a basic cl11·01noso1ne number of 8 ,ire tho,e 
tl1at ha,,e ,t JJa11icle 111tioresce11ce, s11cl1 ,is fot1nd in V. f1ag1·ans ,tncl V. 
11eboldz. Tl1e cl1e111.1t1c cli:1gr,t111 ill11st1·ates ,1 1)oss1ble i11te1·relat1onsl111) 
ot tl1e Io,v i),tsic 1111111!Je1·s to tl1e l11gl1e1· l1as1c n11111be1·s a11d polyJJloicl 
s1)ec1es i11 ,1 1·,111ge ot cl11·0111oso111e 1111111be1·s t1·0111 211 = 16 ;111cl 2n = 18 
to 2n = 7'1.. · 

P1·01J,1g,1t1011 ol 1110,t SJ)e<.ies :111tl c11lt1v,11·s ca11 be re,1dil)' ,1c.l11cvecl 
l)y 011e 01· tl1e other ol the ct1 tti11g, cl1v1sion, g·1·atting, laye1·ing, 01· seecl 
tecl1niq11es. As ,,,1th ,t11y c\1,,c1·se g1·0111) not all species ,v1ll 1·esponcl to 
tl1e sa111e t1·e,1t1ne11t l11 tl1e ]),1st, seecl, laye1·age, graitage, and !1arcl,voocl 
cuttings were tl1e basic J)1·op,1g,1 tio11 J)1·ocedures adoptecl. vV I tl1 the ,td­
vent ol 1111st J)ro11ag,1tio11 tl1e sl1ilt has !)ee11 tov-,ard soft,voocl c11ttings. 
C11tti11gs t,tken in e,1rly J11ne ,111cl Jtil)' c.-1n be well rooted 1n tl1ree ,veeks 
or le,,, depencling on tl1e s11ec1es. Stich ea1·l)' rooter! c11tti11gs Vl'Ill be 
,~,ell establi,l1ecl by l,111 ,111c\ ,viii be less s11sceptible to w111te1· 1n Jttry. 

Ger1ni11,ttio11 of V1lJ1t1·r11tm seed is co111plicated by epicotyl ,ind l1y­
JJOct1tyl clor111a11cy ,incl or inl1ib1tors. Tl1e i11tensive stt1dY tnade by 
Gi1:1·sbacl1 in 1937 i11cl1c,1tes tl1at ,1 ,v,tr111 pretreat111e11t :1t 40°C ,viii i11-
tl11ce cleveloJJ111e11 t ol tl1e 1·oot. J 1 ,ti te1· ,1 JJ1·esc1·ibed ti111e J,1 JJse, tl1e ,eccl 
1, exposecl to 5°C tl1e CJJicotyl, or ,l1oot, will develop. Tl1e le11gtl1 o( 
te111perature t1·e,1t1ne11t is not co11st,111t fo1· all species and 111any JJ1·0,ble111s 
remain befo1·e the differences can be fully interpreted. The proceaure 
lollowecl by 111.-111y p1·opagato1·s of ,o,,,ing the seed in outcloor beds i11 
ea1·ly s111nn1er ,111cl ,1110,ving tl1e seed to freeze cl111·ing the winte1·, wili 
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sti111t1late tl1e w,11·111 jJe1·ioll lollo,vcd by a cold petiocl, tl1.1t i11it1ate, ge1·-
111i11,1tio11. 11 tl1e seccl c,11111ot be so,vn t1nt1l late su1n111e1· tl1e Ie11gtl1 ot 
,,,,11·111 J)e1·1ocl 111;1y be i11s11fl1cie11t ;111cl ge1·111ination ,,,ill 11ot be ;1cl11e,,ecl 
1111t1l ,1lte1· tl1e seco11cl ex1)0,t11·e, tl1;1t is, alter tl1e seco11cl ,,,111tc1·. 

Si11ce tl1e to1)ic Jo1· clisc11ssio11 1s 11ote,vo1·thy v1 bt11·1111111s, ,111cl lllJt ,1 
1·ev1e,v ol 1)1·01J,1g,1tio11, tl1e 111,1Jo1· cl1sct1s,1011 \\'ill deal ,,,itl1 tl1c clive1·s1t}' 
:,11d acl,1 J)t,1 b1J i ty ol t11e ge1111s Ht)weve1·, it is 11ecessa1·y to e111ph,1s1zc 
tl1c co11l11secl ct11111)lex of ,1)ec1e, tl1;1t 1s g1·0,v11 i11 111any ol tl1e 1\111e11c,111 
11111·,c1·ie,. \\IJ1,1t i, <>lte11 olle1·ecl 101· ,,tie as a JJ,11·tic11l;11· s1)ecies 1, ,1 C(J111-
J>lex l1yb1·icl CJI 111011g1·el 1),11·e11t;1ge tl1,1t l1a, been t;1tl1erecl, 1·e,11·ell, ,111cl 
sole[ b)' tl1e 11111·,e1·)'lll,111 not a,,,are of the confus1011 and 1111,1·eprese11t,1-
tio11 l1e w,1s c1·e,1t111g Vibt1r1111111, are sell- and c.1·os,- co1111>,1t1ble i11 
varying deg1·ees. Tl1e 1·e,t1lt 1s th,tt pollen £1·0111 a poo1· orn,1111ent,1l ,1Je­
c.i111en 111,1y IJe bilJ1v11 IJy tl1e ,vi11cl, 01· c,11·1·ied by an i11sect, to ,1 llowe1· 
011 tl1e ,elect c.ilJll 11·0111 wl11cl1 ,eed i, h,1rve,ted. J\s a co11,eq11e11ce, tl1e 
1>rop,1gato1·, wl10 select, set:'cl in goocl faith, grows tl1e plant ,111cl tl1t1, 
co11ti11t1e, the eye.le tor ,1 111111~be1· ol generations, 1s 11ot 111,11nt,1111ing the 
species, b11t i, evolving ;1 new r,1ce of 111ongrels that p1·obably w,1rr,1nts 
little ,1J,1ce 1n ;111y IJ,tck yard. 

Jt i, 11ot to IJe inlerrecl tl1at certain species cannot be grown fron1 
seed ,vith ,1 1·e,11lta11t pcJJJt1l,1t1on ol re,1sonable un1forn11ty in the cl1arac­
te1·i,t1cs ol g1·tJ\\'tl1, llc1,,,e1· ,111cl l1·11it The1·e ,viii always be the oclcl 
,eg1·eg.1tes tl1,1t ,11·c i11le1·io'1· JJl,1nt,. vVitl1 the ease of veg·et,1tive 1Jro1J,1-
g,1t1011 by ,ol t ,voocl ctt tt111gs gre,1 te1· st1·es, sl1ot1ld be pl a cell 011 select 
clo11s wl11ch 111,111·e tl1e 111an 011 the street wl10 p11rchases the plant, tl1,1t 
l1e l1,1, obtainecl s0111etl1ing ,,,orthy ot 111s devoted attentio11. 1.-11e1·e 11,1, 
bee11 e111JJl1,1,1s 011 seecll111g J)la11t, to 1nst1re fru1t1ng·; bttt tl11s c,1nnot be 
,11bst,111t1,1tecl, ;1, 111a11v ol tl1e select clo11s \\'hen 1sol,1ted ,vill be i11te1·-, 
le1·t1le a11cl l1·111t :1l)1111cl,111tl)' Po,s1bly a fe,v of tl1e s1>ecies tl1,1t a1·e ,l1y 
l1·t11t111g (lo 1·eq1111·e ,t h1gl1e1· cleg1·ee of c1·oss-polli11ation, b11t 1vl1y 11ot 
11 t1 I 1ze seve1·,1 I select clons 1·athe1· tl1,111 ;1 hete1·ogeno11s seedli11g po1)11 I,1-
t1011 ,1,]11cl1 111 ,111 J)1·ob,1b1l1t)' \\'ill 1nclt1de a higl1 J)e1·centage of cl1sc,1rcl 
J>l,111ts tl1,1t \\'Ot1lcl J)1·ove ,t s,1cl clisa1JIJ0111t111ent to any co11st11ne1·. 

Gr,1ft111g cloe, J)1·ov1cle 101· tl1e asext1al perpetuation ot a select clon, 
b11t 1t cloes 11ot ,1lw,1ys IJlease tl1e consu111er. It is a co1111no11 p1·act1ce 
to u,e seecll111g V. dentt1t11r12, V. 1·hyt1dopl1yllur12, ,tnd V. !t111tr1na 101· 
gralt111g 01· bt1dcli11g t111cle1·stock. Stich techn1qt1e, 111ay 1>roclt1ce ,1 ,,tl­
.tble plant in ,t sl1orte1· J)eriotl ol t1111e, but 1v1tl1 softwoocl cutt111g p1·op,1-
g,1tion the ;1clv;1ntages of g·rowtl1 cl1ffe1·e11tial are to a larg·e degree n1in1-
11111ed. The 111,1jor o!)ject1on to gr,1ttecl plants i, the co111petit1on that 
cleveloJ)S betwee11 st<)Ck ancl ~c1on. The keen plants1na11 111ay recognize 
the clittere11ce bet,,'een sl<Jck ,tn(! ,c1on and be 011 the const,111t vigil ,v1tl1 
the J>1·1111i11g ~11e,11·s: l)ttt tl1e ,1111,1tet11·, 1111,1,v.11·e ot sucl1 g1·owth l1·cJ111 tJJ('. 
1111(le1·,tock 111,1y re,1l1Lc ,ti te1· ,1 le,,, yea1·, th,1t he 11,1, :1 pla11t <>l T'. !tt11l111111 
.111cl 11ot V. ct11 lc.11, tJ1· 011e ol tl1e othe1· l1ybrids. In a(lclitio11 to tl1e co111-
J)etition betvvee11 ,tock ,incl scio11 the1·e is a~,~·ays the 111atte1· ol c.0111p,1t1-
b1lity and growtl1 rate ol tl1e stock and scion as the JJ!ant 111at111·es. 

Tl1e 111,1jo1·itY 01· tl1e ,1>ecics a1·e not JJa1·ticular ,ts to soil, bttt w1I! 
tl11·ive so111e,vl1,1t bette1· 011 I1e,1vy Io:1111s soils with ,1 J)H of 6.0 - 6.5 
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There is always the exception, as ~1ith Ji'. acerifolium, V. fu1·catuni, and 
V. la11tano1des, that preler a moist, organic soil with a n1ore acid re­
action that is in the r,1nge of 4.5 - 5.ll. V. cassinoides, V. de11tat1tm, V. 
lentago, a11d V. scab1·ellum are well adapted to moist areas. Whe1·eas, V.• 
r1ce1·1fol1urn, F. lr1nta11r1, V. rJp1tl11,, V. p1unifcJl1un1, and V. 1·afinesquian-
1trn are adaptable to both shade and dry conditions, an environment in 
which few orna1nentals will thrive. l\1a11y of_ the species will benefit by 
p,1rtial shade, but in general, the fruiting for111s will produce best if ex­
posed to st1n dt1ring 1nt1ch of tl1e day. 

Once properly e~tablished, the Vil)t1rnun1s den1and little 111di11te-
11,111ce, being practically free ot i11sects and cliseases. Should sulft11· or 
~prays containing s11ltur co111e 1n co11tact with the lol1age, it will cause 
1·apid detol1ation. The V. lanta11ci-type plants will be seriously inj11red 
by lead ar~enate. J\,fany will recognize V. upulus and its cultiva1·s by 
the distorted lea,·es and branchlets that have resulted l1·on1 extensive 
aphid intest,1tion~. Sp1·ays of lindane and 1n,1lathion applied before 
the leaves are cu1·led will readily control aphids. lvlildew which may 
be troubleso111e in late summe1·, can be controlled with Karathane (Mil­
dex) spray. A bordeaux mixtu1·e or other copper fungicide spray will 
prevent the spread ot bacterial leat spot on certain species of the V lan­
tana section. However, this disease rarely is serious enough to dis­
ligure the foliage. 

The landscape architect n1ay choose iro1n an array ot growth habit 
forn1s such as the pict111esque, gnarled b1·anches and trunk ol V. szebold1, 
the horizontal tier branches ol V. plicatum tun1entus1trn and V. p1 itni­
folium, the globose, compact shrub as V. caries, and V. dzlritatuni, or 
the dwa1·i cushion forn1s oi V. op1il1ts 11anuni ancl i,r_ f rag1·ans nan um. 
Viburnu1ns have many character1~tics which make the1n well adapted 
ior t1~e as speci1nens, a~ trimn1ed or informal hedges, ior n1,1ss planting, 
or as small trees ,v1th ~1ngle or multiple stems. The plasticity of for111 
co111bi11etl with tlower, iruit and toliage characteristics will expl,1in the 
signiticant positio11 \ 1iburnum l1olds for the northern landscape archi­
tect and nurseryn1an. 

The chart You have is a11 atten1pt to su111n1arize tl1e orn,1111entdl 
ch<11·acter1stics of the cultiv,1tcd V1bu111111ns. No attempt has been 
111ade to l1~t all the 11e,v introcl11ctio11s since they n1ay not have been 1·e­
ledsed, require furtl1er testing, or may IJe an inferior orname11tal. Be­
cause the chart is 1·ather comprehensive only a representative sa1nple 
can be !Jriefly di~cussed 

Attention will be fi1·st d11·ected, to the species outstanding in flo,v­
er. Inflorescence co1nposed of all fertile, all sterile, 01· a co1nbi11ation 
ot fertile a11d sterile florets occur in Vib111·nu111. 

Vzbu1nurn f1ag1rtnJ·, tl1e f1·agr,1nt Viburnt1111, is tl1e i11·st ttJ tlowe1· 
i11 tl1e ~1Jr111g. TI1e ,1bur1tl,1nt l1·dg1·,111t, p,1Je p111k t11b11lar florets a1·e 
bor11e dt the e11tl of sl101·t SJJt11·s. 111 tl1e North tl1ese e,11·ly bt1d~, wl1ic.h 
a1·e t'or111eu the p1·evio11~ su1n111er, 111ay be i11jt1red by freezing. 'I'his· 
Farrer's introduction fro111 China is cultivated far too little. V. f1·agrans 
alba has somewh;-1.t larger ,vhite flo,vers; while 'Roseun1' is a darke1· pink 
selection. The d,\•art compact V. {r{1g1·ans nanum, that seldom exceeds 
two feet in height, tends to flower less freely; but it is a superior plant 
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to V. opulus nanitni, which never flowers or fruits ,ind is susceptible to 
aphid 1nj111·y. 

V. g1·andiflo1·1trn is a })!ant of 11101-e 1·ol)11st gro\\1th than V. f1ag1·l111J 
and is nea1·ly unkno,vn in cultivation in this co11ntry. 'l'h1s Hi111al,1ya11 
plant has a la1·ger flower truss, co1nposed of medi11m to dark ro~e 
florets. Unlortunately, the plant i5 less harcly than V. f111g1·a11s. The 
hybridization oi V. f1·ag1·ans and V. grand if lu1·ur12 !1as p1·oduced V. x 
bodnantense which is of inte1·1nediate tlower habit between the p,11·ent~. 
In areas wl1ere V. x bodnl1nte11.,e ,viii thrive it is one oi the linest io1· 
flo,ver. Tl1e two c11ltivars 'Da,vn' and 'Deben' ,11·e both excellent. 

The plant which probably 1·ates 11e:11· tl1e top of any list 1s V. ca1 l11Jt, 
the Fragrant 01· Koreanspice Viburn11m. The buds open 11·0111 pale 
pink to ,\1hite flower clusters at the san1e tin1e the velvety, {),tle g1·ee11 
leaves are unfolding. V lJ1tchiiter1se is very similar in flowe1· to V. cf11-
lesi, but 1nore spreading in habit of g1·owth. Several selectio11s o( tl1is 
species are ,vorthy of extensive cultivation. The hybrid V. x 7udd1 1s 
intermediate between its parents V. ca1·les1 and V. b1tcl1zitense, ancl a 
noteworthy addition to any g·arden. V. ca1·[esi was crossed ,vitl1 V. ittile 
to produce the sen1i-evergreen V. x bit1·l<wood1, 'Pa1·k l<'ar,11 Hybrid' ancl 
V. chenaulti. None of these are as heavily scented as V. ca1·lesi. The 
foliage of V. cl1enaulti is sl1g·htly smaller and so1ne,vhat 1nore co111pact 
tl1an V. x bu1 l<,vood1, b11t in gene1·al tl1e plants have much in common. 
In northern a1·eas these cult1v,1rs ,vill be deciduous, but iurthe1· so11th 
they will ren1ain everg·reen u11til 1nidwinter. V. x 'Carlotta' and V. x 
'Anne Russell' are seedlings of V. x lJu1·l<,i1oodi ,vhich probably are not 
significantly different fro1n the parents. V. x carlcephalitni is a rela­
tively recent int1·od11ction fro1n England,) but the plant is now 1nore than 
,t quarter cent11ry old. V. x ca1·lceph1Llitm 1s a robust gro,v111g plant 
,v1th a larger and coa1·~e1· i11ilorescence than V. carles1. The att1·active 
white flowers ol the eve1·green V. utile, the Service V1bu1·nu111, a1·e not 
well known. V. itlzle is ha1-dy as far no1·th as Philadelphia and deserves 
cultivation in 111any 11101·e n11rseries. 

The greatest nun1ber of species have the 1ntlo1·escences co111posecl 
ot i11numerable sn1all ,vhite to crea1n-,vhite fertile florets. "rhese pro­
vide a display for only a few days. However, in such species ,ts V. dzla­
tatum, V. prunifoliitm, V. 1·ufidulum and V. sieboldi the mass of ai1·y 
white flower clusters ca11 be a ieat11re ot the landscape. 

The snowballs are p1-obably the most widely known group since 
the European Snowball, V. opulits 1·useuni, and lilac were plants co1n­
monly transported by our ancestors across the frontiers as they 111oved 
"\,Vest. The grotesque pattern created by aphid injury on the branches 
is a fairly reliable identification characteristic. V. opulus 1·oseurn is the 
hardiest of the sno,\'balls. V. mac1·ocephalitm, the Chinese Snowball, 
is the least l1ardy ancl cannot be grown s11ccesstully north of Balti1no1·e 
11nless trai11ed to a wall 01· pla11tell i11 a protectecl patio corner. The 
.Japanese S11owball, V. pl1c11l1t1n, rs g·ene1·a]ly k11<)w11 i11 the co111111erci,1l 
trade as V. lornentusitni .,te1·zle. V. tonientosuni is not a valid na111e 
and the plant with the ring of sterile 1narginal florets around the cl11ster 
of fertile florets should prope1"ly be identified as V. plzcatum tomen­
tositm. The Japanese Snowball is a choice or11ctn1ental, but less hardy 
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than V. opitlits. Howeve1·, ,t1)l1ids ;11·e 110 serious proble1n on the plant. 
V. pl1catum 'Ro~,tce' is ,l 11e,v pink introduction which is not yet well 
known. Since 11one oi tl1e snov-1 b,tlls trt1it they are only showy when in 
flo,,•er. 

The 111ixecl ty1)e 111tlo1·e~ce11ce co1111)osed of a cluster of fertile florets I 
st11·rot1n(led IJy ,1 111a1·g1nal ro,v o( enl,11·ged ste1·ile florets includes some 
of the 111ost 01·n,t111e11t,1l llov-1ering Vibu1·nu1ns A plant contending for 
the top pos1tio11 is V. pl1cat1t1n tornentosum, the Doubletile Viburnum, 
,vith its arcl11tectt1r,1lly tiered br,tnches of ,vl1ite to c1·ean1 flo,ve1·s in mid­
to-late j\,fdy. Tl1e J)l,111t clevelops into a specimen nine feet high and 
oftei1 wicle1·. The c.t1ltiva1·s 'L,1n,11·tl1' and 'Mariesii' diffe1· little from · 
each other bt1L a1·e 111c>re !>h(JWY tl1an the species. The cultivar 'Rowal­
Iane' 1~ a tine t·extt11·etl ~1)eci1nen that has s1nalle1· leaves, tlowe1·s freely 
,111d f1·uits abu11dantly. 'Row,tllane' is not widely cultivated in this 
country. V. pl1catu1n torncntrJsu111 'lioseum' is a plant of variable per­
fo1-mance. 11: the ~eason is cool and the soil slightly acid, a pale pink 
coloration v-•ill develop on the sterile florets. The response will vary· 
from year to year dependi11g 011 the climatic conditions. 

The inflorescence of V. opulus, V. t1·zlobu,m, and V. sa1 gentz are 
the same type as those ol V plzcriturn tomentositm. Although tl1esc 
species and their ct1ltivars ,ire 111ore spectacular in fruit, the flower dis­
!Jlay increases the effective 11sel·t1lness of the species. V. lantanozdes, 
the Hobble Bus/1, ancl V. fizrcaturn its Japanese counterpart, will en­
lighten any 1voodJ,111d trail w1 th their cream-white floral display. 

It is the fruiting characteristics fo1· which many species are cherish­
ecl. The blue ancl blt1e-bl,1ck fruits are the leat spectacula1· but those 
I Ike Tl. C(1ss1nu1dcJ ,tnd T1 p1 itn1 fol 11t111, often display re1na1 kable con­
ti·,1st as tl1e cluste1-s ol green fruit pass thro11gh the mt1ltiple colo1· 
cha11ges. N ea1·Jy ,111 the n,tt1ve SJ)ec1es of this count1·y have black to 
blue-black fruit that p1·ovide a sot1rce of food for wildlife in winter. 
The e,,ergree11 C11111ese V. d£1v1di a11cl the Europea11 V. !1n2ts d1spJay 
s0111e of Ll1e 111ost vivi(! 111et,1ll1c bltie f1-t1its Ho,veve1-, these 111ust be 
v1ewecl clo~e-u1> as bl11c 1s 110L a stro11g co11t1·ast colo1· with green. 

,,Vitl1 few yellow-fruite(l sl11·t1b~ tl1e fot11· yellow fruited Vibt1r11t1111s 
ca11 be l1ighly 1·eco111111enclecl. Tl1e fruit passes fro111 a pale yellow to ,1 
1·icl1 orange-to-brown \\1itl1 freezi11g ,veather as it n1atures on V. opulits 
xanthoca1·pitm, V. sl11·ge11 t1 f lavun1, ,111d V. set1ge1·um aiz1·antzacum. The 
light ,,eJlo1\' fruit of 11. d1lr1t£1/ur1i xanthoca1·pum is not seriously da1nag­
ed by freezing and w1 II 1·e1na1n on the plant until early winte1·. 

A Jew ~pecies present ,1 SJ)ecL,tct1lar tr11it display fo1· a few weeks i11 
late summer or early fall when the fruit changes from green to orange 
or re(l ancl linally Lo lJl,1ck. One ol tl1e 111ost striking is V. plzcatum 
t(J111entos11111 wl1icl1 disJJlays it~ ab1111c!ant s111all 1·ed frt1it above the hori-
1<>11t,tl b1·a11cl1es U11(01·tu11,1tcly, ,1s the fruit 111att1res on this species, as 
,veil a~ tl1dL of V. J1eb(Jld1, 1L is 1·apicll)' devo111·ed by birds. The frt1it 
ot V. Jtebuldi p1-ov1des ;t st1·1k111g co11trast in 111id-su1n111e1· between tl1e 
bright red trt1iL on re(l J)edicels and the deep rugose leaves. Even after 
this fruit has completed its colo1· cha11ge to black and has been eaten by 
birds, tl1e promine11t red pedicels re1nain to enhance this fine specimen 
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})la11t. V. !{1ntr1n{1 J)1·0l),1bly affc)1·cls tl1e be;t display fo1· tl1e sl101·te,t J)e-
1·iocl of tin1e i11 1111cl-i\t1gt1st ,vl1e11 the lrt11t clt1ste1·s contain tl1e b1·illi,111t 
01·;1nge lrt1it 111 v;11·1ot1s stages of 111,1tt11·it)'. Depend111g· 011 cl1111,1t1c C(>11-
d1tio11s tl1e clt11·;1t1011 ol tl11s clisJJlay 111ay be a fe,v d,1ys to ,t le,v ,,,eeks 
The l,1rge trttit clt1ste1·s of V. 1/11,t1{lc,pl1),fl1t111 a1·e 11ot as brill1,111tly col-
01·ecl bt1t aclcl i11te1·est to tl11s e,•e1·g1-ee11 JJlant in l,1te st1111111e1· 

01 ,111 tl1e f1·t11ting v1bt11·11t11ns tl1<:' 111ost l11ghly ])1-iLed ,11·e tl1e J)e1-
si~te11t red frt11t ty}Je~. \•\Titl1 the exceJJtion ot V. cJp1tl11.s 11·0111 Et11·01Je, 
V. editle, ,111cl V t11lol,11.111, 11·0111 Nortl1 .-\111erica, tl1ese ,11·e ;111 c)l 1-\~1,1tic 
01·igin. T1 . d1/{1tr1t11r11, ,vl1icl1 i~ ,,,ell k110,vn, 01· sl1ot1lcl l s,1y too ,,,ell 
k11ov.•11 to yot1, 1s ,1ls<) 111,11-ketecl by 111any nt1rseries t1nde1· the n,1111e V. 
w11gl1t1. Tl1i; c.01111J,1ct, bt1;hy ~l1rt1IJ i~ adaptalJ!e to 111a11y l,111cl;c,11)c 
tise~. 1·he llov.•e1· cl1~JJl,1y, the lor111 ol growtl1, the 1·t1sset-recl ,1t1tt111111 
foliage, ,111cl, l,t;t bt1t not least, tl1e ,1bt1ndant red frt11t, pl,1c.e tl1is JJl,111t 
near the top ol the l1~t ol select SJJec1es. V. u>11gl1t1, ,1 111i~110111e1· to 1no,t 
n11rse1·y111en, 1s an eq11,1lly v,1l11able 1)l,111t with a ~t1perio1· l1·111t cl1s1JI,1y 
V w11gf1t1 11,1, o,,,1te gl,1bro11s Ie,1ves, shoots and ,t tcr111111,1I IJucl cn­
closecl by 1·ecl b11cl scales. Tl1is plant is distinct lro,n T,'. dzlrtt{1l11,111 
whicl1 l1as ~oJt IJt1bescent le;-1ves, clensely villo11s branches ,ind gr,1y-brown 
nubescent bt1cl ;c;1les Tl1e lru1t of V. 1u11glttt is larger, glos;y ;c,trlet 
early in tl1e ;e,1;on ,tnd !Jersists on tl1e plant wlany n11rseries oiler ,1 
n1ore pubc;ce11t for111 oL V. dzlr1 tr, t1t11i as V. w11gl1t1. The n11rse1·y111a11 
1s not wholly respon;ible 101· tl11s 111isre1Jresentatio11 ,ts tl1e 111,1jo1·ity cJI 
fapanese seed lir1ns st1pply V. dtlat{1t11rn seed rathe1- than V. ,,,1·1ght1. 
,,v1tl1 select JJ!a11ts ol each ol these species available, they sl1ot1lcl be 
asext1ally JJ1-opagatecl. Fro111 seedl111g J)op11latio11s ol eitl1e1· ol tl1cse 
,,,ill 1·est1lt 111any 1nfe1·io1· seecllings ' 

V. lobcJpl1yll11111 ,111cl V. bel11l1f<Jl111111 co1111J1·1~e a11 eve11 lll(>J·c c.011-
l11secl lot. Tl1ese Cl11nese 1·ccl-t1·111tecl specie; a1·e 11ot e,1;ily ;eJJ,11·,1tecl. 
Tl1e le,1ves of V. lobopl1yll11.111 ,11·e 1Jt·oadly o,•,tte, ,1b1·t1ptl)' 11,11·1·0,1•ccl ,tt 
ajJex, rot111clecl ,tt lJ,1;e ancl ,v1tl1 sh,1110,,, teeth. Tl10,e of V. betitl1f<Jl111111 
,11·e ov,1te to clia111011cl-sl1,11)ecl, b1·0,1dly ,,,eclge-sl1apecl at lJ,tse, tl1e te1·1111-
11al /Ja1·t 11101-e g1·,1clt1,1lly t,1JJe1·ccl and coarsely toothecl. P1·obably tl1e 
best distinguishing characteristic is tl1e stone which in V. bet1tlifolz'ltr1i is 
s1naller a11cl nearly ci1·ct1la1· 111 ot1tli11e, 1n V. lobr;pl1yllit11i ov,1te, t,1pe1·­
i11g to ,t JJOi11t at 011e encl ,111cl 11101·e cleeply grooved Yo1111g jJl,111ts ol 
V. bet1t/1fo/11t111 a1·e 5J),11·se to J1·u1t IJLlt olde1· speci111ens a1·e 111as,e~ ()! 

pendt1!ot1~ sca1·let 1·ecl t1·t1it. V hupe1il1en::,e is someti1nes co11ft1secl with 
V. beti1,lzfol11tni ,111d V. lobopl1)1ll1tm but can be di,ting111sl1ecl by tl1e 
dense stellate pubesce11ce 011 botl1 leaf surfaces. This shrtt,b is shy to 
irt1it eve1·)' ye,11·, bt1t ,1 Line ~1Jeci111e11 i; outstancling. 

1-\11otl1er t,1xo110111ical co111JJ!ex exist; betwee11 V. ::,et1.11,e1 tt111 ;incl 11. 
pl1lebot1·zll111r11. V. ::,et1ge11111i, 01· V. t/1ezfe1·i1r11, the te,1 vibt1r11t1111, is ;111 
c1-ect ;hrt1b ,vl11cl1 oJ te11 l1<1s tl1e b1·a11cl1e; arched 1111cler tl1e ,ve1gl1t ol 
the J1·11it clt1ste1·s. U1Jo11 ex1)0s111·e t<J l1·eezi11g the fr11it beco111e~ t1·,111~­
lucent. V. set1ge1 tt11i is lli~ti11g111sl1ecl fro111 tl1e lowe1· g1·ow111g V. pl1lebcJ­
t11c/1it11i by its larger ancl longe1--st,1lked, tl1icker dentict1lateser1·ate leaves 
by tl1e longe1· st,1111e11s, and by the 011termost scales of tl1e winter b11d, 
being 11101·e tha11 h,tlf ,1s long as the v.rhole b11d. It is ,t 1n11cl1 11101·e 
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vigorous shrub ,ind l,1rger i11 every J)a1·t. Tl1is pl,1nt will fruit f:reely 
1f give11 st1nligl1t a11d good d1·,1inage. 

A few otl1er recl-frt1itecl Asiatic SJ)ec,es ,vo1·tl1y of exte11sive c11ltiv,1-
tio11 a1·e V. 1c/1a11gense, V. f<Jel1dii111. V. ,vil,oni, ancl f/. 7<1ponic1l11i. Tl1e 
cream-colorecl florets 111 la1·ge cy111es, br1ll1ant red fruit a11d waxy eve1·­
g1·een loliage ot· V. ;aponzcil1n. are co111l)incd in one of the !)est plants 
101· are,1s so11th ol 'l'\'asl1ingto11. 

l\'I,1ny n1ore J)l,1nts of V. op1t/11s, tit<: Eit1 <Jpear1 Cranber1ybusl1, are 
g1·own tl1an of l7 . t11l<il1i1n1, 1l1e ,'\111e1·1c,1n CranberrYbt1sl1. ln w,1r1ne1· 
zo11es 1t will pe1·fo1·1n slightly better tl1an 011r native cr,1nbe1·1·ybush, but 
£01· northe1·11 areas V. t1·1lob11111 cannot l)e eqt1aled. Since it grows far 
11ortl1 into C,1nacl,1, 1t c,111 w1tl1sta11c! the se,,erest wi11ters. V. r1pul11J ,ind 
its cultiv,1rs ,11·e ,11111u,1lly c!i;figurccl l)y aph1cls, wl1crea5 V. t1·1/obu.1n is 
i1111111111e to tl1is clisto1·11011. 1\ga111. a J)l,1nt co111plex 11,1s rest1lted be­
tween tl1ese two 5J)ec1es. Fe,\.' 1111rse1·ie, are g·rowing a11cl 1n,1rketing a 
t1·11e V. t1·1/rJl111n1 ,,,J1icl1 !1,1s tl1ree clist111ct b1·oad Iol)es, s111all glands at 
tl1e petiole l),1se, a nar1·ow grooved J)etiole, brancl1es sn1ooth light gray­
l)row11, ,tncl ,111 ove1·,1ll ,v1clt" s111·e,1cl111g 11,1bit of g1·owtl1 Tl1e fr111t of 
17. op11!11s 1s bittc1·, l)tJL th,1t of f/. t1·1lnl11t111 is eclible ,111d 111,1kes f111e 
jelly. Tl1e c11lt1v;1rs of T7 . t1·1lol111r11 ,11e 11ot 1·e;-1dily ol)tain,1ble and 
woulcl be 11ot;1ble ,1cldit1on5 to a11y 11111·sery 11st. The c11ltiv,1rs 'Hans,' 
'Andrews' and 'Went,vorth' were selectecl for their fruit characteristics. 
'And1-ev\'S' !1,1s sto11L ste111s ,vhich hole! tl1e l,1rge, Iate-1·11)ening fr11it e1·ect 
'H,1ns' J1,1s 111ecli11111-size f1·11it cl11s1crs tl1,1t 1·i1)en in Septe1nbe1· 'Went­
worth' is a vigoro11s, ,p1 eadi11g b11sl1 tl1,1L !1,1s l,1rge clroOJ)i11g cl11ste1·s of 
l,11·ge f1·11it tl1at 1·11)ens 1n 111icl-_A.11g11st. The lower gi·o,v1ng 'Co1npac­
t111n' wl11ch J)rod11ces 111,1ny tl1in ste111s ,111cl fr11its ,veil c,1n be !1ighly re­
co111111enclecl. The c11lt iva1·s '1\,fa11ito' .1ncl 'Pl1illips' ,11·e 1·ecent l,11·ge f1·11it 
selections. A pink flo,\'e1·i11g fo1·111 !1a5 lJeen loc,1tecl 111 J31·itisl1 Col11111-
!Jia. 

Tl1e 11101·e v1go1·011s, la1·ge f1·11ited V. op11!11s 'Notct1tt' 111ay well J)ro­
v1cle a goocl repl,1cement for V. op1ili1.1 The inter111ecli,1te V. opitlits 
compactum is f1·ee frt1it111g ancl a })la11t 111ore ada})table to 111oliern land­
sc~pe 11sage than the tall, coarse growing V. opitl11,·. 

V. sa1·genti is a tl1i1·d species ,vitl1 cleeply lobed leaves that can be 
cl1stinguished lJy the elongatecl central lobe of 111:111y leaves, especially 
on yot1ng vigo1·011s g1·oivth; the cl:11·k cork)' bark of the older branches, 
ancl the pur1)le a11thers. The Sarge11t ,,iburn111n is a pla11t of i111posing 
upright statt1re with l1ea,,y textt1red le,1ves. The f1·uit, wl11ch is less 
ab11nda11t tl1an on V. opi,111.f 01· V. ti 1lob1tn1, pe1·sists on the ()!ant 1111til 
late wi11ter. 

The V1b111n11111 a11tt11nn foliage disJJla;' "·ill va1·y f1·0111 cle,1r yello,v, 
01·,111ge, 1·ecl, to J)111·plisl1 1·ecls ;111d 111,1roon, ,vitl1 n1,111y SJ)Ccies IJeing very 
11c,11de;c1·1pl ,111cl l)lencli11g ,vitl1 tl1e 11e11t1·al tones of tl1e. s111·1·01111cl1ng 
scene. V .. fn1gent1 fln,111111 ancl f/. np11/11:, xnntl1oca1·pi1111 J)t1t l01·tl1 so,ne 
fine yellow l1t1es at the same time that V. op11l1ls, V. t1·ilobum and V. 
sr11·gen ti are clecked 011t in orange-1·eds. V r1ce11 f<Jl1ur11 J)rovicles s0111e 
of tl1e best red ioliage 1n tl1e at1t11mn woocll,1ncl. Tl1e clarke1· reels of 
T7 p111111fol111111, l7 . lentr1go, V. 111f1d11l11111, V. n·11d11111 anll V. rr1s,1nr11de.f 
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provide accent j)Oints to ,tny Jand,ape. V. d1l(tt(1l1t111, V lantano1des, 
V. plicatum., and fl .fiebo/dz a1·e note,vo1·tl1y £01· thei1· display ()[ clark 
reds to p111·1Jl1sh 1·ecls 

Among tl1is diverse genu, ;ire 111,1ny tl1at a1·e evcrg1·ee11. Ol co11r,e, 
the 111a jo1·1 ty ot the,e a1·e 1·es1 ricted to so11 tl1e1·11 ,1re;1s. V. 1·hytzdopl·1yl­
/u.m, ·the Leatherle,11' v1b11rn11m, ~rith its eleeply f1ss11red long 11arrow 
leaves, is ,1 fan1ili,1r sight i11 tl1e north. lJnless this j)lant is 1n a shelter­
ed corner the ,v1nds,vept foliage will l)econ1e severely burnt and possibly 
the plant defoliatecl el11ring tl1e winte1 The pi11k flower form, V 
1·hytidopl1yll11.m 1 osr:11111, is only pi11k in the early b11cl stages a11d OJ)en, 
to a crea1ny-wl1ite. The hybricl V. x 1·h)•t1dopl1y/lo1de.v, V 1hyt1drJpf1yl­
li11n x V. lantana, is a hardie1· large shrub that will tencl to be sen1i­
evergreen. V. x 1·/1)'/1docr11·p1irn, :1 cross between V. 1·l1ytidrJp!1yllurn x 
Tl. b11ddle1folz11111, is .se111i-eve1·gTee11 and h,ts fc,v ]Joints to reco111n1e11cl 
• 1 ts 11se. 

V. 7apon1c11rn ,111d V. 11t1le ha,1e al1·e,1dy l)een refe1·1·ed to, b11t I 
woulcl e111JJhasize tl1:1t these everg1·eens ,,re worthy of 11101·e extensive 
cultivation. In the ,v,1r1ner zones V. cz11n(1nirJ1nzfo/11tm, V. dr11,1di, V 
odo1·atiss11n1tn1, V s11spen~1111i and V. 11111,s a1e g1·0,vn. V. sitspe11.sit111 
is a med1u1n sized sl1r11lJ with glossy oval leaves supported by sle11cle1· 
w,11·ty steins ,vl1ich clevelop into an arched 11101,ncl-like SJ)ecimen. V. 
odo1·ntiss11111tn1 has panicles of fragrant white flowe1·s that are followeel 
by brillia11t reel fr11it that finally t111·ns lJ!ack. Few species express tl1e 
ext1·en1e variability o[ V. tini1s. In late a11tum11 ancl again in the ,vi11-
te1· and e;1rly spring, the ,1b11nclant flo~rer bucls ,viii open afte1· a few 
war1·11 days to a white mass of bloon1. The flower b11ds that were form­
ed the pre,,io11s season a1·e ofte11 winter inj11recl and the flower, t111 nee! 
!)rown l)y £1·osts The dark g-reen foliage will be severely injurecl i11 
areas no1·th o[ vVashington. Tl1e lo,v growing V. dav1di ,vith its clecp­
ly veinecl, hanelso1ne evergreen leaves, rates a top spot on any list of 
select species The ,vhite flo~re1·s ,ire sttJJerseeled by brilliant 1netall1c 
bl11e fruits tl1,1t persist for month~. Herc is a plant useful for 111,tny 
sit11,1tions and ideal for planters. ir. cinnamrJmtfolium has tl1e s,1n1e 
deeply three-veined leaves ;1s J7. dn,Jtd1 lJ11t is a tall gro,ving shr11lJ or 
sn1,1ll tree. 

• 

Sucl1 species ;1s V. p1 opznq 11·1tr11, T1 at 1·ocyn11e11111, T1 . ctilv1t111, fl 

hen1·yi ,111d V. cyl1nd1·ic11,m after f111 ther ev,1lt1ation will uncloubtedly 
extend the. list ol reco1111nended e,,ergreen species Furtl1e1· selection 
and l1yb1·1diz,1tion among st1ch a cl1versified genus is certain to yield 
even more select culti,,ars. In the 1neanti1ne, 1no1·e of tl1e select f'or111s 
now avail,1ble sl1011icl be asex11;1Jly JJ1·opag-ated. 

l fif, 



~ 

C') _, 

• 

• TABLE l,,_'l'HE CULTIVATED VIBURNUMS 

Viburnum 

acer1folium 

X 'Ann Rt1ssell' 

atrocyaneu1n (E) 

betul1fol11tm 

bitchiuense 

• 

X bod11antense 

buddleifolium . 

burejaeticum 

X burkwoodi 

Habitat 
• 

NE US 

Hybrid 

China, 
India 

C&W 

Japan 

Hybrid 

C China 

Height 

3'-6' 

5' 

IO' 

12' 

10' 

10' 

8' 

Manch11r1a, I 'i' 
China 

Hybrid 6' -8' 

E - Following species 1nd1cates evergreen 
* - Outstanding for character1st1c. 

Flw 
Date 

earl) 
Ju11e 

"early 
May 

late 
l\Iay 

late 
l\•f a y 

*early 
1'·1 ay 

*Ma1ch-
1\p11! 

1111d­
i\I a y 

i\lay 

*eat l)'-
1111d­
i\1ay 

Color 
Fruit 

black 

Ii lack 

blt1e­
black 

"bright 
red 

IJlack 

black 

1ed to 
black 

lil111sh­
lilack 

Fruit 
Season 

S,F 

s 

I' 

F\V , 

s 

s 

SF 
' 

l' 

black S 

(Continued on next page) 

Fruit Season - S = summer, F = fall, W = winter. 

Zone 

4 

6> 

8 

6 

6 

5b 

G 

5 

5b 

Special Comments 

Useft1! in dry, acid woodla11ds; •red autttmn foliage. 

C,·oss of V ca1·lest x V. bu1·kwood1; heavy textured 
glossy green foliage; pink buds open to sweetly-
scented ,vh1te flowers. 

"F111ely branched e,,ergreen shrub; red-bronze in 
• ,v111 ter . 

Yot1ng pla11ts fruit sparsely, wide archi11g plant 
with abt1ndant frt1it. 

Open, thinly branched; pink form excellent 
ornamental; flowers fragrant; foliage maroon to 
red 1n at1t11m11. 

Cross of V. fragrans X V, grandtflorum; flowe1·s 
rose in bt1d open white, 'Dawn' and 'Debe11' select 
c11ltivar~; flower buds may be winter-i11Jttred. 

Leaves ttp to 8'' long, pale green, soft, velvety-tex­
tttred; semi-evergreen. 

, T,vigs glabro11s and nearly white the second season. 

Cross of V utile X V. carlesi; "glossy, sem1-persis­
te11t foliage; 'Park Farm Hybrid' forrn attains 
breadth rather than height; flowers pi11kish to 
,vhite, fragrant 

Zone - Suffix b used with hardiness zone number 1nd1cates that the plant 1s hardy only 1n the \Varmer parts of a zone According to Plant Hardiness 
Zone Map, U. S Dept. of Agr, Misc Publication #814. 



V1bur11t1m 

ca/1111111 (E) 

X ca, lc1tphalu111 

ca1 les1 

X 'Ca1·lotta' 

cass11101des 

---en 

' • 
X cl1e11a11/t1 

c11111a11101111 f ol1u 111 
(E) 

cord1fol111m 

coryl1foli11111 

I 

cot l 111 f 0/11, 171 

cyli11d11c111n (E) 

• 

Habitat Height 

\V Ch111a 4' 

I-lyb11d 6' 

Ko1ca ;,, 

ll)'br1cl 5' 

E US 6' 

" 

Hybrid 6' 

Cl11na 18' 

Ch111a, I 0' 
l--l1111alaya 

J 11d1.i, 
(,h1na 

H11nalaya 

India, 
Ch111a 

10' 

12' 

I 5' 

• 

Flw 
Date 

early 
i\•I a y 

"I 1\p11I, 
C,l I I y 
i\I.iy 

"I 1\p11l, 
C i\·[ ay 

•1 1\pr1l, 
e l'\'lay 

ca1 ly 
J 11ne 

"I t\J)lll, 
c i\lay 

wlay 

"AJ)l'll 

I I\I ay 

llll(l-
1\IJ) 

ea1 ly 
j lllle 

' 

Table 1 (Conti11ue,l) 

Color 
Fruit 

lll11e­
l)lack 

Ll lack 

!)lack 

!)lack 

*1 e(l to 
l)l11e­
l)lack 

Illa ck 

l1l11e­
l1lack 

1 eel to 
Ii lack 

sca1 let 

red to 
Ii lack 

Ii lack 

Fruit 
Season 

F 

s 

s 

s 

F 

s 

, .. 

I' 

I', \·V 

I' 

F 

(Co11t1nt1ed on next page) 

Zone 

ii) 

51) 

5b 

5b 

4 

-:J 

iii 

6' 

ti 

5b 

7b 

Special Comments 

"l'111e text11re(l, compact g1owth 

La1ge cl11ste1s of clove-sce11ted, ·,vh1te flower~; tends 
to be ~0111e,vl1at coarse 111 hal)1t of growtl1; good 
a11t11m11 col<Jl 

P111k b11ds ope11 to f1ag1a11t ,vh1te, waxy !)looms, 
pla11t 111 se1n1-shady pos1t1on; "1edd1sh-p11rple 
a11tum11 foliage, 'Compacta' a dwarf £01-in 

Seedl111g of V. llu1kwoocli wl11ch is little d1ffere11t 
f10111 fl. cf11 le11. 

P1cfe1s ac1cl, 11101st soil; sy1nmet1·1cal plant w1tl1 
glossy gree11 foliage; 1n11lt1colored f1·111t cl11ste1s 
spectac11la1 111 1\11g, a11(! Sept, var 11a1111111 a dis­
torted, compact plant w1tl1 crinkled leave~ 

;\Io1·e con1pact form tha11 V burkwood1; a11tun111 
foliage red(l1,h-l)ro11ze, pale pink to white, f1agra11t 
flowe1·s 

"Large clon1e-sl1aped eve1g1ee11 ,v1th deeply vei11ed 
leaves 

S11owball type 111florescence, plant not k110,vn i11 
c11lt1vat1on, b11t \\'Orthy of 1ntroductio11 

I11ferior to 11 ,l1/atat11111 in fr111t 

Leggy, coarse plant; less hardy than 11 larrla11a; 
foliage 1·edcl1sh-b1·onze i11 autum11 

Le,1f d11ll gree11 and covered ,v1th thin layer of 
,,•ax ,vhich cracks or sho\\'S gray ,vhe11 leaf 1s bent 

• 
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Viburnum 

dasyantl1u111 

dav1cl1 (E) 

c/e11tat11111 

dtlatat 11111 , 

;:; dz/a/11/ II Ill 
.::, xa11t/1ocarp11m 

ell1pt1ci1111 

ed11/e 

erOSlllll 

e111 be1ce11s 

f1,ete11s 

I 

Habitat 

China 

"\V China 

NE US 

Chi 11a, 
Japan 

Ho1 t 
fotm 

N\-\1 US 

NUS 

Japan, 
Ch111a 

H1n1ala)'a, 
\'\1 Ch111a 

H1111alaya 

Height 

8' 

2'-3' 

I.' -~ 

I 0' 

1 o· 

8' 

:--, , 

()' 

I r,, 

5' 

Flw 
Date 

m1d­
Ju11e 

J1111e 

Ill l(I­

J 1111e 

*I ivla), 
C j lllle 

*I ;\I,1,• , 

e J1111e 

I i\la,·, 
c J 11ne 

i\la)'· 
J ll ly 

1111,l­
i\ld)' 

ca1I)' 
j Ill le 

early 
,,1 111 te1· 

& spring 

·1"able I (Cont111uell) 

• 

Color 
Fruit 

.. 1 eel 

*111etall1c 
l1l11e 

l1l11e­
l1lack 

*rcll 

*vello,v 
' 

l1l,1ck 

•1cd 

1 cc 1 

1 eel to 
l1fack 

1 eel to 
l1lack 

• 

Frt11t 
8Cd600 

F 

I' \-V 

SI' 

l',"\V 

F \V 
' 

I' 

l'.\V 

J:' -. 

s 

s 

(Continued on next page) 

Zone 

6b 

711 

3 

511 

5h 

6 

,, -

6 

G 

7 

Special Comments 

Glab1·011s b1a11chlets beco111e p11rpl1sh b1own second 
yea1; choice ft 111ti11g species, 11ot widely c11lt1vated 

*Ha11dsome, low spread111g, cotnpact shr11b with 
ll,11k. leatl1e1y, cve1g1ee11 foliage; ccrta111 pla11ts 
te11d to ha,•e ,exes sepa1 ate. a cl101ce pl.int for 
pla11te1·s · 

l\f 11l tiple ,te111 pla11t, shade tolera11t, moist areas; 
•1cd to p11r11lish-1·ed a11t111n11 foliage, var p11besce,1s 
s1m1lar tn habit of g1owth 

Co111pact sh111b, 011e of th eliest for pcrs1,te11t fr111t; 
'Improved' a11d 'wlora111e' selected c11lt1vars 

Yello,,• fr111t fortn ,viii 1101 come tr11e ftom seed 

Sle11der sh111l1 of mo1111ta111011s regions; ra1 ely 
c11lti,•atell 

•• 

Ra1ely c11lt1vated; s11cceeds liest in half shady, 
11101~1. cool s1t11at1011 

Sle11de1, 1n11ch-forked branches; flowe1 and fruit 
cl11,1ers l011g stalked, pla11t somewhat st, aggl) 111 
appeara11cc 

F1·agra11t, pale pink flo,vets 111 
pla11t 111 c11l11,•at1on 1s a poo1 
s11ffers winter 1nj11ry 

d1·oop111g pa11icles; 
fo1 m which ofte11 

, 

Leaves p1111ge11t ollor whe11 cr11shed or while de­
caying; 011c of ea1·I1est species to flo,,·er; pla11t i11 
p1·otectcd locatio11 



Viburnum 

foet1du111 

fragra11, 

fragr11ns alba 

fragrans 111111111n 

-'25 furcat1t111 

, 

gra1zd1flor11n1 

!1arryarz11111 (E) 

l1enryi (E) 

X h1ll1er1 '\-Vinton' 

Habitat 

H1n1alaya, 
Ch111a 

N China 

N China 

Hort. 
forn1 

Japan 

H1n1alaya 

,-v. China 

C. China 

I'lybrid 

Height 

8' 

9' 

9' 

9, 
~ 

10' 

10' 

(j' 

9, 
• 

6' 

Flw 
Date 

Jt111e 

*late 
l\l,1rch, 
ea1 Iy 
1\pr1I 

~ I l\1arch, 
e April 

• I l\1arch, 
e April 

*early 
i\lay 

"ea1 ly 
i\Ia1·ch, 
April 

1111(1-
i\I ay 

earl}' 
i\-1 a y 

jtlllC 

-

Table I (Cont1nuecl) 

Color Fruit 
Fruit Season 

*bright F 
• 

red 

1ed to s 
black 

c1eam to S 
!Jlack 

1ed to 
black 

scarlet 
to black 

1 eel to 
lJlack 

lilacJ... 

"coral 
re<! to 
black 

s 

s 

s 

F 

s 

red S 
changing 
to black 

Zone 

8 

5b 

5b 

5b 

6 

6 

8 

7 

7 

(continued on next page) 

Soec1al Comments 

Se1ni-eve1green; excelle11t fruiting pla11t; leaves 
prodt1ce a11 unpleasant odor when crushed or re-
moved from plant. 

Blush-pink, sweetly sce11ted flowers appear at end 
of short spurs after the first few warm days of 
spring; flowers often killed by winter freezing; 
plant in sheltered, su11ny spot; 'Roseum', and 
'Bowles' selected clones ' 

Free flower111g form with slightly larger individual 
lJlooms; more susceptible to winter 1111t1ry. 

Dwarf, compact plant which does 11ot flo,ver as 
freely as the species 

Similar to 11. lantanozdes, more upright; requires 
humid, shaded situation; *brilliant scarlet to red­
dish-purple autt1mn foliage. 

Rose-colored flowers will not e11dure as mt1ch frost 
as f1 . f1ag1a11s; yot1ng pla11ts tend to be leggy and 
sparse floweri11g. 

Very d1st111ct small leaves which may be in a w.horl 
or opposite, •compact- evergreen with a pnvet-like 
appearance 

Shi·t1b or small tree spectacular with fruit in late 
summer, may become defoliated in severe cold 
weather 

Natural cross of T1. henryi X V. erubescens; wide 
spread111g shrub with dark green, _glossy foliage 



-,1 -

Viburnum 

J1upehe11se 

1change11se 

X jack1 

japo111c11m 
(macropl1yll111n) 
(E) 

X Jtl(ldz 

ka11s11e11se 

Ian /(111 aides 
(aln1fol111n1) 

lc111 tan a 
, 

/(111 la11a r11go 111111 

lantana variegat111n 

Habitat 

C China 

C &\V. 
China 

I-Iybr1d 

Japan 

Hybrid 

\\7 China 

NE US. 

\V i\s1a & 
E11rope 

E11rope 

Hort 
form 

Height 

6'-8' 

6' 

12' 

6' 

I l"j, 

4'-8' 

12' 

15' 

15' 

I CY 

Flw 
Date 

late 
J\Iay 

1nid­
J\fay 

1n1d­
i\1a)' 

late 
J\Iay 

•ea, 1) 
, i\1,,y 

i\l.iy 

*late 
r\pr1! 

, 1111d­
i\-l a y 

n11d­
J\1ay 

m1d­
i\1ay 

Table I ( continued) 

Fru1t 
Color 

*rel! 

•1 eel 

black 

~red 

lllack · 

1ed 

red to 
lllack 

*ora11ge-
1 ed to 
IJlack 

*01ange-
1ed to 
lllack 

orange­
red to 
/Jlack 

Fruit 
Season 

F 

F 

F 

F 

s 

l' 

s 

s 

s 

s 

Cont1n11ed 011 11ext page 

Zone 

6 

7 

4 

7 

6 

6 

,1 

4 

4 

4 

Special Comments 

Prese11ce of stipt1led leaf stalks a11d orbicular ovate 
leaves d1sti11guish it fro111 V. d1latatun1. Dense 
pubescence of leaves distinguishes it from V. bet11-
l1foli11m. 

Sle11der-b1 a11ched shrub; leaves pubescent beneath; 
o,•ary and i11floresce11ce densely v1llous 

Cross of V lentago X V. pru111fol1u1n; i11ter1nedi­
ate betwee11 parents. 

"Sturdy shrub with glabrous young shoots and 
Ieathe1-y ovate leaves; a fine plant for woodland 
co11d1 t1ons 

Cross of Tl ca,·lesi X V. bitchzuense; flowers fra­
gra11t pinkish-white; more spreading tl1an 11 b1tch-
1uense 

A species of the Opulus gro11p that lacks showy 
sterile flowers, leaves deeply lobed, flo\\'et s pt1r­
pl1sh-wh1te. 

\Vil! only thrive in moist, acid ,voodland, •leaves 
a dull brick-red i11 a11t11mn 

Slr1k1ng contrast 111 late s11mmer betwee11 strong 
foliage and half-ripe fruit; tolerates dry s1tuat1ons; 
de11,e ro1111ded £01 tn, dark, heavy foliage; red a11-
t11mn colorat1011. 

"Leaves larger, darker 
tha11 the species 

g1een and more wrinkled 
-

Leaves variegated yellow, unless pla11ted in partial 
shade will bur11 in s11mmer. 



--r ·~ 

v·1ournum 

/e11tago 

lo bo pliy ll 11111 

111acroce plza /11111 

(111ac1 c;cep/111/ 11111 

stertle) 

-
111acrocepi1al11111 
keteleer1 

1110//e 

111011 go/ 1Cll Ill 

1111d11111 

0l1ov11l ,, 111 

-
odora/1;,111111111 (E) 

op11l11; 

op11/11s co111pact111n 

Habitat 

t u ~ 

C &\V 
China 

C.arde11 
fo1 tn 
from 
Cl1111a 

Ch111a 

(. & s 
us 
~1 ber 1a 
& China 

E l1 S 

.t. u s 

I 11d1a to 
Japa11 

J,11rope, 
N Africa, 
N .'\s1a 

1-Iort. 
forn1 

He,ght 

30' 

l :,, 

I 2' 

12' 

12' 

(j' 

• 

I 0' 

I (Y-30' 

I 0' -25' 

12' 

4' 

Fl"· 
Date 

1111d­
i\I<1, 

late 
!\lay 

"early-
' 111111-i\la)' 

4 early-
1111cl-i\lay 

Id LC 
i\lay 

1n1d­
:'lla,• 

' 

eail)'· 
1111d­
J ll I le 

late 
1\p1 I J 

"late 
i\la) 

late 
!\'lay 

late 
l\la, , 

1·alJle I (cont1n11cd) 

' 

Frtut 
Color 

*lll11e 

½1ecl 

- -

Ii lack 

lll11e­
lllack 

!)lack 

Ill Lle­
fJJack 

Ii lack 

Fruit 
Season 

I' \V • 

F,\V 

.. 

F 

I' 

F 

F \\' 

F 

"1 ed S 
cha11g111g 
Lo lilac!,,, 

~1ed l'.\V 

"red F. \\I 

Zone 

3 

()!) 

7 

7 

(j 

-: ' 

6 

8 

8 

3b 

31) 

(conti1111ed 011 next page) 

Special Comments 

1\1 uch bt a11ched, ro11nd toppecl, large shr11 IJ or 
s1nall tree, "a11t111n11 colo1 1·ed to p11rpl1,h 1ed 

-
Leaves broadly obovate abrt1ptly narrowed at apex; 
101111ded at base; m11ch con£11secl ,v1th 11• bet11/1fo­
/1111n and 11 hupel1e11se 

La1·gest of the snowball~ with 1nfloresce11ces as 
1n11ch as 8'' cl1ameter; 111 colder areas ca11 be tra111-
ed to a protected wall, sem1-evergree11 111 south 

Only the 111a1g1nal flowe1s are sterile showy type; 
somewhat hard1e1 tha11 the wl1olly sterile pla11t 

I11terest1ng IJark peel111g 1eveal111g shi11y t111cle1· sur­
face, dense, b11shy shn1b for nat11ral1,t1c pla11ti11gs 

Species 111 c11lt1val1011 ra1·ely properly 1de11t1f1ed; 
plant chiefly of botanical 111te1esl 

"L11stro11s large leaves ass11n1i11g br1ll1a11t red fall 
color, gro,v, llest 111 moist areas 

Dense, Io,v shr11b with s111all obla11ceolate leaves 
that t11rn. b1·1ght-red -111 autumn - - -

"La1·ge sh111b or s111all tree with hand~ome ever­
green foliage; small white flo,vers 1n pv1amidal 
cl11~ters 4''-8'' long 

Pe1·s1ste11t, decorative, scarlet fr111t, tolera11t of dry 
s1t11at1ons, foliage and branches 11early always dis­
torted by aphid 1111111·y 

Compact fo1111 that fr111ts f1·eely, orange-1ed a11t11m11 
foliage 



V1h11r1111m 

()j)lll11S 1101111111 

op11/115 'Notct1tts 

OjJll[tl.\ 1ose11111 

(op11l11; sle11/e) 

<JP 11I115 ,,,111ega I 11111 

o/;11/11s x,,11t/10-

cr11J;11111 

' 
::::-; ot 1e1zlale 
(.>O 

j;/1 I e /10 I r1c/111111 

f1l1r11t11111 

( I Olll<J1!l0511111 

1te, tie) 

Habitat 

Hort 
form 

1-101·1 
£01 n1 

l·l01 t 
fol Ill 

Hoit 
for111 

Ho1·t 
fol Ill 

Height 

2' 

12' 

12' 

12' 

12' 

,,, 1\s1a I()' 

\\1 Ca11cas11s 

Japa11 

Ga1 de11 
f(>l 111 

8' 

9' 

Flw 
Date 

late 
i\·1 a) 

"1111el­
i\la)' 

*late 
i\la)' 

*late 
i\la) 

late 
i\la)' 

c:1rl )' 
i\ld) 

*late 
i\(;1) 

·1·atilc I 

Fruit 
Color 

* I LI I 

•• 

1 eel 

~ ,•cl lo,,· 

"I e<I 

~, eel 

. . 

(Lont11111ccl) 

Fruit 
Season 

.. ' 

I' '\' ' 

. . 

]'·''' 

, . ',, 
' 

I' 

l' 

• • 

Zone 

31) 

31> 

31> 

31) 

31) 

6 

7 

!ib 

Spcc1<1l Comments 

•Dwarf form adaptable fo1 hedges; scldo111 flo1ve1s 

Larger fr111t ;clcct1011 1vh1ch may l>e slightly more 
• v1goro11~ 

E111opea11 s1101vball; glol>osc clt1stcrs of ste1ile 
flo1ve1s, s11bject to serious apl11d 1n1111-y 

Yello,v va1iegated foliage li111·11; 1n tl1c heat of 
s11mme1 

Golelen yello,v fr111t 
d11r1ng w111ter, clea1 
rot1nd-headecl sht 11IJ 

l>cco1ncs t1 a11sl t1ce11t yellow 
ycllo,v fall color, compact, 

La1gc. or11ame11tal £11111, type pla11t 1101 k1101v11 i11 
Cllltt1•attOll 

Smooth, yello1v1;l1-gray _bra11chcs, small lea,•cs 1v1th 
short petiole, f1·111t cl11stc1s noddi11g 

Japa11cse snowlJall, gracef11l shaped sl1r11b, tendct 
d11r111g severe w111ters, •1cd to p11rpl1sh-1ed a11t11111n 
foliage, 'Rosace· rece11t pi11k c11lt1var select1011 

·-----------------------------------------------------------------
fJ/1r:11/11111 

,g, 1111 <l t f lor11111 

J;l1c11l11111 

/ <J 111e11 f <J \ ll llt 

I /0111e11 to, 11111) 

j;/1rat11111 

to111e11 IO~ll Ill 

'i\,fa11es11' 

Hort 
fot Ill 

Japan, 
China 

Ho1 t 
for111 

• 

9, 

9' 

!)' 

~1.11e 
i\la,· 

*late 
~-r ~• ~, 

"l,ttc ,\l.iy. 
cat ly J1111c 

•• 

•, eel to 
IJl:1ck 

*1·cd to 
lJlack 

• • 

s 

s 

C<111t1Y111eel 011 11cxt page 

-') 

-;} 

5 

-

Ha rely, more v1go1e111s tha11 T1 pl1cat11111, p11rc 
white flowers cl11,tc1s 

'fw111 rows of 1nflo1cscc11ces witl1 marg111al stcr1lc 
flowc1·,, hor1zo11tal IJranches. les~ ha1dy E111opean 
s11owball, "p11rpl1;h-1ccl a11t11m11 foliage 

Largc1 tr11sses a11d stc1 tic florets, tha11 the species; 
,•ar,ety 'La11arth' s11n1la1 



..... 

Viburnum 

plzcattlm 
tornentosuni 
'Roset1m' 

pl1cat1,11i 
tonientosu,n 
'Rowallane' 

p, op111qu1,111 (E) 

pr11111f 0/111111 

i raf1nesq111a11um 

' 
X rf1ytidoca1·p111n 

X 1·hyt1doph)•llo1des 

rhyt1dophyllu111 (E) 

r}1ytidoph,•llu 1n 
ro.1e1,m (E) 

Habitat 

Hort 
form 

Hort 
[orn1 

C &\V. 
Chi11a 

E US 

E US 

Hybrid 

Hybrid 

C.&W 
China 

Hort. 
form 

Height 

6'-8' 

8' 

6' 

15' 

3'-6' 

8' 

15' 

1 O' 

10' 

F1w 
Date 

"late 
l\la) 

"late 
]\,[ d )' 

ea1 ly 
l\-I a)' 

•1n1d­
l\la)' 

"late 
Jttlte 

late 
May 

late 
l\•[ay 

mid­
]\fay 

•1n1d­
l\•lay 

·1-alJle I (co1111n11ed) 
=== Prutt 

Color 
Prutt 

Season Zone 

*1ecl to 
black 

"red to 
IJlack 

bl tie­
black 

"IJl11e­
l)lack 

l)ltte­
!Jlack 

red to 
black 

1·ecl to 
black 

red to 
!Jlack 

reel to 
black 

s 

s 

l' 

F.vV 

F 

F 

F 

F 

}' 

-~ 

-. ~ 

8 

4 

3 

6b 

6 

6 

• 
6 

Continued 011 11ex t page 

• 

• 

Special Comments 

Under certain soil and climatic conditions the 
flo,vers are soft, pale pink; intensity of flower color 
,v1ll vary with years 

A ref111ed form with smaller leaves; flowers and 
frt11ts abt1ndantly. 

"Bushy, evergreen shrub; variety paru1fol11,ni has 
narrow leaves which present a finer textt11e. 

Large shrub 01· small tree with horizontal bra11ches; 
pendant black fruits persist often ttntil March; 
"aut11mn foliage rich, wi11e-red; select c11ltivars 
'Holden', a weeping form; and 'Gladwy11e', large 
frttit £01111 

Compact shrub, very floriferous; foliage with fine 
textt1re; grows natu1·ally 111 dry, rocky soils 

Cross of fl. rhyt1dophyllum X V. buddle1fol1um; 
leaves intermediate between parents; semi-ever­
gree11. 

Cross of rhytidophyl/1,m X V. lanta11a; semi-ever­
green, deeply-veined foliage persists well into win­
ter; hardier than V. rhytidophyllum; 'Willow 
Wood' and 'Holland' select clones. 

Stiff, ascend111g branches; leaves wn11kled and very 
tomentose beneath; bold-textured, dark foliage, 
droops 1n cold weather; avoid planting in wind­
swept areas; a species of m11ch variation; 'Alden­
ham' select clone. 

Flo,ver buds bright p111k b11t color facles a, florets 
open. 



' 

V1nurnt1m 

r1g1d111n (1·ugos11ni) 
(E) 

r11fidul1tm 

sa1·gentz 

sarge11t1 flav1t1n 

;cabrell11n1 

-it scl1t'1111a11 u,n 

sctigerttni 
(the1fer111n) 

~et1geru1n 
• a11ra11 ttacu 111 

s1eholdi 

sy1npod1ale 

s11spe,1s1t111 (E) 

Habitat 

Canary 
Island 

SE US 

NE Asta 

Hort 
form 

SE.US 

Cl11na 

C.& W. 
Chi11a 

Ho1·t 
for1n 

Japa11 

C China 

S Japan 

Height 

8' 

30' 

12' 

10' 

• 

10' 

8' 

12' 

12' 

30' 

8' 
-

4'-6' 

-, 

• 

F1w 
Date 

Apr1l­
!Vlay 

mid­
May 

"!ale 
May 

"late 
May 

June 

n1id­
May 

1n1d­
!Vlay 

m1d­
!Vfay 

*late 
May 

April 

Ap111-
!VI ay 

"fable I (conl1nt1ed) 

' 

Fruit 
Color 

bltte­
black 

i)l11e­
black 

"red 

*yellow 

bl11e­
l)lack 

red to 
black 

"red 

"'yello,v 
orange 

*red to 
black 

red to 
black 

co1·al red 
to black 

Fruit 
Season 

F,W 

F 

S,F 

S,F 

F 

F 

F 

F 

s 

F 

s 

Zone 

9 

6 

5 

5 

6 

5b 

6 

6 

5 

6 

Sb 

(continued on next page) 

Special Comments 

More 1obust growth than V. tinus; larger leaves, 
densely pubescent; less hardy than V. t111us. 

Velvety, dark brown winter buds; "'dark glossy 
green foliage becomes dark blood red in autumn; 
hor1zo11 tal branching 

Leaves thick texttired; ma11y with elongated cen­
ter lobe; corky_ bark, vigorous growth; resistant to 
aphid injury; plant with imposing stature. . 

Similar to species but with golden yellow fruit; 
m11st be propagated asex11ally as will not come 
tr11c from seed 

Reddish-brown branches; suitable plant for natur­
alizing 1n moist woodlands 

-------------
Sl1rub with sle11der branches ,vh1ch are stellate 
ptibescent whe11 yo11ng; plant seldom c11ltivated 
tinder p1oper name 

Leggy plant often arched under weight of fruit; 
plant often injured by late spring frosts, leaves 
la1·ger a11d longer stalked than on V phlebotrichu1n 

Fr11it changes from pale yellow to intense orange 
as 1t mat11res, good plant for contrast 

*Shrub or small tree; large, dark gree11 r11gosc 
leaves; red fr111t ped1ccls or11amental; a fine speci-
me11 plant · 

Sympodial growth, leaves elliptic-ovate, sub-cor­
date at base 

Evergree11 shrub with large, oval, shiny green 
leaves on sle11dcr, warty stem~; fr~grant, rose-tint­
ed ,vh1te flo,vers 



...... 
--:, 
Ol 

Viburnum 

tin 11s (E) 

/11,u; var1egat11n1 
(E) 

tr1lobu11i 

/11/0/,um co111-
pact11n1 

111 ceolal 11111 

11t1/e (1'~) 

ve1tcl11 

X-vetteler1 

w1lson1 

1vr1gl1t1 

11•r1gl11 l1e~se1 

Habitat 

S E11rope, 
N 1\fr1ca 

1-Iorl 
form 
NI~ US 

Hort 
forn1 
Japan 

C China 

C China 

Hybrid 

C China 

Japa,1 

Hort 
for1n 

He1i.ht 

I 0' 

6' 

12' 

-, :, 

3' 

5, 

6' 

I 0' 

8' 

g, 

3' 

F1w 
Date 

*!\larch 
April, 
a11tumn 
April, 
autum11 

*late 
!\fay 

late 
l\,f ay 
wlay 

*late April 
early l\,lay 

m1d­
l\lav , 

late 
i\1a) 

1111d­
l\,l a y 

*late 
l\la)' 

*late 
wlay 

' 

Tallle I (cont1n11ed) 

Frt11t 
Color 

*metallic 
llltte 

metallic 
bl11e 

*red 

red 

black 

red to 
!)lack 

red to 
black 

hl11e 
black 

~1ed 

~ref! 

~red 

Fruit 
Season 

S,f 
,v 

I• \V 
' 

S,F, ,v 

F,\V 

F 

F 

F 

F 

I' 

F ,,, 
' 

F\V 
' 

Zone 

ib 

7b 

2 

2 

(j 

6 

6 

-" 

6 

51) 

5b 

S,ccc1al Comments -

Variable species with many selections; compact 
glossy foliage; in 11orthern areas may winter bt1rn 
a11d 111Jttre flo,ver b11ds 
Leaves variegated white, yellow, gree11; w1ll bt1rn 
Jn ftt]] Still 
An1er1can cranberry bt1sh, hardier than V opt1lus; 
large fr111ts 1n drooping cl11sters remain 011 plant 
t1nt1l late spri11g; less satisfactory i11 south; grows 
best 1n slightly acid, moist soils; frt11t edible; deep 
red fall color Select c11lt1vars i11clt1de 'Hans', 'An­
drews', 'Wentworth', 'Ph1ll1p', 'Manito' and pink 
flowe1 form 
l\1t1ch-branched shrub, adaptable_ for hedges, free­
ly flowers and frt11 ts 
St1aggl1ng shrt1b with proct1mbe11t rooting stems; 
plant 111 general c11lt1vat1on tinder this name is 
/1 op11/11s 

*Gracef11l shrub of d1st111ct open habit; prodt1c-
111g clt1ste1 of flowers s1m1lar to V car/est 

Shr11b similar to 11 lantana l)ut more ornamental; , 
under s11rface of ,gray green leaves densely clothed 
with stellate pt1besce11ce 
Gro~s 0 of 11 -,/entago.-X /<'.. nudum, pla11t probably 
not i11 cult1vat1on 1n this cot1ntry, de11se foliage, 
plant of globose for111 
Firm red fr11it rapidly eate11 by birds; type plant 
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11a1ne 111 most nt1rser1es 1s V d1latatt1m 
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l\,fODEllATOR CHAD'i,VICK · Tl1a11k )'Ott, Dt·. Egolt, £01· this 
ve1·y i11teresti11g clisct1ss1011 of the vibt11·11t1111s. 

,,ve !1,1ve abot1t five 1111nt1tes it tl1e1·e are ,111y qt1estio11s. 
l\,IR. ROLAND DE 'i,VILDE. I ,vot1lcl like to ;1sk il T11bi11·ni111i 

'· 
dr1v1dz is bei11g cl1/>se111inatecl by Yot11· a1·borett1111. 

DR. EGOLF: 1 k11ew tl11s qt1estio11 ,vot,lll ~oone1· 01· l,iter co111e ttp 
101· s0111e ol tl1e,e ~elect1t)11s. l\'Iy collectio11 110w co11s1,t, o[ 1900 selec­
tio11s wl1icl1 ;11·e 1111ller trial. The ,1rboretu111 v-1 111 not cl1,t1·ibute these 
direct. Tl1e ,L<>ck will be tt11·11ed o,1er to tl1e Gle11cl,1le Station lron1 
which it will l)e lli,t1·ilJt1tecl to co111111e1·ci,1l 11u1·,er1es. At ptesenL I do 
11ot <111tiCIJJ,1te 1·elc,1sing ,111y v1bt11·11t1111s cluri11g· the cu111111g year. 

l\,JR. llALPH SHllGERT: 1-Vould yo11 ,co1n111ent, please sir, on 
tl1e 111erit, of V1/11111111.r11 cct1/es1 ,is ;1gai11,t V1bu.1n1tr1i 7uddz, let's say in 
,outhwe,t j\,fi,~c>t1r1. ,,\,·e l111cl V. 7itddt pe1·tor1111ng ,1 !1ttle better i11 
the fielcl tl1;111 V. c111 les1. 

DR. EGOLF. I 11 genet·al V. c·c11 /e,1·1 i, bette1· tl1,111 V. 71zdd1. The 
t1·t1e V. cr11·/esz t1·0111 Cl1i11,1 i~ ,t st11Jer101- IJl,111t to ,,,11,1t is g1·0,v11 by 111ost 
nt1rse1·ies si11ce , t is 1nt1cl1 11101·e l1,1rdy. 

I 11oticecl yo11 111e11tio11ed T,'zbi1111itr11 /1ag1t111s ;1s co111pact. 
1Je1·1ence ,vitl1 tl1is pl;111t is tl1at it is loo,e a11d lacy. 

DR EGOLF: 'rl1at is typical ot 111a11y ol tl1e lc>1·11ts of trag1·a11s 
wl11ch were IJrot1gl1t l1·01n Cl1ina by 130,vles. It is ,1!,o JJi11k ,ind tends 
to have tl1e l<1cy ch,11·acter of V. f111g1a11J grown i11 tl1e 11t11·se1·y. 

l\,[R. JllvJ WELLS: The nursery111en ,ee111 to l1e t,1ki11g a beating 
here tor 111;11nt,1111ing ]Joor JJl,1nts. I ,vould like Lo ,1,k !1ow ,oon do yot1 
expect to rele,1se these better £01·111,? vVl1en can we get ,0111ething good? 

DR. EGOl,F· ·r11ere a1·e ,01ne goocl tl1ing~ in tl1e t1·<1de no,v that 
;ire IJrOJJ,tgatecl ,1sexu<1lly by certain 11t11·series. 1 t i~ not ]J<1rtict1larly 
JJ1·oper tor 111e, being ;1 1·ep1·ese11t,1tive ot tl1e Gove1·n111ent, to JJ1·0111ote 
,111y JJ,11·tict1!,11· IJl,111t, ,111cl I rel1·ai11ecl 11·0111 listi11g specilic J)la11ts. V1-

b111111t111 dtlr1tc1t11111. i~ ,1,ext1,1lly 1Jro1J,1gatell 111 tl1e 11t11·,e1·y t1·ade 110,1• 
T,1'<J 11,1111es ,,,J1ill1 1 Cdll give )'Ott 0JJI1,111ll ,11·e: J1111)1·ovec! ;111cl j\,fo-

1·,1i11e, botl1 ,ire excelle11t. 

l\'fR. l\,fARTIN VAN HOF: vVll,lt ,tbOllt Vi/;11111 ll/11 t11/ub11111 a11cl 
(lll1CI ICQ'/111/n? 

DR. EGOLF: V1/Jit11111t1i t11tol1it111 ,111d r11rie1 tc1111u11i ,11·e sy11011y-
111us. 

l\,fOl)EllATOll Cf-11\Dv\TICK: i\ny Jt11·the1· qt1est1011s? Bill Fle111-

i\·IR. FLEi\,JER: I)o yot1 thi11k tl1;1t V1b1t1rzur11 up11lttJ a11d t1·zlo-

uu11t hyb1·1clize in tl1c tielcl? 
DR EGOLF. 'fl1ey llo. 

i\Ill. FLEJ\,fEll vVill tl1ey l1yb1iliile ll,lllll,llly? 

I)R. EGOLF· Tl1ev a1·cn't 11atu1·,1l btit I l1,1ve c1·o~secl tl1e t,vo ancl 
; 

l1,1ve seeclli11g JJOJJU)ations coming on ,vhicl1 a1·e i11te1·1nediate betwee11 
the t,110 JJarents. I clon't know if eithe1· of the pa1·e11ts, can eqt1al some 
of tl1e select 101·111, of V. t1·1/ob11n1 no,,, ,1vailable. 
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J\1R. FLEJ\,IER: 011 this san1e subject ,1gain, l1ov.• ,vot1ld you dif­
fe1·entI,1te l)et,veen V. opulzt., and t1·1lobitm? 

DR. EGOLF: 11 ibi11·1iurn t1·zlobitm l1as three very J)roI11inent lobe~, 
,vitl1 tl1e tlj)pe1· tv.•o lobes being nearly at rigl1t angles to the center. The 
J)etiole l1,1s very s111all glands and is narrow-grooved. "rhe over di! 
g1·owtl1 ol V1bi11·nitni t1·1lobuni is ,videspreacling ,vhile Vzbu1·1iit1n upitlit.1·' 
is 11101·e up1·1gl1t ,vitl1 ,l t11·n-shaped lobe. 

i\!IODER1\.TOR CHADWICK: The next ~ub1ect ,ve have tor di~­
cussion tl1is 1no1·11ing· is on the propagation of Sczadopzty.s verticillata, a 
J)lant tl1,1t J)erl1,11)s isn't ,ts well kno,vn as it should be. I believe it has 
ce1·t,1In ch,11·acte1ist1cs that ,varrants its t1se In landscape work a lot 1no1·e 
than It h,1s l)een ttsed 111 the j)a~t. PI·ob,1bly tl1e re,1son ,vhy it hasn't 
bee11 u~ecl 111ore 1s the diffict1lty expe11enced i11 prOJ)agat1ng this pl,1nt. 

Dr. vVax111an of the U11iversity of Connecticut l1,1s been ,vorking on 
this proble111 for ~on1et1111e, ancl I ,11n st11·e that he has a11 inte1·esting 
1·e1Jort for us tl1Is 11101-ning. Sicl ! 

DR. SIDNEY vV 1\XJ\1I.i\.N: '1'h:-1nk yo11, Ch,1d. I ,1n1 glad yo11 did 
11ot s,1y 101· j11st 110,v long a ti111e. 

Dr. v\Tax111,111 the11 presented l1is paJ)er on the 1·esults ot expe1·i-
111ents \VI th vaI·io11s tecl1niq11es 11sed to J)ro1)::1g,1te tl1e .J ap,1nese umbrella 

• JJIDe. 

PROPAGATION OF SCIADOPITYS VERTICILLATA 
SIDNEY W,\XMAN 

Deprz1trnent of H<J1ttcitll1t1e 
Unzve1·sity uf Cu11necticitl 

Sto1·1'S, Conncct1c1tl 

Tl1e J,11)a11esc 11111b1·ella })Ine Is certaiI1!y a l1igl1ly desiralile tree. lt 
is ,t j)Y1·a111idal, closelv co1111),1ct t1·ee ,vith glos~y f<>li,1ge. It i~ aln1ost en­
ti1·ely free fro111 i11sect ancl disease in j11ry, a11d on the whole is ,l ])!ant 
,,,e shoulcl tise 11101·e. · 

It 1s an interesting t1·ee fro111 seve1·al aspects, 1e, it belongs to a genus 
that 1s co111posecl ot only one species, a11d no otl1e1· eve1·g1·ee11 resembles 
1t, i11 f,tct, 110 ioss1l 1·ecords of it have ever been fot1nd. It is thougl1t 
by so111c people to be a re111nant of an age long J)ast. 

Tl1e1·e is ,t nat111·al st,1nd of tl1ese trees in tl1e mountai11s of J apa11, 
(Mou11t Kojasnin), where they have attained a height of from 79 to 90 
Leet. S1)eciI11e11s are 011ly rarely seen 1n tl1is country. However, more 
J)eople ,11·e 110w beco111ing· quite Interested 1n tl1is plant and there are 
~eve1·,1l 11t11·sc1·ies i11 the Ne,v Er1gland area tl1at are growing· tl1em. The 
tt1nbrella ])i11e is lai1·ly !1,11·dy, growing as f,1r no1·th as Portland, :i\1I,1ine. 
J\,Io~t t11nl)1·ella pine a1·e founcl in tl1e East. Also, I understand that 
tl1e1·e a1·e so111e 011 tl1e we~t coast. This tree ,v,1s t1rst brought into this 
cou11try by D1·. G. R. Hd!l ot Bristol, Rhode Isl,111d ,1s far back as I 862. 

There ,a1·e several reasons ,,,hy there are so fe\v u,nbrella pine being 
J)ropagated. One of these is the slow 1·ate of gro,vth of the seedlings. 
To g·tve yot1 an exa1nple, after the fi1·st season's gro,vth f1·om seed, they 
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,viii 11,tvc 011ly two leaves. At tl1e c11cl of tl1e tl1i1·d ye,11·, they will l1ave 
,11}proxi111,ttely 18 leaves bt1t will have attained a l1eigl1t of only two 
i11ches. Alter abottt 50 ye,11·~ they 111ay grow to a heig·ht of 25 to 30 
ieet. This, ot cot1rse, depencls greatly on tl1e' concl1tions tinder which 
tl1ey a1·e g1·ov.•11. The 5Jowest rate ot g1·owtl1 occu1·s dt11·1ng the £11·st four 
yea1·s. Beyo11d tl1,1t point, tl1e annu,11 sl1oot g·1·0,vth n1ay average fro1n 
2 to 6 i ncl1es. 

In vic,v ot tl1e slo,v r,1te of gro,vt/1 of seecllings, atte111pts l1ave .been 
111,1de to J)1·01)ag,1te it by otl1e1· ,neans. These includes laye1·i11g, graft­
i11g a11cl c11ttings. The v,11·1011s tech11iqt1es ,tncl the 1·esults that have 
bee11 obt,1i11ecl ,vitl1 each ;ire ,li~cussetl i11 tl1e following sections. 

LAYElZlNG 
Libe1·ty H)de B,,iley i11 111~ ,vell kno,vn 1·eie1·e11ce book, e11t1tled the 

St,tnd,trd Cyclopedi,t of Hc>rticultu1·e, reported that in adclition to being 
J)1·op,1gated by ~eecl they c,1n ,1lso be propagated by layering. Although 
1 l1aven't bee11 ,tl)!e to f111cl anv iurther info1·n1ation in the literature , 
to11cern111g the la)'e1·ing· oi the u111brella p111e, it certainly is reaso11able 
to assu,ne that it cot1ld be acco1nplished without too 1n11ch difficulty. 
Ho,veve,·, ~ince tl1c 1111111ber ot trees ,tvailable is so li1nitecl, the layering 
111ethod 101· the J)1·esent ,vo11ld be ot1t ol tl1e question if one we1·e inte1·­
estecl in obtaining· la1·ge n11111bers ol them. The limited nu111be1·s of 
J)iants ,1,•ailqble 101· laye1·i11g ,votild tl1e11. ,tlso be ,L reaso11. why so tew are 
being 1}rOJ)agatecl. 

GRAF1"1NG 
• 

1\. tl1esis JJ1·0IJle111 co11ce1·11i11g tl1e JJ1·opagation of tl1e t11n-b1·ella pi11e 
,v ,IS c,11·1·1ecl OU t ,111(1 l)ll blisl1ecl by w. r. Lo,vry in I 931. In his expe1·i-
111e11 ts, l\111·. Lo,v1·y grafted t1111brell,t jJlne scions on TltttJ£l occzdentalis, 
Cl1r1111£1ecypa1·1s p1J1fe1a a11cl C'1·)•pto111e1·1r1 7apon1ca elegans ,v1th no suc­
cess. He ,,,as, l1oweve1·, ,tlJle to g1·;1lt 011to C1yptome1·trl 7apon1ca stock 
,vit/1 ,tJ}p,trent st1cces5. Ho\\1eve1· tl1e eve11tt1,1I growth a11d survival of 
tl1ese wc1-e 11ot d1sct1~sed. . 

CUTT1NGS 
Tl1e 11ext aJJp1·0,1cl1 to tl11s 1Jrol)le111 is tl1e 1·oot1ng of ct1tt111gs. Low-

1·y 1·epo1·tecl, in his tl1esis, the rest1lts of the experime11t~ l1e carried out 
i11 1930. He did 11ot use st1cl1 hor111one5 as lAA or IBA, since their 
be11efici,1! eflect~ on 1·oot 111itiatio11 ,ve1·e not kno,vn t1ntil several vears , 
l,tter. Ho,veve1·, l1is 1·ooti11g envi1·on111e11t ,vas not too clifte1·ent £1·0111 a 
jJla~t1c te11t. He ,1tte111pted to root the cutti11gs tinder double glass i11 a 
j)C,tt-s,111cl 1111xtt11·e. His rest1lts afte1· 14 111onths sl1owed th,tt ot1t of ove1· 
,t thot1~,111cl c11tti11g~ tdke11, 011ly I 4 l1,1d 1·ootecl. 

Tl1is sl1ot1lcl ~erve as a11otl1e1· goocl rea~o,1 wl1y tl1is JJl,111t l1,1s 11ot 
IJee11 1)1·01),tg,1tecl to ,111y g1·eat exte11t. Not 011ly a1·e cutti11gs l1ard to get 
i 11 q t1a11 tity, bt1 t tl1ey a1·e also ext1·e111ely difl1ct1l t to root. Tl1e_ rooting 
1·est1lts olJt,ti11ecl by Lowr)', ,tltho11gl1 tl1ey ,ve1·e quite lo,v, ,vei·e better 
tl1,1n tl1ose l o,btained v.•l1en I first tt·ied to root then1 under 1nist about 
~ix years ago. _,\,t that time, I took ,1bout 100 cuttings during July. l 
,tpplied various ho1·n1ones to some and placed the,n tinder intermittent 
111ist. 1\.lte1· n111e 111onths, all cutti11gs ,vere ,1live, ,veil callused, but not 
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a si11gle 011e 11,td 1·ooted Tl1e lollo,vi11g )'e,11·, ag,1111, in Jt1l)' I 1·epe,1ted 
this ,incl 1nclt1clecl both one year and two year wood. The 1·esults rc­
m,tinecl consi,te11t, in tl1,1t not ,t s111gle one rooted. 

011 ivl,11·cl1 31st, I 957, I obtainecl s0111e cutti11gs fro111 tl1e A1·11c>lcl 
Arbo1·etu1n v1rl11le on ,t tot11·. I J)l,tced tl1e111 i11 11,tts oi peat a11d pe1·l1te 
unde1- 1n1st, lt1lly ex1Jecti11g to disc,trcl tl1e111 soone1· or late1·. Howeve1·, 
afte1· a1)1)1·ox11nately six 111ontl1s tl1C)' 1·ootecl 40 1)er cent ,,,1tl1ot1t tl1c 
be11ei1 t, of ,t l1or111011e. 

The iollo,vi11g ye,11·, 011e oJ 0111 ,tt1cle11t,, .i\·I1·. L,11·1·y De111,11·,, ,,,,111ted 
to c,trry ot1t a11 ex1)e1i111e11t 011 l1i, ov1rn a11d ,t;kecl 111e hc>w tc> root tl1c,c 
cttttings. All tl1at I cot1ld suggest ,tt th,tt ti111e, ,vas tc> take tl1e111 at tl1c 
e11cl ol j\,[,11·cl1 He clid tl11s a11cl, 111 adclitio11, t1·eatecl the c11tt111gs w1tl1 
the tollo,vi11g l101·111011e;· Hor1nod111 #I, #2, #3, Chlo1·0111011e ½t·cl, 
½Ji·cls, ,tnd full st1·engtl1, Hor1110-1·oot A a11cl 1~, ,tnd t,1'<> t111t1·e,1tecl g1·011ps. 
Tl1is 111acle ,t total ol JOO ct1tt111gs 101· tl1e expe1·1111e11t. I<'1ve 1nc>11tl1, 
late1· tl1ey we1·e rootecl l 00 1)e1· ce11 t. 

111 orde1· to ex1)l,1111 the 1·e,1;011 ,vhy l1e obtai11ecl 100 1)c1· ce11t 1o<Jt­
i11g·, tv1'0 lac ts could be cons1cle1·ed: (I) Tl1e cu tt 111gs 111ay 11,tve bee11 
taken lron1 ,t tree that h,td an 1nl1erent ,1bil1ty to rc>ot easily, or: (2) lt 
n1ay be tl1at 1t 1s tl1e ti111e of the yea1· tl1at clete1·111ines tl1e 1·c>ot111g re­
spo11se ot the ct1tti11g,, or to state 1t 11101·e acctiratel)', 1t 111igl1t be tl1e 
st,tge ()f g1·0,1rt)1. 

In analyzing n1y 1·fJOt111g 1·es11lt; ,1, ,veil a, tho;e of othe1·, I tottncl 
tl1at tl1ere ,ve1·e ccrt,1i11 J)e1·iods ol the )'ea1· ,vhen the pe1·centage oi 1·oot­
ing· was very Io,v and otl1e1· pe1·iocl; ,,,l1e11 1·ooting ,v,ts considerably bette1·. 
Fo1· exa1nple, 111 tl1e the,1s by Lo,1·1·y, I iottncl th,tt eve11 tho11gl1 l1e took 
his ct1tti11gs d111·i11g the 111onths oi _fttne, .Jt1ly, At1gt1,t, Octc>ber ,111cl No­
,,e111l)e1·, in I 930 ,tnd in 193 l th,tt he l1acl ex1Je1·1e11cecl J)Oo1· rooting 011 
cutt111gs 1·eg,11·dless ot the n1011tl1 oi collect1011. 111 ,111othe1· 1·e1)01·t, l>y 
D1· .. J. DeF1·a11ce, it ,v,1, reported tl1at l1e was able to root 12 cuttings 
011t ol the 25 t,tken. Tl11s woulcl be ,1p1)1·oxi111,1tely 50 per ce11t rooting. 
In tl1i, case, tl1e cttttings ,ve1·e taken at tl1e end oi J,11111a1·y. It apJ)e,11·­
ecl then, i11 tl1ese early exper1111e11t, that g1·eater J)erce11tages ol 1·ooti11g 
we1·e obtainecl 1n the J)er1ods o[ .J an11a1·y ,111d j\,J ,trch, ,vl1e1·eas root111g 
w,1s extre1nely 1)001· 011 cuttings t,tken J11ne th1·ougl1 Noven1be1·. It 111,ty 
be tl1at the ide,tl t1111e to t,1ke tl1ese c11tti11gs is afte1· tl1e breaking ol tl1e 
win te1· dor111a11cy b11 t beio1·e tl1e ne,,, g1·ov1·tl1 cleveloJJS. 

111 an etlort to ans,ver these t,,,o q11estio11s, t,vo expe1·i111e11ts v1·e1·e 
set tlJ). 111 tl1c i1rst one, I ,va11tecl to deter1111ne ,vhcther tl1e tree 11·0111 
wh1cl1 tl1e stt1cle11t obtained l1is ct1tt1ngs had ,1 g1·e,1te1· potenti,tl lor root-
111g tl1e11 otl1e1· 11111b1·ell,1 J)ines. 111 this ex1Jerin1ent I 111<111<1gecl to ol)­
t,1i11 c11tt111gs 1·ro111 tl11·ee clitle1·e11t trees, i11cl11ding tl1e 011e l1e ttsed. 1\l­
togctl1er, 96 ct1tti11gs ,ve1·e taken. The 1·es11lts alte1· live 111011tl1, ,ho,vecl 
that ,tJ)l),11·e11tly there ,vere no c!1liercnce; 111 tl1e root111g al>il1ty 1>1 tl1e,c 
three t1·ee,. Tl1e 111·,t t1·ee rootccl 93 J)e1· ce11t, tl1e ;eco11d 7'2. l)er ce11t 
and tl1e tl1i1·cl 84 JJer ce11t. 111 tl1e seco11cl JJl1ase oi tl1is expe1·i111e11t, ,111 
atte!11pt was 111ade to deter111111e ,vhen c11tt111gs sho11lcl be t,tken to olJ­
tain n1aximu1n 1·oot1ng. In this case, l1,1v1ng c>nly two t1·ees ,tvailable 
11·0111 v1rhich to collect c11tti11gs I took s111all g1·oups of cuttings ,It va1·iot1s 
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i11terv,1ls st,11·ti11g 011 Febr11a1·y I I tl11·011gl1 J 11ly 8, ol tl1is yea1·. 
· Tl1e 1·es11lts of tl1ese expe1·1111ent, ,1·l1icl1 ,11·e so1newl1,1t va1·iable are 
,ts lollows: C11ttings taken FelJ1·11a1 y 11 tl1 1·ootecl 83 IJer cent, Februar)' 
25tl1, 50 JJe1·cent, l\'Ia1·ch 2.5th, 66 1Je1· cent, l\'Ia1·ch 31st 91 per cent; April 
14, 83 !Jet· ce11t, 1\1Jril 21st, 41 pe1· ce11t, ,111cl A1J1·1I 28th, 25 per cent. 
L,1te1·, ,t g1·011JJ of 40 cuttings we1·e t:1ke11 011 J11ly 8tl1 a11cl althougl1 s11l­
f1cie11t t1111e hacl ela1Jsecl 101· rooting to occ111·, not one c11tt111g had root­
ecl. These res11lts sl1ow fairly goocl rooting h,,cl occurrecl on c11ttings 
t,1ken fro111 Febru;11·y 11th thro11gh AJJril ]'1th. Tl1e percentage ol root-
111.~ ol c11tt1ngs t,1ken alter tl1e n1iclclle o( April clecl1necl, so that we ma)' 
a,,111,te tl1;1t witl11n this periocl of FelJr11,1ry thro11gh tl1e 1niddle of Ap1·il 
c11tt111gs 111ay be taken with so111e ,11ccess. The d,1te tl1at has given the 
l1igl1est JJercentage ot rooting d11r1ng the cx1Jeri1nents car1·ied 011t the 
IJ,1st tl1ree ye,11·s was ;\if,1rch 31. The c11ttings 1n 111ost cases were of cur-
1·e11 t ye,11·' s gro,1•th Tl1ere ,,•ere so1ne cl i l f crences lJetween tl1ose t1·ea ted 
,v1tl1 Ho1·111od1n 3 ancl those 11ot tre,1tecl. Tl1osc t1·e,1tecl had more roots 
;1s well ,1, a slightly higl1e1· 1Jerce11tagc tl1,1t 1·ootecl. C11tti11gs we1·e all 
,vo1111clecl IJy 1·1111n1ng the JJ01nt ol ,1 k111le long1tucli11Jlly •do,vn to tl1e 
IJ,1sc ol tl1e ste111 011 th1·ee .s1cles. Tl1e 111ed111111 11secl ,v,1s a 1nixt11re of 60 
1Je1· cent Ge1·111an peat 1noss and 40 JJe1· ce11t coarse IJerlite. Cuttings in 
ll,1ts co11t,1111111g this 1n1xt111·e ,,,e1·e JJl,1cecl 11ncle1· inte1·111ittent n1ist. 

111 cle;1]1ng ,vith la1·ge n11mbe1·s of JJl,1nts I ,vo11ld .suggest that pro1Ja­
g,1t1011 11·0111 seecl wo11ld be the 1cle,1l thi11g 1·atl1e1 titan f1·0111 c11ttings. 
Tl1e 011ly cl1ff1c11lty lies 1n over-,v1nte1·1ng tl1e111. 

1 l yo11 a1·e to propag,1te la1·ge 1111111lJe1·s, tl1e11 tl1e fi1·st thing is to 
gc1·111i11,1te the1n fro1n seed. If Yo11 w,1nt to get ,1 1no1·e rapid growth. 
tl1e11 11se c11ttings, b11t again, lJe s111·e tl1e 1Jl,111ts yo11 t,1ke tl1ese c11ttings 
fro111 ;11·e of good types. 

l'vIODERATOR CHADvVICK: Thanks, Sic!, for tl1is report. 
Are there any q11estions? 
ivIR. _Jllvf WELJ_S: Dr. vVax1nan, f1·0111 ,vhat position on the plant 

clicl yo11 re1nove the c11ttings? 
. DR. \,VAXl\,fAN: These c11ttings ca111e enti1·ely f1-<J111 lateral gro,vth 
,vhich could be reached £1·on1 the g1·011ncl. 

l\•IR. vVELLS: Did yo11 notice ,111y cliffe1·ence bet,,,een height of 
sa111pling ,111d rooting? 

])R. vVAXl\•IAN: No, we J1,1ve too fe,,, c11tt1n.~s to IJe able to try 
tl1is. Howeve1·, one plant was ,1bo11t ten ye,11·s olcl ,111cl the other tl1irty, 
IJ11t the1·e were no cliffe1·ences 111 1·<1oti11g 

l\•I OD Ell.A. TOR CHAD\,VI CK: 1\1·e tl1c1·e othe1· q11estio11s' Bill 
· Fle111e1·. 

l'vlR. FLEl\•IER: \\,·ot1lcl yo11 very briefly 1·evic,v ,vhat yo11 tl1i11k is 
tl1c !Jest seecl practice ,vitl1 the Sc1r1dop1tys? 

DR. WAXlvlAN: 01·clinaril)' yo11 c,111 o!Jt,1in the seecl [1·0111 yot1r 
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de,1le1· cl111·i11g J\,fa1·cl1 01· A1)1·1l .. F1·ankly, all seeds co111e f1·0111 JaJ),111. 
,,v11en tl1e seeds fi1·st co111e, I p11t them i11 a g,111011 j11g of ,,,,1te1·, ,incl 
l)11bble air tl1ro11gl1 it No,,, tl1e 1)111·pose of this is 111erel)' to get the 
seecl wet However, I do change the ,,,ater twice cl111·ing a one ,veek 
J)e1·iocl. If I clicln't l)t1bble air, tl1ere ,,,011lcl11't l)e eno11gl1 oxyge11. 1\f­
te1· tl1at, I sow tl1e seed i11 flats containi11g a 111ixt111·e of ,1l)o11t 50 1)e1· 
cent J)eat ancl 50 J)e1· ce11t J)e1·lite. No,v it you 1·ec,1ll tl1e talk 1 gave 
two ye,1rs ago sho,ving that the length of d,1y affects tl1e ge1·111ination of 
seecl, yo11 will 1·e111e111l)e1· that if the ~eed gets light at any ti111e it will 11ot 

• ge1·1111n,1te. 

In ger111i11ating seecl, they prefer a temperat11re of 65 clegrees, tl1at 
is 11ot n111cl1 l1ighe1· or lo\\,er. What I do 1s to sat11rate tl1e mixt111·e af­
ter the seeds are covered, let it drain and enclose the flats in plastic and 
p11t tl1en1 in an ,1rea "'l1ere I kno\\· the temperature cloe~11't v,11·y too f,11· 
fro111 n5 degrees. 01·dinarily it takes 100 clays to ger1ni11ate, ,1ncl witl1 
this n1etl1ocl ,ve i111cl it occ11rs in 40 to 50 clays ( 

These J)l,1nts a1·e quite small. ,,vhat I clo is le,1ve the111 i11 tl1e flat 
th,1t first ye,tr a11cl they 111ake a little g·ro\\•th. I don't think it 111,1tte1·s 
,vhetl1e1· yo11 111ove the1n 011t or not. We fertilize the1n in tl1,1t 1nixt11re 
ancl le,1ve tl1e111 in the flat in the greenhouse. It 1s not necessary. We 
have triecl 1)11tti11g then1 011t in the frost-free £ra111e, and tl1,1t works 011t 
quite well Perl1,1J)S the second year tl1ey co11lcl go to tl1e f1·ost-f1·ee 
f1-,1me for tl1e winte1·. 

l\,JR HANS HESS: Do )'011 ha,·e any info1·111atio11 as to the le11gth 
of viability of the seecl? Does it have to be current seasons seed 01· can 
it be helcl ove1·? 

DR. '\,VAXJ\,JAN: I have ger1ninated seecls th,1t ,vere five ye;1rs old, 
and the J)et· cent of get·mination does decrease. The ger1ni11atio11 afte1· 
[1ve ye,1rs ,,1 ,1s ,1l)ot1t 50 per cent. Ordinarily wl1en yo11 !)11y 11ew seecls 
yo11 might get 60 to 75 per cent ger111ination. 

MR VERKADE: Do you get tl1e sa1ne res11lts with yo11r light 
t1·eatment? Yci11 said this light wo11ld give you practically a Year's extra 
growth. Can yo11 do tl1e same ,vith interruptecl light? 

DR. WAX1\1AN: I l1aven't tried this, b11t I s11spect it will. By 
i11terr11ptecl light Pete 1neans that ,ve g·ive tl1em ,1 light for 011e second 
out of eacl1 mi1111te d11ring the entire night. It takes q11ite a wl1ile to 
get tl1i~ resJ)Onse fro111 t!1e1n. 

"i\1IR. H1\RVEY GRAY: Sic!, I think yo11 n1igl1t be inte1·estecl in tl1e 
obser,1ation ,,,hicl1 ,v;ts 1nade l)y vVill,1rd T1tt1s, in that the date yo11 a1·e 
having yo11r !)est rooting percentag·es is the cl,1te when the co11es a1·e 
11at11rally f,1ll1ng f1·01n tl1e 1natu1·e plants. 

l\1[R. '\•VELLS: Have yo11 triecl a heavy ,vo11nd, tl1,1t is, 1·e111ov111g a 
slice 11·0111 the sicle of the c11tting? 

• 

DR v\TAXJ\,fAN: I wot1ld be af1·aicl to. I fot111cl in tl1e ca1·Iie~t 
ex1)eri111ent tl1,tt i( we hacl the slightest wet conclition we fo11ncl 1c)t. I· 
was afr,1icl to give it ,t l1e;1vy ,vouncl. A slight ,vo11ncl won't rot a11cl 
1vo11ld tencl tci l1c:1l ca~1c1· So 11111cl1 cle1)e11cls on 110,v wet tl1e 111ecl111m 
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,lvf ODE llATOll CHAD"\,VICK: Sid, I ·v1,ot1lcl like to k11ow wl1at 
tl1ttere11ce yot1 exr)ect fro111 1·ooti11g on J\'fa1·cl1 31st and 1\p1·il ]st. Se1·i­
<)usly, is the1·e ,1ny explanation [or this ct1rve yot1 showed;, 

DR W1-\X?\1AN: It is certainly a11 tinlikely tin1e of year for t,tk­
ing evergreen ct1tti11gs. ?\1,1ny e,,erg1·ee11s take11 at tl1is tin1e of yea1· 
wot1lcl sl1oot out top gro,vtl1 before J)roducing roots. The t1mb1·ella 
J)ine, l1owever, is ve1·y slow to st,trt growth. })erhaJ)S there 111,ty be a 
l11gh J)roduction of horn1ones, at this ver)' critical time of the year It is 
known th,tt just before ne,v gro,vth begi11s that you get a rise in the 
level of auxi11s in the plant and perl1aps that is ,vhat is needecl for root­
ing c11tt1ngs ol tl1is J)lant. 

J\'IODERATOll CHf\D,'\7ICK: Yot1 will l1,1ve the answer on th,tt 
11ext year? 

DR. WAXivIAN: vVe ,ire 5till work111g on it, a11d befo1·e I forget, 
1 ,voulcl glaclly acce1)t any contr1bt1tion of ctttt111gs p1·efer,1bly on J\;Jarcl1 
31st. 

1''f0DERA"l'Oll CI-IADvVICK: Tl1e rest ol the 11101·ning sessio11 1s 
devotee! to "'eed co11 trol or the use of herbicicles on v,1riot1s types of 
nursery stock We :ire go111g to 111odify the progra1n a little bit from 
,vhat i5 printed in yot1r p1·ogram, since 1\'e feel that pe1·!1aps it would be 
IJette1· to get sc>1ne of the backg1·ouncl 1naterial or ft1ncl,1111ent,1l 111ateri<1l, 
before going on to some of the more practical applications of the prob­
! e111. 

T(> st,11·t with, 1 ,voulcl like to introclt1ce tl1e memlJe1·s of tl1e panel: 
Dr. Kennetl1 Alb,1n, Depart1nent of Hortict1lture, Ohio State University, 
fol1n Newhot1se, B,1gatelle N11rser1es, ancl Dr. Cl1appell of tl1e Virginia 
;\gricul tural Exper11nent Station. 

l)r. Alh,tn is going to lead off the disct1ssion this 1norning on s01ne 
<)f tl1e 1nore f11nda111ental as1)ect, of che1nical weed control. Ke11! 

Dll. E. K. ALB.i\.N (Columbt1~, Ohio) : Thanks a lot, Chad. 
I tl1ought th,1t starting off today we might j115t take a look at wl1e1·e 

,,,e have been and then pe1·haps see ,vhere ,ve 1night be going. 
Having had a little experience with pttlling· weeds of variotts kinds 

in orna1nental seedlings, I know this is a real task. We have been just 
,ts anxious as Chae! and all of you to find a satisf,tctory 111ethod of solving 
more of our weed problems. 

Through the years ,ve have t1sed oil in oil l)urne1·s ancl tlame1·s of 
variot1s sorts to tf)' to cont1·ol, partic11larly s111·face ,veeds. 1·11en anotl1e1· 
method that the tobacco seedsman has t1sed, ,vl1icl1 1nany of you have 
perh,tps hearcl abot1t and ;ire fa1niliar ,vith, is tl1e t1se of a fire. It is 
rathe1· interesting to ,vatch s01ne of these fellows t1se a pile of wood, set 
it afire and keep it 1noving ,tlong the tob,tcco becl jttst to the point where 
they .,re not !)urning up tl1e organic n1,1tte1· bt1t ,ire killi11g a lot of weed 
seecls. It h,1s been ,t goocl 1nethocl (01· pa1·tial ,,·eecl co11t1·ol b11t I think 
,ve still co111e back to one of tl1e l)e,t metl1ocls ,ve l1ave a11cl tl1,1t i5 stea1n. 
Whe11ever yo11 can J)Ossibly get a J)Ort,tl)le stea111er in I wo11lcl reco111-
111end it. 

The difficulty ,vith the variot1s che1nicals is the s11sceJ)til)il 1 ty of 
different crop plants and the tolerance of 111any of the weed species. Yo11 
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e11cou11tc1· ,tll ol tl1ese tl1i11gs ,\1l1icl1 c,1t1ses ,t Jot 11101·e t1·ot1lJle ,ts co111-
1Jared to tl1e t1se of stea111 

I think ,,,e 111ight just t,tkc a brief look ,tt some ol the cl1em1cal steri­
];111ts ,incl fu111igants, w1tl1 ,vl1ich 111a11y of yo11 a1·e fa1nilia1· ,incl ev,1!11,1tc 
the111 i11 relat1011 to the11· ,\,eecl cont1·ol eftectivene,,. 

One cJ!clt1111er is for111alclf~l1ydate, ,ind 1nany 01· yo11 arc famili,11· witl1 
this co111pot1ncl, 11ot c>11ly fo1· weed killing ,1bilit)' !)tit 111ore in11Jo1·ta11t, 
for its i1111g1c1cl,1l caJJ,1c1ty. ,,ve ,vo11ld have to say ,ts far ,is ·,veecl co11-
trol goes, lorn1,1lcleh)'Clc is only a f,tir to poor che111ical. 

No,,, a11otl1e1· 011e tl1,1t vo11 are 11ot pe1·l1aps ,is f,11nili,1r '\'Ith is ,1llyl 
,1lcohol, wl1icl1 is a i,1irly effective l1erlJicicle, part1ct1larly on sol t ,veecl 
seeds th,,t ,viii IJe ger1111nat1ng 111 fo11r or five weeks ,1fte1· tre,1t111e11t. One 
1n,1jor olJJectio11 to all)'! alcohol is tl1e large volun1e of water yo11 ha,·e 
to 11se ,111tl1 it Q11ite f1·eq11ently seve1·al ht1nclrecl g,1llons of ,v,1tcr a1e 
11ccessa1·y 111 l 00 ,qt1a1 e focJt ;11 e,t fcJ1 tl1e JJr<>JJe1· f1111ctioning of tl11, co111-
JJOt1ncl 

A11othc1· co1111Jou11cl tl1at I f11·st 1·,111 i11to t1·oulJ!e w1tl1 !)tit h,1vc le,11·n­
ecl to live ,v1tl1 is Chlorc>picr111 or te,,r g,1s. We t1·eated ,t qt1arter ot a11 
ac1·e witl1 the w111d 1·1ght ,vhe11 ,ve startecl IJtlt 11ot so 1·ight wl1en \\'C 
fi111shed and it is a 1·athe1· 111ean 1nate1·ial to h,1nclle. On the otl1er l1ancl, 
it will give yo11 f,tir ,vcecl cont1·ol. 

Vapa1n, a fairly ne,v co111pouncl, gives 11s good weecl control ii ,ve 
set 11p the 1·igl1t co11d1tio11s. 1 ,,,ill clisc11ss tl11s in a little 11101·e clet,til 
,tfte1· I co111plete this 11,t of cl1c1nic,1ls. 

Mylone is a co1npo11nd yo11 have heard abo11t and ot1r ex1:ie1·ience 
,,,1th it h,1s lJee11 th,tt it 1·est1lts i11 on!)' fair ,,,eecl control. 

EJ)t,11n is ,t f,tirly nC\\' 011c, perl1,tJJS not 11secl ,o n1ucl1 1n the nur,­
eries yet b11t 11scd particul:11·ly in JJOt,ttoes i11 ot11· vegetalJ!e crop wo1·k. 
Tl1is co1111Jot1ncl i, 1·atl1e1· intcrest111g Inco1·1Joratecl 1n the soil, \\1e l1avc 
h,1cl ve1·y good s11cce55 i11 the kill1ng of tl1e weed seecls. Thi, past ~easo11 
on a pot,tto fielcl ,vhere ,ve h,tcl 11secl Epta111 right after JJl,111ting the po­
t,ttos ,vc had 110 ,veecl5 1n tl1c1·e dt11·i11g the entire sea,on. Eve11 tl1c>t1gl1 
\\'e contin11ed to cultivate ,,,e did a very good job of killing tl1e weecls in 
the top £011r or five inches of the soil This is one that perhaps 1night 
bear watching and I \\1011lcl say that goocl a11d excellent weecl control h,ts 
lJeen obt,11necl. 

Anotl1er co1111Jot111cl yot1 h,1ve t1secl ancl know, is l\1Ietl1yl B1·0111ide 01-
Do\\1ft1me. Tl11s ,11111 gi,,e Yot1 goocl \\1eecl co11trol. In f,1ct, \\'e ca11 have 
excellent rest1lts if ,ve go to tl1e t,vo po11nds per l 00 sq11are foot treat-
111en t. 

No,11 so111e of you have tisecl the,e, ,0111e of yot1 l1ave see11 the111 tisecl 
S0111e of you l1avc see11 so111e ve1·)1 JJ001· 1·est1lts ;111cl JJe1·!1.11Js if yot1 a1·e 
lt1cky yc>11 l1ave ,ee11 ~0111e goc>cl res11lt,. I wot1ld like to l)riefly g<> ove1 
tl1e factors tl1,tt a1·e, \\'C feel, i11tlt1e11cing tl1e eifect,ivencss of soil ft11n1-
gants ,111cl soil sterila11ts Tl1e first 011e tl1,1t I thi11k i, ofte11 igno1·ecl tl1e 
111ost 1, the IJl1ys1cal ro11clition of tl1c ,oil at tl1e ti111e ot t1·e,1t111c11t. 111 
general, ,,,e ,vo11lcl say tl1at we wo11ld ,vant tl1e soil to be icleal 1noist11re­
w1~e ,ts 1t ,\10t1lcl for 1Jlowi11g, clisci11g 01· 1·ototill1ng. ,,ve ,vot1lcl like ;1 
~oil th,tl cfitl 11cJt co1np;1ct, 01· f,tll ,lJJ;trt too c,,~ily. It ncecl~ to ,J)c ,vo1·k-
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eel ti() f,1i1·Iy i111e allo,v1ng at Je,1st ;1 ,ix i11cl1 a1·ea lci1· any ol tl1c,e cl1c111i­
cals to lJe ellecti,,e. 

Ancither 1111po1·t,tnt factor ,vot1ld be ,vhether 01· not the che1111cal is 
either lighte1· 01- he,1v1er tl1,111 ,1i1·. · This is ,t cleci,io11 yot1 111t1,t 111ake. 
\•Viii tl1e che1111cal see() clo,,,11wa1·cl 01· clo ,,,e 11eecl so111e k111cl of cove1· <>1· 
se,tl t<> (Jreve11t esc,t(Je oi tl1e che1111c,tl. lt 1s st1rJJr1si11g tl1e 11u111be1 <>I 
ti111es tl1is is ignored, exceJ)t ,vitl1 i\•fethyl B1·c>111ide 1·11e 11101st111·e, 
,vhich I have alre,tcly 111entio11ecl, 1s ve1·y c1·1tic,tl. Te1111)e1·att1re is very 
c1·itical. i\ifost of ot11· seedbed ,vo1·k ,ind plant propag,ttion bed work 
cloe, ~ee1n tc> come in the early SJJ1·ing ancl this is the po<>1·est ti111e i11 tl1e 
,,,01·lcl to t1se ,111y ol these chemic,1ls to pre1)a1·e ,1 seed \Jee! 01· JJl,1nt bee! 
The !Jest t1111e is i11 the f:tll ,vl1e11 you ]1,t\'e higl1 e11ougl1 te1111)erat111·es 
to get 1naxi111t11n eliectiveness of the che1111cal. I wo11lcl say (Jr,tcticall)' 
11one ol the,e ] !1ave 111entioned v11ill wo1 k ,veil ,vl1en tl1e te1111Je1·att11·e is 
lJe!o,v fi() cleg1·ees. PreferalJ!y the ten1per,1t11re sl1011lcl IJc 111 tl1c 70 to 75 
clegree r,1nge, wl1icl1 111ea11s l,1te SeJJte111IJcr or e,11·ly OctolJe1· W<>11lcl JJrc>ll­
;1IJ!y IJe ,t goocl ti111e 101 11si11g so111e oi tl1ese tre,1t111e11t,. 

Tl1e11 ;111other l,1cto1·, ()art1c11l,1rly w1tl1 tl1e gra11t1l,11· 111,1tc1·ials, is 
cli~t1·ibution Getting these 1nater1,1ls 1111xed tl101·ougl1ly into the ,011 
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• 
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1\11 aclclitic>11;1l 111etl1,1cl v1·011lcl l)e JJrc-e1nc1·ge11ce t1·c;1t111c11t, Tl1e 



tc1111 111c,111s tl1,1t JJ1·io1· to tl1c t1111e tl1e c1·01J co111es lIJJ ,ve ,tJ)ply ,1 cl1e111i­
c.,1l ,11!11cl1 will citectivcly co1111·0! ,vc<:>cls, ,,,c l1ope, and 11ot da111,1ge tl1e 
c1·01). Then we have JJost-c111ergencc treat1ne11t. Here we use directecl 
,1)rays ordina1·1ly \\1itl1 selecti"e her!Jicides where \\1e h,1ve a crop plant 
tl1;1t ,viii tole1·,1tc the cl1e111ic,1l ancl ,1 ,veecl species that ,11·e s11sceptil)le 
to tl1e cl1e111ic,1l. Yo11 will l1c;1r more abo11t these later two metl1ocls ol 
,,,cecl c.011 t1·ol l 10111 tl1e othe1· 1ne111!Jc1·s ol the pa11el 

I think one of tl1e i111po1·tant thing5 to 1·e1ne1nbe1·, tro1n 111y expe1·i­
c11ce witl1 hcrlJicicles, i.~ th:1t you c;111not g11css on any of tl1esc .things. 
Y,111 c;1nnot g11ess on s11scepti!Jility of crOJJ plants Eve1·yone of these 
c1·01J J)l,111ts 1s going to IJe a little lJit clifte1·ent ancl yo11 a1·e dealing w1tl1 
tl1ousancl, of tl1en1 ,incl wl1,1t 1nay ,vork on tax11s ,v1ll not neccss;11·ily 
,vork 011 vib11rn11n1. 1 ;1111 s11re yo11 ,111 re,1lize tl11s, b11t I tl11nk it is 
11·c11·tl1 ,111 aclcl1t1onal ,void ol \\1ar11i11g tl1,1t just beca11se yo11 l1,1ve h,1cl 
,11c.cess with one J)<1rt1c11la1· SJJec1es clo11't ;1s,11111e tl1e che111ic.-1l is s,1le 011 
<>tl1ers. 1"h;111k yc111 very 11111cl1. 

J\1fOl)ER.L\.TOR CHAD,•\1ICK: Tha11k yo11, Ke11. Tl1e1·e will lJe 
,111 op1)01·tunity to ,tsk q11estion5 alter the otl1er 111e1nbe1·s of tl1e panel 
l1:1ve JJ1·ese11tecl their 111ater1al. 

vVe \\1ill 110w t111·11 to :1 le,v co111111e11ts 011 JJ1·c-e111e1·gence 111;1teri,1ls 
IJy Dr Chappell, DeJJ,11·t1ne11t of P!:1nt Physic1logy, Vi1·gini,1 Ag1·icult11r,1l 
St,1tio11, l1lack,!)11rg, V11 g-ini,1 

DR. v\'. E. CI-1/\])PELL· ,,v11c11 l\1f1·. Van Hof ,vrote me lJack in 
tl1e &u111111c1· ,1,k1ng· 111c to pa1·tic1p,1te 1n tl1i~ program, he suggested that 
1 confine 111y 1·e111arks to JJre-e111ergence ,,,eed cont1·0J. This is wl1at I 
l1,1ve clo11e. 

Di·. Cha J)pell JJrc,e11 tee! 11 is JJa JJe1· covc,·ing· the aspects of pre-e1ner­
gc11ce ,,,eccl co11 t1·ol 

PRE-EMERGENCE WEED CONTROL IN NURSERY CROPS 
,v. E. CHAPPELL 

Tl11·g1111n Ag11c11/t1l1·n/ Exper1n1ent Stntion 
Rlncl1,b111·g, V11·gi111n 

INTRODUCTION 

Tl1e te1·n1 ''1J1·e-e111e1·ge11ce'' ,vhen 11secl in reference to weecl cont1·ol 
11sually 1neans ;111 ,1pJllic,1t1011 of che111icals ,1J'ter planting, but before the 
e111ergence of tl1e crop 01· weeds. 111 the case of transplants or liners, 
l1owe,,er, 1 t ,vo11lcl !Jc J)re-e1nc1·gence to tl1e ,veeds only. "fhe selection 
<>I tl1e cl1e111ic;1ls to lJe 11sed lor pre-emergence weecl control ,viii clepend 
c111 wl1ctl1er it is being 11sed on cl11·ect ~eedecl c1·01)s 01· "vhetl1er it is to be 
,tJJJJliecl ,ts a cl11·ectecl s1J1·,1y on lining 011t stock and also whether a liquicl 
or gran11l;1r ,tpJJl1cat1c111 is being 1n;1cle. Certai11 sprays c,1nnot lJe 11secl 
011 li11e1·s eve11 ,vl1en it 1s directed at the base of tl1e plants withc1t1t tak-
111g so111e cl1a11cc of l)roducing s0111e inj11ry Tl1c s;11ne cl1en1ic;1J 111igl1t 
l>c ,IJJJJ!iecl ,ts ;1 g1an11l,11· for1nt1latio11 witl1011t ,111y 1nj11ry. 
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PRINCIPLES INVOL,IED IN 
PRE - Ei\,fERGENCE v\TEED CONTROL 

i\1Iost weeds are 111uch e,t,1er to kill abc)tlt tl1e t1111e tl1ey ge1·111i11,1te 
:111cl ,,,herevcr possible, it is desi1·,1l)!e to kill the1n before they become 
e,t,tblisl1ecl. 111 1)re-e111e1·gence ,11JIJl1c,1tion, ,t tl1111 lil111 oi che1nic,1l is 
,11J1Jliecl on tl1e s111·£ace oi tl1e soil ,vl1icl1 ,viii JJ1·eve11t g1·0,vtl1 of yo1111g 
,veecl seecll1ngs a11cl they are 11s11,1lly killecl l)efo1·e tl1ey eve1· beco111e 
, 11sil)le above the gro11nd. 

In the case ol direct seedecl c1·c>ps, s11cl1 ,ts clogwoods, J)i11 ,oaks, etc., 
tl1ese seeds are J)ianted fairly deep ;111cl gern1111ate slowly i11 co1npariso11 
w1 th 1nost weed seed~. This being the c,tse, a lairly h1gl1 concent1·ation 
of a very toxic chemical can be ,tppliecl to tl1e s11rface a11d kill the weecl 
scecllings witho11t endangering the clesir,1l)le seecllings which come tip 
l.1te1·. fn s0111c instances ,ts tn the case oi ~eedecl crops that do 11ot ge1·-
111111;1te lor a long pe1·iod, a delayecl J)1·e-e1nergence ,tpplic,ttion can be 
n1;1clc even .1fter tl1e weeds are u1J. In s11ch cases it is necessary to 11sc 
,t che1nical that l1.1s both contact killing 1Jro1)ert1es ,t, well as leav111g ;1 
1·esicl11e in tl1e soil tl1,1t ,v1ll keeJ) otl1e1· ,,,eecls [1·0111 g1·owing. A11 ex­
;11nJ)le of this tyJJe of aJ)pl1c,1t1on is tl1e ;1111i11e s,tlts of cli111tro-o-,ec-l)11tyl­
pl1e11ol oil (DNBP). 

Selectivity ot herbicides 111,1y be 1)l1ysic.,1l 01· che111ical. 1\ che1111cal 
111ay i)e very toxic to estal)lisl1ecl n111·se1·y stock ,,,J1e11 ,11)J)liecl ,ts ,1 SJ)1·a)'· 
l)ttt 1£ the sa111e che111ical i, aJJJ)iiecl i11 tl1e g1·,11111l,11 lo1·111, 1t 111,1y l)e ,,1le 
to 11se on a va1·1ety of pla11ts ,ts ,t JJt·e-e111e1·ge11ce ,t]JJJl1cat1011 fo1· tl1e co11-
trol of ,veeds. Tl1is is know11 as physical selectivity. A truly che1nic,1]­
Jy selective herlJ1c1de ·can be aJ)JJl1ed safely a5 ,t S])t·,1y on certai11 SJJecies 
of 1111rsery croJ)S. Unfo1·t11n,1tely ,,ery fe,,, l1e1·lJicicles ,11·e :1,1ail,11J!e tl1,1t 
JJO,sess tl11 s J) ro perty 

In ge11er,1I J)re-e1ne1·ge11ce l1erlJ1cicles 111,1y 1Je classified ,is (I) no11-
sclective (2) selective 1·esicl11al Since 111ost l1e1·l)ic1cles a1·e 11011-selective 
in so f,11· as nttrsery crops ;ire concc•1·11ecl, tl1ey 11111st l)e applied either 1n 
tl1e g1·anular forn1 01· a, a directecl ·spray ,o as to avoicl contact 1nju1·y. 
The-principle involved i11 granula1· aJJJ)lic,1t1ons is that the particles do 
not adhere to the plants and fall tci the grot1nd where they act as a 1·esi­
dt1al pre-emergence chemical and in so1ne c,1ses will kill small weed seed-
1 ings by contact ,,Vitl1 di1·ected SJ)r;,,,~ the J)rinciple 1s 1ne1·ely to J)hysi­
cally keeJ) the cl1en1ical oft tl1e le;t\'es a11cl ste111s of nt1rsery stock. 

j\,fany che1n1cals a1·e 11101·e effective J)t·e-e111e1·gence herl)1c1cles ,,,l1e11 
appliecl i11 the grant1la1· for1n So111e exceJ)tions to this a1·e simazine and 
;1t1·,1zine. The pri11ciJ)le 111vol,,ecl he1·e is tl1;1t grant1l,11· fo1·111s 1·e111a111 011 
tl1e st11·face and are 11ot leachecl as reaclily ,ts SJ)t·ays. 

A goocl ex,111tJ)le ot· a selective 1·e,iclt1,1! t1·e,1t111e11t is clactl1al, a cl1e111-
ical lo1· J)1·e-e111erge11ce cont1·0! of c1·,1bg1 ;1ss i11 l,1w11s. j\,fost estal)lished 
l,twn g1·,1sses are re~1~tant to cl:1ctl1:1l, IJ11t it is ,,ery toxic to ge1·111in,1t111g 
c1·,11),g r,1ss seecl. 

, 

APPLICt\TION TECHNIQUES INVOLVED 
Prc-e111c1·gencc he1-lJic1cles are aJ)J)liecl as ,l ,J)r,1y 01· i11 the cl1·y 01· 

g1·,11111lar lor111. Tl1e ,lpJ)lication o( ,111 ove1·,1ll ,J)1·,1y to ,eedecl c1·01)s i, 
relatively ~i1nple and c,tn Ile ;1ccc>1111)li~l1ccl witl1 little clil[ic11lty. All 
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tl1,1t is 11eeclecl Is to clete1·111i11e tl1e a11101111t of liguicl tl1,1t ,t SJ)1·,1ye1· is 
clel1ve1·ing 1)e1· 1111It ,11·c:1 ;111cl tl1e11 acid the cle~i1·ecl ,1111<)t111t <>I cl1e111ical 
to 1n,1ke tl1;1t vol11111c Fo1· ,11)JJlyi11g clirectecl s1)1·,1}'S, l1oweve1·, the p1·0-
ceclt11·e is 11101·e cl1ll1ct1lt 111 orcle1· tc> keeJ) tl1e s1)r,1y oil tl1e nt11-~er)' 
~tock tl1e 11<)1.zle 11111,t lJe c01·1·ectly 5paced ;111cl be 5et ,tt ,1 JJ1·01Je1· ,111gle. 
1\lso tl1e 1·0,v~ 11111st l)e 11111101·111 Ill ,vicltl1 if 111ore tl1:111 ci11e row 1s to be 
SJJ1·;1yecl <1.t ,1 t1111e. U11less la1·ge acreage are to be SJ)r,1vecl, it wot1lcl 
J)1·cil)ably be ~,1le1· to ,tJ)JJly the cl1e1nic,1I ,vith ,1 si11gle no1.zlc tl1,1t i~ con­
t1·0Ilecl lJy tl1e ,IJ)J)lic,1tci1. 

Table l .. -Sum111ary of herbicides used for control of weed~ in nur,ery stock. 

S1tuat1nn Hcrh1c1dc 

\V'1nter weeds i11· 
J)1rected seeder[ c, oj1.1 DN 111' 
peacl1, wal11ut. dog­
,voo<I, oaks, c1c 

S111nmer ,veecls i11 
Bare ]looted .Stocli 

Rooted Trn11spla11ts 
111 Field 01 Ca11s 

Liners - one month 
or mo1·e afte, 
planti11g 

Establ11hed Li11e1, 

(two ann11al appl1-
catio11s only) 

Field Stock 
(two a111111al appl1-
catio11s only 

, 

S1111a11ne 
• 

Nab11ro11 

CIPC 

No11e 

DNBl' 
CIPC 

DNBP 
CIPC 
Neb11ro11 

DNBl' 
CIPC 
Simaz111e 

Neb11ron 

DNBP 

S1ma1ine 
3 lbs + 
Amit1ol 
l lb 
(Am1zi11e) 
Cll'C 
S1maz1ne 

Neh11ron 

Dacthal 
Zytron 

RJte lbs/ A Know11 Int()!, 
Forn1ulat1on (dct1vc) erdnt Species 

Sp1·ay or 
gra1111lar 
Spray 

Sp1ay or 
granular 
Gra11ular 

-

Gra1111lar 
Granular 

Gran11lar 
Gran11lar 

• 

Direct spray 
or gran11lar 

Gra1111lar 
Granula1 
Direct spray 
or granular 

Spray or 
gra11ula1 

Gra1111lar or 
direct spray 
Direct spray 
Fall or early 
sp1·111g only. 
Keep 12''away 
from plants­
Gra11ular 
Granular or 
direct spray 
G1·anular or 
direct spray 

Granular 
Gran11Jar 
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8-10 

2-3 

5 

8-10 

8-10 

8-10 
8-10 
5 

8-10 
8-10 
2-3 

5 

6-8 

7 

8-10 
3 

5 

IO 
15 

All s111all 
see<led c1 ops 
All small 
~ceded crops 
All small 
see<lecl ct ops 
None 

All 

Barbe1·1·y 
None 

None 
No11e 
Azaleas 

Azaleas 

Azaleas 

Azaleas 
Barberry 

Azalea~ 

Azaleas 

No11e 
None 

Effcct1vc 
C<1ntrol 

3-4 mo11 t hs 

4-6 mo11th~ 

4-6 n1011 ths 

3-4 mo11ths 

-

4-6 weeks 
3-5 week5 

4-6 weeks 
3-5 weeks 
4-6 weeks 

4-6 weeks 
3-5 weeks 
6-8 week5 

6-8 weeks 

4-6 weeks 

8-12 weeks 

3-5 weeks 
6-8 weeks 

6-8 weeks 

Season 
Season 



G1·,111t1la1· l1e1·bicicles c,111 be aJJJJl1ecl ,111tl1 111odiliecl te1·til1ze1· cl1·ills, 
ce1·tain ,eecle1·, 01· duste1·s. The gre;1test dilf1c11lty i11 ,LJJplying gr;111t1lar 
111ate1·i,1ls 1s JJ1·01Jc1· cali!Jr,1t1011. J\,fost grant1l,11· applic,ttors ,11·e eg11ip­
jJecl '\\11tl1 g1·av1ty 110,11 co11t1-cJI c!e,riccs ,11!11cl1 ,11·e ,,ery clill1c11lt to p1·01Je1·­
ly set. Tl1e 111ost s,1ti,f,1cto1·y tyjJC c>l ,1ppl1c,1to1· !01· l,11·ge scale 11,c 1s a 
tracto1· 111c>u11tccl C)'clone ,eecler, l1t1t it l1,1s ,everal cl1,,1dva11t,1ge tl1e 
111,1101· c>11c being ,1 1-ed11ct1011 i11 011t JJtll as tl1e l1oppe1· l1eco111es e11111ty. 
For ge11e1·,1! 11sage 1t ,1101,ld be best to ,veigh 01· 111eas111·e tl1e ,111101111t ol 
111ate1·i,1l 11eeclecl 101· ,, gi,1c11 ;11·ea ,111cl ,tJJtJly it ,111tl1 ,1 s111,111 ,tjJjJlic,1to1·, 

go111g o,1c1- tl1e ,11·c,1 t,vc> <JI" tl11·cc t1111c, 1l 11eccs,,11·y. 
l{otl1 ,JJ1·,1y ;111cl g1·;11111l,11- aJJJJlic,ttions sl1c>t1lcl IJe ,11JtJl1ecl ,l101·tly 

,1lte1· 11l,111ting 01· c11lt1v,1t111g IJelo1·c tl1e '¼'eecl, get st,11·ted. 111 ge11e1·al 
0111)' ,1111111,11 ,,,eccl, ,tre s,1Lisl,1cto1·ily co11t1·ollecl by a JJ1·c-e111e1-ge11ce ap­
tJI icatio11. Gra1111l,1r a JJJJI ic,t t1ons sl1c>11lcl not be ,t IJJJl1ecl ,,,11en tl1e 1111r,­
e1·y stock lol1,1ge 1, ,vet. 

RESIDUAL J>JZOPER'I"IES AN!) USES OF 
SQJ\,JE PRE - £J\,JERGENCE HEIZBICIDES 

Tl1e ,1ct1on ol pre-e111c1·ge11ce herlJic1dcs ellccted gre,ttly by c11v11·c111-
111ental cond1t1ons ,11cl1 ,1:, ,011 11101stt1re, ,11bseq11ent 1·,1intall, te111pera­
tt1re, soil LYJJe, ,veecl ~JJecie, JJ1-ese11t and 111any othe1· l,1cto1·s. lt ,vot1ld 
tl1eret·orc, be i1n1Jo,s1IJle to s11ggest ,veed co11t1·c1! t1·eat111ents tl1;1t co11ld 
IJe safely ,ind ellectively u,ed in v.11·iot1s ,ectio11, of tl1c co11r1try. The 
lollo,v111g l1e1·bic1cles (table I) l1ave been t1secl '¼11th s11ccess 1n V11·gini,1, 
b11t tl1ey ,ho11lcl IJe 11secl '"'itl1 c,1t1t1c111 11ntil tl1c gro,ver beco1nes 1,11111l1a1· 
111ith tl1ei1· JJe1·!01·111;111ce i11 Iii, 0,1111 11t11·,e1·y. 

J\,fQI)ElZATOIZ CH,i\l)v\11CK: Tl1,111k )'Otl, D1· c:11,11Jpell. I ,1111 
,111·c tl1ere ,viii be ,0111e q11c,Lions 101· yot1 l,1Le1· 011. 

\•\Te '\\1 111 110,v tt11·11 tcJ Jol1n Ne,1•l1ot1se, ]3,1g;1telle N111·se1 )', lc11· 111, 
<.<llllllletltS. jol111 ! 

J\,J 1·. N e,vl1011,e 1Jre,e11 tee! !11s JJ,11Je1· 011 \Vcccl co11 t1·c1l i 11 tl1e 11111·~e1·y. 

CHEMICAL WEED CONTROL IN THE NURSERY 
.JOHN N E\VHOUSE 

B{1g{tlelle ,V1t'1se1y, /11c 

H1111 t1ngto1i Slrtl l(J11, N etv }' 01 fl 

Che111ic,1l weecl co11t1·ol, 1Jrope1·ly 11sed, is one of the lJe,t 111011eY-s,1,1-

c1·, tl1,1t l1as IJee11 i11t1·oclt1cecl to tl1e nt11·scry bt1siness 111 111a11y yea1·s. 
Tl1e cl;1ys ol tJl<111t111g 111ate1·1al by l1,111cl ;ind h,111cl ½1eecli11g 01· !1c)c111g ;11·e 
J;1,t clis,tJJJJe,11·i11g. 

1\11y 111,1te1·1al tl1,tl ,v1ll k1ll ce1t,1111 tyJJe~ ol jJla11t g10,11tl1 ,,,!11le ,1l­
lo,v111g otl1e1·s to g1·0,1' is cla11ge1·ot1, if i11di,cr1111111ately 11secl ,,v11e11 
using a11y ot the 111ater1als on the n1,1rket tod,ty, it will certainly JJay to 
follow th_e manulact11rer's recommendations and try the 111aterial to be 
t1sed 011 ,t s111all 5cale to asce1·tain l1ow 1t ,vill ,tcl under loc,11 co11clitio11s. 

189 
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111 ot11· C<lSC, tl1e yot111g ,tock J)l,111ted 111 l)etls ,v,1s tl1e 111ost CXJ)e11sivc 
d1·c,t of the nt11·scry to keeJ) cle,111. Tl1e 111,1te1·ial pl,111ted i11 iielll rows 
1s J)l,1nted so tl1at mecl1;1nical ct1lti,1atio11 is J)ossible, leaving very l1ttle 
l1ancl ,vo1·k to l)e clo11e L,1!)01· i11 ot11· sectio11 oi tl1e cot1ntry 1s probably 
qt1ite ,L bit h1gl1e1· tl1an 1t 1s i11 111ost, 1naki11g it ne,11·ly econo111icall)' i111-
possil)!e to g1·0,v 011r o,v11 Ii11e1·s. 

0111· are,1 L)l l)edclecl stock co11:,i,ts ot ,tl)ot1t 2½ ,1c1e,. l11 a11 ,11·e,1 
])l,111tell to1· tW() yea1·s, 011 !1ea,11Iy 111,111t11·ed soil, a11cl i1·1·igatecl clt1ri11g tl1e 
e11t11·e g1·0,v1ng sc,1so11, tl1e v-•eecl J)O])t1latio11 w,1s jt1st too ex1)e11sive to 
keep 1111cle1· co11trol. 1'!11s lee! 11:, to t1·y cl1e111ical ,veed co11t1·0!. C1·,1g 
l1e1·b1c1cle, ,vl11le lloi11g ,1 l,1i1·ly gL>Oll jol) ,vitl1011t cl,1111;1ge, llill 11ot !,1st 
l011g enot1gh, ,incl chlo1·0 IPC d,1111,1ged so111e 111ate1·ial severely. While v-1e 
l1,1ve he<l1·d ol goocl 1·e,11lts ,vith botl1 of tl1ese 111,1te1·i,1ls, ne1tl1e1· ol tl1e111 
Sl>lvcll ot11· J)1·oble111. 

011r 11ext tr1,1l ,,·,1s ,v1tl1 si111;1.1.i11e. vVc !1ave l1,1ll ,11cl1 gooll 1·e,t1lt, 
,,11tl1 tl11s 1n,1te1·ial tl1,1t 110,,, ,ve ,11·e t1si11g it exclt1si,1ely. 1\:, you all 
k110,,1, tl11s 1s 11ot a new 111,1te1·i,1!, h,1ving l)ec11 011 tl1e 111a1·ket 101· two 
or 111ore ye<lr, lt l1as !)een usecl in nearly all sect1011s of the country 
,vitl1 equally goocl rest1lts. 

Tl1e Geigy Cl1e111ic,1I Corpo1·,1til)n, like ,ill otl1e1· !1e1·b1cicle 111,1nu­
tactt11 c1·,, gi,1e 1·e,L11n111encl,1tio11s l01· t1se of tl1ei1· J)t·oclt1ct, bt1t ;1sst1n1e Ill> 
rcs1)011,1bility 101· cla111agc 1·esult111g l1·0111 its ttse Geigy·, reco1n111end,1-
t1on, i11clt1de its ttse on ,t w1cle v,11·1ety of j)l,tnts s11cl1 as ,11·bo1·vita, i),11-
be1·1·y, boxv-1ooll, j11ni1)e1·,, yews, and others. Elsewl1e1·e in tl1e reco111-
1nendations it states ... ''t1nless otl1e1·wise st,1ted, do not apply si111azi11e 
to l,111cl J)l,111tccl to a11y c1tl1e1· c1·01), 01· da111,1ge to tl1e c1·op 111,1y 1·est1lt ." 
They ,1!:,o reco111111encl it be used 011 estal)li:,l1ed stock 011ly. 

\•Ve l1,1,1e 11ot £ollo,,1ecl tl1e,e 1·eco111111e11clatio11s to tl1e lette1·. \•Ve 
clec1llecl 011 ,L sol11t 10n ol l1ve 01111ces ol ,i111,1z111e 80 to 30 gallo11s of ,,,ate1·. 
\,Ve l1,1vc t1,ecl tl11s 1111xt111·e on 11e,vly tr;111splanted ct1ttings, w1tl1 excel­
le11t 1·esults. f\J)j)liecl witl11n ,t f('\\' cl,1ys ,lfter trans1)la11t1ng, alte1· 11·rig,1t-
1ng tl1e beet, ,incl loose11i11g tl1e s01! ,vl1e11 it ,vas dry enot1gl1 to ,,,01·k, 
,ve l1,1cl goocl co11t1·0I ,,,1tl1 a 111i111111t1111 ol cla1nage. vVhe11 l use tl1e 
te1·111 ''good co11t1·0!,"' 1 clo 11ot 111e,111 a co1111)lete el1111i11ation of weecls, 
b11 t r,1 ther cl>I1 trol to tl1e J)oi11 t wl1ere It is poss1 ble, to weed ,111 acre ol 
!111e1·:, 1n a ,1e1·y sl1ort ti111e St1·e11gtl1e11ing the 111ixtt11·e to tl1e point 
,,,he1·e ,111 ,veecls a1·e eli111i11atecl [01· ,l yea1· i11 11e,vly t1·a11s1)!,111ted ,tock 
111ot1lc!, 111 111y 01)111io11, b1·111g tl1e co11centr,1tio11 too clL1se to tl1e clange1· 
})0111 t. 

111 ,tdll1t1011 to tl1e 11st of 111,1te1·i,1l co11t,1inecl 111 tl1e 111,11111l,1ctt1re1·':, 
1·eco111111e11dat1011:,, ,,,e l1,1,1e t1,ecl 1t on sevc1·,1l otl1e1· v,111eties ol 1)la11t:, 
,1•1tl1 ,11ccess lll1odoclc11ll1·011, J:>1e11s 1apo111ca and ,1z,1lea c11tting~ and 
gr,1lt~ L)I Ace1 pr1!111<1l11111 rit1rJp111p111eit111, [<r1gits ,ylvritic<i 1·1,;e1,1 ,111cl 
T,11gri cc111ade11,11 sc11ge11t1 were t1·e,1tecl ,vitl1 goocl re,tt!ts. 

\•Ve !1,1ve l1,1cl so111e ll.1111age 11·0111 tl1e 11se oi si111,1zi11e 111 only L>11c 
c,1se. This ,v,ts ;111 a1·e,1 ol app1oxi111ately 150 square leet pla11ted ,vitl1 
yew. A check of the 1·eco1·ds for this J)articular are,1 showed tl1at it hacl 
received live ,tJ)J)l1cat1on~ of the 111aterial in a space of eleven 1nonths. 
Tl11~ ,,,,1s ne,11·ly three ti111es tl1e closage tl1e other ,11·eas h,td 1·eceived. 
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1\ltl1ougl1 tl1e cl;1111;1ge ,v,1s sl1gl1t, it cl1cl sho,v tl1,1t c,11·e ~11011lcl be tdke11 
1n tl1e 11se ol tl11s cl1e111 ic,11. . 

Tl1c J)roble111 ol ,111y JJOs~ible b111ld111J of tl1e 111,1te1·i,1l i11 tl1e soil 
l1as been ;1 tOJJic ot cli,c11ssio11 eve1· si11ce this 111ate1·1,1! ,,,,1, 1J11t <>11 tl1e 
111arket. I ;1111 11c)t ,tl)le to olfe1· 11111ch along tl1is l111e Alte1· 11s111g 1t 
tor t,vo yc,11·s, ,it tl1c stre11gtl1 111e11tio11ed e,1rlie1·, we clicl ,o,v 011e ot the 
areas to rYe alte1· the li11ers V11e1·e 1·e1noved. As l,11· ,1, we co11lcl see, 1t 
did not 111,1ke ,111y clillcre11cc in tl1e ger1111n,1tio11 ol tl11, seed. 

i\·I O DEJ{1-\ ~~o ]{_ CH1\D \'°11 ICK. Tl1a11k yo 11, .I ()!111, 101· tl1o~e COlll-
111e11t,, a11d 1 ,1111 s111·C' ,tg,1111 tl1e1e ,vill be so111e q11estio11, rel,tt1ve to the 
11,e ol cl1e111ic;1l, 101· ,,,cecl co11t1·0!. I !101)e tl1,1t ,,,e 1111gl1t l1,1ve ,1p1J1·oxi-
111ately l1,1lf ,111 110111· so ,ve can get 011t so111e ot tl1e 1Jroble111s tl1,1t ,tre ot 
interest to )'Ott Beca11se of tl1is I ,1111 only goi11g· to take a ve1·y fe,,, 
111i1111tes ,ts !,tr ,ts 111y J),11·t ol the JJrog1·a111 is co11ce1·11ecl l ,vas goi11g to 
111ake so1ne ge11eral 1·e111a1·ks, IJ11t I· th111k ,ve ,11 111 t111·11 cl11·ectly to the 
slicles a11cl J ,viii 111,tke ~0111e co111111ents ,vh1le ,,,c ;11·c goi11g· tl11·011gl1 
the111. 

(D1·. Cl1,tdwick JJ1·ese11tecl sl icles dt1cl re111,1rkccl 011 tl1e 1·ese,11·ch l)e1ng 
clo11e 011 n11rse1·y ,,,eccl co11t1·<)i ,tt tl1e 0111<1 1\g1·ic11lt111·;1I Ex1)e1·i1ne11t St,1-
t1on.) 

\•Ve ,,,,IJ co11t11111e witl1 tl1is J)a11el clisc11ssio11 l)y 01)e11111g tl1e flcici1· 
• 

ll)) 101· qtte~tlOll,. 

DR. i\•f;\HLSTEl)l~: Ho,v cl<ies 1l1e te1111)e1·,1t111·e cil tl1e ,<11! i11 tl1e 
ca11 i11 tl1e g1·eenl1011,c cc)1111),tre ,,·1tl1 tl1e te111pe1·,1t111·c 111 tl1e tield? I 
a111 tl1i11ki11g l1c1·c ,1l)o11t tl1e 1·dte ol l)rt>akdo,vn of ,i111,1z111c 111 tl1cisc ca11s 
as co1111)a1·ed to tl1at 11ncle1· fielcl conclitio11s. 

i\•fODER;\TOlZ CH;\D\•VICK: I will l1,1vc to ,tcl1111t, Jol111, ,ve 
cl1cl not t,tke soil tc1111Jer,tt11res 011 these. These c,111~ ,vc1·e 111 ,t 1·elat1ve­
ly cool g1·ee11l1011se cl111·111g· tl1e SJ)t·i11g of the yea1·, 111,1i11t,1111ecl ,tt 1·011gl1ly 
60 to 64 deg1·ees. i\•fy g11ess is tl1at tl1e soil te1111)e1·,1t11re i11 tl1ose ca11s 
,,,011lcl not be g1·e,1tly clifle1·e11t fro111 V11l1,1t ,,,e ,,,011l cl fi11cl 111 tl1e l ield 
at tl1e ti111e ,,,e 1101·111,111)' ,,,011ld so,11 oats. 

l\•IR l\•IAIZ TIN VAN HOF: I ,,,011lcl I 1ke to ,tsk J 0!111 Ne,11!1011se 
11 tl1e ,11)J)lic,1tio11 lie 111,1kes 15 o,1e1· tl1e co111·sc of ,1 )'e,11· 01· clc> yo11 ,lJ)J)ly 
it ,tt ,cve1·,1I ti111cs ol 1l1c ve,11·? 

• 

i\·IR NE\•Vl-IOUSE: Tl1e 111,1te1·1al I 11,e 1, ,JJ1·,1yccl c111 Jtt,t 011ce ,1 

l\•11{ V 1\N HOF· l, tl1e1·e ,tll)' bt1ilcl-111J <>1 tl1e 111,1tc1·i,1! 111 tl1c 
,01!? If )'011 11~c it 1111i1·c tl1,1n 011ce ;1 ye;11· ,vo11lcl it 1·et,11·cl ti11,1l gro,-vth? 

l\•IR. NE\•\11-lOUSl~.l clo11't tl1i11k it \1'011lcl 1·et,11·ll g1·0"11'tl1, ,tltl1011gl1 
V<>Lt 111ight get s0111c b111·11i11g. I ha,1e11't fou11cl ,1 c,1se V11!1c1·c l c,111 s,1y 
tl1at it 1·et,11·clecl g1·0,11tl1. I clicl l1ave a te,v cases of b111·11i11g 1·es11lting 
£1·0111 over-a JJ!)l ic,t tion. 

l\•IR. DE vVII,Dl~. vVe tried ,1111,11ine 1111cler tl1e cli1ection of the 
dg1·icult11ral 1·e1)1·ese11tative of Geigy, J)t1tti11g it 011 ;1zaleas ,111cl 011 ai·-
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te1111~i,1. vVe t1~ecl ,1~ 111t1cl1 ,ts lot11· ti111es tl1c 1·ec<J111111e11clecl st1·e11gtl1 a11(l 
,,,e go~ 110 cl,1111,1ge to the azale,1s. It ciicl qt1ite ,t bit of ha1·111 to tl1e 
,11·te111e~i,t, l1oweve1·. Tl1is ,,,as !Jt1t in i11 i\·[ ,ty ,111cl clt11·i11g tl1,1t ~11111111e1· tl1c 
;11·te111esi,1 ,v,ts 1·etarcled bt1t not k1llecl. Tl1e i11te1·e~ti11g thing v-1as tl1,tt 
the following s1Jring we got mucl1 1no1·e kill on tl1e arte111esia. This is 
tl1e tl1ing· tl1at sc,trecl 111e for field cro1Js. The stt1ff doesn't v-1ork down 
11e,trly ;1s last as the 111:11111fact11re1·s think 01· I ,vo11lcl11't have got 11101·e 
k1ll tl1c ~eco11cl ye,tr ,vitl1 no 11101·e ,tJJIJlic,1t1cJ11 

i,[J{. ,Jli\•I \·VELLS. l ,1·,tnt to cl11·ect tl1c qt1e~tic>11 t<> Jol111 New­
l11it1,e, l:i:t1t IJclo1·e r ll<> tl1i, l ,v<>ttlcl ,ay tl1,1t we l1,1ve bee11 testing s1111,1-
1ir1c on ;11;1]e;1s ,111cl 1·hocloclenclrons ,111cl ,,,e l1,1ve hall 110 cla1nage what­
~cieve1·. \,Ve took ,tzale,t liner,, 111,tcle tip <>111· becls, 111 the 11cir1nal 111d11-
11e1· ,v1tl1 tl1e ,1dclition ol the pe,1t, 1·ototillecl ,111cl JJt1t ~1111az111e 011 the 
to1J. '1'!1c1·e \\',ts a virt11al eli1ni11,1t1on <JI ,,·eecls We t1secl tl1e gra11t1lar 
at ,tbot1t tl1c 1·,1te ot th1·ee po11ncls to tl1e ;1c1·e. Tl1e1·e ,v,ts 110 notice,tble 
cltect ,tt ,ti! 011 tl1e g1·c1,,1th ol tl1e JJl,111ts The lcJ!lov-1 i11g· ye,11· tl1e s111all 

,11·e,t t1·e,ttecl ,v,1s cle,11· of ,11eecls It ,v,L~ ,tg,1111 rototilled, planted and 
,tg,1111 t1·e,1tecl ,v1tl1 si111,1zi11e. 'fl1e1·e v-1,ts 110 11oticeable ettect 011 the 
,tz,tle,ts ,t11cl tl1e1·e ,ve1·e no ,,1eecls. \ 1Ve l1,1ve, tl1erctore, co111e i11 t,vo 
yedr!> i11 tl1e s,1111e area ,11itho11 t da111;1gc so J,11. 

No,v, Jolin, I ,v,1s intere~tecl i11 yo111· ,t,1tc111e11t that you !1ad ~JJ1·,1y­
ecl yo1111g tJlants c1I rl1odoclenclro11 :111cl a1,1le,t in beds and !1ad no da111-
;1gc. \,V,t~ this 1111111ed1ately atter JJ!a11t1ng ancl at tl1e 1·ate you 111en­
tic>11e<l) 

i\1IR NEv\'HOUSE,: Th<lt was ,vith1n lour d,tys alte1· they were 
JJl,111tecl, c>11 ,tbcit1t the !Otl1 ol Jt1ne. We ,tJJ]Jliecl the che111ical at the 
1·,1 tc cif I ivc ounces to thirty gallo11s cil w,1te1·. 

i\111{. vVELLS: Tl1c qt1estio11 l1crc i~ wl1,1t ,11·c,1 clicl Yott cove1·, Jol111, 
,v1 tl1 th,tt SJJr,1y? 

j\,IR. NEv\1HOUSE: vVell, t() ,111s,11c1· tl1,tt ()Ile, 111,tybe l bctte1· tell 
y<Jtl !1ow I clo it \i\1e plo,v t1ntle1· ,t l.O\'et· crop ol 1·),e, tl1e11 we 1·otot1ll 
111 ,tlJ011t t,vo 111cl1es ol a 111ixt111·e ol 1)e,1t d11cl 111,111111·e. \,Ve st1ll clo 
tl1i11gs tl1c olc!-lasl1io11ecl ,,,ay. \,Ve IJecl 0111· l101·ses ,,11tl1 pedt 111oss. It 
,01111c!s ex !Jen~i,·e b11 t 1 L 1nakes ,vonc!e1·l u 1 111:111t11·e. N aturall )', yot1 get 
,t le,,, 11101·c ,veecls that ,vay 1-\fter 1t 1s JJl,111tecl we 11·1·ig,1te 1t As soon 
,,~ it 1s cl1·y e11011gh so it \\1111 V-'01·k tt]J ,111cl 011 ,t goocl clrying day so tl1e 
colr>1· oi' tl1e srJil ,vii] cl1,111ge ,1fte1· it 1s \.vo,·kecl, ,ve SJJ1·ay on just eno11gl1 
to cl1ange tl1e colo1·. Now how 111any pot1nds yot1 end up witl1 to the 
,tc1·e, it 1s l1arcl to Iigt11·e out. I to11ncl tl1at is a JJretty foolproof 111ethod. 

i\1l!l. GEORGE HOYSIC (liochestc1·, New York): vVe have quite 
Ioci,c ~oil witl1 JJ!cnty ot 01·gan1c 111,1tter. We h,tve usecl the 4-W grant1-
l,11· ,i111,1Li11e <)11 E11.011y1r1ttJ vegPlttJ, r1lr1ti1,1 ,tncl alati1s co1np11ctc1, a11cl olJ­
,crvctl th,1t we got quited IJit cil cleloli,1ti<111 on the E. 11eget11s, a11cl quite 
,t !)it ol yellci,vi11g 011 tl1e E. 11lc1t11s. We discussed thi, witl1 a 11t1111bc1 
ol tl1e 111e111be1·s wl10 11,tve s0111e k110,vlctlgc of cl1e111icals. 011e of the~e 
111e11 st,ttcd tl1at si111azine lo\.ve1·s tl1e pH ol tl1e soil and it we ,vould aJJ­
JJly l1111e to the s011 1t ,vould co111pensate for it. Well, we went along 
,tnd cl1d it, ancl ot1r soil is roughly arot1nd pH 6.3. Tl1is ,vas done in 
i\1Iay ,tncl ag,1111 i11 Jt1ly. \,Ve noticecl the coloring was co111ing back to 
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the pl,1nts. The 11ew tol1age 011 tl1e Euu11y1nus veget11s was co111111g 
,1long in tai1·ly good shape, also, in fact, s0111e looked so good that ,vc 
t1sed son1e 011 landsc.1 JJe job5. 

What clo you l1ave on th,1t concl1tion? 
J\'IODER1\TOlZ CHADvVlCK: A11y co1111nents over l1e1·e 011 }JH 

cl1a11ge c,1t1,ecl by ,i111,1zi11e? 
DR CH1\PPELL: I l1,1,'e 110 clata 011 tl1e ettect of tl1e 'cl1e1111cal 011 

,oil pH I clo11"t tl1i11k t\\'O to lot11· IJOt1ncls JJe1· ac1·e is goi11g to cl1,1nge 
the soil fJH ve1·y 11111cl1, reg:1rclles, ol ho,,v ,tcicl alkaline it is. 

011 tl1e ge11e1·,1l ,11IJjct ol gr,111t1l,11· ,i111,1z111e, ,ve have l1,1d co11s1de1·­
,1ble 111jt11·)' 111 ,0111e 111,t;111ce, ,vhe1·c ,ve pttt ori a11 ,tIJJJl1c,1t1011 as low ,ls 
t,vo 11ot111cl, JJe1· ,1c1·e <>II ,1z,1le,1s. No,v i11 SJJ1·,1y to1·111 ,,ve l1,1ve 119-cl ,0111e 
te111po1·,11·y cl,1111,1ge 011 ,0111e specie,, espec1dlly 011 the yot111ge1· line1·s. In 
tl1c>se ca,es, tl1ey 1·eco,•e1·e<l. l ,vot1lcl like to point out t1nde1· ce1 t,1i11 
co11ditio11, yot1 111,1y get ,0111e injt,r)'· J\1fost ot the,e gentle111e11 l1ave 
i11d1catecl tile)' l1a,•e11't l1,1cl any 111 jt11·y, a11cl I ,1111 st11·e they l1aven't l1acl 
1t Howeve1·, l ,,,ot1lcl jt1,t like to tl11·0,v tl1,1t i11 becat1se tl1e1·e is tl1i, 
JJo,sibility. 

i\,JODERA"rOR CHAD\\TICK: I w,1nt to throw tl1i, c1uest1on in 
l1e1·e, il yot1 w1ll JJa1·clo11 111e. l tl1i11k one of the 1nte1·esti11g aspects ol 
this p1·oble111 1s the co1·1·elatio11 between the g1·a11t1lar m,1te1·ial and a sp1·ay 
,tJJpl1cat1011 The ge11tle111,111 ove1· ,tt tl1e e11cl of the table l1e1·e, clown ,tt 
01110, is k110,vn ;1s ''110 grant1ldr Alban." so I would like to have l1i111 
111ake ,1 few co111111e11ts c>n thi5 pl1,1se ot the JJroble1n. Ke11! 

DR. 1\LBAN: I ,1111 not 50 111t1cl1 ag,1inst g1·,1nt1la1·s as l a111 agd111st 
tl1e 111etl1o<l \\'e l1a,,e to ,l}J}Jly tl1e111. \,\Te clo 11ot at tl1e JJ1·esent ti111e 
l1ave acleqt1,1te eqt11JJ111e11t to get ,t goocl e,,e11 clistr1bt1tio11 ot g1·a1111les at 
tl1e t,vo to tl11·ee pot111cls cl1st1·ilJ11tion 1·ate tl1,1J we neecl The pe1·lo1·111-
,111ce ol tl1ese cl1e111ic,1ls, 1nclic,1tecl lJy the ,1bst1·acts v1'l1icl1 I just 1·e­
ceived fro111 tl1e Nortl1 Ce11t1·al \Veed Co11trol Co11ference indicate that, in 
gene1·al, )'Ot1 can exJJect ,1bot1t tl1e same 1·es11lts ,vhetl1e1· you spray 01· 
whethe1· )'Ott 11se the g1·,11111les. I tl1ink tl1is has been holding up right 
,1long. 011 tl1is si1nazine questio11, I would j11st like to point out Chad, 
tl1at we ,ire clealing witl1 a {ai1·ly insoluble 111aterial and as long as yott 
clo11't h,tve ve1-y 1nt1cl1 rain and i( yo11 do11't ir1·ig,1te very 1n11ch, you ca11 
p11t a lot of si111azine i11 and 11ot get any da111age. I did put two and £0111· 
JJ011ncls on JJOtatoes ,111cl I 11e,1e1· l1t11 t the pot,1toes ttntil 011e year I got 11 
inches ol r,1in in nine cldys. The t\\10 pot111ds of si111azine knockecl 011t 
,111 the pot,ttoes. I l1,1ve Jttst rece11tly, this st11n111e1·, completed an eval11,t­
tio11 ot 90 v,1riet1es ol ,,veet co111. Si111az111e 1s 1·eco1111nencled 011 s,veet 
cot·n Se,,e11tee11 011t of the 90 l1,1cl ,1 lO-po11ncl 1·ate JJe1· ,tcre v-,hil·h ,,,e 
1111ght co1111)11te tro111 J)ltlti11g 011 t,vo to 1l11·ee J)Ot111d ,1p1)!1c,1tions. Seve11 
of the,e vc11·1etie, l1,1(! ,t s1g11ilic,111t 1·ecl11ct1011 i11 yielcl. Now this i, ,vitl1 
,,veet co1·11, ,t c1·01) tl1,1t ve1·y lleli111tcly si111,1zine is reco111111e11dell. lcl1·. 

I tl1i11k ,ve l1ave to 1110,,e vet·)' c,11·eft1!ly i11 i11cor1Jot·,1ting· si111,1zi11e 
111 s0111e of tl1ese soil l)eds, becd11se ,ve 111ay e11cl 11p l1avi11g to pt1ll so111e 
of this soil llJJ ancl tl11·0,,ving it a\VdY. 

j\,JR DICK VANl)ERBILT: I ,,vo11lcl like to 1nake a state111e11t 
about si111azi11e on ,1zale,1s. I believe one of the 1nost i1n1Jortant tl1ings 
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,vhy Ji111 didn't get injlll)' a11cl \\'ll)' \\'e clicl11't, is the higl1 level of 01·g,tnic 
111atter in Ol11· becls. ,,\,'e ha,,e gone llp to 16 pounds actual of si1naz111e 
on all v;11ieties of az,1leas that we g10,v and the s,trne with rhodode11-
dron. Not one 1·l1oclode11dron was itlJltred at the 16 pol1nd level. I 
woulcl s,ty the1·e is at last 25 pe1· cent 01·g,tnic 1natter in Oltr soil. ln the 
field, on 1 lex 1·ot2L1zda one ye,11· ,ve llsed 2.2 IJOl1nds of s11nazine ,incl got 
no inju1·y. The organic 111atte1· ,,,as a1J1J1·oxi111ately l.97. The followi11g 
year the 01·ganic 111,1 tte1· d1·01J}Jecl to 1.2. Tl1e1·e was c1ui te some in jury 
with the same r,1te. 

D1·. Chaclwick, clo yot1 k110,,, of ,111y co11·cl,tt10n IJet,veen orga111c, 1nat-
t1· a11d in jury? • 

i\'IODERATOR CHADvVJCK: ,,Ve h,t,•e 111ade 110 olJser,,,1t1ons 011 
the use of ~i1nazine t111de1· va1·1ot1s an1ounts of organic, 111,ttter i11 tl1e soil. 
I wondc1· it there a1·e a11y co1nn1cnts from tl1e panel on th,tt. 

DR. CHAPPELL: I think tl1at is ge11erally t1·l1e with any chc111ic,,tl. 
The l1igher the org,tnic 111atte1· tl1e 111ore cl1e111ical it w1ll stand, inclucl-
1ng· fe1·t1l1zer. If yol1 have enough orga111c 111atte1· tl1cre t<J ,1bsorlJ the' 
che111ical yolt a1·e 11ot ,t~ likely to have troulJle witl1 injury. 

i\!IR NEWHOUSE: It all goes back to wl1at I said ;1 wl1ile ago. 
I 1·eco1n111end that it be tt·iecl Ollt locally 11nde1· yo111· own conclitions. 
,,vhat ,vorks well 1·01· 111e 1nay not ,,,01·k so good £01· yol1. Now 11 T ,vere 
to move 011t to Illinois and sta1·t gro,ving Ollt there, I would start experi-
111enti11g 011t tl1e1·c. I have l1it on a m1xtl1re that ,vorks fine for n1e 
under 111y conclitions. 

i\1IR. BEN DAVIS (Oklal101na): ,,ve have just recently tested si-
111azi11e on Ol11· 01·cl1a1·cl 11l1rscry We 11sed t,vo pol1ncls actual }Je1· ac1·e 
on a IJ,tnd s1J1·ay. ,,\Te r11n 011 a lou1· and a half foot n11ddle, and we 
sprayed a foot 011 each &ide of 011r row with two noz'.tles, using ,1 John 
Bean tyJJe SJJraye1·. \\Te calculated our sprayer ve1·y carefl1lly so we 111ain­
tainecl tl1e sa1ne t,vo JJOt111ds actt1,1l pe1· ;1cre d11ring every t,1nki11l ot 
sp1·ay. ,,ve sp1·a)•ecl several dificrent va1·1eties c>f both eve1·g1·ee11s ,tnd 
decidt1ot1s stock and got no i11jur)'· We also got only about t,vo-thirds 
control of the ,~,eecls. 

i\1fODERATOl{ CH1\DWICK: Th,1nk you. I 1night co111ment 
that this bandi11g 1netl1od of application is being 11scd fairly extensive­
ly in nt11·series at tl1e pi esent time. 

i\!IR T0i\'l PINNEY, _JR (E,•ergreen Nl11-sery, St11rgeon Bay, vVis­
consin) : Simazine I WOltld like to say, 1 is sometl1ing I would \)e real 
concer11ed abottt. ,ve l1ave l1acl a lot of: experience or we feel we have. 
vVe have about five m1ll1on li11e1·s and a lot of these are conifers that 
are 1>JJ1·uces and pi11es. i\'fost of the1n a1·e under this progra1n. ,,ve 
have 1n jt11·ed con1fe1·s ,vith as lo,v as l1alf a pound per acre, ,tctt1al. 
This ,ve k110,v. Ot1r 1·ecords are pretty accurate, and I think we l1ave 
~et 11p ,1 long-te1·111 plot. \Ve are wo1·k1ng on the 1·esidual £01· live years. 
\,Ve are applyi11g :ts l11gl1 as 20 polt11ds per ac1-e of simazine, seeing what 
,ve get, and yo11 ,voulcl be a111azed. I ,vould just like to suggest tl1at yo11 
take it a little bit ea1,y. vVe ha-v·e had a lot of inju1·y to 50.000 ti1· 

i\!IODERA TOI{ CHADvVICK: To1n, can I ask what other types 
of conife1·s have you had injury on at low rates? 

' 
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l\,JR. PINNEY: Cl1acl, it clepe11cls ,1 g1·eat deal on the ti111e. I an1 
11ot getting 1t on Co11color fir if aJ)pl1ecl before they sta1·t to gi·ow. If 
yot1 apply it alte1· tl1ey start to g1·0,v, i11 otl1er wo1·ds, let's say in August 
wl1e11 yo11 feel tl1ey ha,·e harde11ecl 111) a little bit, it will stop the buds 
rigl1t i11 tl1eir t1·acks and defoliate the f)1~111ts. However, the 1·oots look­
ed in goocl ~11a1)e lJecause there were so1ne tl1at were direct sprayed but 
,ve dicln't c!11·ect 1t good eno11gh. Alsc), Scotch pine and Po11derosa pine 
bel1;1vecl i11 tl1c ,;1111e ,v,1y. ll you ,IJ>t)ly it i11 tl1e late winter 111ontl1s, 
before tl1e J)l,111ts sta1·t to grow i11 tl1e s1)1·111g, ,111 these are pretty tolera11t. 
Yott 11,1,•e to le,11·11 ,,,11e11 to apply it. 

J\,lR. l)lCK BOSLEY (Bosley N111·se1·1es, lvlentor, Ol1io): Cl1ad, 
tl1e1·e ,,,e1·e ;1 co11 t)le ol otl1er cl1e1n1c,1ls cl1scussed and I wo11ld like to 
J)O~e ;1 qt1e~t1011 to tl1e J>anel 011 a111i110 trialole. The1·e ,vas q11ite ,1 fuss 
,1 yea1· ,1go 011 tl11s ,tt Thanksgiving. ls this a1n1no triazole tl1e sa111e 
;11n1no t1·1,1Lole ,ve a1·e using ,111d 11,1ve been 11sing for yea1·s on grass? 
\,Vhat justilic,1tio11 is the1·e fo1· us to tise it? Is it safe or isn't it safe? 

lvfODERATOll CHADvVICK: .A.ny co111111ent on it? Ken? 
Dll. ALBAN: As long ,ts we do11't eat 1111r~ery stock we a1e all 

1·1ght. 
i\rlR. BOSLEY: Tl1e 111en ;11·e J1a11clli11g it. 
Dll. ALB;\N: .A.11y time we h,1ndle herbicides we have to IJe c,11·e­

l11l. I think in no1·111al l1andli11g yo11 wo11lcl h,1ve no t1·ouble. I t1·y to 
give ,ill ot11· ,,,01·ke1·s i11st1·11ctions to be ca1·ei11l a11d ,vash tl1e11· 11ands ancl 
11ot get ,1 lot oi tl1i~ 111ate1·1al 011 tl1e111. I ,vo11ld not ,vo1·1·y ,1bot1t ,11111110 
t1·iazole 1f I ,vere you and normally 11se it. 

l\,fODERATOR CHADvVICK: We 11,1ve ti1ne 101· abo11t 011e 11101·e 
• qt1est1on. 

l\1IR ART VUYK: vVe st,11·tecl to 11se si111azine last yec11· 101· tl1e 
!i1·st t1111e 011 J,11),111e~e ye,v in e~t,1!Jlisl1ecl !1eld pla11tings. \,Ve treated 
<>11ly a ~111,111 :tre,t 111 J1111e, ancl in Septe111!Je1· when we planted ou1· oat 
cover c1·op we l1ad definite signs of chlorosis in 'the oats but no injury on 
tl1e .J,11>,111ese ye,v. This yec1r we t1·e,1tecl tl1at whole block ,vitl1 s11nazine 
i11 Ju11e a11cl ,ve JJl,111tecl the oat c1·01J ,1gain i11 September. In the p,t1·­
t1ct1la1· SJ)Ot 111 tl1e JJlot ,,,hich l1acl tl1e seco11cl application, the cl1lorosis 
111 tl1e oats ,vas very seve1·e. Tl1e o,1ts in tl1e rest of tl1e field, ,vhicl1 
,,,as tre,1tecl 011ly once, a1·e eigl1t to te11 incl1es high and considered a 
good st,1ncl. 111 tl1e JJartic11lar block tl1at ,vas t1·eated t,vice now, at tl1e 
1·ate ot two ,ind a l1alf po11nds to tl1e ,1c1·e, tl1e oats a1·e 11ot any bigge1· 
tha11 tl11·ee to fo111· i11cl1es and as )•ellow ,1s yellow ca11 be. 

It 111igl1t be i11terest1ng to yo11 fellows that the Expe1·i111e11t Statio11 
i11 Bosko1) l1as bee11 11~ing si1nazine for ,1 ie,v yea1·s 110w. They ,11·e co11-
siste11tly w,ttcl1i11g not l<J 11se it ,111y latet· tl1,111 tl1e e11d of J1111e. Tl1ey 
,11·e ,tf1·,1icl ot ,1 !J11ildtt)) of tl1e cl1e111ic,1l, e~1)eci,1lly when it is ,IJ)J)lied 
l<lte1· tl1,111 Jt111e. Tl1ey a1·e w,11·11i11g abot1t tl1is i11 p1·actically every p,1-
J)e1· they se11cl out. 

l\,JODERATOR CI-IADvVICK: vVe a1·e going to call a l1alt to the 
questions. I k11ow 501ne of you ha,•e otl1e1· questions. I think we sl1011lcl 
give the J)anel 111e111be1·s a good 1·ou11cl of a1)plause. 
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l tl1i11k Ht1gl1 Steave11s011 l1,1s :111 ;111not1nce111e11t. 

?\,[R STEAVENSON: l \VOt1ld like to see the Aware!~ Co1111111ttee 
1·igl1t after \Ve b1·eak up, ,tt the b,tck of the roo1n. Tl1at co11sists of Roy 
Norcli11e, Ha1·vey Te111pleto11, _Joe wicDaniel, and Zopha1· War11er We 
also l1ave to get the West Coast 1·cpresentatives on 1t so Don Hart1nan 
a11d He1·111a11 Sandkt1!1le a1·e ,tlso 111vited. 

The ~e~~1011 1·ece~secl ,tt 12:00 o'clock . 

• 

• 

• 

• 

• • • 
' • 

' 

• 
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SATURDAY AFTERNOON SESSION 
December 3, 1960 

Tl1e fi11;1l tech11ic,1l session co11ve11ecl at 1 :50 o'clock, i\,[1·. A i\-f. 
Sl1,11n1narellci, A. i\,f. Sl1an11n,1rello & S011 Nt1rsery, Clevelancl, Ohio, pre­
,1cling. 

i\1IODERf\TOJl SHAivJi\,JAllELLO: Let's call tl1is 111eeting to 01·­
der, please We are 1·t1n11ing a little behind time. 

The following ~1:>e,1kers will conclt1de the mi;;eti11g lo1· this ye,11·. \,Ve 
h,1ve a v,1riety oi SJJeaker, ,vho ,v1ll discus, m,1ny topics. 

Let 111e JJresent to yo11, Dr. ,Jol111 i\1al1lstede, Iowa State Universit)', 
Department of Hortic11lt11re. 

DR. JOHN i\fAHLSTEDE: '1"l1,111k yo11. I wo11ld like to discuss 
,vith yo11 101· a few 1no111ents the pe,1t cont,11ner that is disJ:>la)1ed in the 
exl1ibit a1·ea. It is prese11tecl st1·ictly on a11 expe1·i111ental basis. It is a 
large pe,1t JJOt, it vo11 like, ,vitl1 a pol)'·ethylene skin on it. We l1ave 
tried cl1ffere11t JJlant 111ate1·ials, 11sing it as ,1 g1·owing containe1· a11d also 
t1si11g it ,is ,1 fo1·ci11g co11tainer to ~ee ,,,l1e1·e it 111ight have ~0111e applica­
tio11 in tl1e lielcl of pl;111t prcipagation and n11rsery ma11agen1ent. 

At tl1e conclusion ol the talk 1 woulcl also like to say a few ,vords 
a !)out this Dyto,1n1 JJOt ,1•hicl1 is ,1lso clisJJlayecl i11 the s,1me a1·ea 

I wot1ld like to clisct1ss, first, the 11se of the large six by nine inch 
JJe,1t cont;11ner, as ,I forcing t1n1t for hybricl tea roses ,ind the11 conside1· 
it, me1·its a11d faults ,1s a g1·0,ving contai11e1·. 

l)r. j\,fal1lstede p1·ese11tecl his JJaJJer, whicl1 ,,,c1·e st1JJJ:>lc111ented lJ)' 
colorccl sl rcles 

USE OF THE PEAT POT AS A FORCING CONTAINER 
FOR HYBRID TEA ROSES* 

.J. P. i\'fAtIJ,<;1"~:DE 

· Depa1t1nent of Ho1·t1c11lt111e 
I 011,a State Un1ve1·s1 ty 

Ames, Iowa 

INTRODUCTION 

With increased production and sales of orna111ental plants g1·own 
in containers, botl1 the produce1· a11d n1ercha11dise1· ,vot1ld like to find a 
st1bstitute for the N11mber 10, black asphalted ca11 that has been 11sed 
to J:>rod11ce 11111ch of the stock grown in the ''one gallon'' size of con­
tainer. Emphasis 011 JJackaging h,1s called tl1e ,1ttention of nurserymen 
to tl1e neecl for a d11,1l purJ:>ose g1·owing' a11d- selling· containe1· fo1· the 
s111;1lle1· ~izes of la11dscapc orna111entals Fu11ctio11al, colorf11I, pl,1nt,1ble, 
cheap pc>~ ,vo11ld _ h;1ve ,tn increasing, expanding m,1rket in tl1e years 
,1l1eacl. 

*Pots and ft1nds for this st1.1dy s1.1ppl1ed throt1gh the courtesy of tl1c W1ll1s Reynolds Corporation, 
Lebanon, Indiana 
Journal Paper No J-4117 of the Io\va Agr1cl1ltl1ral and Home Economics Experiment Station, Ames, 
Iowa ProJect No 1214 
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It was tl1e1·efore tl1e JJttrJJOse <)f tl1is stt1dy to dete1·111ine ii tl1e 6'' x 
911 ex1Je1·i1nental jJC,tt JJOt * fitted ,vitl1 a JJolyethylene jacket 1nigl1t ~e1·ve 
as a forcing cont,tiner Jor l1ylJ1·id tea r<>ses, wl11< !1 are t1,ually JJottecl 
e,1rly in the spring, fo1·ced, ,incl sold dt1ring the st1n11ner 1nontl1s. 

l\'fETHODS 1\ND lvfATERIALS 
In 01·de1· to deter111i11e tl1e effect of cliffe1·ent ]Jotting p1·oceclt11·es on 

tl1e perfor111,1nce of both tl1e JJla11t ,tncl the C<)ntainer, two mecliums, two 
plant root t1·eat111ents, a11cl two 111eclit1n1 treatments we1·e tttilized in tl1is 
ex1Jeri1nent Nt11nlJer ], Cl1ry,ler J1nperial roses, ,vere prttned to three, 
6 to 8 i11ch c,1nes in 01·cle1· to ins tire ttniformi ty between the v;11·iot1s 
t1·eat111e11ts applied The 1·oot syste111s ,vere JJ1·t1necl to a length v,1ry­
ing IJetween fottr a11cl t1,'e incl1es JJrior to potting. Sterilized soil, co111-
posecl of one tl1ircl pea gravel, one tl1ircl peat, and one third WelJste1· 
type soil, ancl ;1 111ixt11re of 50-.50 peat and perlite by volume were ttsccl 
as tl1e mecl1t1111s. F1,'e :;i11~le pl;1nt reJJ!ications in' a co111pletel)' 1·a11clo111-
i7ed clesign constitt1tecl tl1e ex1Je1·i111ent,1l clesign for the stt1dy. 

Afte1· p1·u111ng the roots of one ~e1·ies of plants was dippecl in Rtttex, 
an ant1-de,1ccant ,vhicl1 has l1ad li1nited ttse ;1 sulJstitute for packing ma­
te1·ials in nt11·se1·y ,torages. After potting another series of plants we1·e 
w,1tered witl1 Aqt1,1-Gro, which ,vas ,tpplied at the rate of one ot1nce pe1· 
gallon oi water. Control tre:1tments with and without Rt1tex ancl Aqt1,1-
G1·0 comJJleted the t1·eat111ent, aJJplied to the roses. 

After potting on Jt1ne 3, I 960 all plants ,vere 1·en1oved to a sl1acle 
area and the ca11e sYste111s cappecl ,vith l ½ mil. polyethylene bags. This 
was clone in 6rde1· to maintain a high relative humidity in tl1e environ-
1nent i1n111ecliately adjacfnl to the c,1nes, which i11 turn wot1lcl inst11·e the 
1naxin1u1n amot1nt of bticl lJreak a11d prevent t1ndt1e loss of n1oisture 
during the ti1ne the JJ!ants ~,ere beco1111ng establisl1ecl. Two weeks 
after JJOtting·, the polyetl1ylene bags ,,,ere 1·en1ved and the plants fertiliz­
ecl with a 10-6-4, slow 1·ele,1se fe1·tilizer at the rate of one teaspoonful pe1· 

• co11ta1ne1· 
Plant JJerfor1nance in te1·ms of bud break, and total growth was 

evalt1ated on SeJJtembe1· 28, 117 da)'S after the plants had been JJlaced in 
the co11tainers. In adclition, pots ,vere classified as acceptable, or un­
acceptable, depending on the condition of the containe,r ,incl polyetl1yl­
ene Jacket. 

RESULTS AND CONCLUSIONS 
The t1se of a soil wetting ,tgent g1·eatly facilit,1ted wate1·ing· d111·i11g 

tl1e initial }Jhases of tl1e ex1Je1·i1nent. In aclclition, the tJeat cont,1ine1· 
also 1-vas reacl1ly ,,,et evenly to the jt1nctu1·e of the jacket. 

In handling, it was noted tl1at the heavie1· soil 111eclit11n necessitatecl 
ca1·eft1l l1,1nclling in orcler to preve11t splitting of the cont,1ine1 as it w,1s 
set i11 pl,1ce. Althottg'h tl1e Iigl1ter peat-perlite 111ecli111n was e,1sier tc> 
l1andle, JJ!ants l1acl to l)e sp,tcecl qt1ite close. together, 01· st1ppo1·tecl to­
wards the end of the ex1Jeri1ne11t to JJrevent tl1e plants fro111 blowing 
over. The JJolyetl1Ylene jacket hot1sing the peat co11tainer altl1011gh 
quite thick lJefo1·e extrt1sio11 is relatively tl1in over most of the soil st1r­
face, ancl for thi~ rea~o11 was g11ite su,l)ject to pt1nct11re. The lip of the IJeat 
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1>ot ,ibove the rr1e,lit1111 line generally cl1sinteg1·atcd to,va1·cls the end of 
the experi111ent, ,vl1ich necessitated handling the J)lant ,JJy tl1e ''soil 
!Jail." 

Rep1·escntati,,e sa111ples of c,ich container were field planted in mid­
August. Tl1e pl;ints st1ffered no ~etback ,111cl ro<1tecl ottt well IJy tl1c 
end of the gro,ving season. 

In ge11e1·al, tl1e1·e ,v,1s little cliffei-ence bet,vee11 the JJe1·fo1·111,111ce of 
the plants co11tained in any of tl1e mecl1un1s, 1·oot clips or 111ediu1n treat-
111e11ts. Ho,veve,-, £1·0111 table I, it is quite ,tpparent that a 111edium oL 
JJeat ,ind JJerlite, togetl1e1- with a llt1tex 1·oot dip, and an Aqua-Gro 
,vatering a1ncndment restilted in 1-oses which had 1no1·e b1·eaks per pla11t 
and a rest1ltant gre,1ter total growth. Averaging the percentage of ,1c­
ccpt,1ble pots at tl1e end of the grov-ring seaso11, it is also quite ,1p1J,11-e11t 
that tl1e l1gl1ter soil n1ix resttlted in a !1igher pe1-centage of acceJJtable 
/JOtS. 

Table I .. The effect of medium, plant treatment, and watering on the perfor111ance 
of Chrysler Imperial roses in peat pots, 

/ Ave No Ave Total 
Breaks per Growth per Ave Length 

Med1un1 Treat Treat Plant Plant of Breaks 
' 

Soil None None 852 37 75 458 
Soil None Aqua 6 25 36.13 5 78 
S01! Rutex None 7.75 42 5 5.48 
S011 Rutex Aqua 5.75 41.0 7 13 
Peat-Perlite None None 70 40'.12 5.73 
Peat-Perlite None Aqua 7.4 42.4 5 73 
Peat-Perlite Rutex None 8.6 40 4.65 

Peat-Perlite Rutex Aqua 12 0 64.7 5.30 

USE OF THE PEAT POT AS A GROWING CONTAINER 
FOR ORNAMENTAL PLANTS* 

] . p. l\•IAI-ILSTEDE 

Depa1·tment of Horticit!tu1·e 
Iowa State Unive1·sity 

Ames, Iowa 

INTRODUCTION 
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lt is a common nursery practice to grow orna111ental pl,1nts i11 vario11s 
sized containe1·s L"or periods of time varying w1tl1 tl1e tyJ)e of JJl,1nt ,111cl 
size desired for marketing. It is possible with plant types which 1nake 
up qt1ickly, to start in the early spring witl1 a well 1·ooted cutting ancl 

' 

*Pots and funds for this study furnished through the courtesy of the W1ll1s Reynolds Corp , Lebanon, 
Ind1ana •. 
Journal Paper No. J-4120 of the Iowa Agricultural and Home Econon,1cs Exper1mnt St:i.t 1c)n, Amrs, 
Iowa. ProJect No. 1214. 
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J)1·oclt1ce ,t f1n1sl1ed, l,111clsc,11)e s1zecl JJla11t i11 011e gallo11 conta111e1· i11 one 
gro,v111g se,1s011 Slo,,,e1· g1·0,vig JJ!ants, which incl11cles 111,111y ol tl1e 
everg·recn, take 111t1cl1 lo11ger to re,1ch 111,11·ketable size, ,111d fo1· this re:1-
son are often sl1ifted tip fro111 s1naller co11ta1ners 1Jefo1·e they ,11·e sole!. 

Tl1e ptirp(>,e of tl1is stt1cly ,vas t,vofolcl, first to cletc1·111i11e the fe:1si­
bility oi ttsing a JJe;1t JJOt h,,,,,11g ;1 JJolyetl1ylene j,1cket ,1, a g1·owing co11-
t,11ne1· £01· a ra1J1clly g1·0,1r111g ancl ,l 1·el,1ti,,ely slci,,· gro,v111g JJlant, ,111cl 
seco11d to est:1lJlisl1 tl1e 1·es1Jonse ot tl1ese two tYpes of plant 111,1te1·i,1l~ to 
d1flerent 1nedit1111,. 

~,fETHODS AND ~1fATERlf\LS 

The pla11t 111:1tc1·i,1ls selected for this experirnent i11cludecl cutti11gs 
<)( Co1·n111 sto/rJ111fe1r1, the Recl-osie1- dogwood, which 11,1d been 1·ooted 
l 1·0111 l1,11·clwoocl ct1tt 111gs dt11·111g the ,vinter of 1959-60, ,ind 011e year old 
1·ooted ct1tting5 <>f f11111pe11t.s l·l11r1r'11s1.s Ma11ey1, the i\!I,111ey .J11ni(Je1·, 
,,,hicl1 hacl 1Jee11 g1·0,1rn 1n tl11·ee 111ch JJeat pots fo1· one ye,11·. T'l1ese 
fJl,111ts ,,,ere J)l,1cecl i11 6'' x 9'' polyethyle11e jacketed peat pots* on June 
3, 1960 Five si11gle (Jla11t reJJlications \\'ere pl,1ced in e,1ch of three 111e­
cli111ns, 111clt1cling 50-~0 111ixtt11·e ol JJeat and perlite, a 50-50 111ixt11re of 
s;1nd ancl peat, ,incl ;1 s01! 111ixtt1re co1n1Josecl of one tl1i1·d s011, 011e thircl 
pe,t gr,1vel, a11cl one thirc! peat. After potting, replicates ,vere eitl1er 
,,,,,terecl ,vith 800' 111] ,vate1· 01· ,,,11!1 ,111 eq11ivalent a1no1111t of water co11-
ta1ning l ounce of 1\qua-G1·0 pe1· gallon of \\7,1ter. 1'he J)lants \\'ere 
tl1en re111oved to a sh:1cled growing ,1rea where they ,vere fertili7ed with 
,t 10-6-4 le1·til1ze1· 1n tl1e a1no1111t ot one teasJJoonf11l pe1· }Jot. 

RESULTS AND CONDITJONS 
Tl1e co11d1tion of tl1e JJCat co111aine1·5 a11cl final g1·0,vtl1 111e,1st11·e-

111ents ,ve1·e reco1·clecl on SeJJtc1nbe1· 28th, 1960, 117 cl,1ys ,1fte1· tl1e JJl,111t 
1n,1ter1,1ls !1acl IJeen JJOttetl. Altl1011gh JJOts cc>nt:1ining· the clogwood 

Table 1.-The effect of mcclium and a wetting agent on the perfun11ance of dogwood~ 
and junipers in peat pots. 

' Ave No Ave Total Ave Length Per cent 
Med111m Breaks per Growth per Break per Containers 

Medium Treat Plant Plant Plant Accept 

Corn11s sto/0111fera 
Sand-peat No11e 22 12.7'' 5 8'' 80% 
Sand-peat Aqua 26 224 86 100 
Peat-per lite No11c 30 29 6 99 JOO 
Peat-perl1te Aq11a 30 28.6 95 40 
Soil None 2.4 226 94 60 
Soil Aqua 3.0 27 0 90 100 

' 
J11111per11~ cl1i11en~is Maney, • 

Sa11d-peat None 20 16 o,, 8 0'' 100'J0 

Sand-peat Aq11a 20 17 6 88 JOO 
Peat-perl1te None 20 16 6 83 100 
Pcat-pcrl1tc Aq11a 20 17 2 86 100 
So,! None 20 18 6 93 100 
Soil ' Aq11a 20 16 6 83 100 
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li11e1·s ,ve,·e ge11e1·ally 111 J)Oo1·e1· co11dition tha11 tl1ose co11ta111111g the 
Jt1n1pe1·,, the J)e1·ce11t,1ge of ,1cCCJ)table J)Ots 1·,1ngecl [1·0111 ,1 low, ()! 40 
[)er ce11t ,tcceJ)table, to a l11gh oi I ()0 per cent. Tl1e Lise ot a soil wetting 
,1gent clicl not ,tp])e,1r to ,1flect tl1e longe,,ity of the J)e,1t cont,1i11e1· (table 
l) It ,voulll :.t])pe,11· [1-(>111 these resL1lts tl1at tl1c sh,11)e ol tl1e cont,1i11e1· 
111,tkes it 11111)r(il),1ble tl1at tl1is ex1)eri111ental JJC>t c,111 l)c 11secl 101· exte11cl­
ecl growing pe1·iocls .A. JJOt ,,,itl1 taJJe1·ecl s1cle5, a ,v1cle1· l)ase, ,t I ei11-
forced lip ancl a sligl1tly thicker polyethylene jacket might 1n,1ke this con­
t,1ine1· 111ore ,tJ>plic,1l)le to ,1 gro,v111g· ope1·,1tion. 

A 111edit1111 co1111Josecl of peat ancl J)e1·l1te resulted in J)l,1nts cif dog­
wood whicl1 had 111ore growth and a g1·eater 11u1nlJer of breaks tl1an 
those containecl 1n eithe1· ,t sand-J)eat 01· ,1 5oil 111ixt111·e Tl1e aclcl1tio11 
ol a soil wett111g agent aJ)J)C,tred to rest1lt 1n a g1·eate1· a11101111t ol g1·()Wtl1 
111 tl1e he,1v1er ,011 ,111cl sa11ll ancl J)e,1t 111ccliun1s 

Tl1e slo,,,e1· g1·0,v1ng j1111i1Jer, ,l10,,,ecl little effect ,ts co11ce1·115 1111111-
lJe1· of breaks 01· tot,1I g1·0,vth f1·0111 e1tl1c1· tl1e 111ecli11111 01· 5oil ,vetting 
;1gen t trea t1ne11 ts. 

I 111e11t1011ecl tl1c Dylo,1111 pot. This 1s a !)011t1s !1·0111 tl1c Cal1fo1·11ia 
111eeting. Ke11 ,111cl I sa,,, a 1·e1J1·esentative f1·0111 the Dyfo,1111 Co1·1>01·a­
t1on while we were ot1t the1·e. Tl1e fellow's na1ne is Fr,1nk Deve1·, Dan­
t(>y Procl11cts, l1url1nga111e, c:,1lifo1·11ia. Tl1is l)yfoa111 i, ,1 111,1te1·ial 11,ecl 
,is ,111 in511l,1ti11g 111,1teri;1l. The C(Jllt,1i11e1· 111 tl11s (i i11cl1 ~11e sells l(it· 
,1 IJ011 t ten ce11 ts. 

vVe ,ire interestecl i11 its use ,ts ;111 over-,v111te1·i11g co11t,1i11er. l'akc 
;1 No. !() ca11, i11ve1·t 1t ove1· a !1alf 1ncl1 Styrotoa111 sl1eet ,111cl yo11 c,111 
111<1ke this cover that will lit o,,e1· tl1e tOJ) of the J)Ot to holcl the 111ccli11111 
111. It 1s held in JJl,1ce l>y 10111· 01· tive f1111sl1i11g nail5 , It 111ight h,1ve a 
lot of ilJ)JJlic,1t1on as ,1 g1·ow1ng co11taine1·. 

Also, the temperature changes with111 tl1is t111it are ve1·y slow, ,vhich 
n1eans ,ve 1night be a.ble to circt11nvent ,vinter i11jttry dttring tl1e ,,,inter 
1nonths and 111ight also use it as ;1 gro,,,,ng containe1· during the st1m­
mer to 1n1nimize te111pe1·ature flt1ctt1atio11s I tl1ink the fello11's in Ore­
gon have noted that the· temperatt1re inside this container is almost 
equivalent to field soil. In 011r area \\'itl1 a black co11taine1· gro,ving 
taxus, we have no root~ on the hot side at all. v\11th this type of con­
tainer we might be able to pt1t roots on the e11tire ro,,, of plants g1·0,1·­
ing in tl1e sot1th a11cl ,vest 1·0\\'S ol 0111· cont,1ine1· blocks 

i\,JQDEJiATOJ{. SrIAJ\,fl\,fARELLO, Tl1,1nk V()tt. D1·. 1\,Jahlstecle, , 

f(i1· yo111· excellent t,1lk 
Now we l1,1ve to lin1it tl1e q11estio11., bec;111sc we ;11·e 1·11n11111g w,1y 

l)e!1incl ti1ne. 
1\1[R. ARIE JAN RADDER: r h,t\'C t\VO q11est1on5, 011e, clo yo11 

lee! th,tt the 1·oots will gci tl1r1)ugl1 tl1e polyeLl1ylene cove,;, vVe l1,1ve 
IJce11 ofle,·ecl tl1i5 little poly J)eat J)Ot 1·01· t.1x115 liners ;111cl I ,v,15 ,1l1·<1icl 
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to use 1t. I ,,•,:s al1·,11d J ,1•()t1lcl l1,1ve t<) ctit tl1e JJ<)iy<:tl1yle11e ol[ IJelo1·e 
I J)ll t I t O ll t 

DR. N1AHLSTEDE: l cert,1inly would advise yot1 to take the 
JJo!yetl1yle11e ot[. Also, ,vl1en yot1 pla11t a pe,1t JJOt, I wot1lcl ,tdvise yot1 
t<l IJ1·c,1k 011t tl1e lJ,1sc, (lr it yot1 J1avc 1nore t1111e, take tl1c e11ti1·c peat 
IJOt off if it 1s not rootecl tl1rot1gl1. If yot1 J1ave a lot of roots thro11gl1, 
you 1111gt1t ,ts ,veil leave it 1n JJlare ancl take olf the ttJJIJet· liJJ lJefo1·e 
JJlant111g. We h,1vc not1cecl with certain types that the root, like to stay 
111 th,1t 1necl1t1111. Tl11s ,viii be inflt1e11cecl by the soil 111oistt11·e, the 
type ot soil yott h;1ve, ancl so to1·th. In a 111oist 111ecl1L11n, 11 the 111ecliu111 
1 n the JJOt is JJeat ,111d pe1·!1te, we noticed th,1 t the roots clid p11ncturc 
tl1ro11gl1 011 tl1e olcle1· eve1·g1·ee11s. Ho\\•cve1·, I certa111ly wottldn't ,1clv1se 
JJ!a11ti11g the peat JJ(Jts ,v1tl1 tl1e JJolyethylene jacket on 

i\•[Il All IE f .A.N R1\DDEll: As tor tl1e othe1· qt1est1on, I wo11lcl 
like to !1ave tl1e 11;1111e ol tl1e co1111J,1ny tl1,1t 111,tkes tl1e plastic {Jot. 

I)ll. i\•fAHLSl'EI)E: Tl1c s,1111e c.01111J,1ny tl1,1t is !1anclli11g tl1e 
]Jlant,ti11er, Nt11·sery i\•Jet,1! Pots, Inc 15 al5o l1a11clli11g the Dyfo,1111 pot 
1'he na111e of the co111pany 1na11t1lacturi11g the pot 1s Dantoy P1·oc!uct,, 
1315 Marsten Roacl, Burlingame, California. Are there any other ques­
tions? Thank yot1 

• 

lvfODEil;\TOR SH1\1\•£J\,[1\llELLO: Ot11· next spe,1ker is Ga1·y 
\rV1!111,, ot tl1e DeJJ,11·tn1e11t c>l Ho1·tic11ltt1re, l\•f1chig,1n State U11ive1sity. 
He is going t<) t,1lk to tis on ''Tl1e Effect of Noclt/les 011 tl1e Root111g ot 
Ct1tti11gs ot J11n1pe111s a11cl Tl1117r1 '' Gary Wiln1sl 

i\•Ill. Gt\ll \' \•VJI,i\•IS: Tha11k yott, 1\'£1·. SJ1a111111,11·ello. It is indeecl 
;111 lio11or 101· 1i1t> to spe,1k to yot1 today because I !1olcl w1tl1 great 1·espect 
the work th,1t h<1, been clone by thi~ 01·ganiz,1tion. Also wl1en yott are 
11ot olcl e11011gh to vote, it 1s olten h,1rcl to ex1J1·ess yot1rsell as ,tn incli­
vidu,1I. Nobocly ,v,1nts yotrr OJJrnio11 011 any subject at any t1111e alJot1t 
,t11ytl1i11g. Rt1t I l1ope to share witl1 Yot1 a few ol 1ny exJJeriences tl1,1t 
l have hacl co11ce1·11111g tl1e effect of 11oclt1les on the 1·ooti11g of c11ttings 
ot f 11n1pe111.r ,1nd1'!11t;a. 

This p,1pe1· ,viii give you tl1e basic infor1nation that I have founcl 
i11 111y stt1cl1cs at j\,[ 1chigan State and also so111e 1nforn1at1on that has 
bee11 obtainecl at J10111e ;\t the Gary Nt1rsery, C9lt1111bia11,1, Ol1io. witl1 
111y ta tl1e1·. 

\\•Ir. Gary W1l111s presented his p,tJJe1· e11titled ''The Effect of Nod­
ules on the Rooting· of Cttttings of .J1tn1pe11tJ' andTliitJ(t." He s11pple-
111e11tecl his cl1sct1ssion ,vitl1 colorecl slides . 

• 
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THE EFFECT OF NODULES ON THE ROOTING OF CUTTINGS 
OF JUNIPERUS AND THUJA 

GAR\" L. vV1Lr,1~ AND f L. S. O'llouRKE 

Depa1 tr11e11t rJf Ho1 t1c11,ltu,1·r: 
1"\I1cl11ga11 Str1tr [,Tnz11r:1s1t)• 

Ec1,,t Lr111,51ng, 1"\I1cl1igr1n 
Jot1r11al Article No. 2722 of tl1c M1cl11gan A1,.r1ct1ltural Experiment Station 

Tl1e side \)ra11ches ol ce1·ta1n species of f u1i1pe1·u., ancl Tl1111a, })a1·­
t1ct1!,11·ly those on tl1c IOVl'er portions of the tree, often have s,vell1ng, 
r>1· t1sst1e prott1l)e1·;1nces ,1!011g tl1e stein Tl1e1·e d1·e tern1ecl ''nod11les'' 
111 thi, repc11·t. Tl1e cause fo1· tl1e clevelo1)ment of these 11ocl11les is not 
k11ow11 a11d l1as bee11 va1·io11s!v :1tt1·1b11tecl to e11vi1·on111e11tal co11cl1t1ons, , 
to ge11et1c l,tctors, a11cl to tl1e phvsiologic,1I co11clit1011 ol tl1c ti,s11c, 
know11 as juvenil1t}·. 

Past ex1)eriencc and obse1·,1atio11s 111acle at tl1e G,ve11n-Ga1·y N 11rse1·y, 
Col11111bi,1n,1, Ol1io, 111 Ia1·gc-sc,1lc })1·od11ction of ct1tti11gs 11,1s sl10,v11 tl1,1t 
tl1ose cuttings ,v1tl1 11ocl11les on the ste111s 1·ootecl 111ore 911ickly ,111cl 1)1·0-
d11cecl n1ore roots th,tn those ,,,itl1out nod11les Tl1e difte1·ences we1·e 
}),trticularly 11ot1ce,1blc Vl'itl1 c11tti11gs ol S1)iny G1·eek Jt11111)e1· (/11111pe1·11.1 

excelsc1 'S1)1ny') ,1s tl10,e ,v1th nod11Ies rootecl 70 to 80 })et·cent, ,vl1ile ti}) 
c11tti11gs w1tl1011t 11odt1les 1·ootecl as lo,v as !() to 15 pc1· cent 1\ st111ly 
,v,1s tl1e1·efo1·e 111acle at :\1ficl1iga11 State U11ive1·sity cl111·111g tl1e ,v111te1· ol 
1960 to co1111)are the clcgree of 1·ooting !Jetwee11 c11tt1ngs of seve1·al SJ)ecie, 
with ,ind w1tho11t nocl11les. 

Ct1tting wood ,v,1s t;1ke11 £1·0111 J)l,tnts in tl1e Gwe11n-Ga1·y N 11rse1·)' 
in Janua1·y, shi!)J)ecl to East L;1nsi11g ancl 111acle i11to c11ttings 7 to 8 
1ncl1es in lengtl1. Lot, ol 1()0 ct1ttings e,1ch w1tl1 ancl ,vitl1011t 11ocl11le, 
cit three diltere11t ,pecies ,,,e1·e t1·eatecl 1v1tl1 inclolelJtltYric acid ,111cl set 
on Ja1111,11·y 20. 1960, i11 a grcenho11se !Jench t1ncle1· 111ist !1111111d1l1catio11 
Tl1ey were 1·e111ovecl 011 AJJril I 0, 1960, ancl g1·aclecl into th1·ee cl,1sses ac­
corcl1ng to tl1e cleg1·ee of root111g. A1·IJit1·ary val11es ot ''5'', '':{'', ,incl 
''I'' ,ve1·e assignee! to each cutting in tl1e c1,1sses ''heavy''. ''111ecli11rn'', ,111cl 
''light'', 1·espectively, to 11se as an index fo1· co1n1)ar1s011. 

The follow1ng talJle sl10,,•s the 1·es11lts of the test. 

Table I. The effect of nodules on the rooting of cuttings 
of clones of Juniperus and Thuja. 

, 

Dgree of Rooting • 
Species and Clones 

\V,th 
Nodules 

Total 
Rooted Hea,,y Med1t1m Light 

Alive 
Not 

Rooted Dead Index 

Juniperu., cl1ine11sis• 
'Hetz' Yes 
'Hetz' No 

Juniper11s horizo11ta/1s 
·p/111no,,a' 'Andorra' Yes 
'j>lumosa' No 
Tfiuja occidentalis 

'Woodward' Yes 
'\,Vood,vard' No 

72 
50 

98 
100 

29 
5 

40 
18 

73 
66 

22 
2 

23 
18 

17 
25 

1< Nomcr1clat11re according to •'8tand:-ird1.::ccl Plant Names''. 1942 

14 
6 

9 
14 

8 
9 

35 
88 

23 
43 

1 
0 

• 

0 
0 

6 
7 

I 
0 

• 

225 
37 

278 
158 

424 
414 

• 



Tl1is te~t 1nc[ic;1te, th,1t rooting oJ botl1 the 'Het,:' ;111(! tl1e 'Anclo1·-
1·;1' clone, ol JU111pc1· w,1s 111;11·keclly i11c1·casecl i)y the J)1·esence <>I. 11oclt1les 
on the ct1tt111gs wl11le the 'Wooclw,11·cl' clone of arborvit,te w,ts not ai­
lectecl. The ellcct oi noclttles, tl1erelc)1·e, v,1r1es ,vitl1 tl1e species <>I eve1·-
grc>en lr<i111 ,vhirh <11tt111g, ,tic t,1kc11 , 

DR CHARLES HESS: G,tr)', a1·e tl1ese 11oclt1lc~ ,tctually_ 1·oot ini­
ti,tls 01· ,11·e these Jtist yot111g tisst1e ,,,hich l1as tc> g<> throt1gl1 the J)rocess 
ol clevelop1ng 111to root 1111t1,1I? · 

l\•IR. GARY \VILl\·IS. Th,tt I clo11·t k11ow [01· s111·e. I 111acle s0111e 
c1·c>,, sect1011, ,111cl 1t ,ho,1•e(I t!1.tt the,e clefi111tcly we1·e i111ti,1I,, i)t1t I 
co11lcl11't tell ,vl1etl1er tl1ey c,1111e l1·0111 i11,icle this nollulc 01· 11ot. 

Dll. HESS: A, I t111cle1·st,111cl it y<>t1 111,tde yc1u1· c1oss ,ectio11s at 
tl1e ti111e yot1 collectecl y<>t1r c11tt111g,. Tl1e section, sl10,vecl rc>ot initials, 
IS th1, l10t 1·ight:i 

l\•fR. WILl\•fS· Not cli,1111ctly TI1ey sl1owecl tl1e cell ior111atio11. 
I 111ight ;1clcl tl1,1t it 11,1s IJee11 st;1tecl tl1;1t tl1ese 11ocl11lc5, ,1•he11 placecl i11 
w,1te1· 01· 111 11101st sa11cl ,,,111 co11tint1e to gro,1•. Tl1ey ,1•111 1·e111,1in do1·-
111;111t 1ncle!111itcly 1l tl1e)' re111,1i11 011 the JJ!a11t 

l\·IR. HOOGENDOORN: I wo11lcl ju,t like to ,tdcl tl11s fo1· yot11 
i11[01·111at1011. 'l'ea1·s ,,go ,vl1e11 ,,,e ,1•e1·e 111aking evergree11 c11tti11gs, we 
lot1nc[ tl1,1t tl1e Sp111y C:1·eek j1111iJJc1· cottlll root, bttt tl1at 1t >1•011lcl take 
t,vo Yea1·s. If tl1cy llicln't cl1e, tl1ey wot1lcl 1·oot \,Ve 11sed to look for 
bttlJble ct1tti11gs 011 011e ,111d two ye,11· old J)l,111ts. Jt see111s tl1cy arc 111ost · 
1J1·cv,1lent 011 tl1e yot111ge1· 1·,1tl1e1· tl1,111 the <Jlcle1· stock. \!\Te ge11e1·ally 
took ct1tt1ngs l1·0111 t,vo-year t1·,111sJJl;1nts. Tl1at i, whc1e we lot111d 111ost 
ol tl1e IJtt blJle., 

l\•I R. G1\R Y \•Vll~l\•fS: l\•I 1·. I-Iooge11cloo1·n wc1·e tl1ese bt1blJles d1s­
t1·1 bt1tecl ,ti! ovc1· the JJl;tnt 01- 111ostly on the JJOrti'on ol the pl,tnt th,tt 
yot1 C<Juld 11se ,1s c11tt111g ,voocl? 

l\•IR. HOOGENDOORN: So111e yea1·s they ,vot1ld be all ove1· tl1e 
plant ancl othe1· yea1·s the1·e 111ay not l)e 50 111any. They ,,,ere al,vays on 
tl1e side b1·,1ncl1es ancl so1netime, on the 111ain branch. 

J\,JODERATOll SHAl\•fl\,JARELLO: That ,vas a very inte1·esting 
talk. 

Ou1· next speake1 is l\1[1· .. i\lbert Lo>11eniels. He has been a pioneer 
with 1nist g,tdgets and I tl1ink he 11:1s both the-first one a11d the la,t one 
on the 1na1·ket. l\1[r. Lo,,1e11fels, ,,•ill no,v co1ne up he1·e and tell yott 
alJout tl1ose 111ist gadgets. l\•J1· ,,\JlJe1·t L<Jvvenfels! 

!\•IR. ALBERT LOvVENFELS: One of 111y f1r,t exJ)eriences witl1 
1111,t J)rOJJagat1011 ,,,a, i11,1)11·ecl· IJy J1111 Wells One !1ot ,u111n1er c!,,y 1 
,vent do,v11 to Koste1·s, ,tncl 'vV,ttcl1ecl Ji111', 111ist ,yste111. l'h1, w,ts 1n 
A11g11st. lt ,v,ts tl1e l1ottest cl,1y I ever s,1w ,incl lie ,c!idn't k11ow 111e !ro111 
Acl,1111, i)11t lie ,ho,,•ecl 11s ,11·01111d ,t little bit I went ho111e ,incl pttt 1n 
,0111e 11ozzle, ,incl q111ckly got 1111st g<>i11g ,incl kcJJt it going· ,111 clay We 
1·oc>tecl s0111c c11tt 1ng5. 



Tl1e 11·ext )c,11· I 1·eacl abot1t ,t ti111c clock, so I JJttt 111 ,t clock OJJc1·at-
111g fot11· seco11cls ot1t of e,,e1-)' 1111nt1tc NolJocly ,v,ts tl1e1·c to tt11·11 1t ofl 
v.rhc11 1t ,v.-1s 1·,1ini11g or ,,,hen it ,,,as clot1cl)', ,incl l<)I- 111y 111011cy yott c,111 
lo1·get ,tlJ<>ttt t1111e clock, u11le,s so111elJocly 1s 111 the g1·ee11hot1se (>1· tl1e 
tielcl w,1tcl1111g tl1e111 ,ti! day. I tl1111k tl1e 11c,v clev1ces ,vhich l1,1ve bee11 
inve11tecl si11cc tl1en ,11·c 1nt1ch lJette1·. 

I l1,1ve l1e1·e tl1e t11·st electronic lc,11 tl1,1t Cl1,1rlie Hes, ,olcl 111c. I 
clo11°t k11<)W ,vl1,1t yea1· 1t v.ra,, b11t 1t ,,,01·e <Jttt. I al,o k11ow H,11 vey 
Te111JJ!eto11 i11,,e11tecl tl11s t111it T'I1c 011e tl1,1t ,, 110,v· bei11g t1secl 1s JJttt 
ot1t lJ)' \,VJ11tc Sl10,,•e1·s Tl1ey ,11·c 111 l)ct1·oit ,111cl I got tl11, t1111t 11·0111 
tl1e111. 111 f,1ct, it ,1·ti1·kecl so ,,,ell 1l1.1t I 11,,,,e t,1•0 ol tl1e111. 1.·111, is ,1t­
tdcl1ecl to ,,·l1.1t )'<)tt 1111gl1t ,ay 1, .111 ,1111JJlil1e1·, ,vl11cl1 1s ,1 1·acl1c> t11be 
\i\711e11 tl1e clect10111c le,1f d1·1es 1t t111·11, 011 tl1e ct11·1·e11t ,vl1icl1 is 1·el,t)'Ccl 
tl1rot1gl1 tl1c ;1111JJl1l1e1· to ,l ,olc11oicl v,1l11c OJJe1·ati11g tl1e li11e ol 1111,t 
1101.1,le,. 011ce 111 ,1 ,vl1ile )'Ot1 l1,1ve t<> c\1;111ge tl1e t11be, IJ11t I l1,1ve \Jeer1 
tis 111g It ,,, i tl1 g<>ocl , ticcess. 

Tl1e 11ext clcv1ce I got ,,,;1s !1·0111 ,1 111,111 11d111ccl Gc1gc1· 111 J)c1111,yl­
va11i,1 wl1icl1 con~istecl ol t,vo 1·ocls. 1.·11e,e ;11·e connectecl to d 111crc11ry 
tube sort c)I systc111, ,vh1ch t111·11s ·tl1c ct1r1·ent 011 ;111d off' to tl1e sole11c>icl 
val11e. The1·e is a 111inute cl1st,111ce bet,vee11 tl1ese t,vo pa1·allel rods. 
\Vl1ei:i tl1c 1·ocl, get ,,,et the ct11·1·c11t goc, oft ,111cl ,vhe11 it gets cl1·y tl1c 

• • 
Clll'J'ent goe, Oil, g1,,111g yot1 1111st 

The l,1,t cle,,ice I l1a,,e ,,,,,., lJrot1gl1t ot1t, I tl1i11k l.-1,t )'C,11· lJy tl11s 
Sd111e J\1l1·. Ge1ge1· It ,,,01·ks 011 tl1e JJ1·111ciJJlc ol tl1e v.reigl1t ol ,,•,1te1·, ,111cl 
i, ,ell-co11t,1i11ecl E,,e1·ythi11g 1s 111 tl1e 1111it, i11clt1cling a ~111,111 111e1·c11r)' 
,,vitcl1. All )'011 clo is to attacl1 tl1i, to yo111· elect1·ic light syste111, ;111cl to 
,t sole11oicl ,•,1lt1e ;111cl yo11 a1·e 111 lJ11s111c,,. TI1ere 1, ;1 leveli11g clevice cin 
tl1i, ,o y<)tt c,111 keeJJ it absol11tely le,,el 

Of tl1ese ,,,,1·1<>L1s devices, 1 ;1111 i11cli11cll to like tl1is last tl1c be,t 
bec,1t1,e tl1c tv.•o 1·ocls l1,1ve to lJe cle,111ecl lreyt1c11tly It yc>111· ,v,1te1· 1, 
l1igl1 in s,tlt~ yc>tt 111igl1t l1ave J>1·o!Jfe111s ,vitl1 tl1e elect1·(>t11c ledl 

I tl1111k tl1,tt ,tbot1t clesc1·ibes tl1e~e v,11·1ot1s 111ecl1dn1s111s 1 will l>c 
gl,tcl to ,111s,ve1· qt1est1ons on tl1e111. I clon't see ,vhy ,tnybocly ,hot1lcl 11se 
,t t1111e clock ,vl1c11 tl1ese syste111s ,11·e ;1,•,11l,1ble. 

I ha,,e 011e 1110i"e ,vo1·cl I l1a1J1Jc11 to l1,1ve ;111otl1e1· l111e ol b11s111c,, 
i11 ,1•!11cl1 J 111,tke ,vl1at JJeOJJle co11sicle1· a JJ1·etty goocl livi11g. I l1,1vc 
1·ece1vecl seve1·,1l ho1101·s as a 1·est1lt ot tl1i, busi11ess <lnd have 111,tcle ,t little 
111oney. I l1;1ve al,o ,vo11 a nu111be1· ol IJ0,1t 1·aces. Ho,1reve1·, I ,1111 11101·e 
l1ono1·ed by l1avi11g bee11 elected as ,t 111e111ber of this Society ;111cl to >JJeak 
here t()Ci,1y tl1,111 a11ytl1111g I l1ave clo11e i11 111y 1011g, 1011g !,le. I tl1i11k 1 
;1111 tl1e secc>11cl <Jicle,t 111.111 at this 111eeti11g. Th,1nk yott. 

J\'I OD El{;\ TOR StIA:i\,fT\,f AR ELI,O. Th,111k vc>tt, J\'11·. LcJwc11 fel,, , 

101 yot11 ve1·y i11te1·esti11g t,1lk. 

N<)W 0111· 11ext a11cl !,1st 5JJe,1kc1 ,,ill l>c J\'f1·. 1\lf1·ed Fc>1·c!l1d111. 1\1·11olcl 
1\1·bo1·et11111. He ,,,111 talk to tis 011 ''Ge1·111i11ation of Dot1lJ!e-l)o1·111,1nt 
Seeds'' J\,J1·. Forcll1an1! 

J\'lR. ALFRED FORDHAT\11 (_Ja111a1c,t Pla111, i\1Iassacl1t1setts): This 
d1scuss1on wi 11 deal wt th seeds l1aving dor111,1ncies. 'fhe 1·easo11s 101· 



tl1cse 11;1tt11·,1I safegt1,11·cls v1·e1·e ;11111Jly co,,e1·ecl by ~'f1·. Bergl1 111 l1is talk 
Yc,tc1·cl;1y ,1ltcrnoon ancl 11eecl 11ot lt11·tl1e1· be clisct1,secl or 111e11t1011ecl. 

~'11·. Forclh,1111 JJrese11tccl !11~ JJ,IJ)Ct· ,111cl seq11ence elf colc>1·ecl ,I1cles. 

GERMINATION OF DOUBLE,-DORMANT SEEDS 
J\LJ•lllcl) f OllL>HA.\•I 

A·1111Jlcl .41 IJ<JI et11.1r1. 

/11111111c·f1 1~/(1111, !\Ias.1c1cl11t,elt, 

Tl1e cl1sct1,sio11 ,viii cle,1! ,,,itl1 tl1c t,,,o stages o( JJ1·et1·e,1t111e11t ncces­
,,11·y 101· seccls ,v1tl1 epicol)'l 01· ,l1c)Ot-lJt1cl clor111a11cy, togetl1e1· ,,,itl1 tl1e 
111etl1ocl ol sl101·te11i11g· tl1e 11st1al t1111c 11eecled to1· ge1·111in,1tio11. Dt1e to 
tl1e Ie11gtl1 ol ti111e nor111ally 1·ec11111·ecl to ge1·111i11,1te the111 they ,11·e 111 tl1c 
c,ttcgclry ol ,o-c,tlled tv1'0-yc,11· seecls. 

C:l:-llON1\NTHUS lZETUSUS 
Collectio11 ol C/1i1J11r111tl1'lt,1· 1 <'ltt,'lt5 seeds was 111aclc i11 111icl-()ctc)ber 

cJl 1959. 1\lte1· clea11ing tl1ey were sto1ed dry 11ntil .T,111u,1ry 18, 1960. 
1"11is lot ,,•,ts tl1en given live 111011tl1, war111 stratiticatio11. 111 this J)e1·iod 
rc)ots e111e1·gecl, de,•eloped to so111e extent, and ,vere tl1e11 1·e,1dy tor cold 
,tr,1t1l1cation. It cold is not J)1·oviclecl to ripen tl1e sl1oot-bud tl1e roots 
,1,111 co11ti1111e to g1·ow 1111til tl1e loocl sto1·ecl in tl1e seecl is ex1Jenclecl. }"1ve 
111011tl1, ol ,v,11·111 st1·atific,1tio11 i11 tl1is case J)1·ovecl to be 11101·c tl1;111 ,va, 
11ccess,1rY. 

Tl1e ,eco11d lot 11·0111 tl1c s,1111c ~cecl !J,1tcl1 ,vas g1vc11 a tl11·ee-111011tl1 
,,,.11·111 JJe1·iocl 1·01lowecl by tl11·ec 111011tl1s ,tt 41 ° F. \,Vl1e11 sow11 ,1tte1· 
tl1cse [J1·etreat111en ts a gener d I gc1·111 i11;1 Lion occur1·ed 111 ,eve11 clays. 

1\, co11cer11, the n1ethocl ol J)ret1·c,1t111e11t, tl1e seccls ,ire clistribt1ted 
Ll11-(>t1gl1ot1t ,l sL1·at1lyi11g 111eclit1111, ,vl1icl1 i11 tl11s c;1se w,1:, co1111Jo,ecl of 
h,111 :,,111cl ,111cl 11,111 peat 1110s:, co11t,1111ecl in a poly~tl1yle11e b,tg. It i:, 
i1111Jo1·ta11L tl1at the bt1lk be ke/Jt ,111,111 since ,it plant111g ti111e tl1e e11Lire 
co11te11t:, ol Ll1e bag ,11·e so,v11. 111 p1·01)01·tion, tl1e 111e(!it1111 wot1lcl be 
t,,,o 01· tl11·ee ti111es Ll1e volt1111e ol tl1e seecl. It is 11101ste11ecl bt1L is not 
,,,et. 

vVl1e1·c t ,,,o stages of t 1·e,1 t111e11 t ,11·e 11ecessary to ove1·co111e clot1 ble 
clo1·111;111cy, tl1e bags a1·e i11·st /Jl,1cecl 011 ,1 gree11ho11se be11cl1 Lo /Jt·ovide 
the w,11·111 st1·atificat1011 1·cqt1i1·e111c11t 111 tl1is part1ct1l,1r loc,1tio11 the 
tc1111)er,1L111·e 1·a11gecl bet,vee11 60 ,111<l 101 ° F. A 111,1x111111111 and 1111111-
11111111 Ll1c1·1110111ete1· JJlacecl 111 ,l b,1g ot 111ecliu111 a11ci set 011 the bencl1 
1·cg1,tcrecl tl11s Jluct11,1tio11. 1\s 1·ot1L111e JJt·ocedure we cl1eck seecls w1tl1 
CJ)icotyl clo1·111a11cy abot1t 011ce ,1 week to see '\.vhetl1e1· or not 1·;1cl1cles h,tvc 
e111e1·gccl. Whe11 they clo ,111(1 it bcco1ne, a ge11er,1l co11(!i ti 011, tl1e bag is 
111c>vecl to tl1e relrige1·;1t(>1· to 1·i1Je11 tl1c eJ)icotyl. l11 tl1e 1·el1·1ge1·ator ,1 
tc1111)c1·,1tt11·e ol 41 ° F. 1, 111,1111t;1i11ecl \Vi1·e b,1skets l,JlJelccl IJY 111011tl1s 
,1111J)lily loc,1t111g bag:, ol seecl clt1e to be }Jt·ocesse<l. 

\!IBURNUivf S1\llGENTI FLAVU1,J 
V1/Jtl1·riit11i sc11ge11tt f/avitm l1,1s l)een exposed to live 111ontl1s ,va1·111 

st1·,1tif1catio11. As ,,•1tl1 C/1ionc1nthus 1·etuses this length ot ti111e \\'as 
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tl1cse 11;1tt11·,1I safegt1,11·cls v1·e1·e ;11111Jly co,,e1·ecl by ~'f1·. Bergl1 111 l1is talk 
Yc,tc1·cl;1y ,1ltcrnoon ancl 11eecl 11ot lt11·tl1e1· be clisct1,secl or 111e11t1011ecl. 

~'11·. Forclh,1111 JJrese11tccl !11~ JJ,IJ)Ct· ,111cl seq11ence elf colc>1·ecl ,I1cles. 

GERMINATION OF DOUBLE,-DORMANT SEEDS 
J\LJ•lllcl) f OllL>HA.\•I 

A·1111Jlcl .41 IJ<JI et11.1r1. 

/11111111c·f1 1~/(1111, !\Ias.1c1cl11t,elt, 

Tl1e cl1sct1,sio11 ,viii cle,1! ,,,itl1 tl1c t,,,o stages o( JJ1·et1·e,1t111e11t ncces­
,,11·y 101· seccls ,v1tl1 epicol)'l 01· ,l1c)Ot-lJt1cl clor111a11cy, togetl1e1· ,,,itl1 tl1e 
111etl1ocl ol sl101·te11i11g· tl1e 11st1al t1111c 11eecled to1· ge1·111in,1tio11. Dt1e to 
tl1e Ie11gtl1 ol ti111e nor111ally 1·ec11111·ecl to ge1·111i11,1te the111 they ,11·e 111 tl1c 
c,ttcgclry ol ,o-c,tlled tv1'0-yc,11· seecls. 

C:l:-llON1\NTHUS lZETUSUS 
Collectio11 ol C/1i1J11r111tl1'lt,1· 1 <'ltt,'lt5 seeds was 111aclc i11 111icl-()ctc)ber 

cJl 1959. 1\lte1· clea11ing tl1ey were sto1ed dry 11ntil .T,111u,1ry 18, 1960. 
1"11is lot ,,•,ts tl1en given live 111011tl1, war111 stratiticatio11. 111 this J)e1·iod 
rc)ots e111e1·gecl, de,•eloped to so111e extent, and ,vere tl1e11 1·e,1dy tor cold 
,tr,1t1l1cation. It cold is not J)1·oviclecl to ripen tl1e sl1oot-bud tl1e roots 
,1,111 co11ti1111e to g1·ow 1111til tl1e loocl sto1·ecl in tl1e seecl is ex1Jenclecl. }"1ve 
111011tl1, ol ,v,11·111 st1·atific,1tio11 i11 tl1is case J)1·ovecl to be 11101·c tl1;111 ,va, 
11ccess,1rY. 

Tl1e ,eco11d lot 11·0111 tl1c s,1111c ~cecl !J,1tcl1 ,vas g1vc11 a tl11·ee-111011tl1 
,,,.11·111 JJe1·iocl 1·01lowecl by tl11·ec 111011tl1s ,tt 41 ° F. \,Vl1e11 sow11 ,1tte1· 
tl1cse [J1·etreat111en ts a gener d I gc1·111 i11;1 Lion occur1·ed 111 ,eve11 clays. 

1\, co11cer11, the n1ethocl ol J)ret1·c,1t111e11t, tl1e seccls ,ire clistribt1ted 
Ll11-(>t1gl1ot1t ,l sL1·at1lyi11g 111eclit1111, ,vl1icl1 i11 tl11s c;1se w,1:, co1111Jo,ecl of 
h,111 :,,111cl ,111cl 11,111 peat 1110s:, co11t,1111ecl in a poly~tl1yle11e b,tg. It i:, 
i1111Jo1·ta11L tl1at the bt1lk be ke/Jt ,111,111 since ,it plant111g ti111e tl1e e11Lire 
co11te11t:, ol Ll1e bag ,11·e so,v11. 111 p1·01)01·tion, tl1e 111e(!it1111 wot1lcl be 
t,,,o 01· tl11·ee ti111es Ll1e volt1111e ol tl1e seecl. It is 11101ste11ecl bt1L is not 
,,,et. 

vVl1e1·c t ,,,o stages of t 1·e,1 t111e11 t ,11·e 11ecessary to ove1·co111e clot1 ble 
clo1·111;111cy, tl1e bags a1·e i11·st /Jl,1cecl 011 ,1 gree11ho11se be11cl1 Lo /Jt·ovide 
the w,11·111 st1·atificat1011 1·cqt1i1·e111c11t 111 tl1is part1ct1l,1r loc,1tio11 the 
tc1111)er,1L111·e 1·a11gecl bet,vee11 60 ,111<l 101 ° F. A 111,1x111111111 and 1111111-
11111111 Ll1c1·1110111ete1· JJlacecl 111 ,l b,1g ot 111ecliu111 a11ci set 011 the bencl1 
1·cg1,tcrecl tl11s Jluct11,1tio11. 1\s 1·ot1L111e JJt·ocedure we cl1eck seecls w1tl1 
CJ)icotyl clo1·111a11cy abot1t 011ce ,1 week to see '\.vhetl1e1· or not 1·;1cl1cles h,tvc 
e111e1·gccl. Whe11 they clo ,111(1 it bcco1ne, a ge11er,1l co11(!i ti 011, tl1e bag is 
111c>vecl to tl1e relrige1·;1t(>1· to 1·i1Je11 tl1c eJ)icotyl. l11 tl1e 1·el1·1ge1·ator ,1 
tc1111)c1·,1tt11·e ol 41 ° F. 1, 111,1111t;1i11ecl \Vi1·e b,1skets l,JlJelccl IJY 111011tl1s 
,1111J)lily loc,1t111g bag:, ol seecl clt1e to be }Jt·ocesse<l. 

\!IBURNUivf S1\llGENTI FLAVU1,J 
V1/Jtl1·riit11i sc11ge11tt f/avitm l1,1s l)een exposed to live 111ontl1s ,va1·111 

st1·,1tif1catio11. As ,,•1tl1 C/1ionc1nthus 1·etuses this length ot ti111e \\'as 
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11101·e tl1a11 11ecessa1·y ;1s tl1e 1·adicles c111e1·gecl ,ind tl1e seecl 
cold tre,1t111cnt 111 tl11·ec 111011ths. 

D;-\ VJDIA IN\IOLUCRt\1";\ 

vl',IS 1·e,1clv l<)J 
• 

The £rt1it o( D(tVtd1a 11ivoluc1·{1ta is an ext1·emely ]1,11·cl, t,vo to live 
sceclecl sto11c. It, too !1,1s C))icotyl clo1·111ancy. Follo,1ri11g tot1r or live 
111onths of ,,,,11·1n st1·ati(ic,1t1on tl1ese sea111s cleco1111)ose ,111cl v1re,1ken to tl1c 
J)oi11t ,vhc1·c tl1e clevelo1)1ng 1·,1cliclc l<)1·ces ot1t this seg111e11t As ,1 111,1tte1· 
ol 111tere,t N')>;sr1 a11cl Ur1,11dia ,11·e IJ<)t!1 111 tl1e l,1111ily Ny1.1accae. "l"l1c 
J1·t1it ot Nyssa is ,1 011c 5eeclcd bony sto11e w1tl1 ~1ngle clo1·111,111cy reg1111·111g 
t,vo to tl11·ec 111011tl1s of colcl st1·,1t1l icatio11 to r1pe11 tl1e c111b1·yo. Tl1e 
st1·t1ctt1re ol tl1e ~eecl co,1t is ;1 111od1ticat1on ot that fo1111cl i11 Dr1vtd1r1. 
1\s the r,1clicle de,,eloJ)~ tl1e ,,,e,1ke11ecl sectio11 1s lo1·cecl c1111, b11t 1111like 
tl1e Da,11d1r1 is l1i11gecl ,incl re111,1i11s ;1ttachecl. 

We 110,v !1,1ve the st,1ges ol gcr111i11at1011 i11 Da,,1d1r1. ;\lter 1'0111· c>1 
11,,e 111ontl1s ol ,,,,11·111 stratif1c,1tio11, the ,,,e,1ke11ed seg111e11t is p11sl1ccl 
,1ivay ancl 1·,1clicles de,,elOJ) pa1·tiall)'· TJ1e seecls a1·e tl1e11 1·e,1d)' fo1· colcl 
,t1·atit1c,1tion Alter tl11·ee 111011tl1, ol cold l1<1vc co11d1t1<>11ecl tl1e CJ)icotyl, 
tl1e ,eedli11g ,ta1·ts to g1·0,v ancl ,vi tl1cl1·<1,v ti 0111 tl1c ,to11c. 

HAJ\,fAT\,JELIS 1\iOLLJS 
H(1111r1111r:/1s 1n1J//1s 1·cs1)011ded l)est ,,,he11 g1ve11 tl11·ee 111011tl1s ol ,,,,11·111 

,t1·,tt1ficat1011 followecl IJy tl11·ee 111<>ntl1s at 41 ° F. Tl11s cloes 11ot !1,1vc 
Cf)Icotyl clo1·111a11cy IJ11t 1·eg111res t,1·0 stages ol JJ1·et1eat111c11t 101· ge1·111111,t• 
Lion. 

J11c1cle11t,1lly, ,,,e kee1J 0111· 1·ecc11·cls 1·1gl1t C)ll <J111· <1ccess1011 c,11·cl,. ;\II 
c11 t1·1es a1·c 111,1de 011 10111· b,· six c,11·c!s ;111cl e,1cl1 1s assig11ed ;111 ,1ccess1011 
1111111be1·. Tl1e 01·ig i 11 ol tl1e 111,1 te1·1 a I togell1e1· w1 tl1 ,111 y o tl1e1· 111 to1·111;1-
tio11 that 111igl1t !)e 1)e1 t111e11t is reco1·cled. 111 tl11s i11,ta11ce seecls ,vere 
1·cce1ved 11·0111 tl1e U111,,ersity ol vV,1sl1ingtc)11 Arbo1·et11111 ,111cl t1·e,1t111e11t 
,v,1s sta1·tccl 011 tl1e tit tec11tl1 ol Fel)1·11a1·y, 1960. Tl1i1·ty-s1x seecls ,,,e1·e 
1n,,olvecl. Lot #1 ,v,1s g1,re11 tl11·ee 111011tl1s ot· ,va1·111 st1·,1t1licat1011 f<Jl· 
Io,ved by tl11·ee 111011tl1s ,tt 41 ° F 011 be111g sow11. 88 J)e1· ce11t ge1·111i11a· 
t1on occt1rrecl i11 seven d,1ys. Lot #2 p1·ov1clccl tl1e s,1111e JJe1·centage ol 
gcr111in,1tio11 bt1t 1·eqt11recl t,vo 111011tl1s lo11ger to clo so <)w111g t<) tl1e 
longer period of ,v,1r111 st1·at1ficat1011. As c,1cl1 111ove111e11 t of the seecl 1, 
,1cco1nplishecl a 11ote 1s e11te1·ecl 011 tl1e c,11·cl. 

KOELREUTElllA P,•\NICULAT;-\ 

A Koelrc'ltlc1·1a pa1iicitlata seed lot was soaked in co11centr,1ted sul­
!)!1111·ic ,tcicl 101· 011e !10111·. It ,v,1s tl1e11 cl1v1clecl into three gro11ps. Lc>t 
# I ,,,as so,,,11 at 011ce, lot #2 ,v;1s 1)1·0,,idecl ,v1tl1 colcl st1·,1tificatio11 to1· 
011e 111011tl1 .incl lot #3 ,v,1s st1·,1tifiecl 101· t,vo 111011tl1s. 1\ltl1ot1gh Koel-
1c11tc1·1r1 1, ,ttj)j)OSell Lo be ll<)t1l)ly llo1·111a11t, ,t ge11e1·,1l ge1·111i11atio11 oc· 
c11rred 111 13 cl,1y, ,vl1c11 l<Jt #1 w,t, ,c),v11 ,v1Lh<>t1t a sec<J11cl,11·y t1·e,1t111e11t. 
111 1958, ,,,J1e11 this ,v,t, tr1ecl, ,ve 101111d that ,1lte1· a 011e !1ot11· ac1cl ,o,tk. 
tl1e seed ger111i11atecl 111 the rei1·ige1·,1to1·. So, in 1960, tl1e sa111e t1·e<1t111e11t 
,vas triecl 11si11g seecl f1·01n a difference so111·ce. Knel1·eute1 t{t pa1i1cul{1tr1 
,eed, whe11 collectecl i11 ,ep,trate ye,trs fro111 t,vo diffe1·e11t so111ces, sho,v­
ed the inhibiting conclition to be 011ly 1n the seecl coat. 
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CEDll.US LIB1\Nl 
Ced1 its lt/Ja111 1·es1)011clecl best ,vitl1 t,,,o 1nontl1s colcl st1·at1lic,1tio11 

Lot # I was ~own ,,,itl1ot1t J)1·et1·eat111ent, ;incl ger111inatecl poor!)' ,incl er­
ratically. In fact, ;1lter two ;111cl one-I1all 1nonths s0111e a1·e now i11 the 
hat st,1ge. Lot #2 ger111inatecl in 13 days ,titer one· n1011tl1 ot colcl t1·eat-
111ent Lot #3 1)1·oclt1ced ,1 t111itor111 ge1·1111natio11 i11 five cl,1ys ,vhe11 
st1·at1tiecl 101· two 111011tl1~ ;it 41 ° F. Lot -#3 woulcl be tl1e best t1·eat111e11t 
,1~ Cccl,11· c>l Leb,111on is ext1·e111ely st1sce1)til)!e to cla1nJ)ing-oll clisc,1ses. 
\•Vhen 1r1clt1ced to gcr111i11,1te qttickly ancl in uniso1~, tl1ey ca11 be pottecl 
01· boxecl i11 a 111,1tter ol ci,1y~ By <Jttickly se1)a1·at1ng tl1e111 tl1c ,1)1e,1d 
oi cl1~e,1,e, i, 111111i1111lecl. 

i\•IOJ)ERi\TOll SH1\1\·li\•I1\llEl.LO. 'l"l1,111k y<>11, 1\•11· }"01cll1,1111, 
101· )'Ot11· ve1·y 1nlo1·111,1tive t,1lk. 1 ,1111 ~111·c )'t>tt ·,v1ll l1,1vc a lot ol c1t1es­
tions !1·0111 tl1e ,1t1cl1e11ce. 

1\•lll. HOOGENJ)OORN: 1 woulcl like to a,k ,t q11estio11. D<J yo11 
t1·eat all ,ceds ,vl1icl1 l1,1ve a clo1·111;111t J)eriocl first ,vitl1 a colcl, a11cl tl1en 
,vitl1 ,t w,11·111 J)e1·iocl, 01 the 1·c,,erse, or clo yo11 v,11·y It ,vi tl1 tl1c tyJJe oi 
seed? 

l\•IR. FORDHA1\•1: It ,,,ill 

i\•I ll. HOOGLN l)OORN: 
ell eel? 

,,,11 y ,vitl1 tl1c type <Ji ~eccl tl1at yott l1;1ve 

Ho,,, 1s J)r111zdta, the Dove T1·ec, 11,111-

i\•lR. FORDH1\i\•I: Fot11· <JI live 1111J11tl1~ ot ,va1·111 ,t1·,1tilic,1tI011 f<)l­
lo,vecl l)y three 111011ths ol (Ole!. 

i\•lll. HOOCTENDOORN: 011e <>thcI· q11e,tio11. I see y<>t1 l1,1vc 
H11111r1111r:/1:, 1110//1.1. l)o yo11 tl1111k it i, go1I1g to c<>111c t1·11e to tyJ)C !10111 
,eed) 

l\•IR. FORDH1\i\•f: I clo11't kI1<>,1' \•\Te JLtst ge1·111111,1tecl 1t to get 
tl1e i11l1>1·111atio11 011 gc1·111111,1t1011. 

i\·lll. HANS HESS: Hc>,v <I<> yc>11 l1,111clle 1Vy.1sr1 l)'l11r1t1cr17 

.i\•Ill. FORDHf\i\•f: Give it t,vo 111011tl1s ol colcl ,tt 41 deg1·cc\. 
i\·lll HANS HESS. Stt))J)<>se, 101 ex,11111Jle, yott got seecl 1n tl1e J,111, 

,is 1110,t 11u1·se1·y111cn clo. \,Ve ,vo11lcl like to st1·atily 1t I11 tl1c f,111 and 
,O\\' tl1e111 in tl1e SJ)r111g. Ge11e1·,1lly, thi, scecl co1ne~ in ,tlte1· tl1e 1)eriod 
,vhe11 yot1 c,tn ~<J\V i L outsicle. 1 l 1t we11l beyond tl1c t,vo 111ontl1s colcl 
t1·e,1t111e11t woulcl tl1,1t l1ave ,111y cllect 011 ge1·111inatio11? 

.i\•lR. J;ORDH1\i\'I: No, 1l 11e1·l1a1)s v1ro11lc!n't. Yo11 co11lll extc11c! 
tl1e J)e1 iocl s111ce tl1c1·e i, q111tc ;1 IJit o[ l,1tit11cle. 

i\•lll HANS HESS: l)o y<>tt !1,1ve ,111y 1·e(o1cl (I' to tl1c JJct·(e11t,1ge 
ol go<>cl sect! that yo11 1101·111,111 ly get !1·0111 Ny~s1i ,ylv11 t1l11'? 

i\•IJl. FORDH1\'i\•l: Yes. \•Vitl1 11s 1t ge11er,1lly co111e, ,1~ s11111111c1· 
,eed a11d 1s perhaJJS J 00 !)er ce11t good. 

. .i\•IR. HOOGENl)OORN: Ha,,e yo11 t1·eated P111us cenib1a the 
same w,ty? 
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i\1IR. FORD HA l'vI: vVe t1·ied Pznit I cer,ibra this J),tst st1n1111er 16 
clitterent w,1ys. So1ne of tl1ese ,vays ge1·111i11,1ted better than othe,·s, bttt 
i11 st1ch ,t }),1ttc1·11 th,1t 1t clicl11't 111ake se11se ,-ve cot1lcln't conclt1de anY­
tl1i11g. 

i\1IR. C. i\1f1\HLSTEI)E (Cle\·ela11cl, 01110) : How do you, l1andle 
tl1e seecl ,tlte1· 1t has sp1outecl clt1ri11g str<ltilicat1on? This would be in 
1·eg,trd to thcise that have clc)t1ble do1111,111cy i11 which tl1e root requires 
011e JJeriocl, ,incl tl1e sl1oot 1·ec111ire, anothe1· 1Je1·1ocl ol ,tr,1t1t1c,1tion. 

i\·fR. FOJZl)Hf\i\11: I ,1111 ,01·1·y, 1 clc>11't 1111clerst,1ncl tl1e qt1est1011. 
J)R. CH;\RLES HESS. 111 otl1e1· ,vo1·cl,, ,vl1e11 )'Oll l1ave <l ,eecl 

,,,itl1 dot1l)lc clo1·111ancy ;incl you allo,v tl1e 1·<ldicle to e111e1·ge, tl1e11 yo11 
1·ett11·11 1t to tl1e cold to give it tl1e colcl lre,1t111ent to ripe11 the e1)1cotyl. 
C,1n yo11 ,till IJro,tdt<lSl seecl ol tl1is lY}Je th,tt has it, r,1c!icle al1·eacly 
e111erged? ? 

i\•IR. FORD HAi\·I: 011, )e,, ce1·t,1i11!y yo11 could. Yott ,,,ould have 
to be ,1e1·y c,1rel ti!. Tl1e ,eecls wo11ld 11,1lt11·,1lly 01·1e11t tl1e111selves ,1fte1· 
they we1·e !Jut 011t. 

l'vilZ. Jli\1f WELLS. l \\'Ot1lcl like to ,1sk you if yot1 have tried less 
tl1,1n three 111011t]15 \\'<lr111 t1·e,1t111ent on any of these seeds ancl whether 
you clo neecl the 11111 tl11·ee 111onths? 

i\1IR FORDHl\i\•I: Ye,, ,ve have clone tl11s ,v,th s0111e things b11t 
ge11e1·ally ,ve t1·eat it tl11·ee 111011ths 01· 111ore. I expect w1tl1 111any thi11gs 
,1 shorte1· JJe1·iocl 111ight wot k. 

i\1IR. ,-vELLS: Yot1 clo11 "t k110\\' 101· ,111·e but you believe sho1·tcr 
JJeriods wou lcl IJe succe,slt1!. I nciden t,11 Ly, H amr,melzs n10/ Lis cloes11' t 
co1ne tr11e to tYpe l1·on1 seecl. 

i\1R. GEORGE H()YSIC. I fi11cl tl1,1t tree peony seeds wo1·k tl1is 
,,,,1y. \;Ve 11secl to 11se !)e,tt 111oss ancl ,vi:; lot1nd out tl1,1t ,ve lost q111le 
a fe,v of tl1e111. '"re 110\\' jt1st JJ11t sane! ove1· tl1en1. 

i\•JR. J<'Oll.l)HAi\·I: l,'l1ey 11,1,•e tl1e S<lt11e ty}Je ol clo1111,111cy tl1,1t tl1c 
1J11v1dzr1 11,1,. Tl1ey pt1l tl1e 1·adicles ot1t l11·st. 

i\1IR. LO½TENFELS: H,tve yot1 done ,111y wo1·k 011 l1olly? 

i\1IR FORDH.i-\.l\1I: Yes, so111e. ,-ve ,vorked \\1ith flex yi11i11111ie11,1, 
;111cl tot111cl yot1 could ge1·111111ate it very 1·e,1dily in h1gl1 pe1·centages by 
giving tl1e111 a t1ve 111011tl1s \\',t1·111 pe1·1ocl lollo,ved by th1·ee 111011tl1s ol 
cold. 

l\•IR. LOWENFELS: No,v I 111te11cl to t1·y flex opctca ,tnd J. rtqitt-
foliuni tlizs 1ur1y. 

l\'IR. FOIZDHAi\1f. \·Ve t1·1eci tl10,e 
ll1ctable \\'1tl1 t1, as \\1 itl1 e,•c1·ybody else. 

• • 
g e1·11J Ill,l t I Oil. 

-
They ,11·e just as t111p1·e-

c,111't ~ee111 to get t111ilc)1·111 

i\•IR. HARVEY Gll._1\_ \·: ,i-\.1, to gtJ lJ,tck to tl1e D11111d111, 011e ol' tl1e 
1>1·oble111s, ol course, i~ 1n getting the JJ!,111t 111to ex1ste11ce becat1se it is 
good. I t1·iecl 1t several ti111es, not being too successft1!. Ycit1 have point­
ed 011t the· w,ty 110,v, so I look [01·,,,arcl to getting a b,ttcl1 of plants by 
tl1is pa1·tict1la1· t1·eatn1en t 

Tl1e qt1estion I J1a,•e 111 111111d relates lo cle,111i11g Tl1e seeds I !1ave 
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,LL tl1e n10111e11L ,ire still i11 Ll1e lrt1it. 111 otl1c1· ,vords, the !)ttl}) l1as not 
!Jeen take11 olf ,111d the f1·u1ts ;11·e i11 ,1 }Jolyetl1yle11e b,1g. Do )'ot1 tl1i11k 
this would satisfy the st1·atification perrocl 01· 1vo11ld you suggest clean­
i11g the seed l11·st? 

l\'.IR. FORDHAl\1: No, tl1ey s11011!(! be 111 tl1e st1·,1t1fyi11g 111e(!i11111 
i11 01·der to do tl11s. 

l\10DE1{,L\. TOll SH1\l\·ll\·LAllELLO: 1\.1·c Ll1e1·c ,111y 111<>1·e tI 11c,­
Lio11s? If not, I ,,,i~l1 Lo tl1,111k )'OU ,1ga111, ;\•!1. Fo1·dl1,1111. 

Tl1e £111,11 scie11t1tic sessio11 ,1djou1·11e<l, ,111cl tl1e 111eeti11g co11ti1111ell 
111 tl1e ,tn11t1al b11,iness sessio11. 

1\D JOURNl\•CENT • 

TENTH ANNUAL BANQUET 

Past Pre,1cle11t, Ha1·vey 1."e111pleto11, J1·. ,111d tl1e 11e,1·l)' electetl P1·es1-
tlent, l\•I1·. l\•J;11·ti11 Va11 I-Jo(, 1)1·es1dcd at the ,11111t1al b<lnq11et l1el(! 111 the 
B,1ll1·oon1 ol tl1e l\•la11ge1· Hotel. 

The eve11ing gatl1ering v.'as th1·illetl wl1e11 it ,va, ,11111011ncetl tl1,1t 
H,trvey Te1111)leton ,vas tl1e 1·ec1pient ol tl1e Plant P1·opag,1to1·s Aw,11·d. 
The awarcl ,,,as p1·esented as ,t t1·1bute to !1is i11ge11111ty wl11ch led to tl1e 
clevelopme11t ,111cl J)eriectio11 ol tl1e elect1·onic !eat a11cl cont1·0I 11111t 101· 
1111st prop,1g,1tio11. As :1 f,1itl1l11! servant ol tl1e Society, tor !1is 1villi11g-
11ess to sh,11·e 1nlo1·111at1011, ,111cl tor l1is ex1)e1·t leade1·shiJJ i11 executi11g tl1c 
go,1ls and ai111s ol tl1e Society, Ha1·ve)' Te1111Jle1.on has 1·1g·l1tl11lly bee11 so 
honor·ecl. 

The Annu,1I Banqt1et ,vas J)1·ivilege<l to heat· a11 ,1dclress by F1·ccl­
e1·ick G. l\1eye1·, of the U111ted .States De1Ja1·t111ent of Ag1·ict1lture, ,vl10 
discussed, ''Ornamentals 111 Italy, Southern F1·ance, Spai11, and Portugal." 
D1·. ivleye1· d1·ew on his kee11 k11owledge ol ecotypes i11 developi11g tl1e 
tlo1·a io11nd 1n these vario11s lviedi terra11e,1n a1·eas. 

' 
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KEYNOTE ADDRESS 
SATURDAY MORNING 

October 15, 1960 
Ge11e1·al Cl1air111;111 Don Ha1·t111,11111 11111·oclt1cecl j\,[1· Ja111es S. \,Veils, 

J,1me~ S Wells Nt1rse1·y, Inc, Reel l1ank, Ne,v Je1·sey, to give the key­
note ,1cldress ol the co11terence. 

THE PLANT PROPAGATOR THE BASIS OF OUR INDUSTRY 
JAJ\'IE'i S. \<VJ,LI,S 

f11111e., S. 1111,fl, N111 ,1:1y, J11c. 
Rr:d Bn11 I{, l\' e111 I 1:1·,,e')' 

i\'f R. CHAilli\,f AN. Fel!o,v g1·0,ve1·s 

It 1s ct1sto111,1ry 1·01· the 5f)eake1· to IJeg111·by s,1ying ho,v pleased l1e is 
to be l1e1·e, IJttt I clo ,o 01-i 1·;1the1· a clifte1·ent level !)ecat1se it 1s 11ot often 
that ,1 speaker !1,1s the <JPJJ01·tt1nity to g1,,e es,e11tially the sa111e speecl1 
t111der tl1e sa 111e tit I e t,vi ce 111 ten ve:11·5 , , 

lt was i11 1951 tl1,1t tl1e Pla11t P1·01Jag:1to1·s Society c:1111e i11to IJei11g, 
;incl qt11te by ch:1nce it fell to my lot at tl1,1t ti111e to ]Jt1t fo1·ward so111e 
1cleas as to how 011r ,c>ciety ,l1ot1lcl IJe org,1nizecl. Last week, ;1s I re,1cl 
tl1rot1gh the JJ1·oceeclings <)f tl1is f11·st 111eeting, I 1·ealized tl1,1t I C<)ttlcl 
11:1.rclly i111p1·0,re <111 v.·hat I ]1;1cl saicl ten ,,e,,rs ,tgo. It 1111ght be s11nple1· 
il I ,t1ggestecl you re,1cl tl1e lir,t tl1ree or lo11r pages of p1oceedings Nun1-
IJe1· I ,111cl s,11 clo,1,11. Ho,veve1· I feel yot1 exJJect a little 111c>re c>f 111e than 
tl1a t. 

I ,1111 deeply conscious of the i1111Jort;111ce of tl1is 1neeti11g to you ;111cl 
ol 111y 1·espon,ib1lity to it Fortt111,1tely 111y position is ratl1e1· ,tn in1-
fJ1·eg11,1IJle one, bec,1t1se events have JJrove11 tl1at tl1e 1cleas of ten yea1·s 
ago have developed into wl1at by ;111y cottnt ca11 be conside1·ed a ve1·y 
s11ccessful organizatil111 

I ,,,ot1ld like to l1a1·k back to the fi1·st 111eeting a11cl briefly clesc1·ibe 
some of the tl1ougl1t, that 11assed tl1rot1gl1 ot1r 111inds a11cl over whicl1 
we ranged ot1r disct1ssions at that ti111e. ,,\Te were consciou, of the fact 
th:.i.t the1-e hacl lJeen a Plant P1·01Jagato1·s Society 1n existance in tl1is 
cot1ntry way back in tl1e early thi1·ties ,vhicl1 hacl failecl p,1rtly becat1se 
of the clepression·, b11t 111ostly IJecat1se tl1ere ,vas a wide disc1·e1Ja11cy be­
t,veen the 11u111be1· of JJeOJJle ,,,ho had k110,vledge to i1npa1·t ,111cl those 
who cl1d not. \,Vhen the neophyte5 ot1tnt11nbe1·ed tl1e experts tl1ings 
IJegan to dry tip. \'\Te realized th,tt t1nles, we cot1ld re-01·ganize the so­
ciety 011 a clifferent IJasi,, ;1cljt1,ti11g and co11t1-olling tl1e level ;111d tl1e 
qt1al1ty of 0111· 111e111ber.~ it C<Ju]d 1101 a11cl \\'OU!cl 11ot last. 

l\·f ost ot yot1 k110,1· th,1 t pla 11 t JJrOJJ,1g,1 tion l1as been ,1 s0111ewl1,1 t 
;ecret1ve i)t1,111ess 'Tl1is I ,1111 ,1sl1,11necl to ad111it co111es la1·gely fro,11 
r~111-ope ;incl to so111e exte11t 1t st1I! exi~t5 the,·e. In it's 111ost ext1e1ne 
!'(}fin ,1 g1·0,ve1· ,viii lock 111; JJrop,1g:1t1ng 11011,es ,incl 11ot ,1110,v ,1nyone 
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i11. Otl1e1· g1·0,,1ers a1·e not q11ite so l)l11nt l)ttt 111;111y 111;1y l)e 111ost 1111-
con1n11111Icati,,e ;111d 11ot at all re;icly to gi,,e in1·or111at1on away. 1 ;1111 
glad to say th,tl this arcl1aic })Osition is slo,vly d)1ing out, and It was the 
purpose of 0111· Society ,,,J1en 1t beg,111 tc> eli111inate it entirely 11·0111 the 
1·anks of it's 111e111be1·s. 

In n1y original tl1inki11g it see111ccl to 111e tl1;1t tl1e pl,111t ptOJJagato1· 
,vas one of the last strong·I1olcls of tl1e 1·e;1I c1·,1lt5m;1n. He1·e 111ay I 
q11ote di1·ectly Jro1n tl1e first J)roceeclings; 

''It IS well for 11~ to consid~r that the cra[tsn1anshiJ) ancl skill of 
tl1e plant J)rop,1gator is tl1e beginning of a long cl1ain o[ events ru11ning 
tl1rough eve1·y J)hase of ou1· i11dust1·y. It is 11po11 this skill, a11d upo11 
nothing else q11ite so 1nucl1, tl1at ;ill other parts of 011r great ind11strY 
11lt1mately clepe11d. O[ ,vl1,1t 11se ,,,011lcl the la11clscape ;1rcl1itect 01· tl1c 
garde11 contracto1· be to tl1e ho1ne o,,,11e1 if no plants of a11y kine! we1·e 
,1vailalJle? vVl1ere wo11lcl tl1e florist obt,1in his ll1Jwe1·s, l1is lJ11llJs ancl 
,eeds, ancl "'h,1t "\\'011lcl be tl1e value of fe1·tilizers, barro,vs, g,11·clen cen­
te1·s ancl garclen 111ag,1zines ,,,itl1011t JJlants? Ho1·tic11lt111·e iII it5 w1clest 
sense is tl1e art ol g1·0,v1 ng· t1·111 ts, vegetable~ ;111cl c>1·n,1111en t,1! pl,tn ts. Al I 
of these, everytl1iI1g growing ,vhich is coverecl l>y the ter111 ho1·t1c11lt111·e 
]1;1s to origin,ite ,,·itl1 the pl.int p1·01)agato1· He is, in ve1·y fact, the 
basis of our i11clustry. Holcling such a JJOsition a~ this it says 111uch fo1· 
tl1e cha1·acter ancl integrity ol this 111an th,it he l1as not wishecl to take 
,tclvantage of the sit11ation in any ,vay. i,rany other gro11J)S of ,vo1·ke1·s 
J1;1ve thought 1t right to hole! the rest ot tl1e co1n111unity 01· otl1er 111e111-
bers of their b11sine5s fraternity to r,111so1n in ,vhat they like to c,111 tl1ei1· 
own be5t inteI·ests. vVitho11t going i11to the pro's ancl co11's of labo111· 
relations we c,1n look at the reco1·cl with justifiable p1·ide £01· l believe 
tl1ere can hardly be anotl1er section ol the nation wl1ich h,1s 511cl1 a cle,111 
record. The tr11e pla11tsman ha5 little ti111e for s11ch ''goings on," l1e ]1;1s 
more i111po1·tant things to do. Just as long ,ts he ca11 1nake a reaso11al)le 
living and see that l1i5 family is ,vell pro,1ided !01·, then by far tl1e most 
i1nportant thing to hi1n is his ,vork. In this d,1y of machines a11d 1nass 
p1·oduction tl1e JJlant pro1)agator is one of the la~t and as yet u11assailed 
strongholds of the tr11e craftsman. This I s11ggest is the pivot upon 
,vhich this n1eeting ( - and indeed the 1neeting ,,,e are having today) 
shoulcl depencl and 11po11 which ,ve sl1011Icl base 0111· plans £01· the fut11re 
existence of tl1e 01-g,1nizatio11 '' This was 1ny thinking ten yea1s ag<J 
and I ,,,011ld 11ot ,,,isl1 to cl1ange a ,,,orcl of it toclay. 

vVe then 111ovecl on to disc11ss ,vhat the req11irements of 1ne1nl)e1·­
sl1ip sho11ld be, and it j5 here that I ,vo11ld like to emph,isize so111etl1ing 
very clear!}' ancl st1·ongly l."l1e 1·eq11ire111ents £01- n1e111be1·sl1i1) sl1011lcl 
IJe stringent ;111cl sl1011ld 1·ellect an ext1·e111ely high sta11c!ard of ethics, 
5kill and experience. If there is any criticism I have to 1nake ol 011r So­
ciety it is th;1t the· 1·eq11i1·e111ents for 1ne111bershiJ) a11cl tl1e 111;11111er i11 
wl1ich they l1,1ve l)een appliecl !1ave not l)een stringent eno11gl1. 0111 
society h,ts been so s11cces5f11l that people J1;1ve joined it ,incl a1·e cont11111-
ing to join it fro111 ;1]! parts of tl1e ,vo1·lcl. As we beco1ne J,1rger Lhe 
/Jt·oble111 of 1·et:1ini11g ,111cl 111aintaining· the !1igh l_evel ,vitl1 ,vhi<.11 ,ve 1111-
<l(>tt!Jteclly st,trtecl i5 l1eco111111g mo1·e cliflic11lt. G11est, crin co1nc to 0111 
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111eeti11gs and of coui·se they are ,va1·111ly ,velco111ed l)ut v.,l1en yo11 l1ave 
,t 1nembersl1ip ol some 250 J)eople, all ol ,vhom may bring two guests if 
tl1ey wisl1, it is pos~ible Jor 11s to l1,1ve a 1neeting ol well over 500. ·rhe 
1nt11n,1cy and v1go1·ot1s direction of 011r earlier 1neetings woulcl then be 
lost. Yott 111ay ,ay ''well ,vl1y sl1011lcl11't we l1ave 500 peo1)le it they ,tre 
,tll kee11 ,111cl el1g·1ble''? ancl I st1J)J)Ose tl1e1·e is ,tn ,11·gu111ent fo1· it, l)tlt 
w11etl1er we like it 01· not it is impossil)le tor so1ne people to get up in 
J1·011t of a cro,vd ,tnd ,,iy ,vhat the)' ,vant to say ,incl the bigger the crowd 
the worse the JJroble111 beco1nes. The1 e is no qt1estion in n1y mi11cl 
that we 11,ive to keep the size of ot1r society ,v1thin bouncls and th,it as 
the qt1antity of J)eople who ,,,ant to join beco111es greater then we 111ust 
raise our standards so th,it we 1n;iy continue to cull the cream ot the 
crop. This selective11c~s, ,,,J1ereby tl1osc ,vitl1 superior k110,vleclge ,111cl 
skill are chosen for n1e111,bership in our society is, in 1ny opinion, essential 

. ' to Its si,ccess 
It w,1s 111y clesi1·e to call tl1e 01·igi11al orga11iz,ition the Plant P1·opag,i­

to1·s Guilcl IJtJt ,tj)parently tl1e ,vorcl gi1ild 11,ts a connotation 1n this 
co11ntry wl1icl1 it cloes not have in E11roJ)e. To 1ne it means a group ·of 
l1igl1Iy skilled tecl1nic1;i11s a11cl crafts111en ,vho get together ,ts a f1·ate111al 
01·ganization to l1elp c,tch other, to clisc11s5 the day l)y cl,iy problems of 
thei1· work ,incl to J)ass on t1sef11l kno,vledge one to the othe1· WJ1at 
,tre the essentials for the est;1blish111ent of a gt1ild? The first ;ind most 
vital 11ecessity is the collection of ;1 gro11p of people v.rith a high degree 
of k11owleclge a11d skill. Tl1e seco11d cssenti,il is that tl1is group n1t1st 
be willing to sh,ire wl1,1t they know V1'itl1 otl1ers of ,l si1nil,i1· calil)re, ancl 
tl1at both 111t1st l)e ,1·1lli11g i11 tt11·n to l1elJJ tl1e novice att,iin proficiency 
,n tl1e craft. To q11ote ag,1in fro111 the first proceedings, -'' vVhat 
tl1en shoulcl tl1e 1·eq11ire1nents of f11ll me1nbership IJe? I wo11lcl like to 
st1ggest tl1ese 

' l. At least l O yea1·s active ,ind J)1·actic;il expc1·ience in tl1e art of pl,tnt 
J)ropagatio11. · 

2. A high standarcl of i11teg1·ity in the co111111t111ity and the trade. 
This should be vouched for by not less than four people of si1ni­
lar standing. 

3. Already ,,,illingness to freely share his kno,vledge a11d skills witl1 
other ,nembers. -

It is ha1·cl to assess which of these th1·ee ,1·011lcl be considered the 1nost 
i1nportant, but a willingness to share with others would quickly show 
whether k11owledge ancl experience ,vere there, and the very act of shar­
ing wo11ld suggest integrity. I think tl1erefore, th,tt this last a ready 
willingness to freely sl1are his kno,vledge and skills with other membe1·s 
sho11lcl be cons1clered of para1no11nt i111po1·tance." vVith these ideas in 
1n1ncl, 011r society ,vas 01·ganized. 

\,Ve 110,v l1ave before 11s two clear JJictures of different phases of the 
Pla11t P1·op,1gators Society. Tl1e fii·st pl1,1se v.,as back in tl1e 30's wl1cn 
we J1;1cl a si,nple society to wl1ich J)eople J)aid so 111any dollars ,t year to 
l)eco111e ,t 111ember a11cl c,1111e tc> tl1e 111eetings when they v.'e1·e callee!. 
PeoJJle with kno,vleclge grev.• less and less i11 11umbe1·, people witho11t 
knowledge inc1·e,1sed. Tl1is i111balance, f11rther ,1cce11tt1atecl by tl1e p1·ob­
le111, of tl1e cle1)re,sio11 f1n,1Ily eli111in,1tecl tl1c ,ociety. 111 1951 it ,vas 
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1·e-01·g,1nizecl,- bttl tl1is ti111e ,,,e 111;1cle st11·e tl1,1L virtt1,1lly all tl1e 01·igi11,1l 
111e111l)e1·s ,ve1·e k110,11leclge,1ble ;111d that tl1ey wot1ld IJlan the clist1·ilJ11tion 
of: tl1ei1· k110,vleclge 111 ,111 01·cle1·ly 111anne1· to hel1J tl1o~e Jes, ,,,ell t1·;1i11ecl 
or le,s skilled i11 tl1is 1Jrofess1on. Tl1e last phase h,1s, I think you will 
,tgree, lJee11 qt1ite st1cce,sf11!. Altl1011gl1 the co11trollecl n,1t111·e of 0111· 
<>1·ga111z,1tio11 111ay go ,1g,1111st 1!1e g1·;1in ,v1th so111e, I tl1111k 0111· !1,11·sl1est 
critic, 1n11st ;1cce1Jt the l,tct tl1,1L ,ve !1ave ,1 fo1·111ula wl1ich i, succe,s£111 

Befo1·e 1Jassi11g on I feel tl1,1t I ,l1ot1lcl disc11ss this q11estion of sl1a1·-
111g ve1y b1·1elly, lJeca11~e it 1s ,1 it1ndamental IJart ol 011r organization, 
yet no,v that I a111 ope1·;1ting a b11,iness lor n1ysell [ can see perhaps ,1 
little 1nore clea1·ly sr)111e of tl1e a1g111nents wl11ch IJeople IJllt fo1·th i11 
,vhicl1 tl1ey say ''\'\1hv ,l1oulcl 1 go 011t of 1ny w,1y to hel1J 111y co111r)eti­
Lors:>'' I l1,1,·e co111e to tl1e lJe!ief tl1at 1t is only ,,,ise to be a little cl1s­
cr11n111ating. Let 111e give yo11 ,tn ex1Jla11,1tio11. I have a co1n1Jet1tor i11 
111y a1·e;1 wl10 is g1·ci,v1ng 111any of tl1e tJlants ,11hicl1 I g1·0,v He 1s selli11g 
tl1e111 ,tt c11t-th1·0,1t }J1·ice, ancl l1e is ;1 d1stt1rlJi11g infl11ence lJeca11~e lie 1, 
11psetting tl1e pro1Jer b,1la11ce cil t1·,1cle. He is not ,t 1ne1nlJe1· ot 011r ,o­
ciety ,incl \\1e1·e h,s nan1e to co111e ttJJ ,111cl l l1acl tl1e 01Jport11n1ty, I wo11lcl 
veto !1is a1JIJlicati<>11. He h;is been to 111v 11u1·sery ancl I h,1ve show11 !11111 
;11·011ncl in ,t cas11,1l 111a1111e1·. \'\Then lie ,va11tecl to b11y hor111one 1Jowcle1·s , 
of a special type ,ve ,ve1·e Jttst 011t He is treatecl ,,,1th co11rtesy IJttt not 
,vith cletailecl co-01Jer,1tion 

\ 1Vl1at 1s the othe1· side of tl1e IJictt11·e? Fo111· ye,11·s ago \\1he11 I lJe· 
g;1n 111y b11siness' I \\rent to 111y 1nany 11urse1·yn1a11 iriencls ,incl s;11cl ''C,111 
I have s0111e c11ttings'' ,incl ,v1Ll1011t exceptio11 I ,vas hancled ,t IJair c>l 
clippers ancl tolcl to !1el1J 111yself. 1 fo1111cl the 1nost ,var111 and genero11s 
01Jenl1anded11ess 011 the part of eve1·yo11e It was genero11s e11<>11gl1 to 
set 111e 11p i11 business g1·0,vi11g JJ!a11ts ,,,hich they are ,ell1ng Ne>½' whe11 
any 011e of the111 ,t]J}Jea1·s 011 111y n111·se1·y, or w1·ites a11cl asks fo1· aclvice I 
responcl i111n1ediatelY f h,1,-e receivecl t1·emenclo11s hel1J fro111 all <>I' 
tl1ese peo1Jle ancl I like to tl1i11k tl1,1t i11 ,0111e s111,1ll 111eas111·e r l1ave bee11 
;1ble to !1el JJ the111 too. 

Co1ni11g 110,1' to tl1e act11al 111eet ings of 0111· society, tl1ose of yo11 wl10 
have attended will know that yo11 ha,'e ne,,er taken pa1·t w1tl1out coining 
a,vay with 1nore kno,vleclge than yot1 gave. This is a uniq11e sit11ation! 
vVe have a society of kee11 and k110,,·leclg,11Jle JJeople all of ,,,ho111 t1·11st 
and like each otl1er. They kno,11 tl1at their neighbo11r is not t1·y1ng to 
5teel ,t ''1na1·ch'' 011 the111: they kno,11 that th15 co11ntry 1s l)ig eno11gh and 
tl1e OIJJJ01·t11n1Lies ,11·e s11ffic1cntly g1·eat to j11stif)' a11yone getting· into 
tl1e J)rodt1ct1on of any plant that interests h1111, for we have 11ot yet 
sc1·atcl1ed tl1e s111·f,1ce of the l101·tict1ltt11·al pote11t1al in tl1e Unitecl State,. 
Tl1ey know that if tl1ey he!JJ tl1is 111a11 today, to11l()r1·ow tl1ey ,viii co1ne 
Lo a disc11ssion ,vl1ich ,,,,II !1clJJ then1 to lio tl1eir jl>l) 1no1·e efl1ciently. 
Ti111e ,incl ti111e ,1ga1n 111e111lJe1·s !1ave co111e to 1ne a11cl saicl ''I !1e,11·cl so 
;incl so ;it tl1e last 111eeti11g. \•Ve triecl it !,1st winte1· ,111cl it \\'Ork, to 1Je1·­
lectio11 '' Tl1is ;1t111ospl1c1·e, tl1is (111,tlit)· c>f k110,11leclge JJl11~ ;1 clc,ire to 
,l1a1·e C>tle ,,·ith 1l1e otl1cr !1,1s not co1ne ;1lJ011t l)y cl1;111ce. Tl1e1·elo1·e l 
c,1nnc>L urge yo11 too ,t1ongly to org·a11izc on ,t sin1il,11· IJ,1,i, ,incl tc> 01·­
g,11111e 110L ,tl ,ti! 011 tl1e !);1,1, of q11a11t1ty IJttt ,olely 011 tl1,1t c,f q11;1lity. 
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vVe ,11·e st11·1·cit1nclecl toclay ,v1Ll1 qt1,111Lity - 111ill10115 of t111iL~, b1l­
l1011s ol clcill,11·s. ,,ve L,tlk gl1IJ!y i11 these figt11·es ,111cl in 111any 1·es1Jecl5 
q t1a11 tit y 1s tl1e c1·1 te1·1011 lJy ,,, l11cl1 b11ccesb 1, jt1clgecl. I ,,,011lcl ncJt clec1·)' 
this co1nJJ!etely becat1se 1t cloes inclicate ;1 gene1·al v1go11r and ,1ggress1ve­
ness whicl1 is an integral pa1·t of a gro,ving economy. Bt1t it won't suf-
1 ice l<)t· tis, 101· c1t1ant1ty 1s 11ot ,vl1,1t ,,,e ,vant. Il ,,,e ,va11t qu,111L1ty· 1! 
we ,tre inte1·e~tecl i11 jo1n1ng scicieL1c5 the11 311st look 111 tl1e l101·t1c11lt111·,1I 
vVl10°b ,,v110 ,tncl sl,1p clo,v11 ,1 cottJJle of l1t1ncl1·ed dolla1·s ;111cl 3oi11 50 so­
cieties Tl1e1·e 1s 1Jract1c,1lly no l11111t to tl1e n11111ber you c,111 join. Yo11 
,,,ill p,ty y<J11r $5, 1·ece1ve yo11r bulletin ,incl th,1ts abo11t it. 1 believe th,1t 
,,,e w,111t so111etl1111g 11101·e £1·0111 0111· society, a11cl i11 orcle1· to ;1chieve it ,,,e 
l1avc to be selecL11rc. 

Tl1e1·efc)1·e, to st1111 LtJJ, J ,vot1lcl t1rgc yot1 Lo 01·g;111i7e 011 ;1 ve1·y higl1 
level Let 111e111lJersl1i1J ,n yo111· cl1,1JJte1· cil 0111· society IJe so111etl1111g to 
l1e JJ1·11,ecl ,1!1ove ,111 other 111e111bershiJJ that 111ight !)e ,111,11lable to tl1e 
JJe1·so11 co11ce1·necl. I"et it !Jc so111etl1i11g tl1at lie l1,1s to st1·1ve t<J ;1tta111, 
,111cl cince ,1tl,1111ccl, h,1s Lo 111;1intai11 ,1l ,t l11gl1 level 111 circler L<J keeJJ. Let 
tl1e1·e l1e btringe11t 1·eq11ire111e11ts o! h1111 11ot 011ly t<> get 111 b11t to keeJJ 
in. Let !11111 !Jc 1eqt111·ecl to cont1·1IJ11te 1·eg11!,11·ly t<) tl1e 111eeti11gs 01· t<J 
Ll1e News Lctte1· 01· to so111e as1Ject ol yo111· co1·1Jo1·,1te ,1ct1v1t1es, s<> tl1,1t 
l1e 1·e111ains an ;1ct1ve cont1·ib11ting 111e111ber. 1 L 1s ta1· better tl1at )'Ott 
l1ave ,t n1oclest 1111111be1· of s11cl1 JJCrJJJle actively ,vo1·king· togethe1·, th,111 
tl1at yo11 11,1,·e ,t l,trge 1111111be1· ,vith but le\\' contr1IJ11to1·5 Tl1e ,1t111os­
JJ!1e1·e ge11c1·atecl ,111d tl1e JJleas111·e cacl1 ,,,ill 1·ece1ve f,·0111 1,0111· 111eeti11g, 
in tl1e l11111Lecl g1·oup ,viii !Je fa1· greate1· tl1;1n in tl1e ,,,icle 11111·estrictecl 
one. 

011e fi11al JJoint. vVe ,vl10 ,,,c1·e i11 at tl1e IJeg11111ing <JI tl1c societ)' 
,ire clel1gl1tecl to lJe !1e1·e also (or tl1e lit·bt 1necL1ng of tl1e 111st cl1aJJLe1. 
vVe 1·c,1lize tl1at geog1·,11Jhy a11cl cli111ate ,v,11 cl1ctate )'0111· i11te1·ests ,vl11cl1 
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• 

PRESENTATION OF OFFICERS AND COMMITTEE MEMBERS 
OF THE PLANT PROPAGATORS SOCIETY 

' Cl1a11·111,111 Don H,11·t111,1n co11venecl the sessicin ,vl11cl1 took pl,1ce 
Sat111·day evening, October 15 ,ind t111·necl tl1e 111eeting ove1· to ?l·fr. Ph1lIJ) 
B,11·ke1·, DeJJ,11·t111e11t of L,111clsc,11Je Ho1·tict1lt111·e, D,1vis, to i11t1·ocl11ce tl1c 
0!!1cers ancl co1n1111ttec 111e111!Jers oi the Plant P1·op,1g,1Lo1·s Society. 

?11IR. 131\RKER: Tl1e fi1·st JJc1·5on that I ,vo11lcl like Lo i11t1·ocl11ce 
is tl1e Pres1clent of tl1e Pla11t P1·op,1g.1to1·5 Society. He ,1tte11clecl Geo1·gi,1 
Tech Unive1·sity :111d SJJent so111e ti111e ,1L Yale ,111cl tl1e Unive1·s1ty of tl1c 
So11tl1. Fo1· 20 )'e,11·s, lie ,,,as ,1 c0Lto11 111c1·cl1a11t i11 tl1e S011Ll1 1\~ lie 111-



FRIDAY EVENING SESSION 
October 14, 1960 

1)1·. Llc)Ytl 1\. Lille1·, l)c1),11-t111c11t ol Viticullt11-e a11<l E11ology, U11i­
,,c1·,1ty ot Cal1lo1-11ia, D,tvis, 111ocleratecl the sy1111)osit1111. Cl1,1i1·111a11 
l,icle1- open eel the sy111posi111n "''i tl1 the lollowing re111a1·ks. 

MECHANIZATION OF GRAFTING METHODS 
LLo,·u A. L11>1,R 

U!llVl'l llty uf c;rtl1fu1Jl/(l, D11v1~ 

The 1),t11el <li,ct1,sio11 ol 111acl1111e gr,1lti11g tecl111iques wl1icl1 11,1, bee11 
1>l,1cc<l on tl1c progr,1111 tl115 eve11i11g exe1111)lilies the basic 1·e,1so11s lt>r <le­
,11·i11g to est,1blisl1 tl1is society a11cl ltir its 1~1eet1ng togetl1e1· this evening. 
Tl1c veget,1t1ve 1)1-01Jagat1011 ancl g1·,1fti11g (>f pe1-e1111ial J)l,111ts !1,1, been 
,111 1111port;111t ph,tse of co1111ne1·c1,1I 11ursery OJJer,1tio11s £01· n1any years. 
Several spec1l1c hortict1lt11r;1l incl11str1es in C,1liforni,1 are b,tse<l lt))011 the 
11,e ol ,c1c)11 va1-iet1es g1-;1ltecl 011 ,JJecial 1·ootstocks cles1g11ecl £01- ce1-rai11 
e11v11·on111e11t,1l co11cl1 tio11s 01· bec,111se tl1ey are 1·esiste11 t to soil !)orne 
!)est, or disease,. 

Tecl1nig11es ol 1)1·01);1g,1tio11 v1•l11cl1 i11s111-e tl1e succes,f11! 1)1·ocl11ctio11 
c>l ,t cleJJe11cl,1ble 1111111be1- ol st1-011g g1·attecl JJla11ts Loi- nu1·,ery ,ale ,11·e es­
,c11t1,1I t<1 tl1e )J1-ogr,1111 o[ p1-ovid111g the J)la11ti11g stock 101· the cx1)anll­
i11g hc)1·t1c11lt111-al 1n<lt1st1·1es ol tl1is st,1te. 

Va1-io11, types ot 111ecl1,111izecl g1·,1lti11g tecl111ilJt1es !1,1,'e bee11 11,e(l fo1· 
,evc1·,1I llec,1cles i11 tl1e E111·01Jea11 g1-,11Je i11clustrY. ivia11y !1unll1·e<ls o( 
tl1c>11sancls ol be11cl1-grattecl vines ,11·e IJrocluced e,1cl1 yea1· ,111cl a11 1nc1·ea,-
111gly gre,1tc1· J)l'OJ)01-tion ot tl1e111 ,11-e be111g pro<l11ced 11s111g tecl111iqt1es 
cle,ig11ecl to 1·ecl11ce 01- el1111111iate l1,111cl l,1bo1-. Sevc1·al co1111ne1ci,1I 11u1·s­
c1·y111en in C,1lil'o1·11i,t !1ave ,1cloptecl ,0111e <)i the,e 111ocler11izecl 1J1-,1ctices 
,111cl Loi- ,tt least tl1e last 25 yea1-s, 111ecl1,111ic,1! g1-,1Lti11g tool, l1ave IJee11 
ttsecl 101- JJ1-oclt1c111g be11cl1-g1-at·tecl g1-,1pevi11es. 

The Califor111a grape indust1·y 1s an exceJle11t exa1111)le ot tl1e g1-t1,v-
111g cle111a11cl fo1- gr,tlted JJla11 ting· stock Tl1is l111ge 111dt1st1 y - co111-
JJ1·is111g ove1- 450,000 ac1·es of vines - c111·1·e11tly has app1·oxi111ately 30% 
of its ac1-e,1ge JJlantecl ltJJOn 1·esistant 1·ootstocks. 1.~11e ind11st1·y is c111-­
re11tly repl,tcing - or ,tclcling ne,v - ,tl)Ottt 15,0()0 acres ol vi11es eacl1 
}'e,11·. Tl1is 111eans, tl1e11, tl1at 5,000 ac1·es ,11-e p11t 11po11 1-ootstocks - at 
500 ,,i11es le> tl1e ,1c1-es, ,,,e a1-e j)l,111ting e,1ch )'ea1-, an additiondl 2y2 
111ill1on g1·,1lted vine,. OIJvio11sly, tl11s 1s ,l big 01)e1·atio11 111 which ne,v 
l:1l)o1·-,,1vi11g tecl111iq11es J1,1,'c a clel111ite 1Jl,1cc. 

Tl1e c111·1·e11t c1·1,i, i11 tl1e C,1l1f<J1·11i,t ])Car 111tl11,t1·y 1s ,t ~cco11tl ex­
,11111>lc ol tl1c i11t})t11 t,111ce tll,Ll g1-;1ltctl 1·ot1tstocks c,111 pl,1y i11 ,l l,t1·g·e ag1 i­
ct1lt11ral i11cl11st1·y. It ,1ppe,11·s likely tl1at tl1is i11clt1stry will be s,1ved by 
tl1e t1,e ol ce1·tain SJJecilic stock-scio11 co111bi11at1011s. It is esti111ated to 
elate that the state has l<Jst bet,veen 150,000 ancl 170,000 bearing pea1· 
trees ancl is thre;1tene<l with the loss of ,1bout ½ of the total ac1eage 
exi,ting in tl1e st,1te. The st,1te's total bea1-i11g ac1·eage is approximate-
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' ly 37,UUU ac1·es, tl1t1s so111etl1i11g like 12,00() ,1c1·es 01· ,1 total of abot1t 11/2 
11111110n t1·ees l1,1ve ,t sl1aclo,,, h,1ng1ng· ove1· the111. Ii tl11s cli1·e p1·ecl1ct1011 
co111es about, 1t will be tl1e obligation oi the nu1·se1·y i11clust1y to 111,1ke 
avail,1ble a co111pa1·able nt1111.be1· ot nt1r,e1·y grafted trees, upo11 ,vl1icl1 to 
1·eb11ild tl11s 111cl11st1·y. 

It is obvio11s lro111 these ex,11111)les, ,t, ,veil as !1·ci111 111,111y otl1e1·s 
,,,J1ic.l1 co11lcl be cited, th,1t tl1e 11t11·se1·ies of C,1l1fo1·11i,1 !1olcl ,t key J)Osi­
tio11 i11 the l1·t1it 111clt1stries of tl1is &t,1te. 1.'11e 11111·se1·y l)t1s111ess ,v1ll co11-
ti11t1e t<> 1)l,1y ,t 111a jo1· 1·ole i11 l1el1)i11g ,<>Ive the 1J1·oble111, tl1,1t c.<)111e to 
l;1c.e C,1!1ior11i,1 l101·tic11lt111·e, ;111cl ,is well ,v1ll be i11,t111111e11t,1l i11 i11,t11• 
111g it, I 11t111·e JJ1·og1·e,,. 

l11 c>1·cle1· t<) i11s111·e tl1e ,11cce,s ol tl1e 11111·~e1·1es i11 it1ll1ll111g tl1e11· 
obl1g;1tions to tl1ese lrttit 111cl11st1·ies, tl1ey 11111st be c,11),1ble of })1·0,,icl1ng 
a co11t111t1i11g stlJ)p!y of st1·ong ,111d healtl1y g1·,1fted 1·e1)l<111ti11g stock. ln 
01·cler to clo thi,, tl1e use of 111ocle1·11 tech111911es ot J)rOJ),tgation a11cl the 
,1cloJ)t111g of 11e,v 1cleas ot 111ecl1a11izecl g1·,1f ti11g ,is tl1ey .ire b1·ot1gl1t to 
l1gl1t ,11·e ob,1 1ot1sly 11n1Jo1·t,111t. 

Tl1e expa11s1011 of 11e,v JJl,111t111gs of l101·tic11lt111·;1l c1·01Js 1s go111g 011 
co11ti1111,1lly. l\1I,111y old a1·e,1s 111 Cal1fo1·111a are goi11g ot1t, ,incl ne,,, 
,11·e,1s ,ire being developecl to t,1ke thei1· place. Rese,1rcl1 l1,1s 1)oi11tecl tl1e 
,vaY to ,in unde1·,t,111cling oi the old and so111e ne,v cli,e,1se ,ind JJest 1J1·ob­
le1ns ,incl in son1e c,1ses, h,1& oliered ne,v tyJJes of g1·,1lt co111l)inations as 
tl1ei1· solt1tion. j\,f,111y of tl1ese ne,,, tyJ)es ,viii be testecl ,111cl aclOJJtecl b)' 
the 111clt1stries. 011 tl1e otl1e1· l1,111cl labo1· co,ts ,11·e co11t111t1,1ll)' cl1111l)111g 
The tJI'<)dt1ct1011 of l1a11cl-,,•hitJJ)ecl be11ch g1·atts 1s ,lc1,v ,incl ex1Je11si,,e. 
It rec1111res g1·e,1t ,kill in tl1e l1,1ncls ol the indiv1du<1l. We all know tl1,1t 
tl1e l111cli11g a11d tr,1ini11g ot 11ew g1·afte1·s is i11c1·eas111gly clitl1ct1lt. 

Fo1· tl1ese 1·e,1,or1s, and 111,111)' othe1·,, tl1c JJt·og1·es, 111 tl1e cle,,el<)(>t11e11t 
,111cl tise of 111ecl1,1111zecl g1·alt111g tools 1s of great 111te1·est to 11t11·sc1·)'l11en 
t<)ddy. 1\ panel of ·tl1ree SJ)e,1 ke1·s l1as bee11 brougl1t togethe1· here to clis­
ct1ss fo1· yo11 seve1·,1l types ol 111echanical grafting tools ,111tl how tl1ey 
l1,1vc bee11 acl,tJ)tecl to SJ)ecil1c sit11,1tions i11 co1n111e1·ci,1l OJ)e1·,1t1011s. 

Cl1,1ir1nan Licle1· int1·oclt1cecl D1·. C111·tis Alley of tl1e DeJJ,11 t111c11t ol 
V1tic11lt111·e ancl Enology, Un1ve1·sity of C,1lifor11i,1, D,1vis. 

MACHINE GRAFTING AND PREPLANTING TECHNIQUES 
, FOR GRAPE BENCHGRAFTS 

CUR'l'IS .J. J-\LLEY 

U111ve1s1l)' of Ca/1/0111111, Dr1vi~ 

l~elo1·e tl1e i11t1·oductio11 of phylloxe1·,1 into Fra11ce ;11·ou11d I 868, ,ind 
into Californi,1 ,ll)out the sa1ne time, tl1cre was little need for gr,1fted or 
buclcled grapevines. j\,fost g1·ape,,i11es we1·e developecl 011 their own 
1·oots, g·enerally by 1·ooted cuttings g1·0,1r11 111 tl1e nursery tl1e JJ1·ev1ous yea1·. 
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1>l1)1ll()xe1~,t l1()"\l\'e,1e1·, 111 c1<lc it i1r1r)c1·cttive t<) g1-<)\v c.les irec.l (rtt1Li11g· varie­
ti c · ()D J)h1,11 ()xera-resist;-111t stc)cl<. . The ·a1ne ,,: , ts trtte <>f sc111<.l y areas 
,,,.l1e1,.e r1 e r11;_1 tc)cles '"'e,~ ;_t t1·0L1bleso1l1e })e:t. \ 1Vl1e11 1·es i : L,J11L 1·c)<)tstock · 
, .v e1,.e [i1~s L L:tse<l, 11~t11 (l l ~1 lJ01" v,r as tl1 e cl1 i ef· 111e·Ll1 ocl (>1. 11·11,1k 111 g· tl1e ben cl1-
g :1-(tf teci vi t1 es. \tVhe1~e l~t l)or cos ts ,t1·e lo,,,r, st1cl1 is tl1e cc)1111rl<>11 1Jrt:tctic·e 
even t<)·(l ~, y. 

P1,ese11t rcc)11 c) 111ic· Ct>Jl(litio,11s• i11 1l1e l J.S. 1)rol1ilJiL st1(·l1 ~111 <>JJe1~;.l ­
ti<)t1. IL ,1, ct ·11't l<)11 g· ;1ite1· l)e11c·l1g·1·,:tf'ti11g b ec;t111 c ,t 1·et:1 lity tl1c1L e11t r.-­
}Jris111g r1 LI 1"se1~) ' tU e11 (111(i g·r<>\,·e1· · l)cg~111 Lo de,,el<> 1) 111 ,tcl1 i 11 es L<> 'Cl<) tl1e 
jc>b fc)r· tl1e 111. Not () 11 ly cot1 ld t)~ e W()lnkers l)e S 'lll i-skill ecl l) tlt tl1e l)'.l ~l­

c 11 i n es cot t 1 tl w o 1-lz f, l1 s t c r cl rl cl w i t }1 o l I l l i1~ i 11 g·. 
Tl1e1·e ~t1 ·e tl11-e 111 tll<)cl · of 1)1-<)(lt1ci11g 11t11·:e1~ g1·,t1te<.i g·1·,.t})ev i11 es: 

( 1) tl1e :cio11 J11a ·be g·r·ttft.ccl <) n tl1e 1·e ·i~ta1-1t ct1tti11g·, rootecl 111 tl1e nL11~s­
e1·),, ,111<l pla11ted i11 tl1c ,,. i11 eya1·cl ,t ')' e;t1- l a te1·: (2) tl1 e r es ist;l11t c L1t·ti11 .g 

111 t!l)., be r<)<>Letl i.r1 tl1c 11t11·sc1-y c.l11g· Ll1 e i'oll<),vi11 g· s1)1-ing, l)e11c,l1g·1·,1fteci, 
1·ettir11ecl t<) tl1e nL1rse1·y 1·c)1- ~t ye,t1-, ,111(1 pl,411te(l ir1 tl1 e vi11 eyc1r(l tl1 e thi1~cl 
)'ear; (~~) tl1e r·es ist,ttlt c·tttLj11g· 111,ty l)c 1·0<1tecl in tl1e 11L1rse1-y [c>r 0 1·1e ye,1 1 _, 
g·rafte<l 01· l)t.tclcle·cl in pl.,tce ,i\11tl1 <>t1t 1·e1110,' ·tl Ll1 c f'oll<),vi11g; 1·a 11 (bttd­
<...lir1g) Ot" s1)r ir1g· (g r (.tl't1r1g·) ar1d JJla11 tccl i11- tl1e ,, i11 ey;-L1·d the Ll1ir(l spring. 
T lie fi1~s t 111e tl1c)cl is f;,t : test ~t11d c l1e·,1 J)e · t c1ncl t1'1ct·e fc>re 111-e (er1"e(l. ,.Tl1e 
secc)nc.l 1r1etl1c)d i · r·ecc)tn n .1e11< led 1·<)r l "<)O ts tocks th.,t t 1·oot ,,,, i Ll1 (li 1·ficul Ly 
01- for Cll tL111 g·s ( ) 'f r·es•ist,1r1t .: to·cks t111,1L ,l1·e too sr11 Gtll to grct1.t as CLttting·s. 
The thi1"cl l11 e tl1od. e l.i11.1i11 t.tles clig·g·ir1g· ~t11d 1~e1 l ,·t•r1ting·, l)Llt I)l"<)<.it1 ce · \iery 
la1~ge ,1 ir1es, <.liffi ct1lt t () Jig a11d handle. 

BENCf--1 GRAFl.,JNG J\J1£\CI~INES - 1·-t1c 111 ;:1c hi11 es l< > l)e (li ~­
Cltssecl c1r e Ll ·ed eithe1· c·o r11111 erci c:tll 0 1· expe1-i1Jl e r1ta ll i11 111 <1ki11g· ben cl1.­
g·raf ts o f g·r"tpevit·1es. 

TC)N·c;lJE a11d GlZOO.VE j\ifJ\C~HlN E - rflte t~>r1g·t1 e a11cl g ro<),,e 
ty})e, ,l ve1~y 'l:tcces ·fttl 111 ;tchi 11 e> Lt ses Ll1 e basjc: i(le,ts of ,1 t<>11 g·t1 e ,111(1 
g-1~<><)\'C t }}C CLt t cc)11t;1i11ecl i11 ,t11 1\L1 ·Lri~111 l)ctL e11t issl1ecl Zt lJOLtt 1928 t<) 
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Fig. I Tongue and Groove type benchgrafting macl1ine with covers removed. 



Albe1·t He11gel, Li111be1·g, .Aust1·1,1 A 1nocl1lied ve1·s1011, built by H. E . 
. J,1cob, University ot California, (Fig. 1) consists ol ,1 ½-HP 110 V. 
electric 1notor witl1 a 5¼'' pulley that 1·uns at 3,500 RPlVI. 

Tl1e 111oto1· clrives a saw md11drel by V belt at 5,250 RPlVJ. The 
s,t\V 111andrel co11sists of ,1 3¼'' pt1lley, ,1 I'' sl1att sttJJpo1·ted by t\\'(J bal­
i)e,1ri11g st1JJJJ01·ts, ,111cl ,1 se1·ies ol s,1,v i)l,1cles (separ,1tecl by ;1lt11ni1111m 
clisc, c>r spacer,), ,111 JJ111·1)0,e bl,1cles I/ I (j'' thick 8'' 111 d1a111eter, with 
ve1·y little set t<) the teetl1 - l /32''. W,1te1· is SJJrayecl 011 the s,t\V blades 
tl11·ot1gl1 the tOJ) ot tl1e ~.,,,, g11,11·cl i)y a ½'' copJJer tttl)e tla1·ecl 011 the 
e11cl to g1,,e ,1 li11e ,1)1·,t)'· Tl11s j)1·e,,e11ts IJt11·11111g 01· cl1·y111g 011t of g,1·ape 
ti,,11c 111 ct1tt111g tl1e ,e1 ie, ot g1·<Joves 

Fo1· bc11cl1gr,1tti11g, the Sd\V !1e,1cl i, lc>111· blades, ,eJJ,11·,1ted by ,1lt1111i-
11t1111 s1Jacer,, ½'' tl11ck ;111cl 7'' i11 clid111ete1·. The co1nlJi11ation ol i)!ddes 
,111cl ,1J,1ce1·s 15 ,11cl1 tl1,1t 1t ct1t, ,1 se1·ies ol gr<)oves, e,1cl1 3/32'' thick a11d 
½'' cleeJJ Tl1e ent11·e s,t\V 11111t 1, cove1·ecl \\'ith a sl1eet 111et,1l g11ard, 
exceJJt the c11tti11g guicle openi11g [01· 111se1·tion of the sc1<Jns a11cl stocks, 
a11cl tl1e bottc>111, ,vhir.h 1Jer111its tl1e water ,ind sawd11,t to dr;11n into ,t 
ba1·1·el. The c11tt1ng gt11cle, a1·e ,o ,1clj11stecl tl1at the lit bet\\'ee11 1·oot­
stock ,111cl sc1011 is eve11 ,1lo11g tl1e sides "'l1en the 1·ootstock c11tting ol' 
rooti11g· is c11l ;1g,11nst one gt1ide ;111cl the sc1011 aga111st tl1e otl1e1· guide, 
1Jr<Jvicl1ng IJ<>tl1 ,tre ol tl1e sa1ne cli,1n1eter ,111d the encls ol botl1 dre ct1t 
,c1t1,11·ely ac,·os, IJef<J1·e the gro<J,·es ;11·e c11t Wl1e11 ,c1011 and stocks a1·e 
y2

11 thick 01· 111ore, tyi11g .it tl1e 1111ion ,v1tl1 a 1·ubbe1· IJt1ddi11g st1·i1J or 
1·,1111,1 is u11nece,sa1·y 

Good, ,tr,tight, ,vell-111,1tured ,vood, ,1cc11rdtely size g1·adecl, is 11eces­
,d1·y i<Jr lastest work. In ca1·eful tests, a nt1111ber ol g1·,1fts 111acle ,vith tl1e 
111,1ch111e ,vere co111pa1·,1ble to sl101·t ,vl1ip grafts 111ade IJy hand i)y ,t sk1ll­
ecl gr,titer. Tl1ree 1·eason:1bly tast 1nen can n1ake 2,l)OO to 3,000 grafts 
1)e1· tidy witl1 the 111;1cl1i11e. Tl1e cotnJJle!ed !)encl1gr,1lts ,ire ge11erally 
tiecl ,vith ,t 1·11bbe1· IJ11clcli11g st1·11J 01· ,vith 1·affi,1. vVitl1 a s1111il,1r 111a­
cl1i11e, tl1e 1J11lley tl1at clr1,,es tl1e 5,t\V 111,1ncl1·el 1s locdtecl i11 the ce11te1· of ' 
tl1e sl1,1lt. 011e e11cl of the sl1ait tt11ns tl1e sa\v bl,1cles for c11tt1ng tl1e 
g1·ooves, a11cl tl1e otl1e1· e11d tu1·11s ,t ,vi1·e b1·11s!1, for clisbuddi11g, 01· tu1·ns 
anothet' set of ,,tw blades. W1tl1 011e head 101· c11tting tl1e scion ,incl tl1e 
<)tl1e1· l1e,1cl 1<)1· c11tti11g tl1e ,tock, t,vo 111e11 ,vo,·king ,1t tl1e ,a111e 111,1cl1ine 
c_an c>l)t,1i11 ,t l11gl1 out1J11t. 

r\ la1·gc ve1·,io11 ol tl1is tyJ)e <Jl 111,1cl1111e is 11,ecl co111111e1·c1;1l ly. A 
,evc11-111a11 c1·ew, 1n,tk1ng 5,000 to 6,000 be11cl1grafts i11 an 8-hour clay, 
co11s1sts ot 011e 111,111 c11tt111g rootstocks, 011e c11tting scions, three joining 
stocks ;111cl scio11s, ancl two tyi11g tl1e be11cl1g·rafts Excl11cled, of co11rse, 
a,·e tl1e ti111e ,111cl lalJ01· 1·eq1111·ecl to 111ake tl1e cutting·s a11d sc1011s, dis­
bt1cl tl1e rootstock cuttings, and grade. Raffia is the prefer1·ed tying 
111,1te1·1al. R11IJl)er b11clcling st1·ips have bee11 11sed 1n the past, b11t this 
1·eq1111·es tl1ei1· c11tt111g i11 111id-,11111111e1·. Tl1is 111achi11e c11ts ,t s111gle 
g1·oove, ½'' tl11ck. Tl1e ,1clvd11t,1ge ol tl1i, 111,1chi11e 1, tl1e SJJeecl ,111cl ease 
<>I OJJe1·dtic>11. Out1J11t 1, l11gh, ,t11d it ,vo1·k, very well witl1 l,11·ge and 
111ed1u1n size 111aterial, The t1nished gr,1lts Cdn be handlecl roughly 
without disturbing the t1111on (es1Jec1ally when tied with rubber bud­
ding· strips). A disadv,111tage is ,t tendency to give a 1·011ghe1· ct1t than 
111,1cl1ine, th,1t 11se knife blades 
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A11otl1e1- 111 ;t<·l1i11c (>f ll1is L) ' l)C c·\1ts ;t s i11g·lc g·1-o<)VC, 1~'-{,, tl1ick ~lll'<.1 

1/.1'' (leer) i11s te;_1d ()1' v~''. A \ 'Cl' )' l<)tl g· st (ll) lC inse1-tc(l ,lL 1~ig·l1( ;111 g les 
tl11·c> L1 g·f1 tl1c e11tire g·1·<1fL t111 i<>11 i~ "·c1·v ~,.Ltis f,tctc>1·; ,, tl1<>t1 g l1 tJ1c t?,·1·,1l't~ 
Cc.t 1111ot l)e l1ct11cll ccl t1t1ite (ts 1·o t1 g·l1l>' ~ts g·r ~l f'Ls Li ecl ,,vitl1 ~1 1·l tlJl)e1· l)LL(! ­
c l i 11 g s tr i IJ . 

FREN CH-TY J~>E ~ f .L\CH INES - l c>clil'i cl L<> 11g \1Vl1 i J> (;1·,li.L: 1:"' l, is 
111 ,1cl1ine c·;:111 l )e l1 tt11cl <)1· rc )c)t <)J>e1·,1t 'cl (sec F ig·. ~). Tl1e <) JJCr cltir1g 
le\'e1· 111<>\r.es r,,1 <> knil'e 1)1,tclc's 1·~1~tc11ccl l <> ;t V-sl1 ,11 >ecl l>r~ tc·kc t ;tL ,111 ,111g lt· .. 
<> 11 111achi11.ecl 1·LLt111c1·s t l11·(.>t1 g·l1 cl lJ;1sc·, sl<> Llccl l<> 1)c1·111i L jL1sL Ll1 <.~ l>l~t<les 
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Fig. 2 l\iloclified lo,11g- ,\1hip graft Frtirtch Jllachirte. 

to 1Ja ·s Ll11·0 L1 g·l 1. T l1is 111,Lt·l1i1 ~c: cL1ts ,t lc> r1g· V-sl1 :-t1)ecl 11<) Lc:l 1 i1J tl1e l<>l) 
0 1.· .cJ1c 1~<>ot~t{)ck ctitti11g·: ~-tlt<l ~t c·<>1 ·1·es1J<)11di11g· L,tpc1·ed 1>oi11t <)I1 the sci<>I1. 
T .he t,tper· i ec1u ivaler1t Le> t,,,,c> t<> f·c>111~ ti111e · tl1e cli ct111e ter c) ( Ll1e ,· t<>(··k 
(lo11g· \,·l1ip) . 1.\. 1:ive-.111 aa1 (>1>e1~,t ti11g c1•e,,\' C<ln 111ake ~t})<> l1L 4 ,()0 () l)eJ1c·l1 -

2:1-att · i11 ,l11 e it?:l1t-l1 <>L11· t l, t\/ - <>11 e 111 ;.,11 1 <.~LltLi11 g>· st<>c·ks ,,1nc,l sc·i c>J1S, tv,' <> 
'-..J , _ 1 I \ ' 

111e r1 111,1tcl1i11g· st <>-('.ks t.lt1cl sc ic)ll S, ct11 cl tv,1 <) 111 c 11 t i11 g· v,,, it11 1·t1 l) f)C t" l)t1c!-
cli11.g str·i1)·~. This is c. c lt1si e <)1. 1)1·c1);11·(1li ~)11 c>f c.: tLLt. i11 g·~, g·1·;1cl111g·, ,t 1),cl 
: izir1 g·. T l1 e ('<) 1111)letecl. g·1~a fL ~1rtc:r ty i11,g· is \ ·e1~y s t1·c)n.~· ~111cl c:,t11 be 11 ,111 -
cllecl 1-cttl1e r· l'() tlg·I1ly \1\1i tll<)ll 1t l}t·e;1 lz. i11g·. rrJ1 e 111 ,l('lltll C <.l<>CS :1 vc 1· g<><>cl 
job '()11. l,t1~gc ,111tL 1l1ecliLt1 J1-s ize st<><.~·ks. Si,.lcc t]1e 111 ,1cl1i11 c llse.·, k 11ife­
lYJJe lJ l,1<.les t1'1 c c.· ttl is 111L1c·I1 s11l<><>tl1c1.· Ll1 ,111 t l1 ,tL obt,ti ·11 eci v\rit l1 ti1c L<>11 -
g t1,e ~111cl g·J-<)<>,1e ,111~1c·l1i 11c·. r\ cJ,i~, ,clv,1t1t,1gc, is t l1 c clil':fic.·L1lL <)r <)l >tc1i11i11g· 
c·tt·tti11g IJ.l t1cles tl1 ,tl 11;1,'e ,l ,~·<)<><.l sLcel ,t11cl c;. L11 l1<.)Jc.l ll1eit· c<. lg·c. ,..J 'J1 c1·c.~ 
i.-, c>r1e 1Ae1)0 1,·t tJ1;-1 L \\' l1 e 11 tl1 c.· <.;c i <>11 ~tllll : t<)c·k g·r<>v,1 t<>g·cthe·t• tl1c1~c is ~L Lc 11 -

cle11c fo1, tl1c scio11 t<.) c·,t Ll~C :t -.;])lit t i11g· of tl1e st<>cl<. (lf>,v11 ll1c c·cl'1 tc1·. 
The 111acl1i11e re t~1il · l<>1· ~t l)c> tt t $--15. 

J\1 odj fi eel SJ1<>rt WJ1j IJ - 1-\. L c>zcv is .f\ g·c11, F1~<t11ce sells g·retl.t i11g 
111;.:1c l1 ines tl1, t t 111 ake · · 1101~t "\\' l1i J) L., }J C <) i. lJer1chg·1·a1·t ·. Se,,er~ll t1'1Jes <) L 



s t1cl1 111acl1.i11 cs , L1·e ;t\' ,lil tLblc. 1-\l l Ll1e 1l1 , t c_' l1i11 e · 1.1 e tl11·ee kniie-t;1pe c L1t­

til1g· lJl ct(les . Tl1e 1~1;ichi11 es are ()1->e1--£tted elecr1·icaJ.l y <)r by h r1r1<l <)l~ 1·oot. 
1.~11 e t Yl)1Cs c.Le 11lo11 str·,t teci he1~c ,1 r·e tl1 e h ,l t1tl ,t 11tl l<)<) t opei-,t Led 111oclels. 

T11e No,,,t ll~11J jde i 1·e1)01·ted l)y tl1e 1J1(111t1 fc1ct11rer t<) be p<)rtable 
1)e1~111itti11g g·r·afti11g in the f'ielcl. C.:<)11seqtter1tly, it is n <) l <L _l)rocl t1 c tio11 
111 c1cJ1,i11e . l .t Ct111 ,1ls<> l)c 11)<)L1,n .te<.l <)n ~l t~tl )le <t11cl 11secl fc)1- l)e11cl1g1-<1.ft-
i1,1~. ..L\ltl1011e,-l1. .110L test (l C<)111 t11 e1·c ictll,,, ,i\rl1,tt t1 se J1a · l)ee11 1·1i ,1<le of tl1.i · 

\J t) I 

111 (tcl1ir1e ir1clic~11Lcs tl1<1t it ,vill l)e s l<>·,:vc1~ tl1 '-t11 tl1 c 111<)cli1i e<.l l<)r1g· ¼1hip 
111 ,1c l1i11c . This 111 ;1cl1i11c is l1ct11cl-, >1>el·~ttecl , l)11t ccJ Ltlc.l be eas i1 , ,tJ re1·ecl 
L<> 1·c>ot <>JJt~:1~<ttiot1. It c<.>sts ;1b<),t1t $25 <.lelivc1-e<l. 

Tl1 e U lt1·;_t ll clJ)icle is ,t fo<>t ~<)1)c1-;:ttetl ])l-<>c.Jttcti <>I1 ,.11,1t·J1i.11c (Fig·. ;)) 
c.·c)s ls a1><>Ltt $-4 () cleli\rcrccl. 'I,l1e c· ;:t1·1· iage, l1 <) lcli11g· tl1e tl11~ee c t1tti11g 
l)lacles, s liclcs 1·c)r,,,,~11·cl l1()r iz<>11ta l.ty -c)r1 r11 (1c·hi11ed g·ui,cles . l "' l1e s(· io·11 i 
( ' Lt t '"ri tl1. the lef't l1 ,t11d c111cl the t<)<~k ,,rith tl1e r·ig·ht l1 i:t11cl, tl1 c t,"rc) l)<1rt · 
,11-e j<>i11ccl tcJ,g·et f1 e1 ., ar1cl JJ,1ssecl t<> tl1e r1ext JJ('r~son 1·c>1· tying· <>r <litJfJir1g· 
i1l ,.,,,1x . Tl1e 111 ct11t1f~~C ll11--cr cla.i1ns 5,(){)() t<) (1, (),0() be11cl1g r,tJLs p e r· d ay. 

Fig. 3 Ultra ll.apide benchgrafting 1nachine 

'I"ft c L\i\"( > types o f 111 ,1cl1 i11es 11.1atl e by A. Loze,ri~ Ll1at we 11(,lve 11sed 
11 l cl kc , 1. 111 t, cl1 1·i 11e ,. C.: lt L tl1, t11 lioes Ll1 e tor1gtic :::L11cl g·rc)O\' t pe 111acl1i11e. 
H<>' \'e,1c1~ tl1e sl1<)1~t-v\T J1.i1) t )'lJe of g ·1-,-1 'ft (1<>es :11ot lencl itself to ,1 11 t1io11 

Ll1c1.t (' ,t11 l)e l1 ,111c.ll ~<l 1~c) t1 g l1ly i11 tl1e 11t11·se1--)' · l ~l1e c·l1t is '() s l1 c)1-t tl1at 
it ( ·,11111<>t i~e e;tsiJ\, ti ecl . 

I 

If tl1c l)e11c,h g1-,tft · , t1·c cc)1111)lcteJy (iiJ)}JCtl t<> ~tl)(>ttt :y
1
'' lJe lo'\I\.' Ll1e 

g·1·,tft u11ic)11 v\' itl1 ,1 \.·e3~y J1 ~1J·{l l)' l)e <)1. g·1~,tJtj.11g· v,r~tx, cl lc.lirl s tro 1Jg· jc>i11L 
ca11 l)e ()b·L,1 i11t~cl. 1 t is 11c)t 11ct·es ·,irY to Lie w,txec.l g·1~~1fts, bttt ·Ll1ey 111l1st 

IJe l1 ,111tlletl 111<>1~e cct1·eft1ll y thcLn cl ti ecl g·ra1·t 111(1de l)y tl1e to11 g l.1e antl 
g·1-<><>,,,e L Yf)e 111 ~t cl1 i r1 e <>1· tl1e 111odi1· ic<l 1 ong-,1v 11 i p 111acl1i11e . v\T axi11g· i · cl 
fa s l er <JJJe1~c1ti()11 tl1c111 tyi11.g· will1 r~1 :tfia 01~ IJ11<ldi11g strip•· . 



·\11 tl1 e 111~t c l1it1e•s <> f _/·\. L <>1 c,,i.· 11\ctk e ,t t')'l)e <>f sli o r·t-'1\i'l1iJ) g 1··tft tl1a t 
111t1 .' L be h ,tr1cllecl C'~t,refti ll)' · T J1e.-e t )'})e. <>[ 111~1cJ1.i ncs do exc·clle11 t W<>r_.k 
011 111ecli·Lt11.1 a11cl s111 ;1ll c1 i ,1111cLe1- ,,·c>c>cl. 0 11 l ,11·g·e cli ,1r1le te 1· ,,·c>ocl c>1· 
"''oocl tl1:tt is 1·(1ther l1~11·cl 1l1e CLtt 1n ,t te11d t<> l)e vva,,y, s i11 ce typ,es <)f 
\VO<)cl Cctti ·e the ·011"1e"'rh a t J'Jexib] c b lacles t<J r)encl ,v11e11 [)ct. s 1110· 1 i1r<) t1g·J1 
tl1e 1·11a te1~i2Ll . T.l1e ,1clv,:1 r1t~tg·e <){ tl1 e 111~1cl1in c is t l1 ;1t the CLtt <> 11 s111a l J 

<>1~ 111edil 1111 siz ,, <)o,cl is ,,e1 )' c lc2111. 1-\l s<>, tJ1 c 111,tchi11e. ;ti;·e 111<>1-c 1~c,~1cl i­
l1 (1vail~1l)le ;in cl sc)111e ;tre cl1e~11)e1· 111~111 L1'1 c t t)11g·t_1e ,111cl g ro<,,'e LY!JC 0 1· 

111odifie<l l c)r1g·-'\t\rl1iJ) tyJ)e. 
LILI PUT B Ul) -G R r\ FT INC~ l ~() OL - T l1is L YJ)C c>f' IJcr1cl1g·r '-11 ti 11g· 

11.1acl1i11 e (F ig·. ·1) i) i11 r·e~LJi ty a Y e 111,1 g1·~lt'ti11g· tool 111 ;.111l1 l';lcttt1·ec1 l) , 
I ... e<J11 B1~ent1el of St. H c1er1 ;t. I t i~ a11 i1111)1"C)\1c r11c 11 t <)J' tl1c <>1·ig·i 11~11 ,1:11;:t ­

cl1ine, clevelo1Je(l b)r U l ·se Fal)t·e \ 'ctj sc>11 (V ,tt1clt tse) F1"ctnce . T l1i s lll ,l-
l1in·e u ses t l11~ee k11 ii·e-Ji, ke bl,1cles ,111 c.l c~ttt.".i o ttt ,t ctove t~til lJt1(l (Yc 1r1 ,t) 

tl1at }'i ts s 11L1g·g·l )' i11tc) ;1 cc)r.re ·1Jo11cli11g· J1<)tcl1 CLll ot tt <>1. tl1e 1~(><)ts tc)ck 
c·L1tti11g· c)1~ ·1"C)otir1g·. T I1 e 11l ,Lcl1111c ca1l lJc lt:ccl it1 tJ1e f ielcl <>1· c)r1 the 
lJen cl1. \1\/ itl1 s.l1ar1) l>l,tdcs <LJl<l r <>1·1·ec·t ;1tljt1s t111 e11t, Lhc 111 "1c:J1.i11 t g·ives 
a ve1·y clea11 ·_111ootl1 c tlt . T yir1g· is 11o t 11ecess~i1-;,. l) tt t 11e \·e1·thele ·.· i · 
1·eco1111ue1·1decl l1S ir1 ()' r rl l'[ j a, stzi pJ e ( )l" l) l.t,dc.l j 11g· 1'1 l l) l)eJ-. T he ~ )l acl1i11e j: 

n o t ,.l · fa ·t as ,1 sk ilJ ecl l) t1 clcle1· l )L l t cloes ,-l sa ti si·ac tc) r)r j c) l) it1 se1ni -skillecl 
hands. On the ben cl1 tl1e 111 ,:1 c·l1 j Tl< ' v,·,) Ll lcl be ,1 lJ<> LI t ec1 tL,t l i 11 0 11 L }) 1 l t t <) 

tl1 e N ov,t ]l,-tp.icle. T11c 1.11<1i1\ ;-tcl.vtt11t;tgc to Lhis 111 ~1c hi11ie is tl1.at tl1e 

:;:_. -:- ,,. .:•.:•. ~ . :::. 
6. •'• •• •'•• '. .. ~,-.•. 
•X ;,.~:_~ • • • ,~~ :,:_••,·• .{, . , · • ·•.~-,:..,-❖-.. .-.,,., •· • ,. , .. 
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~tock 1s Il()t lost ,l1ot1lcl tl1e lJt1cl l,1il to g1·0,v. Tl1c t()JJ bud ol tl1e 1·oot­
;,tock ct1tti11g 01· 1·<iot1ng 1s 11ot 1·e111ovecl Tl1e Ye1na g1·aft is 111,1de be­
Io,v tl1is IJttd. Sl1ot1lcl tl11s Ye111,1 bt1cl tail to g1·ow, ,t nu1·sery1nan 01· 
growc1· can 111ake a11otl1er ,1tte1nJJt on tl1e ;,,1111e stock. 

TI1e 111,1cl1i11e;, cli,ct1ssecl ,tlJc),-e !1,1,'e lJce11 t1secl cl11efly [01· g1 a1Je­
v111e5. 

!11 aclclit1011, .A. Loze,,1s 111,111t1lactt11·es ,t 111acl1i11e for be11chg1·,1fting 
1·oses It see111s ,,e1·y JJOss1blc tl1,1t st1cl1 111:1cl11nes cot1lcl be ,1claptecl fo1· 
,voocly 01·11,11nentals ;1s ,,,ell ,is t1·ee,. One ;,]1oulcl 1·e111ember that these 
111acl1i11es work 011ly 011 ha1·cl ,voocl, st1,l1 as ,voulcl IJe lot1nd ,vith ,vood)' 
plan ts 1n ,t dor111an t C<)ndi t1on. 

PREPLANTING 1'ECHNIQUES FOR GllAPE BENCHGRAFTS. 
llootst<)ck cL1tt1ngs and sc1011½·oocl ct1tt111g;, are collcctecl i11 the ,v111-

te1· ,vl1e11 tl1c v111es a1·c JJ1·t1ned. The ct1 tti11gs 111,t)' be 111;1cle in lengths 
ot 3()'' 01· 11101·e. Just l)eio1·e g1·,1lting tl1ese long ct1tti11gs ,t1·e 111ade into 
the cles1recl le11gtl1;,. l~e11chgr.1lt111g c,111 ;,t,trt as ca1·ly ,ts _J,1nuary ancl 
cc)nt111t1e t111t1I tl1e 1111cldle ol A1J1·il Tl1e 1·(iotstock ctttting;, ,hot1lcl be 
,ts str,1ight ,1;, po,s1blc. Tl1c lengtl1 ol tl1~ 1·ootstock ct1tti11g clepends 011 
tl1e loc,1l1ty ,,,l1e1·e g1·o½'Il Fo1· co,1st,1I 1·egic,11s, ,t 10 to 11'' c11tt1ng· i, 
best, 101· loa111y <)1· s,111cly regions ol tl1c inte1·io1· v,1l!ey,, ,1 12 tc> 14'' cut­
ting is prelerrecl. Alter c11ttings are 1nade, they shot1lcl be con1pletely 
clisbt1clded ,v1th ;1 sl1,11·1J knife, 1J1·t111111g sl1e,11·s, 01· dislJt1cld111g 111acl1i11e. 
The stock cutti11gs are cut oft ,tt tl1e b,1;,e j11st belci,v the IJas,1I IJttcl, ancl 
11ot less tl1,111 011e incl1 ;1l101'e 1]1e tOJJ IJt1cl. 

GRAI)ING - Fo1· g1·f',1ter ease ,incl SJJced i11 111,1k1ng IJencl1grafts 
IJy 111,1ch111e, tl1c stock a11cl scio11s ;,ho11lcl be gradecl. 1·11e best lc,catio11 
fo1· gradi11g is ,,,J1ere tl1e cttt on tl1e ~tock 01· sc1011 ,,,ill !Je 111,1de by the 
111acl11ne. Gracli11g 1;, easy w1tl1 ,1 slot gratler. This co11s1sts of ,t ''V'' 
slot, 111a1·kecl ac1·oss \VIth 5 01· 6 l101·i7011tal gt1ide lines, c11t 1n the l1eatl 
ot tl1e l11g l)ox or a !)1·;1;,s J)l,tte 7'' 1011g ,vitl1 a \Vitlth of ¾'' ,tt tl1e IOJJ, 
ta1Je1·111g clo,v11 to ¼'' ,tt tl1e botto111. The e11ds ol the slot a1·e widened 
i11to circles, 1 ¼'' a11cl y2'' 1·es1)ect1,,el)' ,ti tOJ) ,111tl IJott<i111. Five or six 
gr,1cles are gener,1l!y .s11lficie11t. 

PREP1\RATION - Scion ct1ttings ge11e1·ally co11sist of one bud, ct1t 
1 ~~'' above eacl1 bud and ,,,ith 1 ½'' to 2½'' of intc1·nocle below. Stocks 
and scio11s soaked in ,,·ate1· 101· 12 to 24 hot11·s jt1st IJefo1·e c11tting a1·e, 
tl1ereby softe11ecl, JJer111itting a s111<)otl1e1· ct1t. 

One-Year-old rootings to be be11chgr,1ftecl 11111st first be ,vashed clean. 
Tl1e 1·ootings are sho1·tenecl to a t1nifor111 le11gth of abot1t 12'' and con1-
pletely d1sbudclecl; the roots are cut b,tck to very sho1·t stt1bs no 1nore 
than 1 '' long. 

l~ENCHGRAFTING - Afte1· tl1e scions and stocks 
they ,11·e c11t, 11si11g 011e of the 111acl1i11e• clesc1·1l)ecl ea1·Iie1·. 
;11·e JJtit togetl1e1· ;111cl t1ecl 01· faste11ecl \Jy st,lJ)les 

are g1·,1decl, 
The11 tl1ey 

CALLlJSING -- The stock~ ;inti scic>11s ,11·e nearly 01· co111JJ!etely 
clo1·111,1nt. U11cle1· 1·,1vo1·alJ\e co11clitio11s, tl1ey IJcgi11 g1·owtl1 · p1·ocesses 
that bring ,1bo11t the rooti11g of tl1c stock, the spro11ti11g of tl1e scion bucl 
,111cl tl1e 111110n of one ,v1tl1 tl1e othe1·. Ho,veve1·, conditions i11 the 11111·s­
e1·y ,11·e 11<>! 11~11,11\y l,1vo1·a\)le ;1t 1l1e t1111e ol lJe11cl1g1·afti11g, ~o 111a11y ,v1ll 



cl1·y 01· be i11jt11·ecl by colcl 01· exce~s 111oistt11·e if J)l,111tecl the11. Fo1· tl1is 
1·easo11, tl1e ne,vly·n1,1cle g1·aft~ sl1011ld ,11,,·ays !Jc placed ,vl1e1·e 11101sture, 
te1n1Je1·att11·e, ,incl ae1·at1on c,1n IJe controllecl. ]~encl1g1·,1fts 1n,1de l,1te 111 
the SJJring (encl ot ./.\JJril), whe11 conditio11s f<Jr growth a1·c favo1·able, 
111ay be JJlantecl ot1t clirectly 111 tl1c 11t11·se1·y. Tl1ey ,11111 c,1\!11s i11 tl1e 
11 t1 rsery ro,,,. 

Bencl1gratts 1nacle ,,,ith a 1011g l1ancl ,,,J1i1J 01· 1011g 111,1cl1i11e•tyJJe 
g1·aft are suitable to1 sand·callt1sing. For the sl1ort 01· 111ocl1lied sl101·t 
,vhip graft, the l1ot•1·001:n c,1llt1s 111ethod is 1·ecom111ended as 111ore gentle 
l1a11clling 1s 11ecessary. 

SAND·CALLUSING - Fi1·st, IJe11cl1gr.1fts ,11·e tiecl in lJttndlcs fo1· 
convenient l1ancll111g 

Fine sane!, t1·ce of IJeblJles, cl,1y, and organic m,1tter is !Jest; fine, 
cle,1n IJuilcling s,111d 1s ide,11. It 111t1st be 111oist eno11gl1 to s11pJJ01·t pl,1nt 
gro\vth, IJtlt not too ,vet to ,,,ork e,1~11)' IJet,,,ee11 tl1e b1111clles of g1·,1lts. 

The c.,1llt1si11g IJcd 111ay !Jc ,1 pie <)f sane! i11 ,111 ope11 sheet 01· <>11 tl1e 
so11tl1 side ol a IJt1ilcli11g. Tl1e sl1ecl, 1 I 11secl, shot1lcl !Jc in ,1 ,,,ar111 loc,t· 
tion. A call11si11g beet i11 tl1e OJJe11 11111~t l1,1ve ,1 cover of gl,1ss, c,111v,1s, 
lJoarcl. etc., 101· JJ1·otection clt1r1ng 1·a111y or colcl weathc1·, ancl ope11 clt11·• 
1ng dry, wa1·111 ,,,e,1tl1e1· Tl1e b11nclles c,f g1·afts a1·e JJlaced in the sane! 
in a nearly ,,c1·tical posit1011, one 1·0,v at ,t tin1e, scions ll}J, ancl ~ancl 
,vorkecl 111 bet,veen tl1e b11ndles. . .I\ layer of sane! 2 or 3'' cleep is l,11cl 
cin the botto111 of tl1e bed befo1·e the g1·aft~ a1·e IJ!acecl in positio11, anti 
the tops ot the grafts a1·e cov~recl ,vitl1 a 1111ifo1·n1 laye1· of sa11d 3 or 4'' 
cleep. All the 11nion~ shot1lcl be ,it the same level. Tl1e tOJJ of tl1e sane! 
1n11st be slightly 111oistened e,,ery clay or t,,,o to replace the \Y,tter Jost b)' 
st1rface ev,1JJOr,1t1on. Care 11111st IJe 11secl to ,vet only tl1e s<111cl tl1,1t h,1s 
clriecl out and to cover the !Jed cl11ri11g rainy ,veatl1cr ancl colcl 11igl1ts. 

If tl1e ten11Je1·at111·e of the ~ancl is alJ011t 75° F, the 1111ion ,viii c.,1ll11s 
ove1· ,ind tlie bt1cls a11cl 1·oots begin to gro,,, in 3 to 4 weeks Tl1is JJe• 
1·iod will lJe sho1·ter ,,,1tl1 l11ghe1· te111per.1t11res Te111pe1·at11res ,tbove 
85° F. ca11se a JJ1·of11se, soft ca!l11s tiss11e th,1t 111ay clie 01· be seve1·ely in• 
jured by 11nfavorable conditions d11ring or after planting in the 11111·se1·y. 
Belo\\' 70°, callus for111ation is very slo,11, and below 60° it practically 
ceases. The grafts sho11ld be plantecl in the nursery as soon as the 
11nions are ,vell•call11secl a11d before tl1e shoot~ and roots have macle ex­
cessive growth. 

Sand•callusing 01· a 1noclif1,ation is 11scd lJy s0111c n111·se1·ie~ that 
!Jencl1graft gra1Jevine~ in Califo1·111,1 Tl1e co111pletecl be11cl1g1·afts a1·e 
JJlacecl eitl1e1· 1ncloo1·s in 111oist 01· se111i•111oist s,111cl 01· outdl)Ors 111 a11 
ope11 sane! bed. Te111per,1tt1re is mo1·e variable otttdoors th,tn 111cloo1·s. 
Benchgrafts a1·e sto1·ecl fo1· 4 to 8 weeks and then are pla11ted i11 tl1e 
nursery 1·ow abo11t tl1c 1niclclle or encl or April in the coast,11 are,1, ,incl 
;1ro1111cl tl1e 111iclcllc to encl of i\'f,11·cl1 i11 the S,111 fo,1c111111 \f,1]lcy 

Cha1r111;1n Licle1· int1·ollt1cecl 1)1·. Tl10111.1, D 'fe1·1·y, S. J., Novit1,1tc 
<>I' l,o~ G,1to~, Lris G,1to~, C,1lifo11i,1. 



MACHINE GRAFTING FOR GRAPEVINES 
THOMAS 1). TERl{Y 

1\Tov1t1ate r1f Los Gc1tof, Ln1 Gc1tos, Cal1fo1·11za 

Tl11s 1·e1Jo1·t 1·el;1tes tl1e tise ol 111,1cl1i11es 111 grafti11g g1·,11Je,,i11es i11 a 
~111,111 Cal1lo1·ni,1 ,1111ey,11·cl in Santa CI,1r,1 Cot111ty. It is ,t general 11011-
;,cie11t1t1c , 1e,,, ol ,vl1y tl11s JJa1·tict1l;11· vi11ey,11·cl adOjJtecl 111acl1111e g·1·aft1ng 
,111cl l1ow these 111acl1i11es ,,,ere t1secl a11cl 111od1f1ed. 

Before tl1e t1se of 111dch1nes, vi11es ,~,ere budclecl 1n tl1e fielcl. A good 
lJt1dcle1·, working ,v1tl1 t,vo ass1st,1nts, ,,1ot1ld bud f1·01n 30() to 400 vines 
i11 an 8-hour cl,1y. There ,vere othe1· cl1s,1clv,1ntages besides tl1is re1,1tive­
Iy slow rate. Tc> li11cl 111att1re bucl,voocl lJelo1·e the rootstocks 1·u11 out ot 
Wdter· a11d ce,1se g1·0,ving is diffict1lt 111 11on-irrigatecl ,1iney,1rcls. This 
1·el,1t1,,ely sl101·t JJe1·1ocl, ,vl1en tielcl IJt1clcl111g is possi!Jle, <>cct11·s in J,1te 
At1gt1,t ;incl ed1-Iy Sc1Jte111be1-, at tl1e IJcgi1111i11g of tl1e , 1111t,1ge, the lJt1siest 
,e,1,011 ot tl1e yc:,11·. J l tl1e bt1cl-g1·,1I t c!<JCS 11ot take, tl1;1t JJCi1·t1011 cit the 
v111eyd1·cl is 1clle lor ,111otl1e1· yea1· 

111 the w111te1· of 1951-1952, tl1e Nc)\•1t1,1te pu1·cha,ecl a gr,1fting 111a­
chine from lvf1-. Leon Brendel of St. Helena, California. Tl1is n1achine 
111,1kes ide11t1c,1I l011g triangular ct1ts in tl1c rootstock ;111cl scion. The 
JJoi11tecl ct1t scio11 1s i11sertecl 111to tl1e V-11cJtched rootstock ,incl l1elcl 111 
JJl,1ce by v,1r1ot1s 111etl1ocls At the ti111c o( purchase, ,ve l1acl thought 
tl1,1t a 111an cot1lcl 111,1ke 1,000 gr,1lts ,1 cl,1y ,111tl1 tl1is 111acl1111e. Tl1e 1101·-
111;1I 1·ate l<>1· th1·ee 111en still ~,as £1-0111 400 to 500 gr,1fts fo1· a11 8-hot11 
cl,1y Howe,,e1-, otl1e1· ,1clv;111tages ove1· fielcl bt1dcl1ng ~1e1·e ,tjJJJarent: 

1. Tl1e g1·att111g is clone insicle 011 1·ai11y days in tl1e ,v1nter time 
,vhen work1nen ,vot1lcl otl1e1·,vise lJe iclle. 

2. So1ne,vh,1t Jes, skill 1s regui1·ecl. 
3. The gr,1fts ;ire fi1st pl,1ntecl in ;1 11t1rsery, ,vhere they c,1n e,1sily get 

the neeclecl extr,1 ,vater and care for tl1e trrst yca1·. 
1. Only grafts tl1,1t take and gro,11 ,veil 1n the nt1rsery a1·e replantecl 

1n the v111eya1·cl: consequently, vi11eya1·d space 1s not 1clle. 
In the ,v,nter of 1952 - I 953, Dr. C111·tis Alley 1nt1·od11ced 11s to a 

type of grafting 111achi11e, developed at tl1e Un1ve1·sity by H. E Jacob 
This machine c11ts a tongue and groove jJattern in 1·ootstock and scio11 
wood ,vith circular sa,\'S. The scion wood and rootstocks ctittings are 
fitted together, and the grafts are 1nade stable ,v1tl1 raffia or btidcling 
1 ubbers. 

The 111ain advantage of this 1nacl1ine is speed. Witl1 tl1is machine, 
our men easily ttirn out 2,000 graft~ in an 8-hour day. One man op­
e1·ates the 1nachine a11d fits the stock and scion. 011e 1nan ties the graft 
,,,itl1 b11dd111g st1·i1Js. A11d one 111an JJ1-ovides ,vood for the sa,,, operator 
,111cl J)acks tl1e finisl1ecl grafts i11 cl,11111) s;1,vcl11st. Tht1s, tl11·ee se111i-skill­
ecl v1neya1·cl 111en, ,vorking i11s1de on ;1 1·,1i11y ,v1nter day, tt11·11 ot1t 5 ti111es 
,1s 111any grafts ,is tl11·ce 1nen working i11 tl1at ci·itica]ly sl101·t ;111d bus)' 
sc,1son when iielcl g1·,1lting is pos,ible. Ancl none of tl1e 111e11 on the 
Iienchgrafti11g cre,v 11111st be as sk1llecl ,is the act11al fielcl b11clcle1·. 

Renchgrafting i11 ot11· viney,ircl 1~ t1st1ally done \Jetween Feb1·11ary I 
,111cl l\'f arcl1 15 'l'l1e g1·aft, ,11·e storecl in cla1111) sa,vcl11st in ,111 11nheatecl 
l),11·11, whe1·e tl1e te1111Je1·;1tt11·e ra11ge ,vot1lcl l)e f1·0111 45 to 60° F. The 
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g1·,tfts a1·e llSltally JJl,111tecl i11 tl1e 11l11·se1·y bel\\'ee11 A1J1·il 1 ,t11cl 15. S0111e­
t1111es the buds ,11·e IJeg11111i11g to pu,h ,vhen tl1e gr,tfts ,t1·e JJla11ted, and 
one 1n11st be care( Ltl n(>t to knock 1l1em oll 

Before planting, cleep, narro,v f11r1·ows are cut in the nursery about 
4 feel ,tpart, ltsi11g ,1 chisel tooth Tl1e g1·,1lts are set i11 JJl,tce ,vitl1 tl1e 
sc1011 ,tt no1·111al g1·01111d level Above tl1e scio11, IJet,vee11 tl1e 111ol111cls of 
cli1·t 011 e1 the1- ~1de, i~ pl,tcecl ¾ to I incl1 of s,L\1'dt1st. Tl1e sawcl11st laye1· 
1nay be cove1·ecl \\'itl1 ,t very thin laye1· ol soil. The Yo11ng shoots cannot 
break througl1 a ,,ery tl1ick c1·ust of Ollr clay soil. The clirt for l1eaJJing 
LIP along the sides ol tl1e /Jlantecl 1·0,v i, t,tken from bet"'ee11 the rows. 
This hollowed Olll ,11·e;1 provides tl1e fl11·row for 1rr1gation. 

The graft~ ,tre IJl"<>Ltght to the 1111r~ery 111 dan1p s,t"'Cllt,l i11 grape 
IJoxes, a11cl the g1·,tl ls 1·e1n,tin 1n tl1e cl,t1111J s,1,vcll1st l1nt1l they ,tre ,tCll1alI1, 
JJl,1ntecl. 

As yol1 k110,,,, 111;111y lactors ca11 ,tl'fect tl1e percentage ol gr,tfts tl1at 
take - water, 1·ocle11t~, 111sec1s, soil fe1·tility, etc. It cl1fficl1lties fro111 
these s0111·ces ,t1·e eli111111;1tecl, ,ve get ,1iJOl1t 85o/0 to 90o/0 of Ol11- g1·,1fts to 
gro,v. 

Over tl1e ye,11·,, ,ve l1,1ve 111ade t"'O 11sefl1l 1noclificatio11s. Tl1e ori­
gi11al 1n,1chine Cltt ,t 3-linger ancl 2-slot JJ,1tter11. If the c11tti11gs were 
narro,v, and not 1Jro1Jerly softened ,11 itl1 ,vater, the n1,1chine would tencl 
to shred' the ends ,vhile 111aking tl1e Cltts. Oltr second 111,tchine Cltts ,1 
2-finger - I-slot patte1·11. On smaller c11ttings, the shreclcling has been 
111inin11zed. 

Anothe1· 111oclif1c,1t1011 1s in tying the gr,,ft. \•Ve for111e1·ly lt,ed raf­
lia. This is effecti,'e, iJllt q111te ti111e-co11s11n11ng. 1•01· the IJast t,vo 
ye,1rs, we have si1111)ly st,tJ)led the gralts togethe1·. So f,11·, we 1!1ink it is 
jl1st ,1, effective ,ts r,1lfia and 1nore 1·,11J1d. 

We n1ade b(Jth <Jl tl1e circl1lar-S,LW gr,1fting 111achi11es. Co1nparable 
111,1cl1ines col1lcl be 111;1de !'or $75 to $85. The stapler is ,1 l,11·ge, l1eaV)' 
st,11Jler (Acme No. I) . I an1 not ,,,,,a1·e of ,1nyone wl10 sells c11·ci1la1·-sa,1· 
g1·,1fti11g 111achines 

'\,Ve a1·e , 1ery ,1•ell-sat1sfied ,vitl1 Ol11· JJt·esent g1·afting 111etholls as co1n­
IJ,11·ecl "'1tl1 our e,1rlie1· 111ethods. '\,Ve a1·e still interested in any ne"' 
111ethods that ,viii 111c1·ease the rate of g1·aft1ng 01· tl1e JJe1·cent,Lge of g1·afts 
tl1at take. 

Cha1r1nan Licle1· 111trod11ced l\'{1·. Go1·clo11 Kersl1a,v of J\,f edfo1·cl, 01·e­
go11, ,vho !J1·e~e11tecl tl1e follo,ving pa1)e1·. 



MACHINE GRAFTING OF FRUIT TREES 
GoR1JoN K1,1i!,1-1A ,,, 

Medfo1·ll, 01·egrJ1i 

D,·. L1cler ;111cl P];111t Pro1)ag;1to1·~: 1 t ,v,1s an l1(>Il(>1· t<> l;e ;1;kecl t<> 
gi,,e 111y ex1)e11e11ce, 111 g1·,1ft1ng t1·t11t t1·ees D1· ;\Jley l1;1, ,tskecl 111e to 
1·el,1te so111e ot 111y ex1)e1·ie11ces 1n cle,,eloJ)ing se,,e1·,1I t)'pes cil g1·;1lti11g 111a· 
cl1 i 11es. 

About 1951, ,ve J)l,11111ecl to g1·,1ft ~t>111e ol ot11· pe,11· tree~ to the varie­
ty Red Ba1·tlett. Since the ,,,ood ,v,1s very sc,1rce, we dec1clecl to 1nake a 
1),trk graft t1si11g 011e bud, set in the stock. This V-'Ot1ld J)rc>vicle a bette1· 
t,1 ke. 

We tisecl a 5 kilowatt elect1·ic ge11e1·ato1· ancl ,tn elect1·1c ch,1i11 ,aw 
to re111ove the t1·ee tops. A b:111cl sa,v ,v,1s t1secl to ct1t the scion,, al,vays 
le,1ving one 01· t,,,o l)11cl, on tl1e t(>J) ol tl1e scio11 ;111cl 111,1ki11g st1re that 
011e of the bt1cls ,,,,is £;icing the ot1tsicle ol the graft "fl11~ 111ethod ,vas 
st1ccessft1l 111 procl11cing take as l1igl1 ,1~ 98%. ,,vhe11 tl11s 111ethocl ,,·as 
usecl on apple t1·ees, the results we1 e no,vl1e1·e as satisfactory. The cam­
l>it1111 ~ee111ed t<) be i11jt1red by the ,,1,v. 

About 1953. we st,1rted gro,ving ~,f,1ll111g 1·ootstock lo1· tlw,1rfi11g aJ)· 
J)le trees. \,Ve gr,1ltecl ,tJ)ple root l>elow lvl,1l!ing 7 ,111d 9, t1s111g tl1e c11·­
ct1lar sa,v 111acl1111e ,ts co1n1nonly t1secl 111 Calitorni,1 on graJ)evines. Ou1·. 
li1·st saw speecl ,,,as 750 1·pn1, bt1t ,ve lot1ncl tl1at the bark ,,,,1s tor11 ancl 
left a 1·aggecl eclge. I11c1·easing the s,1,v speed to 3,500 1·1>111 st1ll J)1·0-
clt1cec! a 1·athe1· 1·011gl1 c11t on tl1e scion a11d stock. 1\lter jo1ni11g ,tock 
;111cl scion, tl1e gr,1lt~ ,,,e1·e ,1110,vecl to call11s. J\,fc>st ol tl1e111 1·e111ainecl 
,v1tl1011 t any ca II tis clevelop1nen t ,111cl eve11t11all y develOJ)ecl 1)1 tie 111olcl 
;incl clied. '' Jt1st like the docto1· ,vl10 J)erfo1·111ed a successl11l <)J)e1·,1t1on, 
l>11t the patient cliecl '' 

Approxi111;1tely 2,000 bencl1g1·;1lts ,vere 111acle t1,ing tl11s 111etl1ocl 
D1· Higden ex;11111necl thetn uncle1· tl1e 111icroscope ;incl lot111d that the 
c;1111b1t11n ,,,as cl,1111;1ged on the eclgc ;111cl failed to !1e;1l. In the J)l'1)cess 
<)l grafti11g, tl1c J)1·0l)le111 of sanitatio11 is ,,e,·y i111po1·t;111t. Tl1e 111ecl1,1n­
ics of gratting is 011ly one steJ) 01· 1)!1ase i11 the ope1·;1t1011 to clevel<>p a 
g1·;1ftecl plant. 1\11y step ::ilong tl1e li11e c,111 cat1se failt11·e 1l not J)I'OJ)erl)' 
h,tndled. 011r 111o~t eflective J)1·oce,, is to clean the stock to IJe gt aftecl 
,incl clip the entire plant in a solt1t1on of aerosan t1s1ng 2 t,1bles1)oons 
JJer gallon of wate1 Scions a1·e also cliJ)!)ecl 1n tl1is s,1111e sol11tion and 
,1110,ved to clry l1efo1·e grafting. Tl1e s,1,v blacles are p,1i11tecl-,vith a solu­
tion of 7½ gra111s of HgCL

2 
(c1t1·ic ,1c1cl b,1,e), 7½ g1·,1111s of Hg (CN) , 

in a pint of ,,,ate1·. Tl11s 1s ext1·e111ely J)01sonot1s a11d ,l1ot1ld be l1andled 
with great care. It is excellent fo1· ste1·1l1zing knives a11cl scions. In­
ciclent,tlly, tl11, 5of11tio11 1s also P1·of. llei111e1·'s ''l>ligl1t sol11tio11'' 101· 1)ea1· 

, 
t 1·ee,. • 

Tl1e fi1·st g1·;1fti11g 111,1ch111e tl1;1t ,ve 11~ccl wa, tl1e L,1 ll,tJ)icle l>t1ilt 
IJy ,'\. Lozevis <Jl 1\rge11, F1·ance. Tl1i5 tyJJe 111acl1111c 111;1kcs ,1 ,l1<J1·t ,vhip­
gr·aft ct1t, bttl it i, ver·y l1a1·cl to ,1cl,11)t t<J ,voody f)l,111ts tl1,1t 11,tvc hdrcl 
,incl b1·ittle WO(>cl. Dr. ;\]ley st,1tecl tl1is 111acl1ine is stlJJpo,ecl tc> 1nakc 
t,vo c11ts ,tt tl1e s,1111c t1111e, 011e to cttt tl1c ,cio11 a11cl tl1e (>tl1c1· to ct1t tl1e 
1·r1ot5tock, IJ11t it 1, 11111Jo\5il1lc to 111,1ke !10th c11t5 ,It (>11ce. Tl1c ,,,1·ite1· 



11;1, t1·iecl tl11, .111cl ,111 tl1.1t l1e ]1,1s ,t1cceeclecl i11 doing ,vas to IJite l1is to11-
gt1e. 

11y sett111g tl1e 111,1c_l1i11e 1n a ,,ertic ,ti ()<>'>Iti<Jn ancl t1,1ng <-<>111pre,sed 
,11r, 12 to 15 ct1ts ,1 1nint1te coulcl IJe 1nacle. Ho,veve1·; the ct1ts were 
11eve1· s111ooth, <>11ly 011 011e side, ancl so ,l101·t that we !1,1cl t1·ot1lJle in ty-
111g tl1e111 t<Jgetl1e1· A IJOLt t I O,O<J(l lJe11cl1gr,1l ts ot a pJJle (tt,i 11g clot, IJ!e 
IJc11cl1gratts) we1·e 111,tcle. Tl1e gr,tl ts c,t I lttsecl ,veil, bt1 t ,vet e cl1 ttict1l t 
l<> JJt1t i11 tl1e tielcl w1 tl1out breaki11g. £,,e11 ,v1th ,tll tl1ese 11,11,arcl,, ,,•e 
,till olJt<lined abot1t ,t 5(1% take. 

Ot11· 11ext 111ach111e ,,•,ts a chip lJt1clde1· wl11ch 1,1•e clevelopecl ot11·selves. 
It 111,1ke, ,t cle,111 cttl, be,·elecl on both s1cles, so tl1at tl1e chi]) IJt1cl is helcl 
111 JJl,1ce by the stock ,111cl is ,c_overecl \)y wax or budding t,tJ)e, ancl heals 
very qt1ickly Ag,1in s;111itat1on c,11111ot be over-emphasizecl. The 111a­
c l1i11e sl1ould l)e cle,111ecl every 50 to 1()0 c11ts ,vitl1 blight clisi11lecta11t 
~<1l11t1011. Do 11ot lo1·get t<) cl1J) the ,tock ,111cl ,cio115 in ,1e1·<1s,111 Hg (CN), 
,c1l11tio11 

Tl1e cl1iJJ IJt1clcle1· 111.1kes a cle,111 cttl. Howeve1·, the 1111111,111 ele111e11t 
1, the 111ost tro11ble,<)111e. lfJJOn se11cling be11chgr,1fts to lr1e11cls, they 
sc1011 c,111 back ,111cl 1·e1)ort th,tt tl1e IJe11chg1 afts are s111ootl1, l)ut that 
,t l)<>Lt t a th1rcl ol t l1e ,cions a1·e u p,icle clow11. Th is c,1 t1secl 110 e11cl of 
l1e;1cl,1ches until t,vo cl1,1nges were 111,1cle. vVl1ere the ct1t is bevelecl 011 
IJ<>tl1 ,ides ol tl1e bt1cl, ,ve 111oved the bt1cl f1·0111 the center ol tl1e cl1i JJ 
t<> tl1e lowe,t JJ<)t11t ot the cl1ip, le,1,,i11g ,t 1011g blank S])ace ,t!Jove tl1e 
IJt1cl Al~o "'e cl1,111gecl the sl1a1Je of tl1e cl111J bt1d l)y 111,1k111g tl1e toJJ 
cttl vertical i11,te<lcl of l)evelecl. Tl1is JJ1·oclt1ces a cl1iJJ bt1cl l1avi11g ,1 
l)evel c11t belo,,, tl1e l)t1cl ,ind a sqt1,11·e c_11t ,tl)ove the bt1cl. It is i111pos­
,1ble to JJLlt 111 a cl111) bt1cl 11pside do,v11. When ct1tt1ng sc1011s for l)encl1-
g1·,1lt1ng, the ct1t ,tbove 1!1e bud is 111aclc at ,in angle ,incl IJelo,v tl1e b11cl 
i, cttt squarely ,1c1·0s, (<i1· ,t lJevel c11t on the lower side ol tl1e scicin and 
,qt1,1re across tl1e tOJJ). Tl1e 5peecl ol the cl1ip budde1· is lJetween :10 to 
(i(l ct1t, a 111int1tc 'fl1e slo,v JJart ol tl1e operation is ,1,sc111bling· the 
sc1011 and the stoc_k, J)i,tcing the cl111) lJt1cl i11 the stock, ,incl tl1en 1,1,1·ap-

• (Jl 11g 01· tying. 
To make so111e of the d1,1rarf co111binations, st1ch as a fast growing 

1·ootstock, a d,varfi11g inter-stock, and the scion variety would necessitate 
,111 to be accomplisl1ed at the same ti1ne; for example, with apples Mall­
i11g #16 rootstock, ,1 Clark D,varf or l\1alling #9 inter-stock and the 
scion. This ,vot1lcl 1·ec111ire a macl1i11e of l1igh flexibility. It should 
l1e able to make ,eve1·a\ cl1(ferent ct1ts. It sho11ld be po,vered by air and 
cont1·olled by electric S(1le11oicl ,,aJ,•es .. ]1y cl1anging the v,trious jigs, it 
sl1ot1ld be pos~1ble to 1nake the follow1ng c11ts for grafting and chip 
lJ11dcl111g: (I) "\•Vl1iJJ graftin,g (2) S1cle grafting (3) Scoop gr,1fting (4) 
Cl1i1) b11cld1ng (5) S,1dclle grafting ;111cl (6) Dot1ble sicle grafti11g. The 
111,1chine sl1c>11lcl 111,1ke cle,1n s111ootl1 c11t, at all tin1e,. "\,Ve !1ave clevelop­
:-cl s11cl1 a 111,1cl1111e ,111cl ,11·e able to 111ake tl1cse cuts at tl1e 1·;1te of 60 or 
111cire per m1nt1te - cl1ip bud, wl1iJJ g1·,1ft, and sicle g1·,1ft Afte1· this 
n1,1cl1ine h,1s !1acl :1 few of tl1e bugs ,vorkecl out of it, as ,ill new g,tclgets 
clo, I wt!! IJe gl,1cl tc> give a11 aclclition,11 1)1·ogress repo1·t. 111 ,tclclition, 
tl1c 111,1cl1i11e 111;1ke, c11ts on stock ancl ,cion f1·on1 tl1e si,e of a 111,1tch­
~t t< k to ¾'' i11 cl1,1111eter. 

~ ~ ~ ~ ¥ ~ 
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SATURDAY MORNING SESSION 
October 15, 1960 

1)1·. Ve1·11011 T. Stot1te1nye1·, Chai1·111an of tl1e l)ep,11·t111e11t of Flo1·i• 
ct1lt111·e ,111cl 01·11,1111e11tal Ho1·t1ct1ltt11·e, U11ive1·s1ty ol Cal1fo1·111,1, Los 
A11geles, 111ode1·,1 tee! tl1e sy111 po,i t11n. Ch,1 i r111,111 Stott te111ye1· ;111)1111 ttecl 
tl1e lollo,v1ng J),tJ)e1· ,t, a11 i11t1·oclt1ctio11 101· tl1e sy1111)0,it1111 

SEED PROPAGATION AS A NURSERY TECHNIQUE 
VEilNON 1.'. S1·01;·1·E,\1I,,'Ell 

U111ve1s1ty of Cc1/1frJ1·111n 
LrJ:, Angeles, Cal1frJ1·111r1 

, Seecls (1lte11 olle1· the si111J)lc,t ,111cl 111ost J)t·,1ctic,1I 111etl1<1cl of j)l·c>p,t· 
gat1on, !)otl1 101· co111111e1·ci,1! J)1·ocluct10n ,incl [01· the J)e1·s011 111te1 e,tecl 
111 tl1e 1nt1·oduct1011 ;111cl t1·1,1I of t1nt1st1,1I plants. Scee!, ,11·e c,1sy to IJ1·111g 
lro111 foreig11 cc1t111tr1es, ,111cl they a1·e 111ucl1 less ,11)t to be cl,1111,1ged i11 
lu1nigatio11 tha11 ct1tt1ng·s 01· scicJ11,. Seecl 1111ni111izes, IJt1t cloes 11c1t e11-
tircly prevent, tl1e ch,tnce ol 1nt1·oclttci11g s<>t11c 11e,v fo1·e1g11 111,ect c11 cit,· 
e,1se. Fe'\\' ,eecls ca1·1·y :111,• v1rttses , 

i\·fany ol tl1e ti11e l101·ttculttt1·al collect1011s c1l tl1e ,,•01·Icl 11,1,·e l>ee11 
IJt1ilt 011 tl1e i1111)ort,1ti<>n 01· excl1,tnge ol scecls J\ go<>cl ,eecl l1,t <>l ,1 
1·el1,tl)le clc,1Ie1· is a kt11cl ol 111agic ca1·1)et ,,•l11cl1 IJ1·i11gs tl1e JJl,111ts of tl1c 
,vo1·lcl to tis reg:11·dles, of where we I 1ve. 

i\•fost of tl1e seecls '\\•hich ,,·e t1se 111 ot11· nt11·sc1·1es JJ1·ese11t 110 1),11·ti­
cul,11· ge1·111i11ation p1·oble111s to1· ,t 1·easonably 5killlt1l pro1)ag,1tc11· 01· c,•e11 
tl1e 1·;1nkest a111,1teur If, on tl1e otl1e1· !1ancl, ,,,e cons1cle1 the ,,•hole l1elcl 
of JJl,1nts ,vc 111,1y fai1·ly st,1te tl1,1t seecl ge1·111111at1<J11 1s 111cleecl ,1 co1111)lex 
1JrolJ!e111. 

1.'11e ex1sti11g 111for1nation on seecl collection, l1a11clling, ,to1·age a11cl 
!)rocessing l1as ne,•e1· been '\\•ell 01·gani7ecl 111 111ost a1·e,1s. A few excep­
tions which 1night be }Jointed ottt ,1•ot1ld JJrobably be 111 tl1e fields of 
forestry and agrono111y ,vhere tl1e indt1str1es conce1-ned have bee11 large 
,tnd important, with well linanced 1·ese,1rch i11st1tt1tions, adeqt1ately staff­
ed. 

vVhe11 ,ve tt1rn to tl1e field of 01·nan1e11tal J)lants, '\\'e f111d 1·,1the1· 
111e,1ger ancl scatte1ecl info1·111,1tio11 in 111any a1·eas. Pe1·!1,1ps so111e ot this 
is dt1e to tl1e relatively s1n,1ll eco110111ic i111porta11ce of 111;1ny ol the J)lants 
,vitl1 which ,ve are concerned. Al5o, 111any details of the flowe1· seecl 
IJt1s1ness i11 J)a1·tict1la1· l1ave bee11 closely gt1,11·decl t1·acle secrets 

1\ nt1111be1· of ot1t~tancling gener,tl books on J)lant ()fOJ),tgatio11 a1·e 
,tv,t1lc1ble i)t1t ,ti! of tl1e111 !1st co1111Ja1·,1t1,•ely te,v 01·11a111e11tal J)ia11ts ancl 
JJ1·ese11 t 011 l y 111e,1ge1· i nfor111at1011 1·ega1·cl1 ng thei 1· p1·c>J),1g,t t1011. vVl1,t t 
i5 11eecled i~ tl1e cleta1led ''cook book'' type of 111ant1,1l <>11 <>1·11a111e11t,1!5 
01· ,1t least 011 ce1·tai11 ge11e1·,1l g1·ot1J)S of or11;1111e11t,tl5. 

There l1,1ve bee11 a fe,v goocl Et11·01)e,t11 IJooks 011 JJI"<>(J;tg,1t1011 of 
,ti })ine pl,111ts 'i\1I 1·. Pe1·cy E ve1·ett of tl1e R,111cl10 S,111 ta 1\11a Bot,1111c Ga1·­
clen ,tt Cl;11·en1011t ,t le,v )'e,11·, ,tgo J)t1l)lisl1ecl ;1 co111p1l,1t1<>11 <)f ye;11·s ot 



1·est1lt, 111 tl1e J)l'l>J),1g,1tio11 ol C,1lilo1·11i,1 n,1tive 1)l,111ts, c11titlell ''A Su111-
111ary l)f tl1e Ct1ltt11·e of C,1lilo1·ni,1 Pl,111ts at tl1e R,111cl10 S,111ta A11;1 Bo-
tanic G,1rclc11. 1927 - 1950 '' . 

So1ne excelle11t co1TIJ)il;1tions of i11to1·111,1t1011 on llo,ve1· seecls, ac­
C<>1·cli11g to tl1o~e \Vil<> 1·c,1cl tl1e l,111g11,1ge,, !1,1vc !)ee11 J)t1l)lisl1ecl i11 Swede11 
;111cl Holl,111cl. 

Tl1e Woocly-Pla11t Seecl j\,f,111u,1l, i\1f1scella11eo11s Jlt1bl1c,1tio11 No 
(i54, of tl1e U .S l)ep,11·tn1e11t of 1\gric11l ture was p1·epared by the Fore,t 
Service. It cont,11ns 11111cl1 info1·111at1011 on seecl t1·e,1t111ents ,ind ,t1·at1-
lication. i\'f11ch of tl1c det,11led 111for111at1011 on this s11\)ject was llevel­
<)pecl ,it tl1e Boyce Tl101111)son I11stit11te l<ir PJ,111t Rese,1rch ,It Yonkers, 
Ne\v Yo1·k. 

One ge11er,1l co111J)ilat11)n oJ 1·eco111111e11clccl JJl'<)cecl111·es J<i1· seccl ge1 -
111111;1tio11 i11 1111111eog1·,11)l1ecl fo1·111 ,,,h1cl1 l1a~ !)ee11 111ost 11sef11l i11 ,111swe1·­
ing 111quir1es ,v,1s prCJ),11·ecl by 1)1· Cl1,1rles F. Swi11gle, fo1·111erly of the 
U.S l)ep,1rt1ne11t of Ag1·1c11lt11rc, ,,,he,1 lie v-r,1s ,vith tl1e S<>il Co11,e1·va­
tion Se1·v1ce. 1·111s 1, very ,c,11·cc l)11t g1·,111ts of a~s1sta11ce a1·e IJe111g 
,011gl1t to ,1111pl1fy tl1i, :incl J)t1bl1,l1 1t i11 n1c>re pc1·111a11e11t fo1111. 11 thi, 
J)1·0Ject ca11 be co1111)letecl, ,1 111t1cl1 11ecllecl ,1clcl1t1<>11 to tl1e l1tc1·,1t111·c c)I 
tJr<1J),1gat1011 c,111 be 111,1de. 

j\,fany stl])))Osed JJ1·oble111s ol seecl ge1·111i11atio11 a1·e d11e to tl1e co111-
111erci,1! l1,111cll1ng ,incl ,to1·,1ge 111etl1ods of seecl col lee tors and 111·111s Tl1e 
seecl, 1nay l1a,,c l)ee11 i111111,1t11re ,,,J1e11 collected 1\ s111·1)risi11g n11111be1 
cif seeds, e,1)cc1,1lly f1·0111 tl1c t1·01Jics b11t also 111a11y woocly pl,111ts ol te111-
perate regions lose viability q11ickly if stored up dry. Fort11nately, 
,1i1· tr;111sJ)Ort l1,1, sol,·ecl 111;111y JJ1·oble111s 1·el,1tecl to seecls l1aving a ~ho1·t 
J)er1c1cl of vi,tbility. 111 tl1e clays ol s,11li11g ve~;el~, the JJroble111 ol i11tro­
cl11cti<)n ot 111any J)l,111t, ,,,;1s soJ,,ecl by pe1·111itting tl1e ,eecls tc) ger111inatc 
,incl grow while 111 t1·;111s1t. The \•\T,11·cl1,111 c,1,e ,v,ts cle,,cloJ)ecl to l.tcili­
t,1te long clista11ce tr,111sport ol tc11cle1 1)la11t,. 

i\'f11ch h,1s !)een le,11·11ecl ,1bo11t tl1e 111e,1ns of pi olo11gi11g tl1e v1,1l)ilit)' 
<1f scecl~. Undc1· the 11rgent ncecl 111 vVc)rlcl vV,,r 11 l<)r c;1rry1ng ove1· 
stocks of veget,tl)le ~eecl, s11cl1 as 0111011s, lor ;111 aclclitio11;1I ye,1r, scientists 
of tl1e U.S. DeJ),1rt111e11t of Ag1·1c11lt11re clevelopecl ,eftcctive 111ethocls of 
J)rolonging stor,1ge !1le Tl1e 111oist11re conte11t ol the seeds was reclucecl 
,ind stab1l1zed ,111d tl1e seeds ,ve1·e sto1·ed at low te1111)e1·;1tt11·es. Carbo11 
cliox1de ;1t1nospheres ,viii J)rolong the stor,1ge life of st1ch clifficult seecls 
:1s the So11tl1 1\l1·1ca co1111)osites, ,1s fo1· i11sta11ce, gerbe1·as. 

j\,Juch 11101·e 1s k110,vn ,tbout p1·olo11ging the l1l~ of seeds than about 
their behav101· ,1fte1· tl1ey are remo,·ed lrom 5ltch treat111ent5. One vege­
table seed b11yer 101· ,t la1·ge seecl fi1·111 5tatecl that l1e ,vould never b11y a 
l<1t ot seecls ,vhich hacl bee11 in colcl storage. 

Seve1·;1I J)1·ess111·es ,viii clo11l)tlcss lo1·ce ,1 1·eeval11,1tio11 of tl1ese t1·eat-
111cnts. TJ1e clcvelo1)111e11t (>I l1yl)1·1cl ~cecls i5 c1·e;1ti11g ,t cle111;111cl fo1· lo11g­
e1· c,11·ry-,ovc1·5 (>l ~eecl, 111 <11·ller to ,1,,,iid tl1e 01·g,1111z,1tion ,111cl expen,e 
ol p1·ocluc111g tl1c seecl~ eve1·y yea,·. At tl1e J)r·ese11 t ti111c ,ve clo not k110,,, 
wh,1t will l1ap1)e11 to tl1ese seecl, 111 the l1ancls ol tl1e c11ston1ers. 

;\11otl1c1· 111ove111e11t \\'l11cl1 i~ c1·e,1t111g ;1 cle111,111cl 101· 111<)1·e k110,1•­
leclgc 1·eg;11·cli11g J)rt1l,>11g;1ti<)11 <11 ,cecl vi,1l)1li1y i5 i11te1·e51 111 1l1e c1e;1t1011 



ol seeel !Ja11ks lo,· Ll1e 11se ot JJla11t b1·eecle1·s Pla11t 111,1Le1·i,1l, ol 110 ,1p­
JJ,1re11t i111111ed1,1te t1se ca11 th11s be 111;1cle ;1va1J;1ble 101· t1,e ,1t any Lin1e 
when a certa111 ty}Je ol ge11ic 111;1teri;1l is 11eeded, ,v1tl1ot1l Ll1e g1·e,1t ex-
1Je11se of g1·owi11g it e:1cl1 yea1·. Tl1e r:11Jiel destruction c>I 111t1cl1 ot tl1e 
11,1tt1ral vegct;1t1c>11 c>l tl1e ,vo1·lel 1s c1 e,1Li11g ;1 serious JJ1·oble111 lo,· tl1e 
JJl,111t IJ1·eeelcr, ;111cl 0111· 0,,,11 LT S. DeJJ,11·t111e11t of ,;\grict1IL111e 1, sL1·t1ggl111g 
,vith tl1e JJ1·olJle111 ol c1·eati11g a ge11e IJ,111k 101· Ll1e b1·eeele1·s ol eco11omic 
Cl-OJJS. 

\!Ve cot1lel el<Jtt lJt le,s 11se secel 111·01J,1g,1 L1on 111ucl1 11101·e Ll1,111 ,,,e do 
i11 JJ1·oduc111g disti11ct v,11·1et1e, ol ,,·ooely JJl,1nL, \!Ve ,,,c>11lel need to 
l1,1ve JJe<ligreeel, Lcstecl seed s0111·ce,, ,c1111eL1111es JJ1·01Je1·l)' i,<>l,1teel F'c1r­
c,Le1·s l1,1ve 1011g kno,v11· ,1bo11t tl1e 1111JJC>rl,1nce ol seed ,clect1on 111 <>1-der 
Lc1 get JJro1Je1·ly ,1cl,1JJLecl to,·est t1·ee poJJt1l,1t1ons. 

Fc11· inst,111ce, Et11·01Je,1n 11111·se1·1es c>l tl1e !,1st ce11t111·y c>l te11 g1·e,v the 
lcJllo,111ng ho1·tic11lt111·,1l , 1,11·1et1e, b)' seccl 

l~ed leavccl No1-,v,1y 111a1Jle 
Red leaveel co111111011 ba1·be1·1·y 
Red leavecl IJeecl1 (s0111e st1,1111s ,1:1ri,1ble) 
'\,Veep1ng Eu1·01Jean l,11·cl1 (vari,tble) 
Wier's c11 t le,1vecl 111,IJJle 
,,veeping Scotcl1 JJine 
vVeep111g JJC,1cl1 
Cl11nese JJe,1cl1e, ,,,ith 1·ed a11el ,,,J11te llo,1·e1·s 
\•\1eep1ng IJJ,1ck loc11st 
L,1cini,1te elele1·IJe1·1·y (,1,11-iable) 
\f ,1rieg,1 tee! JJel ;11·g 0111 t1111s 
So111e ,1,11·ietie, ol L1gi1,t1·it111 1111/gr11e ,,,ere cJb,e1·vecl l<> <..0111e tr11e 

11·<>111 seed, ,vl1ile ,1tl1e1·, die) not. 'fl1cy ,~1cre 11ot able to 1eJJ1·ocluce ce1·­
t,1i11 , 1,1riet1e, ol l111ele11s, alelers, beecl1cs, v,1riegateel l1ollies, or11,1111ental 
clo11IJ!e tlowe1·ecl v,11·iet1e, ol JJ1 i1.11.11, l1·ci111 ,eeels. Tl1e l1ter,1t111·e ,-eveals 
,1 l,1ck c1l ag1·ee111e11t 011 tl11s st1bject, elo11lJtless IJecat1se <1l tl1e g1·e,1t gene­
tic v,11·1,1b1l1ty ol tl1e 111,1te1·1<1l PJa11t, ,,,J11cl1 ,11Jpe,11· t<J IJe clo,ely si111i­
l:11· 111,1y be 11,1,tly el1lfe1·e11t i11 ge11etic 111,1ke ll!J 01- ge11otyJJe. 

S0111e ye,11·s lJelo1·e tl1e ,,,1-ite1· ,11·1·1veel :1t UCLA, Dr \•V,1lte1· E. La111-
111c1·ts devotee! ,0111e ,1tte11t1011 to 11111J1·0,,111g tl1e lol1,1ge ,111el llo\\1e1-i11g 
c1t1,1!1ties of jac,11·,111el;1,. He gre,v ]J1-ogc111es !1·0111 v;11·1t)t1, ,tl]JCrior trees 
,vl11cl1 l1e sc·lectccl 011 tl1e basis of ce1·t,1i11 eles1ral)le cl1;1r,1cte1·1stics. A 
1111111IJer ol eli,t111ct l)pes we1·e cle;11·ly ,1JJJJ,1rent, ~0111e 1·et,1i11i11g 111t1cl1 
111ore foli,1ge 111 ,0111e ,vinte1·s th,1n citl1e1·s P1-act1c:1lly ,ti! ol tl1e pro­
ge111cs ,vere 1·e111,11·k,1l)l)' 11nilo1·111 i11 cha1·acter. L,1ck of s1Jace ancl 
c,l1,111ges ot JJe1-sci1111el ]Ji-e,,en teel g1·t1,v111g tl1ese t1 ees to 111,1tt11·ity, bt1 t tl1e 
])Os,1lJi!it)' of i1111J1·0,,,11g ,11oocly ]Jl,111t ]JO]Jt1l,1tio11s by ,elect1011 was clea1·­
lv ,!10,,,11. Tl1e ,,,1-1te1· 1, co11vi11c·ecl tl1:11 ,electee! ,eecl f1·0111 1,<>l,1tecl stt-, 
]Je1·i<J1- j,1c,11·a11cl;1 t1·ee, ,1'<Jt1lcl !1ave clel1111te ,1c!v,111t,1ge,. 

Seecl <>l ll,1111c e11<...1ly]Jlt1s - ,1v,1il,1IJle 111 Calilor111,1 111v,11·i,1bly ))l"<>­
cl11ces nJ<l,ny oil ty]Jes - dwarfs ,111d 1111cle,1recl colors. Olcle1· ,eeds111e11 
,111cl nu1·ser)'111e11 ,1gree that ye,11·s ago, ,eee!s importec! frc1111 i\.ustralia 
JJroclucecl fine u111!01·111 trees ,vitl1 c!ee]J, 1·1ch 1·ed flo,ve1-, ApJJarently, 
f\t1st1·alia11 seeel eloes 11ot 110,v gt1a1·,111tec t1111fo1·1n stock. Tl1e explana-
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t1c>11 1s si111ple a11cl l1,1s l)ee11 give11 by D1·. \iV1ll1,1111 S. Ste,v,11·t ,111cl l\1I1·. 
George Spalding of tl1e Los ,'\ng·eles St,1te a11d County Arboretu111, wl10 
!1,1ve visitecl the l<>c,1lity ol the ,pecies 111 \!Vest Australi,1. "fhe 11,1tive 
gr<>Ve 1s ,1n,1ll a11cl 1, ,111·r<>t1nded by E. rr1lrJphyllr1. Seecl collectecl t1·on1 
tl1e edge ot tl1e grove will J)robably b~ co11t,1minated and w1ll co11tain 
111,111y l1yb1·icls. Tl1,1t collectecl in tl1e 1111cldle ol the g1·ove will i)e 111ore 
,l)Jt to IJreecl tr11e. Tl1e cl1lt1c11lties ot ,eecl JJ1·01Jag,1tio11 l1as lee! to i11arcl1 
g1·,1lti11g· ot this ,J)ec1c.•s <>11 tl1e Riv1e1·,1 ol l•1,111ce ,ind Italy. 1)1· Ge<)1·g·e 
lly,111 ol tl1e DeJJ,11·1111e11t c>i H<J1·tic11lt111·,1l Sc1e11ce at UCLA 11,1, ,vo1·kecl 
<>tit ,i111pler g1·alti11g 111etl1ocls. 

011e very cles11·;1lJle llo,~'e1·i11g t1·ee, tl1e C,1JJC Cl1est1111t, (;r,lrJdr:11rl11t111 
1·r1jJr:11s1.1 oi S011tl1 1\irica i, ,<> var1,tl)lc~ i11 ,tJJpea1·a11ce ,incl J)erlc>r111a11ce 
tl1,1t vegetative JJ1·01J,1g,1ti<>n is suggestecl The ,vr1ter h,1s 11<>ticecl g1·eat 
;111cl co11sistent yea1·ly clitle1·e11ce, i11 bloo111ing elates in ,evc1·,1l trees i11 
l~lysi,111 Pa1·k, Lo5 ;\11gelcs, ,ind at tl1e SteJJl1en Vavra Est,1te i11 Bel Air, 
tl1e1·e ,,,,1, a t1·ec ,,·l1icl1 1·eg11la1·ly l)loc>111ecl i11 tl1e ,v1nte1·. It 111igl1t be 
,,-01·tl1,,,J1ile to clcte1·111111e it selectecl seec! 5<>ttrces ot this tree ,vo11lcl solve 
tl1e J)t·oble1n ol 1111111e1·011, t1·ees ,,,J1ich 11ever tl1rive ancl 111,1ke g<><>cl SJ)eci-
111e11s 

The lc>li<>~'111g lc·ct111·e, will tre;1t 111,1ny ol the Rl1<1ses ol tecl111r>l<>gy 
1 cl,1ti11g to seecls ,,,1tl1 11111cl1 more clet,111. Jn concl11sio11, the write1 
,1'<>t1lcl like to 111e11ti<>11 t,~10 ol)jectives ,vl1icl1 a society ol JJl'OJJagato1·s 
C<>ttlcl loste1·. First ol ,111 is tl1e excl1,111gc ol i11£or1n,1tio11 on 1·eliable 
cle,1lc1·, 111 seecls Tl1e k11ci,11 lcdge cit ,0111·cc, ol 111111,11,1I JJl,111t 111;1tcr1als 
1s ci11e ol tl1e ,1,sets <>I ,1 g<>od lanclsc,11)c ,11·cl11tect. i\1Iay ,,,e 11ot si1111larl)1 

,,1y th,1t a si111il,11· k110,,,Ieclge ot seecl collecto1·s ,111cl deale1·, is JJ,11·t of the 
e4.1111J111e11t ol a goocl ])l"<>JJ,1gato1·. Tl1is i11lo1·111,1tion is 11ot e,1,y to c<)1ne 
i)Y ,111cl seecl collecto1·s living on tl1c lro11tiers of civil1tatio11 ;11 c 11ot al-

T,11,lc I So11rcc, of Calil,,111ia Native Plant, 
' 

-

I O Ke1111etl1 S1111tl1. l' 0 Box 100, i\fagalta. C,1!1[01111.1 
2 I, I, E,ln1unds, I)a11,•1lle, Cal1fo1111a 

3 
4 

r, 
-I 
8 
!) 

I tl 
I I 

12 

Cal111crs Cal1{01111a '''11,1 Flo,,·er N111;e1,• l)os Rios Cal1for111,1 
I 

He1n1a11 Seyfortl1, l'acl11a Htlls Ga1·,le11,, !i:i:i ,,,e,t 8th St, Cla1e111,,11t Calif 

"J'e,1 Ht1tch1nso11, G1ca,c,1•00,l N111sc1,', l\,11,to,1•. Cal1fo1111a (,le,e1t pl,1111s) 
l~11,t,1ce Rusl1, Scc,I,111,111, 1014 ,.,, 011,•e A,•c, l\111 ba11k Cal1f,,rn1;1 

S S l,a,1•re11ce, See,l,111,111. l' 0 408, L,1s Veg,,,. Nevada 
i\·f, s I': ,,, C1,le1, R,111te 2 - Box 89 . .\, He111ct, Cal1fo1111a 

l,,t'f1111,1 N111,c1\', 104~9 'l't1xford, St111 \ 1,illev, Cal1£01111,1 

R<l)' Ca1·te1 l' 0 !~ox :i', I 01 14950 i\'11s,1<>11 Bl,•cl., Sa 11 l'e111a11,Io, C,1I1r,,1111a 
G1cgg's N111sc1, Se1,•1cc, 40i E 165th St. G,11dc11a. Cal1forn,a 
Cl)<lc ll<ilJ111, Collcc1,,1 ,,I \\11l,I 1·1,,,,c-1 Scc,1,, C,11111el \ 1.1llc), C,1l1f,11111,1 

l\•fo,t c,! 1l1c ld1gc 1eta1I 11111,c11c, die scll111g :111 
111c1e,1s111g \',It 1cty of 11.1t1vc JJla11t, 

N,,t c,1111111e1c1.1l ,0111·ce1, l<>t tl1e t1,1dc, b11t s,,111·cc, of 1a1e tJla111s 1,,1 l''''l'•'g,111011 
JJ111 ,,,,,e and 1nt1·0,l11ct1011 

a Santa Barbata l~ota111c Gar,lens, Sa11ta llarba1a. Cal1forn1a 
b Rancho Sant,1 A11,1 llota111c Ga1·,Ie11s, Cla1e111ont, Cal1for111a 



,,·,t)'S ,1, 1·eli.,l)le ,ts 011e 1111gl1t cle,11·c. A 1·e,1ll)' goo(! cl11·ccto1·y c>t s1Jec1;1l-
1zccl seecl sot1rces coulcl be ,l wortl1,vl11le activity ol a11 01·g,111izecl g1·ot1p. 

1\111)the1· )JO,sible a1·e,1 i11 ,vl11cl1 ;1 g1·0111J 111ight lt111ction 1s 111 tl1e 
s,1lv.1g111g of i11lo1111at1011 \\1l11ch ,vot1ld otl1e1·,vise peri,11 - JJe1·l1,11Js £01·­
e,,e1· \,Ve !1,1,'e 11ot co11,e1·,,ecl 0111· l1a1·vest, too \\1ell. So111e very ,1.blc 
l101·tict1lt11r1sts ol ,111 olcle1· gene1·,1ti()J1 l1,1ve diecl leavi11g ve1·)' little oi 
tl1e11· !1,11·d e,11·11ecl k110,vlcclge bel1111cl tl1e111. H,1ving, i11 111,111y c,1,e,, ,,ery 
l1ttlc l1te1·,11·y ,kill, tllC)' 11,1,,e !cit le,,, 1·ccc>1·(!, ol tl1e11· i111111e11,c k11c>,v­
lcclge. 

Cl1,1ir111,111 St<J11te111eyc1· 111t1·0(!11cecl D1·. l),1le E. Kc,te1· <>I tl1e l)e­
]>,11 t111e11t ol Pc>111<JiogY, U111ve1·s1ty c>l Calilo1·11i,1, D,tvi,. 1)1·. J<.c,1c1· cli,­
c11s,ccl seecl clo1·111;1ncy ,is it 1s 1·el;1te(! to ce1·t,1i11 11111·,e1·y JJt·actice,. 

Tal>lc 2. SEED SUPPLIERS 

N :\1\1 ES 

l .', .', !,a\VICIJCC 

') -,, 
) 

I 

I l1co,!ti1 c l' ,1y11c 

1,11,t,1ce Rt1,l1 

i\·[0111, $-. _.,,,,,,,, 

-, Hct!Jst l\1,,1!1c1, 

1, 1,,!1,·111 .\ :\'1c1111111gc1 
( ··1·he 1:1,,,,·c11ng ·1·,cc i\l,111 ) 

7 l ,,11)·c1·s I\ I lctt, Ji 

1·1;11 I y E S,tlCI 

U I·. \\1 Scl111111,1Ll1c1. 1-1,,, 11'-t1lt1111,1 

• 

. .\D DRESS l,S 

I' 0 l\o, ·1()8. Las \ 1eg,1, Ne,,,1,l,1 

:Z!l(i!J Lc1, l'cltl 111,,,1. I.,,, A11gele,, (_~,1111 

1014 \\'c,t 011,·e :\,c. l\111IJa11k, c:.,1,1 

77<, \\1all S11cet. Le,, .\11gclc, 14 ( .. 1l1l 

'12 \\'a'1c11 St1Pct :\'c,,· \'11.k i. i\c,, Yotk 

~t11;11 t. 1:1,,, 1,!;1 

l{,,,s a11,J 1\111111,111.1 ~,, ce1, 
Cc, 111a11t,,1,·11. l'l11l,1,lel1Jl11.1. l',1 

D1,1111011,l.1le, l\11ch1g,111 

~a11,J,,·1cl1, M.1,,,1cl111,ct 1, 

l(J Al!Jc,t \\111,011 1Jl2i J1111111c1 . .\,e1111c l·,1111.111,1. l .. 1111 
(l1op1cal pla11l, &. ,ec<l, f10111 ~11111 

&. Cc11t1al 1\111cr1ca, a11<l l\'iex1co) 

11. Ce11t1al N111,e1 y Co1111Ja11y 
(Exotic St1bt1·op1cals) 

12 E ,,e1 g1 ee11 l;-a 1111,;;; 

(Co111fe1·s) 

I '.I llo)' Ca1·1c1 
(l',11111,. s11111\J,. t1ce,) 

14 \\11lla1cl Hagc11 
(1"1 ee Seecls) 

2675 Jc,!111,,,11 . .\,•e1111c. S,111 l,u1, ()b1spo. 
Calif. 

J> 0 Box 4\17, !'al,, ·\It,, Cal,£ 

J\1,, r,sl. 14•>0,(l i\-l1s,1,,11 111,,,1, S;111 
1·e, 11a11a,I,,, c:,, I 11 

J3C, La, '1"1111,1, !)11,,c, -\1(,,l<ll<l c:,11,r 

l',,1 e,l Sci Vtl,C U S l)c1J,11 t111c11 t ,,f . .\g11ct1I l111 c 
\\1,1,l1111gt,,11 :z,,, I) C 111.1111t,1111, ,1 11,t ,,1 ·1·1ee Sec,! Dc,1lc1, 



SEED DORMANCY AND ITS RELATIONSHIP TO NURSERY PRACTICES 
DALE E. K1cs1·r.R 

U11111e1,1t)' rJf C'11!1fo1·nza, Dl1v1~ 

1\ ,eecl 111,t)' l,11! to ge1·111111;1te 101· tl11·ee l);1,1c 1·e;1so11, F11·st, it 11ta)' 
be 11011-v1,1ble ;111cl tl1t1s i11c;111db!e l11 clevelo1)111e11t. Secc111clly, it 111,1y be 
,t1b1ectecl to e11vi1·on111e11t;1l condit1011, 1vhicl1 ;11·e 11n.,t1it;1ble lor ge1·1111-
11atic)11. Tl1i1·clly, tl1e ,eccl 111ay l)e ,1llectecl l)y apecii1c i11ter11al cc1nd1-
tio11s - e1the1· i11 tl1e ,eccl cc1ve1·i11gs 01· in tl1e e111b1·yc) itselt - \\1l1ich 
JJ1·eve11t ger111111,1t1011 11·0111 tdk111g 1)1,tce t111til ,t1cl1 ti111e d5 these co11cl1-
t1or1s ,11·e 1·e111ovecl. Tl1e l;1tte1· c,1t1,e ol 11011-gern1i11;1t1c111 1,1•ill be tl1e 
sulJject cil this 1),IJJe1·. 

CONCEI>T OF DORJ\,ft\NCY 

l)o1·111d11cy 1·cle1·, to f,11l111·e tc1 g1·c1,v or tc> ger111111;1tc. It 111,1y IJe cl11e 
tcJ eitl1er e11vi1·c111111e11t;1l cc111d1t1ons c111t,1cie tl1e J)lant 01· ,eccl c11· tc> co11-
diti<Jns in,1cle tl1e pla11t 01· seecl it,eli To seJ)arate e11v11·on111e11t,1I a11cl 
inter11,1l facto1·, ;11·bitr,11·1l)' 1s cl1llic11lt IJec,1t1,e the encl rest1lt ust1<1.lly 
clepencl, t1po11 dt1 inte1-,1ct1c111 bet,veen botl1 'I'hat i5, tl1e etlects of a 
specific 1nter11;1l conclitio11 within tl1e seed wl11ch preve11ts ge1·111i11at1011 
1nay cliller deJ)encling UJ)Ol1 tl1e envi1·c1111nent 1n whicl1 tl1e seed i, placecl. 

011 tl1e otl1e1· !1ancl, tl1e d1sti11ction between exte1·11,1! ancl i11te1·nal 
f,1cto1·s is t1st1,1ll)' 111,1de ;111cl clo1·111,111cy 111 5eecls l1a, t1st1,1lly been 11,ecl only 
in 1·elere11ce to co11ditions ,v1thin tl1e seed th,1t prevent ge1·1111nation. 
Thu,, the ''no1·111,1I'' e11virc1nment;1l 1·equire111ents £01· ge1·m111;1tion are 
1·ec<)gn1zed a, IJe111g ;1 ,uJJJ)ly ol 11101stt1re, ,t 111ode1·;1tely war111 te1111Jera­
ture ;111cl d Sl!JJJ)iy ot oxyge11. F,11lt11·e of a vi,tble ,eecl to ge1·111i11ate lJe­
ca11se ot the ellect of sc1111e cond, tio11 w1 tl1i11 tl1e ,eed coveri11g, tl1e e11-
dospc1·1n or in tl1e e,nlJrYo itself 1s considered to be seecl clorn1,1ncy It 
!1as ge11er<llly lJee11 1·ecog111Lecl tl1,1t ,t1ch co11cl1t1011s !1,1ve ,trisen throt1gh 
the e,,olt1tio11;11·y cleveloJ)t11e11t oi tl1e pa1·tict1!,1r J)lants lJec,111,e ,11ch 
c!1d1·;1cter1stic, l1,1,'e ,t,si~ted ,111·,,iv,1! clt11·i11g ;iclver,e JJeriocls <>l tl1e11 
11;1tur,1l env11·011111e11t. 

• C.-.\.USES OF SEEi) DORJ\,[ANCY 
~l"l1c1·e ,i,·c ,,,1,·1ot1s co11cl1t1011, ,,,itl1111 ,eecls ,,,I1icl1 c,tlt~e tll>t·111,111cy 

,t11cl co11~1de1·,1lJle i11to1·111;1t1on is ,tv,tilable ;1, to sL1it,1ble 111etl1ocls ot 
treat111e11t. J\,ft1cl1 wo1·k co11cern111g tl1e J)rc1l)le111 has bee11 carriecl out 
by the Boyce 1"11c11n psc;11 I n,ti tt1 te c1l Yonke1·s, Ne,,, Y 01·k. Revie,v~ ol 
the ,,,ork 011 ,cecl, a1·e ,t\',11lable (3, 5, 17, 11) . Atte11t1011 shot1ld be 
c,tllecl to the 1·ece11t 1·e,,,e,\' by Dr Lel,t B,11·to11 ,tt tl1e fitl1 an11t1,1I 111eet­
ing cJI the Pl,111t ProJJ,1g,tto1·, Society (2) 

1\11 011tl1r1c <11 tl1e v,1r1ot1, c,111,cs <ii tlor111,111cy a11cl tl1e gene1·;1J 111etl1-
od, by ,vl1icl1 tl1ey c,111 l)e c1verco111e lc1llo,1'. 

1\ CLASSII•IC,,\TION OF SEEi) lN REL1\'rION 1'0 1.'Yt>Es 
OF DORfl·lANCY WITH EXAJ\'I PLI~S 

Seed, ,vhzch l1f1ve .,eed crJr1t,, tliat (11e l1f11·d 01· 1rnpe1·rr1eable to wate1 
Species: Acf1c1r1, Alli1zz1c1, An101·1)l1,t, ca111ell1,1, ca1·ob, Cer1nothus (so111e 

SJ)ecies) ch,11111se (.4denosto1nc1), C),tiszt.,, golclenrain tree 



(K1Jel1e1ll1ct), l1oneyloct1st (Gled1t,1a), locust (Rob1111rt), 
oii,,e,JJn1·!<111,u111ct, 11-1111s (so111e SJJec1es), Sopl101c1. 

T1·e,1t111e11t,., (I) Sc,11·1l1cation· l1le or 1·t1b 1nd1v1du;1l seeds with 

(2) 
sandJJaJJe1·, for l,11·ge lot~ t1se 111echan1c,1l sc,11·itier. 
S11ltur1c ;1c1cl: JJl,1ce seecls 1n co11centrated sulf111·ic 
,1cicl to1· liltee11 1111111,te~ to ,1x ho111·~ cleJJe11ding 
11JJ011 SJJec1e~, lollo,v by ,vasl1i11g to 1·e111ove tl1e 
,lCill. 
H<)t vlidlc1·: cl1·clJJ tl1e seed., i11tci l1<Jt ,v,1te1· (18ll tel 
212°F). 1le111ove l1e,1t in11nedi,1tely ,111d leave i11 
g1 ,1cl11,1lly cool111g ,v,1te1· io1· ~1x to t,,,eJ,,e l10111·s. 

' 
\•V,11·111 ~t1·,1tilic,1t1on: pl,1ce ~eecls i11 w,11·111, 111oist 
co11d1tio11s to ,1llow 1111croorg,1nis111~ to ,ofte11 
co,1ts, 111,1y 1·ec111i1·e seve1·al 111011ths . 

. "ie1:ds 111!11c/1 !111v1: rt rl1J11111111t e111lJl)'C> tl1r1t 1e!iprJ11ds t11 c/11ll111g 

1\. Tl1<>~e ,vl11cl1 1·ec111i1·e a single str,1t1lic,1tio11 pe1·1oll. 

SJJec1es: ,1) f1·t1it ;ind n11t t1·ees. ,1l111011cl, apple, cl1e1·1·y, cl1e,t1111t, 
gr,tJJC, peach, JJe,11·, JJl11111, ,v,tlnut. 

IJ) 01·11a111e11t,1l ,111cl fo1·c,t JJ!,1nts: Arbo1vttc1e, ,1lcle1· (Al-
1111s), A 111elr111c/11e1, ,1sl1, ba1·ber1·y (Be1·be1·1,), beecl1, 
IJi1·cl1, IJcix,v<J<Jc!, Cl111111r1cc)'Pn11s, Clc:r1111t11 (some spe­
cies), f r:r111otl111.1· (so111e SJJecies), Ce1·cocr11p1t!i, cy1Jress, 
cl<Jg1,1<Jocl, Do11gl,1s 111·, Exocl1u1drt, 111· (A/J1e1), G111·1·yn, 
Grtitlt/11:11a, l1e111lock (Tsttgr1), l101ieys11ckle, la1·cl1, liq-
111cla111lJe1·, 111,1cl1·one, 111,1gnol1,1, 111 r1!10111r1, 111,1 JJle (s0111e 
SJJecies), 111)'11cr1, Os111r110111n, Pl1ot111111, }J111e (so111e spe­
cies), JJ1 lllltts, JJy1·acantl1;1, Rl1r1r111111", 1·<1se, SJJr11ce, syca-
11101·e, Sty1£1x, Vtb11r111tr11 (~0111e species), t11liJJ t1·ee. 

1'1e,1t111<.:11t: St1·;1tily b)' !1olcl111g tl1e 111oi~t seeds ,tt 32 tc> 50° F lo1· 
c>11e to ,ts 1011g ,t, tl11·ee to lou1· 1no11tl1s 01· 11101·e. Nl<1y 
IJe f,111 JJl,tntecl 01· the JJre-soakecl seecls 1nay be mixecl in 
,t 111oist111·e ret,1111i11g 111ate1·ial and sto1·ed 011t of doo1·s 
111 stratilicatio11 JJits 01· }Jlaced in 111et,1l (01· pl;1stic) con­
t.1111e1·s ;111cl stc>1·ccl 1n c<>111111erc1,1l sto1·,1ge units. 

]~. Tl1ose 1·eq1111·111g ;1 ,va1·111 JJe1·iod fo1 1·oc>t 01· e111bryo c!e,,elo1J111e11t 
JJ1·101· to tl1e cl11lli11g pe1·iocl. 

SJJec1es: S0111e lil1es, JJeo11y, ,L 1111111IJe1· ol Vib111·1111111 ~JJecies, wild 
gi11ge1· (,4,rt11t111 cct11ndense). Holly, t1·111ge t1·ee (Cl1to11a11· 
thus), ,Vr111dznr1 ancl ginkgo possibly shoulcl be listed here. 

1'1·e,1 t111e11 t: S t1·<1 t1 I)' ,1 t ,l ,v,11·111 te111JJe1·,1tt11·e fo1· several 111011tl1s lol-
101,vecl IJy colcl st1·,1t1l1c,1t1011 101· ~eve1·,1! 111011tl1s 

C. 1'11c>sc 1·cc11111·i11g t,vo co11~ec11tivc cl11lli11g· J)eriocls ~e1J,11·,1tecl IJy .1 
,,, ,11·111 JJe1·i ocl. , 

SJJec1es: A few 11atives of te1111Je1·ate zo11e - T11ll111111, blue col1osh, 
lily-ot-the-v:1lley, ~olo111on's seal, bloodroot, and false solo-
111011's seal. 
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Treat111cnt: Cold ~t1·atif1c,1tion to1· seve1·,1! 111011tl1,, lollo,vecl by ,v,11·111 
st1·dtific,1t ion of seve1·,1I 111011tl1s, followed bv a seco11d , 
colcl ,t1·,1tificatio11. , 

Seeds wl11c/1 cor1i•l1111e r111 1111pe1·111er1ble seed cc1r1t 1u1t/1 rt do1111r111t e1nl11y<J 

S1)ecies: A1·ctostc1pl1))/<Js, Cer111otl1111 (so111e SJJecies) . c·otrJ11ec1ste1, l)og·­
v.•oocl (so111e ,pec1e,), elcfc1· (Sr1111!111c11,), l1a,vtl101·11 (C111tr1e­
g·us), Hale,1,1, !1cJII)' (!lex), l1cl11eys11c.klc (scJ111e ,1Jccie,), 
j111111Je1·, !111clen (T1!1r1) 111cl1111t,1i11 ,1,!1 (Soi /J11.1), J~/111.1 
(scl111c SJJec.ic,) , S)J111pl1r111c c11 pi1s. 

T1·e,1t111e11t: (I) T1·e,1t IJy ,olte11i11g tl1e ,eccl co,1t lollc>,vccl IJy ,1 
colcl st1-,1til1c,1t io11 JJer1<Jc!. 

(2) Give ,t ,1•:11·111 ,t1·.1tilic,1ticl11 JJe1·1clcl ol ,evc1·,1l 111cl11tl1s 
follo,,,ed IJ)' a colcl str,1t1licat1011 periclcl. 

(3) H,1rve,t tl1e seecl, ,vhen i111111,1t111·e a11cl c!cJ 11ot :11-
l<lW the111 to d1 y befo1·e stratil1c,1t1011 

Seed, 1ul11cl1 co11tr11n 111/11/Jitoi.1 tl1c1t p1eve11t ge1·111znr1t1<J11 

Exa1nJJ!es: A 1111n1be1· of inl11IJ1to1·, J1;ive bee11 icle11til1ecl 111 t1·111t, ,111cl 
po,,ibly 111,1y ,1llcct ge1·111111atio11 v.•he11eve1· :1 l1·111t JJ,1rt 
sucl1 as a !11111, etc.. 1, ,till 1·etai11ed 011 the seecl. P1·e,e11ce 
ol 1nl11b1to1· affects ge1·111i11,1t1011 i11 lJeet, JJISt,1cl1e, g11,1,•11le, 
:t 1111111be1· ot cle,ert pl,111t~. , 

"I'1·edt111e11 t: P1·0]011gecl so:J k i11g 111 11•:1 te1· to 111,1,l1 <>ti t tl1e 111]1 i IJ1 t<JJ'. 

S'eecls w/1ic/1 c11r: clr11111r111t zul1e1z f1e,!1ly l1r11z1e,ted b11t l1eco111e ge1111111r1!1/e 
11po11 d, y , t1J1 r1ge 

Exa1111)les: J\,Jost g1·,t111~, g1·;1-,ses, veget,1blc,. 111a11)' li<J1\1e1· ,ec(!s 

'1,1·eat111c11ts. Tl1is ty1Je ot clo1·111,111cy is cl1fl1c1tlt t<l class1ly s111ce 1t 1, 
inte1·1·cl,1ted to ,JJec1lic enviro111ne11t,1l reyt1i1·e111e11t-,. It 
i, JJ1·111ciJJa!ly ,t p1·0IJ!e111 ol seecl teste1·s 1·.1tl1e1· tl1,111 
1)1·01)ag:1to1·s exceJJt i 11 s1)ec1 I ic ca,es. P1·i 11c1 ))al 111e,tns 
ell t1·e:1t111ent 111cl11clc exJJt),111·e t<> light, ,1lte1·11ati11g 
tc1111)e1·,1t11res, cl1ill111g a11d JJOta:,si11111 n1tr,11e. 1\ 1111111-
IJe1· ot s11ch seecls ge1·111i11ate ,tt 70-75° 01· Je5s ,111cl bc­
co111e clcJ1·111ant ,tt h1gl1e1· te111per,1t111·es. 

STR1-\'l'lFIC!\.TION OF SEEDS 

TJ1e g1·0111J ol 5eecl.5 to l)e c!1sc11s,ecl in 111ost clet:11! <l1·e tl1ose ,vl11cl1 
11<lve ;1 clo1·ma11t e111bryo ,tncl wJ1icl1 re,1)011cl to ,tr,ttilic,1tio11. St111t1f1-
Cftlzo11 1·ele1·s to tl1e JJ1·oced111·e c)i 1111xing seecls ,vitl1 :t 111oistt11·e 1·et:1i11-
ir1g r11ecl111111, ,t11cl l1c)ldi11g tl1e111 cold ;111cl 111oi,t 101· ,1 J)1·esc1·il)ed le11gti1 
<>f t1111e. Du1·i11g st1·atific,1tio11 cert:1111 i11ter11,1! cl1anges take J)iace ,vl1icl1 
:1110,11 ge1·111ination to JJ1·oceecl v.•ithottt l11ncl1·,t11ce. Tl1ese cl1a11ge, h,1,•e 
bee11 1·cl'er1·ecl to :t, '';1ltc1·-1·11Je11i11g·· ,111cl, lci1· ,va11t <>I ,t i)ctte1· te1·111, 1t 
\Vtll be 11,ccl l1e1·e. 

This }J1·e-ge1·111i11,ttio11 t1·e:tt111e11t is tl1e c.0111111011e~t ge1·111111atio11 1·e­
q1111·e111e11t £01· species ol trees ancl 'sh1·11l;>s f'o1111cl 111 t11e te1111)e1·,1tc 
zone. 01 444 s1Jecies ol }Jlants listed in the Woody Plant Seed "J\,fa1111a] 
4 3 per cent have this 1·equire1nent and an addi tion,11 17 ))Cr cent !1dve 
dorn1ant e1nbryos co1nbined with a !1a1·d seecl coat, 60 pe1· cent ol tl1e 
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t(>lcl l ·s1)ecies clesc1·ibecl (17). See<ls (> [ 1)1·,.1c tic.ally ,ll1l d eciduo Lts irttit 
t1ftec srJec ies 1·eq t1ire st t·,lti fic;-:it ion. 

T l1e g·e11 eral l)l"( )C ·cl t11-e fc)r l1a.r1cll i 11g· .)ltcl1 seecl i · 1fte rtso11abl y wel1 -
k1·1<> ,1,;11 c1 .r1cl JJi-ob a bl h tts 1Jee11 1·ecog·11i1.t·, I f'or cen t t11-1e . O n tl1e o t!1e1ft 
l1a11cl the b;:1 ·ic 1-e ;1s<>r1 ,.\,'l1y st1cl1 ·eects 'll"e clor111(111t i.- la1~g·eI · 1.1nknow11 
ctltl1 c>11g·l1. ·so111e o[ L11e l) i<> log·icz.l c l1~111 gc · t l1a l take 1Jl :: tce l1ave bee11 c.le­
scri l)C(l (~)) . 

./-\l' tc1·-l·i1)e l1i11g· is ,t g·r~tdt1,tl pr()g·1·c~~ ive cl1 <'.t11ge t111(l(~1· l)1·01)er el1v i-
1·c>1t111 e 11t2tl ('<) 1,1(liti c)•t1 ~ <) I' st}·a ti fic~-tt !on. T l1.e see(l l>CC() 111cs less an d less 
(I c> 1"·111 ,t 11 L :ct 11 c.l 111 c) 1·e ~ 1 ·11 cl .111c) 1·e re ;,_1(l L< > g:e r·111i 11 cl le. Ge1· 11·1 i 11a·t i o.n 111 a 
tl1e 11 l>cg·i11 e\·er1 ~1L tl1 e le>\"-' t e1111)e1·~1t Lt1·e <) f L1-,tt rl'i at i<)l1. v \7h <Lt 111-1y 

11<>L l)e r·ec<>g·11izecl ~.ts e<.1Llc·tll)' i111por·tctr1 t i · t l1ctt tl1e afte1·-r·i1)eni11g· reac­
t i 0 11 is 1·ev ei·s ilJ le. Ii. e r1 , , i1~0 11111e11 t~1l Cf)D cli tio n s cl t 1 J. in g· strati fie a t i c>11 
sh oL1 l<l .c~l1 ,t11g·e t () tl1 ,1 t , t\1l1i cl1 ,tVill l)e clisct1ssed 1,-t·ter, t l1 e cleg·1~ee of clo1·-
111 ct11<·y i11 tl1e see(l 111 ~1y i1·~cret.1se rtltl1 c 1· tll<tn dec1·easc. 

EI 111 i y· () )} } I I (' 1? l (l 1 J )? JI 1 l (-? 1 l ( ' (1.S' ()} 7. ,st '}"( 1 l if i (' (I t i () 'J l 

T l1 c i ot111 e r1viron11.1e11t,tl f,1.cto1· · ,,vl1ic·l1 ,tre 11.ec.·es.·,11·\1 1·or tl1e after·-
' 1·i1Je11i r1g· 1·c(1ctic)n t<> l)e co111rJle tec.l ;11·c 111oi . Lt11·e, lov t e 111pe1·a t t1re ,te1-,t-

ti 011, ;111cl c:l ce1·ta i 11 ,-t 11 l<)t t11 L of ti1n e. '"I"l1e f ot11- f·ac tor will 1Je cor1.- i cler­
etl in so111e cle.tail. 

l 1fl rt-tr• ·1·. f\.f ter-J·11 )cr1i11g cloes rl<> L ttllzc IJ lace in ,t tlry seed b t1 t ()11l y 

('.1ftc~1- cl (·e 1· t. <l in ~t111o t111 t <>1' Wetter l1,1s lJec11 a·b or.beef. T ht1 · p re-soakino· 
' 0 

:ec(ls i11 })l"ClJ 'J1~a ti o 11 Le 1· st1·,ttiJ .. icatio11 is cle irable, if 11ot e , e11tial to 
i11 ·111~c t l1;.1 t st1ffic ie11 t 111(>i · tt1r e i · i11 t l'1 , ·eecl ,-tt tl1e beg·i1111 i11g· of tl1e 

i~;<;~:, -;:.~,., tf;;:f:?.: 
>.,::~.-~::.~◄ 
::::f;. ;-: 
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Figure 1.-Effect o,f enviromnental factorr during stratification o,n germination of 
rtjJj>•le -~·eecis, A. 11.ris t r a.lified seed) 11. ll ry_, 37° F C. 1111o ist. 37° F_, D. 11toi.~t 37° 
l:•1 se(tlecl C(J 11t r.1i1te·r . . ",'trc1tij'i catio1-i t i111e r1,jJp·roxi-11iale l)1 3 t1io·11tf1 ·• 
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st1·,tt1l1cation 1)er1ocl. Second!)', the ~ectls ~houlcl 11ot be ,tll<),ved t<> 1Je­
co111e clry dt1ring strat1l1c,1tio11 ll clrying cloes occL11·, <1lte1·-1·1pe11111g 
cea,es and, it is ge11erally believecl, ,viii be rcver,ed (12) 011 tl1e t>tl1e1 
ha11d, s0111e stt1clies l1<1ve indic,ttecl tl1at revc1·sal of ,1lte1--1-i1)e11i11g 111,1y 
11ot 11ecess,t1·1ly occu1· \11 itl1 drying (4, I'.~, 14, 16). Tl1is J)Oint shot1lcl 
be clar1tied. If strat1lied seecls cot1lcl 1Je cl1·iecl (tt11cle1· J)r<JJ)e1· C(>11cl1-
tions) p1·io1- to ,JJ1·outi11g, 1t ,vottltl greatly lac1lit,1te J)l,t11t111g. 

011ce tl1e str,1t1tiecl 5eecl bcg111, to sp1·0L1t, 1·,1picl ,1l)s01·pt1<)11 (>l 111(>1,­
tL11·e t<1kes J)l<1ce ,111cl cl1·yi11g <>tit ,It thi~ ))Oi11t is clcciclcdly i11JL11·1011, to 
tl1e ,eedling. 

Ae1atzo11. ;\lte1·-1·i1)e11i11g 1·et111i1·es ;1i1·, )J1·esL1111,1l)!y <)X)'gc11. Tl1,1t 
poor aeratio11 ca11 1·et;11·cl 01· ,tOJJ tl1c ))1-oce,, ca11 1Jc c,1,1ly t!e111011,t1·,1tctl 
(see Fig. 1) . j\,f ,111y )'ea1·s ,1go ,,,orke1·s ,1 t tl1e Boyce Tl10111 J),t)ll I 11sti t11 tc~ 

,ho,ved that 11onclor111a11 t seecl ,Lt b 1ectecl to ,1 c,t1-IJ011 clioxitlc ,1 t1110,JJl1c1 e 
beco1ne clor1na11t ancl 1·es1Jo11cl to st1·atil1catio11 (6, 15). Tl1e JJrinctJJ,11 
JJ0111t as 1·eg,11·ds st1·atiticatio11 JJ1·,1c1 ices is to be sL11·e tl1,1t tl1e1·e 1s goocl 
,1e1·atio11 in tl1e strat1ficat1on co11t,1111e1·s. 

Te111pe1r1l1l1·e ·re1111)e1·atL11·e 1·e,1Jo11se is tl1c 111c>,t i1111J<)1·t,111t tlil-
le1·e11ce bet\11een ,1lte1·-1·i1)e11111g· a11cl ger1111n;1t1011. ;\ co1111J,11·1,011 (JI tl1c 
te111pe1·atL11·e 1·elatio11sl1i1J of tl1e 1,,·o JJ1·ocesses 1, ,!10,11 11 i11 J<'ig. 2 
, Alter-riJ)e111ng· takes JJlace ,it cool te1111)e1·,1t111·es t1·0111 ,1IJot1t J1-eczi11g 

01- sl1gl1tly belo,~' to a1·ot1ncl 55 to 60 tleg1·ees F ,incl cea,es, ,111cl, ,tt le,1,1 
111 so111e cases, 1, reversecl ,tt l1igl1e1· te1111)e1,1tt11·es Tl1e te1111Je1·,1t111·c 
1·equi1·e111e11t 101· ;1lte1·-1·i1)e11i11g l1,-1~ 11,11·1·0,v l1111its 101· s0111e ki11tls ol ,eetl 
Fo1· i11stance, Ba1·to11 (2) 1·e1)ort, tl1at l~osr1 1itl11g111rJJll seetls st1·,1t1l1ctl 
101· six 111011tl1s at a se1·1es ol cl1lle1·e11t te1111Je1·att11·e5 ge1·111111atetl 011ly ,1l­
te1· being st1·,1tiled at ,11 ° F 011 the t)t!1e1· l1,111cl, seecl ol 111ost ,1)ecies 
1·es1)011cl to ,l 1·a11ge (JI lo,v te1111)e1·,11t11·es ;1Jtl1ot1gl1 ,0111e te1111)el,ltLll'C, ,IIC 
111ore f,1vo1·,tble tl1,1n otl1e1·s. 

Tl1e 1·a11ge ol l,1vo1·,1l)le st1·,1t1f1c,1t1011 tc1111)e1·,1tL11·e, l1,1s l)ee11 c,t,1l)­
l1sl1ecl to1· 111a11)' seecl, (3). Tl1e eifecti,,e11ess ol cl1fle1·e11t te1111)c1·,1tt11·e, 
l01· alte1·-r11)e11111g sl10,11 11 111 FigL11·e 2 i, l)a,ccl LI!)011 clct,1ilecl ex1Je1·1111e11t,1I 
,,,01·k ca1·r1ecl C>Ltt 1·ece11tly 111 EL11·01)e 011 ,t))p!e seecl (1, 8, 14). 1\l­
tl10L1gl1 co111pa1·,1ble clat,1 of tl1is cleta1l is 11ot av,11!;1ble 011 <)tl1er SJ)ec1e,, 
the 1·elationshi)) ,l10,11n lits closely ,v1tl1 1)1·ese11t co11ceJJts ot tl1e J)l1e110-
111enon a11cl sl1ot1lcl be ex1)ectecl to l1olcl ,l))))l·oxi111,1tely lo1· 111,111y, 1I 11ot 
111ost seeds, reqL1i1·i11g ,t1·atilicat1011. 

Opti111L1111 te1111Je1·att11·es fo1· alte1·-1·i1Je11111g 111 tl1e c,1se c,l ,tJ)J)lc ,11·e 
sl10,1·11 to i)e i11 the 1·:111gc of 37° F to ,11 ° F 1\t te1111)e1·,1tt11·e, lc),1-c1· 
tl1a11 O)Jti111L1111, etlecti,,e11css l)eco111e, le~s l)ttt is st1ll tJLtite g(Jl>cl ,tt 32° 
F. It ce,1,es so111e,,,he1·e a1·0L111cl 5 to 7° F belo,,· l1·eez111g. 1\s te1111)e1·,1-
tL11·e, go l11gl1e1· tl1<111 tl1e 01)t1111L1111 tl1ei1 ellecti,1e11e,s bect>111e, le,, ,111cl 
le,s t111 t1 I a poi11t 1s 1·e,1cl1ecl ,,,J1e1·c tl1e ,ti te1·-1·11)e11 i11g 1)1·oce,:, ce,1,e, 1\., 
te1111)e1·;1tt11·e, go still l11gl1c1· tl1,111 tl1i, 1Jo111t, ,1lte1·-r11Je11i11g ,1ctt1,1ll)' 1·c­
ve1·se, 1tselt a11tl tl1e ,eed beco111e, 11101·e ,111cl 11101·e tlo1·111a11 t. I 11 tl1c cx­
JJe1·1111ent citecl tl1e ''co1111)e11s<1tio11 te1111)e1·att11·e'' (,,,J1e1·c ,1lte1·-1·i1)e11i11<> 
neithe1· J)1·oceeclecl no1· ,1·as re,,e1·secl) ,va5 17° C., sl1ghtl)' ove1· 60° I-'. 

0 

F1gu1·e 2 also s110,vs the effect ol te1111)e1·atL11·e <>11 ge1·111i11,1t1011 i11 
the case of no11do1·111a11t seecls ot apple and 1·acl1sl1. Both sl10,v b,1s1c,1ll)' 
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Figure 2.-Effectiveness of temperature of after-ripening (below) compared to its ef­
fectiveness on gen11ination (above). Apple Data from Abbott (l) and 
Schander (14). Radish data from Figure 6-2 in Hartmann an<I Ke~ter (11). 

si111ila1· 1·es1)011ses. The g1·,11)!1 ~110,,,s tl1,1t ,tt 01· 11e,11· f1·eezi11g te111pe1·,1-
tu1·es, ge1·111i11ation is eitl1e1· 11011-ex1ste11t 01· ,,e1·y slow. As tl1e te1npe1·,1-
tt11·e 111creases, the ger111inat1011 1·ate ,1l~o inc1·e,1~es. Opti111t1111 te1n1)er,1-
tu1·e~ ,11·e S<)1nev.,J1ere ar<)t111cl 70 t<> 80° F or l1igl1er clepend111g 111)<>11 the 
kincl ol seed. 

111 ;1ctt1,1] j)l',l(llce tClllj)CJ',llllfe cloe~ llOt ,11lect tile t,vo f)J'(ICe~se, -
;1fte1·-1·i1>e11111g ,111(! ger111i11;1t1011 - se1>,11·,1tely ,1~ ~110,v11 ,n Fig111·e 2 l>ttl 



111volves tl1e t\1'0 1)1·ocesses ,1111L1lta11eoL1;l)· F1gL11·c ~ ,l10\1's ex1)e1·i111e11t,1! 
ge1·111111,1tio11 c!J.t,L \1rl11cl1 J),11·;1llels co11cl1t10ns th,1t c,111 exist 111 11L11,e1·y 
practice. The ;eetl - ,1g,l111 ,t pJ)le - ,,,ere str,1 ti I 1ed ;1 t 37 ° F for 65 
days ;111c[ tl1e11 ge1·111i11ated ,tl tl1e te111JJe1·;1tL1res 1nclic,1ted i11 tl1e g1·,11Jl1 
(8) . 

Ce1·1n111at1c>11 occL11·1·ecl 111ost 1·a1Jicll)' ;1t 60° ]<' IJ11t 011ly .1 JJ<J1·t1011 <>l 
tl1e seecls ge1·111i11,1tecl. 111 otl1e1· ,vorcls, ,tt tl1e l1igl1e1· te1111Je1·,1t111·e wl1e1·e 
germi n,1 tion w ,1s 111ost f,L\'orecl, so1ne of the seecls I emai nee! clo1·n1a11 t 
St1cl1 seecls 1nJ.y 11ot only t;11l to ger1nin,1te lJtlt 111,1y clevelo]) seconcl,11·y 
cio1·1na11cy ancl rec11111·e ,t seco11cl stratification JJe1·1ocl. Tht1s, il relat1vc­
ly l1igh s01! te1n1Jeratu1·es occ11r afre1· J)l,tnting - £01· 111sta11ce, if pl,111t-
111g 1s delayed 01· il unse,1so11,1lJly ,,,a1·111 tempe1·at111·e, p1·ev;11l earlv 111 
the se;ison - poor stancls 1r1ay res11lt. 1"his sitt1,1t1on h,1s aJ::>p,1re11tl)' 
occur1·ecl so1ne ye,11·; in 0111· 11111~ery ,,r D,,,,,s St1cl1 t111spro11tccl seecls re-
111,1i11 i11 tl1e soil ,111 s111n111c1· ,111cl ,0111et i1nes have lJeen obse,·vecl to SJJro11t 
in la1·ge 11t1111be1·s tl1e folo,1ri11g yea1·. r\lso, i11 lJreedi11g 1J1·og1·,1111s [01· 

,tone t1·11its at D,1,,is, Cal1lor11ia, seecls ;ire stratif1ecl 111 co11t1·ollecl colcl 
sto1·age ,tt 36° F ;incl ger111111J.ted in tl1e gree11!1011se whe1·e relatively 
higl1 cl,t)'t1111e te1111Je1·at11res ca11 occt11·. It has ge11e1·ally lJce11 olJservccl 
tl1,1t 1111less a seecl is act11all)' 6!J1·011t111g at tl1e ti111e of pla11ting, it 1v1ll 
JJ1·obabl)' not ger111inate 1n tl1e greenho11se even tl1ough it 1s ,,,,,ble, l1,1s 
been str,ttified for tl1e prescribed lengtl1 of ti1ne ;111d othe1·s of the ](it 

are sp1·011t111g 
Cer1nin,1tio11 of ,t1·atif1ecl seecl of E,1ste1·11 He111lock (T,11gr1 cn11n­

dens1s) !1as also l)ee11 sl10,1r11 to be i11hib1tecl IJy ,,,a1·111 tc1n1)e1·at111·e 
(13). The OJJtin111111 te1111Jer,1tt11·e ,,,as 62° F 

Seecl, plantecl ,it 50° F took slightly longer to ge1·n1in,1te IJt1t l1igl1e1· 
J)ercentage of ger111in,1tion 1·es11ltecl altl1ot1gh nc>t enot1gl1 t(> JJ1·ocluce ,1 
co1n1Jlcte stancl. .1\t te1111)e1·,1tt11·es of 45° F the ger1n1nat1011 ,v,1s still 
1no1·e clelayed !)tit co111plete ge1·1111nat1011 of all of tl1e seeds took place. 
In otl1er words, the ten1pe1·at111·e was cool enougl1 for alter-r11)e11ing ,incl 
w,1r111 e11011gh ior germ1n,1tion to talce JJlace with no inhibition. This 
sitt1ation prohalJly occt1rs in tl1e OJ)e11 ,vhen seeds eithe1· a1·e plantecl in 
the fall 01· a1·e planted ea1·ly i11 tl1e sp1·1ng 11rhen te1npe1·att11·es a1·e cool. 
Good stands can 1·esult e,,en tl1ough tl1e seeds are not co1nJ)letely st1·ati• 
fiecl at tl1e ti111e of pla11ting. 

At temperatt1res a1)J)ro,1cl1ing f1·cezi11g after-ripening co11tint1es IJt1t 
tl1e ger111ination is mucl1 clela)'ed Tl1t1s as st1·at1fiecl seecl nears tl1e 
stag·e ,vl1ere SJJI'Ot1ti11g 11,ill l)egin ,incl if planting 1s to be clela)'ecl, tl1e 
seeds can be sh1ftecl to colde1· te1111)e1·att1re~ ancl held for son1e ti111e to 
del,1Y SJJ1·ot1t111g. ,,vork i11 Ce1·ma11y (7) indicated that tl1e seeds c,111 
be held effectively ;1t te1111Je1·;1ture, ,ts Io,v as 28° F. They also 1·epo1·t 
th,1t it aJ)ple seecl, are a11· clr1ecl at tl11s lo,,, te1nJ)e1·;1t11re tl1ey ca11 IJe l1elcl 
101 ,1 long pe1·iocl of ti111e ,,,1tl1011t Ios:11g tl1ei1· 1·eacliness to ge1·111i11ate 

Ti,ne Ti111e 1s clo~ely 1·elatecl to tc1111)e1·,1tt1rc. The ,1ltc1·-1·i1Je11i11g 
re,1ction 1·eqt11res ;1 ce1·tain ,1111ot1nt ol t1111e to co1111)lete (,1s ;1lreacly 1n­
clicatecl) bt1t the 1·eq11ire111e11t ,,a1·ies ,,,itl1 te1111Jer;1tt1re. Tl1e shorte,t 
ti111e 1, 1·eq1111·ecl ,tt <>JJt111111111 1e111peratt11·es. As tl1e te1npe1·,1tt11·e clev1;1tcs 
[1·0111 OJJti11111111 tl1e ,t1·at1tic,1t1011 1·cc11111·e111c11t lJCC(>111e~ lo11gc1· ;111cl lo11g­
e1· 



A11 i1n1)01·t,1nl ,1s1)ect of tl1e st1·atil1c,1tion 1)1·oble111 is tl1at indivi(IL1al 
,cecl~ w1thi11 ,t given l<)l I1,1ve cl1lferent ti111e reqL1irements. Figure 4 il­
lL1~tr,1tes tl1is lact ,v1tl1 cher1·y seed in tl1at the r)ercentage capal)le ol 
ge1·1111nat1ng 111cre,1ses with t1111e. Si111il:11· res11lts are sho,vn with Abies 
111 Fig11re 5 1A1!11cl1 sl1ows ge1·111111atio11 ,tl war111 te111per,1t111·es follow111g 
clillcrent r)eriocl~ ol str;1tif1c,1ti(i11 ti111e. l_n tl1is ~])ecies, ,ts in 111any co-
111le1·~ (3) s0111e ge1·111111at1011 c,111 occ111· even w1tl1out stratificatio11 i)ttt 
tl1e 1·esults ,11·e erratic ancl ge1·111inat1on is very slow. I11c1·easing tl1e 
le11gth of stratification tl1us can increase not only tl1e J)e1·cent,1ge oi 
ge1·111111ation !Jt1t also tl1e r,1te of ger1n1n;1tion. It can reduce the elfects­
<>l tl1e l11gl1 te1111)er,1t11re i11hib1tion shown in Fig11re 3. 

The v;11·1,tbil1ty ol t1111e 1·equi1·e111ent i11 individual lots creates ,111 
11111)ortdnt J)r,1ct1cal J)1·oble111. Thus, ii the ti1ne to re111ove seeds t1·0111 
~t1·;1t1fication is establ1~hecl by the t1111e that tl1e iirst s1)1·011t1ng ocrttrs, 
tl1e11 111any ol tl1e seecls ½ 1 111 st1ll be do1·111ant. 011 the other h,tncl, if 
one ,vaits Ltt1t1! all seecls of tl1e lot ha,1e SJ)1·011tecl to inclic,1te tl1;1t tl1e 
~t1·;1til1catio11 J)eriocl 1n ,ti! seell, 1s co1111Jlete, the11 111;1ny will IJe ove1· 
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Figt11~e 4.-The effect <>f st1~atification tin1e on germination in Mahaleb cher1-y seecis. 
A. strati fietl 127 days. B. st1·atilie t1 89 d.a-ys, C . strati[ied i9 days, D. u11strat­
i(i e(I. T e111r.>e1~att11-e ol st1·atifi carion "",.a. 32 " F . Rep1-ir1tecl fro 1t1 HL1rt11il ,a11r1 

~111cl J(ester ( 11 ) . 

s1J1-o t1 te'CJ ;_t11 cl i11jt11· cltt1·i11 g· 1JJ~11 ,1t i11g· is likely Lo <>Cct11-. 
Dii'i·erc11ces i11 ti111c 1-c qt1i1-e 111 c 11t rll <) exist l)etv,ree11 clifl1-c 11 t s1Jec·ics 

ZtS _in clic~llecf l) , Lll Li111e }"C(JLli 1·e 11111t fo 1- t ll e fc) llO\'\rir1g C()ll'llll() l) Jr11il. L1-ec.' 
• :pec1es. 

Ji.\.111e 1· ica11 1)1 Lt111 5-(j 111c)11 Ll1s Pear· 
'"'..\J,11c)r1cl ~~ - - ~ \1,•eek s Peacl1 
J\ pric·c> t :1-·l ,,·eek: \'I · 1•obalan 1) 'lt1111 

f\J) ]Jlc 2-21/2 1no11 Ll1.- \I zlhaleb cl1err1' 

lll()l l tl1 S 

111(>11 Ll1s 
l l) ()Jl Lll . 

111011 t ll~ 
Differen e, ca11 ~lso ex isL a111ong , ·;t1~ieties <>f a specie · a11cJ ~11n<)ng· d il­
fe1·en t eed otirce . 
1Vletl1od,\' of S't'J ·atificntio11 

Fall 1) l ;111 Ei1l g· <)f se (1. 1~eqt1i r i11g t1·atific~a tior1 i ~l ,.viclel u .-ecl ,111cl 
a11 acleqt1~tle 111.ctJ1c){] or l1,1r1(lli11g· seecls. I t relies on the s1tl)ject·ic)r1 ol 
tl1e seecls t<) 11;ttL11~;1l , ,,rinte1- c·l1illi11g. Cert,1in }Jro.blen1s ,t1-e j1·1vc>l\1ell, 1'<)1· 
ex<1111ple, tl1 e r<> 11 t1·c)l <>f "''eecl ·, rc)c le11t ·, 111oistt1r·e, etc·. 111 vie,".r <.) f the 
previol1s <lisct15;s1c) 11 iL is 1ilzel)' Lllclt the er1,,ironr11ental c·o11cliti <)1·1s or t e 111 -

percltt1 r e ,t 11 cl 111 <) i s lt11~c, l), >t11 cl Lt 1~ i 11 g· the v\' l 11 te1~ an cl cl lt r i11g· t 1\e· s fl ·r i r1 g·. 
C(>t1l cl 11,tve ;1 g·1·e~1t lJc~1ri 11g· 0 1-1 its s tlcc·ess . 

O ttt cl<><> I' st-r·:-1tific;.tLi<>11 })its 11.,t \re l)eer1 v,riclely lt .. ed i 11 11 t t1·s .e 1·y 1>1·,1c·­
tice. ,...rl1is J)r<>CC(lt1 rc.: ir1,1<> l e s tl1c st·1·(1Lil·1(-;ttj o r1 <>f tl1e 111c>ist seecls i11 

() tl t(l()()r p it s l)et,,,r Cf l l <t )'C l'S () (' sa 11d () ].' ()th e::1~ lllecli,l. Tl1c S~lll)C ( ~l ~\ 1 il'( )l1 -

llle l1 l cl1 1J1·c) l) lc 111 s ,,is j 1:1 f;:t ll JJlct 11Li11g· v\iOL1lcl likely occt t1·. l11<1< lec 1t1 ;1te 
s;.111itcLtic)11 of tl1c s els C<> Ltlcl ,l 1:o b e ·t })J' <>bl e111.. 

Cc> r1t1·<)ll ·cl tc 1111)c1·,tt t11·c.· s tc)1·;t,~·c 1s }J l-<)l ) ;:tlJ ]1, 1)1~cfe1·,tl )lc 
J)l'<)c·cc lL1 1· s ii' ;1\.1 ~1il ;1l>l c . .-\ L t}1 c l) e1J~t 1·t11 1c1l t c)f Pc>11~<, l<>g)' , 

t <> tl1c <) tl1c1· 
l )~t ,, is, ( ~;1 Ii-



fo1·11i,1, 1J1·e-s<),1kecl seecls a1·e 1i11xecl ,,,1tl1 ;1 l1alf ,,111d-h,1ll ])eat 1111:,,.t111·c 
(cl,11111)e11ecl <)11ly to tl1c extent tl1;1t ,v,1tc1· can JLt,t l)arely l)c ,c111ee,ecl 

011t) ,111cl ])l,1cecl i11 l,,,c gallo11 egg can;, cove1·ecl witl1 he,1vy j),tjJe1· tl1at 
!1,1s l)ee11 jJertoratecl. These co11ta1ne1·s ,11-e placecl ,it 36° ~- 11ntil tile)· 
l1egi11 tci Sj)1·<111t. II JJl,111tir1g i, clelayecl, tl1e c<111t,1i11e1·s ,11c ,!1iltecl L<J 
:12° F 11ntil j)l,111t111g. _ 

1>c1lyetl1ylc11e JJl,1,tic l);1gs l1,1ye JJ1·0,,c11 JJ,11·t1c11l,11·ly ,,1t1,l,1ct<J1·v ,,, 
st1·,1t1l1cat1on co11ta111e1·;, Tl1e JJlast1c !1olcls 11101st11re bttl ,1110,vs ,1e1·;1-
t1011 lt 1s t1·,111s1Ja1·e11t ,o th:-it tl1e beg11111111g ol ,1)1·011t111g c,111 be 11otecl 

A,ept1c ,t1·_;1til1c,1t1011 of scccl, 1n ste11le ,\·ate1· ,ind gl,1s, llasks 1s the 
111etl1ocl 11secl ,1l111ost excl11s1vely ,It Davis, C,1!110111i,1, lc11· ,eecls to g1·cJ\\' 
,eecll111gs 111 b1·cecl111g ,1,01·k 011 sto11e f1-11its. Tl1e 111etl1ocl, ,1,orkecl <>LIL 
!)y G1l11101·e (1()) 1s j),11·t1cul;11·ly 11sel11I 101· s111,111 lc>t, <)I v,1l11able ,eecl 
l'l1e 111eth<>cl co11lcl j)O,,ilJly be exte11clecl to otl1e1· '>]Jec1es. -1-11e p1·c1cecl111·e 
cc111,1,t, of ,tc1·1!1zi11g tl1e_ cl1·)' ,cecl 1n ,1 5() jJe1· ce11t ,1lcol1c>I ,ol11t1<>11 ol 
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111c1·tl1iol,1te 1.2()0() lo,· five 111111t1tes f<)ilo,ved l)y ,11 live 111i11t1te ,v,1,l1i11g 
w1tl1 sterile ,v,1te1·. Tl1c ,cc(!, ,trc ,t1·,1til1e(i 111 ,te1·ili1ecl gla,, ll,1~ks 
cc>verecl w1tl1 111vertccl c<>tto11 l111ecl l)c,1kcrs. 

,,vo1·ke1·s in Ge1·111,1ny l1a,•e clescril)ecl ,1 111etl1<)c! of h,111clling ,IJ)J)lc 
,ec(l, whicl1 clc,cr,·cs rccogniti<>Il (7). Its ,t1cce,s cleJ)e11cl, ttJ)On J)rOJ)e1· 
111,1111J)tt!dtio11 <>I tl1e l,1ctor~ ol 111<)1,ture, tc111pe1·;1tt1re ancl ti111e previ<)tts­
ly (!1,ct1ssecl Tht>1·e ;11·e two stage, i11volved i11 tl1e J)J·oceclure. ·1·11c 
11 rst st,1ge 1s tl1e 1101·111,1I str,1 t1 lic,1 t1on t1·ea t111en t ,1 t 36 ° F, the seconcl 
,t,1ge 111vol'vcs the J)er1ocl bet,vee11 the e11cl ot st1·,1tilication ,111cl the ti111e 
ol JJla11ting. Dt1ri11g tl1e seco11cl stage tl1e seeds ,11·e se1Jarated lro,11 tl1e 
,tr,1t1f 1catio11 111eclit1111 ,111cl air clriecl at 28 to 31 ° F. Once tl1e seecls a1·e 
cl1·y tl1ey can l)e sto1·c0 cl fc>1· ,1 c<>11,1cle1·,1l)le J)e1·1ocl <)f t1111e ,vitl1011t tl1e11 
,J)t.<)11ti11g ,111cl ,vitho11t ,1lteri11g tl1e 1ntc1·11,1I st,1te ot do1·111,1ncy of the 
seecl. The cl1y seecls c,111 tl1e11 \)e 111acl1111e plantecl. P1·0111pt 11n1l<)r111 
ge1·111i11,1tio11 1, 1·e1J<>1·tc<l to 1·es11lt. 
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CHAJRi\,f1\N HF,Rl~ F0,,\7LE1Z 111 tl1e st1·atil1c;1ti<>11 ol cl1e1·1·, 
,eell,, [\,fal1,1lel) ;11,cl [\,f;1z1,11·cl, i, it clc511·,1lJlc to ,to1·e tl1c ,eccl5 111c>1,t 
,1t'ter h,1rvc,t? 

l)R. KESTER: A1)!);11·e11tly, cl1e1·1·y seed, !1,1ve s0111e 1Jroble111, 111 
ge11111n,1t1011, 111<)1·e so tl1;111 ,0111e ol tl1c c1tl1e1· l111it SJJecic,. lt goe, l1,1ck 
tc> tl1e Jong st1·;1t1l1cat1011 t1111e th;1t 1s 1·eqt1i1·ecl. Tl1e1·e is little qt1cst1011 
tl1;1t 1f yott cl1·y seecls 011t, yott clo 11ot 1·eclt1ce v1ab1!1ty, '\'ttl1 cl1e11·y 01· 
a11y c1ther of tl1e t1·111t t1·ef' seeds tl1;1t are 11<11111ally st1·,1tiJ1ed. No¼' 
there is ,1Jsc1 ex1Je1·ie11ce ol ,0111e IJe<>IJle that 11 yci11 keep tl1e1n ,noist, yo11 
c,1n 111c1·ea.se JJe1·ce11t ger111111;1t1011. 1 tl1i11k tl11s goes b,1ck to tl1e 911es­
tio11 o.i str,1t1f1catio11 t1111c. Ho,,,e,•c1·, l1olcl111g seeds 11101,t c1·eate5 tl1e 
J)1·oble111 ol st<11·;1ge. 11 Y<>tt co11lcl c\1·y the111 ,111cl st1·;1tily t\1e1n at tl1c 
J)rOJ)e1· ti111e, 1t '''<>ulcl IJc 11111cl1 s11111)le1 h,111lll111g lot· tlie 11111·,e1·y111;111. 
Cl1cr1·y seecl, 1·eq111re tl11·ec 01· 10111· 111011tl1s, ,it le,1,t, l<i1· ,t1·,1t1lic,1t1<>ll, 
J)Ossil)!y 111ore ,111cl I thi11k 1t is ,1 111,1tte1· ol g1,•1ng ;1 1·ec11111·cll le11gtl1 c>r 
LI Ille. 

CHAII{ivf1\N FOvVLl·'.R: I, it ])O,,il1lc (() l<)\\'Cl' tile tCJllj)e1,1t111·e 
to ,Jci,v clo,v11 gc1·111i11;1tio11? 

l)R. KESTEl{: Ye,, 011ce tl1cy st,11·t to ,1J1·011t, )'Ott c,111 ,l11lt tl1c 
,eecls to lo,,•er te1111)e1·at11re a11cl slo,,, (!0,,,11 ge1·111111,1t1011. ,,\Te l1a,,e (!,·111e 
tl1 is i 11 ou1· ()\Vil ex J)e1·1e11cc. 

Chairn1an Sto11te111ye1· int1·od11c.ecl l\1f1· Dennison l\1forey, Directo1· ol 
l{c,e,11·ch, _J,1ck,c111 ;111cl J)t·1·ki11s Co,1111,111)' ol C,1lil<11·11i,1, I>fc,1,,1nton, C,1l1-
lo1·111,1, ,,,l10 cl1,c11ssell ,eell st1·atilic,1t1<111 ]J1·ocec\111·es ,1•1tl1 5j)ec1,1l 1·eg,11·ll 
t<) l"<)SeS. 

SEED STRATIFICATION TECHNIQUES, WITH EMPHASIS ON ROSES 
DENNISON l\'f ORE\' 

f11cl,so11 r111d 1~e1/:111., Cr1111p1111)' 11[ C11/1f111111r1 
Plea.,1111 trJ11, Cr1 /1f0 1 11111 

Seve1·a] of 111)' 11101·e 5ophistic,1tecl [1·ie11cls Ill tl1e t1·ade !1ave a~kecl 
111e ,vhat I felt this 11e¼' society ,,,as go111g tr> acco111plish. I tl1ink tl11s is 
a fair question I do11l)t that there is ;111)'011e ,vl10 doe, not have t1·ot1-
l1le J'incling tl1e L1111e to get tl1ings clo11e Fe,,, ol tts l1a,,e t1111e £01· frivo­
l<)tts affairs. 1 cannot bl,1111e a11yo11e lo,· ,,,a11t111g to be s111·e ,ve are going 
to ,1111011nt to s0111ethi11g befo1·e 111,,est1ng 111t1ch ti111e i11 tl1is emb1·yo11ic 
society. Unfortt111ately, I 1nt1st confess to tl1e111 tl1at I do11't k110,,, ,,,11at 
,,,e are going to acco1111)lisl1. I d<J k110,,, ,vl1at I think \\'e can clo a11d 
sl1<)tt le! acco111J)l isl1. F1·,111 kly, 1 !Je I ie,,e this g1·011 p can co11 tr1b11 te ,1 g1·c,1 t 
clc,11 to tl1e st;1li1!1ty ;111cl 111·c1l1t,11Jility of the 11111sc1·y IJ11,i11c,, 

Tl1e1·e ,11·c twc> JJri111,11·y 1·e;1so11, lc>t· 111)' ,,1c,,,. Tl1e l11·~t is tl1,1t tl1c 
1110,·e cle1)e11cl,1l)le ancl econo1111c,1l J)t'OJ)<1g,1t1011 l)cco111es, tl1e 1110,·e 1)1·c­
ll1ct,1l)!e a11cl J)rolitable J)1·ocluct1011 beco1nes. l"l1e ,eco11ll 1·easo11 1s 111,, . ; 

IJel1cl th,1t 011ly tl11·ot1gl1 coope1·,1tive cleveloJ)t11e11l ol k11<>wleclge ,111cl 
tccl111iqt1e, c,111 ,,,e l1(>}JC to ,1clv,111cc c111r 111ctl1oll, l,1st c11<111gl1 to kce1) 
j),1c.e ,vitl1 tl1e soci,11 ,111(! fJ<1l1t1cal ,t1·11ct111·c 111 ,1·!11cl1 ,,·c <111e1·,1te ,111(! 111 
,,,]1icl1 ,,,e olte11 li11cl (>111·~e1,,e~ at ;1 \e1·1<111, lli,;1ct,,;111t:1ge. 
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I J)1·01)0,e to 1llt1st1·ate tl1e 11111Jo1·t,111ce of coo1Je1·;1tio11, l1,1i,011, ot1t­
g1·ot1\J cont,1cts, Cl!" wl1,1teve1· you ,,,i,h t(l c;1ll_jo111t e(lort, ,tt 1cled ,111cl 
fact rec1·t11 t1nen l. 

I lee! the n1ost i1111Jortc1nt tl11ng ,ve c,111 do in ,1n organi1,1tion s11cl1 
,1, tl1i, 1, t<) co111lJi11e ot11· e11e1·g1es 111 (>1·cler t<) ,1s,e111IJle icle,1, ;111cl tecl1-
11iqt1e5, 1cle:1s a11cl tecl111ic111es [1·0111 ,vl1icl1 11ew ge11e1·,1I \J1·i11ci\Jles ,111ll 
11e\v s1)ec1lic 111etl1ocls ca11 be ge11e1·,1tecl. 1\s ,111 ill11st1·at1011 J V11 ill aclcl 
111y o,v11 s111all gr,1i11 ol s,1nd to tl1e du11e, of know,Jeclge, S<)111etl1ing· all 
ot you c,1n clo ,1s \1·ell ,1s I ;incl so1netl1ing yot1 mt1st clo if ,ve are to st1c­
ceed. 

Pla11t JJ1·opag,1tio11 texts 01·dinar1Iy JJrov1de ,1 ge11e1·al clisct1,sion of 
,eecl 5t1·,1tif1catio11 IJ,tsecl IlJJon ,111 11111J1·essi,1e a1not111t c>f re5e,11·c.l1 ,111cl vari­
c>t1s frag111ents of ,111 even 111ore exte11sive expe1 ien~e. 'I'l1ey ,1l~o orcli-
11,1rily give lists or t,tlJles ot tecl111iq11es wl1icl1 have Geen 11secl ,111<1 lo11ncl 
l1el1Jl11l S0111e cl1sc11,s JJrinctJJles f1·0111 ,,,J1icl1 11C\V tecl1n1c1t1es 111ay IJe 
clevisecl. Howeve1·, it 1s selclo111 tl1at tl1e e1111J11·ic,1l ,v,1y in whicl1 these 
tech11iqt1e, l1ave IJeen cleveloJJecl i, notecl ,111d 11eve1· is 1t JJointecl C>ttt tl1,1t 
;1 few ,i1111Jle ex1Je1·1111ents will <>lten p1·ocl11ce an i1111Jroved techniq11e. 

We 11111st all :1JJJJ1·ec1,1te tl1e fact tl1;1t 011e or tVl'O 111en ;incl <)Ile 01· 
tVl'O books can 011ly clo so 111t1cl1. 1~11t IJy co11trast, ,111 ,1ssoci,1tio11 ot tl1e 
sort we a1·e ,,,orking 011 he1·e c.,111 fill a g1·e,1t 111any g,1ps in a h111·1·y if we 
get org,1n 1zecl. 

The follc>\vi11g i, ,tn ex;11111Jle of \1111,tt [ IJelieve ;1nyone c,111 clo. 
A fo1·111,1I clefi111tio11 ol ,t1·,1til1c,1tion c,1111e to 111)' ,1ttentio11 1·ece11tly 

,vl1icl1 JJ1·ovicles a ,,e1·y goocl IJegi1111ing It s,t)'S, ''st1·atiticatio11 is tl1e JJ1·e­
treat111ent ot seecl5 IJy sto1·111g tl1e111 in ,1 11101st 111ecli11111 ancl at c,1ref11lly 
controllecl te1nper,1tures, to conclition tl1e111 for r,tpid ge1·1nin,1tion the 
following spring'' (\!\'ells, 1958) 

I clo 11ot feel tl1,1t this clefinition is qt1ite as gene1·;1I on tl1e one ha11d 
nor ,1s ,JJec1fic ,1, 1t needs to IJe 101· 011r J)t11·1Jo,es. I !eel ;111 '';111ythi11g 
gc)es'' ,tJJJJroach 15 ,vh,tt ,ve 11eecl. Person;1lly, I sho11lcl like to see it pt1t 
s01netl1ing like tl1is· ''Stratific,1t1(>11 15 the preplanting treat1ne11t ot seeds 
in a 111eclit1111 or t1ncler conditio11, ,,,hicl1 ,viii enhance 11nifor111 and i111-
111ediate ger1ninat1011 and growth upon ))la11ting." 

I do not ,vant to pt1t any condition, on the time at which t1·eat-
111ent is 1nade, no1· the factors involved in the t1·eatment nor any restric­
tions 011 what toler,1nces are acceptable, no1· in any ,vay to prejudice 
the design or interpretatio11 of the tecl1niques. Emphasis on tempera­
tures and controlled te1nperat11res 1 believe are unfortt1nate. Tl1e com­
n1on connotation associ;:ited ,vith cont1·olled tempe1·att11·e is controlled 
consta1it temperat111·es ,vhich fo1· JJurposes of seed stratification are, in 
1ny experience, to lJe loo keel ;1 t ,vith a very fishy eye See Lasn and 
l\1fcCrory (4). l\1foreover, in 111y o,vn eXJJerience tl1e a111ount of control 
1eq11i1·ecl t(J go f1·0111 efficiency <JI 80% i11 ger111i11ati<)11 i1nJJ1·ove111e11t by 

( 111eans ol st1·,1t1fic,1tion to 95o/0 1, econo111ic,1lly t1nfe;1si!Jle l feel that 
i11 gener,1!, rathe1· ge11erot1s li111its are tc>ler,1ble in te111peratt1re control 
111 str,1tilic,1t1on ol ~eeds ancl it l1ehooves ;111yo11e with a gern1inatio11 
proble1n to rt1n ;1 leVI' c1·ucle ex1)e1·iments lJeto1·e i11vesting i11 ,111y costly 
control eq 11 i JJ111e11 t. I 11 sho1·t, 111 t1cl1 11101·e ,~1011lcl be fo1·tl1co111i11g lJy en­
co11ragi 11g eve1·)'<>11e t<> t1·y ,c)111e 501·t ol st1·:1til1catio11 011 1·elt1ct;111t ~eecls 
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,111tl to 1·c1)t>1·t l1i, ex1)e1·1e11cc, 111 tl1is ,,,,1y 11e,v 111lo1·111,1t11J11 \1'<)t1lcl i11-
c1·e,1,e 1·,11)1clly. 1~(> give tl1e 11111)1·e,s1t)11 tl1c1l 111vt)ivccl IJ,t,ic 1·ese,11·cl1 i, 
tl1e <Jt1ly s0111·cc <>l J)1·og1·e,,, 1 I l),1,1c 1·ese,11·cl1 i~ t!el111ecl to 111e,111 c,1re­
l 11lly c1>11trt>llecl CXJ)e1·1111c11t,, ,,,ill ,ce 11, l,1il i11 0111· cles1g11s. 

I 111te11cl to ,l10,v y(>tt ,,,J1,1t 1 tl1111k e,1cl1 of 11s c,111 clo ,v1tl1 tl1e 111e,111s 
1·c;1tl1ly ,1v,1il,1l>lc to evc1·)'011c ,111tl I ,,,111 ;1,k tl1e q11cstio11 110,v tl1,1t l l101)e 
,1•c c,111 ,111,,,,c1· 01)111111stic,1ll)' ,111cl C<Jt1l1clc11tly l,1te1· lio,v, 11111cl1 J)ro­
g1c,, ,,,c>ttltl ,ve ,ec 111 tcch111c111e 111 111st te11 yc,11·, 11 cvc1-)'<J11e 1·,111 ,t le,v 
tc,t, ;111tl toltl e,•c1·)'<>11e cl,c 111, cx1)e1·1p11cc,? 

I ,1111 g(>111g to cJe5c1·1l)e to )'Ott ,t lc,1' CXJ)e1·i111e11t, <>I tl1e tyJ)e to 
,,,I11cl1 I 1·elc1· ,,·l11cl1 ,vc !1,1,·c c<>11tl11ctecl 11·0111 t1111e to t1111c ,tt L1ve1·1111)1·e. 
I 11111,t \l',11·11 yl>t1 fi1·,t, 111),1-t'\'tt·, tl1;1t tl1e 111ost i1111)111·t,111t tl1i11g t<) keeJJ 
111 111111cl i, tl1,1t tl1e,c tecl1111q11c, ])1·111),tlJly ,,,011't \l'<>t·k !01· <1tl1e1· 111·0.lJ­
le111, 1111t1l ,ttl,tJJtctl tl11·(i11gl1 JJ1·,1ctic,1l ex1Je1·1c11cc. 1·11ey ,11·e otte1·ecl 
1)1·1111,11·1!)' ;1, ,t JJl11lo,(J!)l1y of ,tJ)IJ1·1>,tcl1 ,111cl 011ly ,ec<Jt1tl,11·1ly ;1, ;1 s<>t11·cc 
<>l cl,tt,t 111Jo11 ,1·l1icl1 011c 1111gl1t JJ1·etl1c,1tc gc11e1·,1l JJ1·111c111les ,,,J11cl1 111igl1t 
cve11t11,1lly l1cl11 ,v1tl1 otl1e1· 1J1·ol1fc111,. 

I ,11,111 11<1t t,tke tl1c t1111e to t1·011ble yo11 ,v1tl1 ;111 exte11sivc 1·e,•1e,v 
ol ,tJ)J)lic,1blc l1te1·,1t111·e. Cr1t1c,1l 1·efe1·enccs ,11·e 111ent1011ccl 111 tl1c seve1·al 
cxcelle11t text, 011 ])l,1111 1)1·c>J>,1g,1t1011 e,1Jec1,1lly H,i1·t111,111 ,111cl Keste1·, Jl!J 
1.52-155 Fo1· tl11>,c ,.,,i,l1111g tc> co11,11lt tl1c l1ter,1t111·e, l c,111 1·ecc>111111e11cl 
tl1,1t ,•011 1·elc1· l<) tl11, cxcclle11t ,11111·cc l)ocik Ho,,•e,•c1·, I ,,,011lcl like to , 
l1cg111 111)' ,t111·)' ,, 11l1 ,t l11·1cl co111111e11t 011 tl1e 1·e1Jo1·t c1t Vo11 1\l)1·a111s ,111cl 
}--I,111cl (I) 

It 11,1, 1011g l1ce11 J...111i,,•11 tl1,1t tl1e scccl JJ1·c1cl11cctl 111 l1yl11·1cl 1·1>sc 
IJ1·cccl111g ,•,11·ic, t1·e111c11clo11,l)' 111 tl1e cleg1·ef; to ,vl11cl1 it ,v1ll ge1·111i11ctle 
,v1Ll1011L ,L1·,1Lil1c,1L1011. Not 11111)' cloe, e,1cl1 J),11·L1c11l,11· c1·os, ,,,11·y b11L 
tl1e ,,1111c c1·oss 111;1cle 111 cl1tle1·c11t ye,11·s ,,,ill ,tlso ,•,11·)'. Vo11 1\b1·,1111s a11cl 
l-l;111cl l1;1ve go11c ,t l1i11g ,,,,t)'S to,,,,11·cl CXJ)f,1111i11g tl11, ,111<>111,tl)' Tl1e)' 
,l10,1•ccl Ll1,1t tl1e Lc1111)e1·,1tL11·e, 111·cv,11l111g cl111·111g seecl 111,1t111·dtio11 ,11·c 
J;11·gel)' 1·c;1)011,1l)le 1'01· 1·eg1:l,1L111g tl1c al)1!1ty ol l1ylJ1·1cl 1·1)se scecls Lo 1111-
clcrg<J 1111111e<l1,1Le ge1·n1i11,11io11. Tl1ey sl10,1·ecl Lh,tt 9 tlcg1·ees Ce11tig1·;1cle 
(50° F) cl,11 ly 111c,111 Le1111Je1·;1t111·e 101· tl1c :10 clays J)1·101· to seecl h,11·,,est 

1·e,11ltecl 111 ,eccls ,,,J11cl1 ,1•0L1lcl ge1·111111,1Le 11·0111 0-1170 LI])011 pl,111t111g, 
,1 l11lc ,tL te11111c1·,1Lt11·e, ol 15 cleg1·ees Ce11t1g1·,1cle (60° F) cl,11I)' 111ea11 101· 
Ll1e Ll111·t) cl,tys J)t·101· l<J J1,11·vest, ge1·111111,1t1011 1·,111gecl 11·0111 11 o/0 to 11ea1·ly 
70%. Tl1ey also s110,,,ecl tl1at seecl l1·0111 c1·osses ,,1itl1 1101·111,tlly l11gl1 ge1·-
111i11,1t1011 1·e,JJ<)11c!ecl 111c>sL to Ll1e l11gl1e1· te1111Je1·,1t111·e ,111tl seed f1·0111 
crti;,e, Ll1,1t 11L11·111,1ll)' J1,1tl ,t l11,v gc1·111i11,1t1011 1·es1)011clecl tl1e le.1st 1\11 
e,11·!1c1 1·e1Jc>1·L b)' C,1!,•111<) (2) cl,11111ecl 110 ge1·111i11,1t1<)11 J)1·0IJ!e111, ,,,e1·e 
c11cc>1111tc1·ecl ,1•1tl1 l1yl)1·1cl 1·cisc seecl 1)1·ocl11cec! ,tt S,111 Re1110, Italy a11cl 
tl1ci;c ol tts ,1cc111,1i11tetl ,,,itl1 tl1e 10,e l11·eecl111g JJ1·og1·,1111 ;1t Hc111et, Cali-
11>1·111,1 11,1,•c Le11clecl L<> vie,,, tl1e gc1·111i11,1L1<111 cl,1i111, ol ]{ob L111clqt11,t 
,1•1Ll1 ,1l1111>,L ,1, 11111cl1 tl<>ttlJL ,t, e11,•y tl1ougl1 ,t lt><>k ,tt l1i; ,cetl 11,tt, •~ ,tll 
Ll1at 1, 11ecclccl L(J ,11IJ,t,11111,1Lc l11s cl,11111s H1; 1·e;t1IL, ,ts ,,ell ,ts Ll111,e ol 
C,1lvi110 tit tl1c Vo11 1\IJ1·a111s - H,111cl lincl111gs 

VcJn Al)t·,1111s ,111cl H,111cl also sl1cJ,1·ecl tl1,1t I))' 1·e111oving Ll1e testa d11cl 
JJe1·1c,11·1) 1·elt1ct,111L ge1·111111,1Lo1·s ,,,oLtlcl ge1·111i11,1Le in high J)e1·ce11L,iges, 
,tlso see Heit (6), Fle1111c>11 (7, 8) 1·eg,11·clless ot tl1e 111at111·,1t1011 te111i)e1·a-
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tt11·e, Tl1ese tindings ce1·t;t111ly clo l1ttlc to tell tis wl1,1t tl1e c,tlt~e, ,11·e 
lJtl t they <lo ,t1ggest ,t te,v tl11ngs to t1·y 101· .1 c111·e 

111 111)' o,\'Il ½'Ork f !1,1ve 15ee11 st1·,1t1lyi11g 1·<>,e scccl, 101· tc11 ye,11,. 
Sc>111e c11rio11s events l1,1ve bec11 ob,e1·,,ccl 1n tl1,1t ti111e wl1icl1 J1;1ve IJee11 
helpl11l in cleveloJJing ;1 f1·111tl11l JJoi11t <11 VIC\\' 011e ol tl1cse olJ,e1·v,1-
t1ons 1s that 1·cJ,e scecl, ,viii ge1·111i11,1le i11 colcl slc>r,1ge ,1ltc1· ,1 ccrt,1i11 
,llllOlllll ot st1·,1t1lic;1t1011 ,1, ]011g ,15 tile 1e1111)er,1t111·e is al)()VC f1·ec1,i11g 11 
011ly lc>1· even ,1 lew l1c)t11·, e:1cl1 cl,1y Tl1i, ge1·111i11,1tit)11 t,1kes JJl,,ce c>11!y 
,titer ;1 ,11itable J)e1·1<)c! <>1 t1111e 11,1, el,tJJ,ecl. Tl1is ,111t,1IJ!e J)e1·i<)cl v,1ric, 
,v1tl1 tl1e seed lot IJt1l 1n gencr,11, 1110,t ,cecls ol c11lt1v,1tecl 1·c>sc, ,viii gc1-
111i11ate in l11gl1 J)e1·ce11t,1gc IJy tl1e lot11·tl1 111011tl1 ,tl 33° F It 1, t)lte11 
tl1e case tl1,1l the seecl co,1t is 11<)l ,1g111l1c,111tly solte11ecl 1'11e 1·,1clicle 
,,,111 J>u,h its ,v,1y cJ11t tl1e e11cl ol tl1e ,1cl1c11c le;1v1ng tl1e c<>tyleclc>11s ,111cl 
J>lt111111le i1111J1·1so11ccl i11 the ve1·)' l1a1·cl, ti1·111, 11nyielclir1g pc1·ic,11·1>. 

It 1s co111111011 k110,vleclge tl1,1t ,,c1·y ellect1ve ger111i11,1t1011 c,111 IJe i11-
cl11cecl 1n l~r1.1r1 r1111/t1fl<!1r1 ,Feel, IJy colcl t1·e,1t111e11t, bttl eve11 bctte1 gc1·-
1111nat1on 1nay IJe incl11cecl IJ)' ,,,,1r111 ,t1·,1t1lic,1t1011 o,,er ;t wicle r,tnge ol 
te111peratt1res. Des1>ite tl1i,, 11eitl1e1· tl1c 01 cli11a1·y colcl, l1ot., 111ixecl 1101· 
occ,tsionally ellect1ve cl1e111ic,1l t1·e;tt1ne11ts l1,1ve ,111y ,tJJ[>,t1·c11l el lect cJ11 
11. osl1 I r1 ev I gl1 tr1. 

In ha11dl111g l1yb1·1cl 1·c>se seecl, ;1 co111b111,1l1011 t1·eat111ent ol tl1c tyjJC 
clesc1·1becl l>v Ba1·ton ,t11cl C1·ocker (3) lor ,t 'I'r1x11, sec111, to wo1·k best. , ' 
Tl1e elfect1ye11es, v,11·ie, t1·c111e11clc>t1,ly bet,veen ,eecl lots, ,t11cl tl1e 1110,t 
ellect1,,e te1111Je1·,ttt11·e, 101· cacl1 l<)t ,t1·e clitfe1·e11t. Ho,,,eve1·, i11 gc11c1·al 
in1ti,1l te1111Je1·,1t111·e~ ol ove1· 9() cleg1·ees F. ,11·e 1110,t effective ;111cl these 
te111pe1·,1tu1·es ,11·c cl1llict1lt to ol>t:1i11 ,,,1tl1011t s1>ec1,1l l1c,1ti11g 111 tl1c g1·ce11-
house bec,111sc ol eva1>01·;1tive C<>ol111g ol tl1e tl,1ts. 111 1·<>se, ,,,c l1,1ve got­
ten ,11·ot1ncl tl1i, 1>roble111 by 1>e1·11111t111g tl1e ll,1ts to cl1·y 011t ,,,ell lJeyo11cl 
OJJt1111,1l seecll111g g1·01\'tl1 level, t!11til gc1·111i11,1tio11 l1;1, t,1ke11 J>lacc. 

Tl1e 1110,t i1111Jo1·t,111t le,1t111·e ol ;111 oi tl1i, 1t ,ec111, t<> 111e 1, tl1,1t it 
,,,,1, clc>11e e11t11·ely i11c1cle11t,1Ily tc> 11c>1·111,1l 01>e1·,tt1011s. Eve11 ,c>, ,,,e 11,1,,e 
le,11·11ecl a le½' 11e,\' t1·1cks. H,1v111g clo11e tl1i, 11111cl1 ,ve l\',111tccl to 1·cl111c 
011r k110\\' ledge ,111cl .1 t tl1e s,1111e t1111e clev1se pi·of 1tr1 /J le tccl1111911es. 

,,,re clec1clecl to ,,,01·k ,,,1 tl1 R cr111111r1 seecls. Tl1is 1·<Jsc s1>cc1es is ex­
tc11,11rely 11secl 111 E111·<)J>e ,ts ,111 1111cle1·,tock 111 s1>1te <Jl its ge1·111111,1tio11 
JJ1·oble111s (t,1'0 yea1·, ,11·e c>ltc11 11ecc,s;11·y lc>1· 50o/0 ge1·111111,1tio11) . I l i, 
1·a1·ely 11sed 111 tl1is co1111t1·y 101· se,,c1·,1l 1·e,1s011s ,1111011g tl1e111 tl1e ge1·111i11,1-
tion dill1ct1lt1es Tl1e J)Oss1b1lity tl1,1t tl1is 1111gl1t JJl'Ol'e t<) IJe ,1 t1selt1l 
1111clc1·stock 111 1\111e1·ic,1, 1>1·01'1c!ecl goocl 1111ilo1·111 ge1·111i11,1tio11 cot1lcl lJc 
,1,,111·ccl see111ecl J><)s,1IJ!e vVc, 1l1c1·elo1·e, 1111cle1·tcJok ,1 se1·1es c>l cx1>c11-
111e11ts 11,i11g 1~. cr111111r1 to ev,1lt1,1tc tl1c 1·cl;11ive 11111>01·t;111ce c>I tl1e ,,,,11·111 
i111ti,1I st1·<ltil1c,1tio11 ,111cl tl1e s11bse911e11t colcl <J11e. ,,vc ,1lso t1·1ecl t<> 
clete1·111111e OJ>li111t1111 111te1·,1,1l, .l\t tl1e sd111c ti111e ,,,e l1<>JJecl t<) l111cl ottl 
11<>\I' l<> l1ct11clle Ji cr111111r1 .1t tl1c cc>111111e1·ci,1I le,,el. It ,lJJJJe,11·s tl1;1t i11 
lJotl1 tl1e ,,,,11·111 ,111cl c<)icl t1·e,1t111c11t, tl1e1·e ,11·e <>]Jl1111,1l i11te1·v,1l, ,111cl 
OJ)lll11<ll lC!11j)Cf,ltlll'e, j\rJ01·eo,re1·, tl1i, lJ,t,ic \V,ll'lll-COicl j),ltte1·11 see111, l(J 
,,,01·k on otl1e1- 111ale1·i,1l, collectecl 111 C,1!1lor11i,1 i11cl11d111g 1vlr1l11~, /11g­
/r111s, P1·111111s, Co,·1111,1, 1'\ir1g11rJ/1ri, ,incl F1·c1,111u, In the case ot J~o.,r, 
cr11i111r1, tl1e OJJti111,1! i11te1·,,,1J, ,111d te1111Je1·,1t111·es a1·e: 80 cleg1·ees F 101· t,,,o 
n1011 tl1, fol !o,ved by tl11·ee 111011 tl1s ,1 t Lj O deg1·ees F. 



The,c ol)se1·v,tt1011s sl1ot1lcl be 5t1ll1cie11t 101· 111e l<J 111,tke tl1e }Joi11t 
,vl11cl1 I ,,,1,!1 to 111ake l1e1·c 

The1·c ,ire very le,v 1)roble111b ,vl11cl1 c,11111<>l be !1cl !)eel I))' 1·ec<)111·,c 
t6 l1111da111e11tal 1·esea1·cl1 ;111cl l11ncla111cnt,tl IJ1<)iog1c,tl k11ci,vleclgc lJ11t 
tl1e1·e are ve1·y le,,, ,1ppl1c,ttio11s to ,,,J11cl1 ~ucl1 1·ese,t1·cl1 ;111cl k11ov-,lcclge 
111:tY be JJ11t ,v1tl1011t 111tell1ge11t J)r,tctic,tl ex1)e1·1ence. v'e1·y otte11 <)IJ-

• 

,e1·v,1t1ons 111,tcle cl111·i11g tl1e co111·,e ol t1-1al ,tncl err<>1· CXJJe1·1111e11t,tl1<>n 
lt,t\'C lee! Le> 111a 3ci1· cl1bco,,e1·1es i11 lJ1ology, e.g. cl,ty Je11gtl1 1·esJJ011be, g1·c>,1'tl1 
hor111011es, etc. 

It 140 JJC<)])!c wo11lcl ]JOtJI Ll1ci1· ,tcc1111111l,ttio11s t>I l1·,1g111c11La1·)1 cl,tl,t 
,t11cl c11r,01·y ob,e1·v,1t1<)11, tl1e t<>tal ,,,011lcl 1111clo11btecll)1 be ,,,tltt,tblc Lt) 
,ti! ,111d i11 ,ti! JJt·olJ,tbil1ty 1eb1tlt 111 JJ1·og1·ess tl1,1t ,vot1lcl ,ee111 l1Ltle ,l1<Jt·t 
of 111iraculot1s. 

S11n1Jly bec,111se a JJ1cce ol ex1Je1·ie11cc is i11co11tJJlete a11cl 11t>t ,1-ti1·tl1 
,v1·it111g· tt!J 01· J)t1IJlisl1111g, cloes11't 111e,111 it 111,ty 11ot be tl1e keysto11e <)I ,1 
1110,l vit,tl ;i.1·ch, vvl1icl1 wl1en co111binccl ,vith tl1e oLIJer pieces ol tl1c 
,,,]1ole ca11 111ake ,t 111ig·l11 y i111p1·css1ve st1·11ctt11·c. 

It is 111y bel1el tl1at it tl1e1·e 1s a11y 011e ge11e1·al J)t·i11ciJ)lc i11volvecl 
1n ])l,tnt !)l.<Jpag,ttio11 1t is thi,: ,1g11il1c,t11t prog1·ess v-1 ill 011ly !)e maclc 
,11!1e11 all J)Ossible k1101,1ledge is l)1·011gl1t to be,t1- 111 Lite 111ost eftecti,,e 
,11,t)'· No 011e 1, ,tJ)t t<1 c111ibble ,\,ith 111e 011 tl1,1t. Tl1e JJ1·0l)!e111 1~ 1111-
/Jlc1nent:1tio11. l11 co1111ectio11 v\·itl1 JJl,trtt JJ1·01J,1gat1c)11 I a111 co11vi11cecl 
tl1,1t tl1is olJ1ect1,,c c,111 IJe,t be ,tcl1ie,,ecl by b1·111g111g ,ti! <>bse111,ttions 1·c­
g,11·clle,s <1I 11011· 111i1101·, 111to ,t co111111<>11 J)ool ol k110,11leclge. 

L c,111 be,t 1ll11,t1·,1tc tl1i5 J)<>111t by 1·egrc,,ing to tl1e l1,111cll111g <)l 
111 Lt I t111 or,t ,t 11cl c,111111a 5eecl. 

vVl1e11 ,t ge1·111i11dt1c1n 1)1·ol)!c111 is e11co1111tc1·ecl st1·,1t1l1c,1t1<)11 1s 01·cl1-
11,11·1ly 011cs l11·,t tl1011gl1t. Ho1\1e,,e1·, tl1e 1110,t ellective tc1111Je1·;1tt11·es 
,111cl inte1·v,1I, l01· a 11c,\' 111,1ter1,1I a1·e olte11 1111k110,v11. Ji 11111/t1f/rJ1·11 

,1·,1, once i11 tl1ib st,1te St1·,1t1lic,1tion of 111t1ltillo1·a seecl ,11a, ,,,11·i,1l1le 111 
ellic,tcy 111 early tr1,tls ,111cl 1)001· ge1·n1i11;1tion ;1 ,eric>tts l1,111clic,11). 1\lte1· 
tl1e ,vo1·k c1I Crocker a11cl Ba1·to11 (9), R. i1111/t1flo1·11 gc1·111i11,1titJn ce,t,ecl 
Lo 1Je a J)1·oble111 exceJJL lo1· tl1e ti111e ,t11cl colcl sto1·age SJ)ace 11eeclecl to 
,1cl1ieve it. Ho,veve1·, tl1e J)t·,1ct1cal 111,t11 s0011 lot111cl tl1;1t 111t1lt1llo1·;1 
scccl g,1ve J)e1·fect ger111111,ttio11 ,vitl1 011ly ,v,11·111 ,tr,tt1licatici11 ,t11c! ti1,1t 
the ,va1·111 strat1l1cat1cl11 co11lcl l)e clo11e 1111111ccl1ately IJelo1·e tl1e cle,11·ed 
J)l,111ti11g ti111e 111 co1111·,1,t to tl11s, Ji. cc111111r1 g1,,es OjJt111111111 ge1·111111;1• 
t1t>11 <111ly ,1lte1· l)c1tl1 ,L w,11·111 ;111cl ,1 colcl st1·atilic,1Lio11. At tl1e 1110111c11L 
it see111, tl1,tt Ji. /11evigc1/11 cloes 11ot ,t]JJJe,11· to 1·cspo11cl tt> eitl1c1· l1e,1L tit· 
ct>lcl b11t 011ly to t1111e, tl11·ee )'C,11·s 1Je111g 1·eqt1i1·ecl to ett·ect ge1·111i11,tt1011 

The1·e ,11·e, <1I co111·,c, a 11111lt1t11cle c1l si1111!,11· cx;1n1ple,. To 111y 
111111cl tl1e c,,e11ti,1I co11s1cle1·,1tio11 is tl11~. All 111fc)r111;1tio11 al>t>ttt tl1e 1·c­
of)011,e of (Jl,111t, to tl1c11· e11,1 i1·t>11111e11t C~JJeci,tll)' 11e,11 i11lc>1·111,1tio11, i, ol 
1111J)<Jrta11ce to tl1e J)ia11t JJt·c>p,1g,1tc>1·. 'J"l11, i, t1·11e wl1ctl1e1 tl1e 111l<J1·111a­
li<J11 cleal, ,v1tl1 res1Jo11,e to 11,tt111·,tl cit· 01·cli11,11·y eve11t, 01· to 11e,v ,111cl 
st1·,111ge cl1e1111c,1ls 01· co11ditions. Tl1e l1azz,11·cl lies 111 a11yo11e of tl5 
th i 11 king tl1a t l1is observ,1 tio11s ,11·c unscie11 ti I 1c ,111cl of no 11111Jo1·ta11ce 
111 1ny opinion, tl1e wc,1·,t th111g th:1t can h,tJ)})C11 to ,t ne,11 jJiece ol 111-
lo1·111atio11 1s to 11,1,'e it hidcle11 a,,·ay 01· perhaJ)S ha,1111g ,t J)t·esc1·11)t1011 

-
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1<>1· it~ J)1·;1ctic,1l ,1ppl1c,1t1on ,ttt,1cl1etl tt) it, l)t1t tl1is i5 anotl1er 111;1ttc1·. 
1-11e grc,1test IJc11el1ts ,11111 i11 111)' 01)1111011 be real1zecl if ,ti! i11f.01·111,1tio11 
,vl1,1tsoevcr 1~ JJresentetl to ,t 1·eceptivc co111111on se11se ,tt1clience ,vitl1 no 
JJ1·cco11ce1vecl ,tri11gs att,1cl1cd. Tl1e 1c,t1lts \\'ill be J)rogre,, ,tnti J)rof.its. 

It 15 111y o!Jse1·vatio11 ,111cl CXJ)er1e11cc tl1,1t 1·eg,11·clles, ol !10,v ,,•ell 011e 
,tt1tl1cs ,111othe1· 111an'., tccl111iqt1es, his O\l'n st1ccess ,vitl1 tl1e ,a111e 111,1te-
1·i,1ls is 1·,1rely ,t, gre,tt in tl1c IJeg11111i11g ,ts l1e h<)J)ecl but ,v1tl1ot1t tl1e 
l),tsic 1tlc,1, tl1e1·c 11•ot1ltl l1,111e IJec11 110 IJegi1111i11g. }\,[ci1·et)ve1·, it 11,ts IJee11 
111y ex1Jcr1e11cc tl1dt 11·l1c11 a 11e111 JJ1·ojcct 1, begt111, reg,11-tlle~~ <>1 l1ow well 
it 1~ JJrcp,11·etl ;111tl excct1ted, it~ ,uccc,, i11v,1r1,1bly i11c1·e,1ses ;1s ti111c goe, 
<>11 Tl1e JJ0111t is tl1,1t tl1c ,1JJ]Jl1cat1<>11 ot 11e1v 111etl1c>ds ,111tl icle,t~ be­
C<>111e, 111ti1·e ellf'ctive ,111cl 111t1,t 1·,11>1tll)' ellect1ve i11 ,1ctt1,1! ,11J1)!1c,1t1011 
tl1;1n in ;111y othc1· w,1y. 

Tl1is ]Jt1ts ,t co11,icle1·;1blc IJt11 clc11 on tl1c practicio11c1·. I-le 111t1st 
lc>c,1te c11ot1gl1 IJit, t<> i)eg111 ,111tl tl1e11 !1ope 101- · the best He 111t1,t e11-
< <>11ragc ,1r1d be 1·eceptive to ,111 ne,,, k110,vlcclgc co11ce1·n111g J)ia11t, ,int! 
lie 11111st 111ake cve1·y cllo1·t to obt,1111 ;111cl clevelojJ tl1is k110,,,Jet!ge. I 
l101)e tl1,1t l h,111e cle111on,t1·atecl tl1at it IJehooves ti, ,111 to give st1cl1 l,1ct, 
,ts we 111;1 y JJos,e5,, to s t,1 te ,v 11,1 t these I ;1cts 111e,1n to tis al I 111 as g cncr,1 I 
tc1·111, ,ts JJo,siblc, bei11g ;1t the ,,1111e ti111e SJJec1Jic enot1gh to ,110,v cx,1ct­
Iy ,,,J1at l1,1s IJee11 acco111pl1sl1cl ,,,itl1 tl1e 11e,,, i11fo1111,1t1011. \rVhe11 ,1 1·e­
JJOrt 011 ,1 JJ1·;1ctical tccl1niqt1c has IJee11 given, eve1·yo11e 5)1ould IJe en­
c<1t1ragecl to co111111ent, CSJJec1,tlly 0111· sc,entilic f.rie11tls so tl1,1t ,vc 111ay 
clete1·111111c ,ts 11e,11·Iy ,is J)os,il)lc ,,,J1y tl1e ne,v 111etl1ocl ,,,01·ks bette1· tha11 
tl1e olti ,ind wl1,1t ,1dditio11al l),ts1c facts are k1101vn ,vl11cl1 1111gl1t 111ake it 
11'<>1·k cvc11 lJettc1· · 

I 11,,,,e de,c1·1IJccl tl1e 1·est1lts <>l Vo11 Ab1·,1111s ,111cl Ha11tl (1). l."!1ei1· 
l111cl111gs i11clic,1tc tl1e c1·1tic,1l l,1ctt,1· 111 HylJ1·1d 1·osc ,eecls i, ,1ss<>cidtecl 
w1tl1 tl1c 111n<'.1· 111tegt1111e11t. Wl1etl1c1· t11· nt>t per111e,1bil1ty <>1· an ,1t1xi11 
cllect 1, 1·e,1Jo11,1!Jle 11>1· tl1e tlo1·111a11cy is 11<>t k110\1'11. Tl1e1·e 111,1y be 
,<>111eth111g e11t11·cl)' 11c,1· i11volvecl. \·\'l1atc,,c1· 1, re,1Jo11s1ble, it c,111 be 
111,tctiv,1 tetl by l1igl1 tc111 JJer,1t111·es tl1i1·t y d,tys p1·io1· to l1drve,t, by J)Ost­
l1,11·vest ,,,ar111 t1·eat111e11t, (dt le,tst i11 so111e c,1,es), 01· by colcl str,1tif1ca­
t1011 ol (1() to 90 tl:tys ,It 35 to 40 cleg1·ees F. exceJJt 111 tl1e case ol R. 
lr1e,11gr1tr1, ,vh1cl1 c1oe5 11<>t ge1·111111,1te ,veil 1111til helcl tor two <>1· tl11·ee 
)'e,11·, cle~1Jite C<J111bi11etl ,v,1r111, colt!, tli·)', ,vet, ,tlter11,1t111g, t1nclttl,1t111g. 
etc., etc. t1·eat111e11ts. 

l11 c<>nnectio11 ,v1tl1 tl1i, ])l'<>ble111 111y <)w11 tl1ot1gl1ts lc>1· tl1e l11tu1·e 
,11·e co11,icle1·al)ly i11ll11e11cecl IJ)' \rVent', (5) itleas 011 clo1·111a11cy i11 cle,ert 
,11111 t,,1 ls ,111tl IJy tl1e ge11e1·al occ111·1·e11ce ol e11viro11111e11 ta 11 y co11 t1·ollecl 
l),1lancecl hor111r>11e ,y,te111s i11 j)lants. This, 1 t1·11st, i11dic,1tes l1ow la1· 
,1t1elcl ,111 icle,L c,111 be ,incl ,till !)rovitlc ,t sig111Jost. 

It ,ce111, t(> 111e tl1,1t \l'e 11,1,e i)ee11 i<J()k111g ,it tl1c 1·<)ic (>I tl1c ,ee<l­
c<>,tt i11 tlo1·111;111cy i11 1·cvc1·se. l11ste,1<l t>I kec1>i11g ,v,1ter <>tit, wl1icl1 it 
tl<>es i11tlcetl tl<>, tl1e 1·e,1I lt111cti<>11 i, I<> kceJJ ce1·tai11 ,t1b,td11ce, wl11cl1 
i11tl11ce clo1·111a11cy ,vitl1111 tl1e seecl. By 1·eor1e11t1ng 011es thinking· i11 v1e,v 
ol this theory new possib1lit1es arise ,111d new progr,ess ensue,. The im­
JJortant point is that 11 this ,hould be true it can only serve once ,tgain 
to p1·ove the blind l1og c,111 find acorns. 
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SEED and SEED HANDLING TECHNIQUES IN PRODUCTION 
OF WALNUT SEEDLINGS 

vVJLLI1\l\1 S·1-uKc~ 
St11f,c,·:,- Nit1:,e1·y, G1-zdley, Cal1fu1-n1(t 

Fo1· tl1e }J,tst 30 ye;11·s, I l1;1ve IJee11 s1Jecializ1ng 111 tl1e g1-ci,,,i11g ol 
1val1111t t1-ees. It is, 1nc!eed, ;111 1101101- to s1)eak to tl1is cl1st111g11isl1ecl 
g1-ot1}J, D111-111g tl11s t1111e, 111;111y cl1ange, l1;1,1e take11 IJl,tce i11 tl1e tecl1-
11iques l>f g1-o,v111g t1-ccs; ,tlso ,0111e in tl1c lle111,111cls l>l clitle1-e11t stock~ 
11sed to1- w,111111 ts, 

,,v1tl1 ,1dvance111e11t ot ,1g1-1c11ltu1-al sc1e11ces ,111cl tl1e exte11~1,1e 1-e­
~e<11-cl1 ,vo1-k lJy 0111 111en i11 tl1e lJ n 1 \'e1·si ty 111 tl1e cli tle1-e11 t cleJJ,11-t111e11 ts, 
111a11y tl1111g, l1ave IJeen le,1r11ecl wl1icl1 ,ve clicl 11ot k110,v 20 <Jr- 3ll yca,-s 
,tgo. Fl>r i11st,111ce, ,,,e k11ow th;1t cert,1i11 <)rga11is111s ,1tt,1ck tl1e J'O<)t~ ol 
,,,al 1111 ts. Tl1e 011e~ ,,,, th ,11!1 icl1 ,,,e a1-e JJ1·1111a1-ily co11ce1-11ed ,1 ,-e 11e111;1-
todes, 111<J1-e SJ)ec1lic,1lly, tl1e lesion ne1n,1tocles, P1atylr:11,cl111:, ,111!111t1 ,111cl 
P1(1t11le11cl111s pe11e11-r111s ,vl11cl1 ,11-e tl1e 111ost cla111,1gi11g to \11 al1111t~ Tl1e1-e 
<11-e, ol co111-se ,otl1e,- cl1so1-cle1-s ,,,itl1 ,vl11cl1 ,ve a1-e co11cer11ed, s11cl1 as 
crow11 gall, rootk11ot 11ematocle,, c1 <Jw11 rot, etc, 

We lea1-11ed ,11,o ol the desir,1b1lity ol citl1e1- 1-oot,tl>ck~ ,vh1cl1 jJ<>~sesb 
1-esist,1nce to so111e <Jf tl1ese clise,1,es ,ts ,,,ell ,ts ,1d;1pt.1lJ1l1ty to ce1·t,1i11 soil 
co11dit1011s, 11ot s110,,,,1 lJy tl1e stocks tl1;1t ,,,e ,ve1-e 11,111g 

Ou1- 1)ri11ciple 1-ootstock 111,1s Nortl1e1-n Californi,1 Black Wal1111t (f1tg­
lar1s hz11cls11) b11t cl11e to exte11sive resea1·ch by tl1e clepa1·tments of the 
Unive1-sity, they !1;1ve discov~recl advant,1ges 1n tl1e Pa1-adox Hyb1·id, 
,,,hich is a 1-es11lta11t c1-oss bet11,ee11 Black and E11glisl1 vV,1lnuts. To clefi11e 
it £11rtl1e1-, ,ve 11se seed fro111 Bl,1ck vV;1l1111t t1-ees that h,1ve been nat111-all)' 
c1-os,-1Joll111,1tecl by tl1e Englisl1, ,,,J1ich gives Lis tl1e l1rst gene1·atio11 seed­
ling. 

Tl11s ~tuck l1,1s 111,111)' ,1tlv,111t,1ge,, 11,1111cly, (1) 1t~ ,,e1y go<lll vigl>t 
(~) 1-esi,t,111ce to tl1e tli~<J1-cle1-, tl1;1t ,,,e ,11-e 1110,tl)' c<J11ce1-11ecl ,,,1tl1, i e, 
tl1e t,,,o 11e111atocles jJJ'e\•io11sl)' 111e11tionecl, ;111cl c1-<)\v11 1-ot, ,111cl (3) ,1cl,1pt­
abil1ty to l1eavy, ,vet ,111cl sl1,1llci,v S<)Ils. 

'i,Vl11le we in tl1e 1),tst 115ed l1-t)111 ?10 to 50 ,,1ck, ol ,eetl ,tt ,111 ,tJJJJ1-ox1-
111<1te cost of ,1bo11t .$50 ,,,e 110,v 11se l11111cl1·ecl, ol sack5 ,,,I11cl1 1-es11lts 111 ;1 
cost of a1)J)1-ox1111;1tely $7,000 to $10,000 J)e1· yea1-. 

Tl1is p1-ese11tecl otl1e1- JJ1-oble111,, 5ttcl1 as l1aving to obta111 seecl f1-0111 
111a11y t1-ees (As 111a11y as seve1-;1l l11111d1-ecl) ,vitl1 ne,trly as 111;111y clillere11t 
locat1011s to sec11re the sca1-ce Jl;1radox procl11ci11g seecl. V;11-1at1on I 1·0111 
yea1· to )'e,11· 111 tl1e JJerce11tage ol l1yb1-icls JJ1-oclucecl !1-0111 ,t g1ve11 s0111-ce 
J)lacecl 11s 111 ,1 positio11 ol 11ot k11owi11g ,,,l111t ,,,e 111,1y be .1ble to tleJ)e11cl 
<>11 as to tl1e 1111111be1- l>l Pa1-,1clox JJ1-ocl11cecl. 

It ,tlsl) }J1-ese11tecl 11, ,,,itl1 tl1e JJ1-olJ!e111 <>l <>IJt,1111111g g<>ocl gc1-111111,1-
t1011 so th,1t \1'e ,11l>t1lcl 11ot lo,e <>111- 111<>~t ex1Je11,ive ,eecl bec,111,c 1t is 
1J111-cl1,1,ecl ,111cl jJ,t it! lt)I' 011 ,1 sl itli11g sc,1l e b,1sed c)11 }JCJ ce11 t J> ,11-,1tlox 
1>1·od11cecl. Thus tl1e bette1- seecl (tl1at is ,,,1th !11gl1e1- }Je1-ce11t,1ge ol 
Pa1-adox), 1s ve1-y ex1Je11sive, and ,ve had to IJe su1-e tl1,1t ,ve co11lcl take 
full advant,1ge of it, potenti<1lity. vVe h,1ve lea1-ned how to pick 011r 
bette1· lots before the tin1e that tl1e 5eed 1n11st be taken fro111 tl1e beds to 
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be pla11ted in tl1e l1elc.I; tl1is 
lot,. 

• gives ti'> the adva11tage in 
• 

llSlng 

K11owi11g 1nore abot1t tl1e specil1c ,val11ut dise,1ses, in tl1e past few 
years, we ha,,e been tollowing a rigid progra1n o( fumigation in all areas 
ot our operation. This insu1·es us, a, 1nuch as possible, against these 
J)ests, mainly the le,io11 ne1natocles, c1·0,vn gall and others. This in tu1·n 
!1as J>laced ,1 ve1·y higl1 i11itial cost on the land that 1s to be used, be­
c,1t1se ol tl1e exte11sive p1·ep,11·atio11, co,t <>l 111aterial used, ,ind the neces­
,,,ry J>rec;1ut1011s th,tt 111t1st be taken to 1)revent conta111ination. 

In order to avoid conta111in,1t1011 ol the growing grot1nds (ro111 the 
,eccl, we have extendecl ot11· 1)rog1·a1n ot tu1nigation and sterilization to 
111clt1de t1·cat1ng ,t1·atii1cation beds ancl dipping seed to guard against 
;111y J)Ossible ave11t1e inlestation. 

Ot11· ,eecl ,tr,1til1cat1011 beds ,11·c 111,1cle of redv1'o<>d 111ate1·ial co11-
;t1·uctecl to 111ake the1n 12 leet long, 5 leet wide, and 15 i11ches high. 
Tl1e,e a1·e 11,1ilecl to 2'' x 1'' 111,1ter1,1l cin its edge in orcler to elevate 
the111 to lacili tate the d1·,1inage, 1n excessively he,1vy n1oisture conditio11s. 
Holes I inch i11 dia111ete1· ,ire clr1Iled along tl1e sides, just above the bot­
to111 boards to 1>rovide cir,1inage to tl1e seecl. These beds are filled with 
coarse, ste1·1lized sand to a depth ol 4 inches. All ol these beds are 
l)rovided with wire covered to1) f1·a1nes to prevent rodents, squi1·rels, 
cl<>g,, cats, ,tnd wh,ttever else fro1n walking over the ~eed and contaminat­
i11g it. 

0 

Figure ! .. -Cross-section of seed stratification bed showing sand, seed, top covering of 
venniculite, and screen. 
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111 tl1e past '-''C l1ave tt11111gated the beds ,vith Shell D,D. lun11gant 
60 days p1·ior to st1·;1titication tin1e. L,1st ye,11·, ,ve ch,1ngecl ot1r proce­
du1·e to 11,e j\,feth)•l Rro1111cle ;1ncl a1)}Jl1ecl it 1n the following n1anner: 

I) Tl1e beds were cove1·ed with g,1s-tigl1t plastic t,,rp, ,111d the edge, 
were sealed ,vi th ,and. 

2) i\!Iethyl Bro111ide was aJJJJI 1ecl th1·ot1gh ;1 hol ,vate1· coil, at tl1e 
rate of 1 ½ lb. JJe1· !()() ,qt1,1re feel ol are,1. 

3) A11 electric J,,n t111cle1- tl1e t,11-1J was 1·t1n to1- abc)t1L :l!) 111111t1tc, clt11·­
ing ,111cl <liter tl1e g,1s ,1·,1, 111jectecl, t<J tho1-<>t1ghly cli,JJer,c tl1e g,1s 
1111cle1- tl1e t,11·1) 

4) f\ h;1licle leak cletect<>1- (11,111g JJ1-c>JJ,111e) ,v,1, u,e<l Lo cletect ,111y 
leaks along tl1e eclge, ol the ta1-JJ. 

5) Tl1e LarJJ ,,,,,, left ove1- tl1e bee!, tc)r ,l 111111i111t1111 ol :l6 l1c>111·, 

SEEI) 1-If\R VEST 

Ot11· Bl,1ck Wal11ut ,eed 1s gatl1e1·ed in Octobe1·, Nove111be1·, ,111cl 
l)ece111be1· tro111 No1·the1·11 Cal1to1·ni;1 Black t1·ees, e1tl1e1· k110,.1•n Lo pro­
clt1ce Paraclox seecllings or to te,t ne,v JJOtent1al s0111·ces As tl1e seecl i, 
g<ltl1erecl, each bag i, t,,g·gecl, so tl1at tl1e identity of tl1e seecl i, 1nain­
tained th1-ot1gh all the dilfe1·enL ,rages o[' h,111cll1ng In tl11s ,vav, ,ve 
know the Paradox JJ1·ocl11ctivity of eve1·y s111gle t1·ee so111·ce. A lot n11111-
ber i, given eacl1 111<l1,•id11al 't1·ce, ;111cl this nu1nlJe1· 1, ca1·1·iecl throt1gh 
seecl becls, a11cl fields and 111a1nt,11ne<l u11til tl1e t1·ees a1·e ,olcl. \,Vet ,eed, 

- or those with g1·een l1ulls are ,1ir-dr1ed (,ve do n<>t re1nove the l1ulls fro1n 
C>t11· ,eed) by plac111g tl1e b;1g, ol seecl in bi11s ove1- ;1 J)Ot l1cile cl1·1e1·, a11cl 
ai1- lo1·cecl thr<)ugh 1111til clried. He;1tecl ,11r is 11ot usecl: tl1is c<Jt1lcl ,-e­
duce ge1·111ination. f\iter be111g clr1ecl a11cl ,veigl1ccl, seecl, ,11·e ,tci1·ecl 111 
<l dry pl,1ce l111t1! the ti111e Joi· ,t1·atit1catio11. 

STllf\TIFICATION I~ROCEl)URE 
Seecl, ,11·e clippecl in l1ot ,,,,1tcr belo1·e ,tratit1cat1011. 1"111, i, clo11c 

bcca11se ,eccl g,1tl1erecl 111 111,111y clifle1·e11t !c)c,1tio11~ 1111cler v;1rying we,1tl1-
er conclition, ,1cct111111l,1tc, 111ucl ,111cl cli1-1 ,vl1icl1 111av sc1·ve ,1, a ,ot11·ce c>I , 
111festation. 

The equip111e11t 11,ed is a11 i,ro11 cl1ppi11g v,1t IO½ feet 1011g, 18 i11ches 
deep ancl 18 inches "''1de, placecl 011 brick sup1)orts a loot lro111 the 
grouncl U 11cle1· tl1 is are three bt1 tane burne1·s, e,1ch stt pp! y1ng 36,000 
B'1'U JJe1· hour to l1e,1t the W<lte1· i11 ,1,J1ich tl1e seecl ,., being cliJJJJed. 

The wate1- i5 b1·ot1ght to lJ01!1ng ten11Jer,1t111·e ,incl 111,11ntained to 
190 ° or 111ore. 

The ,eccl, 1<le11tit1ed b)' 1t, lot 11t1111ber, i, br<)t1ght out 011 1),tllet,, IJ)' 
111ea11s of ,1 fo1·k litt. Seed 1s pt1t i11to ,t wire basket co11str11cted to tit 
inside the vat i11 orcler to st1b111c1·ge the seecl i11 tl1e bo1l111g ,vate1·. To 
i11,111-e co111plete ,t1b111e1·,,io11 oJ all tl1e ,eccl, a l1cl i; pl,1cecl c)ve1- tl1e ,eccl 
tc> 101·cc it uncle1· tl1e ,1•,1te1· ;111cl ,1g1t,1tecl ge11tly to 111:1ke st11·e tl1,1t ,111 <>l 
it 1, ,11b111e1·gecl ;111<l 1·ece1ve, tl1e sa111c ,1111ou11t c>t t1·e,1t111e11t. 1\[te1· I½ 
to 2 111111ute,, tl1e ba~ket ot seecl 1s l1ltecl out a11cl JJ0111·ec! i11to ,l box 
d11111per, wl11cl1 is ha11clled by ,1 to1·k lift. This du11lper has a ;pot1t ,1t­
tachn1ent at the botton1, th1-ougl1 ,vhich the ,eccl is 1·1111 out. The box 
itself can swivel 360° whicl1 1nakes 1t adaptable £01- -"''orking between 
t,vo parallel rows of beds. 
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Atte1- ,111y IJ;11·t1ct1l,11· lot 1s el1 !)!)eel, 1 t 1s j)l,1ceel i11 tl1e bee! c>1· l)eels 
on tOjJ ()f tl1e 4'' l,1ycr ol coa1·,e sand. l"l1e seed 1s s1)re,1el ottt eve11ly 
over the s,111el, 11ot 11101-c tl1an t\,·o ,valnt1ts cleeJJ, cove1·eel ,v,th ex1Ja11decl 
ver111ict1l1te to ,t cleJJt!1 ol I'' a11c! ,,·atered elo,v11 l)t11·111g tl1e w111te1· 
1JJ(>ntl1,, l1·ec1t1e11t cl1cck, ,11·e 111,1cle to ~ee tl1,1t ,1elec111,1te 111oist111·e is 1n tl1e 
,tr,tl1fic,1t1<111 l)eel,. II tl1ey ,11·e tc>o dry, tl1e ,eecl will 11<>t ,JJI'<>llt 1111i­
fo1·111ly - ii LO<> Vl'Cl, 111t1cl1 c>I tl1e s,111cl ,i, ,lJJt t(> cl1·c>w11 C>ttl. 

Uncler 11or111al co11d1tions, tl1e ,eed usually beg111s to s1Jro11t i11 e,1rly 
l\·fa1·ch. Un,e,tS(ln,1lJly ,v,11·111 ar1cl 1noi,t ,ve<1tl1e1· e11co111·,1ge, sprot1t1ng 
IJefore 11c>r111,1l JJl,111ti11g ti111e. 

1"11e SJJr(>t1t111g ,eecl 1s c,11·cfully take11 011t of tl1e IJecls by t1se of a 
trow!. E,1cl1 lot is l1,111cllecl ~e,Jarately ,is to 111ai11t,1in ide11t1ty by lot 
1111111be1 ,1, 01·1gi11;1Jly g111e11. All de/01·111ecl 01· tw15tecl 5J)1·c>11ts ,11·e c!is­
c,11·clecl ,incl tl1e gc>ocl ,eecl JJl,1cecl 111to f1elcl lt1gs, cove1·ecl ,vitl1 ,t 11101st 
IJ111-l,11> IJ,1g ;111cl t;1ke11 to 1!1e lielcl 111 tl1e lielcl, ,1 ,J1,1ll<>V1' l111·1·0\1' ap­
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i11 the l1elcl IJy JJl<1ci11g ,t st,1ke ,vitl1 1t, co1·1·es1Jo11cli11g lot nt1111be1·. A 
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Atte1- ,111y IJ;11·t1ct1l,11· lot 1s el1 !)!)eel, 1 t 1s j)l,1ceel i11 tl1e bee! c>1· l)eels 
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As a stt1cle11t 111,tn)' Ye,11·s ago, I ca111e t111cle1· tl1e fo1·c,t 11t11·se1·y i11flt1e11ce 
Sho1·tly tl1e1·c,1t·ter, 1n the 111id-tl111·ties, I l1,1cl tl1e OJJJJ01·t1111ity of setting 
UJJ 011e of tl1c e,11·Iy s01! co11se1·vat1011 11t11·sc1·1es 111 Io,va, ,111cl this w,1s tol­
Jo,vecl by a l O-ye,1r st1·etch of cleveloJJ1ng ;111cl 111,1naging· a similar 11111·s­
crv i11 i\1is,0111·1 v\1h1le U11rle Sa,11 steerecl rle,11· of the or11a111e11t,1l f1elcl. , 

tl1e wilcll1fers c,1llecl for Jttst alJot1t ,1ny ki11cl ol l1,11·cly sh1·11l> a11cl vi11e, ;1, 
well ,t, 111a11y e,,e1·greens, ,,•hile tl1e fo1·e,te1·s cle111,111clecl ,tn <lssort111e11l ol 
trees for erosio11 control and otl1e1· plantings 

Tl1us v.•!1en 1 estal)lished ,ny o,vn co111111erci,1I nt11·serY several yea1·s 
· ,1go, it w,1s only log1r,1I to pick tlJJ seec!li11g J)roc!t1ctio11 JJract1ces whe1·e· 

I 11,td lei t off ,vorki ng tor the gove1·111nen t, 
In othe1· cl isct1ss Ions v.•e l1a ve reler1·ecl to 0111· sys te111 al El, l)e1·1·y, 

Missot11·i, as tl1e ''1nt1lch bed 1nethod of seeclling prod11ction," In ot1r 
1·olli11g !11lls 1·1sinv, fro111 the J\rf1ss1ss1JJpi llive1·, we ,11·e lJlessecl ,vitl1 ,1 
111ello,v loess,tl soil, 1·ecog11izecl ,v·l1e1·e,,c1· fo1111cl f<)l' its l101·t1c11lt111·al 1ne1· 
it. A JJOrtio,1 ol tl1is Ioessal 111a11tle 11,1s !Jee11 w,1sl1ecl ottl 011to tl1e ,1clJa­
cent 1·ive1· IJotto111 la11cls dt11·ing the f,11·111i11g ,JJe1·iocl IJefo1·e conse1·v,1t1011, 
Tl1is ,1llt1vi,1l C>t1t,1•ash, 11•he1·e cleeJJ c11011gl1, 11,1, JJ1·01Je1·t1es si1111l,11· to tl1e 
,,·i11d-cle1Jositecl l1ill soil,, 

vVh1le tl1ese soils are excelle11t fo1· /Jl,111t g1·owtl1, tl1ei1· collo1dal 
p1·01Je1·ties, l1111nus li1nit,1tio11s and tl1e i11te11sive till,1ge of the past yea1·s, 
n1ake 101· ;1 c1·11st111g .. JJro.ble111 Soil c1·11sti11g ,incl ge1·111i11,1tio11 of t1·ee ancl 
sl1rt1lJ seecls cio 11ot go togethe1·, ,ts )'Oll well k11ow. Tl1is is wl1e1·e tl1e 
sancl ,1re,1 seeclling gro,vers l1ave ;1n aclv;1nt,1ge. l311t ,,,e think ou1· co111-
JJen,at1on is in growtl1 perfor1nance ,titer ger1n1natio11. 

J\,fany of tl1e forest nurseries 11se a sane! covering over seeds to sec111·e 
good seedling e1nergence, For many years we have tested a variety of 
organic sulJstances. Seve1·a] have p1·ove11 111ore satist,1ctory than sa11cl. 
The one that !1as JJrpven 1110,t e[ficaciot1s and economical 101· ot11· co11-
clit1ons 1s ,1 st1·i11g')' sa,vd11st c,1llecl ''l1e,1cle1·-tow," ;1 by-JJroduct of local 
saw 1nills 111,1k1ng bo111·IJon ba1·rel heacls. As long ,ts the ,vh1te 0;1k trees 
keeJ) gro\1,i11g ancl tl1e d1·i11king l1al)it pt'1·sists, ,,,e ,11·e ass11red of <l reas­
onable sttJJJJly of this 1naterial ,·\Te clo 11se 01·cli11,11·y sawd11st as a st1b­
stitute whe11 tov., is not a,1ailable, bt1t J)l,1i11 sa,vdttst blows, ,,,ashes and 
J)acks ,,,here tl1e st1·ingy 1nater1al 1·esists tl1ese h,1zards. 

'None of tl1e seeds v.1e so,,, - a11cl ,ve clo g1·ow a ,vide range of ove1· 
100 tree, sl11·t1lJ and vine species - ,11·e cl1·1lled 01· othe1·,,,ise covered ,,,itl1 
soil 1\ll ;11·e b1·oaclcast on the seecl-lJecl st11·face, li1·111ecl by rolling, ;111d 
tl1en co,•erecl with the tow. The tl1 ick11ess of tl1e to1v cove1·ing will ,,a1·)' 
f1·om one-half inch to two incl1es 01· 11101·e, cleJJencling ttpon the dian1ete1· 
of the ~eecl ,incl ti111e of so,ving It ,v1ll lJe observed that a tow co,•ering ' 
n111ch thicker than a soil cove1·ing j5 per111i5s,1ble and clesi1·able, seedli11gs 
v,,ill 1·e,1clil)' c111erge tl1ro11gl1 ,1 relati,,ely tl1ick 111ulcl1 covering 

Tl1e esse11ti,1l ft1nction of tl1is to,v 111t1lcl1 is to c1·eate a surf,1ce to 
f,1c1Iit,1te seecl ge1·1n111ation ,111cl seeclli11g e111e1·gence. Ger1nination 1s 
,tl)ettecl lJy tl1e 1nore t111ifor1n 111oistt11·e ,incl te111per,1tu1·e envi1·onn1ent ot 
tl1e seed ,111c[ e111ergence is facil1t,1tecl by tl1e lc>ose, po1·ot1s strt1ct111·e ol 
tl1e 111,1te1·1,1I Tl1e l1e;1vie1· aJJJJl1r,11io11s of to,1• ,11·e ;1lso !1elJJft1l in ,,,eecl 
('()11 I 1·01. 
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1\lte1· t1si11g tl1is 111ate1·i,1l fo1· so111e t,,,o clec,1des, at tl1e 1·Jte of a 
couple of ht1ncl1·ecl tr11cklo,1ds ))Cr ye,11·, ,vc l1ave never ol)se1·vecl any toxi­
city to ,1ny 1)la11t SJ)ec1es. (No1· h,1ve ,,,e obse1·ved toxicity w1tl1 any k111cl 
ol sawclust.) Nitrogc11 st:1rv,1tion is anotl1er m,1tte1·. The lert1l1zing 
])1·og1·;1111 11111st be 111ocliliecl to SlIJ)J)ly tl1e extr,t 111t1·(>gc11 ,vl1icl1 1s ,tl)s01·l)­
ccl ,1, the 11111lcl1 IJ1·cak, clo,1·11. Tl1c1·e i,, (>I co111·se, 110 till,tg·e ol tl1e bee! 
s111·face 1111clc1· this 111etl1ocl ol seecll111g J)1·ocluctio11. It is ,t ,vell-know11 
1)!1eno1nenon that soil st1·t1ctt1re i111proves 111,1rkeclly t1ncle1· a 111ulcl1 c11t­
t111·e, ;incl we believe tl1at the very l,1rge qua11tities of org,1111c m,tteri,tl 
tl1,1t :11·e 1nco1·1)orated into the so1l, IJa!a11cecl ,vitl1 l1igh-nit1·ogen le1·ti­
]1ze1·, sig11ilicantly ,tdcl to tl1e ,oil h11n111s content over tl1e yea1·s. 

1\ll seecll111gs ,11·e JJrocl11cecl in raisecl ,eecl-beds fo1·1necl ,v1tl1 ,l La1·cl1-
111ont l>ecl tor111e1·. l11 tl1c early ye,11·s ,ve h,1ve tried seecl1ng ''on the !lat'' 
;111cl we beca111e co11vi11cecl tl1,1t \\'e ,,,,111tecl ;1 seecl-l)ecl r;11secl s0111e (i 

111ches al)ove tl1e J),ttl1 
Tl1e J)t·i111,11·y J)t11·1)osc o( ;1 1·aisecl bee! is to i1111)1·ove soil clr,,in,1ge 

;111cl ac1·:1tio11. 11Ve l1,1,1e ,1!111ost cc)11cl11clecl tl1,1t tl1e1·e ,1111't 110 st1cl1 a11i-
111,1I ,ts too 11111cl1 clr,1111age. J\1101l1e1· benelit of tl1e 1·,11sccl bee! is that 
1t 1s J)Oss1IJ!e to f111isl1 1t of! to .1 ne;i1·-1>e1·lect seecli11g conclitio11 ,,,itl1011t 
;1ny h,tncl wo1·k wl1atsoever. 

Beets ,11·e 10111· feet ,v1cle, ]),ttl1s t,,·ci feet ,,·icle. The :1ctt1al scecling 1s 
clone 011 ,t th1·ee-foot st1·11) clow11 the ce11te1· of tl1e !Jee!, giving tts a fi-incl1 
!)eel ,l1ot1lcle1·. ;\II ol 0111· eq11iJ)111e11t 11,ecl i11 ,eecll1ng ])1·ocl11ct10n l1Js a 
,vl1eel spacing of {i ft. ce11ter-tci-ce11te1·. Tl11s ,tJ)p!ics to ,ti! t1·acto1·s, clig­
gers, 111J11t11·e SJJreaders tised to S))l·eacl 111t1lcl1, wagons ancl a11y SJ)eci,tl 
c,11·ts 11secl !or 1110,,111g sl1acle a11cl tl1e like. 

One tool we l1,1ve fo1111cl tl1at is 111ost usel'ul i11 1·oll1ng ,111cl fi11isl1-
i11g tl1e bee! is tl1e Br1llio11 co1·r11gatecl seecle1·-1·olle1·. Tl11s roller l1as very 
n,1rrow two-i11cl1 cor1·11gations. Seed111g 1s do11e with this tool, with ,t 
G,111cly seecle1·, 01· IJv l1,1ncl. l\1I iscel lancotts s1n,1ll lots of seed a1·e 111ore , 

J)1·,1ct1c,1bly sown lJy l1,1nd, wl1ilc l1,1ncl IJro,tclc,1st1ng us11,1lly is best with 
st1·,1t1f1ccl seecl ,111cl va1·io11s types th,tt clo not le11cl tl1e111,clves to mecl1a111-
c,1 I seeclers. 

As a gt1ide i11' JJrocessing, J)1·e-t1·eating, so,ving and g1·0,vi11g the c1 op, 
a ''Seecl Sowing Data Sheet'' is 111aintai11ecl for eacl1 SJ)ecies or accession 
of seed. This sheet serves not only as ,t prod11ction plan b11t also as a 
1·ecorcl fo1· futt1re 1·eference Yot1 ,viii note that tl1e sl1eet 1·ecords sucl1 
data :-is accession nu1nlJer, co111mon a11d l)otanic name, so111·ce, amou11t 
of seed, seed 1)er potind, cutting test, esti1nated e1nergence, esti1nated 
IJlants per pound, production goal, quantity of seed to SO\\', seedbed 
density desired, bed feet to sow, prepl,tnting treat111ents, seeding details, 
disease a11cl insect cont1·0I t1·e,1t111ents, ger111ination notes and co11nts- as 
tl1e season JJ1·ogresses. 

Fe1·tilizi ng tre,1 t111e11 ts ,t 11cl soil cl eve IOJ)111e11 t a1·e si 1111la1· to ,111y othe1· 
goocl 11urse1·y IJ1·acticc. In starting a ne,v seecll)ed ,trea, we try to bring 
tl1e Janel to a 1·i,1isl1ed g1·acle ,,,itl1 ,t lane! levele1·. Then we go tl1ro11gl1 
a JJere11ni,1l S<)C! crOJ), invcilv111g ,t fibro11s-1 ootecl gra~s like b1·0111e-grass 
01· J)e1·e11ni:1l fe5c11e, fo1· at least two ye,11·s. D111·i11g tl1is pe1·1ocl we strive 
to IJring tl1c ~011 to ,tn O))t111111111 level <)l fe1·tilitY. Necessary li1111ng ,tncl 
1·ock ])l10,1)!1ate go on. 11s11,1lly JJ1·i<i1· to 5eccling tl1c 5ocl er<>)), ,111cl s111)-



j)le111enta1·y le1·tilizing is clo11e ,is 111cl1c;1tecl l)y soil tests a11cl J)l,111t g1·0,1•tl1 
to achieve a l1igh, l)ala11ced level of lert1l1ty. Gro,vtl1 of tl1e sod c1·01) 
is e1tl1er grazed or 1nowed and allo,ved to 1,111 l)ack on tl1e grouncl, rathe1· 
than re111ovecl as lorage. 

vVe atte1111)t to 1naintain the pH level somewhat on the acid sicle 
(,tl)ot1t pH 5 5 to 6 0) ,1·l1ich is near opti,1111111 fo1· 111ost of tl1e ,eeclli11gs 

we g1·0,v. ll:1rely are :.iciclit'yi11g ,1111e11cl111e11t5 necessary a\ 111 C>t11· ,11·c,1 
clo not gro,v any <)f the eric,1ciot1s plants under open fielcl cond1t1ons. 

Neeclless to ,,ty, on s11cl1 an inte11sive crop as tree ancl shrul) seecl­
l1ngs, it is econo111ical to apply ,vl1ateve1· fertilizer is inclic,ttecl to 111ai11-
t,1in dn OJ)ti1n11m level of the 111a ior ele1nents. (Tr,1ce ele111ents 11ncle1· 
0111· syste111 h;1ve 11ot l)een a J)roble111) Jndicatecl ;1111011nts of tertilize1·s 
;11·e aJ)plied J)rtor to !)eel for111ation. SuJ)JJle111ent,1rY feedings, J)ri111arily 
nitrogen, a1·e macle as the seedling c1·ops grow, either ,vith a bed spreacl­
e1· or, prefe1·,1IJly, 111 \<>l11IJle fo1·111 tl11·t)t1gl1 the irrigation sy,te111 

"\i\1EEI), DISEASE, INSECT CONTROL 
In 1)1·e1J,11·i11g 11e,,· g1·c11111cl !01· seecl-lJecls, J),11·tic11l,11·ly lollo,1•i11g· ;1 socl­

c1·01), ,ve t1·e,1t ,vitl1 l)1elclri11 or a si1nil,1r 111secticicle ;1s a JJrotectio11 
;1gainst gr11bs ancl otl1e1· 1·oot-att,1cking insects. 

We 11sec] to worry :1 lot alJout da111ping-of( co11trol ancl possil)ly 
should be a little n1ore concerned nov.•. 111 times J)ast ,ve have 1·11n the 
gam11t of· vario11s che1nicals suggestecl for cont1·olling d,1rnping-olf clis­
eases, but we no,v use no S]Jecific for tl1is J)t1r1)ose, except whe1·e d know11 
or anticipated critic,11 proble1n exist, If ,ve can get ot1r seedlings ger-
1nin,1tecl and growing d111·1ng thei1· no1·n1al e,1rly spring ge1·111i11at1or1 pe-
1·iod, our da1111Jing-off diff1c11lties aJ)])ea1· 1n11ch less pronot1ncecl. Tl1is 
t1s11ally n1eans eithe1· fall seecli11g 01· early SJ)ring sowing of strdtified 
seed. The 11on-clor1nant ea1·ly-,111111ne1· f1·uiters, s11ch as ce1·ta1n 111a1Jles 
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their no1·1n,1l d1,pe1·s,1l J)eriocl. ln i,1ct, ,eecl1ng wl1en n,1tu1·e no1·1nally 
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'\,\Te very m11ch s11bscri!Je to the theory of cleani11g up the seed-1Jed 
area of weed seecls ancl pathogens 1J1·io1· to seecli11g, ancl ,vish tl1e1·e v.•as a 
11101-e efficient, econo1nical 111eans of doing this A111ong tl1e cl1e1nical · 
1netl1ods, methyl bro111ide is certai11ly 011tstancling. The ol)ject1on is 
the cost ancl the labor of la)•ing ta1·1Js. For ;$400 or $500 per ac1·e ,,,e 
can do a lot of l1ancl weeding. 

,,ve l1a,,e in yea1·, JJast i.1secl calci11111 C)'ana111ide eff'ectively ag·ai11st 
,veecl seeds Tl1is does entail a seve1·al-111ontl1 ti,ne l,1g f1·0111 t1·e;1t111ent 
to seeding ancl i11,,olves c11111be1·sc>111e 11111lcl1ing. F111·ther111ore, 1t ,1·111 
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vVe l1ave testecl the va1·io11s pro1J1·ietary soil ste1·ila11ts ,1•itl1011t get· 
ting too c11tl111,1;1stic. Foi· S(>1ne ye,11·, ,1•e 11,1,,e IJeen 11sing ,tll)'l ,1lcol1ol, 
,vhicl1 c,111 IJe it]J])liecl 5afely ,111cl co11ve11ie11tly th1·011gl1 tl1e i1·rig,1t1011 
,)'S te111. In fact, th:1 t is the 011 l y ,,,a y I ,vo11 lcl ,,,,1 n t to tot1cl1 th i, , tt1 ff. 
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1\11 ,11)!)lic,1tio11 ol 25 gal. 1)e1· ac1·e ,v1ll 1·t111 al)ot1t 011e-sixtl1 tl1e c<),t of 
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!)CCt tl1ere ,11·e so111e l)enelits 111 tl1is cl1rectio11. Tl1e1-c 1s ce1·t,1i11ly 110 
~11lJstit11te 1"01· ,1 g<>ocl ,,1nit,1tio11 1)1·og1·,1111 tl1at IJ1·evc11t5 ,,,eecls f1·0111 gcii11g 
tc> ,eccl. 
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scilve11t treat111ent ,vitl1 co11ile1·s Tl1e1·e rs 110 cl1e111ic,1l ,,,c ca11 ttse 011 
tl1e b1·oacl-blaclecl seecll ings. For trans1)la11 ts, wl11cl1 ,ire s01netl11ng else 
,1ga1n, we l1ave tested ,t nt1111be1· ol tl1e l1e1·lJic1cles ,111d li11cl tl1,1t S1111a1ine 
sce111s to lJe the best 50 l,11·. 

vVe ,till l1ave l1,111cl \\'eecl111g to clo l~ut tl1e fact is tl1at 1t is 111t1cl1 
le,s of a job tl1:111 it trsecl to be in tl1e e,11·ly )'e,11·s. Ins tea cl of 50 ,veecle1 s 
i11 ,t !()-acre l1elcl ol ,eecl-1Jecl5 i11 J1111e, ,,,e c,111 get ,1lc)11g ,v1tl1 ;1 cloze11. 
th,111k5 to cl1e111ic,115. 

SEED PRETRE.t\ Tl\1£ENT ' 

I l1,1ve tci11rl1ecl 011 tl11s sulJject a11cl ti111e cloes not 1)e1·111it ;1 1·t111-
c!o,v11 011 t1·c;1t111c11t lJy SJJecies Sttflice rt is to say that a11y secclling· 
g1·0,vc1· wot1lcl cl<J ,,,ell to 11,1,,e ,1 file of tl1e Royce Tho1111)s011 111,titutc 
IJ11llctins on woocly plant seecl 5tt1cl1es. 1\nothe1· ''111t1st'' is the US. Fo1·­
est Service '\Voocl)' Plant Seecl l\1fa11t1,1l," l\1f1sc. Pttb G54. Tl1e v,11·iot1s 
seecl J)rOJ)ag,1tio11 pa1)e1·s in the P1oceed11igs of tl1e 1~1n11t P1·opn[!,r1tr11s 
.Societ)' ,ire a111ong the vc1·y best 1·ele1·e11ces av,11lalJle. ' · 

For 20 Ye,1rs ,ve l1ave v,1cill,1tecl bet,11ee11 fall seecl111g ,,s. st1·,1t1f1c,1-
t1on ,incl SJ)1·i11g 5eecling The1·e ,11·e l1az,11·ds eitl1er ,vay He1·e 011 tl1e 
West Coast ,vl1ere yot1 h,tve little if ;111y colcl J)er1ocl, tl1e clorn1;111cy p1·ob­
le1ns of yot11· seecl sttbject, ,vot1lcl certai11lv l)e cliffe1·ent to ot11·s ,,,he1·e 
,ve h,1,re hcJ11est-to-gosl1 ,vinters, vVith few exceptio11s, ,t1cl1 as tl1ose 
SJ)ecies tl1at 111,1tt11·e tl1eir f1·t11ts i11 tl1e SJ)1·ing or e,11·ly st1111111e1-, the ,,,ood)' 
J)l,tnt seeds we 1)rop,1g,1te l1,1ve clor111ancy of so111c kine!, ;incl this is a 
l,1sc111ating st1b1ect in itself. Oftc11 as not tl1e1·e ,viii be a f,tctor of seccl­
coat in1pe1·111eability co111l)inecl 1\1 1tl1 i11ternal clor111ancy A la1·ge nt1111-
ber of the clesirable genera, such ,ts Vibt11·nt1m, Crataegt1s, Ilex, Tilia, 
T,lxus, etc., are 111e1nbers of tl1e ''t,,,o-vea1·'' class, ,vhicl1 reqt1ire a war1n 
after-ripening period preceding ;1 cold period. I1npermeable seed-coats 
(which 111ost legt1111es possess) a1·e tist1ally handled by sc,11·ification. vVe 

l1ave sta11da1·cl1zecl 011 a 1Jat11 in sl1l1)l1t1ric acicl £01· all Ol11· sca1·ific,1tion 
,vo1·k. . 

SEF.D PROCUR£J\,fENT 

vVe obtain seed fro1n a n11mber of do1nestic sot1rces and foreign 
,ou1·ces, ,ts ,,,ell as f1·0111 ot11· local 11,11·,·estings. Eve1·y seedling g1·0,11er 
l)ats his l1eacl ag;1inst the proble111 of i111port1ng seed ancl getti11.~ it i11 
titne to so,v 01· st1·atify ,tt tl1c ))t·o1)e1· J)c1·iocl. In 111any c,tses the1·e si111-
J)ly isn't ,tny ans\l·e1· except to c,trr)' the seed ove1· ;111 extr,1 year. We 
l1<lve go11e to so111e eflo1·t to estalJl1sl1 heclge 1·0,11s 01· otl1c1· stcJck tJla11t­
ings to J)1·oclt1ce Ol11- o,,,n seed of several S})ecies. If 011e \\1 111 only !c)ok 
;1l1e,1cl f,11· e11011gl1, tl1is is an excclle11t ste1J. 

Seecl 1)1-01Jag;1tio11 ,viii ,1l,v,1ys l1,1ve its li1111t,1tio11s IJec;111,e of tl1e 
11cce,,1ty t<) tJrocl11cc clo11e, vegct;1tivcl)'· J{11t ,vl1erc ,t ,11l)ject ca11 !Je 
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))l'O))dgatccl l)y ,eccl, tl11s JJ1·,1ctice 11,1, 111L1e,l1 to C<J111111e11cl it. I l>elieve 
1t 1, ,1 1·,11·e 111sta11ce 'A'hf~1·e ,1 p1·01)e1·Iy-JJI'OCl11ced seecll1ng ,viii not 011t­
JJerfor111 111 gro1\·tl1 ,1 c11tt111g-grow11 JJ!ant of tl1e s,1111e specie,. So111e­
t 11nes th1, clillerence is ,1Ject,1c11l,11·. Seecll111gs are needecl i11 q11d11tit)' 
;1, 1111cler,tock, l{11t dg,1111, ,\1hc1·e ,1 seeclli11g ty1Je 1, e,0111JJ,11·,1IJle 111 
c l1,11·,1cte1·i,tic, tf> tl1e selectf'cl clf>11e, tl1c ,eccll111g 111,1y l1;1ve 1111JJ<>rt;111t 
,1clv,111tagc,. l11co1111J,1talJility JJ1·ol)le111, 01· gr,1lt 'A'e,1k11ess olte11 ,1ppe,11· 
yea1·, ,tfter j)l,1nt111g, ,5fJrr1cti111es ½'ith cl1s,1,trc)11s results. Seecl IJ1·opag,1-
t1on 1s 1·eq11i1·ed t<) select 11e'A' ,111cl bette1· types, a11d 111,1ny tyJJes ,v1ll, c>l 
coL1rsc, cr)111e reaso11alJly true fro111 seed. So in the ,1rt ancl ,cience of 
J)1·opagatio11 'A'e ,v1ll ,1l'A1,1)'s J1,1ve ;1 J)i,tce for· tl1e sexuall)'•p1·ocluced JJl,111t. 
It is ,t t,1sci11;1t111g fielcl ,111cl 111,1y r)fle1· 1·e,varcl, co111e11s11r,1te ,,,1tl1 veget,t­
t 1ve tee,h111q11c, 

Cl1a11·111,111 St<)tt te111ye1· i 11 t1·ocl 11cecl ivf 1·. Ge1·cl Se,hne i cle1·, S,11·,1 tog,1 
Hortic11lt111·al Fo1111cl,1tion, S,11·,1tog,1, Cd!ilo1·11i,1, ,,,J10 J)t·esc11tecl I1i, IJ,IJJ· 
e1· 011 the JJl'<)cl11e,t1011 fJl 11·ee 1oot,tocks 

' 

PRODUCTION OF ROOTSTOCKS FOR ORNAMENTAL TREES 
IN THE CONTAINER NURSERY 

G 1,Rn Sc:HN1,11> 1,R 

.'Sr11r1tog;r1 H<J1t1c11lt111·<1l Fo1111dnt1011 
Sr11 n I ogc1, Cr, I If 01·11 ,n 

For tl1e clisc11ssio11 of rootstock JJ1·od11ctio11 o( 01·11an1ent,1l trees i11 
tl1e cont,1ine1· 11u1·,ery, I l1;1ve selectecl live trees wiclely pl,1ntecl in Cen­
t1·,1I C,1liforn1,1 ;\ltl1011gl1 clo11al 1·e1)1·od11ction is JJracticecl \\11th ,111 of 
tl1cse t1·ees, 1110s t < >l the111 ,1 re JJl,111 tecl ,ts seed! 111gs Seeding techn 1911es 
101· contai11er· procl11ctio11 cliffer 011ly in le,,, 1·espects, ,vhe11 tl1e yot1ng 
]Jlant is to be 11secl as ,1 rootstock ,ind ,vl1en it is to. be grown as a seed­
l111g SJJeci,nert £01· pla11ting 1'he pttrJJose of this paper is to foc11s on 
tl1e seed! i 11g, 'A'h icl1 1s to IJe 11secl ,1s ,1 1·ootstock ,1 ncl to point Oll t tl1e 
JJ1·actical steps a11d co11sicle1·ations necessar·y to p1·oduce tl1at pla11t. 1 
sl1all e1nphas1zc tl1e selection of tl1e seecl JJarents, ,vitl1 ,1 vie,v to,vard 
obtaining material wl11ch is vigorous ancl o( 11niform size in the seed 
bed. I also ,va11t to e1npl1asize s01ne aspee,ts of propagation t1niq11e to 
each tree. 

Tl1e follo,ving t1·ees ,v1ll l)e cl1sc11ssed: Liqitidn1nbn1· sty1nc1flttn, P1.5-
tr1c1n cl1zr1e11s1.5, G111l1go bz/o/Jr1, J11agnolia g1·nnd1f/rJ1·a ancl Qi1e1 cits 1/ex 

Lzqu1dnn1/Jn1 sty1·r1cifl1ta is 1no11oecious; every tree has the potenti,11 
to !}e,1r lr11it ,111cl seecl. ;\ltl1011gl1 re1Jo1·ts lron1 the E,1,te1·11 U11itecl 
St,tte, 111clic,1te tl1at tl1c tree J1;1s to be al1nost 25 ye,1r~ olcl belore it starts 
to l)e,11· lr111t, 1\'e l111cl tl1,1t tl1e trees i11 Ce11t1·;1I C,1l1for11i,1 11,11,1Jly sta1·t 
to l)c,11· f1·11it ,vl1c11 1!1ey ,11·e ~eve11 tr> eigl1t )'e,115 olcl, f>lte11 yielcli11g 
l1e,1 V)' ,1·01)~ ,1 t t lie ;1ge of Ii I tec11. 
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It is 0111· ol)servatio11 tl1at Liq1ticla1nba1 sty1(1cifl1tl1 has ,1 11ar1·0,,, 
1·a11ge ol v;1r1,1l)1lity 111 size ;incl vigo1·, since one t1·ee i11 ,1 l;11·ge 11c1ghlJ01·­
hoocl oi trees J)1·ocl11ces tl1e sa111e q11al1ty ancl q11;111tity ol ,eeclli11g5 eve1·y 
year, wl11le tl1c t1·ee besicle 1t cloes not sl10,,, tl1e 5;1111e q11,1lit1es at all. 
In spite of 11111cl1 v,11·i,1ticJ11 111 s1;,e ;1111ong tl1c 11cigl1IJ01·i11g t1·ee, tl1e ,eecl­
li11g~ ol ci11e t1·ee ,ee111 tci lJe ratl1e1· 11nifo1·111 vVe cci11cl11cle tl1at i11 ,elect-
111g the ,eecl JJ,11·e11t lcir L1q11ida1nbr11 st11111c1f/11r1, 011c sl11i11lcl e11cleav1>1· 
to ti11d one s111)e1·ic>1· seecl spec1111en, 1·egarclle,s ol the q11al1ty oi the 
neig·hlJor1ng t1·ee, f\ gcJocl tin1e 101· seecl collecting 1, l,1te Octol)e1·. The 
i1·u1ts 5ho11lcl be JJickecl wl1e11 still g1·een ,111cl the11 ex[)<>secl to sunlight. 
Soo11 they will <>)Jen, ;111cl the v1,1lJle seecls c,1n tl1e11 l)e SCJJ,1r,1tecl 1'1·0111 the 
,tbortive seecls, ,,,!1icl1 a1·e cl1scarclecl at the s,1111e t1n1e ·r11e cl1·iecl ,eecl 
,ho11lcl be 5tci1·ecl 111 ,1 cool ;11rtight cont,11ner. ;\ st1·,1t1l1c;1t11)11 JJer1ocl ci[ 
,ixty cl,1ys ,it 41 ° ,,,,IJ J)rocl11ce 95'_70 ge1·111111,1ti<i11. 

Seeds JJl,111tecl 111 e,11·ly J\'farcl1 a1·e reacly 101· t1·;111~1Jl;111t111g by tl1e 
l11·st ol _1''f,1y. No 11101·e tl1,111 400 scecl, sho11lcl !Jc J>l,111te1I JJe1· sq11a1·e 
foot ot seccl ll,1t, 111 01·cle1· to give e11011gl1 1·1io111 lc>1· tl1e clevelc>JJ111e11t c>l 
,1 stro11g seec!li11g ,,ve 1·eco111111encl 111 0111· S,11·,1tog,1 cli111;1te tl1,1t tl1e 
young JJla11 t l)c keJJl sl1aclecl tl11·011gl1 the I 111e1· st,1gc. T,vel ve t<> 14 
111oi1ths ,titer· tl1e seecll111gs ,,,ere fi1·st t1·,111s1Jl,111tecl, tl1cy ,11·e 1·eacly f<)1· 
l>11cld1ng 

Wl1e11 co11,iclc1·111g tl1e J1,1bits of tl1e seeclj),11·c11ts <>I J)z1tr1c1r1 cl11nr:11-
.,,,, ,ve ;11·e C<)11J1·ontecl ,vtl1 two d1ff1c11lt1e,: ,1lte111,1Le l)e,11 i11g ;111<! ;1 
ivicle 1·a11gc ol v,11·i;1l)ility i11 ;ize ,11no11g the ;eeclli11g,, ,,,J11cl1 i, JJt·r>balJIY 
c;1115ecl by freq11e11t crc>,,-pollination. 

vVe select ,1 nt11nlJer of scecl trees 011e ye,1r ,111cl kee1) Ll1e l1arvest of 
eacl1 t1·ec sep,11·ate tl11·oug·h tl1e fi1·st ,incl seconcl g1·0,vi11g se,1so11. Eacl1 
tree ,v1ll ,l1ow cliilerent results ,,,ith 1·ega1·cl to JJerce11t,1ge ,111cl L1111e c>f 
germ1natio11 ;111cl ,tlsci un1fo1·1111ty ancl vigo1· i11 tl1c ~eccl !)eel. Tl1e san1e 
trees will n<>t JJrocl11ce ,1 sati5f;1ctory ,eed c1 <)JJ tl1e lollo"''lllg ye,11·, ,o tl1,1L 
,1notl1er grot1 JJ of t1·ee.~ shoulcl be selectecl ,incl t1·c,1 tecl in the s;1111e ,,,a) 
as i11 tl1e JJ1·e,,io11s yc,1r. Afte1· a 1111n1be1· ot ye,11·s, 1t ,l1011lcl be ))055i1Jle 
to 1·ecog111ze the !Jest seecl parent i11 eacl1 g1·ottJJ. JI 110 cons1stencv ca11 
be found, the seeds should al,vays be collected £1·0111 f1·t11 ts ,,,hicl1 ha,,e 
a blt1e-green color, and 1·elativeJ,, large, and riJJen abo11t the san1e time. 
Early Octobe1· is a goocl ti111e for seed collecting. l."l1e p11l1J c;1n be 1·e-
111oved fro111 the ~eecl IJ)' 1·11bb111g the f1·t1it o,,e1· ,1 sc1·ee11 after a b1·1ef soak­
i11g i11 so,tJJ ,v:1te1·. 'Thoro11gl1 clrying of tl1e seeds l)efo,·e they are JJlaced 
i11 storage i5 1111portant. A stratification pe1·iod of ,10 days will 1·esult 
in gern1inat1on of abo11t 90o/" of all potential ger111inato1s. Not 1no1·e 
tl1an 250 seec!s should be J)ianted pe1· sq11are foot of seecl bed. 

Seecls so,v11 i11 c:11·ly J;11111a1·y, follo,vecl IJy L1·,111,1)l,111Li11g i11tc) pe,1t 
pots i11 e,1rly J\,f,1rcl1 ,ind c;1nning i11 l\f;1y, ,viii resttlL 111 75o/c, ol ,111 plants 
bei11g 1·e,1cly for lJt1<lding i11 .J11ne ot tl1e Jollo,vi11g yc;11· 111 SJJite of 
p1·ope1· ca,·e i11 selccti11g goocl seecl JJa1·ents, we Ji11cl tl1,1L Ll1e1·e i, :1 wide 
1·:1nge ol v;11·i,1l)il1ty ,1111ong tl1e seedli11gs, it tl1e scecls :11·c collectecl in :1 
neigl1borl1oocl ol t1·ce; cove1·ing :1 city block 

Tl1e tl1i1·cl t1·ee, G1'11!1go l,zloba, !1a, ,eecl111g l1:1l)1ts ,,,l1icl1 a1·e i11 
~o,11c 1·e51)cc,t~ 1111ic111c, c·c)1111>:11·ecl ,,·itl1 1110~1 <>tl1c1· t,·cc, 1\lte1 tl1c ,eecl~ 
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,11·e collectecl 111 ed1·ly Octobe1· ancl tl1e IJt1!1J !1,1~ IJee11 1·e111ovecl, ,,,e 11,,,,e 
,t Gi11kgo 11t1t tl1,1t !1a, a11 t111developecl e111b1·yo at that t11ne. Tl1e cledil­
ecl ,eccls sho11lcl IJe packed 1n laye1·s ol 1no1st sa11d, wl11le exJJOsed to no1·-
111al 011ts1cle te111pe1·at111·e During tl1e 11ext te11 ,,,eeks, tl1e de,,elopn1e11t 
<>l tl1e e111IJ1·yo ,,,111 t,1ke place. In l,1tc l)ecc111IJc1·, v-'e S<),1' the ,eecls i11 
()lltll(J()l' \Cell !)eel~. ,,ve JJ1·efe1· 1·ov-r JJl,111t111g ,lll(l J)l,111t ,tl)<)llt one j)()llll(l 
<>l 111<>1,t ,111cl cle,111 seecl per sq11;1re y,11·cl. ;\f te1· 011e g1·ow1ng· ,e,1s<Jn, we 
cl1g ,incl g1·,1cle tl1e seec!l111gs before tl1cy ,trc JJld11tecl i11to ga!l011 cans. 
;\f ter ,1notl1e1· g1·0,vi11g ~e,1scin i11 g,1llci11 e,,111s, they ;11·e reacly for b11cl­
cli11g. Alternate ,ind i1·regul,1r bearing ol G1nl1gr1 lJ1/r1/Ja is q11ite corn-
111on. Tl1ei1· r,111gc ol vari;1bilitY is r,1tl1e1· 11;1r1ow, altl1ough the seeds 
;11·e JJickecl 111 ,t J;irge neighborhoocl <>f t1·ees Tl1e g1·;1cl111g ol the seed­
li11gs 1s ;111 i1111Jo1·t,111t JJ1·oced111·e to sec11re 11nif<)1·111 1·ciotstock 111ateri<ll. 

vVi tl1 111 rign rJ/1r1 g1 r111d1 fl 01·r1 tl1e JJ1·01Je1· select1011 of tl1e seed pa1·e11 t, 
see111s to l)e 1'e1·y i1111Jortant Tl1ey s110,v ;1 wicle r,111ge ot varia!Ji!it)' 
Tl1e ,eecls f1·t)111 <>11e t1·ee y1elcl ~eeclli11gs fll cci11~icle1·,1IJ!e v,11 iatio11 i11 
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Fig11re I lnfl11e11ce of the depth of coppe1 ,,·ire on the 1 oot clcvelop111ent of 
Q11c1·c11, ilcx. 



v1go1·. Al,o tl1e vi<1b1l1ty of tl1e seeds dille1·s !1·0111 t1·ee to t1·ee It 1s 
<>Ur observ,tt1on that tree, of t111ifo1·111 size ,111d ,tge ~hould be p1·efer1·ecl 
as seed parents. U111for111 trees 1n a11 1solatecl 'Joc,1t1011 JJrovicle tl1e 111ost 
t111ilo1·1n ,eedl1ngs. Fo1· best re,t1lts 1n ger1ni11atio11, tl1e seed, shottlcl be 
fully ripe. Cones ,vl1ich are ha1·vested 1n tl1e t1rst JJa1·t ol Octol)er wl1en 
,till partly clo,ecl p1·olluce seecls ,,,1th a s111all JJe1·cent,tge l>l ge1·111inatic>11. 
Seed, collected t1·0111 tl1e s;11ne tree ,1lJout t,venty days l,1te1· ,howed ex­
cellent ger111inat1011 rest1lt,. \rVhen tl1e 1·ecl seecls a1·e ,,1,1 l)le ,ill o,,e1· tl1e 
Jrt1it, the best t1111e lor ,eecl collectio11 l1,1s co111e. Alte1· ext1·,1cti<>11 of 
the seed, the reel !Jtt!JJ shoulcl be re111ovecl i111111ecl1,1tely ;111(! the seed, 
thorot1gl1ly d1·iecl belo1·e IJeing placed in sto1·,1ge 

;\ ,t1·atil1c,1t1011 periocl <>I GO ll,1y, :-it 41 ° t1,t1ally 1·e,t1lt, 111 ge1·111111,1-
t1011 of SOo/0 <)l tl1e j)<>te11ti,1I ger1111n,1to1·s. No 111ore th,111 :!50 ,eecl, 
shottld lJe pl,1nte<I per ,qt1,11·e toot ot seecl flat. Tra11splant111g c,111 be 
perfo1·1ned st1cce,sit1lly alter tl1rce tc> lot11· trt1e leaves a1·e lieveloped. A 
gro,v111g JJeriod <Jl ,1bot1t 17 111011tl1s i11 ,t gallo11 ca11 JJroduce, ;111 excel­
le11t rc>otstock. 

Tl1e proJJag,1 t1on ot Q21e1 ,its I lex 11,1s one ve, y i11 te1·esting ,t,J)ect 
-1-11e :1co1·11, ,hould be pla11tecl in ,1 deep box which 11,1s coppe1· 1nesh ,it 
the bc>tton1 As soon as the ,1ctively g1·0,v111g root t11J co11tacts the wire, 
it w1ll die. Sicle 1·oots ,11·e forced tc> de,,eloJJ. 11 the aco1·11s ,ire pla11ted 
,oc>11 atte1· they are 1J1cked 111 tl1e l,1li 01· e,11·ly ,v111ter, r<)Ot <1ction will 
,ta1·t ,titer abottt t,vc> to th1·ee ,,·eek, Tl1e nt1n1be1· a11cl <Jt1,1lity of side 
rc><>ts i11 1·el,tt1011 to the a111ot1nt oi tOJJ gro,vth depe11cls largely tJJJOn the 
cleJJth of tl1e COJJper 111e,l1 1111de1· tl1e ,1co1·ns. Best 1·esults a1·e obta1necl 
11 tl1e ,vire is JJlacecl 6'' bclo,v tl1e ;1c<>r11,. Tl1e nt1111be1· ,111cl qt1,1lity c>l 
,ide 1·ciots ,viii clecre,1se 1·,1p1dly ii tli.e COJ>pe1· wi1·c i, 11111e or twelve 
incl1es below tl1e ,1ror11s. Five 1non tl1s alter sowing tl1e seed,, the ,eed­
ling is reacly 101· t1·,111,JJla11t111g cl1rcctly intc> ,l gallon can. Alter one 
g1·0,\'i11g ,easo11, tl1e seeclli11g· c,111 ,erve ,ts a rootstock . 

• 

CHAIR1vIAN H}=RB FOWLER. vVl1y cloes ,t coJJJJe1· ,creen kill 
tl1e 1·oot tip ot Oak seedlings;, 

J\,fR. SCHNEJDEIZ: .1\s f,11 a, I kno,v, COJJJ>e1· i~ t<Jx1c. CoJJper 
11aJJl1tl1e11<1te JJ,tinted 011 tl1e botto111 ot a flat w1ll give tl1e ~a111e 1·esult. 

l\lll. JV;\N STRIBLING: Will yot1 tell 111e ,1 co1111Jat1ble ,111cl 
cl,varling rootstock for l\'Iagnolia St. J\;lary? 

t\IR SC:HNEJDEll · I do11't knt>\\" ol a cl,v,1rfi11g 1·c><>t,tc>ck to1 
j\,f,1g11<>lia St. j\,f,11·y. v\re clo k11(>\V tl1at J\,f,ignolia St. J\,[,1ry is sensitive 
to the v,1riat1on a1nci11g tl1e seeclling,. 11 \0111ebc>cly c<>ttlcl ,ect11·e ,1 ~eecl 
,011rce ,vh1cl1 produced s111,111 seecllir_1gs and co11ld get bt1ds to g1·ow 011 
tl1em, he \\'Ould p1·obably end up in tl1e lo11g· run ,vith j\rfag11oli,1 St 
j\,Ja1·y plants which arc ;,111z1ller tha11 11orn1al. 

j\,JR. STRIBLING: Are J\,fagnolia cttttings u11der 1n1st a, success­
ful a~ budding? 
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j\,{R SCHNEIDI:.:,R: l <l<) not k11t),v abotil l)ucldi11g 1vlfig1iol1ct 
g1111id1f/01a 01· cuttings 11ncler 111ist, b11t l clo k11ow tl1at 1vlagnol1a g1·nnd1-
flo1{t St. Nlary can be r<)Olecl fro111 ct1tti11gs, but dttring the ,vinte1· tin1e 
,vhen tl1ere is mo1·e 111ist ope1·,1tio11 ancl ,vl1e11 the ct1tti11g rnaterial ,vas 
q111te hard. 

' 

' 

' 

• 
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SATURDAY AFTERNOON SESSION 

October 15, 1960 

j\,f1·. Lot11s LeV,1lley, 1-Ieacl ol tl1e De1J,1rt111ent ol 01·11;1111e11t;1I Ho1·­
t1ct1ltt11·e, F1·es110 St,1te College, F1·esno, 111ocler,1ted tl1e Sy1111)os1t1111 
Cl1ai1·111,111 LeV,1lle)' 111t1·ocluced i\·[1·. Lloycl Joie)', l)i1·ectc>1·, US D,1\. 
l'l,111t l11t1·otl11ct1011 St,1tic)11, Cl1ic<J, Cal1lo1·11i,1. 

EXPERIENCES WITH PROPAGATION OF THE GENUS PISTACIA 
LLo,·o r~ .J OL1,,· 

U .. '-J. Depc11trrient cif A,12,1·1c11lt1t1e 
• Cl11co, C:c1l1fc11111c1 

lNTROl)UCTION 
Yot11· 1)1-<>g1·,1111 c<>111111ittee asked 111e to clisc11,, ot11· cxpe1·1e11ce, co11-

c.c1·11ing tl1e JJro1Jag,1tion ot Ptslr1c·1r1 ,It the U.S. DcJJart111cnt of Agrict1l­
t11re, Pla11t l11trodt1ct1011 St,1tio11, Chico, Calil<Jrni,1, p,1rtict1l,11·ly as tl1cse 
ex1Je1·ie11ces relate to P. cl1111e11s1s. 

Inte1·est i11 tl1e ge11t1, P1stac1c1 1s 1·a1Jidly 111c1·ea,i11g tl11·ot1gl1ot1t 11111cl1 
<>I tl11, C<)t111t1·y Tl1t1, l,11· this ;1ttent1011 ]1;1s ce11te1·ed 011 JJzstcic111 1.l11-
11c,11,1, Bt111ge, ,1 t,,11 colo1·i11g ,l1aclc tree, ,111cl 011 JJ ve1·11 L., \Vh1cl1 JJIO· 
cl11ces tl1e e<l11Jle J)i,t,1cl1io 1111t ol c<)111111e1·ce Aclclit1011,1I SJJecies st1cl1 
as P c1tlc111t1cc1 Desf, P. 1nte1-ge11·1n1ct Ste,\•,11·t, P. Leiitzscit,·, L., P. te1·elJ11i­
t/111, L, ,111cl s0111e l1ylJ1·1cls ot tl1ese ,11·e ,1lso JJ1·0111isi11g ,1, sl1,1de t1·ees 01· 
1'01· 1·oot,tocks 

• 

]\,Jost <>I c1t11· 1·e,c,11·cl1 \Vitl1 P1,tc1c 111 !1,1, l)ee11 c<i11ce1·11ecl \\0 itl1 JJ_ 111:111 
.,~ ,L 1Jote11ti,1l 11e\\' c1·ci1J lc>1· this C<)t111t1·y. 'l'o ,1 le,,e1· exte11t tl1is 1·e,e,11·cl1 
11,1, ,tl,o 111clt1clecl ,1-<)1·k ,1•itl1 JJ1,lr1c1c1 ~1Jec1cs ,111tl hylJ1·1tls ,is 1·oot,tocks 
l<i1· P ve1r1, ,111cl ,1•1tl1 JJ. c/1111e11s1.1 ,ts a11 01·11.1111ent,1l ,l1,1cle t1·ee Al­
tl1ot1gh tl1e1·e ,11·e 1JrolJle111, in JJI'OJJ,1g;1tio11 1)cculi,11· to c,1ch ,JJecies tl1e 
1J1·i11c1 pies tl1;1 t ,t}J]Jly tc1 011e a1·e ,-t}Jj)l1cable to the othe1·,. "fhe 11ote, 
,111d dat,1 J)1·ese11ted ,11·e 1Jy no 111e,111s ,l co1111Jlete 1·ev1ew ol tl1e st1lJject, 
bt1t they clo co,0e1· 111.111)' ot the 1J1·oble111s co111111011])' e11cot111te1·ecl 

VEGET.t\ TIVE PllOPAG1\ Tl ON 
lle lc1·c11ce, i 11 tl1e JI te1·,1 tt11·e C< 111ce1·n 1ng tl1e veget,1t 1 ve JJI O}J,1g,1 titJ11 

<JI JJtslc1c1r1 a1·e olte11 ~lzetchy ,111cl co11llict111g 1~1-op,1g,1t1011 by ct1tti11g, 
is selclo111 111c11tionecl ;111cl ge11e1·,1lly 1111fa,101·.1ble. 111 tl1e JJ,1,t 25 ye,11·, 
,1tte111pts l1,1ve bee11 111,1cle ,it Cl11co to 1·oot ct1tt111gs ol P. 11e1r1, P. c/11• 
11er1,1s, P. lr:11t1,c11.1 ,111cl otl1e1· species. Seltlo111 11,1s the1·e \Jcc11 11101·e tl1,111 

, !) JJe1·ce11t 1·<J<Jti11g ol tl1e l11111t!ret!s <JI ct1tti11g~ ,ct .111cl 11,11,1lly le,, 1·eg,1rtl­
lc,s <)l tl1e t1111e ol )'C,11· tl1e c11tt111g~ ,,,e1·e t,1ke11. ,,ve l1,1ve 11ot tl1<>1·-
011gl1ly te,tetl ,111 SJ)ec1es 1111de1· 111i,t lJttl 011c t1·i,1l ol JJ_ l1:11t1sc11,, ,111 
e,•e1·g1·ee11 sl11·t1b, ,11,1s t1nst1ccesslt1I. 

Budd111g and gr,1fting are tl1e 111ethod5 111ost co111111011ly ttsecl f<)1· 
, 1egetat1ve propag·ation of Pistac1a species other than P. lentiscus. Bt1d­
cl1ng is ap1Jarently 1nore widely pi·acticed th,1n grafting 111 l1·an (I, 3, 
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9) tl1e 1·111g-bl1cl ,111cl sl11elcl 01· 1."-bltcl ,ire f,1,'01·ecl, l)ltt lJ,11·k ,111cl cleft 
g1·att, ,11·e ,tlso ltsccl. Bette1· 1·e5l1Jt5 ,,,ere c)bta111ecl 11·0111 1·ing gr,1lt111g 
tha11 ,111y <>the1· 111ctl1ocl at tl1e N1kit:1 Bot,1111c,1l G,11·cle11 111 the Cr1111ea 
(7). 111 Tl1rkey (2, 3, 4, 9) ,incl otl1e1· pist,1chio 11l1t J)1·ocll1c111g ;11·eas 

ot sol1tl1e1·11 El1ro1Je tl1e 1.·-lJltcl 1s J)rcle1·1·ccl. Ba1·k g1 ,1lt111g w,1s 11101·e 
,l1ccc,,ll1l tl1,1n cleft g1·;1ft111g i11 so111c e,11·ly ,,,01·k ,It Cl1ico (9) l)ltt <>ve1· 
tl1e ye,11·s tl1e 1."-l)lt<I 11,1, co11si,te11tl)' IJee11 tl1e 111ost sl1ccessfl1l 1\11 01·­
<.l1,11·cl J)l,111ti11g of <>ve1· 10() secclling 1·o<>t,t<)cks 11ei11· l<.c<I l1ll1ll ;111cl ,1 
,111allc1· 11l11·,ery J)i,111ti11g 11e,11· \rV,1!11l1t C1·cck, Cal1l01·111,1, we1·e t<>JJwo1·k­
ccl i11 tl1e ,1J1·ing c>I 1957 lJy CXJJe1·ie11cccl g1·alte1·s l1,111g tl1e v-1!111) g1·;1lt. 
111 lJ<Jtl1 i11,t,1nces tl1c g1·.1lt, l,11lecl co111JJlctcly. 011 tl1e otl1er !1,111cl. t,,,o 
g1·o¼·e1·s 11c,11· Bo11,,111 ,111cl El,i 1101·e, C,1 Ii 101·11 ia, l1,1ve l1,1cl IJettc1· 1·e,11 l ts 
I 1·ci111 g1·,1It111g. Tl1e,e cl1 llc1·e11ce, ,11gge,t 11eecl 1<>1· I 111·tl1e1· 1·e:,e,11·cl1 011 
tl1i, p1·c)!Jle111. 

\ 1Vl1ilc JJ1·01J,1g,1t1<)11 by iJltclcl111g 1, gc11c1·,1lly sl1cce,,l11l lc>1· ,ill ,JJCC1e, 
excCJJt 1~. le1it1:,ci1:, (,vl11cl1 i11c1clen1,1ll) i, JJI OJ)ag,1tecl cl11elly l1-<J111 ,cecl) 
cno11gl1 f,11!111·es !1,1ve occ111·1·ccl to ,11ggc,t tl1;1t JJOs51bly P1stc1c1(1 c,111 !Jc 
,1, v,11·1,1ble ,incl l111ce1·t,1i11 ,tt t1111e, as ,v,1!11ltts. S0111c ol these l,11!111·es 
,11·e JJr<>IJ,tlJ!y clltc t<> the prOJJ,1g:1to1·, bl1t lt11cloulJte_clly 111ore a1·e cll1c to 
tl1e e11v11·<J11111e11t ,111cl t<) tl1e c<>11cl1tion c)I 1l1e b11cl,v<)ocl ,111cl J'<)<>tstock 
Hol111es (5) h,1, 1·e1Jo1·1ecl tl1,1t ,tt tl1e i\1ft. 1\1-IJ01· N111·se1·1cs, She11,111cloal1, 
!0,,,,1, iJl1clcl111g ol ,t<)11e l1·1iit, 1s ,tOJJJJecl ,,,J1e11 te1111)e1·,ttl11·e, 1·c,1cl1 95° 
F In UzlJek1st:111, US S.l<.., (8) 111ax1111l1111 1·esults were obtai11ecl wl1e11 
J)istacl1i<) IJ11cls we1·c set betwee11 5 ,111cl 8 ,t 111 a11cl 6 l<> 8 J).111 

1\t Cl1ico, lr<>111 .·\11g11,L 1,1 l<> 28, 1958, ,vell-g1·ci,v11 v1go1·ot1~ IJtilis ol 
1~ ve1r1. t,1ke11 t1·0111 ,1 ,111glc t1·ee, ,,1e1·e set <>11 seecll111g· 1·ootstock, ol 1~. 
f1tlr111ftlr1 ,111cl P. te1e/1111t/1i1.~ l)l11·111g tl11~ pe1·iod li,11ly te111pe1·:1t111cs 
ra11ge<l 11·0111 85 t<> J(l5° F bl1~ ,,,e1·e IJei<i,v 96° 011 011ly tl11·ee ll,1y,. By 
tl1e t1111e tl1c bl1clcli11g V-',t, c<)JllJJlctecl an lllllleter1111necl l)tit s111,111 JJe1·ccn1-
,1ge ol IJt1cls ,,,e1·e ,l1<>,vi11g ,,,11·1(Jt1, ,t,1ges of i111l1ry t/1,tt see111111glv i11-
clic,1tecl tl1cy !1,1cl IJec11 ove1l1e;1tecl. Hl)\11eve1·, 11l<)St IJ11cls 1e111,1111ecl 
JJll1111JJ ,111cl 111·111 lt11t1! 111icl-ScfJtc111\Je1· ,vl1e11 losses 1·,11Jiclly 111c1·e,1,ell Bv 
l,tte OctolJe1· this I<>,, ,vas ,o !1e,1vy that a11 111ve11tory was t,1ke11. lt be­
ca111e aJJJJ,trent tl1ere ,v,1, ,t cl<JSC c<ir1·el,1tion betwee11 the co11cl1ti<>11 of 
the 1·<)0l, tock ,incl tl1e los, ol lJ11cls for the bette1 e,1cl1 rootstock hacl 
g1·0,,1 11 tl1e I1igl1e1· t lie take of lJ11cls. Tl1is co1·1·elati<J11 ,,,,is s11cl1 tl1,1t tl1e 
los, ;111(! L,tke ol bl1lls coltlcl l)c c,t1111atell ,,,itl1 sl11·1)1·is111g· accl11·,1cy b)' 
11ot111g tl1e g1·0,vtl1 ,111cl concl1t1011 ol tl1e scccll111g 1·o<Jlstock. 

01>i11io11s cliller ,1s to tl1e IJe,t tin1e ol tl1e ye,11· tfJ set P1str1c1cc IJttcls. 
S0111e 1·cle1e11ces cc111s1der that 1\JJril ;111cl i\1fay ,11·e tl1e IJc,t 111ontl1s ,vhe1·e­
;1s otl1e1·s IJel1eve b11cl, take IJct1e1· 1n l,11e sl1111111e1· 01· e,11·ly l,111. l)ata 
Dr. \•Vl11tehol1se ,incl l pl1bl1sl1ecl (10) 111cl1cate that ,It Chico b11cl, set 
111 i\•l,11cl1 ,incl e;11·Iy 1\1Jr1l L,tke JJ001·ly, ii ,1t ,ti!, b11t tl1e1·e i, ,1 111,trked 
111c1·c,1~c 111 lJlicl L,1ke ,ts tl1<~ t1111c ot IJlI<l<l111g is exte11clecl tl11 <>l1gl1 tl1e 
,l1111111e1· ,111cl l,111. 1."11is f,1ill11·c ol bl1cls 111 e,11·ly SJJ1·i11g c,111 be ,t11ticiJJ<lt­
ecl il tl1e ,,1eatl1e1· 1s 1·,1iny 01· cool bl1t i11 ,t COllIJle ol i11sta11ces b11cl t,tke 
i11 AJJril v-1,1, higl1 clu1·111g exte11cled pe1·i<Jc!, ot ,va1·1n, s1111ny we,1tl1er. 

St11cl1es repo1·ted fro111 R11,s1,1 (6, 11) i11clicate 1t is .bette1· Lo 1·e111ove 
the wood l'ro111 tl1e l)11cl sl11elcl l)eto1·e setting the bud. Like,vise, a few 
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C,1lifo1·111a g1·owe1·s a11(l 11111·se1 y111c11 l1a,1e 1·c1Jo1·ted bette1· b11d take~ lol­
lo,\'Ing 1·e1110,,,1J ol the ,voocl. At Cl1ico, ( 1 ()) no part1cul,1r lJenetit ,v,1s 
obta1necl t,·0111 tl11~ }J1·act1ce. Ho,\1eve1·, ,vhen tl1e ba,·k is sli}J}J1ng easily 
tl1e \V(locl te11cl~ t(J slide 011t ci111·ing i11se1·tion ot the bucl, 1n wl1icl1 c,tse 
tl1c wocicl i~ 11s11,1lly re111ovecl. 

Ex1Je1·ie11ce 11,1, s110\\111 tl1e 11111Jo1·tdnce c1l using \\1ell-g1·ci\\·11 IJucl,\10ocl 
l1·ci111 v1go1·011~ c111·1·ent ,e,1,011's g1·0,\1 tl1, JJ1·cicl11ced eitl1e1· ,ts ,v,1te1·-sp1·011ts 
ci1· ,1, ,t1·c)11g te1·111in,1l grci,\1 tl1. One \V<lY tc> IJ1·oduce good IJ11(!woo(l 1s to 
c11t IJ,tck <l11c cir 111ore l1111bs 011 ,1 t1·ee i11 C<lrly ,1Jr111g to1·ci11g 011t 11e,v 
g1·ci,\1 tl1. C11tti11g IJ,tck i11s111·es ,t g1·e,1te1· s111JJJly ot vegetative b11ds si11ce 
111a11y ot tl1e l,1te1·,1I IJ11cls 011 tl1e c111·1·e11t ,e,1so11's g1·clvvtl1 o[ 111,1t111·e t1·ee, 
,11·e IIQ\\'e1· b11cl,. Flo\\1e1· IJ11cls on 111ost species can 11,ually be recognized 
i11 e,1rly ,11111111e1· IJY tl1ei1· JJl111n1J11e,s a11cl increasecl ~•ze. Flowe1· bucl 
~hielcls 111<ly 11111te \\'itl1 tl1e stock, b11t tl1e IJttds clro1J 011t e1tl1er beto1·e 
ci1· ,1lte1· llo,\1e1·111g. 111 c,1,e ot clo11bt one ca11 11se tl1e veget,1tivc tc1·1111-
11,1l llt1cls oJ 1~1J·/r1czr1. 

A 1·11bbe1· IJ11clcli11g ,t1·11J h,1,, 1111til OO\\', bee11 0111· favo1·1te 111ate1·1,1! 
101· tyi11g Pzstr1c1r1 IJ11cls At Cl1ico the ¾ x 8 incl1 size is JJ1·efer1·ecl be­
c,111,e it l1anclles easily ,incl ettect1,,el)' co,,e,·s the wo11nd 111,,cle to inse1·t 
tl1e l,1rger P1Jtr1c1r1 bud. 111 1959, ,1· no11-;1cll1csive vi11yl n11rsc1·y t,tpe be­
c,1111e ;1v,11lalJle i11 local g,1rdc11 ,l101Js L11111ted tests of th,, 111ateri,1l as 
,t tie fo1· IJt1ds aJJJJea1·ecl l,1,101·able. 111 SeJJte111be1· 1959 an ex1Je1·i111e11t,1I 
JJi~tacl11cl l'O(Jtstcick block ,,,<ls top,vcl1·kecl, tying 126 IJ11cls w1tl1 y1nyl t,1pe, 
120 bt1(l, \\11tl1 1·11JJIJe1· st1·11J, ,incl 95 !Jt1cls with 11111·~e1·y t,tJJC The ),1st 
taJJe, ,L ccJ111bi11,1t io11 acll1e,1,1e ,111(! clotl1-IJ,1ckecl 111,1terial, \\',ts incl11clecl 
beca11se ,t g1·0,,·e1· l1acl 1·e1Jo1·tecl vc1 )' la,,01·,1IJ!e res11lts !1·0111 its 11se. 

B11(l takes <JI 92.9 ,111(! 92.5 IJc1·ce11t !01· vinyl t,tJJe a11cl r11bbe1· ,t1·11Js 
,v.e1·e ,o 11e,1rly 1cle11tic,1I ,ts to ,11ggest they c,10 be 11secl i11te1·cl1,111ge,1IJly. 
L,,ck ol st1·etcl1,1IJ1l1ty 111:1kc, l1a11clli11g ol the vinyl t,tJJe so111e,vl1at ,tv\1k­
'\',11·(! ,tt l11·st IJtit 011e ~ocl11 beco111cs :1s ,1cle1Jt ,v,th it ,1, \\1 1tl1 1·i1IJ.be1· 
~t1·ips. "I'l1e cl1ie1 l<lt1lt ol vi11yl t,tJJe i, 1t, i11ability to dec,1y 1·ead1Iy i11 
,11nligl1t tl111s 1·eq11i1·i11g co11sicle1·,1IJly 11101·e time to c11t loose. Bes1(!es 
cont1·ib11ti11g to ,t Io,1•e1· t,tke of btt(!s (7 I 6 1Je1-ce11t) n11rse1·y ta1Je 1s clit­
t1c11lt to ,tppl)' ,ts 1t te11cls to stick a11cl t,111gle 1111less ke\Jt ta11t ,111cl 
,t1·a1gl1t It is ,tlso cl1Llic11lt to 1·e1110,,e ,111cl l1as ,t te11cle11cy to peel ofl 
tl1e tlt1te1· ,111·/;1ce cit the IJ,11·k. 

I 

SEED PIZOI~AG1\l.'ION 

1\II JJ1Jlr1c1r1 ,JJCcic, ,11·e clioeci(1t1~, tl1,1t is, tl1e 111,,Ie a11(! lc111d!e llc>w­
e1·, ,tre IJc11·11e 011 SCJJ,11·,1te t1·ees. No \Jo,1t1ve ,vay l1,1s IJee11 l<Jt111cl t<J cle­
te1·111111c tl1e sex ol <l 1~1.1tr1c1r1 t1·ec JJr101· to 1ts tlo\\'e1·i11g. 1.'o IJJ'O(lt1cc 
,eed to,· JJ1·01Jag,1t1or1 JJt11 JJ(1ses :1 ,t,11111nate, (>t· 1Jolle11 t1·ee, 11111st be \Jl,111t­
C(! 11e,11· tl1e JJistill,1te 01· ,cecl t1·ce ,111cl tl1e11 llcJ\\'e1·111g ,l1011lcl c.0111ci(!e to 
111,111·e ,l goocl ,eccl l1;11·ve,t. It i, le,1,ible tel toJJ\Vl>J·k a st,1111i11,1te l1111IJ 
111to ,t \Jtst1ll,1te t1·ee t<> co11,e1·ve s1J,1ce, b11t the 111,1le !1111IJ ,vill ove1·­
g1·0\\' tl1e t1·ee 1111less it 1s kept 111 b.1Ja11ce by p1·u11111g. J\·lost P. cl1111e11J·1J 
t1·ees JJJ·e,ently sold by tl1e nu1·se1·y tr,tde ,ire seedling·s, app1·oxi1natei)' 
I1alt ot wl1icl1 <ll·e Le111ales. S111ce tl1e 11101·e ,•1go1·011s, no11-seed111g 111,1le, 
,11·e p1-ele1·recl 101· st1·eet :111cl la,v11 IJla11ti11g, 111terest in the clevelo1J111e11t 
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,111tl use ol clo11,1l ,clcctio11s ol P. c/1111£:1111;· ,111tl <)ll1e1· ,1Jcc1es 1s 
• lllLl·e,1,-

111g. 
Tl1e ti111e £01· g,1tl1e1·i11g JJ1stc1c1n ,eccl va1·ic, ,v1tl1 tl1c ,1Jec1es a11<l i11-

tl1v1<l11,1l cl<)11es ,1•1tl1111 the '>JJCcies. 0\t Cl1ico, seecl ol JJ_ i11legp1·1111111 

a11tl P. 1ue111r1ir11iifrJl1r1 Po1ss, 111,1t111·e, 1n J11ly ;incl 1\11g11st, P. ve111 v;1rie, 
lrc)111 l,1te A11g11,t to l,1te Se1Jte111lJe1·: /J r1tlr111/.1cr1, P. 11111,t1cc1 1•11£.!1 ;111cl 
1)ie)', ,1r1tl JJ. te1·eb111tl111; l,1tc Se1Jte111lJc1· to e;11·ly OctolJc1·, P. rl1111e11;11 

late Scpte111be1· ;111tl tl11·011gl1011t Oc tolJc1· ,111cl JJ 1,,11t15ci1; i11 Dcce111lJe1·. 
/J1.1t11c1a ,eetl ,l1011ltl l)C g;1tl1erccl a, ,,>011 ,titer 11111 111,1t111·1ty ,1, 1, JJt·,1c­
t1c,1ble J\,f,1t111·it,· of le1·tile ,eetl c:111 IJe clete1·111ir1ecl IJy tl1e c<>l<>J· c,l tl1e 
exte1·11,1I !11111 01· e1J1c,11·1J Fo1· 11105t s1Jecies tl1e C[Jtc,11·1J t111·11s IJl11e 01· 
g1·ee11 ,it 111;1t111·ity cxCCJJt JJ l£:11/1sc11.5, ,1•l11cl1 t111·11s bl;1ck, ancl JJ 1Je1r1, 

tl1;1t t111·11s ,vl11t1sh ;111cl solte11s l<> tl1e JJ<)ttit ,,,J1c1·c tl sltjJ, olf ea,ily ,vl1e11 
sq11ccze<l bet,1•ee11 tl1e finge1·, 

JJ1stc1c1r1 ,eecl a1·e k11ocketl t>ll tl1c t1·ee ,1•itl1 )JOle5 01· ;1 )Jo,1·e1· ,J1;1ket· 
,111tl collectecl 011 c,111,,,1, 5heets s1Jre;1cl 1111cle1·11c,1tl1. Tl1c ,olt C>t1tc1· 111111 
111,1y inl1ib1t or ca11se 1·ecl11cecl gc1·111in-1t1c,11 11 !elt on tl1c seecl. l111111ecli­
;1tc 1·e111ov,1l of tl1is 111111 i~ JJ1·elc1·,1blc ,,,l11le 1t is eas1l)• 1·11blJetl oil 101· 
,eecl clr1ecl ,1•1tl1 tl1c 111111 1nt,1ct 1·eq1111·e, a [e\\• l10111·s s0;1k111g 111 ,,,,1te1· i11 
01·tlc1· to ,olte11 a11cl loo5e11 it aga111. l111111ecli,1te cle;111111g ol tl1e seetl 
als<> cl1,co11r,1gc, ,tor,1ge insect intest,1tio11. At Cl1ico, ,,,e t1,e ,1 111ecl1,111-
ic,1I seecl clea11e1· si1111l,11· to ,1 ,•eget,1lJlc JJeele1· l)11t P1str1c1r1 ~eecl c,111 ,1I,<> 
lJe 1·11l)becl ,111cl ,vashecl 011 ;1 co,11·se sc1·ee11. F1·c,hly clc;111ecl seccl ,l1<)11lcl 
be clr1ecl rdJJiclly to ;1voicl cl,111ge1· ol 111olcl111g, JJ1·eleralJly ,tt te111pc1·,1Lu1·c, 
bel<J\1' 100° F. I110,1•i11g ai1 o,,e1· a11cl tl11·ot1gl1 tl,11111) ,cecl ,1•itl1 ;1 J,111 c,1· 
5)J1c;1cling tl1e111 ottl i11 ;1 tl1111 l,t}'Cr 011 ,c1·ee11s 1·,11sed oll Ll1e g·1·cJt111cl a11cl 
!1eltl 111 tl1e ,l1ade 1s ,111 easy ,,,,1y to ,1cco1111Jl1sl1 1l115 1·,11J1cl cl1·yi11g. 

Seecl ol P1,tr1c1r1 ~J)ecies c,111 lJe JJl,111tecl f1·0111 l,1te l,111 to e,11 ly '>JJ1·111g, 
lJ11l l,111 J)l,1nt111g l1,1s co11sistc11tly g,,,e11 lJette1· ge1·111111,1t1<>11 1\11<>lhe1· 
cxcclle11t ,11cl to ge1·111111,1tio11 i, tl1e 11se ol ,1 JJl,111t111g 1111xtt11·e <>I fi JJa1·t, 
,,111cl d11cl 2 <)1· 3 JJa1·t, ol JJC,tl IJy ,,o(t1111e. Tl11, 111ixt111·c ca11 IJc 11,e<l i11 
Jl,1ts, g1·ee11l1t)t1se IJe11cl1e,, ;111tl g1·01111tl lJe<ls 111 tl1e 11111·,ery. ,1 ½ i11cl1 
<)I' 111ore l,1ye1· ol tl1e 111ixt111·c ca11 IJe '>JJ1·eacl in tl1e botl<>111 ol tl1e ,eecl 
t1·e11cl1, tl1c seecl JJla11tecl ;111cl tl1e11 cove1·ecl ,v1tl1 ,111othe1· l,l)'CI' of tl1e 111ix­
t111·c IJefo1·e lilli11g tl1e t1·encl1 ,,,itl1 5011 

It 1s very i1111Jo1·t,111l tl1,1t tl1e ger111i11dt1011 111ecli11111 IJe keJJl tl,11111) 
;111cl J1·ee of c1·t1sti11g tl11·011gl1ot1t tl1e gc1·111i11atio11 JJe1·1ocl. A 11111lcl1 1s 
,,e1·)' l1elJJf11I i11 1·ecl11c111g e,'aJJOrat1011 J\,[ate1·1,1l, st1cl1 ;1;, s,111tl, s,11,1'tlt1st, 
lea( 111c)lcl, 11e,vs1J,IJJe1 s, JJolyetl1ylene 01· ,111ytl1i11g tl1at ,l1,1cles tl1e ,oil c,111 
be 11,ecl \,Vith nev1',JJaJJe1·s <JJ 01!1er s1111il,11· sl1,1<li11g 111,1te1·1als, ,111 £>JJe11-
i11g LC> tl1e ligl1t 11111st lJe 111,-icle as so<J11 ,1, the )'01111g plant, aJ)JJe,11· 

A se1·1es ol ge1·111i11,1t1011 test, 111,1cle <1t Cl11co se,,e1·,1I )'ea1·s ,1go incl1-
c,1Lccl that 1110,t P. r1tlr111t1cr1, P. cl1111e11,11.,, P 111tege111111r1 ,111cl P. le11/1,1c11, 

,eecl ,1•011lcl ge1·111i11,1te ,,,1tl1c>11t ,111y JJ1·cgc1·111i11at1<>11 t1·eat111e11t otl1c1· tha11 
,<J,1k111g i11 ,1•,1te1· 101· 2 01· 3 110111·, Tl1i,, ,o,1ki11g beco111c, 111<JIC l1elJJlt1I 
,vl1c11 seecl (Jl,111t111g 1, cl<:'l,1vecl 1111til l,tlc J\,[,11·cl1 01· e,11·ly 1\1J1·il. 

Fo1· so111c 11nex1Jl,1111ed 1·e;1so11 011r JJa1 t1ct1l,11· st1·,1111, ol P. te1"£'.iJz11-

t/111; d1·e S(J111e1,1•hat variable in tl1eir gcr1111nat1on 1·espo11,e, espec1,1lly ii 
JJl,111t111g 1s clel,t)'ecl 1111t1l J\Ia1·cl1 01· AJJ1·1I. 011e t1·eat1ne11t tl1at l1elJJS 1s 
to so,1k the seed in ,,·ate1· 2 01· 3 ho111·s, cl1·,1i11 ,111d the11 keeJJ tl1e111 co11-
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st,111tly 111oist ,Lt ,tJJJ)1·oxi111,1tely 70° F. tt11til ger111in,1tio11 st,trts, \\1l1icl1 is 
11st1,1ll)' w1tl1111 2 ,,,eeks. 

In adclition to Jail 01· ,v1nte1· J)l,tnt1ng, ,tn effecti,1e way to st1111ulate 
ger111in,1t1on oi P 11e1a s<>ccl is to ,o,tk the seed in water held ,tt 40° F. 
f<>1· 2 weeks 1Jr1or to IJlanting. 111 <)11e ,,,11·i,ttio11 of this t1·e,1t111e11t t1secl 
111 Tt11·key tl1e seecl 1, ])tit 111 ,t b111·I,11J b,tg, so<Lkecl 101· I 01· 2 days in cool 
JJreferal)ly 1·11nn111g· water, clr,11necl a11d the sack of seeds stc>red a11cl kept 
d,1111p in ,t cool, ,l1acly spot 1111til ger1111n,1tio11 sta1·t5 

E,trly pl,tnting ol ,eecl, co111b1necl ,v1th c,1reft1l ,,,ate1·i11g and regular 
apJJlicat1011s of 11t1t1·1ents, 1s essen ti,tl fo1· 1naximt11n first-year growtl1 of 
Pz.1t11cia seecll1ngs. Early pl,tnting ,tl.,o gets the yot1ng seecllings oll to 
,t good st,trt IJelore gro,vth. is slowecl do\1111 cluring the l1eat oi Jt1ly ancl 
A11g11st Tl1e f11·,t 2 01· 3 111onths 1s :1 c1·itical pe1·iocl in tl1e lite ol tl1e 
P11t11c1c1 secclling. It is ,t 1Je1·iocl wl1e11 c,tre 11111st lJe exerc1,ed to 111ake 
,111·c tl1e yo1111g seeclling, ,tre 11ot ovcr-,vatered le,t cl,1111ping-otf <Lnd '',vet­
feet'' JJ1·oble111s cle,1elop. Slight 11101111cli11g of the soil besicle eacl1 seecl­
l111g l1elps i11 keeJJi11g free wate1· ;1w,t}' f1·0111 the c1·own. Should ,11clclen 
lJlacken1ng ,incl cle,1tl1 ol scecll1ngs occ11r lro1n i11jt1ry i11 the crown 01 
1·oots, ,11itl1l1old ,11,tter a11cl let tl1c soil cl1·y ancl aerate. Tl1rips son1e­
t1111es beco111e verv ,tctive ,11·01111d tl1e te1·111111al g1·owtl1 of yo11ng seecllings 
ancl c,tuse IJoth 111,1l[nrm,tt1c>11 ol tl1e expancl1ng le,tves ancl dwarf·1ng of 
tl1e J)lants. These i11sects ,11·c easily controlled by spraying. 

Yo11ng P1stc1r1c1 ,eedl111gs gro,v,ng 11ncle1· a relatively lo,v nit1·c>gen 
level may g1·0,v 011ly 2 or 3 i11ches tl1en (01·111 a 1·osette of leaves ancl 
ce:1.,e gro\\11ng. This se111i-clo1·n1;111t conclition 111ay persist for sever,tl 
,veek, or even 111ontl1s 1f 110 t1·e,tt111e11t 1s gi,1en, l)11t can gener,tlly be 
IJ1·oken by aJJ]Jlication of ,t side-clressing of so1ne n1t1·ogenot1s fert1!1ze1·. 

P1st11c1a species seedli11g, tencl to s11ffe1· considerably fro1n shock in 
tr,1n,JJlanti11g. Tl1e roots ,trc also very se11sitive to air and will not 
witl1st,111cl CXJJOst11·e \\11tho11t dange1· of cl;1111age. High Joss afte1· tr<Lns­
pl,1nting i, ,t haz,trcl tl1,1t i, eve1· J)resent for the 11111·sery111,tn p1·od11c1ng 
tl1e111 ,ts well as tl1e growe1· JJt1rch,tsing !Ja1·e-rootecl trees. S01ne aids for 
1·eclt1ci11g tl11s danger are t1·;1nspl,tnting ,t~ soon as J)ossible ,1fter leaf-fall 
i11 Decen1be1· or J,t1111ary,transplanting ,ts 911ickly as pos,ible after lift­
ing the seecll1ngs,,1ncl !1olcling the roots in damp soil or sawdust while 
tra11sporting fro111 tl1e 1111rsery to the ])!anting site 1."11orough wate1·­
ing of eacl1 t1·ee also helJ)S to co1npact the soil a1·ot1ncl the 1·oots and p1·e­
ve11t air pockets. 

Production as container-gro,1111 pla111s apparently has beco1ne stand­
ard proceclt1re for 111arketing P. cl11nens1s. The ,vrsdom of 11sing gallon 
cans appea1·s doubtful fci1· a t1·ee so clefinitely taprooted, bt1t growth in 
a contai11e1· does ,1sst1re tl1at it c,111 be transplanted at any tin1e with 
Ii ttle dange1· of loss. vVe sttggest to g1·0,vers interested in proclt1cing 
1·ootstocks ror the pist,1cl1io 1111t tl1at one very satisfacto1·y 1nethocl i, th,e 
use of a soil t11be 4 or 111ore incl1es in cli,1111eter ancl a 111i11in111111 of 18 
i11cl1es b11t J)refer,1l)ly 24 inches t,tll to ,tccomoclate the long taJ) root. 
By 1)!anti11g the 1111ger1ni11atecl seecl or t1·a11splant1ng yo11ng ge1·111i11,1ting 
seccllings 111to eacl1 t11be of soil it is poss1IJ!e to g·row a Ia,·ge n11n1be1· of 
\eccllings i11 a co11lJ),tct ,JJ,tce. Tl1c,e t11f)C5 ca11 l)e 1nac!e ci{ bl,tck felt 
lJt1ilcl111g <)1· ,l1eati11g JJaJ)c1· <i1· evc11 !1e,1,,ic1· 1nate1 i,tl c11t to le11gtl1 ,tncl 
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for1necl ,11·ot111d ,t J)iece of J)ipe of Li1e 1·eqt1i1·ecl clia111ete1· Eacl1 tt1be 1s 
held tog·etl1e1· by tacking· or sra1)li11g the se,1111 to ,1 ,vood st1·i1) 01· l)y ,e,11-
ing· Vl'ith so111e ,~•,1ter1)rool adhesive st1cl1 ,1, !1cit L,1r or 1)I,1stic glt1e. 
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CH1\l lli\•IAN FOv\'LE ll. J, 1 t 11ecessary to bud ,t 1nale lJranch 
into every female Pistacia vera tree to insure f1·t1iting? If not, what 
percentage of 111ale trees is 11ecess,11·y in ,1n orch,1rcl? 

MR. JOLEY: Our gc11er:1I rec,11n111cnclation for the Pistacl1io nt1t 
i11 comn1e1·c1al J)1·ocl11ctio11 is one 111ale to every l O or 12 fe1nales Ho,,· 
ma11y 1nales one sho11ld 11se depends on ,veathe1· conditions duri11g the 
ti1ne of blossoming Tl1e J)Oorer the co11ditions for pollination, the 
more males one shot1ld 11se All Pi.~tacza are wind-pollinated ancl it is 
important tl1at yo11 locate the pollinator tree so that the polle11 will 
drift to the fen1ale trees. If yo11 l1ave only one or two trees, I woulcl 
gTaft a j)Ollen-beari11g v:1riety onto a li1nlJ of one. It I l1,1d 10 t1·ees, I 
wo11lcl use 011e tree ,ts a j)Ollinato1·. Yo11 ,viii t1,c tl1e eq11ivale11t of one 
tree, no 1natter !10,~1 yott do it. It 1s 11101·e efficient 1£ yo11 tise 011e tree 
tl1,111 if yo11 graft li1nbs, l)eca11se there is ,l tendency for tl1e 111,1le lin1b 
to overg1·ow tl1e t1·ee. 

CHAIRlvI1\N FO"\•\'LER: Yo11 inclic,1ted tl1at J)oo1· res11Its ,,,ere 
obt,11ned when P1stac1a ,ve1·c b11clclecl in tl1e sp1·i11g. Diel 01·ient,1tion of 
the bucl 011 cliffe1·ent sicles (>f tl1e stock h,1ve any effect on tl1e re~11lts? 

1\1IR JOLEY: I clo 11ot knov., if there i~ an effect on IJ11cl t,1ke d11c 
to season o! l)uclcli11g a11cl co111p,1s~ j)OS1tio11 of tl1e l)ttcl 011 tl1e 1·oot~tock. 
D,tt,t Dr. vVhitcl1011,e ,111cl I J)t1l>l1sl1ecl only covers IJ11ds set in SeJ)te111!Je1 
ancl fo1· 011e ye:11·. l'J1c cl,1ta clo not i11clic;1te ,Ill)' cleti11itc effect, tl1e1·c 



l)ei11g a 111,1xi1nt1111 1;111ge ol 4 J)et·cent l)et,,,ee11 tl1e co11tJ),t,s J)<)s1t10115 
,,,itl1 h1gl1est ,tncl lo,vest l)ttcl t,tkes. I l1ave n<>t obse1·vecl ,t cl1ffe1ent 
t1·encl or effect fo1· l)ttcls set at otl1e1· times ol the ye,11· l)ut 1n the ,tl)sence 
of clata this cannc>t !Je i11terpretfcl t<) n1ean the elfect 1s 11ot there. On 
tl1e otl1e1· l1ancl there 1s ;111 al)stract of a llt1ssia11 1·e1)91·t (sec No 8 1111clc1 
litc1·;1tt11·e cit,1tio11,) ,vhicl1 111e11tio11s tl1;1t 1~1,tac1r1 l)t1cls set 011 tl1e ,ot1tl1 
s1clc took lJette1 clt11·i11g tl1e l1ottest su111111e1· 111011tl1s tl1,1n cl1cl tl1ose set 
011 the nortl1 sicle. One otl1er 1nte1·esting ite111 in tl1,1t 1·e1)01·t i5 the sug­
gestion that IJttcl 111jt1r1es ,111d tail11res dt11·111g ve1·y ]1ot we,1tl1e1· 111ay be 
clt1e to tl1e l1eat ol tl1e s11n 1nelti11g ,tnd setting tt1r1)ent1ne f1·ee !1·0111 tl1e 
gu111 for111ecl ;1rouncl the l)ttcl wo11ncls. This t11r1)entine the11 pe11etr;1tes 
t1ncle1·neath the !)11cl-shielcl i11j111·y tl1e te11cler c;1111l)i11111 tiss11es of IJotl1 
tl1c i)ttd a11cl the ,·ootstock 

CHAlllJ\,fAN FOvVLEll: D<> fe1nale t1·ee5 ,1!,v:1ys l1,1ve yell<>w f,tll 
c.0101·? 

J\,fR. JOLEY· I !1:1ve c.l1eckecl ,0111e 350 111,1t111·e 1~. cl1111ensi.1 seecl­
li11gs and tl1c an,we1· is no Colo, v:1riatio11 is gc11et1c I IJel1eve. 1-\111ong 
the JJOJ)ttlat1cJt1 of seedling, av,ti!,tlJle £01· stt1dy so111e t1·ees have yello\\' 
le;1ves, so111f l1,1ve 1·ecl lea,,e,, "'hile othe1·s :11·e co111l)inat1011, ol tl1ese. It 
cl<)es not see111 to 111ake 11111cl1 cliffe1·ence wl1ethe1· the t1·ee is 1nale <>1· fe-
1n,tle. However, tl1e1·e :1pJJea1·s to IJe mo1·e 11nifor1111 ty ol colo1·1ng l1·0111 
ye,1r to ye,11· in tl1e 111ale tl1an in fe111ale t1·ees Colo1· of tl1e fe111;1le tree 
111ay va1·y cle1Jencl111g on the set of fr11it, tl1e heav1e1· 1t sets seecl tl1e less 
it 111;1y colo1· !)ttt ,vl1cn 1t cloes col<11· it 15 si111il,11· t<J ,,,J1;1t it ,,,;1s i11 JJre-
cecl1ng ye;11·s . 

CHAillJ\,fAN FO\•VLEll: vVl1;1t do yotl 111e;111 ,,,J1e11 )'Oll ~,l)' tl1c 
1·oots of P1.1tr1cza are sen,itive to ;1i1·? vVl1)', 111ore so than otl1e1 JJl,111ts? 

i\'IR. JOLEY: That 1s 1ny ,,·,ty of clef111ing tl1e tact that 1~1stac1a 
1·oots will not sta11cl expos111·e to ;1i1· to1· 11101·e tha11 ;1 ,,e1·y sl1ort JJe1·1c>d of 
ti111e As I saicl tl1is afte1·11oon ,ve ,,,ere evalttating tl1e roots of several 
P1.,·tr1cza species ancl l1yb1·icl~ for 1·oot-knot 11e1n;1tocle susceJJtibility. vVe 
hacl abot1t 200 seeclling·s re;icl)' [01· tl1is e,,,1lt1atio11. It ,,,,ts ;1 cool, 1·,1in)' 
day and seemingly ideal fo1· exa111i11ing 1·oots ,vitho11t clange1· of, the11· 
drying. Some roots ,vere exJJosecl to the rain for approx1111ately 3 hours 
bt1t others were eXJJOsed Jes, tha11 ,tn hot11· All bt1t a very few died af­
ter transplanti11g. Tl1is is 11ot a11 1solatecl obse1·,,atio11: otl1er staff 111em­
!Je1·s l1ave olJse1·ved tl1e sa111e re,1ct1on at clifferent ti111es a11d uncler dii­
ferent co11cl1tions. In fact it ,v:1s fi1·,t noted on P1,tr1(·1a seeclling 1·oots 
l1eelcd in s,1ncl becls conta111i11g· Si111cl of JJla,teri11g g1·,1de a11cl si,e. Patcl1-
es of gt11n 101·111 011 the 1·oots a11cl ,vl1e1·eve1· tl1is g11111 occt11·s tl1e l>ark 
ten els to clie and slo11gh of r On the other hand 1 l1ave stored 1~1 ~tacin 
seecllings i11 cla111JJ sawcl11st ,,,ell ovc1· ,t 111011tl1 at 10° F ,,,itl1 ve1·y goocl 
'i111·v1v,1l al te1· t1·:111s1Jl:1n t111g. 

CHAIRl\,fAN FO\,VLER: I)<) tl1e 1·oots 11,t\'C ,l 111yc<)1·1·!1i,c co111-
JJlex th,tt yc>tt kno,v of, 

J\,fR. JOLEY: f clo 11ot k110,1r or any 1101· 11,1\'C } 1·eacl of a11y 111vco1·-
1·!1i1.e conlJJlex on 1~1stnc1r1 1·oots. Tl1is i, ,1 goocl <111est1c>11. 

CHAilll\1fAN FO\VLER: ./.\re l,1rge1· size 1~11tnr1r1 c,t~y to 1110,·e 
,,,,tJ1 ,1 lJ,t!I <>f ,oil? 



J\,fR JOLt~Y. ,i\Thc11 tl1ey ;11·c g10,v11 in co11tai11e1s 1t is c;1sy to 
111<)ve l,11·ge ,i,:e l'11tnc1r1 seeclli11g, I 11,1,'c JJl,111tecl 111ode1·,1tely l<l1·ge, do1·-
111,1nt, bare-1-ootec\ seedli11g, i11 5 g;1llon c,1ns 1n early ivf;1rch a11cl late1· 
111rivecl these to tl1c fielcl the follo,ving A11g11st ,111cl Septe1nbe1· witl1011t 
;11J1Ja1·e11t 111j11r}' <)I' ,l1<>ck ;1s 1011g ,1s tl1c IJ,tll ol soil rc111ai11ecl i11tact. 
F111·tl1er111<i1·e, the1·c is ;1 co111111e1·ci,tl 1Jl,111t111g of several tho11sa11cl ,eec\­
l111g, uncler ,,·a)' tl1,1t ,vere grown in soil t11IJes ;incl tra11s1Jlanted cl11ri11g 
tl1e heat oi July, .1\11g11st ;incl ScJJte111IJer ,v1th ;1l111ost 110 losses fro111 
t1·,111sJJla11t111g shock 

Cha1r111,1n l,eValley introclucccl i\Jr. I),v1ght Lo11g, St1·eet T1·ee Fore-
111,tn, l\•foc\e,to P,1rks ancl lZec1·e,111011 DeJJ,trt111ent. 

BUDDING AND GROWING PISTACIA CHINENSIS FOR STREET TREES 
D,v1c11·1· I~oNG 

111[rJde,/r1 l'r11·/1, n11rl J?.ec1er1t1on Depr11t111e11t 
lWodr•.,t<J, c·nt1fr11ri1n 

Tl1e 1~1.,tr1c1r1 c·l11ne11.,1; l1as g1c,tt JJOs,1!Jil1ties ;1s a st1·eet tree in all 
lJ11t the colclcst cl1111,1tes, eve11 i11 11,1r1·011v JJlant1ng ~JJaces. Tl1e Pistaci,1 
beco111es 111<Jre v;1l11e whc11 lJ11cldecl l1·on1 selectecl 111,iles 011 root,tock that 
l1,1s been ,electecl 101· t)')J<: ;111cl ,,igo1·. Tl1e !Jest techniq11es fo1· IJ11clcling, 
growing ,111c\ tra111i11g l1a,,e 11ot. ;1, ,•et, been l11lly c,tabl1sl1ecl The Cit)' 
cil ivfode,to })ark, ;111c\ lZcc1·e,1tion I)cp,1r1111ent, i11 tl1e la~I live ye,11·,, ha, 
t1·ied a 1111111l)er <>I. icleas v1•1th e11co111·,1g·i11g 1·es11lts. 

,i\Te 11se tl1e sl11elc\ IJ11cl ,incl 11,,,,e l1,1cl the !Jest s11cce,s v1•itl1 11sing 
l111c\s th,1t J1;1ve 11ot JJt1sl1ecl 01· e11l,1rgecl, ,111cl tl1e ,vood 111,11111-e cnoug·h 
to IJe fir111 Tl1is ,elect1<111 l1as given ,tlJf>ttl a ~)6% take, whetl1cr buc\­

. c\ecl i11 SJJ1·ing 01· l.111, 01· ,tt ,,,11at l1c1gl1t tl1e b11cl is JJlacecl cin the seec\-
1111g ste111 

In gro,v111g tl1c Pistaci,1, we J1,1ve triccl several 1netl1ocl, a11c\ ;11·c still 
11~i11g 01· testing tl11·ce. "fl1ey :i1·e clescr1!Jcc! a, lollo,v,: 

l .Plants ;11·e I 1elc\ g·1·ov1'11 ,incl l)a1-e 1·oot tra11~JJl,1ntecl. 
2. Plants are I ielcl g1·0,,,n and lJ;11·e 1 oot ti-ans planted to five gallo11 

cans for the seconcl year gro,,•th in tl1e n11rsery. 
f-1. Tl1e ,eeds ;11·e st,11·tecl in s111al\, botto111less contai11e1·s and whe11 

abo11t fi,•e i11cl1es l1igl1, they a1·e JJl,1cecl on top of five gallon, soil 
filled, botto111less cans to coi-nJJletc g1·0,,•th in the n11rsery. 

Tl1ree 1·oot ]J1·11n111gs a1·e 1Jerfo1·111ccl. Tl1ey are li~ted as follows: 
I. The 1·oot 1s c11t 911 l)elo,v s111-face ,vl1en the seedlings are fro111 3'' 

to 5'' high and the s111all t,1 p root i~ 12'1 to 20'' deep. , Vi th con­
tainc1· gro,,·11 JJla11ts, tl1e 1·oot i, JJrt111ed ,vl1e11 ]Jla11t ,111d co11taine1 
,ire lJe1ng 111oved to l;11·ge1· co11t,1111e1·,. 

2. Tl1c seconc\ root JJrt111ing i~ clo11e ;1t the e11cl of the first sea,on's 
growtl1, 311st 111 ti111e tc> cl1t'ck :1nc\ l1<lrc\e11 tender tip growtl1 a11c\ 
to co11line ,,,111te1· ,to1·,1ge of 1Jla11t loc.,cl. Rciots of co11taine1· gro,,•n 
pl,111ts arc c11t j11~t 1111cle1· tl1e ];1rgc cont,1iner. Roots of lielcl 
grow11 pla11t, ;11·e c11t ,tlJottt 15'' l)el<>\V g1·ci1111d level v1'itl1 JJ<1we1-­
c\1·,1,,,,1 t1·ce c\igJ,!,CI' 
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Figure I .-Pistacia chi11cn,is ,hoot with l)ucl, in <l111 et ent ,tai;es of <lcvc!c1>111c111 111 rclati1,n to l1u1l1li11g . 



3. The tl1i1·ll 1·oot 1)1·t1111ng is clo11e ,1t the e11cl ot tJ1e second se,1s011. 
,1bot1t 3'' deeJ)Cr tl1,1n tl1e ~eco11tl 1·oot J)rt1ning a11tl fo1· tl1e ,a111e 
1·easo11s. 

Digg111g tl1e t1·ee lt)l. 11l,111ti11g 011 ~t1·eet3 1s ti<>11e abot1t ,t 111t>11tl1 l,1te1· 
,111tl ,tt tl1e ,,1111e cle11tl1. ,,ve ex,11nine, 1nake clea11 cuts ,incl co,·rect or 
1·e111<)\'e objec.ttt>11alJle 1·oot~ ,tt eve1·y OJ)IJortt111ity whe11 1·oots a1·e ex1)oseti. 
All tl11·ee of tl1ese 111etl1ocls gi,,e tt, ,1bol1t a 9-i11cl1 t111cl1vicletl t,11) 1·o<)t 
,111cl 18 incl1es ot ,ttlcl1tic>11,1l lJ1·,1nc.l1ecl 1·oots, trainetl ,tncl selectecl lc>1· 
growi11g tlec1J '"'c ;1re 110w ,tlJle to l)l.<>Cit1c.e t1·ec, 1·eatly l<)r street plant­
i11g i11 two ye,11·s. ,,ve 1·eal1ze tl1,1t <)ttt· 111etl1otl is 111ore ex1Jensive than 
co111111e1·ci,1l n1etl1ocls, bttt the 1·est1lt~ ,11·e 11101·e s,ttisf,1cto1·y in tl1e 1011g 
1·t111. We ex1Ject very soon to be t1sing one syste111, g1·eatly si1npliliecl. 

We ,11·e te,t1ng other tecl1niqt1es, sttch as start111g the seecl in ,t gree11-
l1<>t1,e or !1ot !Jed 111 l)ece111ber. Th,~ 111ethocl will have tl1e t1·ee reaclY 
l01· tl1e ti,·st 1·oot 1Jrt111i11g a11cl t1·,1nsp,111ting by tl1e t1111e cl,1nge1· of f1·ost 
i~ ove,· T11i~ ,vi!! give tis ,t l,1rger ,tncl 111ore ft111y develo1)ed tree 

Each ye,tr, \\'e ~elect so1ne <Jl ot1r 111ost <Jtttst,1nd111g seeclli11gs a11cl 
J)i,111t tl1e111 wl1ere they can be olJservecl in ot1r vicinity, hoping to select 
,t better sot11·ce ot seecl or bt1cl stock. 

By planting l,trgc 11t11nbers of c1·oss-polleniLed seecls ,tncl ol)serving 
tl1e111, we 11,1,,e alrc,1cly clevelo1)ecl t,vo t1·ees witl1 a co111binatio11 of sever­
al goocl qt1,1lities ,,ve 111ay soon !)e t1s1ng tl1e,e 11e,v v,11·1eties 101· 011r 
~ottrce ot 1·oot ;111c! b11cl stocks. 

vVe wi~h to th,1nk the U.S.l).A. st,tlf ,tt Chico; !\'fr. Van Re11sselaer, 
Di1·ector ol S,11·atoga Ho1·ticultural Fot1ndatio11; ,tnd D1·. Ha1·ris, Land• 
scd1)e Hortict1ltt11·e, Un1ve1·sity ot Cal1fo1·nia at Davis, £01· thei1· l1elp anll 
e11courage111ent. 

CHAllll\tfAN FO \,\i'LER: vVl1e11 ,111d 101· 110,v 1011g clo yot1 IJe11cl 
tl1e 1:11str1c1a cl1ine11s1, ,it ,111 ,111gle to p1·oduce lo,v b1·ancl1 clevelo1)111ent? 

1\1R. LONG: ,,veil, this yed1· ,,,e tl1ought ,ve wot1ld be st1ccessft1! 
w1tl1ot1t do111g it, ;111cl so 1t ,v,ts quite late (e,11·ly

1 
Septe111be1·) wl1en I 

lot111tl I ,vas11't getti11g as 111t1cl1 lo,v b1·,1nc.h clevelop111ent as l w,intecl 
I i)e11t tl1e111 t1ve1· by 1·t11111i11g ,t ,1·i1·e t,,;o feet high do\\'11 bet,,,een tl1e 
1·0,v,, pttllecl tl1e1n ove1·, ,incl ,v1tl1 pl,1st1c tape Jt1st gave tl1e111 a qt11ck tie. 
111 tl11·ec weeks, 90~,1v l1,1rl all tl1e ~ide b1·,1nching they neeclecl ,tntl l w,1s 
,1l1·,1icl to le,tve tl1e111 clow11 ,111y longer, IJecause ,Lt tl1is ti111e of year, the)' 
111igl1t get so l1,1rd ,,,J1e11 ,ve ,ve11t to st1·,11ghte11 tl1e111 back llJJ, so1ne 111ight 
b1·e,1k. I l1,1te to t,1ke so 11111cl1 ti1ne 011 this, because I clo11't tl1ink yott 
\\'ll<>lc~,tle 11t1r~ery111en c,tn q11ite go to 1hat trot1ble - b11t for ti~ co11-
ce1·11etl w1tl1 ~t1·eet t1·ee tJ!a11ti11g, it 1~ ,vo1·tl1 ,1 lt>t to tis, bec.at1se it s,1ves 
111(>11ey i11 11ot l1,1vi11g tt) st,1ke tl1e111 so 1011g, a11d they clo11't st111bt11·11. I 
,v1Jl go ahe,1cl and tallow up on wh;1t I am going to do anotl1e1· yea,·. l 
really ,believe now w1tl1 so111e I tried this Year that the 1nost successful 
way is in tl1e spring ,vhen ,ve cut back. ,,ve cut about 5 inches above 
tl1e btid a11cl then \\'e dest1·oy the btids tl1at ,ire above ot11· scion bt1ds. 
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Wl1en tl1,1t scio11 btttl ,tdl'ls, ,ve l1,1ve that ste111 l<J tie 1t to, ,111d ,ve do 
11ot J)lace ,1 stake tfJ tl1e sicle vVe clon't J)ttt up the stake ttntil the ne,v 
sl1oot 1s ttJ) abottl 1!11-ee leet h1gl1 Tl11s yea1-, I a111 going to be11d the1n 
,1t tl1,1t ti111e. vVhe11 they beg111 .,1J1-ot1ti11g, ,,,e ,v,11 put ,n tl1e st;1ke ancl 
cttt tl1,11 live 111ch st11lJ ot·t. 

CHA l lll\•[AN f()\·VLEll · H<>,v 111a11y ye,11-s llo y<>tt l1,1vc l<) st,1ke 
tl1i, 11-cc lJelore 1t ,,,ill ,t1ppo1-t it,ell? 

i\·Ill. LONG: It l cd11 JJttl tl1c111 011t 011 tl1e ,11-cet ,v1tl1 JJ!e11ty <>l 
l<i,v IJ1-;111cl1es, l li<Jtt't 11eecl ,1 ~t;1ke <11- a ,t1tJJJOl't 11101-e tl1,111 t,,,o ve,11-,. 
11 tl1cy g<> ottt st1·,1igl11. 1t 111a)' t,1kc ,ix )'e,11-,, ,1r1cl sci ,ve l1,1ve to go b,tck 
;111([ 1·c,t,1ke tl1e111. ·1 lie little cx11-,1 tro11ble I c,111 go l<J i11 t1-,1i11i11g i, 

L' Ll 

\VOi tll I l. 

CH1\l Ri\•Ii\N FO\VLER: \!\11th l"1s/(1c111 cl11nen~1.s, cloe, ,t 1-oot 
bot111cl co11clitio11 111 ;1 g;1Jlon c.;111 incl1c;1te ;1 co1111JJete loss? 

i\•!R. LONG: \Veil, it's ,1 co111JJlete lfJSS ,1, la1- ,1s tl1e t1,c tl1,1t ,,,c 
l1,1ve l<)I' it I 11'ot1lcl11't take 011e ol the1n eve11 ,1s ,1 gift. 

Ch,1i1·111a11 LeV,1l!ey introcl11cecl w[1-. Robe1-t \i\1e1dne1-, Bt1e11,1 Pa1·J, 
G1·ce11l1fi11ses Irie, L,1 Habra, C,1lilornia . 

• 

PROPAGATION OF TROPICAL PLANTS FOR THE FOLIAGE 
PLANT TRADE 

RotllcR1' vV EJl)NEl{ 

l{11e111l Pr11·!1 G1ee11l11;1,ses, 111c. 
Lr1 Hr1b1ri, Cal1fo1111a 

1·11e1 e 1, sc,11·ccly ,1 s1Jec1es in tl11s tielcl tl1,1t is cl1tlic11lt to 1)1·01J,1g,1te 
Tl1c1·e 1s sc,1rcely ,t lielcl ,vhere cli,ea,e is so g1-e,1t ,t facto1· Fo1- tl11, 
1·e,1so11, we c,1n never ,eJJar,1te cl1,e,1;.e ro11trol l1·t)111 p1-opagation. 

We l1ave 1-eclt1recl c11tti11g I<)'>'> to ,1 J)oi11t ,o close to 1.e1·<> tl1at it 11<i 
lo11ge1- , i,1 te1-est, tis t<> I igt11·e loss Ct1 tti11gs g1-o,v11 u11de1· gl,1ss a1-e ex-
JJe11s1ve! \•Ve can11ot ,1llo1·cI to lo,e tl1en1. 

111 ,tddition, t111cle1- tl1e sa111t,1I')' conclitio11s ol tl1e U. C. Syste111, 111e 
11,1,,e c11t J)roduct1<)11 t1111e al111ost 111 hall by being dble to J)1·opdg<lte a 
large JJerce11tage ol 0111- 111<1teri,1! 111 tl1e pot, 111 which they ,11-e sole!. Fo,­
exa111J)!c, Crotons take twenty-eigl1t d,tys to root to sat1sty us. If 1-ootecl 
i11 !Jee!, ba1-e-1-ootecl, tl1e11 J)Ottec!, ,,,e 11111st allo,,, 11ea1-Iy the sa111e ti111e fo1-
cst,1bli,l1i11g. By root111g i11 tl1e ]JOL, \\'e t1se 111c1·ely the r,ve11ty-e1gl1t day, 
Fro111 ot11- JJ0111t ot ,,1e,v ,tl11s is ,1 gilt ol 60';70 l<> 70% 11101-e g1·eenl1ot1ses. 

vVc 11,1,,e tl1e t1s11,1l ,ticis - !o,v ,111(! l1igl1 111·ess111-e 111ist, !1eat111g 
t,1\)le~, l,111 ,lnll J>,1tl c<>ol111g, etc. vVe l1,1ve lc,11·11ccl frt}111 0111· 11,c, wl11cl1 
dicls lit 11,J1icl1 1>l<111t&. 

\•\Tc 1111gl1t t!1,1icle ,111 0111 1J1·01>,1gatio11 111to ,c,,e1·,1l cl,1s,e, l1y 111ctl1-

• Le,1( C11tti11gs 
T1JJ Cuttings 
C,111e Ct1tt1ngs 
Leaf & Eye Ct1tt111gs 
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Lel1f Ci1tt111gs. -- Tl1c joys of tl11, ,vo1·Icl ,vol1ld rapidly 111c1·e,1se 1i 
,111 out· JJl,111t, wol1ld so 1·e\poncl. \,\Te get ,t he,1vy JJl'(JCll1ct1011 ol lea,1e, 
1Je1· pl,111t. 1'11e co111111011est IJ!ant s<J 111·01Jagatecl 1s tl1e Af1·ica11 Violet, 
yet tl1e 111etl1ocl does 1no,1e into ot11· l1elcl. Pepcro111i;1 E111er,1ltl ll1JJJJle 
1s Ol11· n1ost JJopular 1111111!Je1· p1·op,1g,1tecl by ]eat c11ttings A11 e55cnti,1! 
p,1rt ol gr<)\V1ng· this pl,111t ;1s ,1 stock JJl,111t is i11 its ,v,ttering. \,Ve ti Y to 
n1i11i111ize w,1ter on tl1e foli,1ge SJJlasl1ing sp1·e.1cls ,1ny cl1se,15e the1·e 
111ight be JJ1·cse11t, ,111cl tl1e1·e is al,11,1ys clisease IJ1·ese11t Lea,1es ;11·c st1·i1J­
!Jecl ofl ,v1tl1 ,1l111ost ,111 tl1c JJet1ole. Tl1cy a1·e 1·e1110,1ecl to tl1e JJ1·01Jag,1-
tion a1·e,t. vVe !1,1,1c clev1sccl ,1 s111,111 tool to 1·ecl11ce JJet1oles to ,1 1·ec11111·etl 
dncl ,tar1cl,1rcl le11gth. . 

Cutti11gs ,t1·e the11 cliJJJJCd i11 0111· ''t1·i1Jle diIJ," ,vl11c.!1 c<)11,i,t, (JI: 
l c11 p Jl;11·z,1 te 
I 011ncc Te1·1·.1clo1· 
2 talJles1Joo11s (!1e,11J111g) 1\g1·i111yci11 I OU 

· Use i11 tl11·ce g;.illo11s ()l ,v,1te1·. 
Keep ,1g1t,1tecl wl11le 11si11g. 

l11,ert1or1 i, tl1e11 n1ade i11 ,t JJe,1t ancl Jlerlite n1ix. 
Tip C'11.tt1ngs· - 'I'iJJ ct1tt1ngs ,11·e si111ilar to ,111y JJrOJJag,1tio11 f1c)11, 

tiJJS except 101· ,1 fe,11 fJ0111ts. ,,\}Jove ,111cl IJeyoncl all else, ,ve ctit to le,1,1e 
the 1nost vigo1·(JUS leaves c111 tl1e stock JJla11t. \•Ve l1:1,1e a1111Jly JJ1·ove11 to 
Ol11· own s,1tisl,1ctio11 1 l1,1t co111plete 01· e,1e11 1·ddi<:,1l ,t1·iJJfJ1ng of ,t ,tock 
JJldnt is very costly in te1·111s ot 511b,eq11e11t JJ1·od11ct1011. De1Je11cl1ng 011 
ho,v they ,11·c to be S<)ltl - 1011g cl1st,111ce 01· close IJy - ,,,e eithe1· i11se1·t 
these ct1ttings i11to ll,tt5 <)1· JJOt,. \'Ve 11se fl<1ts l1e,1v1l)', co11tr,1ry t<1 11<11·-
111al g1·ee11!1011se JJ1·actice cJI IJeds, t<) g,1111 g 1·e,1te1· 111olJi l It)'· C11 tti11gs ,11·e 
ofte11 cle,·elo1Jccl beyo11cl tl1e 11eed ol 111·01Jagat111g c<)11cl1t1011,, IJ11t 111,1y 
11eed 11101·e 111:1tu1·i11g, c11 clel,1yed to lit :1 c11sto111e1 ·s cles11·es. Tl1<J,e ,,,c 
can sl1t1nt to <111other l1ot1,e. 

In JJOtt1ng, ,ve a1·c olte11 l,1cecl ,111tl1 cxt1·e111ely l,11·ge c11tti11gs, 101· cx­
;11111Jle J:>/11l(Jde11d1(J11 perti11111n. Pl11/(Jd(:nd1on p(:1l11.1tt1n is ,t J)l,111t that 
,,,e pro1),1g;1te lro111 c11tt111gs ,11hicl1 1111gl1t be lI(J to t\110 lcct tall. It 
,11ould be a11 abst11·dity to ti')' to 1·oot tl1e111 in becls 01· flats. Tl1(Jt1gl1 
tl1ey 1vot1ld 1·oot ,veil, ,,,e ,vot1ld sac1·i£1ce g1·eatly by l1,1vi11g s11cl1 ,1 la1·ge 
!eat a1·e,t 011 a IJ,11·e-1·oot c11tt1ng. Tl1erelore, ,,,e pot tl1e111. Tl1is is ;1lso 
t1·ue of Diette11b,1ch1a. To IJOt tl1en1 i11 a pot of soil co111111e11s111,1tc ,vitl1 
tl1e size ot the plant ,vo11lcl tl11·ov1' a ,veight facto1· J)1·0!11biti11g long (li,­
tance sl1ipping, especially by ai1·. Tl1erefore, ,ve substitttte SJJhagn11m 
moss. Sphagnun1 is light v11eight, ,v,1te1· 1·etentive and an ideal 1·ooting 
med1t1111 for tl1ese t1·op1cal IJla11ts. Agai11 !1a1·king IJ,tck to the !1t1ge leaf 
surface ot tl1cse plant,, ,,,e 111t1st pay 111i11t1te atte11tio11 to h11111idity. ]\,Jost· 
tropic,1! JJl,111ts have ,t 111111i11111111 ol tlelc11,e 111echa111s111s froi)t clrought. 
rrl1e1·efo1·e, ,,,e 11se 111ist syste111s const,111tly over tl1ese c11tt111gs. \,Ve ;1lso 
,,iolate ,111otl1e1· 1·11le, ,111cl clo l1a,·e ,1 111ecl1 l1111 011 tl1e be11ches i11 fJl'OJJag,1-
tio11 tt) l1oltl tl1e IJl,111ts ttj) TI1e)' ,11·e ,u light \1'e1gl1t 011 tl1e IJ:1,e;, tl1,1t 
,111tl1011t tl11~, tl1ey ,1,!1111(1 J,111 like te11 1Ji11, if s0111ebo(ly lJle,11 011 tl1c111. 

111 tip Cl1tti11gs of tl1e !1uge va1·iety ol s111all JJl,111ts, 111e ag,ti11 v:11·y 
our tech111qt1es, clepencl111g where the JJl,1nt is to go, a11d so1newl1,1l. lJ11t 
11ot greatly by tl1e variety ol plant. 011 certain Pe1Jcrom1a, ;111cl Pl1ilo­
clenclron, \\'e use 11oth111g b11l pt1re jJeat. Rooting is acco1111Jlisl1ed ,1;, 
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,veil or bette1· ,vitl1 s0111e Pe1·lite a<lcle<l, but ,vl1e11 they d1·e wrapped for 
sl1i1)111ent, the sligl1te.<,l ab1·,1sivc st1bstdnce wottlcl cattse a sc1·atcl1 on a 
leai tl1at wo11lcl re11cle1· the J)lant uns,1lable. On 111ost o( ou1· tip cuttings 
\\'e ,,..,e a JJrevent,1tive clip 111 \vl1at ,ve c,111 ''tl1e triple dip." Tl1ere are 
so111e j)l,111.ts tl1dt ,ve lt)1111.cl ,11·e 111hibitecl 1n gro,vtl1 by Te1·1·aclor, others 
IJ!a11checl IJ)' Agri111yc111, so we ,1voicl wl1ere experiences teaches 11s. In 
,1clcl1tio11, so111e ext1·e111ely l,1rge pla11ts c,111not be cli1)pccl ,v1thot1l b1 uis­
i11g. 111 ,ti! t)t!1e1· cases, ,ve t1.<,e the clips. It l1as been 011r exJ)erience 
th,1t th1.<, is .5()% s111Je1·stitio11, 25% ''l)ei11g e,hicke11," a11d 25% value. If 
tl1e1·e i.<, ,I he,1vy i11le,t,1tio11 <Jl ]lhi7.()Ct()J1i,l ()r 1~hyt<>1)l1tho1·,1, 110 tlir> we 
11,t\'C yet lot111cl ,,,111 ..,,,,,c 0111· 11ecks 

, 
Cl111e Citlling;. •- C,111c c11tti11g.., a1·e ,tll<Jtl1e1· very la1·ge sot11·ce of 

.<,ttJ>J>ly. vVe otte11 take cane c11ttings ol J)la11t.<, wl1ere we ,1lso use tip 
e,11tti11g..,, to ;1cl1ie,,e ,1 ,111:111 ty1Je JJ!ant tor ,t clillere11t 11se 011 the c11sto111-
e1· level. E1111Jl1asis c,11111ot be gre,tt e11011gl1 ,tt the w,ty ot keepi11g tl1e 
JJ!ant cle,tn. 011 the 111,tjority ol cane c11tti11gs, ,ve like to st1·i1> the 
le,1ves, c11t tl1e111 into tl1e eyes ,111cl cliJJ the1n in the ''triJ)le clip." They 
,11·e tl1e11 insertecl l101·izont,1lly ,tncl given a light cove1·1ng ol peat ,ind 
Pe1·lite The JJroble111 in tl1e 11~e of cane c11tti11g is in the 111at111·ity of 
tl1e ,vocJcl. Tl1e cutt111gs neare,t the base are ve1·y matu1·e, nearest the 
tJJJ, ve1·y i111111at111·e. Ger1ni11ation o( tl1e eyes Vdries with this 111aturity. 
We ,ire, the1·efore, lacccl ,v,th ,1 long period ol tin1e ror the complete 
JJotting l1·on1 a be11ch clevoted to ca11e c11tti11gs. In tl1e case of Philo­
dendro11 perti1sur11, v.'e have at least 011e lt1ll year lJefo1·e the last plants 
:11·e re111oved rron1 tl1e becl. ,,ve, tl1erefo1·e, JJt1t these cane c11ttings in 
cJo..,er th,111 \\'e wot1ld nor111,1lly like to do, ancl thin as they reacl1 a cer­
Lai11 clete1·111i ned s1Le 

The lindl general c]a.<,.<,il1cdtio11 ol vegetated 1)1·op,1gation of foliage 
JJl,111ts ,vo11lcl be 011e ,vl1icl1 ,11ot1lcl JJ1·obal)l)' cover the gi·eatest 11111nber ol 
J)la11t~ JJro1J:tg,1tecl, tl1e le,11 a11cl e)e c11tti11g. The 111ost IJ<>IJt1la1· of all 
l<Jli,1ge JJl,1nts, tl1e 1:i/11/c1d('11(/1rJ1i c<J1rlc1t11111 ,111cl the .<,eco11cl 111ost })O}Jt1la1·, 
Potl1os, ,11·e JJt'O]J,tgatecl in tl11s ,v,1y. We let tl1e111 g1·ow i11tt) vi11es a11cl 
,,,l1e11 tl1ey l1dve 1·e,1cl1ecl <111 cco1101111c,1l le11gtl1 [1·0111 18'' to 24'' tl1ev a1·e 
c11t. Yo11 ,,,ill 11ote tl1;1t ,ve g1·0,v st<)Ck \Jl;111ts in pots. Tl1is is con­
t1·,11·y to otl1e1· \Jeo1Jles' 111etl1o<ls, b11t ,ve l1ave satisfiecl ou1·selves agai11 
tl1at this is best for 11&. Fi1·st, we gai11 111ore JJl,1nts JJe1· squa1·e foot. Sec-
011cl, ,ve get 11101·c Iigl1t eXJJOsu1·e 011 eve1·y le,1£. Tl1ird, \\'e ,11·e alJle to 
1·og11e q11ickly if ,L J)lant 1·everts, or ii ,tny sig11 of clisease 1Jroblen1 creeps 
UJJ. The le,1ves ,11·e tl1e11 ctit ½'' ,1bo,,e tl1e eye, 1'' belo"''· TJ1e ste111 
below tl1e eye aff(>1·ds ,t good anchorage ,vhen pottecl later. In most 
cases, these ~11·e i11sertecl ,it· ,L very close ~1Jaci11g. beca11se ,vc ,viii }Jot tl1e111 
,vhe11 the 11e\\' g1·owth IJeg111s. 

Thc1·e ,11·e otl1e1· c,15es ,,,J1e1·e we g1·0,v t,vo to tl11·ee leaves 011 tl1e new 
(Jl,111ts 11ccessit,1ti11g ,L 2-½'' IJy 3'' s1J,1ci11g. F1·0111 ,1 1>ro1)agato1·'s 1Joi11t 
ol ,,ie\\·, l c,11111ot o,,e,· e1111Jl1asize 111y beliel i11 Llisease co11t1·0I. Tl1e 
g1·e,1t 1·est1lts we l1,1ve ,1cl11eved in 011r fielcl h,tve p1·ove11 it to n1e We 
have take11 JJl,tnts that a1·e t1·aditio11ally slo,v and 1nade the1n 1·a1J1cl 
plants. We l1,1ve bee11 imp1·essed ,vitl1 the loss of vigor in propagat1011 
a11d 1n ft1t111·e gro,vtl1. tl1at 111ino1· clisease can ca11se. vVe like to 11se tl1e 
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exa1111)le ol a cold 111 a l1t1m,111 being. Fe,v })eople tl1e fro111 colds, bttt 
few are very ellicie11t wl1en tl1ey l1;1ve the111. vVe l1ave l)ee11 wo1·k111g 
11ncler tl1e U.C. Syste111 si11ce its i11ceptio11, ,ind J)1·obably ,ire tl1e ,vorld's 
greatest s,1lcs1nen ol 1t. The1·e a1·e ,1 le,v cl1flere11t tl11ngs tl1,1t ,ve l1ave 
b111111)ecl i11to, si11ce 11,i11g the systen1. S01ne ol yot1 a1·e la1111li;11· \\1itl1 
the111, but I think tl1ey ,ire wo1·thy of 1·e1)etit1on. 011e ite111 is tl1e 1Je11,1l­
ty to1· ,terile conditio11s. It s0111eo11e goofs ancl :1llows clise,1se to c11te1·, 
it ,v1ll swee1J tl11·011gl1 11111ch 1nore 1·,11)iclly tl1,111 1t ,V<)ttlcl i11 ,111 t111,tc1·ilc 
co11ditio11. Tl1is i, le,1di11g ,0111e i11vestig,1t1ons ,tt U.C L 1\. into tl1e 11,c 
cit a stea111 ,tir 111ix ,vhe1·e ,1 bette1· job is clone at lo½1e1 te1111)e1·,1t111·c, 
le,tving con1pet111g 01·ga11is1ns i11 tl1e s01!. 

Anotl1e1· pttzzle that is bt1111ping into 11, ,t, ,ve st1·1ve t<> ;1cl1ievc tl1c 
!Jest })Ossible pla11t is ,vh,tt makes ;1 goocl prop,1g,1ti11g ,tc>ck 1)!,111t We 
a1·e le,1vi11g· tl1e belie[ no,v tl1at the }Jl,tnt g1·own to ot11· best ,1l)1lity 101· 
s,tlc, ,t goocl stot1t, st11rdy 1)la_11t, is necessarily the pla11t th:tt 1·e,1)011tls t<> 
prop,1gatio11 best. Tl1is 1, contrary to lo1·111e1- i)elief, ,,v11en we h,,ve 
left the p1·oble111 of cl1se,1se behincl 11s, ,ve l1,1ve entered i11to 111,1ny p1·ob­
le111s of tl1is ki11d that ,,,e ,vot1ld to1·111erly have bla111ecl 011 cl1se,1se 

011ce ttJ)Ol1 ,1 ti111e, a highly skillecl JJro1),1gato1· was ,1 k111gpi11 
J>;1rtly clue to tle1)1·es,io11 conclitio11s, IJ,trtly d11e to 111isg·11iclecl inlo1111,1-
tion fron1 1·e,ea1·ch stations, tl1e prop,tgator's st,1r ,v,1netl. One woulcl 
have thoug·ht, l1·0111 bulletins <>i ,0111e )'ear, !Jack, tl1at all 1)1·1)p,1gatio11 
co11ld l)e do11e 011 a 111ecl1,1nic:1l b,1sis. '1'l1e 11101·c ,ve wo1·k witl1 111ecl1a11-
1c,1l co11tri,1,111ccs, tl1e 11101·e ,,·e ap1J1·eci,1te tl1e l,tct tl1,1t 1)1·01J,1g,1ti<)11, ,tl 
its best, is tl1e work <>I a 1110,t ,k1lled 111,111 i11 tl1e 11t1r,e1·y. 

Tl1e lollo,vi11g qt1est ions ,ve1·e ,1,kctl cl111·i11g the Qt1c,t1011 B<>X 

CHAIRl\•I1\N HERB FOWLEIZ: .t\1·c ct1tt111gs totally 1111111e1,etl i11 
tl1e ''triple dip''? 

l\•[R. WEIDNEIZ: l\•[ost ol tl1e 1)l,1nts a1·c C<)111pletcly i111111c1·s!'.tl 
On pldnts that gi,1e 11s ,t g1·eat cle,11 of t1·ot1ble, ,ve give ,ts 1011g as a I0-
111int1te so,1k. Orcl1n,1r1ly, it is jttst a d11). 

CHAIRJ\rIAN FOvVLER: Ji the ''t1·iple cli1)' cloe,11't SlOI) 111,lJOI' 
c>tttbreaks of disease, what does? 

l\•IR. vVEIDNEll: I don't k110,v tl1e a11swer, b11t it has bee11 ot11· 
exper1e11ce that no che111icals stOJ) 111,1jo1· ot1tb1·eaks. \r\Te l1ave fot111cl 
tl1at all we can clo is to follo,\1 the mecha11ical 111ethocl tl1at I describccl 
ol gro,ving tl1e J)la11t up ,veil-above any wate1· lines or s1)lasl1 ,111cl t;1king 
tl1c ct1tt111g above tl1,1t level. 
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Co111JJ,111y, Azt1sa, Cal1tornia, ,vho JJresented his p<1per on tecl1111qt1es of 
JJ1·01J,1g,1t1ng tinder 1111st ,it tl1e i\1Ionrovia Nursery Company. 

MIST SYSTEMS AND HARDENING-OFF PROCEDURES 
AT MONROVIA NURSERY ,COMPANY 

i\'f ARTIN U SRE\' 

11'[ (1111·ovia N111·se1y C 0111 prt11)' 
Az11sr1, Cnl1fo1111n 

l)esc1·1pl1r111 of tlie Jnte11111tle11t 1vI1st S)•sle111 

Tl1e i11tern1ittent n11st syste1n is composed of a se1·ies o[ 111ist nozlles 
cont1·ollecl by a system of solenoid s\\11tches, clocks, and intermittent 
ti111ers. Tl1e noz1les usec! are tl1e Spraying Systems ¼ TTN4W nc>zzle 
<)r the Flora-life \\11re baffle nozlle. The inter,•al o( misting varies be­
tween 12 ,111d 18 seco11cls ''on," every 6 minutes cluri11g hot weather ,incl 
eve1-y 12 1nint1tes during cooler weathe1·. The TORK ti1ne1- is tisecl, 
bec,111se ol its versatility in setting intervai5. The ti1ner n1akes a co111-
JJ!ete cycle each 6 min11tes, ho\\1ever, lJy connecting all tl1e i11terval 
t11ners to one 111aster time1- ,1ny 111t1lt1ple of 6 minutes is possi!Jle. In 
tl1is ,vay, tl1e ti111e1·s c,1n be set to gi,1e tl1e n1ini1n111n a1nount ot wate1-
for tl1e co1·re~1Joncling \\1e,1ther conditions. Electric clocks are set to 
t111·n tl1e syste111 on i11 the 11101·ning and sht1t it oft in the evening. The 
111oist111·e 1Jrese11t is t1st1,1lly 511llicient to carry ove1· tl1e ct1ttings tl1ro11gh 
the nigl1t. 

De.sc1·1ption of tl1e Fog 1\1ist System 

The fog 1nist is an electronically controlled high-h111nidity syste111. 
Tl1e 1·elati,1e ht11nidit)', at 85':70 or higher, is elect1·onic,1lly controllecl 
,v1th a11 A111e1·ican Instr111nents Co111pany h111nistat. i\'loistt11·e is s11p­
JJ!iecl to tl1e ,1t111osphe1·e thro11g·h Sprayi11g Syste111s pneu111atic atomizing 
11ozzles tl11·ough a pressure systen1. The press111·e syste1n is different fro111 
the siphon system in that \\1ater fed to the nozzles is under p1·ess11re. 
Piping in both mist syste1ns, intermittent and fog, is 110w be111g pl,tced 
overl1e,1cl fo1- ease of 111ainte11ance, and as a protective 1neast1re to keep 
,11ate1· a,vay [1·0111 tl1e sole11oid s,vitches. 

Hn1·de111ng-off Soft1vood C'itllz11gs f1·om tl1e Jnte1·n1ittent 1vI1st 

Softwoocl ct1tti11g5 are nor1nally ke1Jt for 4 \\1eeks in the i11te1·111ittent 
1111~t. Alter rooting, the, ct1ttings are 1novecl into ,1notl1e1· gl,1ssl1011se 
,vitl1 JJ!e11ty ol ,1i1· ci1·c11latio11. J\,[isti11g is contin11ecl, b11t at ,1 11111cl1 
1·etl11cecl 1·ate. Dt11·i11g tl1e li1·st le,v days, c11tti11gs ,ire 1nist-w,1te1·ecl eve1·y 
110111· G1·;1cl11,1lly, tl1e 1111st 1s recl11cecl to t\\'O t1111es J)er cl;1y. 
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Tl1e le11gtl1 ot t1111e fc)1· !1,11·cle11i11g-of( de1)e11cl, 011 tl1e ty1Je of cttt· 
ting, softwoocl <11· l1arcl,11oocl, ;incl also on the species. To give yot1 a11 
1de,t of the le11gth ot ti111e 101· J1;1rclen111g-olt, I will expla111 the exJJe1·1-
ence ,ve l1ave l1,1cl ,v1tl1 ,l J),11·tict1l,1r iten1, X)•losr11a sc11t1cosa Org1nally, 
X)•losn1a sent1co.,a w;1s h,11·cle11ecl-otf fo1· a JO-clay !)eriocl i11 a ½·ell-ci1·­
culatecl glasshottse It ,v,1s tl1e11 t,1ke11 ot1t t111cle1· single latl1 fo1· 2 ,veeks 
be(o1·e IJOtti11g 1\fte1· JJC>tti11g, ,t ,,,,1, JJl,1cecl· 1111clc1· clot1ble latl1. "I'l1e 
1·est1I ts we1·e ,,e1·y IJ001·. 

For X)'los111c1s, ,11e 
glasshouse to 2 ,,,eeks, 
clottble lath ot1tsicle 

no,v le11gtl1e11 tl1e hardening-off 
tollc>,1'ccl l)y h,11·de11ing-of f £01· 2 

J)eriod in tl1e 
1110n ths t1ncle1· 

Dt1ri11g· tl1e ]1,11·cle11111g-oll 1Je1·iocl, ct1tt111gs are te1·t1l1zecl once a ,,,eek 
½'ith ,t ½'eak l1qt1icl fe1·tili1e1·. Tht, lertili1e1· has ,ti! of the majo1 ele-
1nents IJlus 111;1g11esit1111, st1!ft11·, a11cl i1·011. U11der this syste111 of l1a1·den­
i11g-off, tl1e c.11tt1ng, cle,,elo1Jecl ;1 IJette1· root sy,te111, ,tncl 1·est1lts ,ve1·e 
75% bette1·. 

Ha1·dening-of f Hr11 de,· r-r· ood C11 l/ 111gs f 1 0111 tl1e /11 te1·111 I tle11t 1vl1s/ 

The l1a1·cle1· ,voocl c11tti11g, ;11·e ge11crally IJlacecl directly u11de1· dott· 
IJle latl1 ot1tside, a11cl 111ist is s1J1·,1yecl ,it :-1 l1eqt1ency si111ilar to th,tt witl1 
the solte1· c11tti11gs. Tl1e ct1tti11gs a1·e fertilized once a week with a 
liquid tertilize1·. For exa1111Jle, jvfr1l1on1a 'cor11pacta', ½1hich co1nes t1nde1· 
this heacling, w,1s 01·1ginally kerJt i11 a glassl1011se 8 to IO dctys tor !1arcl­
en1ng-off ,incl tl1en JJl,1ced <)tttsicle fo1· 2 weeks t111cle1· single lath. St11·­
vival tinder this syste111 was very ]JC>o1· \!\Te get 111uch better 1·es11lt, 110\\' 
l)Y placing Nfahoni,1s i11 ,t gl,1s,ho11se ,v1th open vent1l,1t1on - day and 
night £01· 2 weeks (essenti,1l!y 011tcloo1· c.onclitions) - ancl then 11nder 
single latl1 £01· 2 Lo 3 111ontl1s. Potting at the l1eginni11g ol the growing 
se,1son was the best ti111e for tl1is OJ)e1·atio11. C11ttings are sp1·ayed ancl 
fertilized, as are the softer cutti11gs. 

The t,,,o ct1tt1ng, clesc1·1lJed ,tbove ,ts exa1111Jles a1·e pa1·tict1larlv dif­
ficult items for harclen111g-oll. Ge11er,1lly, tl1e period for 11,trdening-otf 
ot1tside is sl101·ter 101· less cliflict1lt s11l)ject, 

Ha1·den1ng-off Con1fe1· C11.tt1ngs f1·on1 tl1e Fog 1vl1st 

Conife1· c11ttings take11 f1·0111 the fog 111ist a1·e placed directly 011t­
doors t1nde1· clot1IJ!e latl1 a11d !1anclled as ,11·e the l1arde1· c11ttings abo,•e . 

• 

Chai1·n1a11 Ticl11101· 111t1·oclt1cecl 
Ac1·es, Sher,,,ood, 01·ego11. 

MIST PROPAGATION WITH EMPHASIS ON HARDENING-OFF 
,,v ILLl,\i\[ J. C1JRTIS 

11Tf1l-C/111.1· ,4c1e.,, Sl1e11uo<Jd 01ego11 

i\1f1·. Cl1,1i1·111,111 ,111cl Fello,v P1·op,1gators: • 
I l1a,,e IJee11 ;1,kecl to t:tlk to vo11 gc11tle111e11 011 '·i\,Jist P1·01Jag,1tio11, 

\\"ttl1 E1111JJ1;1,is 011 H,11·cleni11g-C>lt ., \,\Te i11 tl1e Nortl1,ve,t ,vl10 1J1·01J:t· 
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g,1te ,111tl1 111ist, ,,,01·k l111de1· cli111atic co11cl1t1ons o( g1·eate1· va1·iat1011 tha11 
yo11 l1e1·e i11 Califo1·n1a. Ho,11eve1·, ,,,e 11111st ,neet ce1·ta1n conditions a11d 
lactors tl1at a1·e co111111011 to botl1 oi 11s. Fi1·st, ,1 good, clean rooting 
111ccli11111 11111st be 11sed tl1at ,vill aflo1·cl excelle11t d1·ain,1ge, second, a s111)· 
J)ly ol goocl, cle,111 l\1,1te1, tl1i1·ll, IJotto111 l1e,1t; ;111cl f<>t11·tl1, a11 assist 11·0111 
,1 1·ciot111g !101·111011e. 

We l1,1ve, 111 tl1e Po1·tla11d a1·e,1, goocl, clean, sl1arp sand. Seve,·al 
propagators ,tre using PERLITE, a 1nan11fact11red coarse 1naterial that 
,tllorcls excellent c!ra1nage yet h,ts the al)ility to holcl a great deal of 
,v,1ter i11 it, expandecl str11ct11re Cle,111, J)ttre ,vater is no problem; in 
f,1ct, we s0111eti1nes !1ave too 1nucl1. 

The !)Otto1n l1e;1t \Ve ll~C clepencls Oil tl1e crOJ) WC a1·e g,·owing. vVe 
l1;1cl ,evcral ,veek, of high, 90-clegrec ,,,e,1tl1e1· tl1is J)ast su111n1er. A 3-
fc>ot l)e11cl1, tillecl ,vith C/ema/1.1 r11111r1ncl1 c11ttings, witl1011t 1nist, 1nain­
t;1inecl ,t botto111 te111per;1t111·e oJ 65 cleg1·ccs, 1,11l1icl1 ~eemed to lJe tl1e 
1·1gl1t te1111)e1·at111·e 101· the best 1·e,11lt, vVI1c11 tl1c ,veatl1er coolecl oft, 
tl1e l1e,1t111g c.alJle ,11a, t11r11ec! <>11. 

We ,11,o l1,1ve a cli111atc tl1,1t olfc1·, ,1 g1·c,1t v,11·i,1tio11 i11 ligl1t i11ten,i­
ty N(J1·111;1J]y, a fe,v 1,11ar111 cl,1ys are lol!o,,·ecl lJy clo11c!y, cla,·k clays. If 
yo11 11se ,1 t1111e clock £01· yo11r 1111sti11g i11te1·vals ancl do not change 1t, 
yo11 1111gl1t ,tJ)ply too 111ucl1 111,1tc1· cl11ri11g s11cl1 cla1 k cl,1ys. 

1\n i11te1·1111tte11t t)'J)e of 1111st ,yste111, like ''i\1list-O-i\1fatic," does a 
~,1t1si,1cto1·y JOb 101· 1ne j\,f,1ny ti111c clock co11t1·ollecl 1111st systen1s a1·e 
11,ecl 111 tl1e P,tcific North,,,est, ;111c! ,111 see111 to l)e gi,1 ing good re,11lts. 
1\t tl1is early stage i11 111ist p1·01)agatio11, J)c1·l1aps 110 one can j11stly Sd)' 
1vl1ich syste111 is best fo1· ,IJ)J)lying 111ist to ,1 lJe11ci1 of c11ttings. In July, 
\\'e sta1·t with 011r clecicl11011s 01·11;1111e11t,1ls. Tl1e fi1·st a1·e 1vlag1iolia stel-
lr1ta a11cl 111 s1J1tl11ng1111a vVe 11se ,I ,t,111cla1·cl Jl,1t l>f coarse, sharp· sand, . 
l11·111ly t,11111)ed. I11 four to six ,\reeks, tl1cy ,ire reacly to pot vVe tl1e11 
take tl1e1n fro111 tl1e 1ni5t, ancl hand-,v,tte"r tl1c111 lor ,1 ,veek to ten days, 
tlcpe11cling on ho,1' !)11sy ,,,e a1·e ,tt tl1e t1111c. If tl1e weathe1· is hot, we 
c<>ve,· tl1e1n with ne,vspapers for ;1 fe,v cl,1y, l'ro111 10:00 a.n1 to 5:00 p.1n. 
A se1ni-h,1rtl ,vood cutting is l15ed, ,ve ~n,IJ) 01· c11t C>tlt the soft tip. The 
c11ttings of ivl. ste{lata r11n JOO to a fl,1t, while we 011ly get aro11nd 70 of 
M .. 5oitlangana to the flat. A 78 to 85 degree bottom temperature seems 
to be the best. The re-st1·ikes a1·e 5et back i11 flats, tho11gh not'unde1 
111ist. These are not potted 11ntil spring, for decicl11011s c11ttings m11st 
l1ave ti111e to grow a little and cle,1eloJ) a goocl 1·oot sy5tem before going 
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Pl11/r1llelpl1i1s vz1·g111a/1.5, Pl11/r1<lelpl1111 '1vl11/lie)'I,' a11cl T,'zbi11n11111 
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,veeks ,,ve clo let tl1e s:111cl cl1·y 011t a little, [01· 011c loses fe,ve1· ii tl1e 
1·oot1ng 111ecl111111 is ;1 little on the cir)· s1cle. 
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IJe11ch befo1·e sett111g tl1e1n in the g·reenho11se 1111cle1· 1nist. If ,t lll1f>clo­
de11cl1·0n l1,1s s111all le,1,•es, a 2'' bane! can 1Je 11sed. 1\ l1e,1vy wo1111ct l'' 
long is n1acle on one sicle of 3-i11ch-long c11ttings. Tl1e cttttings are clip­
IJecl in Hor111odin #3. The excess is taJJJJed off aga111st tl1e sicle ol tl1e 
can A very good percentage 1s the r11le. 1\11d-1\ug11st can be hot and 
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eel i11 the e;1rly winter ,vl1en the 1ni~t has been shut off fo,· seve1·;1l weeks 
If yo11 h,1ve son1e varieties th,tt root easily ancl are re,1cly wl1e11 the days 
;11·e still s11nny ;111cl ,v,tr111, yott can take tl1e111 frcJ111 t111cler tl1e 1nist ancl 
l1a1·clen the111 off 1Jy ha11cl-wate1 ing ancl covering ,vitl1 news1)aJ)e1·s d111·­
i11g the JJ,11·t of tl1e cl,ty ,vl1e11 tl1e s11n 1, 111ost 1nte11se. 

We l1;1ve fo11ncl V1!J11r11u11i [J1trl1zvoocl11 1·oots bette1· in tl1e OJJe11 
be11ch with hancl-,vate1·ing rathe1· than ttnde1· 1nist. 

Daph11e odo1·a cuttings taken in A11gust and placed 11ncle1· mist root 
well and are 1·eacl)' to pot JJrior to Thanksgiving. ,,ve 11se ,1 3'' c11tting 
JJ!acecl in sl1;11·1J sane! ,vi tl1 no 1·ooting ho1·1no11e. Har·clening-of[ is no 
JJ1·oble111, [01· ,,,e l1ave !1,1cl the 1nist 5J111t off for se,•e1·al ,veeks. Py1·acanth,1 
cuttings a1·e t,1ken ,vhen the side branches of the gallon-can JJlants have 
grow11 six or e1gl1t incl1es long. This gives a 4-6 inch c11tting, ,vitl1 
so1ne lo11ge1· v\Te 11se sl1arp, coarse sand in flats. In 4-6 ,,,eeks. the)· 
are ready to JJOt. ,,ve take the flats f1·01n unde1· tl1e 111ist ,111d !1,111d­
water, allo,ving tl1e flat to cl1·y 011t so111e, to 111ake cligging easie1·. If ,ve 
have hot clays, ,vl1ich \\1e s0111et11nes clo in e,trly Octobe1·, ,,,e cover these 
with newspape1·s ttntil tl1ey stop fl;tgging. 

I have fot1nd that Ho1·1noclin #3 gives the 1Je5t results on ,111 ct1t­
tings l)lacecl 11ncler 1nist. The only exception is Dapl1ne od(JT(J, wi1icl1 
roots excellently ,,,itl1011t a rooting c1ssistant. 

We 11se St. Juli,tn plt1111 for 11nderstock fo1- se1ni-d,11a1·f peaLhes, 
pl11ms, and JJrt1nes. 0111· so11rce of supply of 11nderstock 11otified tts in 
J11IY tl1at they l1ad l1ad a 95% crOJJ failt11·e I i111111ediately pttt 1,000 
11nde1· 111ist ,incl a11otl1e1· 1,000 in the open bench, treati11g all ,vith Hor-
111oclin #3. Rest1lts· co1nplete fc1il11re. Thi11ki11g tl1at 1Je1·haJJS tl1e sand 
was not coa1·se e11ot1gh, I 11sed a great cleal coarse1· sane!, 11si11g Hc)1·111oclin 
#3 - Ho1·111ocli11 #2 ancl 5e,•e1·al flats ,,,itl1011t ,t Ho1·111c)c!in JJ0,vcle1·. 
Tl1ey, too, ,,,e1·e a total loss vVhc1t die! ,ve do w1·011g;, vVh)' a total 
loss;, I will try ;1nothe1· batch of cuttings 1\•l1en they go clo1·111a11t. 

1n st1111111ariz1ng, the1·e a1·e several facto1·s ,ve 11111st cons1de1·: 
First A clean, sl1arp rooting 111ecli11111 tl1;1t affc11·cls cxcelle11t cl1·ainage 

Seconcl 
Tl1i 1·cl 
F Oll 1·tl1 

• 

is ,t ~•fUST. 
A s11pJJly of J)t11·e ,v;1te1·. 
Stilt" lJotto111 l1e,1t is 111ost i1111Jo1·t,1nt. 
Tl1e 11,e of Ho1·111oclin IJ0,vcle1· J)1·ovicles 11101·c 1·<10t5 f,t~tc1· tl1a11 
11 )'Ott cl<> tl<lt 115e 1t. 
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I 11,tve 11ot s-1id 111iicl1 ,tbottt l1,11·cleni11g-olt, fo1· 1t is 11ot a g1·eat 
p1·oble111 ,,·1tl1 11s. By tl1e ti1ne tl1e 111,1Jor1ty ot ci111· c11tti11gs a1·e 
1·eady to })Ot, the ,,,eatl1e1· h,ts coolecl off ,incl we l1a,•e sl111t oll 
tl1e mist ancl have been l1,1ncl-,v,1tering. 

Cl1,1ir111a11 Ticl11101· 1nt1·c)cl11ced i\·£1 J,1111es S. \•Veil,, J,1111es S \•Velis 
N111·,e1·y, J11c, lled B,111k, Ne,v Je1·sey 

, 

MIST PROPAGATION HARDENING-OFF TECHNIQUES 
,J AM~:S 5. WELLS 

Jn111es S. TtJ!ells Ni11·.1r:1-y, /11c 
J?.ed Br111 /1. 1\' eiv fer.fey 

i\,J 1st p1·opagat1on has beco111e s11cl1 ,tn 111teg1·,1! JJa1·t of ,1!1110,t a11y 
JJ1·01J,1gati11g n111·ser)' th,it it 1s i11teresti11g to 1·ec,1ll tl1,1t tile t11·,t 1·eco1clecl 
i11st,1nce of its 11se 1n J)lant propagation ,,•,ts i11 1936, at Tri111dacl, R1·it1,l1 
\•Vest Indies. B)' 1940, 1t ,vas being testecl 111 tl1is co11nt1·y, a11d a11 excel­
lent ,11·t1cle 1n tl1e A111r:1·1cr1n Ni11·se1)1111r111, i\·£,1y l, J9L11, by a nurse1·y111a11, 
Eclv.•,11·cl G,1rcl11e1· 111 ,,v1scons1n, g,1ve a lo11g list ol JJ!ants s11ccessl11ll)' 
1J1·01J,1gatecl 11nder 111ist. Tl1e11 tl1e ,,,,11· 111te1·,•e11ecl, ,111cl 111ost peo1Jle lost 
s1gl1t cJl tl1e 111ethocl, altho11gl1 IL ',11,1, still 111 11se ,tl 111;111y ot the state 
CXJJeri1nent stations. It ,,,as 11ot 11111 ii l 9Ll6-7 that JJ1·act1cal ,vork bega11 
011ce 111ore. i\•[ist, then, is a !101·1 ic11lt11r,1l cleveloJJ111ent ot the 11rst 111,1g-
11it11cle tl1,1t.l1as co1ne into ge11e1·al ttse ,,,itl1111 tl1e la,t 10 years. 

1\s an essential JJreli1111nary to 0111· cl1,c11ss1on, v.•e sll<)u!cl first co11-
sicle1· briefly so111e of the v.•icler ,tSJJCct~ of tl1e 111isti11g tecl1niq11es. I like 
to tl1ink ot 111isting as being a bette1· 111etl1ocl ol C<)11t1·<ill1ng water loss 
1'10111 cuttings, g1·alts, 01· transJJl,1ntecl seer.lling,. i\•fost ol tl1e techniques 
tl1e sk1llecl plant propagator h,1s 11secl si11ce !11s ,vork beg,1n, l1ave bee11 
cli1·ectly toward the co11trol of water loss lro111 the ])!ant 111aterials ,v1tl1 
which he is ,vo1·king. ,i\ ]Jiece of ,1 pla11t 1, a1·bitrarily removed from its 
nat11ral water s11pply v1•hen it i.5 talze11 a~ a c11tting; and it is, therefore, 
in a JJrecarious position It l1as 11t) ,vell-clef111ecl so111·ce of wate1·, yet 1t 
]1as an 1111d1111inished ability to lose ,vate1· through its leaves. Sucl1 a 
JJiece of ]Jlant 1naterial !1as to J1ave g11ite caref11l attentio11 day bv day, 
even l1our by ho11r, it it i~ not to die. It reg11ires a special JJlace - a 
g1·eenhouse - JJl11s tl1e atte11tio11 ot the skillecl J)ropagato1-, and all these 
el'forts ,ire directed to the co11t1·0I of ,1•ate1· loss. Tl1e syringing of green­
l1011se ,valls, tl1e use of do11ble glass 01· a J)o!yetl1yle11e te11t, tl1e ,vaxing of 
,t g·raft 11nion, 01· the 11se of 111ist ;ire ,ti! JJa1·t ,111d JJ,11·cel (>f the sa111e 
tl1i11g, cont1·0! ot ,vate1· loss. 111 tl1i, 1·es1Ject, 111isti11g l1as th1·ee clist1nct 
,1,1Jects. First is 111ainte11a11ce of a11 ext1·e111ely l11gh level of relative 
l1111niclity i11side the g1·ee11l1011se. Tl1,1t i, ,,,l1e1·e logging co1nes in. Tl1e 
st,111clarcl l111111idifie1· i, 1n tl1i, c,1tego1·y, ,111c\ [01· 111,1ny cuttings this use 
of w,1ter is e11t1rely ,1cleg11;1te. J\,f,1111te11,111c.e <>I l111111iclity ,tt 95 to 98% 
i, ,11ll1cie11t 10 JJ1·event 1111cl11e ,v,1tc1· lo,,, J>,11·tic11l.11·ly 011 c11tti11g, tl1at do 
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11ot ,,,ilt 1·e;1clily, ,t1cl1 ,t, co111fe1·s. Fl)!' tl1e,e a11cl 111,111y 11101·c, tl1is i, tl1e 
l)e,t t)'J)e c>l ''111ist111g' t(> t1se, l01· ,t1cl1 c11ttings a1·e d,1111,1gecl .l)y tl1e l,11·ge 
,111101,nts <>l \\',1te1· tl1,1t ,11·e ,1pplied 11ncler cl1rect 1111sting. Witl1 tl11, sys­
te111, tl1e1·e 1s 11ot 11111cl1 cooling of eithe1· tl1e at1nos1)!1e1·c 01· tl1e 1)l,111t 
tiss11cs, ,in i1111)01·t,111t effect to !)e fot1nd with otl1er types of 111isting. Cool-
111g <)I l)otl1 tl1e t1,,11c, (>l tl1e J)la11t 111.iter1,1l l)ei11g J)t'OJ),tg,1tecl ,111cl tl1e 
s111·1·c>L111cli11g ,111· lollo\vs ,l))J)licat1011 ol exce,s \V,1ter i11 111i,t lor111 ;111cl tl1c 
111,1inte11,111ce ol ,t 111111 ol \vater on the leaves. This coc)i111g h,ts a very 
clirect ellect 011 ,,,;1te1· lo,s 11·0111 the leaves, f(>1· 1l the le,tve, ,tre CO(>led by 
tl1e 1·eg11l,1r ,l))J)l1c;1ti(>n ot· ;1 ,111all a111ount ot wate1· ;·in tl1e 101·111 of ,t tine 
111ist, tl1e11 not only 1s tl1ere a1nple \\'ater in tl1e 111ecl111111 101· the c11tting 
to ,1bso1 I), l)11t l11r1l1c1·111<)re, the tiss11e, ,tre kept ,tt ·;1 ,lightly i<)we1· ten1-
J>er;1t111·c th,111 tl1,1t <>I 1l1e s111·r(>1111cling ;1ir, ;111cl w,1tc1· I(>,, !)y tr,1n,J)ira­
t1<>11 is 11eglig1l)lc. '1'J1e tl1i1·cl, ;111d J>erl1,tJ), 111<>,t :'1111po1·t,111t, ,ISJ)ect ol 
111i,t111g· 1, tl1e t1,e ol tl11, CO(>ling prc>cess l(> ;1110,v c11ttings tc1 l)e insertecl 
,tncl 111,1i11t,1111ecl i11 g1Jocl co11cl1tio11 in tl1e '01)e11 ;111cl i11 cl11·ect st111l1gl1t. 
vVl11cl1 l)1·i11gs 11, t<> 1>11c <11 tl1e 1110,t i1111)01·t,111t J)Oi11ts i11 tl1is q11e,tio11 ol 
l1;11clc11i11g-<>II 101· tl1e1·c i, ,t cli1·ect 1·elati<>11 l>etwec11 tl1e ;1111<1t111t ol light 
(11· e11ergy l>ci11g 1·cccivecl IJ)' tl1e ,11tt1ng /1·0111 tl1e su11, ,111cl tl1e l1·eq11ency 
,111cl g11,111tity ol ,,,,1te1· lie111g ap))lied to kee1) 1t cool. Tl1e two ,tre' inter­
cleJ)e11clent, ;111cl tl1i, 15 i1n1)ortan1 ,,,J1en \\'e co111e to tl1e J)rol)le111 of l1,11·cl­
cni11g-(>ll, si11ce ,l1,1cle c,111 l)e 11secl in J)i,tce ot 111ist to ,1clj11st tl1e balance. 

Let ,,., 110,,, co11,icle1· e,1cl1 of the;e tl11·ee ,tSJ)ects ol the 11se ol 1111st, 
,111cl cl1,ct1ss 111 ;1 ])1·:1c1ic,1l ,,,,t)' !10,,, 1Je5t to l)1·111g tl1e j)t·o1J,1g,1tecl 111,1te1·1,1l 
IJ,1ck to 11or111:1l co11rliti<_l11s. 

vVhere ct1tt111gs 11,1\'C bee11 1·001ecl t111de1· a 1·el;1t1velv high l1t1111icl1ty, 
l111t ,v1tl1 little 01· 110 exce,s w,1te1·, the J)roble1ns are not so gre.it, bec.a11se 
tl1e c11ttings 11,1,'e l>ce11 s11bjected to ,l fairly ,v1cle ,,,,1·1atio11 in air te111-
J)er,1ture ,111cl ge11e1·;1l conclitions ,vh1le rooting, ,vl1icl1 e11,1l)les the111 to 
go w1tl1otit tincltie lo,s thro11gl1 a transitio11 pericid:i lro111 se111i-co11t1·0llecl 
tc> 1111c(i11t1·ollecl co11cl1t1011s. Tl1e e,tsie,t \\',IY to ,1cpieve this ,t1ccessft1lly 
1s, li1·,t, to i11c1·c,1,e ~lo,vly the ;11r circ11lation 1n the J)rc>1),1g:1t111g :1rea by 
<>J)e11i11g ve11ts l,ite i11 tl1e evening and allo,ving the111 t<J re111ain t)pen 
,tll 111ght, closing tl1e111 ;1t a slightly later hour e,1cl1 111orning. Otl1er­
\vise, 1·eta1n Yotir 11ormal system of h11midification and 111odest venting, 
if te1nperat11res ,tre too !1igh, d11ring-the hottest pa1t 9f the day A slow 
exten,io11 ol this ,,e,1 tila ting over a t,vo-,veek period sho11ld suffice. 

\'Ve no,v co111e to ctittings rootecl i11 tl1e greenho11se 11nder intern11t­
tent 111ist. F11·st, ,,,e 11111st consicle1· a grot1p of plants tl1,1t tall nat111·ally 
so1newl1ere i)et,vee11 tl1e fi1·st and second g1·ot1ps. These plants will 1·e­
spo11cl to 1nter111itte11t 111isting and maintenance ol a £1!111 of water 011 
the leaves 111) to, b11t not beyond the point at ,vhicl1 the ct1tti11gs co1n-
111ence to 1·c1ot. 1\t tl1,1t poi11t, exces, ,vater beco111es ha1·111ft1l a11cl the 
JJl,111ts ,,,ill tletc1·i<11·;11e 1·:t))idly, il ,,,ater aJJplicat1on is 11ot clrastically 1·e­
cl11cecl 1\1.,1le,1s, ,,,J1e11 1·ootecl in a greenl1011se, ;11·e i11 tl1is c,1tegory, :incl 
sc> ;11·e J)y1·,1c;111tl1,1s ,tncl s0111e ot the P1·u1111s. S0111e co11ile1·s :11,o a1·e i11 
tl11, gro11J), l111t 1n ge11eral, conite1·s J)reler ,1, ,0111e\vl1;1t clr1c1· co11clitio11 
111,111 tl1,1t 1)1·ov1clccl by inte1·111ittent 1nist. 'fhe icle,,11 111ctl1ocl ol l1,11·cle11-
ing-oll ,t1cl1 c.11tti11g, 15 to 111ai11tain 111i,ting 1111til rooti11g cci111111e11ces, 
;111cl tl1e11 ,\1'itc.!1 I<> ,1 cc111clitio11 of co11t1·ollecl ]1111111clity, ,vl1icl1 i11 t111·11 
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15 slowly cl1,111gecl l)y sl1acli11g a11d i11c1·eased 1·00£ ve11t1l,1tic>11 ,is tl1e 1·oot 
,Yste111 <>I tl1e ct1 ttings de,,elop 1111 t1! the JJl,111 ts 1·e,1ch 11e,11· 11r)1·1n,1 I I tv 

1\ ct1tt111g tl1,1t i, roc>ted i11 the OJ>e11, t111cle1· l11gh l1gl1t 111te11,1ty ,111cl 
JJtotectecl fro111 cle,iccat1011 b)' 1111st 1s one ol tl1e 11101·e clillict1lt g1·ot1JJ> tc> 
l1,11·cle11 tlJ), l>ec,1t1,e these ;11·e st1bject<:'cl to ext1·e111e, ol l1gl1t ,111cl l1c,1t, 
,,·!11cl1 i11 tt1r11 1·ec1t11re ,0111e,\·l1at ext1·e111e 111ea,t11·cs ol cc>11t1·<Ji IL 11,1-
t111·,1lly l'ollows tl1,1t ,1ny ,light cle,·i,1tio11 11·0111 tl1e set JJ,1tte1·11 c,111 JJI"<>­
tlt1ce ,t 1·a1J1d cl1.1nge, a11cl 1t 1s 1·ap1cl cl1a11ge 111 ,111y 101·111 tl1,1t c,111 lJe so 
cli,astrc>t1, to JJ!ant 111ater1;1ls. Yet this 111ethocl 1s ,111 cxcelle11t 011e to 
t1se for cert,1111J JJl,111ts, becat1se 1t enables the ct1ttings to t,1ke tt1ll ,1clva11-
tage ol the l1igl1 J1gl1t inte11sity, a11d tl1e1·elore to co11t111t1e JJl1otoS)'lltl1esis. 
In tl1i, \\'ay, ct1tti11gs that a1·e JJ001·ly prov1clecl ,vitl1 cl1lo1·01>l1yll, ,11cl1 ;1, 
131<Jtr1 r111.1<:r1 11r111a, can l)e 1·ootecl If st1ch ct1tti11gs ,11·e JJt1t 111 ,1 g1·ee11-
l1ot1se u11cle1- 111ist, 01 !1t1111icliticatio11, tl1ey ,,,,IJ 11ot 1·oot, <)1· ,,,,IJ J<>Ol 
ve,·y 111dilfe1·entl)' Bttt, pt1t the ,a,ne ct1tt111gs 1·igl1t ot1t cit clr>o1·s 111 tl1e 
ft1ll ,1111 ,111cl 1>1·otect tl1e111 ,v1th a goocl inte1·1111tte11t 1111st sy,te111, ,111cl 
tl1ey 1·oc>t ve1·y ,veil, 111cleecl. Tl1i5, I IJel1e,e, i, e11t11·ely cl11e t<> tl1e 111t1cl1 
g1·e;-1ter ligl1t i11te11sity, ,,,J11ch e11ables tl1e c11tt111gs to 111,11111f,1ct111·c exce,, 
lcJCJtl 1·eserves 101· t1se 111 JJroclt1c111g a 1·o<Jt ,)'Ste111 . 

• Tl1is qt1e,t1on <)I light inte11sity 111 tl1e 1·ooti11g of c11tti11gs ol ,tll 
ki11cls ,incl t111cle1· all ,ituations, is ot g1·eat i1111Jo1·t,1nce, ,111cl I wot1lcl !,kc 
to cl1g1·ess ,1 little l1·t1111 tl1e the111e of harcle111ng-t1JJ c11tt111g, u11cle1· 1111,t 
to tell yott so111etl1111g tl1,1t l1aJJJJenecl to 111e last ,v111te1·, 111 tl1e 1<><1L111g 
<>f lll1oclodenclro11s th,tt I attribute directly to l,1ck ol ligl1t. L,1,t ye,11·, 
c>ur s,1~h-tyJJe JJrOJJag,1t1ng hot1se \\'as t1sed fo1· ,t11111ne1· ct1tt111g, ,111cl ,v,1, 
sl1aclecl with 50°,1a Sar,tn shade clotl1. Wi1en tl1e ~t1111111e1 c1·r>JJ5 1ve1·e 
fi11isl1ecl, tl1e !1011,e w,1, cle,1ned, ,te1·i!1zed, ,ind J)l'CJJ,trecl fo1· lll1oclocle11-
cl1·0ns. l a1n sor1·)' L<> ,1d1n1t tl1at \\'e jt1st forg·ot tl1e ,!1,1cle clotl1 l,tckecl 
to the ot1tside, of the g1·eenhot1,e Early in SeJJte111be1·, ,ve lJeg,111 t(> 111-
sert tl1e Rl1c>clodendron ct1tti11gs. They lookecl ,,ei-y ,veil ,it tl1e beg111-
11i11g, ,incl, i11 f,1ct, afte1· ,1bot1t S ,,·eeks so111e lJega11 to 1·oot Tl11s ,,,,1, 
;1lJot1L the first ol No,•e111be1· Tl1e11, 110\\'e, e1·, tl1e ct1tt111gs IJeg,111 to 
clete1·1or,1te 1,1piclly. Fi1-st, the !Jase o[ tl1e ct1ttings beg,111 to 1·ot, a11cl 
tl1en so111e of the leaves droppecl off S0111eti111es ,1 ct1tti11g ,vot1lcl 1·oot 
again above tl1e rotted base, and this i11 tt1rn ,,,ot1ld 1·ot. Finally, of 
cot1rse, the c11tt1ng died. We hacl these tested £01· f1111gt1s diseases, b11t 
,tll tl1at ,ve1·e fot111cl co11ld clefi11itel:' l)e 5tated to be seconcla1·)': 110 JJ1·i-
111a1·y ft1ngt1s cliseases ,ve1·e JJresent. 

Tl1e sitt1atio11 l)ecame 9111te se1·iot1s, a11cl, fo1- ,va11L of a bette1· a11-
5,,,e1·, I ;1ttr1 l)ttted the JJroble1n to S<J111e 11nk110,,,11 cond1tio11 of tl1e ,,,oocl. 
1\bot1t that t1111e, I atte11ded the Pl,111t Pro1)agato1·s 111eeti11g i11 Pl1il.1-
delpl1ia, ,vhere I hea1 cl a disct1ssion give11 by Di·. Stt1a1·t H. Nelso11 f1·01n 
Otta,,,a, Can,1cl,1, in ,,,J1ich he desc1·ibecl so111e experi111e11ts tl1at ,,,e1·e con­
tlt1ctecl 011 1·o<)t1ng ,1 ,,,icle 1·a11ge of JJlants i11 a JJ1·01Jagatio11 l1ot1se t111clc1· 
111ist. The~e 'test~ cove1·ecl clec1clt1ot1s sl11·t1l)s, co111le1·s ,111tl li1·0;1cl-le;1ved 
e,,e1·g1·ee11s 111 the fi1-st }'ear's tests, ct1tl1ngs ol ;111 k111cl, 1·ootecl ,,,itl1 
;1n ,1ve1·,1ge of jt1st over 90',70 11ncle1· 111ist, ,,,itl1 e,1cl1 t1·eatecl ,vitl1 tl1e ,IJ)­
JJ1·01)1·iate 1101111one. Tl1e tests \\'et·e re11eatecl a ,eco11cl )'C,11·, l)ttl ,,,1tl1 ,1 
ll1·,1,tic clroJ) i11 ove1·-all 1·ooti11g (to jttst o, e1· 20o/0 ). 1'111~ \'t<>le11t t!1·01) 
ro11lcl 11c>t l)e eXJ)l,1i11ecl l>)' ,111y ol)\'tci11, ch,111ge 111 111etl1o(I, 1<>1· JJl,111L,, 
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g1·eenl1cit1se, IJe11cl1, 111ecli11111, l101·111(>11e t1·c,tt111e11t - even the 111an doi11g 
tl1e JOb - \\'e1·e tl1e s,1111c. Tl1e (>nly cl1lle1·cncc ,vas th,1t a JJe1·111anent 
latl1 sh,1de l1acl IJec11 co11;,t1·11ctecl o,0e1· tl1c tOJ) ol the hot1se a iew 1nonths 
1Je101·e tl1e ;eco11cl set J t see1necl tl1at thi;, l1ad to' be the cause of tl1e 
t1·011l)lc. It \\',ts to1·11 clo,v11, ,111cl tl1e CXJJe1·i111c11t ,va5 1·epeatecl fo1· ,t tl1ircl 
t1111e Tl1c 1·e,11lt, 1111111ccl1,1tcl)' 1·ct111·11ccl t<> tl1c 01·1g111al l11gh (903/0 ) 

lc,•el. 
l 1·ett11·necl l1·c)111 tl1e 111eeti11g cletc1·111i11ed to see just l10,\' 111t1cl1 light 

I hacl i11 111y grec11l1011se, IJttt I ,,0,1s lo1·tt111,1te to l1ave D1·. Nelso11 a11d 
1)1·. \•V1lli,1111 S11ycle1· ]1·0111 llt1tgc1·s co1ne 101 a visit I sl1owed the111 1ny 
clying c11tti11gs, ,111cl tl1ey conli1·111ecl 111y OJJ1nion th,1t tl1e light was 1nst1l­
lic1e11t 1)1·. S11ycle1· ;,,11cl tl1,1t ,1 111111i11111111 ol 450 foot-c,111clles ot ligl1t is 
1·eqt11recl t(> 111,1i11t,1111 ,1 le,tl)• c11tt111g 111 goocl co11clit1011, it tl1e l)e11cl1 
te1111Je1·,1tt11·e is 70° F. J c,1llecl tl1c !(>c,11 l1gl1t co111JJ,111y, ,vl10 c,1111e ,vitl1 
,1 gc>ocl ligl1t 111cte1· t(> te,t tl1c light, ,111cl l \\',ts ,1,toni,l1ed ancl 11101·tifiecl 
to li11cl tl1,1t ,tt 111icl-cl,1)' 011 ;1 1·c,1so11;1IJly b1·1gl1t \\0 i11ter clay, tl1e l1gl1t 111-
te11sity ,v,1, 011ly ,t little 111orc tl1;111 20() loot-c,111cll'cs vVe i1111ned1atel)' 
,triJJJJecl oll tl1e sl1,1cle clotl1, ,1•,1sl1ccl tl1e gl,1s;, ,vitl1 lye, a11cl cle,111ecl every· 
tl1i11g ttIJ ,is 111t1cl1 ,ts JJO,s11Jle, ,111cl 1t ,ee111ecl to 111e t/1,1t the ct1ttings look­
eel brigl1ter, ,1l111ost ove1·11igl1t. i\•fo1·e ligl1t ,1•;1s gett11~g in, so they shot_1ld. 
bttt they lookccl IJ1·1gl1te1· i11 tl1e111sel,•cs. l1e th,1t as 1, it 111,1y, the situatio11 
cl1cl cha11ge, lci1· tl1e lc,1,·c, ;,tOJJIJecl cl1·01JJJing olf, a1)d the ct1ttings bega11 
to 1·oot. L:1tcr l),1tcl1c,, J)ttt i11to tl1c l1ot1sc ,it tnis tin1e, rooted ve1·)0 

well, i11clcecl. Si11ce tl1c11, I 11,1,•e l1,1cl co11lir1n,1t1011· of tl1e JJ1·oble111 ,incl 
tl1e re111ecly lro111 t,v<> or tl11·ce ;,(>t11·ces. f IJcl1eve ~ve should 11se, at all 
ti111es, tl1e 111;1xi111t1111 ;1111cit111t ol l1gl1t tl1,1t c,111 be itJJpliecl \\1ithot1t da111-
:1gi11g tl1e c11tting,. 

To ret11rn 110,v to 011r 1nist syste111, tl1e qt1antity of light that can be 
11sed is 111t1ch g1·c;1te1· \\0l1c11 ,,•c ,11 e ,lt)IJly111g 111ist tl1an \\'hen ,ve ;11·e not 
Light tt5t1,1ll)' 111e,111s l1c,1t, ,111cl tl1c1·clo1·e. i11c1·eased 'wate1· loss, btit whe1·e 
we have the cooli11g ol 1.1 1111st sy,te111, ligl1t (ancl therefo1·e energy) can 
IJe a1Jpliecl in 111t1cl1 g1·e,1ter qt1,111tit1es ,v1tl1ot1t ii;ic11rring the lialJilit)' 
of ra1J1cl ,v,1ter loss ,111cl t1lt1111;1te clesicc,1tio11. Unde1· such conditions, 
111any c11tt1ngs c,111 IJe rootecl q11ickly a11cl st1ccessf11l1ly. We find that we 
ca11 take ext1·e111ely soft ct1tt1ngs o( n1any plants ancl 1naintain the1n in 
excellent co11dit1on 1111cle1· ,1 111i5t ,,,J1ich, ,1•011lcl be q11ite in1possible in 
any othe1· ,vay S11cl1 ''IJt1tte1· soft'' ct1tting5 ca11 be kept tt1rg1d only b)' 
tl1e 11se of 1ni,t, ,111cl s11cl1 c11tti11gs t1s11:1ll)' 1·oot ,vitl1 a111azing speed 

But ,,,hen ,,•e 11~e sL1cl1 soft ct1tti11gs, keeJJ tl1e1n i11 the ope11. and 
111ainta1n thei1· conclitio11 by 111ist1ng. It is obvio11s that tl1e greatest pos­
sible care is 11eeclecl ,\1l1e11 ,,,e cl1,1nge tl1ese conditio11s in any \\'ay to 
slowly bring tl1e 11e,vly 1·ootecl JJla11ts b,1ck to 11or1nal1ty. From ,vhat I 
l1ave saicl, 1t sl1011lcl be cle,11· tl1c1.t tl1e1·c is an i111porta11t interplay be­
t,\1ee11 1111sting ,111cl ligl1t i11te11sity, ,111cl, co11ve1·sely, the lack of light 
~l1acle. 011e c,111 IJe st1JJ5tit11tecl 101· tl1e otl1e1· to a tai1·ly \\'ide cleg1·ee, 
especi,111)' 011ce tl1e ct1tt1ng, l1a,0e IJeg1111 to 1·oot, a11cl I believe tl1at sh,1cle 
i, ol vit,11 i1111Jo1·t,111c:e i11 l1,11·c!e11i11g c11tti11gs 1·ootecl i11 tl11s ,vay. . 

Tl1e l i1·~t IJJ.<)cecl111·e sl1011lcl IJc tc> 1·ccl11ce tl1e c1•cle of 111isti11g a11cl 
reJJl,1ce tl1c 111i,t ,1•1tl1 ,t l,1i1·ly l1e,1vy ~l1;1cle. vVl1,1t tlo I 111e,1n IJy a tai1·l)' 
l1e,1vy ,l1,1clc? I ,vo11Icl ,,1y, 1111clc1· cxt1·e111c cci11cl,1tio11,, ;1t lea,t 75o/ci 
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shacle, prodt1cecl 1)erl1,tJ)S by j)l,1cing t,vo SOo/0 latl1 sl1acles, 011e above the 
otl1e1·, ,v1th s0111e gaJJ l)et,,,ee11, c>r IJy t1s1ng ,1 75'-70 S,11·a11 sl1ade clotl1. 
j\,Ji,ting cot1lcl, the11, IJe 1eclucecl by ,1bot1t 11,111, eitl1er by 1nc1·easing tl1e 
111te1·v,1l bet,1'ee11 111ist111g 01· 1·eclt1cing tl1e clt11·;1t1011 of tl1e 111isti11g J)e1·iod. 
l~ttt eve11 the11, tl1e c11tt111gs sl1ot1lcl be ,v,1tcl1ecl c.a1·eft1lly, 1)a1·t1ct1larly, 
;1fte1· 111,1ki11g tl1e f11·st cl1;1nge, t<J see th,1t it 1s l1,,,,i11g tl1e clesi1·ecl elfect. 
It 111igl1t ,veil be tl1,1t tl1e inte1·,,;1I ,l1011lcl nc>t lJe 1·ed11cecl ,o c[1·;1stically 
i<>1· tl1e l11·st t,1'0 01· tl1ree cla)'S, l)t1t, 011ce tl1e c11tti11gs h,1ve l)cg1111 to 
l1,11·clen ttjJ, tl1e i11te1·v,1! IJet,1·ee11 1111,t111gs c,111 1Je slo,vly inc1·e,1,ecl ;111cl 
,l1;1cle ec111ally, slo,,,I)' 1·ecl11cecl 1111t1I tl1c c11tti11gs l1;1ve co111c to ;1 11e,11·ly 
11or111al state. Tl1is t1·,1nsiti<Jn jJe1·1ocl 1·ec1u11·cs tl1at tl1c ,kill ,111cl clet,1il­
ecl ,1tte11t1011 ot tl1e JJ1·c>J),1g,1to1· IJe exe1·cisecl to tl1e f11!l. Le~ 111e e111• 
J)hasi7e tl1at 111ocle1·11 technici11cs ;111cl eq11i1)1ne11t do not i11 ,111y ,,,,1y eli1111-
11ate tl1e neecl f<J1· ca1·ef11l cl,11·-b)'•day atte11t1011 by the JJla11t JJJ'OJJ,1g;1to1·. 
We 111ay ha,,e f111e, 1n1st li11es, J)e1·ccnt<1ge ti1ne1·s, elect1·onic le;1ves, 1101·· 
111011e J)Owcle1·s ,111d ,,,J1at11c>t, bt1t tl1ey still 1·ec111i1·c tl1e skill ol the 1J1·ac• 
ticecl 1)!,1nts111,111 to 01)er,1te tl1e111 s11c.c.essl11lly. , 

S01ne ve1·)' ,11cc_essl11! JJJ'OJJ,1g,1to1·s a1·e 1·ooti11g ct1tti11g·s i11 ll,1ts i11 ;1 
1111st ;1re,1 a11cl tl1e11 1·e111ov111g tl1e tl,1ts, 011ce tl1e c11tti11g, ,ire 1·ooted, to 
a se111i•co11t1·olled ,tre,t, st1cl1 as a !,1th l1ot1se, in wl11cl1 tl1e1·e 111,ty be a 
Jew jets, whe1·e :1 rel,1t1vely h1gl1 l1111n1cl1ty c,111 !)e 111,1111t,1111ecl and tl1e 
c11tt1ngs 1110,,ed i11 1Jt1lk £1·0111 one J)i,1ce to tl1e otl1e1· to 1Je l1a1·de11ecl-o(t 
Tl11s exc.elle11t ;11·1·,111gc111e11t v1-01·ks ,,,ell ,,,J1e1·e tl1e eq1111J111e11t 1, ,et ttJ) 
i11 ,L J)l"<)JJe1· 111a1111e1· vVl11ch IJrings 11s to tl1e qt1estio11 ol co11t1·ols. I 
l1,1,•e t1,ecl ,l 11t1111be1· ol fo1·1ns <>I tl1e elcct1·0111c le,1f. 1.·11e1·e is 110 qt1e,· 
t1c)11 th,1t i11 tl1eo1·y tl1is 1s tl1e best 111e,111s c)f cont1·oll111g ,1 1111,t syste111, 
bttt 111 JJ1·,1ctice, 1 l1;1ve fot111d 1t to lJe ,0111e1,1rl1,1t te1111)e1,1111e11t;1I a11cl t111-
p1·eclict,1ble. For this 1·easo11, I still l1esit;1te to J)lace ;1 valt1able b,1tcl1 
of cutti11gs 1111cle1· its co11t1·0I 1 h,,,,e ,111 elect1·1cia11 l1·ie11d, ,vl10 i, de­
,,eloping a 11ew versio11, t1·ans1sto1·•1)owerecl, w1tl1 a ,,,,1·i,1ble sensitivity 
co11t1·0I. It !1,1s JJ1·0111ise, l)11t is ,till not e11t11·ely satis[act(>1·y. 1, tl1ere­
fo1·e, rely on the \ 1Vatco ti111e1·, ,,,J1icl1 has ;1 24•hot11· clock to1· tt11·111ng the 
1111st on a11cl oil, a11cl a six.111i11t1te clock to1· tl1e 1111st111g cycle By ad· 
1ust111ent, tl1is will gi\'e a11y 1111111be1· of JO.second squ11·ts that I 111,1y tl1ink 
11ecessary. 

To su111111a1·1Le, I believe tl1.1t tl1e !Jest 111ethc)cl of l1a1·cle11i11g-ol[ all 
tyJJes ol cutting, that l1ave bee11 I"<JrJtecl 11ncle1· s0111e 111ethocl of co11t1·oll­
ecl ,vate1· SU))JJly 1s to ,ubst1t11te l1e,,,,y sl1acle 101· s0111c JJa1·t ul the 111ist 
JJeriod, a11cl tl1e11 to adjt1st botl1 sl1,1cle ,111cl 1111st t111t1l 111ist is el1111i11,1ted 
;incl shacle is the 011l y JJ1·otectio11 give11 tl1e IJatcl1 of c11 tt111g, The11, i11 
t111·11, the sh,1de c,111 l)e 1·eclt1ced t111til tl1e c11ttings a1·e ,vell-l1;11·clenecl ltJJ 
,111cl 11,1,,e 1·ett11·11ecl t<J co1111Jletc::ly 1101·111;1] co11ditio11s. 

• 
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CHAllZi\1I1\N HJ~Rl~ FOvVLl~lZ: Ho,v clo )'Ou get c!ecic!t1ous Aza-
le,1, to IJre,1k clo1·111d11cy ,1ltc1· l)e111g 1·ooted? ' 

i\1IR. vVELLS: ·r11e 1·oot111g ol clec1c!t1011s Az,1le,1s 1s 111J,11 l,111·ly ,veil 
e,t,tlJli,l1ed. Ct1ttings I1:1ve to be t,1ke11 ,,,he11 ve·ry soft, early in the 
,JJ1·i11g, 111 l,1te 1\1)1·il ,111cl early· i\1I,1y '1'l1e1·e i5 ,1 1·,11)icl clcc1·c,1,e i11 tl1e 
,tlJility to 1·ocJt !1·0111 1111cl-l\I,1y to 1111cl-Jt1ne. I ,111i qu<Jti11g cl,ttes t1·<J111 
111y loc,1!1ty rrlie c11tt111gs ,v1!l t;1kc Cjllite ,l ,troi1g t1·e,1t111e11t ,vitl1 ,l 
l101111one 1)0,vde1·, tljJ tc) 2o/0 ll~f\. Tl1e)' will take fro111 2 t<J 2½ 1no11th, 
to 1·oot, clt11·111g ,,·l11cI1 ti111c tl1cy 11,1,,c t<> IJe kejJt 11n~le1· 1nte1·1111ttent 111ist. 
Tlie JJr<1l)lc111 1s L<J get rhc111 t<> g1·0,1'. 'fhe1·e ,11·e ;,t,vo "',ty, to clo tl11s. 
011c i, t<J give ~t1JJJJ!c111e11t,11·)1 !1gl1t 011ce tl1e c.11tt111g~ h,1ve IJee11 1·c)c>t­
ec!, give thc111 l<111ge1· c!,1ylc11gtl1s ,11 itl1 ,11JJJJ!e111e11tl1·y light Tl1e <1tl1er 
,1·,1y is tc) stc)1·e tl1e111 ,tt ,1bot1t 35 cleg1·ee,, !Jtlt 11ot ,1llo,,,i11g tl1e111 t<J 
J1·ce;,e. Tl1e1·c is e1111t1gl1 colcl ,1cc1111111l,1ti11g tl1rot1gl1 tl1e ,v111tc1· sc) tl1,1t 
tl1e 11,1t111·,1I clo1·111;111c.)' o[ tl1e JJl,111t i, lJ1·oke11 by ,1J1·i11g. 

' 

CHAllZl\1I1\N '1-LCHNOIZ. \Vl1,1t i~ tl1c cl1,1111etc1 <Jl tl1c c<1J>JJe1· 
tttl)Illg Ill yot11· 1111st ,yste111? 

1\111Z \,VEI,LS: Tl1e t11lJi11g is !1,1ll inc.11, a.cl., ,111cl a l1,1lt-i11cl1 solc-
11111cl. I ,1111 011ly t1s111g 8 jets ,Lt (iO t<) 80 J)OU11c~s JJ1·e,st1re. I ,vot1lcl 
clc,1rly lc)vc Lei l1,1,1e :111 1111st syste111, 01)e1·,1te ,tt 600 to 800 J)Ou11<1s. l 
think tl1,1L wot1lcl IJe l)y l,11· tl1e IJe,t. 

CH1\IR1\1IAN TJCHNOR· \Vlidt ;11·e 1~101·id,1 1et,) 
' 

i\·IIZ WELLS: It 11:1~ ,1 tl11·eaclecl b:1se ,111cl , 1,1riot1s coll,11·s ,111cl t1111t, 
tl1,1t lit L<)gethe1· \·\T,1te1· co111c, ot1t oi ,111 c)1·if1ce, :l1its ,t ,td111less steel 
b,tllle ,111cl gives ,t 11,tt ~]JJ·,1y i11 ,111 clircctio11s ·1-11~ 5J)rdy is ho1·izo11tal, 
,111cl tl1,1t, to 111c 1s it's g1·e,1tes1 v;1lt1e. 

i\1fr vVcstg,1te sells i\1f<>najcts ;111cl 1 l1,1vc 11,ecl tl1c111. It yot1 I1,1ve 
lll\1' ,,,;1tc1· JJ1·ess111·c, 25 IJ()t111cls, the i\•f(111,13et is tl1e best i11 111y c11)111io11, 
bcc,1t1,c it is c!e~ignecl to <lfJer,1tc ,veil ,tt tl1,1t 1)rcsst11·e. H11t ,,·l1e11 the 
jJ1·csst11·e get~ 111t1cl1 ,tbove 25 J)Ot111cls, tl1en tl1e a11gle ol tl1e 111ist 1·1ses 
,111c! covcr,1ge is 11ot ,ts gooc!. Tl1c i\1fo11,1jet is ,111 excelle11t jet. Bt1t il 
yot11· ,v,tte1· j)1·esst11·e is ,tbo,,e 25 <>1· ::10 JJOt111cl,, tl1,111 I tl1i11k tl1e Flo1·icld 
jets ,~1ill clo ;1 better job. ·· 

CHAIIZi\1f1\N TICHNOR. C.111 ,,,,1te1· ,tt 25l) p<>1111cls JJ1·esst11·e be 
t1,cc! for ,l 1111st? 

i\1IJZ. vVELLS. Ol1, yes, I tl1111k tl1;1t is pe1·fectl)' SfJle11clid. Yott 
,l1c)t1lcl t1se ,t st,1i11le,s ,tee I or1l ice ,tt tl1,1t 1)1·esst11·e, otl1erwise you will 
get ,,,or11-011t 11ozzles 11 yot1 t1se ,1 IJ1·,1ss 01·ilice. At 111t1cl1 alJove ;1 ht1n­
clrecl p<1t111cls 1)res~t1re, the 11ozzlcs clo not last 1011g, so I a111 tole!. 

i\1lR PI-llL l~AlZKER: \ 1Vot1lcl yot1 co1111)a1·e tl1e '1'-jet 1101,lle ,1•1tl1 
tl1e i\·f<>11,11·cl1 1101:zlc? 

i\·llZ. vVELLS: \ 1\TeJ!, 1 11,1,·c scc11 ,111cl 111st tcstecl ve1)' L1·1elly tl1e 
'I'-3ct~, so I c.,111't 1·e,1lly c.<>1111),11·c tl1c111 ,1cc.t11·,1teJy S0111e J)eo1JJe a1·e t1,-
111g tl1e111. l ,1111 p,11·t i,11 to i\1Io11;11·c.J1, bec,1t1se I l)ega11 ,1•itl1 i\1Io11a1·cl1. I 
thi11k tl1ey ,ire very good. · 

i\1IR. CUIZTIS: vVel!, I tise ,1 ivfo11,11·cl1 jet and 1 l1ave a galvi11ized 
li11e 1·igl1t clo,,,,1 tl1e 111iclclle ot the l)encl1. l l1ave · jttst about con1e to 
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tl1e co11clt1sion th,11 il yot1 have ;1 '1-l<)Ot be11cl1, y<>tt sl1ot1lll tt~e ,, jet giv­
ing ;1 5-loot d1a111ete1 111ist. Yo11 get a little bit better cove, ,1ge 011 the 
eclges ol )'Ot11· bencl1 i\1Iy ,11ate1· J)1·ess11re varies. l11 the ,vi11te1· t1111e, I 
111,1i11t,1i11 abo11t ,t 35 01· 40 po1111cl J)1·esst1re. 111 tl1e s11111111e1·, I l1a,,e 60 
!)<>t111cls pre~st11·e, l)ttt tl1e i\·Jona1-cl1 v-101·k, ,111 r1gl1t w1tl1 e1tl1e1· J)1·ess111·e. 

J\,f]Z. vVELLS: Nc>w, I v-1ot1l<l like to s,,y tl1is. vVc l1,1ve l)ee11 
1·;111g1ng <>ver 111isti11g ;incl it a11y ol you have tl1e cl1ance, )'<)lt ~I1oulcl go 
to see Ha1·vey Te1111)leto11's settIJ) 111 v\'incl1este1·, Te1111essee. He has 
l)ro11gl1t togetl1e1· ,111cl i~ aJ)lJly111g, 111 the 111ost J)1·actic,1I 111;11111e1·, all 
tl1e~e v,11·io11s l,1cets ol J)1·op,1g;1t1011 11ncle1· 1111st, tl1;1t ,1•e ;11·e t<1lk111g 
,1bo11t. 
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