
l11 <)1·tle1· tl1,1t y<)LI 111,t)' !1,1,,c ;1 cl1,111cc to ]c)<.Jk ove1· tl1c co11,titt1-
tio11 befo1·e tl1e b11siness 111eeti11g, \\'e !1,1,,e cOJ)ies l1ere foi· <listrib11tio11 
to tl1e 111e111l)e1-s of tl1e Society: I c)11ly J1,1ve 150, so ,,,ill tl1ose of you tl1;1t 
;11·e g·t1ests, J)lease clc> 11ot t,,kl· ;1 Ct)J)y. Let', 1·estrict tl1c111 bcc,1t1se ol 
the 11t1111l)e1·, to tl1e 111e111l)e1·s. IJ<><>k tl1e111 civer. II tl1ere ,11·e ,111y gt1es
ti<)t1s yci11 h,1ve a bo11 t tl1e C<)tls ti t11 ti<i11, tl1e J)fOJ)osetl c1i11s ti t11 t ion, C<)n
s11l t witl1 s0111e 111e111IJc1· <if tl1c Excc:11tive Co1n111ittee 01· tl1e Cc)n.<;I itu
t ici11 Co111111ittee, ,111tl ,vc ,viii t1·y t<> t'XJ)l,1i11 it tci yo11. It is l);1sic;1lly 
tl1e olcl c<i11s ti t11 tio11 acl,1 pte< I t1i tl1e ()rocecl11res 1v 11 icl1 we !1,1ve clevel
OJ)ecl cl111·i11g 0111· J)re,,io11, 11 ye,11·s of existance. Tl1ey ;11·e l1crc. I 
tl1i11k tci s,t\'e a little !)it ol ti111c I ,,,ill 11ot pass the111 011t 1·igl1t 1101v. 
\,Ve ,,,ill JJ,1,s tl1e111 011t ,it tl1c e11tl of tl1e sessio11. 

'l"l1e fi1·st JJ,11·t ol tl1is 11101·11i11g', JJt·og1·a111 is ,, Sv1111)osi11111 -P1·0-
J),1g·,1tici11 01· Plants IJ)' i\•le;111s c)f C11tti11gs. Tl1e j\,J1icle1·;1ttJ1· 1·01· tl1e 
Sy1111)osi11111 is i\•11·. llog·e1· Coggcsl1,1ll ol Cl1e1·1·y I-Iii! N111·sc1·ies, \•Vest 
Ne,1'l)t11·y, j\,f,1ss,1cl111setts. I 11·ill t111·11 tl1e 111eeting o,,ei· l<> 1iog·c1·. 

j\,JQDERATOll COGGESH!-\LL: At tl1is ti111e. lJefo1·e 1ve st,11·t 
tl1e sy1111)osi11111, I ,,,0111<1 like tci ;1sk tl1e s1)eake1·5 ,1·!10 ;11·e tci J),1rticip,1te 
i11 tl1is 111ci1·11i11g prog1·;1111 t<) ]Jle,1se c<i111e 111) to the .';t,1ge ,111tl sit ,it tl1c 
t,1 !)le to 111y lei·t. 

Tl1e sy1npcisi11111 tl1i, 111cirr1i11g, ;1s yo11 can see on y(i111· J)togr,1111 
;111cl ,1s l1as been JJoi11tecl <)111 ;1lrc,1clv to yott, cle,1ls ,vith tl1cc ]>1·01),tg·;1ticin 
of Pl,111ts by j\,fea11s ol C11tti11gs, ,111cl tc) s,l\'e ti111e in the sy1111Josi11111, we 
½'ill l1e,11· f1·ci111 all of tl1e SJJe,1kc1·, ,111cl ,it tl1e encl of this ti111e y<)t1 c,111 
t!i1·ect yo111· qt1estio11s tci tl1e111 vVe ,,,ill not allo,v ti111e 101· c111esti<)11, 
;1fte1· e;1cl1 SJ)eake1· lJ11t j11st ,is ;111 ove1·,1ll JJe1·iocl ,it tl1e e11cl cif this 

. ' . 11101·n111g S sy111))0Sllll11. 
At this ti111e 1 ,,,0L1lcl like to i11t1·ocl11ce t<J voL1 ,t 111,111 ½'l1ci i~ ce1·

t,1inly 110 st1·;1nge1·, ,,,J10 ,viii SJ)e,1k t<> 11, fi1-~t - Dr. \,\1. E. S11ycle1· c>f tl1e 
DeJJa1·t111ent of Ho1·tic11lt111·c, IZt1tge1·s U11ive1·,ity, \\'!10 ,,,ill SJ)e,1k to 11s 
on Pl,1nt Anato11l)' ;1s Rel,1tecl to tl1e l{c)oti11gs of C11tti11gs. 1)1·. Snycler. 

PLANT ANATOMY AS RELATED TO THE ROOTING OF CUTTINGS 
\•V11,1.1A~-1 l~. SN,·1>1,R 

l)epr11·t 111er1 t <>! H,>1·t1r11/t111·r: 
J~11t,gr:1·~, tl1<: Slr1tr: Uni11e1·.1·1ty 

1Ve11r ll1·1111.1111ic·l1, '/\'. /. 

1 t is 11ece;,sa1·y fo1· Lts t<) 1111cle1·st,111cl tl1e str11ctt11·e ol tl1e ste111 l)e
fo1·e ,,,e exa111ine tl1e 01·igi11 of 1·ocits <)11 ste111 c11tti11gs. 

Tl1e vegetative JJ,11·ts cif ,1 sC'ecl-1)1·ocl11ci11g ])l,111t ,11·e tl1e ,-oots, ~te111s 
;111<1 le,1,,es. Each of tl1ese c>1·g;111s is co1111)osetl of tiss11es ,111cl tl1e tis
s11es of cells. S0111e of tl1cse cells l1,1,·e IJeco111e s1Jeci,1lizecl, l1<J½'eve1· 
<>tl1e1-~ l1,1ve re111,1i11ecl ;1!1110,t 1111cl1,111gecl ,i11ce the ti111e tl1ey we1·e fci1·111-
ccl. SL1cl1 L111s1)eci,1li1ctl c·cll~ ,t!·e c,1Jletl J),1rencl1y1n,1. It is tl1ese 1·el,1-
tively 11ns1)eci,1lizecl cells ,vl1icl1 ;11·e i111J)<>rt,111t i11 tl1e clevelcip111ent <if 
l'(J()tS 011 ste111 Cllttings. 

G1·ci1,1,tl1 ir1 ])!ants is s,1icl tc> IJe J)ri111,1ry or secc)ntla1·y. G1·ci,vtl1 1·e
s11lti11g f1·0111 cells fo1·111ecl IJy tl1e g·r<J,vi11g p<)ints of ste111s ;111cl 1·ciots is 
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·pri111ary g1·o"vth a11cf 1~es11lts in the e l(> 11ga ti<)11 of the J)l ,111t ~1xis. s:e<·or1 -
dary gro\vtl1 rest1lt·s i11 c111 i11 cre<1se in cli.ar11ete1· of tl1e ste1.I1 or 1·oo·t. It 
is the fo·nn <l ti <)Tl <)f addi tio11c1 l v ctsc· ltla 1· tiss11 e ( tl1e tiss1.:1e tl1ro11gh 
'" hich '"'ctter, 111 ir1er·als, f<>C>tl 11 <>r1no11es, etc·. ,11·e t1~c1n sp<)•l'·tecJ 1,1p and 
clo\i\rr1 the ste t11) by the c,i•rr1l>itrrr1 ,ln cl c>f the lJctrk ,ts the •) t e 111 or ro(>t 
incce·as.e·s i11 size. The f):lac·e <)f <)·rig·in c),f 1·<)o·ts c)n ste1J1 <~Ltttings cle
pencls OJ'l 1Nl1e the1· the b<1se of· the c tJ tti ng· h ;:1.~ 011ly p r·j111ary gro1'\1 t.l1 

or whetl1er secc)n(i~try gr·ovvtl1 l1c1s taken })lace. 
Si 111p1ly we ca11 co1n J),1r e the root-s te111 axis t<J ct JJenci l. Th <::. p en ci· I 

is C<) r11posecl <.)f th1:ee <:<)n centric: cylinde1~s- the Ol1te1· cyli11der is the 
paint tl1e inte1~1ncdiclte cyli11tle1~ is tl1 c wo<)<l ,1ncl tl1e inne1~ cylinde1· 
is tl1e lectcl. Likewise, tl1 e sten1-r<)C)t c1xis is co·n1pc>,<;ecf of three concen
tFic cylinclers- tl1e Outte'r <:yli.ncler is the epi(le1·n1is, the interme(iiatc 
c:ylincfe1~ is tr1e cortex a11ct t11e iI111er cyli ·nde1· is tl1e stele (Figtr1~e 1). 
In ,.l )' ()U11g·. st cr"Jil, st1cl1 as tl1 e ne,v gro'¼1 t l1 o f a vv·ooclv 1) l ,111t, (1 €h y an 
t11e 1n t 1m <>'r a bca11 , th e rc)ots ()rig·ir1 ,1te j11 the ir1r1 er JJ,<)rtio11 o·f •tl1e inter -
1n.edi~tt:e cylir1der, tl1e cc)rtex , and g·r·<>'¼1s r>utward thr<>ugl1 tl1e ren1ain,
cler of the inter111 cdi<tte C)' li11 cl er a11d tl1rot1gh tl1e oute1· cylincler, the 
epicle·rtnis. In ste 111 s with secc>n<l<try g·r·owth, the rc)<)ts 01-ig~ina te i 11 

vascu] ;.1r tissu,e for111 c(l l)y the c2t111l1it1111 an(l g·1·ovv <)Utwarcl th1·c)ugl1 
th stern . 

L et us 11ovv ex c.t1nine, in 111 c>re (le·tajJ, tl1 e <)rjgin and d evelopment 
( )f roots i11 a ste r11 (:titting· mi.tcle fr<)Dl ctrrt~ent seas()11's g·row.th. Exam
ina tion c)f c1-oss sec ti c)11s <>f stet11s will sbc)vV 1tha t tl1ere are thr·ec Jnajo1~ 
types of £'.trr,tng·em en ts of tlJ e vascul ;1r tj s.511e. Tltese tl1ree types o,f 
vasc11lar tisst1e a r1-c1ng·em e·nts <-tre illtts.tratecl i11 Figtire l . It i · iTnma
terial ,,vhicl1 typ,e o·:f ,trr<1r1ge111e·nt we J"incl in, a s.te1n as. fa1~ as the initj a
tio,n <> I' r c)<:>ts is con cer11 ecl. The a<·tivi ty a lways occurs aLljacent .to a11cl 
t1s11al]y c)·L1tw(trci frorr1 th e Oltte1- e<lge <>f the vasct1lar tissL1e . This ctrea 
is kno"'rn as tne pe·r ic)1cle @net constit, ite·s the it111er p•o r·tion <)1t' tl1e co1·
tex- tl1e i11te1~111ecl i,-t te cy l .in cler. 

For .soJ1·1e reas<>11, wl1ich '¼'e c;1nr1(>t explain ct t p,~ese11t. grc)·tJ p .-; of 
thee fJel~icycle ce][s, lts11ally a<lj c:tce11t t<) the v,tsct1lar· tisst1e, beg i11 to 
tin.clerg·o cell cli,·i~ic)r1. ~£\s 111ore ,-tn(l mc>t~e c:ells c1re for1n,e·cl, the rJ ew 
111ass o·f ti ssue g1~aclt1,llly b eco.111es ct s1n c:tll tape1-e(l cylincler. c(tllecl a 
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F~~·. 2. Section of a ch:rysantheum 
stel'11 shawing locatiolil of root ini
tial (at arrow) in pericyclic pareii~ 
chyma at flank of a Jarge va~cular 
b11ndle. (f1,om Stangle1·) 



1-oc>t lJ·ri111()r cliL1111. .:t\11 ;1re,1 <)f very 1tcti ve cel l cl1\'isio11 clevelc>[)S in tl1e 
}),oint of this cylit1cler an(l the ti11 c)( the cylinde1~ is pt1slle(l <)t1t1var·(l 
thrc) t1g l1 tl1 ste1r1 11nt1l jL f111 a ll y er11 erg·es ,1s the n e,v 1·oot. A•s thi s nev,, 
~~oo t cle,1.e lOJ,) · <ln (l g·ro,,vs, it re-r) r()<lt1ces tf1e three c:c)nc·e11t1~ic cyli11 cler s 
- ttl'e eJJ i(le1·111isJ the C(>·rtex ar1cl .tl1e s te )e·-,111cl each cyli11der 01· the 
1-o<) t b ec<>111es c <)t1ti11tt<)ltS \N it l1 the ;-t,11pr<>t1riate c lin('ler o ( tl1e s t e tn. 

St1.111gler (2) 11,ts stLt(liecl tl1 t' or11g·i11 ()f r·c>c>ts 011 ste·m Ctltt.i11 g·· or 
tl1 e cl1rysar1Lh e111 11111 ,t11(l the c·;;1r11ati<>n. T he tl11·ec cc>11 ce11t1·ic cylir1 cle1~s 
;1re rec<>gn .izc1,l)le i 11 tl1 e s1l1all sec ti<)tl <)f t l1e {' l11·ys::lnt.h e111L 1111. s te 111 
sh o1,t\1.tri i11 Fi gl11·c 2. 0 ·11111 <)r1e <)f the fiv e 111<tj<>r v~1sct1l"1r bt1ndies is 
sl1c~wn ir1 t1h e illl1str;.ttio11 . A sril'1.a lJ ,11-ea <)f cell c!ivis ic)n, inclica te.cl by 
tl1e c1r1~ow, c_·a n lJe see n in the J)ericyrlc t.iss11 e <)rt the fl ,1r1k c?t t }1e large 
v,tsc·u l ;1 1· l)1 111 c1lc . C()11ti1·1t1e(I cell <~i,,isic>·11 e,rer1tt1,:tl ly g ives 1--ise to a 
l"<)Ot str1:1c t111"e ,,vhi cl1 g1·'<)'"1s <),t1twa1~cl thr<)1.1gh tli e cc>1·tex ct11cl tl1 e epi
c.ler1ni s. Fig·t11·e 3 sho"',s tl1.e ste111 strtic·tt11"e c1ncl r<)ot 01~ig·in ir1 ,l car
n ;:1tio,11. ste111. c11t ti11g . 1.~11:e ,1asc·t11ar tiss t1 e is ;,i C<)t1tir1t1c~ ttS r 1r1g .a11cl 
the oLiter ])<>1· ti'c)11 <Jf the J)e ricyc·Je l1as ·1)ec<) t11 e spec iz.1lizecl cl·S su1Jpo1·
tive -fil>ers. T l1 e r<><>,t J'J,11·in1<>rcli tl 111 111,lS st~11·tecl t<> clevel())) in tl1e are,1 
;llJ<>ve tJ1e ;~1~rc),,' . I t "'ill g·1~<>,r\' () t1tl,1 ,11~cf t.111t.il it r e,1ches tl1e f il)er of 
tl1c i)c1·icyc· I e; t J1 e 11 , l.,,ec<111 se of the 1ne·c 11 an ical l>a rr i er, g·r (),I\' cl<),vn
"\' c1 rc l ;.t n<.l c·111c1~g·e throt1g·l1 t11 e b,1 sal c·t1t sLt1· f' ,1ce. 

( \ 
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Fig. 3. Section of a carnation s:tem 
sho,ving fibers in the outer po1~
tio11 of the pe:ricycle. (f£011t Stan,g
l er) 

Fig·. 4. ·Sectio•n o·f a carnation sten1 
showing root primordium (a1bove 
a1Tow) in pericycle parenchyma. 
(£ro111 Stangler) 

Certct.i11l,, l)V 111 icl -o,1· l t1te-st1111111 er s te111s <) f \\1 c>odv pl ,~ nts l1 ave b e-
, J I 

co,1·11 e s,e>1r1ewi1,1t 111()re c·c)1111),li<·,1ted by the .1'()1·111 c:lti c>r1 of secondary 
gr<)\\7 th. T l1e c,tn1.bi t11n l1as f Ol'1ne tl ~111c.l gi, ·en 1~i -e to aclclitional vascll
lar t issLte-xle1n o,n t l1c insicle ctntl 1~>h.lo·e1l1 c)11 tl1e <>L1tsicl e o f th·e carn 
bit1111. A s tl1ese 11.evv cells (11·c 1·0,·1ne<l, tl1 e cells <> r t l1 JJe.1-~•c , c Je , c.'r)rtex 
anu eJJider1nis grac l l1ta l l )' ag·e, lo•s.c tJ1 ei r i.l bi] it y to forrr1 n ew cc lls an cl 
a 1~e rer)l acec} by the bark. 

111 ·<)rcle1· to clpply tl1e J,)enc il c1L1 a l ()g)1 t<> tl11e s te in vvith seconcla1·y 
thick.e·11ing·, '""e 11·1L1s.t j111agi11e t11 ,lt the 1e,~ <J i11creas•es in size, the1~eb)' 
l) L1 sl1ir1g the 'v\TOO(l ;,t11tl JJtl iJ1 t c··ylir1c·1ers o ·ut'1\1a rcl . E,~e11tt1al] y, a the 
a 111 01l 111t o,f n e,.,", le,1~l 111c·re,1ses, tl1 e ,~o<)<l a r1cl ])cti11t cyl inders \i\1 111 be 
s.l<)tl gl1ccl ()rt· (llltl l·e1)l;t('e(l l)y ~l 11ev\r C01\ erir1 g. T l1is n e'\l\r coveri11g is 
co 111 p •;:1rable to tl1e t)~-trk <)'[ the s ten1. 

Hiller (I) 1t1~ts stl1clie(l t11e orig·i11 of 1·o<) ts i11 s t e 111 c11ttings ()f the 
_Jar)·tlnese ye~I\' (Tr1 :x:1l,~- c··1L.spi(lr1tc1). J'-\ or1e-ye;1r ().1(1 ste1,11 (Fjgt1re 4) l1as 
the th1,ee c·c>ncentric cylinc1e1~s descr·ibed for Lhe chrysar1themum an cl 
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carn-a tj () 11- e1Jicle1·111is, <·c>r tex ar1( I stcle . The1-e h (ts l)ee11 con s.i(ler-ablc 
n e"'' v ;,ts cul ar tisst1e J)•t"ocl Lt Cell l)y the c·;.1111 l)i t1111, l1c,,1,,eve1· the .c<>r tex an cI 
epicler111is still 1·e1n c.1i11 i11t~lcl. The vas·c·t1l ::1r tis~Lte i·s arr,i11getl s i111ilar 
t<) the c-ar11 ~l tic>1,1. I r1 tl1e n ev\r ,r,{sc·t11 'tr tissue there oc:cu1- 1·a·d.i ;:i I h <-tncls 
of t1ns1)e cial ize·cl eel Is (p·<11·et1ch.y111;-t) , c,,tll ecl r ;-tys. T h e r~>ot r)ri111c)'l·clit.1111, 
~1s car1 lJe s.een i11 Figt:1"e 5. cle,1e lo1Js in t I-1e J)()1·t ic>n <)i. tl1e ray lc>(:~ttecl 
in the f)hlc1e·111 . T l1.is J''()C)t 1Jrin1c)rclit11n gr<)•, 1\

7S ()t1t,t\r('.11"cl tl1rol1g·l1 the 
ste 111 t1r1 t il it e 111e1~ges. a s t l1e 11e,N t"O<)t. 

Fig. 5. Scc.tion of a one-)'·ea.r old stein. of 
Japanese yew slrc>wi1,i,g secon<lary vas
cular tissue f 01·roecl by the ounbium. 
(.fr,}111 Hi lier) 

Fig. 6. Sectjo11 of .Japanese ye,'1 stem 
showing <11evc loping· roo,t primorcliu1n 
in phloein portion of the , ,ascul a1· ray. 
(frclJTl Hille1·) 
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These stt1(lies h ,1 ve sl1ow11 t11ct t tlre f:i rst roo,t J)rim.orclia to fo1·m ar.e 
locatecl _j't1sL abo,ve tl1e ct.Lt sL1rfctce, t1stt ;,tl ly v,rithin zt C)l l<Ll~ter c>f a11 incl1 
ab,01ve the cttt. Slig·l1tly l,1ter. 1~o<>t 1) r i1n<)rdia ,tre f<)r111ed hig·h,er on the 
s1te 111 . 

1 "he o•r111')' <>b.se1·ved et·t· c ts c)f the 11se <> f r<)<>t-ir1<1ucir1g che111ica]s 
,lre to i.r1 cr·e~lse tl1e 11t1mber of rO(}t 1)1·i111 c>r<.li ,1 fc>r111e<l c1r1cl to clecre·ase 
the ti111e r eql1 irecl f<)r tl1e pr'i m<)rcli a t <) clevelop. T l1e ·a111e tis ties. are 
i11vo11ve<l r eg·~lr(,lless <)·[ vvhetf1er <>r r1<)t ,-t cJ1et11ic.<1l ·t i1n ulant is ·t.1se·d. 

By ,,vay of s L1111 111a 1·y , le t 11s 110 ,w r·e·t L.1rr1 t<> tl1e J:>er1ciJ. Ste111s ,Nl1ich 
are co1111'.)ose·c1 0 111 y <> f IJ1riJ.1'l <tr11 gr<),v tb, st1ch as those <)f hr1~b3ce,011s 
p 1lc1nts and ve ry yo1tJn.g \t\100,(ly sre111s, ,ire (·<J1n 1posed ol~ three C<)n centrj c 
('yl'inclers : l ) the 0L1ter cy lincler, the J.) a int of th(' fJencil is t l1 e e1)ider
n1is of t,11:e s ten1; 2) the inte,rn1e( lr at.e cyl indet~, t11e wo·od <Jf the p,encil 
is the cortex of the ste1r1: 21r1(l 3) tl1e inner cy1i11cier. the lec:t(l <) [ the 
pe11cil is the stele of th e ste rr1. lloots or·i·g·i n~, te in tl1 e ihnen11rost po·1·
tior1 of the i11terrneclictle c)rli11cler ; i .e ., t11e i)er icyc·Ie portior1 of the ste111 
"\t\rl1.ich is the ·"'ro<)(l f)-<>r··t i<)n of the pe11 ciJ near•e.st the lea(l. 

I f secondary g·.rcJwth 11~~ s occt1rred, the ,1asc11l cl1~ tissl1e (the ]eac.i 
of the pen cil) 11~1.s i11cr easecl jn size <1r1d cor1trtin s r 2lclia l bancls of un
SJ)ecictlize<l cells, ca lle(l rays . The p e1-ic)1Cle (the inner , ,vcJ•O·d portio11 
of· the l)encil) (rges ttn<l lose·s its ;.1bilit)' to f'.orn1 11e,t\T {~e lls. H O"'\A/ever, 
the u11sp:ecictlize(l r·,i)' .eel ls, especial .I y th ose in t11e 11 e,,vest _phloen1 tis-
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,tie, ;ire c,tj)a!Jle <>f lo1·111i11g 11e,v cell, wl1icl1, t1n<.le1· tl1e jJ1·01Je1· sti111t1-
lt1s, ,,,ill cle,•el<>)) i11to root JJ1·i11101·llia ,tnll eve11t11;1lly intc> ne,,, roots. 
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• 

PIZESlDEN~l- SNYDElZ: ll tl1erc a1·e ;111y <.jttesti<ins l will !Jc gl,t<.l 
to a11s,ve1· tl1e111 d11ri11g tl1e qt1estion jJeriocl. 

1\·101)£1Zf\1'0R COGGESH.A.LL: Tl1c scc·oncl sJJeake1· c111 tl1e 
;y1111J1>,it1111 tl1is 11101·ning is l\•!1-. _J;1111cs \•\Tells, Wells N11rsery. l11c. 
lZecl ]{;1nk, Ne,,, _Je1·sc)'. He ,,,ill s1Je,1k to Lt, on \•\l<>t1ncli11g of C11tti11gs 
,ts a Co111111erci,1l P1·,1cticc. I ,tlso 1111<.lerst,1ncl l\Ir. \•Velis h,ts so111e 
sli<.les ,vhicl1 lie ,viii ~ho"' ;it ,1 late1· c\,1te i11 the ·1J1·og1·;1111, nc)t tl1i, 
111<)rni11g. i\•11-. \·Velis! 

J\;fR. _/Ai\•IES Wl~J,l,S: I dislike re,t<.l:ng a Jl,tpe1·, b11t wl1e11 facecl 
,vitl1 tl1is ,1t1gt1st ;1,se111bly I clc>11't tl1i11k tl1cre i, ,111y ,1lte1·11ati,•e beca11sc 
l ,,,a11t to knc>\\' JJrecisely ,,,l1at l saicl. 

WOUNDING CUTTINGS AS A COMMERCIAL PRACTICE 
J,\wl~:s 5. v\lEJ,LS 

• 

Tl1e 1J1·,1ctice o[ ,,,ot111c!i11g J)!a11t 111,1teri,1l ,ts ,111 aicl to st1ccesslt1I 
r<Joti11g is not a 1·ece11t clc,1elc>pn1cnt. TextlJooks <.JI last ce11tury, <.lc
sc1·ibi11g 111etl1ocls to ttse fc>1· l,1ye1·ing, s,ty th,tt tl1e stc111 sl1oulcl IJe be11t 
into a sl1,1rp U wl1crc it is !ixe<.l to tl1e grot1n<.!, ,-in<.! tl1,1t l<.J1· best re
sttlts, tl1e ste111 sl1t)t1lcl be ''11ickecl'' ,tt this J)Oi11t. Tl1is, of cou1·se, is 
,1 \\'Ot111d. B11rbiclge [2], in I1is book p11blisl1ecl i11 1875, inclic,1tes the 
neec! fcJr 1-ingi11g tl1e ste111 o( 111a11y pl,1nts which ,ire to !)e J)ropagatecl 
bv n1,11-cott,1ge, a 111etl1ocl ,vhich 111,1v 1r1ore re,tc!i],, be 1-ecognizecl tocl,t)' 

I J J t 

a, air layering. Ole! ti111c gro,vers reco111111e11clecl tl1e ,JJlitting ol tl1e 
b,1se ol c,11·11,1tio11 ste111s ;111d She,tt [ 10] 111e11tio11s tl1is 101- ct1tti11gs ol 
Dr1pl111e (Jdo1·r1. 

Yet, clesJJite tl1e ge11cr;1] ,tCCCJJt,111c·e c1! w<>t111c!ing i11 011e for111 or 
,111othe1· i11 olc! g,11-cle11 i ng jo111·11als, it i, <111 l)' 1·ece11 ti y th,1 t tl1e 111etho<.l 
h,ts IJ~en teste<.I a11cl ,1JJpliccl in ,t scie11tilic 111,tnner tc1 tl1e p1·op,1g,1tic>11 
of ,t wide 1-a11ge of pl,1nt 111ate1·ials. 

111 se,11-chi11g tl11·cit1gh the literat11re, I w,1s nc)t ,,ble to find 111,111)' 
,·efercnces 11ntil I 932. D,1y [ 4 }, the11 \\'l"C>te ,1 111ost interesting pape1· 
i11 ,vl1ich he ,I1owec! tl1,tt the rocJting· ol cuttings of Calif,ir11ia Privet 

, (Ligi1.1·t1·11.111 (Jvr1/ij(J/1111n), Cl1r1en(J1nele,·, ,incl i\•I11scat g1·,11Jes was gre;1t
ly i111p1·oved IJy \\'Ot1ncling. His rest1lts ,tJJJJe;1recl to inclicate tl1,1t 
,vot111<.I h,tc! ;1 <.lef·initc effect 111Jon tl1e r,tJJiclity ,111c! <.1u,1ntity of ,v,tter 
,tbsorbec! by tl1e 1111rootecl ct1tting, ,111cl ft1rtl1e1·111ore, tl1,tt tl1e \vater 
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ab ·orptio11 tl11"ougl1 tl1e \-\10l t11c.l w,ls ,tls() i-Li·l·ec·tecl b~1 t11e ap]Jlica tio11 
of ,t film 01.r clcl to tl1 e ,No t111clccl st1rface. li"' urtl1er tests indicatecl 
t l'1 ,1t it v\'~ls <:Ll)lJare11tly tl1·e finel , cliv·i(lect statt' oi tl1e clay !)articles 
w11icl1 J)T<)<lucccl tl1is effect l,ec~a Ltse si1niJ ;:t1" 1~es11lts were o·btai11ec.1 wjth 
£i11 cly JJ01.\1clerecl lime. 

111 l 9 38 S tL1 art a11<l l\1artl1 [ l 2 J l)·l.t blishe( l cln excelle11 t J)'"t 1),e·r 0 11 

tl1c roo·tin.g c>f ltr"x c>prlca i11 w ]1 i<~l1 they s.howe·<l that a fa1~ bette1" 1~<)()t 
sy.5te1t11 ,,vas l)·I~<)(1uce(l wl1er1 tl1 e c·t1 tti rlg·s vvere wc)·undecl. This res11lt 
w;-1.s C<)11firr11e,ct by Cl1c1ciw1ck cincl S,i\frt rtley [3] in 1941. 

T,1v<> 1~ev1·e·v\1s o,n p1-or)ag·~ttic)11 i11 c1l1 (le 1>1-ief r eferences. tcJ tl1e v,llL1e 
of ,N<)tt11.(li11g·. ll . . J. Ga1~n er [ 7] , i11 cl tech11 ical bulletin I)ttblis.h ed in 
19·14 g·ives ~l l) riet· re,,iew, vvhi ]e Tl1 i111a11n ,1.ncl Behnke [ 13], ir1 1947, 
g·i ve tl 111c>re con1ple te table C> [ resl1 l ts re porte·d to date. I 111111e(li a te l y 
J)r ior t<) the lctsl ,~a1~ the Dt1 tel1 g1-c), e1-s i11 J3c)sko·op we1-e te ·t in,g· the 
1)1-;tc ti ce '1\1iclely. ctncl ir1 tl1e fi rs t ye(11~ l)O<}k <>£ the Bosk<)OJJ Trial 
c;rour1(l. , [5 ] J)ublishecl in 194 1, tl1e14 e ,tre s0111e r11ost interes ti11g (111(1 

va lu.,ibl e reports. '\l\fc)rk l1 ('.1s C<)11tinuecl at Boskoop to tl1e 1)rese11,t, 
ct 11 cl 1·c)r ,1 1"e, tll y d ef i11 i ti ve s 1..111~vey I Ccl 11 refer yo1.1 to a 1r1c)s t exce·lle11 t 
re1>o·r·t J)UlJl.isf1ecl tl1is ye,tr by tl1 e J~o,skc>c>p1 Trictl Grou11cls '[8] ,. (c)r it 
c·o111bi11es tl}J,-to-clate recc)1r<ls on vvo1u1tldir1g· tog'.etl1er witl1 O}Jt i111t1111 
ti 111ing, 1ne·cl-it1ms :.111cl ho,r·111<)11e tre"ltr11e11 ts. 

N(>'vV, '\l\rJ1~••t are tl1e p,r ttctic,tl a,sr)e<:ts c>f '"'ot1nc.ling·? First, wh~tt <l<> 
we 111e;t11 by vvot1ncting·? JA. w<>t1r'1cl (·a11 t ~1ke 1t1a11y forn1s and it ,voulcl 
~lppe,t.r tJ1 ,1t tl1 ere is hardl)' ,1 vari ctti<>n wh ich l1 as 11ot been triecl some
whet·e. l1ridg·ers [ l ] lists a r11t1n l)er of ,.,<>unds whicl1 we1~e te te(l 0 11 

rhoclc)(le r1·clr<)r1.<:; but g·er1e1-aJ.l)1 s1Je,tki11g·, '\t\l l~ ;;ir·e cc)ncer11etl ,;i\!itl1 t'\t\l () 

ty1J•es - tl1e ·s<>-Cctlled li.g·l1t W()t1r1cl , r111<l ,1 l1eavy wouncl. 1 "l1e light 
,Nound is 1nrtcle by clra,,,ri11g· tl1.c ti l) c>f cl sl1a"rp knife blad.e (lc)w11 the 
IJ,lse <>f t}1 e ··te11 i of the ctt ttir1g· fc)1· cl cli ·t<-t11ce of about c)11e ,lll•Cl a half 
incl1es . T l1e cttt is not d eep , ar1cl u.str al ly goe tl1rot1g·h the <)L1ter l),1rk 
;J11cl soft cells ·ber1e;1th to t<)l1,c·l'1. l>tlt l 'l C)t to cleer)1y p en e trate the ce11-
t1·a l v,roc),d y tiss tt e . ,_l ., l1is ty1)e c)i. ,,,1c)t:1n(I c;111 be 111,1de by the· JJrOJ)•a·g,1-
t<)r witl1 ct kr1if·e l,tsed £01- tri111111i11g· the ctttting·, but a si1n1=>le tool can 

Figu1·e 1. Making a light wo,und. 
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Figure 2. ~laking a heavy w&und. 



;1lso be co11st1·11ctecl fo1· tl1is 1)111·posc l)y S(llcleri11g togethe1· fou1· si11gle 
cclge r,1zor bl,1des. · 

1\ l1eavy ,,,ot1ncl is 111,1de I))' 1·e111oving ;1 tl1i11 slice [01· ,1 distance oi 
;1IJ011t ;111 incl1 £1·c1111 tl1e side <lf tl1e ste111 <if tl1e cutting ,vitl1 a sharp 
knife, ct1tti11g tl1rot1gl1 tl1e ot1ter b,trk ;111tl tl1e soft cells be11eatl1 lo re
veal, !}tit not to ct1t i11to, tl1e cc11t1·al ,vooc.ly tisst1e. 1"11is l1e;1vy wouncl 
is s0111cti111es ,lj}pliecl twice to (lj}j)Osi11g sicles of tl1e s,1111e ste111 ,ancl this 
is kno,,,11 ,ts ,1 clot1 !)le l1e,1,,)' ,11011ncl. 

vVl1y clo ,11e ,vo11ncl? Let 111e say ,it 011ce tl1at i11 111y opi11ion wound
i11g will not root ,1ny c11tti11g ,vl1icl1 ,vo11lcl otl1c:r,vise not l1,1ve rooted, 
if given s11Jl"icie11t ti111e. It 11,1, little effect 111)011 tl1e t1lti111,1te pe1·cent
;1ge of rooti11g, b11t it cloes l1,1vc ,l 111ost clelinitc and immediate eft·ect 
111)011 tl1e ,1 igo1·, q11,1!it)' ,tncl qt1,111tity ol 1·oots proclt1cecl, upo11 the 
spcecl 01· rooti11g, ,111cl, !}cca11se c>t· ,111 tl1ese tl1i11gs, u1)011 the j)ercentage 
(Jf 1)l,111ts ttl ti1nately proclucec.l. I ncecl l1,11·dly 1·e1nincl yo11 that, inter
csti11g ,1s t·ig·111·es of j}e1·ce11t,1ge rooti11g 111,t)' be, they can be 1nislead
i11g. A c11tti11g v.1itl1 011e s111;1ll 1·c1c1t loosely ,1Lt,1ched 111igl1t be con
sicle1·ecl 1·ootecl 101· statistical j)t11·1)0,es; !)11t 1·01· J>r,tclic,tl pt1rposes, it is 
11ot. Here tl1en I ies tl1e v,1lt1e of ,11011ncli11g·. Let 1ne qt1ote an exam
J)le. 

Stt1,11·t ,111cl ~,J;11·th [ 12] t1·e,1tec.l ,1 11u111.!}er <Jl ct1tting·s of flex opcica 
I})' splitti11g tl1e !};1se oi tl1e ste111 fo1· a clist;1nce of a quarter of ,in inch 
,vitl1 two 1·igl1t a11gle c11ts. Tl1e c11tti11gs ,ve1·e tl1en t1·eated witl1 in
c.loleb11ty1·ic ,1cicl ,tt .Olo/0 £01· 18 l10111·s .. ,\JI c11ttings so t1·eated were 
strongly rootec.l i11 23 cl,1ys. 

\
1
\
1e ,,,01111cl, tl1e1·eto1·e, fi1·st t<> ,JJeecl lt)) tl1e 1·ooti11g· 1)1·ocess; sec

c>11d, to inc1·e;1se tl1e 1111111l}er <lf 1·oots J)1·oc!11cec.l; ,inc.I tl1ircl, to i1111J1·ove 
tl1~ J)C>in ts c>l ;1 tt,1cl1111en t l)et ,1·ee11 tl1e 1·o<>t S)'S tc111 ,111cl tl1e ct1 tting. 

l iirst c,1me i11to co11tact 111itl1 ,110tincli11g wl1c11 I paicl ,l ver)' briel 
visit t<) BoskoOJ) i11 I 9,JG. ,L\t the ti111e, tl1e T1·i,1l Grountls had been 
1·1111ni11g· tests fo1· so111e )'Cat·s ;111cl tl1ci1· £i1·st ye,11-l}ook [5], elated 1941, 
g·ave so111e i11te1·esti11g 1·e1Jorts <>11 tests 111;1cle tl1,1t yea1·. Ex;1111ple: Cut
tings 01· C/1c1rnaec)>Pc11·1s !(1wso11zc111(1 e1·ectc1 we1·e taken on April 18th, 
and ex,11ninetl 011 1\11gt1st 26tl1. Tl1e L1n,1101111cled control had rooted 
30o/0 wl1ile the W<}t111dec.l b,1tch hacl 1·ootecl 90o/0 . 

Contl'<)l 
Co11trol 

C H.4.1"\JA EC}' l".4 i'll.S L,4!111S0,\11.4.1\1 A El'lEC TA 
Taken J\jJril 18th, 1941 
Liftecl 1\11g11st 26tl1, 1911 
~ 1fedi11111 I)e,1 t ,ind s:1ncl 
C11ttings i11 tl1e g1·eenl1011se 
No t1·eat111e11t 
\,Vot111clecl 

30';.10 rooted 
90% rootecl 

l~y 1942, al111ost ,111 pla11ts ,11e1·e being testetl i11 Boskoop by ·wounding, 
,ind tl1e yea1·book [6] for th,1t ye,1r gi,·es 111ucl1 information as to the 
, 1,tlt1e of tl1is t1·e,1t111e11t. C11tti11gs ol Jitnipe1· JJfitze1- taken on Octo
l)e1· 231·d, ancl liftecl 011 Feb1·11,11·y 4tl1, sl10,11ed 43% ,veil rooted on the 
co11trol, but 93o/0 ,veil 1·c>otec.l ,11l1e11 tl1e c11ttings l1,1cl been ,voundecl. 

'I'l1e inf! 11ence of 111011ntli11g ,1!011e on tl1e 11ercent,1ge of well root
eel pl,111ts is clearly indic,1ted by a se1·ies o( tests whicl1 I carried 011t in 
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19'l(i, i111111elli,1tcly ;1lte1· c<>111i11g t<> tl1i, cc>1111t1·y [15]. "l'he J)t11·p<>se 
,v;1s t<) cletcr111i11c ,\·hetl1c1· c11tti11g, ,1•itl1 ,1 heel ,vo11lcl ro<>t bettc1· th,1n 
tl1c>sc ,,,itl1011t ;1 l1eel, ;111<1 ,,,I1etl1t>1· ,1'<>t111cli11g· <>11 eitl1e1· t)'(JC <>f <:11tti11g 
,vo11lcl i1111Jrc>ve 1·<>oting. T<> thesl: se1·ics of tests ,vc1·e ;1clclecl ;1clclitic>n
;1I t1·e,1t111e11ts 1\•itl1 v;11·io11s st1·e11gtl1s <>I l101·111<>11e 1Jo1vcle1·,. 'Tl1e JJl,111ts 
testecl ,,,<"1·e /1111ijJe1 jJfitze1·. /1111ip,,1· .1t1·1c:t11, "/'/111j,1 §!,IOIJrJ.1·r1., ,111c! 
"I'f111jr1 py1r1r11irJr1l1.1. There 1\',lS ;1 cle,11· JJict11re 011 all <>I these pl,1nts 
,vhicl1 c,111 IJe,t IJe ill11st1·ate<I I>)' tl1e fcillo,1•i11g 1·es11!ts JJickecl 11·0111 ;1 
1n,1,s <>f i11(or111;1ti<)n: 

_[UNIPEl{ PFJTZER 1'1·<",ttccl ,,,itl1 II),'\.) 111g/g 
T,1ke11 l)ecc1nlJe1· 27tl1, l9•!(i - Liltec! 1~el)1·11;1ry 2(i, 1947 
l\•Ielli11111 - H,1lf jJC,tt, l1alf s,1ncl I~c>tto111 l1eat of 7()° F. l11 g·1·cc11-

\.Vitl1 a l1c·el 
\•\Titl1c111t ,1 heel 
\Vitl1011t ;1 heel. ligl1t ,vr>1111<l 

l10t1sc 8 ,,•eeks 

,J(I'¼ ,veil ro<>tecl 
!J(i~~ ,,,cl 1 root eel 
8 I';~, ,,,e 11 1·<><>tecl · 

• 
jlJNIPEl{ Sl'l{ICT!\ N<> t1·e,1t111c11t 

T,1kc11 .J,11111ary 8, 1947 - L1ltecl Fel>r11;11·y 27, 1947 
l\•Jecli11111 - H,1!f pe,1t, l1a!l s,111<! 13<>tot111 !1e,1t c>l 70° F. l11 g·1·ec11-

l1011,c (i ,veeks I cl,1v 

\·Vitl1 a l1cel 
\•\Ti tl1 ,1 !1ce! ,111c! 1\'<ltt 11clecl 
\•Vitl1<>ttt ;1 heel ,In<! wo11nc!ecl 

3,;; ,,,el I 1·ootccl 
/U 

I (i~{, well 1·c>otecl 
2,1 <1? ,vcl I 1·<><>tecl 

I (I 

; 

Co111bine tl1ese elfects ,vith ;1 hc>r1,1011e tre,1t111e111 ;111ll tl1e s,11ne JJict111·c 
i, to IJe see11. Fo1· i11st,111cc, 

.JUNIPEll STIZICTA 1'1·eat.ell ,vitl1 1J 111g/cc C<>11< e11t1·,1tec! 
di JJ I 1{:\ 

T,1ke11 .f,11111a1·y 8. 1947 - L1ltecl FelJ1·t1,1r)' '.!.7, 1947 
l\•lecli11n1 - H,1lf pe;1t, h,1lf s;1ncl l{ottc>111 he,1t <if 7()° F. Ir1 g·ree11-

l1011sc 6 ,,,eeks I clay 

\I\Titl1 ,1 lieel i(i'1! ,veil 1·<>otecl ' ; 0 

\•\'itl1 a het"l ,111c! ,1•ot1nclell 52~~ ,,,ell rootecl 
\l\1itl1ot1t ;1 l1eel ,incl ,vo11nclecl S'lo/,

1 
well rc>c>tecl 

THU_JA J)YR;\1\•IIDr'\I.lS · "I'1·e,1tc<l ,vitl1 IH1\ .'I 111g·/g· 
T,1ken ),111t1ar1• l4tl1, 1~}47-Liftecl l\•f;11·cl1 (1tl1, 19,17 
l\·Iccli11111 - H,11[ pe,tt, l1,1lf s,1ncl l1c>tto111 he,1t of 7()° F, l11 gree11-

\•V tl1 a heel 
\l\1itl1 a l1eel ,incl 11•01111clell 
\•Vitl1cl11t ,1 heel ar1ll wo11nclecl 

l1c>t1,e 7 1,1eeks 

:\(1'70 well 1·<i<ite<l 
(i8C;~ ,veil ,·o<Jtecl 
84~~ ,veil rooted 

Tl1e1·e is, tl1erefo1·e, ,1 cle,11· infl11e11ce 11·0111 ,vc>t1ncling ,1lone, ;111cl sec
onc!ly, an even g·1·e,1ter influence 1vl1en wc>11ncli11g is co111binecl with 
;1 s11it,1blc ho1·111cine t1·eat111ent. 

vVl1y cloes ,vot111<li11g i111p1·<>ve 1·cl<lti11g? Tl1e1·e ~ee111s to IJe 110 
cle,1rc11t ;111swe1·, for 111any 1·,1ctci1·s ;ire involvecl. It w,1s tl1oug·ht ,it c>nc 

:i() 



Fig11re ~- The i1:1£l t1ence of wo1111ding upo11 
r<>oting. U pper 1·ow-not wo•uncled; 
Jower r0'¾'- '\\1011nded. 

Figu re 4. l{O:(>lS e.me1:ging ad
jacent to t, eavy 
"\,\' 0 U Jl:Cl . 

ti111 c tl) ;l t (l ' ' \,V() lll1(~ 11() ) '111 0 Ile'' v\r<.t S l)f.()(lL! ( 't ( l l ))/ tl1e ])l;trlt ,,,1.lti cl1 s L:i111-

L1J ;-l( C'( I l1 e~tli,n g, sL1l)e1·in ~•nd cctllt1 s 1·c) 1111 ~1·Lic} 'll , ,tr1 'Cl tl·1t·1 · e11 cot1r~1gcc1 
r<><> tir1g·. 1 (lo r1<)t tl1i11k th~tt this tl1 e c)1·)' l1~ts evc1· l),ee11 1J1l''(>ve11. D,ty 
[ ·-1] sl1c)'1\re(l tl1at Lhe \1VC) t111 d cl•e~rl )' i11l lt1 e11ce'<I tl1 e tLJ)take o,f waLe1· b')' 
t)1e l1111~(><> Le·(l c·L1 tt i11 g· c111d tl1at this ,r\lTc:ttc r i11t;-1ke "''els 1·t11·tl1 e1· e'nl1::lncecl 
l>)' tre,tti11 g· tJ1e ,,1c) t1 r1 cl stLrface '"tith cl (·l~t)'-l jl,e 111 ,1tc1·i,1l. 1--~t.lc "'' l1icl1 is 
t1 .,ecl ;is ,l c~irr·ie1" f<)t· 11J o.s t ho1·111 o ne J,J<)W(1e1·s 1t <> clo t,l) t 11,i · ;;i • irr1ila1~ 
c.f.FecL. Tl1c e[fec t of "''<)u11 cl i11g· Uf)<)n tl1e ,,-~1te1· ec<)n c>1)1)' (),f t1n1Ac C) tecl 
c·tit tinO'bS is 110 , v lJ,e ir1 ab i11 es.tiob·a tecl b,, D1·. S11 clc1· ~,t RL1tob·e1·s ~1 r1cl ,.,,c 

\. l <. I I 

111 , t ex f}ec t so111 e i 11 t·e1~e ·Li 11g· i 11 foJ·111,~l ti c)11 1·r c)111 tl1e tes ts nc1"' l1ncle1· 
,,v,iy. S11)1cle 1A [ 11 ] ~l1so sL1 g·g·es·ts ;t11 c>tl1e1~ JJ<>ss i /Jle 1~c~t ·<1r1 i c)1- tl1c \ / tllL1 e 

ol ' "'OttncliT1g·. J\ fct11 JJlc1nt l1a,,e ct b,-t11cl c)1· tl1 ick ,,v,1lle(l ells , ex ternal 
tc, tl1e p<> int of c)1-ig·i11 01· the 1·oot. TJ1e 1-c)<) t g·J·c,"'' · <)t1t,v(1rcl to th ese 
ce ll s l)ttt c c11111 o t g 1-c)\\' t l11·<)tlg·l1 tl1e111 . Sc) 111e ,rc><) l s 111,t)' 111e1·g [1·c)111 

tl1e b ,tse <> ( st1c·l1 a sten1 'b t1 t tl1e nL11n l)cr is 11 eces ·c:lr i l,1 l irr,itecl . . l\. 
I 

\t\l<>ll 11 cl o,r1 the otl1er 11 an cl, allcJ,,v · f-' t·t e eg·1,ess for tl1e 11 e,v l y for111ecl 
rc)<)ts . lt ·ee1n · t<) 1J1e tl1at the ,i\,c)ti11cli11g c)f ;t c' tttt i r1g 111ll · t e t·t;tin l · 
~1 ll<>w [ 0 1~ tl1e 111 o r e 1·a1)icl ancl c·o111JJlctc JJen etratio11 o f ,.t h o1·mone 
t r e~1t1 r1 e11t i11Lc) tI1 e l)ase c)f tl1e ct1tting ar1ct thi · l1 ~1s lJeen p1~c)ven l)y the 
efl'ec t or "'' 0 L1nc~j11 g l lIJO n cutti11gs of T r1 .xi ,.s· B T·r>7lJ?'1i. In te ·t "''hich I 
c(tr1-iecl C)11t in 1955) tl1e ,.voL111dir1g· ol: cL1tti11gs c>1. Trl .Xtts· B r·c;7.v1ii fo·llovv
ed l)y ; t 1·;-l i1,]y trc)r1g· l101--1nc>r1e t1·e,1 t111ent 1J•1·o(lucecl , i 11 exl~e.5s i,·e ar1cl 
t 111n ~1ttll"<ll r<)<> L sy ·ten1 , ,, l1jle the sa111e r1·e,tt111enL J})l) liecl t() t 111'}J<) t1n cl -



eel ct1ttings }) f<Jt lltcec.1 ~lJ1 , l<.le(1t1 ,tte ar1(l 111(>1·e n c>1~111 ~tl 1·<)C)ting· syste111. 111 

p c:1rer1thes is l woulcl atlcl he1·e tl1 c:lt t}1e "''h<)le T t Lx11.J· g·r<)t1p appea1· to be 
plants t1p<)11 "''l1i 11 wot111 cl111g is r1<>t 1~e~1ll n ece·ssary. 

I beli eve tl1·1t tl1e rc,tl v·al t·ie <)f ,.\ o t111(lir1.g· l1 es ir1 two clea1~ ,lreas. 
The fi1· t is tl1e i1111)r·ove·111e11t <>l the roc)t sys te 111 0-11 ;1 }Jlant which nor
rnally p·r<)duces a S<)111 evv l1 clt SJ)t'.lrse r <><> t sy ·te 111. J11 this g·roup J)racti
cally all ot· tl1e c<>r11fers 111Li ·t l)e i11clL1clec.t. Thc>se of you who h ave 
woundecl ,tnd co,111_r)are<l the r(>Ot ·ys te 111 0 11 Jurlip e1· pfitzer vvith un

,Noun(1ect ct1tting·s will kr1c>,,,. '"·l1at l 111cc:t11. The sec<)ncl ,•tr·ea in which 
it is of 1·eal value i · to ~ticl i11 tl1e 1~ooting C).( 1~eaily c1iffict1l,t st1bje(~ts. and 
as a11 exa1np,le l wo'uld g·i,vc 1·l1<>(l<>dcn (l1-011s. N ow is seem so common
place at this t i111 e t<) ro<)t 1-l1<>Cl<>clen<lr·c) 11 s t l1(lt y<) Ll 111ay ,vonder wh 
1 place tJ1j s 1Jl t:int jn tl1e diffj c LJ.lt l ·atcg,>1·)1. Btit, .it i s no long·er clifficult 
beca t1s.e v\7e }1 ave le,t t'n e< l 11<)\\' to o-rc)vv tl1e1 t1. A re,1ie,,, of the 1nethod · 
was g·iver1 i11 ou1- fi1~st l) l-<)cceding·s [ 14]. ln orc.ler to root rhodocle11-
clrons a11tl c>il> ta 1 r1 ,t go<>cl }Jercc11 t,tge or sc>·L1 nc"l root sys te1ns well at
tached to the ctttting w e }1,1ve t(> Li se ever y ,1icl ,:tt C>t1r co111111ancl, i'l1-
clt1cling·, i111,l~t1-ri ct1lar· ,1v<> L111cli11g·. W e 11:1,us l t,1ke CLlttings of tl1e 1·igl1t 
ki11d at tl1 e rig·l1t tit~le. W e .111t ist ,l\r(>t111cl tl1e111 "'' it11 a <lo,t1ble h eavy 
wou11(l . v\Te 111ttst t1~e,lL Ll1cr11 ,,v itl1 ;111 appr()l)ri.cte l1c,r111011.e powde1~ 
;,lnd set th,e111 in tl1,e 1~ig·l1t 1n1etlit1111 . \ ,\ /e 1x1·tist JJ,r <)vic.le ~l cointi11uously 
an(l care!·t111 y c·<)tl t1~0.I lecl set <>•f cc>11 cli ti c)11 s 'by the 1.1se of 1nis t, botto11J 
l1eat, <1r1cl g·<>·C>(l c.11~;ti11 ,1g·e; ,111cl .ii' ,A.re cl<> t11i s in tl1e J)rop,er 1nanr1er, .good 
ro1otir1g· "'ri]l 1~es t1Jt. 0111it <tr1 y <>n e <>[ tl1:ese .[,tcto1~.s and ro()ting b e
co,1nes f)·()O•r. \!Ve <.·; 111 \I\'<> ti ncl ct 11cl 11 <> t t 1·e~ l t w i tl1 l101·111c>nes a11.c l rooting
is t1ne·co11.omiccll] y sJ<>M' . \ !\le <.-~l 11 tre~tt vv ilh. l1(>1·1none p<>"¼1clers a11<l 
r1ot wc>1L1t1(1 and rest1Jts ½' ill be J)0<)1-. \l\fe c ~t11 <lo both cl£ these thin.gs 

Figure 5. ]loot en1erging front a heavy ,.vound. 
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ancl nc)t J)1·ovide 1nist 01· so111c othe1· 111ea11s of co11trol o,f ,vater loss, 
,ind obtain low percentages. If v-•e take the ,vrong kine! of c11tting at 
the wrong ti1ne, ancl clo eve1·ytl1i11g else, tl1e 1·esults are eq11ally poor. 
So, here ,ve h,1ve a JJl,1nt in whicl1 a ,vl1ole series of regui1·e111ents have 
to be acc11rately 111et if we are to JJrop,1gate it s11cccssfully. As sug·
gestecl by Neari11g [91, ,vou11lling is ;1 vital ,incl integ·ral p,11·t ol this 
chain of events. vVirl1011t it \\'e co11ld 11ot JJossibly s11cceed. 

It is interesting t<J note l1ere that the cleptl1 of the \\'ound i5 aJJpar
ently of s0111e i1nport,111ce on rhocloclencl1·ons. In 1959 we 1·an a series 
of tests on c11tting; cil· R/1 C'r1t11r11/Ji1:11sc Ro111·sa11lt to determi11e the 
effect ~n tl1e 1·ocJt syste111 of ;1 ve1y shallow, ;1 111ecliun1, ,ind a ve1·y 
cleep wo11nll. Tl1e ,vo11ncl in all cases ,1•,1s tl1e sc) callee! clo11ble heavy 
,,,011ncl, wherein t,vo slices 1\1e1·c rc111ovecl from the h,1se of tl1e c11tting·. 
Tl1e 011ly cliffcrence ,,,as i11 the clCJJtl1 cJf the c11t. On the ,•e1·v sl1allo,1• 
,vo11nd, only tl1e tl1innest JJossible sl1~1vin2; ,vas 1·e111<)ved, ,incl cert,tin
lv no,ne of the ce11tral ,vooclv tiss11e could be seen. 011 tl1e mecli11111 

• 
,vouncl the c11ts were 111acle dow11 to, iJ11t not into, tl1e central 1\•oody 
tiss11e, ,vhile on the LleeJJ ,vo11ncl tl1e c11ts went quite cleeply into the 
,voocly cente1·. C11ttings were the11 ,111 t1·eated ,,,ith simila1· hor1none 
powders and inserted on Dece111lJer 17th. They ,vere lifted for evalua
tion in FelJruary l Gtl1. Rooting ,,,as eval11atecl n11111erically on the 
basis ol c1u,1ntity ,incl state ol c!e,·elcJJJJ11ent. In all tests there was a 
clear indic,1tion that the ve1·y cleep ,vo11ncl ,v,1s dct1·i1nental ,incl while 
in 1nost cases ,111 c11ttings finally rootecl .lOOo/0 , the quality of the root
ing was clearly su1Je1·ic>1· cin those g·i,·en a very shallov-1 01· a meclium 
,vo11nd. 
. I am glacl to be a !J!e to acid to this brief paper part of the I ist com
JJilecl ancl publishecl this ye,1r hy the Trial Gro11ncls at Boskoop, IIol
lancl. This table lists a 1\·ide range of plants, recording the !Jest time 
to take the c11ttings; the lJest n1edi111ns to use: whether the cuttings 
shoulcl be wounclecl or not; ;~ncl the OJJ'im11m hormone treatment for 
successf11! propagation. Yo11 v-1ill see from thi~ list that a very st1b
stantial number responcl to wouncling. 

To concl11de, if you arc ha,•ing clifficulty in propagating any 
J)l:tnt from c11ttings, it is ,-veil to consider l10,v best to marshal! the 
1nany aicls at our disJJosal - one .lJy one - until you ha_ve assembled 
sufficient ''propagating po1\1e1·'' to achie,·e success. v\Tounding is one 
of the most i1nportant of these aicls, for on m;1ny JJ!ants it can make 
tl1e diffe1·ence between indiffe1·ent fail11re ancl resounding success . 

• 

• 
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l-..fame 

Acf'r. pa/111 atrop1,rpu1·e111n 
.1ccr. pa!1r1. Di.,sectur11 
.4ZA l.E.4 ,,1 ollzs 
!iElfBERI.S .fUJ,l1VAE 

'' T/11,n atro 11ana 
CA l\l1VIELI,IA JAP01VICA 
Chaer101neles Si11,or1ii 
CHAMAECYPARIS o/1tusa 

11a11a gr(1cili.1 
'' Pis1fera Bo1tll'1Jard 

CLE/\1A TIS jackma11ii 
c:OR1VUS FLORIDA l?VBRA 
COTINUS COGGYRIA 

RVBRIFOLll!S 
CO TON EA S1'Ell 

HORIZ01VTALIS 
'' PRAECOX 

CJ?YPT01VIERIA ]AP. 
BANDAI SVC! 

CYTISVS J>R.4ECOX 
DAPHNI". .<;0111ERSET 
!/,EX AQlJIFOL!Vl\f 
/!,EX OPACA 
JU1VIPER ,STRICTA 
fUNIPER Pl?OCUi\1RJ·:NS 

'' SINEN.'il,'i 
MOUN"TBATTE1V 

'' VIRG/1\'IANA GLAUCA 
11·[AG1VOLIA DENUDATA 

'' SOUT,ANGEANA 
'' STEl,J,ATA 

,\•IETASEQUOIA 
CLl'P1'0ST RC)ROIDE.'i 

PHILADI".l,PHUS 
CORONARTUS AUREU.'i 

J>/CEA PVN(;f,:NS KOSTER! 
l'Rli1VUS ClfiTENA 
PYRACANTHA LLANDII 
Tl HODODE'fl'DJ?ONS 

• 

SPIREA ARGUTA 
TJ-IUJA acc. fl ARS 
T1IJ!l!Rl\'VM JJUJlK1:VOODIJ 
IVISTERIA SINENSIS 

Time 

l\•fay-Jtine 
l\1,1y-j !Ille 
l\,fay-_J11ne 
Oct.-Nov 
1\11g. 
\pril or July 

Jt1ne-July 

Oct -l\,Iarcl1 
Oct.-March 
;\fay-Jt111e 
J ll ly 

i\J;1y-J11nc 

f tily 
f11iy-A11g 

Sept. 
Sept. 
\11g.-Sept 
f11ly-A11g. 
J11ly-Sept 
Oct.-l\1arcl, 
Oct.-l\farcl1 

Oct.-Marcl1 
Oct.-l\f;1rcl1 
I II ly 
r 111y 
J1111e-_July 

)tll)' 

_f1111e 
A11g. 
.JtlllC 

1\11g. 
.Ill I y 

l\•Iay-_J1111e 
Oct .-April 
J11ne-_J11ly 
Jtily 

Mcd1tirrl W ()Ut1d 
H01 monc 
Treatment 

4P IS H IBA 2% 
N1\ .I% 2P IS H 

l' L 
2P IS 11 IBA I o/o 

IB;\ 1'70 

IBA 1% 
181\ lo/0 

2P IS L 
4P IS H 
21' IS H 

4P IS 
4P IS 
2P IS 
21' IS 

2P IS 

IP 2S 
2P JS 

2P IS 
IP 4S 
IP 4S 
2P IS 
2P IS 
4P JS 
21' IS 

2P IS 
21' IS 
2P JS 
2P IS 
4P IS 

2P IS 

2P IS 
2P IS 
2P IS 
2P IS 
p 

4P IS 
4P IS 
IP IS 
2P IS 

I, IBA 100 1ng/l 
L IBA 100 mg/I 
L N1\ .013/0 

H IBA I o/0 

L IRt\ 1/2% 

L IBA 2o/o 
L IBA 2o/o 

L NA 25 mg/I 
L Nt\ 50 mg/I 
L IBA I o/0 

H IBA I o/0 01· IBA 2% 
H IRA 2% 
L IB1\ 2% 
L NA 25 mg/I 

L N ;\ 25 111g/l 
L NA JOO 1ng/l 

H IRA 2% 
H IBA I '70 

H IllA 21,, 

H NZ .1% 

H IIlA I% 
H Nor,e 
H IR.-\. l /2o/o 
H IA l/2o/0 

H IBA 2% 
Manv varieties arc list-, 
ed. Treatments range 
from 1/2% IBA lo 4% 
I B,\ 

L 11\ 50 mg/I 
L NA 50 n1g/l 
H IB,\ l % 
fl IA ½o/0 

It sl1ot1lcl l)e re111e111 beret! t l1,t t th i~ tla t,t is co1·1·ect I 01 J)l,tn t 1na te1·
i,tls ,t11ll conclitio11s i11 ]~(>sk(>l)p, Holl,tnll. Ti111ing. <tJJti111u111 tre,tt-
111ent ,tncl <1pti11111111 111c·(!i11111 111,1,• l1,1ve t<> l1e ;icljustecl t<t l<1c,1l c<1ncli-

• t1011s . 
• 
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110,v clifficult it W(>tilcl 1Je 111e1·cly to clecide 011 l11JW Lo p1·ese11t it. 1\lso, 
_John ,,,as clcve1· cnot1g·l1 to 111,tke this reqttest ,veil in ,tclv,1nce of tl1c 
111eeti11g. Six 1nonths ,ee111ed so f,tr in the ft1t111·e tl1at it was very easy 
to ag1·ee. • 

Ho,vc,,e1·, I've cleciclecl to JJ1·esent tl1is t,tlk 1Jy clisct1s,ing the stat11s 
of g1·0,11tl1 of tl1c ct1tti11g ,tt tl1e ti111e it's take11 ,incl !10,11 it 111ay have 
some be,1ring on its ,tlJility to initi,1te roots. 

Concer11i11g tl1e J)l1ysiology of tl1e c11tting itself, _the icle,1! sitt1ati<J11 
fo1· 1·,1picl root initiation ,1,ot1lcl 1Je one in ,,,l1ich tl1e 1·01!owing condi-

• • t1ons exist: 
I. The J)1·ese11ce in tl1e ste111 of voting cells that can q11ickly lJe in-

clt1cecl to beco1ne 1ne1·istc111,1tic. · 
As yot1 l1,1ve l1e,11·cl fro111 11ill S11ycler's JJrese11t,ttio11, it is necess,try 

that ce1·t,tin cells ne,11· the lJ,1se of tl1e c11tti11g beco111c 1ne1·iste111,ttic. ,t11d 
sta1·t c!i,,icli11g· ,1s tl1e i·i,·st sleJ) i11 tl1e constrt1ction of an 01·ganized root. 

2. l'he seco11cl conclitic>11 is tl1e neecl fo1· a 1·ese1·ve cJf ca1·bohycl1·;1tes. 
The J)rocess of gi·o,vtl1 ,,,]1icl1 i11cludes cell cli,,isio11 ,incl enla1·gement 
c,tn proccecl only if tl1ere is ,t c<1nst,tnt so11rce (>f energy. The so11rce ol 
e11ergy is cle1·ivecl f1·0111 tl1e oxiclation <>f s11ga1·s th,tt a1·e svnthesizecl by 
the leaves. If the sttp)Jly of these c,1rlJ<>l1ycl1·atcs is li1nitecl, rooting will 
;1]so !Je li111itccl. 

3. The tl1i1·cl condition is: 1'11c p,·esencc of r1 /Jalr111.ce of all tl1e 
.su b.1· la,!lceJ· 11 r:cessa1·y f 01· 1·00 li11 g to occ1,1,1·. 

In 1934 it ,11,ts clc111011st1·atecl 1Jy ,,yent (193'1) tl1at ,tt1xin ,11,ts higl1-
ly effective in C<Jntrolling rocit initiation. 

i\1Io1·e 1·ecently it ,vas fot111cl tl1at 1·1ot c1nly ,t11xi11, !)tit other 1n,1te1·
ials proclucecl by tl1e leaves ,vere ,tlso 1·equi1·ecl .. L\111ong these were ce1·
tain vit,t1ni11s a11cl so,ne 01·.~·,111ic 11it1·cige11 co1n1Jo11ncls. Hess (1961) 
,vorking witl1 E11g·lisl1 Ivy h,ts show11 eviclence of fotir adclitional co
facto1·s, all of wl1icl1 ,tpp,trently 11,tve to l1e p1·ese11t for 1·oot i11itiation 
to occtir. Tl1c l,tck, 01· i11b,tl,tnce of one <Jr 11101·e of tl1esc st11Jstances 
co11lcl p1·event 01· del,ty 1·ooti11g. 

To JJtit it all in 1·ai1·1y siinple te1·1ns, 1·ooti11g occ11rs ,ts a rcst11t of 
the followi11g co111·se of e,,ents: 

S11bsta11ces n1acle in the le,1ves ancl btrcls flo\\1 clo,vn ancl ,tcc1111111-
late near tl1e base of the c11tting·s, ,vl1e1·e they c,111sc ce1·t,tin cells 01· 
grotip of' cells, to st,t1·t clivicli11g. Tl1e energy necessary 1·or :111 this 
work to occ11r is cle1·ivecl fro111 tl1e 1·cserve of c:1rlJohycl1·ates 01·iginally 
syntl1esizecl i11 tl1e le,tves ,tncl tr,tnsloc,ttecl to tl1e place ,,,here tl1e roots 
,tre lJcing· i11iti,tted. U11fo1·tt111,ttc!y, it is only 1·a1·ely tl1at ,ve find ,ti! 
of tl1ese co11clitio11s CJJ)e1·,tting· ,tt tl1e s,t111e t i1ne ;111cl ,it ,in OJJti111,tl level. 

In spite of tl1e f,1ct tl1,tt ,tt ,1 J),trtic11l,1r ti111c one of tl1ese conclitions 
111ay be lJelo,11 tl1e clesi1·ecl level, it is still possilJle to e11co111·,tge 1·oot
i ng·. 1'11 is c.,tn IJe ,tc.c.0111 IJl isl1ecl IJy tl1e ,t pp1·(J!)ri ,t te t1 ea t111en L of tl1e 
c11tting ,tncl lJy cont1·olling tl1e e11vi1·on111ent cl111·ing 1·ooti11g. Act11,tll)' 
it is re,tlly 11ot tl1is si1nple. ,r\Te know of the consicler·able va1·i:tbility 
th,rt exists a111ong diffe1·e11t s1)ecies, 11ot to 111e11tion clifferences ,1111ong 
varieties \\1 itl1i11 a give11 SJJec.ies. '"'e ,1lso k11ow tl1,tt eve11 within a 
clo11e tl1e cleg·1·ee of rooting will v,11·v ,1cco1·ding to the ti111c of the 
ye,11·, tl1e ,tge of tl1e ])l,111t, tl1e age <>f tl1e ct1tting, the selection of j11-
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,•e11ile 01· 111,1tt11·e ,,,oocl, tl1e J)Ositio11 011 the J)l,111t, tl1e nut1·itio11 of the 
()la11t, etc. lt beco111es 11ecess,1ry t<) be fa11·1iliar ,vitl1 tl1e ch,1racteristics 
of the ])!ant ,ve ,11·e ,vo1·ki11g ,,,ith in 01·cle1· to 1.le,•elop tl1e 111ost effec
tive 111etl1ocl of ()rop,1g·ating· it, a11cl tl1is, ol co11r.,e, is wl1ere CX])erience 
,·eally l1el1)s. . 

Ge11erally s1)eaking, tl1e ti111c of tl1e ye,1r, a11cl tl1e te111perat111·es 
;incl clayle11gtl1s tl1;1t c·o1·1·es1)011d ,vith it, a1)1)ea1·s tci l1ave tl1e most con
siste11t cont1·olling i11fl11e11ce 011 tl1e ()ll)'Siolog,• of the plant. \'\711en 
selecting cutting·s to l)e 1·ootecl, ,ve ce1·tai11ly 11111st co11sicle1· tl1i, a11cl 
110,v it 111ay effect rooting. 

Pe1·l1aps it W<.)ulcl be 111ore acc11rate tc> conside1· the staQe of g1·owtl1 ,, ' 
of tl1e stock ])l,111t r;1tl1e1· th,111 tl1e ti1ne of tl1e ye,11·, since 1nany eve1·-
gree11s st,1rt their vc·g,ttative g·ro,vth ;1t v,11·io11s tin1es and ol'ten at re
J)eated inte1·vals. 

I've g·1·011pecl tl1e v,11·ici11s stages of g1 c>,1•tl1 i11to 1·0111· categ·o,·ies ,1c
co1·cling to tl1ei1· ])hysiolg·ical ,111cl ,1nat<)111ic,1l statt1s. 

Tl1e fi1·st c,1tegci1y, t<) ,,,J1icl1 I 1·efe1· ,ts tl1e r1ctivf: g1·r11vt/1 ,·tr1ge_. 
co11cerns the J)Criocl cl11ring· wl1icl1 g1·0,1rth in le11gtl1 is occ111·1·i11g. 
C11tti11g·s t,1ken cif tl1ese shoots ,11·e co1111)osecl of' tencler ste111 tiss11e 
witl1 tl1in le,1ves. Tl1erc is a hig·l1 1·,1te of n1eriste111;1tic activity, tl1e 
cells a1·e actively clivicling ,incl elong,1ting, hor1none ])1·odt1ctio11 is at 
a relatively higl1 level, ;incl tl1e cells ;1t tl1e i)ase ol' tl1e ste111 are yot1ng 
eno11gl1 to l)e q11ickly 1·e,1ctiv,1tecl, i. e. tl) l)eco111e n1e1·iste1n,1tic ones 
ag,1i11 ,111cl to clivicle ;incl ])1·01.l11c:e m,1sses 0£ cells that will ever1tt1ally 
clevelo]) into 1·oots. l11te1·11,1Ily, tl1ey ,l])J)e,11· to l}e icleally s11itecl· to ini
ti,,tc 1·oots i11 ,, f';1i1·I)' sl1ort J)ericicl ol ti111e. 

Ho,1,eve1·, ,It tl1is ve1·y e:11·\y stage 0£ g1·0,1rtl1, tl1ere is a IO\\' ,11pply 
of 1·ese1-ve foocls. Co11si1.le1·;1ble energ·y is neeclecl lci1· tl1e deve!OJ)ment 
of tl1e ne,v sl1oot. Tl1is is cle1·ivecl f1·0111 l}otl1 tl1e sto1·ecl carbol1,,1cl1·ates 
of tl1e stock J)la11t ,111cl f1·ci1n tl1e leaves of tl1e nc,~r sl1oot tl1,1t are c,1pa
l)le of J)l101 osy11 tl1esizing, ,1l tl1011gh ;1 t a ,·ela ti vely lo,v 1·a te. .A.lso, tl1e 
11e,v shoot ,vitl1 its tl1in ,tncl 11ot f'11ll)' exp;1ncled leaves J1;is nclt l)een 
in existence 1011g e11011gl1 to ~yntl1esizc a surpl11s cJf s11g;1rs. 

. In othc1· ,vo,·cls, most of tl1e ca1·l)ohyclrate entering tl1e ne,1' stem 
,,1,t tr;i11sloc,1tio11 a111.I i}y J)l1otosy11tl1e~is is 111ost likely 11sed 111> as a 
so111·ce of e11erg~• neeclecl £01· the gro11rtl1 of tl1e sten1. The 11et 1·es11lt 
is ,1 lo,v reserve of foocls. 

Tl1e seco11cl c,1tego1·y is tl1e 1·111111 11e1 clr11·111r111t .5tr1ge. l)111·i11g tl1is 
()e1·iocl tl1e 1·;1te ol c:cll11l,11· ,1ctivity 11,1s lleclinecl ;111cl g1·owtl1 i11 le11gth 
/1;1s co111e to ;i l1,1lt 11•hile pl1otosy11tl1esis goes 011 ,it a l1ig·l1 level. 

The great clen1,1nd of ene1·gy 1·or cell gro,,,th has s11b~idecl and, 
co11seq11c11tly, tl1e co11te11t of ca1·l)ol1yllr,1te "'ithi11 tl1e stein in,1·eases 
,,,itl1 ti111e. D11ring tl1is pe1·iocl the pla11t c;1tcl1es ti)) witl1 itself, cell 
w,1lls beco111e tl1icke1· ;i11cl both tl1e le,1ves ancl ste111s i11cre,1se i11 tl1ick-
11ess a11cl i11 rigiclit\'. A l,1ye1· cif c11tin is g1·;1llt1,1lly i)eing clerJositecl 
ove1· tl1e lc,tves ancl, 011 tl1e \\'l1ole, tl1e sl1oc)t is i)egi11ni11g to harclen 
of'f. 

Tl1e te1·1ni11al ,ind l,1ter;1l b11cls ,t()pe,11· to be do1·111ant ,it tl1is time, 
b111 \\•ith 111;111)' e,,e1·gi·ee11s tl1is is 011ly te1111)(}1·a1·y. Adclitional S/Jt11·ts 
cif g·1·cJwth 111;1y occ111· d11ri11g 111icl ancl late s11n11ne1·. 
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·1··11c 1!1i1·cl c,1teg(>1·y i, Ll1e 1111·11!1:1 11:.11 .1"/11ge; !1e1·e, :111 :1ctive 
g·1·0,vtl1 i11 le11gtl1 ]1;1s co111e to :1 l1alt. Tl1e lea,•es ,11·e tl1icke1·, ,111cl 
l1avc a heaV)' l,t)'e1· of c11ti11. "I'l1f' stc111, ;11·e 111(J1·e 1·igicl ;111cl cil g1·e;1te1· 
<lia111ete1·. Tl1e1·e is ;1 1·el:1tivel)' l1i,1• 1·;1te of cell11l,11· acti,•ity. 

The te1·111i11;1] ;111([ ];1te1·al IJLI<ls a1·e in ,vinte1· 1·est ;111cl 11s11all)' will 
11ot g·1·<1,1• t111le~s g·i,,e11 ;1 JJe1·icid cif ]cJ,v te1111Je1·at111·e 01· lo11g· phot<>
jJeriocls. Ho1·1no11e jJ1·0(!11ctio11 is ,Ljljll·o,1c:l1i11g its lo,vcst level while 
ce1·t,1in .~1·ci,1•tl1 i11!1il>iti11g 111,1te1·i,1ls ,11·e ,it tl1ei1· l1igl1est level. Be
c,111se or tl1e ces,,1tio11 ol g1·0,1•tl1 tl1e 11eecl £01· e11e1·gy l1,1s clec1·easecl. 
:111cl, ;1~ ;1 co11sec111e11c·e, tl1e c;11·l>ol1ycl1·;1te s11Jlply is ;1t it, l1igl1est level. 

The fo111·tl1 stage ol g1·<1,vtl1 1·cle1·1·ecl t<> ;1s tl1e 1·e11ivc1i stc1.~e fo1· 
l,1ck of ;1 IJette1· 11,1111e, is <>11e i11 ,,,J1icl1 the c11tti11gs are clo1·111;1nt l>11t 
]1;1,•e !)CCII CXj)(Jsecl to lo,1' te1111)e1·,1t111·cs. 

1\11ato111ic,1lly tl1e1·e ,tJJJJe,11· to l1e 111> cliffe1·e11ces exi~ting· bet½·ec11 
c11tti11gs c>f tl1e 11,1'l1lr'1 1·e.Yt !,lr1ge ;111cl tl1ose of tl1e 1·e111vr1! .1tr1,ge. Pl1ysi
olog·ically, l1(>,veve1, tl1e1·e 11,,,,e IJee11 ch,111ges IJr<J11ght alJ011t i11 the 
l)LICIS !)y CXj)()Slll'e Ill tile lo,v tClllj)et·,1t111·es. 

In co111JJ,11·i11g tl1e JJl1ysicilog·ic,1l ;11111 ,111:1to111ic:1l statt1s ol these 
fci111· catego1·ie~, "'e l'i11cl tl1;1t i11sof:11· ;1s 1·ooti11g i;, C(J11ce1·11ecl, the1·e ;11·e 
IJotl1 favo1·;1IJle ;111cl 1111f,1,'C>1·;1!Jle f;1c:tors ,11 itl1 e;1cl1 ci11e. It is necessa1·,, 
tl1at ,ve J'irst consicle1· tl1e 1•;1rici11s st,1ges of grciwtl1 n1entionecl ,:11cl tl1e 
;1 na tcJ111 ic,1 I ,111cl JJl1)'Si(Jlog ic,1 l s La tt1, a,soci,1 Lee! ,,,i tl1 tl1e111. ,,,, e 11111st. 
r lien 111ake a clecisicin ci11 h<J\V t<> l1;111clle sucl1 c11tLings to 111:1ke 11p, so111e-

. 110,11, fo1· tl1e l,1ck of 011e 01· 111cire <>I tl1e c:011clitio11s 11ecess:11·v fci1· 1·cic>t· 
. ' 
1ng to OCClll. 

111 JJrOJJ,1g·ati11g· (.11tti11g, tl111·i11g· tl1c r11·tzve g1·011://1 .1·tr1ge, ,,,e have 
;1 so1·t ol c!ile111111,1. 011 (>Ile l1a11cl 11•c J1,1ve Liss11e tl1;1t ,1JJJ)e,11·s t<> 
lie JJe1·fect t·<i1· tl1e 1·,11Jicl i11iti:1Lici11 <)I 1·cicit~, i. e. 1·clatively l1igl1 co11-
centr,1tio11 of 1·ooti11g f;1ctors. ;111cl cells vo1111g e11ougl1 to c111ic kly !Je i11-
cl11cecl to i11iti,1te 1·<>ot,, !J11t ,ve clo 11<>t. cin tl1e citl1e1· l1ancl. l1,1ve ,1 ,11[
licient storage of foc,cls to ser,,e ,is ;1 5011rce of enc:rgy fo1· this to occ11r. 
It beco111e5 11ecess;11·y, tl1e1·efo1·e, to ex1)ose tl1e le;1ves to b1·igl1t sun
light to 111;1nt1f,1ctt11·e tl1ese foocls, IJtlt tl1is ilri11gs ti]) ;1 JJ1·o!Jle111 con
cc1·11i11g· 111c>istt11·e. Sl1c1ots ,,~ tencle1· ,ts tl1c~e ,viii lcise w;1ter fro111 tht. 

' Ic:;1ves i11 IJ1·ig·l1t Iigl1t f,1ste1· tl1,111 it c:111 IJe 1·epl,1cecl tl11·cJ11gl1 the ste111. 
The leaf !1,1s 1101 ,ts vet cleve!()JJec! the ,v,1x-like JJrotective layei· 

of c11ti11 o,•er its s11rf;1ce. 1'11~ cell, !1a1•e 11ot beg1111 to for111 tl1e seco11-
cl,11·y w;1lls tl1,1t ,v<>ttlc! ,tic! in s11JJl)<>rti11g i)oth tl1e ste111 ,incl tl1c !c,11. 
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c!cJ,11 11 thei1· loss of 111,1te1·. Hci,veve1·, tl1is ,vo11lcl lJe clet1·i111ent;1l, be
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1'11e sol11tio11 of tl1ese IW<> p1·cJIJle111s i11l1e1·e11t i11 tl1e rooting cif 
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JJOsed to high inte11sities ot sunlig·l1t. Bec;1use 110 !1ea,,y sl1,1cle is i·e
quirecl, tl1e cttttings ca11 syntl1esi1e sug,11·s that ca11 IJe usecl as a const,1nt 
source 01· e11erg)' necessary tor the J)roduction of roots. The additi<Jll 
of synthetic auxins here wottld de1Jencl on tl1e ~JJecies involved. :\.1-
thottgh there is a peak ot· at1xin fJr<>cl11ction cl111·ing this stage, the 
c1ua11tity 11ecessary to induce 1·<><>ting 111,ty witl1i11 certai11 s;:iecies be 
greater th,tn wh,tt h,ts accun1t1latecl at tl1e b,1se of tl1e sten1 

Ct1ttings dt1ri11g 1vinte1· 1e~·t J>1·e~e11t ,111 e11tirely clittere11t JJrol>
le111. Two f,tctors that 1nay IJlay ,1 JJ,11·t in c!el,1ying 1·cioting a1·e: 

J. The decreased procluctio11 of ,1t1xin and othe1· rooti11g c:o f,1c
tors that correspond ,vith clecreasecl cellular activity in the h11cls ;incl 
leaves and, 

2. The 1·elatively l1igh level of inl1ilJiting sttlJstances tt1,1t a1·e p1·es
ent ,It this stage of g·ro,vth. Tl1e advantages qf taking ct1tting, ,tt tl1is 
ti111e a1·e tl1at tl1e 1·e.,erves of carb<Jhydrates a1·e ,it ,t hig·h level ancl the 
alJility of the leaf to lose excessive ,v,1ter is recluced. 

lviist JJrorJag·atio11 at this stage is, the1·e(o1·e, n<Jt a necessity. A 
JJ!,1stic tent, do11ble glass, 01· a cold t·r,1111e, cottl<l lJe 11secl. Tl1e ,!1,td· 
ing· necessary for ,111 of these 1nethocl, coulcl l>e aJJJJliecl ,~,itho11t ser
iously ca11sing a depletion of carbohyclr,1tes. To off,et the,e factors 
tl1at n1ay clelay or prevent rooting. ,,,e c,tn ,tJJpl)' synthetic ,tuxins and 
bottom heat as ,veil as ,1·011nd it as a 1neans ot incl11cing· tl1e ''dor111ant'' 
<:ells at tl1e base ot the ~te111 to l>eco111e 111e1·i,te1natic once ;1gair1. An
othe1· tl1ing th,tt ,ve c,111 gi,·e the1n is ti11·1e, ancl ;1cc<>1·cli11g· to tl1e 1·c>cit
i11g 1·esponse of cei·tain everg·1·ee11 SJJecies, tl1is l>eco111es ,t 11ecess1ty. 

The sitr111nc1· drJ1·rnnnr:)' st,1ge of gro\11th pre,ents a situ,1tion tl1at 
is inter1nediate of the r1r:ti1,c! ,tnfl the 111111!1:1· 1e.1t .1tr1,11;1: both phvsiolog
ically a11cl str11ct11rally. 

J)etermining the most e1·1·ective 111ethocl ol handling cutting·s 
taken at ,tny partic11lar tin1e d11ring tl1is st;1ge wo11lcl 1·equire son1e 
experience \Vith the species 11secl. 

Perhaps tl1e n1ost importa11t tactcir to be concernt'cl witl1 in clecicl
ing whether to root the111 uncler 1nist ci1· fJlastic is their c,trboh)•drate 
reserves. C11ttings high in reserves c,111 l>e r<)Otecl 11ncler highe1· ten1-
peratures and lo,ve1· light intensities ,ts )'OU wo11ld !1ave in ,1 11l,1stic 
tent. Cutting, that apJJear to be lo,v in 1·eserves w<Juicl have ;1 l>ette1· 
chance if they were rt)otecl 11nder highe1· inte11sities ,incl ;1t cociler lea! 
te111 pe1·a t11 res. 

The extent of tl1e acc1111111lation of these c,11·bohyclr,1tes (!epencls 
c>n the length 01· time that elaJJsed si11ce g·rot1'th in leng·th stopjled ,1s 
\veil as tl1e conditions under ,vhicl1 the stock plant hacl grown. 

The taking 01· c11ttings i11 the 1·r:vi11r1l ,·tr1ge ~hould l>e lin1itecl to 
those species k11own to initiate root~ 111ore rapiclly at that ti1ne tl1an 
:1t ;1ny either J)eriocl. Rec,1use the rest ,vithin the bucls h,ts been ove1·
c·o111e, the terminals ,viii h,1,ten to grci,v once they are exposed t<J ,v,11·n1 
te111 pe1-a t11res. 

Tax11s cuttings t,tken ;1t this ti1ne wo11ld ,,ery quick!}· 111ake ,t to1J 
gro,vtl1 11st1,1lly at the expense of the roots. The taking ol Taxtts cut
ti11gs sho11lcl be c;1rriecl 011t l)efore the 1·est in tl1e bucls has been coin-
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JJ!etely IJ1·oke11. Tl1e U111brella Pi11e, on the <>ther l1and, will i11itiate 
roots more readily during this stage than ,tt ,1ny othe1·. 

The possibility exists that sub,tances el·fective in p1·omoting root
ing are procluced by the IJuds after expost1re to a long period of lo1'1' 
temperatt1re. .!\!so, growth inhilJito1·s, known to be JJresent i11 bucls 
during tl1e winte1·, are t1s11;1lly dest1·oyed IJy early spring. Rooting 
1nay con1e abot1t as ;1 res11lt ot l1otl1 of these occur1·ences. 

, The rooting of cuttings in this stage of gro,vtl1 might best lJe ac
complisl1ed by n1ist ,\•ith the addition rif hotto111 heat to encot11·,1ge tl1e 
1·oots to develop !Jefore the top cloes. 

To st11n1narize, I've <lisc11ssed the statt1s of the everg·reen at fou1· 
llifferent stag·es 01· g·1·0,vtl1. 111 tl1e tirst, the act111e g1·01vtl1 stage: A 
l1ig·h level of ;111xins and pcissibly ritl1er ro<>t-indt1cing st1bstances is 
;1ssociated witl1 ,tctive cell 11111ltiplicatici11 in the terminal buds a11cl 
leaves. D11ring this JJeriocl tl1e cells within tl1e newly developecl tis
sues ,ire of ,t pri111ary tyJJe, i. e. they c,1n q11ickly becon1e 111eriste111atic 
and fJroceecl tci develoJJ int<J ,111 <1rg·,111izecl rciot syste111. Tl1e carbo
!1yclrate conte11t ,tt tl1is point i,, ]1owcve1·, ;1t its lowest lt>,•el ;111d, be
c:a11se of this, rooting· 111ay not be pcissihle. The reco1n111enclatio11 fo1· 
rooting such ct1ttings is to JJl,tce the1n tinder mist with little or no 
shade. · 

The seconcl c;1tego1·y, the s11r11r11e1· drJ1·n1a11t stage, is one in which 
the rate of cell 1nt1ltiplication in the ter1ninal b11cls has co1ne to a tem
porary or permanent halt for tl1at seaso11. /\ssociatecl with this is tl1e 
decrease in the procl11ction of a11xins and other rooting factors. ,1\nato-
1nically the ct1tting ;1t this ,t,1ge is inter1nediate to those of the active 
,e;1·01vtf1 and the ,vinte1· 1·e,,t 1tr1,~es. C,11·br1hydrate rese1·ves are g·reate1· 
l1ere than cl11ring r1rti11e g1·ou•tl1, l>t1t les., than if they ,vere i11 1vinte1 
rest. 

The thircl category, that of 1vinte1 1·est is one in ,vhicl1 growth 
of the terminal bt1cl has stopped. As,ociatetl with this is the at1xin 
content whicl1 is ,1t its lo,vest level. Also' at this time inhibiting sub
stances present in the bt1cls ancl leaves are ,1 t tl1cir highest level. The 
tissue cells at the b,1se ol the stem is crJ1nposed r11ostly of older secon
clary cells that ,ire more tiifl'ic11lt to re-activate. However, the carbo
hydrate reserve is at its hig·hest level ancl would serve as a goocl so11rce 
of energ·y needecl for the relatively long JJeriocl of time requirecl fo1· 
rooting to occur ,tt this stage. , 

Rooting of s11ch c11ttings could be accomplished under plastic or 
1nist. The applic,ttion of auxin,, botto1n heat and ,vounding are rec
ommended, 

Finally, th(; 1·evival stage is si1nilar to the winte1· 1·est stage ex
cept that the IJt1cls have been t'XJ)osed to a long period ol low temper
ature ,ind as a res11lt are now clevoicl of gro,vth inhibitors and are 
reacly to resu1ne gro>\•th as well as produce a relatively high level of 
a11xins ancl possibly other rociting substances. 

Taking cuttings at this ti1ne is reco1111nended only on a trial basis 
for certain everg·reens th,tt will not root at other stages of growth. Cool 
air temperatures, mist, botto1n heat, ancl wo11ncli11g are recommended 
i11 this instance. 
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111 JJt·ese11ting tl1is t,tlk I 1·efe1·1·etl to eve1·g1·eens 0111)' in gene1·al 
te1·111s. 1 Jt1lly 1·e;1lize tl1,1t so111e e,,crg·reen S[Jecies v;11·y i11 their pl1ysiol
<1gy ;111cl tl1e1-efo1·e tle111ancl specific co11clitions ;1s ,t prerequisite £01· 
1·c)oting. All 1 c<1ttlcl ;1tte111pt to cl<> cl111·i11g tl1is brief t,tlk was to clis
c11ss i11 ge11e1·al wl1,1t 111ay occttr ,~,ithin tl1e c11ttings ,tt the tin,e it is 
severecl ,tncl to ~ttggest s0111e tre,1t1nents tl1at ,vot1lcl be ;1p]Jropri,1te. 

J\,IODER1\TC)R COGGESH,L\LL: Tl1ank yc>tt ,,ery n111ch 1)1·. 
\'\1,1x111;111. 

Tl1e lir1;1I S)Je,1ke1· <1n tl1e JJa11el tl1is 111cJr11i11g is ]\,J1·. Edwin Kubo, 
Oki N11rse1·y, Inc., S,1c1·;1111entc1, C,1lifo1·ni,1, ,,,J10 will speak on Care 
;111cl l\'l,111age111ent <>f C11ttings lro111 c:ollcctio11 1.-11ro11gh Rooting. lvfr. 
K11IJ<J. · 

CARE AND MANAGEMENT OF CUTTINGS FROM COLLECTION 
, THROUGH ROOTING 

EI)\VIN KUBO 

0/1i N11.1·.1e1·y, Inc. 
Sri c 1·a 11ir; n to, C ,,./if c11·n i <l 

J~efcl1·e clisc:11~si11g tll)' s11!Jject. ''C,11·e ;111cl r-.,[,1nage111ent of C11ttings 
Fro111 CcJJJecti<111 1·111·ot1g·l1 R<1oti11g," 1 ,v<Jttlcl like to give yo11 a brief 
1·es11111e of Oki N111·se1·)'· Loc,1tecl in S,1cra111ento, Oki Nurse1·y, one 
of tl1e la1gest co11t;1i11e1· 11111·~e1·ies i11 C,1lifo1·ni,1, w,1s founclecl by ]\,Jr. 
J\,J. Oki i11 19()7. Tl1e ,IJJJJ1·oxi111ate p1·oc!11ctio11 ;1cre,1ge of tl1e Nu1·se1·y 
is 56 ,1c1·es a11cl tl1e ;1n1111;1l JJroc!11ction is i11 the excess of 2 n1illion 
co11t,t i11e1· gro½'l1 \Jl,111 ts. 0111· \Jrocl 11cti<>n is b,1secl on tl1e U .C. syste1n 
i11 wl1ich tl1e 11se cJf cle,111 sc>il, cle,1n stock. s,111itation, st,1nd,Lrclization, 
syste111iz,1ti<>n ;111cl 111ecl1a11ization pl,1ys ;111 i111po1·ta11t role. 

T<> i11c1·ea,e tl1e efficiency ol <>111· JJrocl11ctio11 J)1·ogr,1111, ,ve l1a,1e 
e111JJl1asizec! ca1·ef11l JJl,11111i11g <)I 011r JJrocl11ction tl1rough the ttse ol 
g<)ocl 1·ec<>rcl kee1Ji11g. 0111· a111111,1l JJ1·<1cl11ction IJ1·c1jectio11 scheclt1le !)lay, 
;111 i111po1·t;1nt J)art i11 cleter111i11i11g tl1e va1·ieties and qt1antities to p1·0-
cl11ce £01· tl1e yea1·. i:·11e Seecling schedule a11d Cutting scheclule are 
11sed as ;1 guide l)e1'01·e exec11ti11g prod11ctio11. 011ce in production a 
ca1·eJ'ul set of 1·eco1·ds is keJJt £01· e:1ch ite111 for future reJ'erence. 

1n 0111· co1111Jletecl 1·eco1·cl f<)1· c11tting·s ,ve !1a,,e tl1e followi11g in-
fc>1·111,1tio11: 

l. D,1te, 1111111be1· <>I c11tti11gs st11c·k, ,incl lc1cation. 
2. l),1te, n11111be1· of li11e1·s JJla11tec!, ,incl location. 
:I. D,tte, 1111111be1 elf g,1llc>11s J)l,1ntecl, ,tncl locatio11. 
,J. S0111·ce c>f ,-vooc! 
5. "f1·e;1t111e11ts. (DiJJ ,111cl D1·e11ch) 
fi. TyJJe of g·1·0,,,th reg11l,1tor 01· !101·111<JI1e. 
7. '1-yJJe of 111ec!i11111 11scc! i11 1·ooting. 
8. Perce11 t,1g·e of rooti11g. 
9. Perce11t,1ge t,1ke of li11ers 

I(). Re111;1rks. (Used fc>r eval11a tion) 
'"' e l1ave st,1nc!,trLlizecl ,1 ntl system izecl ,111 JJrocecl11res from tl1e col

lectic>n of tl1e c.11tti11g tl1rot1g·l1 tl1e rooti11g p1·occss as follows: 
C11tti·ng J,f(11ocf Collecti<Jn r111d T1·er1t111ent 
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\i\1c 11,1,,e l011ncl tl1,1t .111c)tl1e1· bl<)cks ancl co11t,1i11e1· plants tl1at 
11,1,,e bee11 1)ro1)erly lertilizecl ;111cl spr,1ye<l J)ro<luu_f 011r best (;titting 
,,,01icl. 0111· c11tting ,,,ciocl is c·,illectecl in 11e,,· '} 111il 1)o!yetl1ylene 
,l1eet,. Afte1· tl1e c11tti11g ,,,<i<J<l is ccillecte<I, it is t,1ke11 i111111ecli,1tely t<J 
tl1e c11tti11g sl1ecl to l)c 1J1·01Je1·ly t1 c,1tecl to 1)1·eve11t clesicc,ttio11. Tl1e 
c.utti11g ,,•ocicl is cl1111111ecl c111tc1 ;1 ,,·ire IJotto111ecl bee! ;incl ,,,,1s!1ecl 
tl1oro11g·hly. f\ c1i11ti1111011, civer !1e,1cl 111ist is 11sec) ·to p1·e,1ent clesicc,1-

• 

t1on. 
C 11.lti11g J>11Jcec/11.i·1: 

For JJre1),11·;1tio11 <if c11tti11g,, µre 1.1reter 11si11g ;1 sharJJ sl1e;1r. (;11t
ti11gs ;11·e 111,1cle 3 to 11 incl1es lci11g. \•Ve 11or111ally t,tke ,oft a11cl se111i 
l1,11·cl,,,ciocl c11tt1ngs. Tl1c c11tti11gs ;11·c tl1e11 IJt1ncllecl ,111cl JJlacecl i11 
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j\,[<>1·t<i11's Soil !)1·e11cl1 C to i11st11·e J)1·e,,e11ti<>11 <>I <lise;1se. Jloc>tetl c11t
ting·s ;11·e J)Otte<l i11 2¼'' J>eat J)Ots. 

111 0111· JJ1·ogr,1111 ,,,e t,tke g·1·e,1t 111e,1,111·es i11 1)1·e,•e11ti11g cli,e,1se 
J>t·til)lc111s. Tl1e [<>llo,ving 1·>1·ec,111tio11a1·)' 111e,1s111·es ,11·e t,1ke11: 

I. l)is:111'ecti11g ,111 t(l(>ls ,vitl1 Cl1l<>rox I :4 witl1 ,v,1te1·. 
2. S])r,t)'i11g C<>])])er 11,tJ)t!1;111;1te sc>lt1tio11 011 ,111 eXJ)Osccl 1,1•oocl 

s11 rf ,tees. 
;). \,V,1,l1i11g c<J11c1·ete ll<><J1·, cJI tl1e ]JI.<>]J,1g,1ti1J11 l1c>11se c!,til)'· 
4. \,\',1sl1i11g c11tti11g IJe11chcs ,,,itl1 (~l1l<>1·ox ,<>l11ti<>11 cl;1ily. 
5. 1>e1·s011;1I cle;1nl111e~, of e,1cl1 e111plc>yee. 
fi. J>e1·ioclic c!re11cl1i11g <>I c11tti11gs, ;111<! li11e1·s ,,,itl1 i\·fo1·to11', 

Soil cl1·e11cl1 C to 1J1·eve11t c<>11t,1111i11;1tion. 
j\,fODEIZA·1·0R COGGESHALL: 

0111· 11ext s1Je,1ker ,,,ill be D1·. H,11 ol<l B. 1·11key, J1·., l)eJJ,11 t111ent 
t>f Flo1·ic11lt111·e ;111<1 01·11;1111e11t,1l Hortic11lt111·e, Cc,rnell Unive1·sity, ,vll<> 
,,,ill S]Je,tk t<> 11s <>11 the Leacl1i11g of N11t1·ie11t, lr·c,111 C11tti11gs ;111c! Its 
Effect <>11 S11l>,ec111e11t G1·c>,1•tl1. l)r. ·r11key! 

l)R. H1\IZOLI) 11. 1·UKEY, _JIZ.: 1·11a11k yo11, i\'11·. Cl1,1i1·111a11, 
j\,fe111lJe1·s <>I tl1e Society, ,111cl G11est,: Jt is ,t g·1·e,1t J)le,1s111·c to l>e ,vitl1 
y<>tl ,tt yo111· ,1nn11,1l 111eeti11g. 111 ,]Jite ol tl1e snow, let n1e tell y<>tt I 
,,,011lcl 1·,1tl1e1· be l1e1·e tl1,111 i11 the 11<>rtl1e1·11 ]),11·t of Ne,,, Yo1·k, ,o I 
tl1;1nk )'Oll 1,,1· tile exctt~C to C()l11C. 

LEACHING OF METABOLITES FROM ABOVE-GROUND PLANT PARTS, 
WITH SPECIAL REFERENCE TO CUTTINGS USED FOR PROPAGATION 

I-I. 11. TUKE\', _JR. 

/Jepl11·t111e11t (Jj J,fo1·1c11.!tu.1·e 1111d 0111r1111e11t11/ 

H(J1·t1(:t1.lt11.1·e, ('1J1·111;// U11i111;1·.1·ity. It/111(,11, Ne1v ) 1 r11I< 

1·11,1t le,1,•es ,111cl otl1c1· ,tl)ove-g1·c>1111cl ])la11t ]Ja1·ts, incl11t!ing 1·1·11its 
;incl ,te111s, 111ay ,tl)s01·b water ;incl 1111trit:11ts, is 110w ,,•ell estal>lisl1ecl. 
1·11e c11ticle laye1· of Joli,1ge, 011ce tl1011g·l1t to l)e contin110L1s ,tncl i111-
J)e1·111e,1ble L<> the J),tss,ige of n11trients, h,ts 11c>,v l)ee11 Jou11cl to ue clis
co11ti1111011s, \1•ith n11111ero11, cr,1cks ;incl JJrojection's which ;iJ]o1,1• the 
J),tssage of _1111t1·ie11ts i11 ,1411eo11s solL1tio11s. Th,tt tl1ese sa111e ])1,tnt ])arts 
111;1y ,1lso give ttJ) <)1· lose 111ateri,1ls i11to tl1eir cxtern,11 en,,iron111ent is 
less ,,,ell t111clerstoocl ;111cl a1>J)1·eci,1tecl. 1\11cl yet fo1· ,tt le:1,t 150 yea1·s 
tl1e1·e l1ave been 1·e1)01·ts ot tl1is })i1e110111e11011, i1iclic,1ti11g tl1,tt 111etabo
lites, IJoth c>rg,tnic ,tncl i11org·,1nic, cot1lcl IJe lc,1checl lro111 foli,1ge by 
,14L1eo11s sol11tions (2). DesJ)ite tl1e co11sicler,tble ex1)e1·i111e11t,1l eviclence 
;111cl SJ)ec11l;1tion whicl1 Jollo"'ed tl1ese e,11·ly 1·e1)orts, the -concept of 
le;1chi11g '\\',t, 11ot f11lly ,tJJJ)reci,ttecl. 1~1111 ,incl ;1clc:c1u,1te 1Jroof w,ts seen1-
i11gly ])t·o,•iclecl by tl1e 11se of 1·,1dioisotoJ)es ,vl1icl1 concl11sively cle111011-
st1·ate<l th,tt l,tbelecl 111,1teri,1l,, ,tl)s<>1·l)ecl IJy JJl,tnts, <:oulcl !)e le,1cl1ecl 
l)y ,v,1te1·, i11clt1ding 1·;1i11 ;incl 111ist ((i, I I). Tl1e 111ag·11it11cle ancf clive1·
;ity c>f tl1ese lo,ses 111ake tl1e111 im1)01·t,111t i11 111;111y a,1)ects of pl,tnt sci
ence, i11cl11cling 1Jl,111t J)1·01)ag,1tion. 

l'l1e te,·111 ''lc,1cl1ing·· is l1erei11 cleli11ecl ,1, tl1e re111oval oi matc:1·ials 
l1·t>n1 [Jl,tnt, by ;1c111eo11s sol11tions. No clisti11ctio11 i~ m,tcle bet,veen 
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l'l1e te,·111 ''lc,1cl1ing·· is l1erei11 cleli11ecl ,1, tl1e re111oval oi matc:1·ials 
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eitl1er tl1e sot11·ce a11cl fo1·111 of the 111,1te1·i,1ls 01· tl1e 111ecl1anis111 of 1·e-
111c>v,1l, only that tl1e 1nateri,1ls ,vere clerivecl fro111 tl1e plant. 

In 01·cle1· to bette1· u11cle1·st;111cl the IJl1e110111e11011 of leacl1i11g as it 
pertains to IJl,1nt J)1·01J,1g,1tio11, it is 11ecess;1ry to 1·eview the ex1Je1·ime11-
tal ,vork clone 011 the s11hject. This is 1),1rtic11larl)' trt1e, ,ts tl1e results 
of ou1· p1·eli111i11,11·y ex1Je1·i111e11ts 11,,,,e i11clic,1tecl tl1at tl1e 1·esults obtain
eel with t>tl1er c1·c)1)s ;1 re clirectl y ;1 IJIJl ic,t lJle t<) the 1Jrop,1g,1 tion methods 
ancl 111ate1·i,1ls ½'ith \\'l1ich ,,,e are fa1nili,1r. l11 0111· expe1·i1nents, yo11ng 
seeclling, ;111cl 1·01>tecl c11tti11gs of ,t nt1111IJer of IJla11t SJJecies we1·e g1·ow11 
in eithe1· ;1e1·;1tecl n11t1·ient sol11ticin c11ltt1res or in a sciil 111eclit1n1 to 
wl1icl1 in son1e c,1ses, 1·aclioi~otoJJt:s of se,•er,11 1111trie11ts \\'e1·e aclclc~cl ,incl 
,vere absc>rbecl lJy tl1e pl,111ts as tl1ey g1·ew. Tl1e pla11ts, botl1 raclio
;1ctive a11cl no111·,1dio,1ctive, ,,,e1·e le,1cl1ed by expos11re to ;111 ;1 to111ized 
111ist SJJray of clistillec! w,1te1· fci1· pei·iods <>f UIJ to 2'1 !1ot11·s. The 
le,1cl1,1tes ,ve1·e IJassecl thrrJt1gl1 i<>n-excl1,1nge resins ,,,hicl1 ,1lJsorlJecl tl1e 
ch,1 rg·ecl le,1checl n1et,1 bol i tes. 1·11e 1·esi11s ,ve1·e l,1te1· el11 tee! wi tf1 ;1 !)· 
pro1Jriate che111icals ;ind tl1e el11;1te, \\'ere ,tnalyzec! fcJr raclioactivity 
a11cl fcJ1· 11on1·;1clio,1ctive 11t1t1·ie11ts. 01·g·,1nic 111etabolites ,ve1·e ;1nalyzed 
q11alitatively lJy ch1·0111atogr,1JJl1ic tecl1niq11es. 

Usi11g these tecl1niq11es, the IJhenci111encin c>f leacl1i11g w,1s inves
tig·,1ted. The fi1·st ex1Jeri111e11ts i11,,estigatec! tl1e general occ11rrence of 
le,1cl1ing i11 n;1t11re, 11sing ,t n11n1!Jer of dive1·se JJl,1nt species. Fro1n 
these st11clies ;111cl otl1ers 1·e1)01·tecl in tl1e lite1·;1t111·e, leacl1ing is app,tr
cntly wicle s1)re,1cl i11 11att11·e, ,vitl1 !osse, no,v 1·e1Jortecl from o,•er 11.S 
s1Jecies. These IJlants incl11cle re1Jresent;1tives of clecid11011s £01·est ;incl 
sh,1cle trees, conife1·ot1s fo1·est t1·ees, clecicl11011s t1·ee frt1its, srn,111 f1·uits 
;incl g·ra1Jes, t1·opic,1l ;incl s11b-trOJJic,1! f1·11its, veget;1ble cro1Js, grains, 
g1·;1sses, ;111cl for;1ge c1·ops, ,vooc!y orna1nent,1ls, g·reenl1ot1se and her
b,1cot1s 01·n,11ne11tals, JJla11t,1tio11 cro1Js, ;111cl trOJJic,1ls ancl co11se1·,,atOr)' 
plan ts. Fro111 cacl1 ;111cl every JJlan t stucl iecl, 111eta bol i tes cot1ld be 
leacl1ed, ;incl in f,1ct, ,,,e kno,1• of 110 pl;111t yet stt1clietl ,vl1ich c,innot be 
le,1cl1ed ( I (l) . 

Now of co11rse tl1e1·e ,ire clif'J'e1·ences in the ease in clegree of leach
i11g of n1etabolites from ,,,i,·ious JJlants, as IJresentecl in Table I. This 

Table I. Loss of Inorganic Nutrients from Young Plants by Leaching With Dis• 
tilled Water for 24 Hours. 

Species 

A calyph iri will1ensiar1a 
C h1·ysan tl1em1trn m.01·1 f oli11·r11 
Cu.c-it1·bitr1 pepo 
E1·nnthe1n1tm ne1·vo,·11.r1i 
Kol1le1·in t1tbif lo1·n. 
Pepe1·01nir1 obt·usifol1r1 
Pl·1aseol1ts vulgc11·i,, 
Pi,·1t11i sativ111n 
R11el lia spJJ. 

Ca 

31 . I 
10.7 
I 0.7 
8.4 
5. () . 
2.5 

14. I 
2.,J 
7.9 

6-i 

Nutrient 
Mg p 
(percent leached) 

27. l 
S. l 

19.5 
7. l 
6.1 
5.0 

22.6 
11.0 
9.8 

20.0 
2.2 
2.5 
5.1 
6.0 
l .0 
4.3 
0.9 
8.8 

K 

I 2.7 
1.7 

16.5 
3.4 
3.4 
1.0 

IO. l 
0.4 
4.2 
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t,1ble co1111),11·es tl1e losses l)y lcachi11g o[ calciL1111, 1n,1gnesiun1. phos-
1)!1or11s, j)Ot,1ssi11m fro111 ;1 re1)resent,1tive s,11n1)li11g of pl;1nt Sj)ecies in
clt1tlir1g co1n111c1·cial floricL1ltL11·e cro11s, veget,1ble c1·ops, ,incl he1·b,1ceo 
Dm,1111ent;1ls. S0111e s1)ecies ,ire 11101·e s11sccptible to leacl1ing of these 
nL1t1·ie11ts tl1,1n ,ire otl1e1·s. Ft)1· exa1n11Ie, sqL1asl1, bean, ;incl Acc1[),pl1a 
are n1ore s11sce1;tilJle to tl1e le,1cl1i11g of these nutrient5 than a1·e Pepe1·0-
111,ic1 ;inti f)e,1. Tl1e othe1· species r;111kecl so111ewl1e1·e in between this 
r;1nge. 

Not 011ly ;ire tl1e1·e tliffe1·ences a111ong species l)ttt also there are 
clilfe1·ences i11 the le;1cl1;1l)ility of c11ltiv,11·s of tl1e s,1111e SJ)ecies, and 
eve11 le,1\1es of 1l1e sa111e !)l,1nt. Tl1ese tlii'ferences ;11·e ;1pj),11·ently re
l,1tecl to tl1e inte1·n,1! co11clitions c>f tl1e ))l,1nt a11d tl1e pl1ysic;1l p1·oper
ties of tl1e leai. Lea,,es ,11itl1 ;1 s111oc>tl1, ,11,1xy leaf s11rl,1ce, s11cl1 as pe,1 
,incl 1~eJ1e1·or11ir1, ,,·!1icl1 ,ire ,vettecl ,11 itl1 clillic11lty, ;ire less subject to 
tl1e le,1cl1i11g· acio11 ol ;1c111eo11s ~0!11i<>n,. H<Jvvever, tl1e le,tves of sq11,1sh 
;incl be,111 ,vl1icl1 ;ire rel,1tively l,1rge, flat-s11rJ·,1ced, pubesce11t, ancl wet
eel ,11itl1 e,1se ,ire n1ore e,1sil)1 le,1cl1ecl. Si1nil,1rly, leaves of 1n,1ny or
n,11nent,1l tropic,1ls ,ire e;1sily ,vettetl ;111cl e,1sily le,1cl1etl. 

Table I ,1lso sl10,vs clii'fe1·ences in the le,1cl1,1bility ol inclivid11al 
1net;1l)olites [1·01n tl1e sa1ne s1)ecies. Ft)l' exa1nple, losses of magnesi11m 
[1·01n 1)e,1 ,,,ere 11 igl1, ;1! tl1011g·l1 losses of tl1e otl1er 1111 trien ts fro111 this 
,pecies ,,,e1·e Jo,v i 11 co111 JJ,1 rison to tl1e otl1er species st11diecl. A g·reate1· 
;1n101111t of 11ot,1ssi11111 a11cl f)l1os1)!101·11s ,,,as le,1cl1etl fro1n Kol1.le1·ic1 than 
fro111 cl11·ysa11tl1e111111n, !)tit i11 tl1e c,1se t)I c;1Jci111n ancl 1n,1g·nesium, the 
si t11a tion ,v,1s reve1·secl. 

rrl111s, tl1e leacl1i11g pl1eno1nenon ,11)1)e,1rs specific fc>r each species 
,incl 1·01· certain 1n;1 teri,11s. Di fi.erences bet ,vee11 leacl1,1 bi! i ty of i nor
ga11ic n11trients ,11·e see111ingly relatecl to their f11nctions ,incl involve-
111ent i11 !)!ant 111et,1bolic 1)1·ocesses. For cx;11r1ple, 1Jl1ospho1·11s, is not 
easily Je,tched 1'1·0111 ,1ctively grov11ing J)l,1nts ,vhere it conceival1ly woulcl 
l)e 11tilizecl r,tj)itlly ancl convertecl into 1111le;1cl1able for,ns; whereas 
calci11111 ancl pot,1ssi11111 111,ty exist in tl1e so c,1llecl ''free space'' a1·eas of 
le,1ves, ,incl th11s 11101·e likely to 1Je le,1cl1ecl. 

1-Iowe,•er, rega1·clless of the ~pecificity c>f 1)l,1nts ;ind nutrients to 
leaching, e;1ch a11cl every 1)l,1nt sc> f,11· st11cliecl h,1s been (ouncl capable 
of n11t1·ient loss l)y leacl1ing to so111e cleg1·ee ,it least. Seve1·al species 
st11cliecl are trOj)ic,1! j)lants witl1 ,t tl1ick c11ticle ancl ,t s1nooth w,1xy 
le,1£ surf,1ce, cl1,1r,1cteristics wl1ich 111ig·l1t 111;1ke the111 less susceptible 
to leac11ing. Hc>weve1·, n11trients ;ire lcacl1ecl fro111 even tl1ese natur-
;1l!y f)rotectetl le,tves. · 

Since leaching is s11cl1 ,l ,vicle s1Jreacl n,1t11r;1I J)l1eno1nenon, it is 
of i11terest to cleter111ine the nat111·e or tl1e 111et,tbolites leached fro1n 
pl,1nts. In the c,tse of inorg·anic n11trients, ,111 tl1e 111ajor essential nu
trient ele1ne11ts ca11 be leacl1ecl, ,incl i11 aclclition those minor elernents 
wl1icl1 have been st11clied ca11 be le,1cl1ed. 

Typic,11 q11,1ntit,1tive losses £1·0111 yo11ng le,1ves ,ire presented in 
Table I. "I'he q11,1ntity of loss tle1)e11cls 111)on tl1e n11t1·ient and upon 
1n,1ny i11ter11al ,ind extern,tl v;11·i;1bles. H0,ve,1er, i11 gene1·,1!, pot:1ssiun1 
a11d socli11111 ,11·e le,1cl1ecl vvith relative e;1se. C,1lci111n, 111agnesiu1n, ancl 
s11lf11r ,ire leached witl1 n1ocle1·,1te e;1se, ;incl J)hOSJJl1or11s, cl1lorine, i1·on, 
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;t11cl zinc :t1·c le,tchccl V1'itl1 cliffict1ltv. Lo,se, \Jy le,1cl1ing \Jy 24 l1ou1·s 
111;1y be ,ts l1ig·I1 ,ts 80 to ~lOo/0 or tl1e J)Otassi11n1 content, .SO to 6(1% or 
the calci11111 co11te11t ol 111,1t11re Je;1ves \\'l1icl1 ,t1·c 111c>re s11,ceJJti!Jle l<> 
le;1cl1ing. 1h,111 ,ire yo1111ge1· le;1ves. Los,c, of irc>n, pl1ospl1ort1s, ,incl zinc 
r1·0111 yc>u11g le,1ves i11 24 l1<>t1rs 1n,1y IJe less th:1n I <;10 of the 1111trient co11-
tent of tl1e t'oli;1ge. It l1:1s IJec·n c;tlc.Ltl;ttccl th,tt fro111 ;111 ,1cre ol c1·01J 
J>l,tnts clu1·ing 18 tc> 2,1 l1011rs <Jf 1·,1i11l;1ll, 62 JJOt1ncls of ash constit11ents, 
:l9 po11ncls <>f pl1os1>l101·ic ;1cicl ec111iv,1le11t, ;1n<l 5 J>Ot1ncls of C,10 ,11·e 
Je;1checl (See 11). J);1IIJ1·c1 (3), 11,1s 1·e1Jo1·tecl l<J,ses t1·0111 ,LJJJ)lc foli,1ge 
<>f 25 to 3() JJOttncls ol JJ<>t,1,si11111, l(l½ JJC>t111cls <>f' c;1lci11n1 ,111cl 9 pc>uncls 
<>f socli11111 JJe1· ,1c1·e in 011e yea1·. 1~1111s, l:1rge 911;111tities of esse11ti,1! ntt
t.ricnts c,111 IJe le,1cl1ecl, cve11 11·0111 vot1ng :1ctively g·1·owi11g plants. 

JJ;11·ge ,11n<>t111ts ol 1111t1·ie11ts ,11·c ;1lso le,1checl 1·1·0111 cuttings 11ncle1· 
111ist. Sl1,11·1J (8) ;incl l1is c:o-wc)1·kers i11 Floricl,1, 11sing JJeach, g·1·;1pe, 
:incl IJl11elJe1·1·y c11ttings, rcJJ<>1·tccl ;1 I (j JJe1·ce11t clec·re,1se in the nit1·oge11 
c·o11te11t, ,1 2:l JJe1-cent cle<.1·e;1sc of JJl1<>SJJl1ort1s, ,incl ;1 ,13 JJerce11t clc
c1·c;1sc cil tl1e JJ<Jt,1ssi11111 co11te11t cit tl1e c11tti11gs ;1J1c:1· :l(l cl,tys <>1 co11,t;111t 
111ist. l"l1e)' also sl10V1·ecl tl1,1t tl1e mi11cr,1l co11tcnt of JJe;1cl1 loli;tgc w,1s 
clec1-e;1secl t<) ,1 g·1·e;1te1· cleg·1·ec IJy cc111sta11t th;111 IJy i11ter111i1tent 111ist. 

111 ;1clclition t<J i1101·g,111ic 111;1tc1·i,1ls, J;11·gc ,1111011nts of 01·g:111ic 111;1-
te1·ials, JJrinciJJ,111)' c;1rbohycl1·;1tes c,1n !Je le,1cl1ecl 1·ro111 leaves. Dalbr<> 
(3) re1)c>rtccl lc>sses of 8()() IJOLtncls ol c,11·bol1y<lr;1tes [Jer acre fro1n ,IJJJJlc 
loli,1g·e JJe1· ye;11·. F1·<)111 yo1111g IJe,111 !c,1ves 6 JJercent ol the tl1·)' ,,,eigl1t 

Table 2. Metabolites Leached. F1·om Plai1t Foliage 

calci LI 1n 
cl1lc>1-inc 
• 

11·on 
• 111;1g11es111111 

111,111ga11esc 
• 111trogen 

J)h<1s JJl101·11s 
J)Ot,1ssi11111 
silica 

co111po1111cls 
sodium 
s tron ti llnl 
sulfur 

• 
zinc 

C,1rboh,.·Jrateb 

J 1·11ctose 
g,1l,1ct,111s 
gl 11cose 
'· 
J;1ctc>se 

• 

lJCClIC 
S Ll l)S t,I 11 ces 

1·;Lff i nose 
SllCl'OSC 

~ 11g·,11· 
,1Icol1ols 
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• • 

,IS J),I r,1g·111 C 
;1sp,11·tic ,1citl 
IJ-al;111i11e 

• 

cyste1ne 
g-,111\ j no !)LI t y1·i C 

gluta111ic ,1cicl 
gl11tan1ine 
glyci11e 
!1ist.icline 
l1ycl1·ox J)1·0 Ii 11e 
isoleucine 
le11cine 
lysine 
111etl1i 011 i11e 
JJhenylala11 i11c 
JJ1·0I ine 

• 
ser111e 
tl1reo11i11e 
tryptophan 

• 
tyrosine 
,,,,Jine 

Org,l111c Acids 

• • ;1con1 tic 
:1cli JJic 
asco1·bic 

• • c1tr1c 
f U·Jll,I ri C 

glutaric 
glycolic 
lactic 
1naleic 
111alic 
111alonic 

• 

J)Yl'UVIC 
• • 

SUCClnlC 

tartaric 
acidic 

glycosicles 



,vas le,1cl1c(! 2'~ l1<)t11·s i11 tl1e fo1·111 o( s11g·;11·s (11). Tl1e carl)ohydratcs 
ille11tificcl i11 tl1e lc,tc!1,ttcs 11·0111 lc,tves i11cl11cle f1·ee s11ga1·s, Jlolysac
cl1,t1·idc,, ,tnc! s11g,t1· ;1lc<)hol,. l11 ;1c!clition, l;1rg·c 11t1111be1·s of c,senti,11 
;1111ino ;1cicls ,11·e le,1cl1c(! 11·0111 f<>li,1ge. ln l,1ct, of tl1e sol11,blc a111i110 
,tcicls i11 j)l,111t f<)li,1ge, ,,,e ]1;1ve l<11111cl 21 in tl1c le,1cl1;1tcs f1·0111 leaves 
(l(l). 

Tl1e1·c ;11·c ;1ls<) l,1rge c111;1ntitic, <>f org·,111ic ,1cic!s JJrescnt in the 
lc;1cl1,1tes l1·<i111 lc;1vc,, <)rg:111ic ;1(·icls ,,,J1icl1 IJlay ;111 i1111Jort,111t lla1·t in 
t!1c g1·0,,,tl1 IJrocesses ol 11J;111ts. 

Tl1c 111et;1l)<>lites !c;1cl1ec! f1·<i111 tl1c loli,1g·c c,f J)l,111ts ;11·c s11111111,11·
i1.ccl i11 T,1!Jlc 2. 1."he Ios,es of a cli,,crsitv of s11ch 111ct,1lJo!ic,1lly in1-, . 
J)<i1·t;1nt i11,1te1·ials ,is i11org;1nic n11trie11ts, c,11·\)ohyclratcs, ;1111ino acids, 
;111cl <)1·g·,111ic ;1ci(!s g1·e;1t!y i11cry;1ses tl1e sig11ifica11ce ,incl i111po1·tance 
of tl1e le;1cl1i11g JJl1e110111e11<>n. Le,1cl1i11g· ;1lfects tl1c g11ality, yielcl, ancl 
1111t1·itio11al ,,,1l11e of co111111e1·ci;1] fo<>cl c1·<>J)S. 1."his is partic11l,11·ly well 
ill11st1·,1tccl i11 t1·01)ic;1! 1·cgici11s ,,,J1e1·c c1·<)]JS cl111·i11g ;1 1·ai11y season may 
!Jc i11fe1·io1· t<> tl1cise cl11ring tl1e cl1·y se,1son, cl11e in p,1rt to leaching ol 
111ct;1l1olitcs by 1·,1i11. l11 ,1llllitio11, cl111·i11g tl1c 11roccss of JJl,1nt growtl1 
;111cl c!evel<>p111e11L, !ci,s ol ;111y of these i1111)ort,1nt 111etabolic m,1te1·ials, 
11;1rtic11l,11·ly ;1t ;1 c1·itic,1I ti111e ,,,ii! g1·e;1tly i11fl11e11ce tl1e subsequent 
IJel1;1vic)1· of tl1e J)i,111t. 

Jt sl1<J11lcl be 1·e-e1111)!1;1sizec! tl1,1L tl1c restt!Ls <>IJtainccl with i11tact 
IJl,111Ls ;11·e llircctl)' ,tJ)]Jlic;1lJlc Lo c11Lti11gs c1f J)!;111ts JJrOJJ,1gated beneath 
111ist, bl>tl1 q11,1ntit,1tivel)' ;111cl q11alit,1tively. 

Tl1e v;11·i,1tio11s i11 ]e;1cl1,1bi!it}' ,,,J1icl1 ·exi~L bet,veen plants a11cl 
c,·e11 betwee11 t,,,o i11c!ivicl11,1l le:1ves ol tl1e sa111e Jll,1nt inc!ic,tte that 
tl1erc arc 111;111y l,1ct(>rs i11v<)l,,ed ,111cl \\·l1icl1 i11(!11ence tl1e process. A list 
<)f f,1ct<)1·s wl1icl1 h,1,1c l)ecn in,,e,tig·ated is J)t·csentecl in T,1l1le 3. A 
g·1·e,1tc1· ,111101111t ()f 1111t1·ie11t loss occ111·s (1·0111 olcle1· leaves than £1·0111 
yo11nge1· le,1,,e,. Yo11ng le,1ves, ,1ltho11gl1 tl1e~' ,tj)pear clclic,1te ancl 
frag·ile ;11·c less s11sceptiblc to Jc;1cl1i11g tl1a11 a1·c 11101·e 111ature leaves, 
,vhich 111ay lose ;1 111,1jo1·ity C)I tl1e 1111t1·ient co11te11t i11 24 !1ot1rs of Jeacl1-
ing. Losses ,11·e inll11encecl IJ)'' tl1e ty1Je :tnll 11;1t111·e of the plant, the 

Table 3. Factors Affecting the Leachability of Metabolites 

lnte1·nal 

Type a11cl N ,1tu1·e of Plant 
J\·I et,, bc>I i te Being Leacl1ed 

Leaf Cl1:11·acte1·is tics 
a) . ,vettability 
I)) . ,vaxi11ess 
c) . ct1ticle 
cl) . JJ11bescence 
e) . hydathocles 

• 

Pl1ysiolog·ical Age of I~eaf 
Pl,111t Nutrient Stattis 
Pll}'Siological Disorclers 

• 

67 

External 

Le,1cl1i11g· solution 
L ig·l1t-D,11·kness 
Te1npe1·atures 
l)i1r,1tion of Le;1ching Perilicl 
lntensitv ;incl Amo11nt o( Rain 

' 
l11j111·y (clisease, insect, 

111echa11 ical, climatic, 
1111 t1·i tional) 

l)ew 

N 11 t1·i tio11 in Root :'viedi 11m 



metabolite le;1cl1ecl, ,tnLI le,1I cl1;11·,1cte1·istics as 111entio11ecl earlie1· i11 
tl1 is JJaper. 

Losse~ ;ire ;1lso inc1·e;1secl wl1e11 tl1ere is ,111 ;1clec1t1;1te SU)Jply ol 
n11tricnts tc> tl1e leaf ,111c! ,,vitl1i11 the pl,1r1t th,1n \1·l1e11 the· plant is 11t1-
t1·itio11,1lly cleficient. Fo1· ex,11111Jle, losses of nt1trie11ts ove1· a seve1·,1l 
cl,1y leacl1i11g JJe1·iocl 111;1)' tc>t,1! 3 to 8 ti111es tl1e ;1111ot111t o[ tl1e nt1trient 
initi,tlly in tl1e JJlant, i11clic;1ting ;1 very effective re1)lenisl1ment 1nc
cl1,1nis1n i11 pl,1nts, by whicl1 le;1chccl 1111t1·ic11ts ,ire re1Jlacccl by nut1·i
e11ts 1·1·0111 otl1cr IJ;11·t; ol tl1e tJl,111t. This is ,veil illt1st1·,1tecl i11 ;11tt()-
1·;1diogr,1111s rcs11lting· lro111 tl1e tIJ)take ,tntl clist1·ib11tion in sever,11 
plants ol 1·,1clio;1ctive 111,1teri,1ls wl1ich we1-c le,1cl1etl fron1 c11c111nbe1· 
Ie,1ves. Tl1is illt1st1·,1tes tl1e 1·ecycli11g JJrinciJJle (>f n11t1·ients i11 11;1tu1·e 
in ,,, 11 i cl1 1111 t1·i e11 ts ;11·e abso1·!Jecl b)· tl1e 1·oots, ;11·e tr,1nsl oc,1 tee! in tl1e 
sten1s to tl1e Je;1ves ,incl a1·e leac.l1ecl to tl1e soil be11e,1tl1 by r,1in ;1ncl 
clew, a11tl there ;11·e 1·e;1bs<>rl)•ed !))' roots of the s,1me or ;1 tlillere11t 
IJl,1nt. Tl1i5 is ,tJJIJ,11·e11tly ;1n i11IJJort,1nt p1·ocess in n,1tu1·e a11cl ce1·
t,1in IJl,tnts receive ,t co11sicle1·;1ble 1)rOJJ01·tic>11 of thei1· n11tritio11 
tl1rot1gl1 tl1i5 111e,111s. 1'his 1)1·ocess ;1lsc> occ11rs to a lesser cleg·ree to 
1111trients ;111cl pl,1nts i11 ;1 111ist J)rC>J),1g·;1tion bench. 

Losses of 111eta!Jolites ;ire incre,1secl ,vl1en tl1e 1)!,1nt is in ju red, ;1s 
by tlise,1se, i11sect ,tttack, J)hysiologic,11 cliso1·de1·s, 1necl1,1nical 111eans, 
cl1e1nic;1ls, ;1clverse te1TIJ)e1·;1t111·es, a11cl 11t1trition,1l ,incl moistt11·e defici
encies. lt sl1ot1lcl be pc>intecl ot1t tl1;1t so111e hortict1!tt1r,1I pr,tctices in
j11re pl,1nts i11tentio11ally, st1cl1 ,ts J)rt111i11g, so1nc; JJrop,tgation J)roce
d111·es, ,incl ,tpJ)lic,1tio11s of l1e1·bicicles. 

Ligl1t l1,1s little inflt1ence ttJ)011 tl1e le,1cl1ing l>f 111ost n1ine1·al nu
t1·ients, bt1t losses of c,1rl)ol1yclr,1tes, pl1os1Jl1orus, and sulfur are g·re,1t
e1· in tl1e lig·ht th,111 in tl1e clark. An increase ir1 te1111Jerature increases 
tl1e losses c>f c;1lcit1111, pot,1ssiu111, ,incl 111ag11esiun1, b11t tl1e effect of ten1-
peratu1·e is 111i11i111izecl in tl1e case of ca1·bol1yclr,1tes, phosphort1s, and 
sulf11r. 

Of SJ)eci,11 inte1·est in 1·eg·,1rcl~ to 111is1 prop,1g·ation js the fact that 
a lig·l1t 111ist f,1lling over ;1 long periocl t)f tin1e is 111ore effective in 
le,1cl1ing 11t1trients tl1an is ,t b1·ief bt1t heavy rain sl10,ve1·. vVetting ancl 
re-wetti11g tl1e foliag·e ol pl,tnts 111akes the111 11101·e s11sceptible to leach
ing th,111 v-•011lcl the sa111e a111011nt oi w,1ter appliecl as a contint1ous 
clrench. 111 ,1clclition, s,1lLs i11 Ll1e le;1cl1i11g solution s11ch as sodiu111 
ancl pot,1ssi11111 i11c1·ease tl1e 1111t1·ie11t loss by leaching, bt1t calciun1 
seems to inl1il)it leacl1i11g. 

J>Jant JJro1),tg,1tors utilizi11g 111ist J)rOJ)ag,ttion tecliniques h:1ve all 
1·ecog·nized tl1,1t nut1·ients can be leacl1ed fro1n cuttings by the n1ist. 
Evans (4) rCJ)Orted losses of 11t1Lrients £1·0111 Cctcao propagated 11nder 
111ist. S,veet ;111cl C,11·lson (9) notetl the ,tj}J1e,11·ance of cleficiency 
sympto111s in le,tfy ct1ttings rootetl t1ncler 1r1ist. Late1·, Long et lll (6) 
using raclioisotoJ)es, ,vere ,tble to effectively de111onstr,1te that nutrients 
could be leacl1ecl f1·0111 Ctt ttings. Losses ()f J)hOSJJhorus fro111 cuttings 
of s,,veet potato, be;111, ,tncl poinsettia v,1riecl fron1 2 to 12½':'"t of the 
n11trient in tl1e le,tf llt1ring t,,vo 4-11ot1r le;1cl1ing periocls. This was i11 
co1nrJa1·i,011 t<) only t1·,1ce l<>sse~ f1·0111 i11t,1ct JJl,tnts. I,:1ng·l1ans (5) ancl 
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Ang (I) 11,tve also sl1owecl loss of J)ll(JSJ)l1or11s f1·on1 her!Jaceo11s cro1Js 
l111cler mist. 

It is clifficult to ,tssess cli1·ectly the effect of le,1cl1ing LI]Jon tl1e s11b
scq11ent IJehavio1· of c11tti11gs ,is it is ,1l1nc,st i111possilJle to receive the 
benefici,1! effect of n1ist ,incl J)1·eve11t le,1cl1ing ,tt the s,1111e ti111e. One 
inclirect 111ethocl of ,tssessing the effects (Jf le,1cl1i11g is to ,1tte111pt to re
pl,tce the leached 1net,1l)olites liy ,t]Jplic,1tion <)f n11trients th1·011gh tl1e 
111ist syste111. 1\·fo1·ton (7) 11,ts ·IJeen ,v(>rking on this JJrol)le11i 11sing 
cl1rysantl1e11111111 a11cl JJ(Ji11sctti,1 c11tti11gs. Initially, c11ttings of cl11·ys
a11tl1e11111111s cc>11tain 5 pe1·cent nit1·og·e11, 5 ]Je1·ce11t ]JC>t,1ssi11111 ,111cl 0.5 
JJe1·ce11t J)l10s1)!101·11s. 1\fte1· IJeing· exJJOsed to i11te1·111ittent 111ist fo1· 
28 clays, cont1·ol J)la11ts showecl ;1 C<J11sic!e1·alJle cle1Jletio11 <)[ all tl1ree 
n11t1·ic11ts. AJJJJ!ic,1tio11s of 111·e,1 tl11·ougl1 tl1e 111ist syste111 111;1i11t,1ined 
tl1e nitroge11 co11te11t of tl1e foli,1g·e IJ11t. of C(>t11·se, tl1e JJl10s1Jl101·11s and 
pot,1ssi11111 conte11t we1·e still lo,,·. vVl1e11 ;1 co11111lete, ,1ll-sol11IJ!e fe1·
tilize1· n1;1teri,1l ½',ts ,t]J])liecl tl11·011gl1 tl1e 111ist, levels of 11it1·()gen a11cl 
J)l1osJJl1or11s ,ve1·e 111,1int,1i11ecl, 1Jttt f)Ot,1ssit1111 ,vl1icl1 is tl1c 111ost 1·e;1clil)' 
leach,1ble 1111t1·ie11t of· ,111y, ,,,;1s still ,1t ,1 C()11sicle1·,1bly lo,ve1· conce11t1·a
tion tl1a11 th;1t 1J1·ese11t i11iti,1lly i11 tl1e c11ttings. Ve1·y si111il;11· 1·es11lts 
½'e1·e c,btainecl ,,,itl1 JJOi11set ti,1. ,,,11e1·c it ,,,as sl10,,,,1 tl1,1t ,11JJJlicatio11s 

, of ;1 co111plete n11t1·ient sol11tio11 s11cl1 as Half-l-Io:1g·lanc! sol11tio11 ,incl a 
co1111)letc fertilize,· tl11·ougl1 tl1e 111ist see111ecl to co11nte1·,1ct tl1e loss o( 
nit1·og·en ;111cl 1Jl1ospl101·11s, l111t _clicl nc>t co1111te1·act the losses of 11ot,1s-

• 
~llllTI. 

The i11fl11ence of s11ch ,1p1Jlic,1tio11s of n11trients tl1ro11gl1 tl1e mist 
½'as a1JprecialJle 111Jo11 tl1e s11l1seq11ent l1el1;1vio1· of tl1e c11tt ings. C11ttings 
,,,J1ich receivecl a co111JJ!ete fertililer ,1p11lie(l thro11gh the mist as com
pared to control plants ,\·ere 30 JJercent taller !1acl a greater clry weig-ht, 
,1 more !11x111·iant root c!e,,eloJ)n1ent, a11cl ;1 g·1·eener color at tl1e end of •-
the mist perio<l. There ,,,,1s no effect 11pon time of ,·ooting. C11ttings 
,vhich 1·eceivecl n11t1·ients throt1(\h the 1nist e,,ent11,1lly p1·oclt1cecl 1nore 
g·ro,vtl1, blosso1necl ea1·lier and ,\,ere of consicleralJly gre,tter vitality 
than control pl,tnts ,,,J1ich ,\,ere le;1cl1ecl of n11trients cl11ring the propa
g,1 tion periocl. 

These resi1lts s112;gest tl1,1t ;1pplic,1tio11s of n11trients throt1gh the 
111ist s11ccessft1lly 1·e1Jle11isl1ecl the 111,1terial.~ leachecl fron1 the c11tt ings, 
except in tl1e c,ise of tl1e re;1clily-leac:halJ]e potassi11111. Howeve1·, these 
,ire prelin1in,1ry res11lts a11cl are not prese11tecl ,ts reco1n111end,1tions. As 
pointecl 011t earlier, plants ;ire ver)' specific in reg;1rds to the leaching 
IJl1eno1nenon anci reco1n111encl;1tio11, 111ust lJe wo1·kecl 011t for each plant 
,incl e;1cl1 n11trient. Of cot11·se, in 111,111y J)rOJJagation establisl11nents 
ancl witl1 ]Jarticular c1·ops it is al1·eaclv a co1n111011 J)1·,1ctice to add nu
trients thro11gh the 1nist lines in a11 effo1·t to replace leached n11t1·ients. 

Nutrient loss may not alw,1ys be har1nt·u1 to plants. Experimen
t:tlly, plants g-ro,vn in n11t1·ie11t sol11tions 111ay acc1111111late toxic con
centrations of salts, l1t1t su1·vive if svringecl claily. In tl1is sense leach
ing beco1nes i111port,1nt as ;111 ecolog·ical facto1· in J)!ant ,td,tJ)tation and 
clistrilJution. The ef'fect of r,tinfall a11cl 111ist on pla11t clist1·il)11tion ancl 
clevelo1)1nent has ,11,vays IJeen tl1011gl1t c>f in te1·1ns of 1noistu1·e reqt1ire
ments ancl tole1·ances. Perh,tps rainf,tll and 1nist 111ay play an eq11ally 
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i1111>c>1·t,111t 1·ole i11 cc>11cli1i<>11i11g 
tl1rot1g·h le;1cl1i11g (I 0). 

tl1e its 
• c11 v11·on111en t 

Tl1is 111ay ;1lso l)e tl1e c,1se in so11ie <)l the 1·es1)011ses in ter111s ol 
J'<)oting th,1t 011e ol).5e1·ves 11,i11g 111ist J)l.<>]>,1g,1tic111 tech11ic111es. An 
an,1logy 111ig·l1t l)e 111,1cle i11 tl1e <:01111>:11·iso11 <>I ,, J;1rge 111,111 ,111cl ;1 sm;1ll 
111,111. Tl1e ];1rge 111,111 111,,,, l)e ,1ble t<l <lo c:e1·t,1i11 1l1ings l)ette1·, s11cl1 
,1s pl,1yi11g f<J<Jtl)all ,111cl lifting l1e,1vy ]c)acls. On tl1e otl1c1· hancl, tl1e 
s111;1I! 111;111 111;1y IJe ,tl)le t<1 1·11n f;1,tc·r ;1ncl j111111J l1igl1e1·. A11cl yet, l)otl1 
111e11 111a)' IJe a!Jlc t<) clo so111c tl1i11gs eq11allv 1vell, st1c·l1 ;1s tl1ir1king, 
Sj)C,1ki11g a11cl w1·iting. Si111il,11·!y. ,vitl1 ce1·tai11 ]Jl,1nts, los, cif ;1 pa1·tict1-
l,11· n11t1·ie11t 111,1y IJe /1,11·111fr1/ \\'l1e11 ,r plant is ;11. a critic;1l ti111e 01· cle
velo1J111e11t strcl1 a, l<Jss c>f JJl1os1Jl1ort1s J)t·icir to rc)otine; or fr11it set. 011 
tl1e citl1e1· l1a11cl, lciss of 11t1t1·ie11ts ;1t ;-1notl1c1· st,1ge of tl1e JJl,1nt cle,,elop-
111e11t 111,1v l1;1ve 110 !1,11·111/·11! el·fec·ts a11cl 111;1y even lie l1e11efici;1l. 

Tl1e lc,1cl1i11g ]>l1c11c>111c11011 is ;1 1·el,1tively c>ld l)ttt JJc101·ly t111cler
stocicl co11cc1Jt. i11 J)l,111t JJ1·ocl11ction ,vl1icl1 l1as l1cc11 s,1<lly 11eg·lectecl. Re
,e,11·cl1 }1;1s sho,,,,1 ,vl1at ,111 i1111101·ta11t 1·ole it 111;iy pl;1y i11 tl1e !Jc:l1avio1 
of JJl,111 ts. The le,1[ 11<J,v ,1ss11111es ,111 eve11 !)1·0,1dc1· rcJle l)cyonc! the 
cl,1ssic,1l co11c·epts ol t1·;111s1Jir,1tio11 a11cl 11l1t1to,vntl1c5is - ,1 clyn,11nic 
role of ttJJt,1ke ,1n<I loss of '\',1tc1· ;ci11cl 111et;1lJolitcs f1·0111 JJl,1nts, l1elJJin.~ 
to ,1cljt1st a JJ!a11t to its e11,,i1·c>n111e11t a11cl i11[!11en<:i11g it, g1·0,vtl1 anc! 
cl e,,clo1Jn1en t. 
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i\•IODEl{1\TOJ{ COGGESH1\LL: 1\t this ti111e ,v<)tilcl tl1e fou1· 
j)t·eviot1s Sj)C,1kc1·s 011 tl1is 11101·11i11g j)l.<>gra111 j)le,1sc co111c ttJ) 011 the 
st,1ge? 

J11st 011e \Vorel !)elore ,,,e ask tl1ese gentle111e11 a qt1estio11 or se1·ies 
<>f c111estio11s. v\'l1e11 y<)tt st,111cl, j)le,1se g·ive yo111· 11,1111e lc>11cl c11011g·l1 S<> 
it c:111 l)e l1ea1·cl clo,,,11 f1·011t, ~f> the 911estio11 c:111 l)e ,1tt:1cl1eLl to ~0111e
l)<)t!,, sl1,1ll 1 s,,,,. 1\t tl1is ti111e ,,,e ,viii ente1·t,1i11 q11estions. 

I , I 

i\'I R. ]\,[ 1\ RT J N VAN I-I OF: I ,,,011lcl I ikc to sta 1·t off "¼'it !1 .J i111 
\•\1ells. He tole! tis ,,,01111cli11g ,,,;1s ;1]111ost essential. \ 1\leJI, T ,1!111ost 
;1g·1·ee ,vitl1 l1i111, !)ttt ,,,itl1 the co111111011 ,11·IJ01·,,jtae l1e s,1icl l1e !1acl !)ette1· 
1·cs11lts .l)y ,,,01111cli11g tl1a11 11ot ,,,01111cli11g. \,\Titl1 111e, it is _i11st tl1e op-

• j)OS1te \l',ty. 
\•Vl1e11 ,,,e t,tke j)y1·;1111icl,1lis ct1tti11gs, tl1e ct1tti11gs f1·0111 tl1e \)ot

to111 l)1·,111cl1es ,,,ill 1·oot 11101·e 1·eaclily tl1,111 tiJ) 01· le,1cle1· c11tti11gs. We 
11·e,1t i)<>tl1 ,,,itl1 Nr>. :{ H<)1·111olli11 j)011·cle1·. 111 cl11e ti111e, ,,,itl1 clilfic11l
ty, tl1C)' ,,,ill 1·c)ol ,111cl ,,,ill l1e j11st ;1, l1e,,,,y ,,, tl1e otl1e1·s. \•Ve s111·el)' 
clo g·et tl1c111 ~)() J)e1· ce11t. 

v\Tc>1111cli11g <)f 1·!1oclocle11cl1·0n-,1'l1e11 ,ve c;1111e <)vc1· yestc1·cl,1y we 
,,,e1·e t,1lki11g ,vitl1 011e anotl1e1· ,1!)011t 1·hocl<1cle11cl1·011. Tl1e1·e ,11·c J)eo
J)le ,vii<) j115t c11t tl1e 011ter l1;11·k eitl1er ,vitl1 a sh:11·1) knit·e 01· ,vith ,1 
gl,1ss c11ttc1· ,111cl get l)etter res11lts th,111 ,,,itl1 l1e,1v)' ,V<)t1ncling. 

Now I w,tnt t<1 ,1sk l)r. T11key ;1l)ot1t lc;1cl1ing 11ncle1· 111ist p1·opag,1-
tio11. l)oes tl1e s;1111e tl1i11g !1olcl tr11e ,,,ith e,,e1·g1·eens? 

l)R. TUKEY: \Vl1at ,vas tl1e q11estion? 
J\,fJ{. \' AN HOF· I 111e,1n tl1e teecling ,vitl1 t1re;1 01· sc1111ething. 
I)l{. TUKEY: T c,1n tell yot1 !Jetter ,tl)ot1t le,tching l1·on1 ever-

g·1·ce11s tl1,111 I c,111 ,1llc>11t leecli11g· 111·e,1, apJJlyi11g tl1is 11t1tric11t tl1ro11gl1 
1l1e 111i~t, l)ec,1t1se \\'e h,1ven't clone this yet. Tr1x11s ;incl jt1ni1)e1· :11·e 
110\\T !)ei11g 1·11n. vVe can r)erl1aJ)S let yo11 k110,v ,It ,I J,1t-e1· ti1ne. Ce1·
t,1i11ly, le,1cl1ing clc>cs occ111· f1·0111 eve1·g·reen c11tti11gs. St1r1)1·isingJ,,, it 
c,111 f>cc111· i 11 gre,1 te1· ,1111011n ts tha11 f1·0111 so111e ot the he1·l)aceo11s 
J)l,1nts. As ,1 ge11e1·:1l 1·11le, tl1e losses f1·0111 tl1e he1·!):1ceot1s pla11ts s11cl1 
:1s cl11·)'Sa11tl1e11111111 ,incl JJOiosettia ,11·e gre,1ter tl1,1n tl1ey :ire fro111 tl1e 
,,,oocly f)l,111ts. The t:1x11s see111s to IJe less s11sceptible to leaching 
1l1,1n jt1nipe1·. Jt1niJ)e1· le:1cl1es t,,,o to tl11·ee ti111cs as 11111cl1 ,1s taxtts in 
<>111· ex 1)e1·ie11ce. vVJ1;1 t 1·esJJOnse this !1as 01· ,,, 11:1 t effect th is l1,1s 011 
s11l)sc411e11t g·1·0\vtl1, I clo11't k110,1'. Ce1·t,1i11ly, ,,ot1 c:1n get nice clefici
c111. ct1tti11gs ,111cl !1:1ve J)001· colo1· 1111cle1· ce1·tai11 ronclitio11s: 

!)]{. KENNETH REISCH: 111 1·elatio11 to tl1e ,vot1ncling of I/ex. 
Ji111, we 1·e1Jo1·ted at last yea1·'s 111eeting that ,vot1ncling did not give 
as goocl rest1lts ,is c11ttings t1·eatecl ,vith gro,vth stibstance 01· ,vith no 
tre,1t1ne11t. Tl1is ,,,,1s one 11nder mist. ,,,he1·eas the otl1ers ,vere not . 

• 

\,\Tc clicl 11ot get ,t l1eneficial effect f1·0111 ,,,ot111cling· !lex opr1cr1. 
J\,IODERA1'0R COGGESI-I;\Lla: i\notl1er 911estion? 
i\'IR. C:ASE HOOGENDOORN: J l1ave ;1 c1t1estion !1ere fo1· Dr. 

\,\T,1x111,111 c>t· 1)1·. S11ycle1·. vVe we1·e t1·ying to 1·r>ot .Jt111i1)e1· San Jose, 
,,,J1icl1 see111s t<J l1e 1·;1tl1c1 cliffic11lt. \•\Te clicln't !1avc any !tick in the 

• 

s,1ncl, so ,,,e t1·iecl it i11 sa11d ancl JJerlite ,incl tl1ey rootecl ve1·y ,veil. Tl1c 
011ly tl1ing, ;1fte1· tl1ey st,1rted to 1·oot s0111e of then1 sta1·tecl to tt11·11 
ycllo,1' ,111cl tl1e11 tile)' cliccl. ,v11at 11,tJ)j)ent·cl tl1en? l ,va11t to tell yo11 
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one 11101·e tl1i11g - it 1,v;1s 111)l IJec;111.,e Ll1e 111eclit1n1 ,v:is too v1ret. 
don' L l1a ,,e to tel I 111e tl1 ;1 t. 

DR. W1\Xi\rf1\N: ]\rf,tyl)e it \\',IS too clry. 

Yott 

i\'[R. HOOGEND001:ZN: Tl1e 011ly tl1i11g I c:1n tell you, ,vhen 
tl1ey finally 1·ootec! tl1e1·e ,,,:,s :1L [e;1st 15 1Je1· ce11L. Tl1e11 we pickecl 
tl1e1n tlJJ a11cl JJl,111tecl tl1e111. 1\fte1· tl1;1t ,ve clicl11't l1ave any 1nore loss
es. ,r\1,1s it tl1,1t JJe,,t tl1:1t 111ig·l1t 11,1,,e l1:1cl ,111 effect on tl1e 1·ooti11g? 

DR. \•\1;\Xi\r[;\N: \•\1,,s it s,111cl ,111cl JJct·lite ,,,J1e11 you gc>t the 
yellow? 

i\rfR. HOOGEN1)001:ZN: No, J)e,1t ,111cl pe1·lite. 
DR. ,,vAX1\rfAN: l k110,v Cha1·lie 011cc 111e11tionecl al)Ollt inju1·ies 

in connection ,vitl1 tl1e JJc1·liLc. Is tl1,1t ,1 JJOssibility? 
DR. CI-IARLES HESS: f JJickc:cl tl1is tip f1·on1 Ohio. 

think tl1ose i11 jt1ries ,,,e1·e [1·0111 tl1e st1·,1 ig·l1t pe1·lite. 
l\1fODER1\TOR COGGESH1\LL: A11v other co1n111ent? , 

I tlon't 

J\1fR .. JACK HILi~: I 11,1,,e 011e i·c)t· D,-. T11key. ,viii ,,ou clescribe 
the 1necl1anics of tl1e systc111 ,vl1icl1 yc>11 l1,1ve fo1111cl most effective in 
getting th is fer ti I izc1· Ol' tl1esc v,11·ic>11s n ti trien t sol 11 tions in t<_1 you1· 
mist syste1n, 1·ecognizi11g tl1c l1ig·l1ly c<11·1·osive effect of most of the 
nitrogen fertilize1·s. 

DR. TUKEY: J>erh,1ps ,,,e l1,1ve11't -been in tl1is IJ11siness long 
eno11gh to 1·11n i11to corrosio11 JJ1·0IJle111s, IJ11t ;1s yet ,ve haven't hacl the1n. 
I expect ,ve will. vVc l1;1vc clone tl1is 011 ;1n experi111ental basis, just 
two 01· tl1rce IJcncl1e~ ;11·c ,11! th;1t ,ve c,111 11se. ,ve use all S<Jluble 111a
te:ial, s11cl1 ,1s tl1ose tl1;1t ,ire JJ!c~11tif11l on tl1e m,trket ,incl inject them 
w1tl1 an orclin,1ry p111111J syste111 into the lines, r,1ther tl1an 11si11g the 
proportion,1! injecti<Jn syste1n yott !incl fo1· ,111t<J1natic;1lly w,1tering. 
As ,t rt1le tl1ese pttt on toe> 11111cl1 111:1tc1·i,1l ,ind yot1 get injt1ry to the 
foli,1ge. So ,ve h:1ve to ct1t tl1is clo,vn !Jy g,1t1ging and 11se of solenoid 
to ct1t in tl1e JJt11111J so tl1e 1111t1·icnts sol11tio11 is injectecl into the lines 
rather than tl1e ,v,1ter S<)lt1tion. 

It goes on ,ts ,t r11Ie tl11·ee ti111cs ,t clay, tl1is 11t1trient mist, £01· abot1t 
one 01· two-!10111· )Je1·iocls. At otl1cr ti111es ,ve l1ave used a nt1trient mist 
cltiring· tl1e enti1·e 111isting )Je1·iotl ;111cl tl1e 1·est1lts ha,,e been no cliffe1·
ent, so ,,,e l1,1ve cttt clo,v11 on tl1e ;1111011nt of 11t1t1·ition. 

• 
It. 

As yet. we h,,ven't l1:1cl tl1e J)1·o!Jlen1 of co1·rosion so I c,tn't answe1· 
Certainly it v1'ot1lcl lJe ,1 )J1·olJle111 to the co111n1e1-ci,1l nt1rsery . 
J\,JR. HJLL: .T Ltst to 111;1ke st11·e, I 11ncle1·st,1ncl yot1 are applying 

a dilt1tecl fe1·tilize1· fo1· ,1 2-~ l1ot11· pe1·iocl. 
DR. TUKEY: ,ve ,11·e ,tJJJJlyi11g it ;1s ,tn inte1·111ittent 111i,t of ten 

seconds e,,e1·y t,,,o ancl ,t l1,1lf 01· tl1rec 111in11tes fo1· three or fot11 hour 
pe1·iods. 

l\·fR. JOHN J\rfA1-lLSTEl)E: A c1t1estion i·o1· the Califo1·ni:1 clele
g·,1te. Yott 111entionecl tl1,1t yo11 keep t1·,1ck of tl1e nt1111ber of ,tittings 
yo111· gi1·ls 111,tke. 1 ,1111 ,,,011cle1·i11g v1rl1,1t 1·,111ges in nt11nbe1·s antl the 
respecti,,e w,1ges JJ,ticl for ;1 11t1111IJer of c11tti11gs pe1· hot1r as JJiece ,vork. 

l\1R. KUBO: S11,111 I tell tl1e111, Geo1·g·e? ,vell, yo11 JJttt 111e on 
the spot, .f ol1n. As I J1;1ve .,,1icl, tl1e 1·e,1so11 for the use of tl1e boxes 
v11as to keeJ) cot111t of 0111· ct1tti11g girls. Tl1e JJt11·1Jose fo1· it is not to in
c1·e,1se tl1e SJ)eecl of tl1e f,1ste1· ones lJ11t I<> inc1·e,1se the ones that are 
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slo,1,. Tl1<1t is tl1e f)t11·1)()Se, a11ci as fa1· as tile a111ot1nt of ct1ttings we 
111;1ke ;1 cl,1y, of cot11·se, cle1Jencls on tl1e va1·iety. 1 t ,,aries (1·0111 2,000 
to 6,()0l) cle1Jencli11g 011 tl1e ite111. Like any of tl1e j11nipers ,1,e ct1t ap
JJ1·oxi111,1tely !),000 in ,t cl,1y's ti111e. As far ;1s the ,,,;1ges we pay, I think 
I ,viii skiJJ tl1,1t. . 

i\1IOI)Ell1\TOR COGGESHALL: A11otl1e1· qttestion? 
i\1IR. VINCENT B1\ILEY: I !1a,1e ;1notl1e1· q11estic)11 on econo111-

ics. So111elJocly 111entio11ecl tl1e Iigl1t-,1ctiv,1tecl 111ist s,vitcl1. C,1n ,1ny-
011e tell 111e a1)JJroxi1natel)' ,vhat this s,1,itch costs? Tl1at sort of aJ)J1e,1l
ecl to 111e. I ]1,1,1e never t1sed 011e. 

l)R. \•\TAXl\1fAN: \•\The11 ,,,e fi1·st J)t1blisl1ecl tl1is clescriJJtion f1·0111 
Co1111ectic11t, ,ve st,1tecl tl1at for the si11gle bencl1 01· single li11e syste1n it 
,vottlcl cost ,tlJottt $60 it )'Otl J)Llt it together yo11rself. The1·e is ,t co111-
1),1ny tl1,1t JJ1·oclt1ces tl1ese 110,v, ancl I thi11k tl1ey sell fo1- abot1t $120. 

i\•IODEllATOR COGGESHALL: Anothe1· que5tion? 
i\1IR. _Jll\1f \-\TELLS: I ,1,ant to ask for s01ne mo1·e cl;1t;1 ,>11 tl1is 

l\101·ton Soil D1·encl1 C. l\11·. Kt1IJ0 111e11tionecl tl1at he 11secl it a n111n
lJe1· of ti111es. First of all, you cla1TIJJ yo11r ct1ttings clown or wasl·1 tl1e1n 
,vith 01·clinary w,1ter. 

l\1fR. KUBO: Yes. 
l\1fll. WELLS: The11 yo11 dip the1n in l\1orton Soil Dre11ch C. 

;incl s11IJ111e1·ge tl1e111 for te11 1n1111tes. T11E')' ;ire 11ncle1· co1111Jlete cove1·. 
l\•fR. KUBO: Rig·ht. 
l\1fR. '\!\TELLS: Thev co111e 011t ancl ;ire r111 tl1e ,vi1·e r,tcks v1rl1erc 

I 

tl1ey cl1·;1in, to !)e 1nacle intc> c11ttings. When they ,ire 1nacle, tl1ey :ire 
clrenchecl ,tgain. 

i\11l. KUI~O: I think yo11 got a little confusecl there. We first 
w,1s11 the ct1ttings ,vith orclin,try water. tl1en ;1 contin11011s 111i~t is ap
JJ!iecl t1ntil tl1e c11tting operation. The women take the c11tting wood, 
sit at tl1e c11tting IJench ancl 1nake tl1cir cuttings ,111cl they lJ11nclle tl1e111 
for ease i11 ]1;1nclling i11 ,tfJplying !1orn1011es. v\1hen tl1e basket ci1· tl1e 
,vi1·e lJotto1n IJox is fillecl, then tl1ey ,lJJply tl1e l\1forto11 Soil Drench. 
1\fter tl1e o.1tti11gs ,11·e taken ot1t c>I tl1e (!itJ, tl1en they :11·c clr;1i11etl ,incl 
tl1e sticking OJJer,1tion takes JJlace. 

l\1fll. \ 1VELLS: Tl1ey ,11·e t1·e,1tecl ,1,itl1 !101·111011es? 
i\•fR. KUBO: 1\fte1· tl1ey a1·e clrainecl. 
i\1fll. ,,YELLS: They a1·e still 111oist 01· ,,,ill tl1ey l1,1ve cl1·iecl? 
i\1fR. KUBO: Tl1ey ;11·e still 1noist. 

• 

i\1fll. \,YELLS: The11 yo11 stick the111 ,incl the11 ,1pJ)iy J\101·ton's 
Soil Drencl1? 

i\'fll. KUBO: Yes. I !1ave been ,tsked ,v hy ,11e 11se l\1f 01·ton's 
Soil D1·e11cl1 so 111,1ny ti111es. ;\s I !1ave 1nentione(!, ot1r prog1·,1m is 
l),1secl on J)1·e,,e11tio11 111ore th,111 cont1·ol. Tl1erefo1·e, ,1'.heneve1· tl1ere is 
:1 l111111;1n ele111en t invoJ ,,ecl ,1,e go al1ead and a pp! y i\1f 01·ton Soil D1·ench 
jt1st to i11st11·e 110 co11t:1111ir1ation. It is jt1st 11secl a~ i11s111·ance. Once we 
fi11cl co11ta111i11;1tio11 takes pl;1ce, 1·;1ther th,tn t1-ying to t1·eat it, we cl111n1J 
tl1e wl1ole /)!anting. 

l\1fR. HJJ_,L: ,,\T]1y clo11't- vo11 clip the workers? 
l\1fR. vVELLS: Tl1e Sl1ell 111ate1·ial v1,J1icl1 yo11 are 110,v t1si11g is 
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j\,fR. KUI~O: It is k11(>\v11 ,1, SD :) 015. 1 l1,1ve t,1lkecl to 011e of the 
Shell 1·e1J1·ese11t;1ti,,es ,111(! l1e s,ti(l i11 tl1e 11e,11· lL1tt1re it ,viii IJe ot1t fo1· 
s,Lle ;incl it \\rill IJc L111cle1· tl1c 11,1111e c>f Sl1ell ;{ 115. It is still in the expe1·
i111e11t,1I stage ,111cl is still 11ot fo1· s:1lc. 

· j\,[QI)ERATOIZ COGGESl-lAI~L: ,-\ c1t1estio11 1·ig·ht l1e1·e. 
j\,JR. IZ;\Ll)H SI-IUGEl{T: \,\111ile y11L1 ,11·e Ll!J, ,,,ot1lcl vot1 expl,1i11 

IJ 1·i e 1 1 )' yo Lt 1· g1·ce 11 !1 c> tt ,c , te 1· i I i z,1 ti <)11 lJ ,-, >cecl 111·e? 
j\,fR. KU BO: "J'l1c co1)1Jc1· 11;1 JJ!1 tl1e11,1 te ,,,e 111e11 tio11ed is 8 JJe1· 

ce11t ,incl is (!il11te(l 011e to lr)111·. Tl1c 1111111IJe1· <>f ti111es ,ve ap1Jly co1J-
1Je1· 11a1Jl1tl1e11,1te is ;1fter c,1c.l1 c1·01J. l11 tl1e li11i11g l1011ses, if the line1· 
takes t11•0 111011tl1s to 1Jro(l11c.e, ;1~ it co111es 011t \\'e cOJJIJe1· naJJhtl1e11ate. 
Tl1e 1·eco111111e11cl;1tio11 is <>11ce eve1·v ~ix 111011tl1s, IJttt \\'e £incl 1·athe1· , 
tl1a11 tt·)' to keeJJ ti111e, it ,,,ill IJe :1 lc>t c:1sie1· to go in ,111cl aJJply it ,1fte1· 
e,1cl1 c1·01J. 

j\,[J{ . .i\1fERTON (~ONGI)ON: l\'11·. K11IJ0, I ,,,as q11ite ,1111,1zecl 
at tl1e ;11110L111t of l I cc ,1·:1tc:1· :111cl clre11cl1 yo11 11se 011 tl1cse c11tti11gs. 
S0111e ye,11·s ,,go i11 tl1c e,11·ly cl,t)'S of tl1e Society he1·e, \\'e h,1cl some 
le11.~tl1y clisc11ssici11s 1J11 tl1e eflect rJf f1·ee \\',1te1· ,,,J1e11 yo11 take the cut 
ti11gs ,111cl tl1e effect 011 tl1c 1·c>oti11g. \•Ve l1,1,•e fo1111cl, at least in 0111· 
n111·se1·y , tl1e1·e is ,1 clcl·i 11 i tc cf' ect 011 tl1c 1·c>c>ti11g c,t 1J,1ci ty of tl1e cutting 
IJy tl1e 11se of tcici 11111cl1 f1·cc ,v:1tc1·. I)o yciLt not fi11cl ,1ny 1naterial that 
is aifectecl ,o f,11· as tl1e 1·0,Jti11g? , 

.i\1fR. KUI~O: Tl1e crJ11ife1s :11·c :,lfectecl. \.Ve kee1J a\\•ay f1·0111 
c.on ti 11 L1011s 111 isti 11g. 011e tl1 i11g to crJ11sicle1· is tl1e ,11·e,1 ,ve are loca tee! 
in. In Sac1·,1111e11ti> tl1c 1·cl,1ti,,c l1L1111iclity gcies clc>w11 :1s far as ten pet· 
ce11t, so it i, necc,,,11·v t<J kce1J y<>t11· c.11tti11g ,,,oc>cl as 111oist as p(issible 
to 1Jreve11t clc,sic,1tic>11. I tl1i11k ll'C l1:1,•e 111ci1·e l1c,1t d,1111,1ge than over-
• • • • 
I r1·1g,1 tl()ll 01· ()\'Cl--\1',l tc1·111g . 

.i\'f0l)El{;\"J'OlZ C~OC~GESI-I;\LL: ,0\11,itl1e1· c111estio11? 
J\,[J{. ;\L11El{l' L0\-\1ENFELS: \Vitl1 1·csJJCCt t<> ,lJJIJlying fertili

,e1· th1·0L1g·l1 ,, 111i.~t systc111, 111,111y of 11s 11se city 1\0,1te1·. \"1011lcl yot1 
1·cco1n111e11cl, tl1e1·cfo1·c, tl1,1t 1ve t11r11 oft 011r mist :111cl give the1n a little 
close of s0111e fc1·tilizc1· ri1· 11ot? lJsc tl1:1t in 1Jl:1ce of 111isting· fo1· a pe1·
iocl? 

.i\1R. TUKEY: Tl1erc ;ire ,1,•;1il,1ble cc>111111e1·ci;1II:• cert,1in injec
tio11 S)'Ste111s ,,,J1icl1 c;111 i11ject cli1·ectl)' i11t(> ;1 ,1°ate1· line. The onl)' 
1J1·ol)le111 ,,,itl1 tl1is, ;1~ I 111e11tic>11ecl IJefo1·e, is tl1,1t :'C>t1 (Jt1t on too 111an)' 
11L1t1·ie11ts. Tl1is is 111ostly clcsig·11ecl to go 011 1·oot syste111s. If you inject 
,vitl1 co111111e1·cial i11 jectic111 syste111s, ,vl1icl1 ;11·e no,v ;1vailable. the nt1-
t1·ient acc11111t1l;1tion 011 tl1e ,1°l1olc is too g1·eat. So clefinitely, yo11 have 
to go to s0111e 111oclif'ic,1tio11 of this, ,vhethe1· it is injecting at only ce1·
tai11 ti1nes ,,t i11l1·ec1L1e11t i11te1·vals ci1· ,1 se1Ja1·,1te svste111 altogethe1· 
,,,J1icl1 co111es i11 ;111to111,1tic,1ll:• ;111cl st1bstitL1tes. We co11lcln't inject di-
1·ectJ,, i11to tl1e ,,,;1te1· S)'Stc111 ,ve l1;1ve. Tl1,1t is ,vhy ,,,e Lise a separate 
S)'Ste111. It cleli11itcl)' is ,, tccl111olog·ic,1I jJ1·ol)le111. , 

i,JR. I,0\•\1ENFELS: \"1011lcl11't it lJe ;1 g·t)oc! iclea to take ,1 
s1J1·inkli11g c,111 ;111cl go o,,c1· y<JL11· c·L1tti11g IJecl? 

DR. TUKEY: \'()ti ,1l,v,1ys tl1i11k to,1r;11·cl tl1e ,vay tl1ings ,vc1·e be
fo1·e the 111ist IJl-<)J),1g;1tici11, ;111cl of C(Jt11·se, goocl p1·01J,1gato1·s t1·y to use 
tl1c'. 111ist jJrOJ}ag,1tio11. I cl<i11't k11ci,v 11·!1y it cot1lcl11't !Je clone. This is 
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;1 l,tl>ot· j)l.<>IJle111, <>f c:ot11·~e. iv[()~t ot 11s <lo11·t like to <lo it. ,vc ,vot1l<l 
1·,1the1· <I<) it ,1t1to111;1tic,1lly ;111cl l1o<Jk it LIJJ ,111tc>111atically. 

i\,[R. l{JCI-I,1\Rl) _JAYNES: I ,vottl<l like to ,1sk 1)1·. Tttkey · 1 
,vonclcr J)a1·tic11la1·ly t111cle1· co11<litio11s <>f tl1c i11te1·111ittc11t 111ist ,\•here 
y<>tt 11,1,•e l1ig·l1 e,•,1JJ<>r,1tion ,,,J1etl1er thei·e ,11·e ti111es ,,,J1en yot1 get ;111 
,1cct1111ul,1tio11, J),11·tic11!;11·ly <>f s<>111e ol tl1e s,1lts tl1,1t (>Cct11· i11 city ,vate1·. 
1·,1tl1e1· tl1a11 ;1ct11al l(>S~. 

• 

l)R. '1"UKEY: Tl1i~ v<>11 c,111 see i11 tl1e lite1·,1t111·e. of co111·se. i11 • • 

tl1e c,tse of c,1lci11111. Yo11 c,111 get ,111 acc1111111l,1tion of c:;1lcit1111. In 
sci111e ,v,1te1· syste111s tl1e1·e is et1(>t1gl1 c:1lcit1111 to 1·e1)l,1ce tl1:1t ,vl1i<:l1 i\ 
lost. Ce1·t,1i11/y, ii' yo11 c11t clci,v11 <>11 the ;111101111t ol ,11,1ter yo11 can g·et 
,in ,1cct1111t1latio11 of tl1ese s,1lts <>11 tl1c loli,tge, even so 111t1ch tl1ey will 
IJt11·11 ve1·y eleli11itel)'· Tl1i~ is 1·;1tl1e1· e,1sily t:1ke11 care or l)y a little 
;1clclitici11,1l 1v,1te1·, ,ts ;1 1·11le. Sci l1e1·e y<i11 !1,1ve to j11dge. Yo11 can't 
!1,1ve yo111· c;1ke ,111cl e,1l it, too. Yo11 l1ave le,1cl1i11g going 011 with 111ore 
,v,1tc1· ,111el y<)U ,1lso !1,1ve IJencliri,tl effects. Yo11 c,1n't JJt·event le,1ch
i11g a11cl l1,1ve tl1c 111ist. Tl1c s,1111c 1vitl1 tl1e ;1cc1111111latio11 of 111;1teri;1ls, 
l>11t aclditio11,1I ,v,1te1· ,vii! t,1kc it off. 

i\,fJ{. J1\CK HILl,: I l1,1ve ,1 <111estio11 fcir Eel Kt1IJ0. Eel, h:1ve yo11 
eve1· l>ee11 ;1ble to clcte1·111i11e ;111y 1·oc)ti11g i11hil)itio11 of VOLi!' Cllttings 
that is traceel t(> tl1e ,iJ)plic;1tion of ();1nogen? 1 1·,1ise this question IJe
c,1t1se ,ve see111 to l1a,1c hee11 alJlc t<> cle,1rlv ,1SS()("i;1te 1·elt1ct,1nre to root 

• 
,vitl1 tl1e t1se of· P,111()gen. Tl1e1·eto1·e, ,ve !1,1ve r!isco11tint1er! it 011 p,11·-
tic11!a1· v,11·ieties. \,Ve ,ve1·e !1e1·etcilcire 11si11g it 11111cl1 ,is yo11 clo. 

i\,[R. KUl-~O: J,1ck, 011 tl1,1t q11stio11 ,,,e l1,1ve fo11nrl S()111e el;1111age, 
not el,1111,1ge !)tit ,t little st1111ting of tl1e 1)l,111ts if ,,,e 11se tc)o 111t1cl1 of tl1e 
P,1noge11 01· the i\'l(>t·ton .Sr,il Dre11cl1 C. Ho1,1eve1·, ,,,e h;1ve fou11cl tl1,1t 
tl1e setb,1ck is nc>t g·1·e,1t e11011g·l1 to g·i,•e 11JJ tl1e P,111oge11. .t\s fa1· ;1, tl1e 
1·oot i11i11ry, ,,,e l1,1ve fot111r! none ,,,J1at~oeve1·. 

i\rIR. HILL: v\1,ts tl1is -~t11nting effecti,1e ,IS ;1 1·c,11lt of )'Olli' aJ)f)li
r,1tio11 e1f P,111oge11 to tl1e 11111·()<>tcc! c11tti11g·s <)1· 1·;1tl1e1· to tlie clrencl1i11g 
c>f li11ers? 

i\'IR. KUBO: 1101!1, l)ec,1t1se last ye:11· r f<)1111cl ci11t ,,,he11 one of 
tl1e Shell ex1Je1·i111e11tal 111e11 c,1111e ri,•e1· ;incl ,,,e ,,,e1·e testi11g tl1e l\'fr,1·to11 
Soil Drencl1, 011e ,vit/1 t111t1·e,1tecl concliticins a11cl one by using tl1e SI) 
:\45. ,i\Tc have f()t111cl IJotl1 tl1e SI) :\45 ;111cl tl1c (>;111oge11 ci1· ]\rfort(Jll Soil 
J)1·e11cl1 C l1ave sc>111e effect. l'l1e higl1e1· tl1e e!os,tge the 11101·e tl1c st11nt-
• 111g. 

i\rfR. PETE!{ VEJ{i\,fEULEN: i\fr. Kttl)o, ir1 yc>t11· g1·ecnl1011se stcr
iliz,1tic>n, is COfJfJe1· naphtl1e11;1te tl1e c,nly sterilize1· yott t1se? 

i\,(R. KUBO: As fat· as for 1·oc1t expost11·c, th,tt is ,1!!. As far· ,1s the 
,v,1sl1i11g of tl1e be11ches ,111cl of· 011r tools, we t1se Cl1olorox, ;incl loi 
ste1·ilizatio11 f)l. soil we 11se stea111 ;1nel, of co111·se 1·01· yr)111· lJt1lk sc,il in 
tl1c cci11t,1i11e1· ,ve 11st· 111etl1yl l)r<)111icle ,111el jt1st stock JJiling·. 

i\'IR. VEl{i\,[ElJLEN: Tl1e copJ)e1· n,tJ)l1tl1e11;1te is ,tp()liecl to tl1c 
s111·1·,1ces c,1· tl1e g1·ee11h<>11.~e? Wl1:1t is v<>111· c:1r1·ie1·? Yott 1ncntio11eel cli
l11ti11g I to ,J. ls tl1;1t 1·igl1t? 

i\1IR. KUBO: Eigl1t J)et· ce11t, 011 ,vitl1 tl1i1111~1-. 
i\,fR. ''ERi\,fEULl~N: Ho,v clo )'<>11 ,tpply it? 
i\,fR. KUBO: .'\s ,t SJJr·ay. vVe JJtlt tl1e S()!t1tic)n i11 1!1c: Ht1clscin 
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tank ancl s1J1·;1v it 011. 
paint it with a br11sl1. 

,,ve fi11d it j11st as effective ,ls i l vo11 ,vere to 
• 

?1,fR. GEOllGE f-IOYSIC: Ha,,e yo11 L1sctl ;111ytl1i11g like plastic 
s1Jr,1y to 1J1·eve11t ;iny le,tching <>f tl1e 1n,1teri,1I on )'OL1r 1Jl,1nts. I-las 
leacl1ing l1,1cl ,1nytl1ing to clo \\'itl1 ch;1ng·i11g the l1arcli11ess of plants? 

DR. TUKEY: Let 1·11e ;111s,ve1· the first question ,tbout prevent
i11g le,1cl1i11g. vVe l1ave 11ot clo11e it, !)lit it J1,1s bee11 brol1gl1t to Oltr 
attentio11. One of tl1e r11!Jbe1· C<)111JJ,111ies in tl1e s011tl1east ,trea w,ts in
te1·estecl i11 IJ1·ing·i11g· i11 1Jla11ts i11to JJ1·ocl11ctio11 e,11·lie1·. He1·e they 
wo11lcl h,1ve ;1 jJroble1n; si11ce carlJoll)'clr,1tes, st1g,11·s, ,ire i1111Jo1·ta11t, thC)' 
are inte1·estecl in 1J1·e,,cnting tl1e loss of tl1ese. 1:'hey triecl preventi11g 
tl1e loss by a JJl,tstic co,1ti11g ,tncl they ,,,er·e ;il)le to l)ri11g the jJl,1nt into 
IJ1·ocll1ction of l,ttcx t,,,o <>r three year, e,11·Jic1·. l-Iere is ;1n extren1e ex
;11n1Jle of where it works. \,Vl1cther it wci11lcl be effective in 011r ow11 
systems I co11ld11't s,1y. \!\'c h,ive no eviclcnce t!i1·ectly on leaching and 
its effect 011 !1a1·cli11ess. Howe,,c1·, there i~ sonic eviclencc that ,tpplica
tion or 11sc of t"oli,1r s1Jrays befr.irc the clor111,1nt se,1son will i11c1·ease 
h,1rcliness, partic11la1·ly some of tl1e nit1·c>gen co1111Jo1111cls. vVhethe1· 
tl1is has any ei'fect <>n i11crcasi11g l1;1rcli11ess as tl1ey are take11 011t of 
tl1e n1ist propag·ation !Jencl1 is 011ly tl1eorctical. We l1ave no eviclence. 
I think thco1·ectically it ,vol1lcl. This is not g·oc)t! eno11gl1; yo11 have 
to h,1ve eviclence. 

ivfR. llOBERT De \l\'ILl)I~: Tl1is 11101·ning I gatherecl !1·0111 Dr. 
S11yde1·'s t,111, ,inc! fro111 Nf1·. Wells th,1t 1Jl,1nts whicl1 \VOltlcl benefit 
fro1n wouncling a1·e tl1osc IJlants ,vitl1 wl1ich you ,vo11lcl re1nove a bar-
1·ie1· !Jetv1'een tl1e in11e1· co1·tcx wl1ere the root JJ1·imo1·cli11n1 is initiatecl 
;incl tl1e e1Jicle1·1nis. I g·,1tl1e1·ecl also tl1e1·e ,v,ts 111c11tio11 <>f ,t ,11ol1ncl
i11g ho1·111<J11e ,,,l1icl1 is p1·ocl11cecl a11cl I s1Joke IJriefl)' to 1)1·. Hess cll11·
ing· 0111- IJ1·eak. He 111entioned tl1erc is ,t rooting l101·111011e ,,,J1icl1 J1;1s 
l)een isol,1tecl. I ,11011lcl like to l,110,v ,t little bit 11101·e ,1lJci11t tl1is 
,vo11ncli11g· l101·111011c. H;1s it IJee11 s~,11tl1esizecl? Has it IJecn 11sed as 
;1 r·oot JJ1·01ncJting· 5t1bst,111ce i11 itself? 

PRESIDENT SYNDER: T ,vo11lcl like to speak ,1e1·y IJriefl)' ;1hout 
the first st,1tement )'Oll 111,tcle, Bob. If there is ,111y 1necl1anical b;1rrier 
i11 the ste111, tl1c11 cert,1inly tl1e re1no,,;1J of that by \VOltnc!ing sho11lcl 
enchance tl1e rooting, b11t ,ve c!o get IJe11efits £1·0111 wo1111ding ,vhe11 we 
clo not 11,1,·e tl1e 111echanic;1] barrier tl1ere. If we have it, it shol1lcl 
l1e!JJ IJ11t ,ve get l1elfJ when we clon't h;1ve the 111ecl1a11ical barrier. 

I ,viii let Cl1,1rlie t,tke tl1e ,vou11cling. ' 
l)R. CHAllLES HESS: Tl1e v1,011ncl h<)r111one is c,1lled tr,111n1atic 

,tci<l ,incl it is con1mercially ;1vailable from cl1emical sttp]Jly ho11ses. We 
l1ave triecl it 011 tl1e n1ung be,1n rooting· test, ,1ncl it is effective,. 

One thi11g ,ve ,~,011lcl I ikc to try and ,ve have 11ever had a chance 
to clo it yet, is to see if the aJJplicatio11 of t1·al1matic acid wol1ld have 
,tny benefici,11 effect on g·ral't 11nion for111ation. H,1s ;1nyo11e given tl1is 
a try? 

• 

QUESTION: Wl1,tt co11cent1·ation? 
I)R. HESS: It wo11lt! be t,1i1·ly clil11te, arouncl l(l JJ.p.111. 
lvfR. De\l\TILDE: Th,1t is wl1;1t I hacl in 111i11cl, in g·1·afting, if this 

Sll !Jst;1nce col1lcl be 11secl. 
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DR. HESS: So l,1r 1l1e ,tJ)!Jlic,1tion of ,111xins tt) tl1e graft t111io11 
l1as not g·i,1e11 goocl res11lts, bt1t this 111ig·l1t l)e ;1nothe1· possibility. 

J\,IR. BENJAJ\,fJN: In tl1e t11i1·c\ st,1ge yo11 mentioned ,1t1xins ancl 
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c)( tl1ese inhi.lJito1·s \\'itl1 1 oc>ting ,it all? 

DR. vV1\Xl\,f1\N: Tl1,1t is a ,,ery goocl c1uestion. Tl1,1t is wl1y 
J tcJlcl yo11 in the IJegin11i11g I ,,,,1s sticking 111y 11eck 011t. Inl1i\Jito1·s ,ire 
;1ss<>ci;itecI i11ith in/1ibiting g·1·c>1vth <>l' ct·/1.,, l)tlt 1ve J1,1,1en't tiecl thi., tip 
toe) clelinitely. Tl1e work Ch,1rlie h;1s l)ee11 t!oing witl1 n1u11g bean 
sl10,,,s 1mrtio11s of these inhibitors have clecre,1secl tl1e 1·ooting of the 
111t1ng l)e,111. ls th,1t right? 

Dlz. HESS: Yes. 

Dll. W1\XJ\,f1\N: vVhethcr these inhibitors a1·e the same ones 
Ch,1rlie is using, anc\ if they incrc,1se ,it that ti1ne of the year, is still 
11 n,1ns,verecl. 

J\,f ll .. IO HN J\,( .0\HLSTEDl~: ;\t ,1 confere11ce !,1st sp1·ing in 
1-Iershey, there were ,t lot ol st,1tes looking with fe,tr ;it the v,1rious 
injection systen1s tl1,tt ,tre l)eing connectecl to tl1e ,v,tter line. They a1·e 
,vo1·1·iecl al)ot1t tl1e w,1ter c\roJ) ;incl poor cl1eck v,1lves 1·es11\ting i11 nt1-
trie11ts siJJl1011i11g IJ,1ck i11to the 111ain w,1te1· sttJ)ply line a11cl cat1si11g 
s0111e cont,1111i11,1tic>11. l think ;1 lot of grc>wers th,tt are tising tl1ese 
syste111s 111igl1t l)e looking i11to tl1e references c>n it, !Jec,1use I think it 
1nigl1t IJe ;1 JJ1·ol)le111 in tl1e 111011tl1s ,1!1e,1cl. 

l\·IODEll1\1'01l COGGESHAI"L: .1-\t this ti1ne I ,voulcl like to 
thank-tl1e J)a11el for st,1rti11g the progr,1111 ot·r tl1is 111orning with a very, 
very gciocl clisct1ssio11. Tl1,1nk yciu very n111cl1. 

PIZESIDENT SNYDER: \•Ve will res111ne in thi~ 1·00111 ,tt 1:30. 
' 

(Tl1e session 1·ecessecl ,tt 12: '.{() o'clock.) 
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THURSDAY AFTERNOON SESSION 

December 6, 1962 

'l'hc sccc>11cl ,e,sic>11 cc>11vc11e<I ;1t I :'15 c>'clc>ck, J>1·esicle11t S11yde1· 
})lesi<li11g. 

J>RESJl)EN'l' SN\'l)Ell: ·r11i, ,1ltc1·11oon's ,essic>11 is ,1 J>;111el 
Disc11s,icJ11 c>11 C11lt111·al .t\sJJects c>f J>],111t P1·op,1g·,1tio11. 'l'l1e 111ocler,1-
tor is F1·e<I (~. G,tlle, l<l,t C,1sr>11 G;1llc>,1•,1y G,11·cle11s. J>i11e J\'Io1111tain, 
Geo1·gi,1. 

J\'IODERf\TOll GAl,LE: \•\'c ,11·e ,1 little IJit bel1i11<l, sc) c>111· 
li1·st ]J,1nelist ,,,ill t,tlk <)11 Cl1e111ic;1ls ;incl Soil f\111e11cl111e11ts - D1· . . J. 
11. G,11·t11e1·, ])eJJ,11·1111e11t c>l Hc>1·tic11lt111·e, U11i,,e1·sity or Illinc>is, U1·
IJ,111,1, Illi11c>is. 

• 

CHEMICALS AND SOIL AMENDMENTS 
.J. B. G,\R'l'NI,J{ 

/)1:/J111 /1111:11~ ,of Ho1 tir11/t111·e 
U1111J1:1·.1il\' cJf J/li1111i.1· 

• 

• 

• 

Fi1·st c>r ,111, ,,,I1c11 Jol111 J\'l,1l1lsteclc ;1skecl 111c tc> ,t]>j>e,11·, I tc>ld l1i111 
I ,,,oulcl be ]1,t])]J)' t<>. I tl1<>11gl1t I 11•011lcl l1,11•e ,1 111ess,1ge I co11lcl 
JJt·esent, IJ11t tl1c 111<>1·e I tl1i11k ,tlJ<>t1t it the 11101·e I ,1•<>ncle1· wl1y I a111 
ltJJ !1ere. There ,11·e 1)1·c>IJ,tbly t,,,o gc>ocl 1·e,1sc>11s ,vl1y I ;1cce1Jtecl. One 
,v,ts tl1e fact tl1:-1t ,tt LJ11i,,e1·sities ,,•e clcJ11't get tl1c O}JJJ<>1·t1111it)' to t1·;11•el 
;1t ,,,ill, ;incl it g,11•e 111e tl1c 01JJJC>1·t1111iL)' of ;1tte11cling· tl1e Society J\•feet
i11g·, ,,,hich I ;1111 h,t]>]JY tci clcl. A11c)tl1e1· 1·c,1,c>11 is tl1,1t ,ve ,vc1·e co11-
d11ci11g son1e ex1>c1·i111ents 11e1·t.ai11ing to <·he111ic;1ls ,111tl soil ;1111encl-
111e11ts. I ,,,ill clisc11ss tl1ese l,1te1. 

Fi1·:;t c>f ,111. I 11•011lcl like t<> g<> IJ,tck ;111<1 1·evie1v st>111c or tl1e cJlde1· 
111;1te1·i,1l, tl1;1t l1;11•e IJee11 11secl ;1s ,titls i11 t1·;111splanting. 

T,llr1x l~11111.l.,io11.1· 

In 1937, 1)1·. i\Iille1· or J\•licl1ig,111 St,1te U11ive1·sit)' tlevelc>1Jetl a ,,,,,x 
c11111lsio11 tl1at p1·ovccl s11cce,sf11l in 1·ecl11cing t1·,111spi1·atio11 wl1en a1J
]Jliecl to n111·se1·y stoc:k. Tl1i, 111,1te1·i;1J ,,,;1s jJl,tced 011 tl1e 111,11·ket ,incl 
sold 11ncle1· tl1e t1·;1tlc 11;1111e of Dt>\1' \•V;1x. Fc11· ,t n11111IJe1· of ye,11·s, this 
111ate1·i,1l ,,•,1s 11secl I))' 11111·se1·)'111e11 i11 t1·a11,1Jl,1nting 11111·se1·y stock. 

Pl,tstics l)ec,1111e [)<>])t1la1· cl111·i11g tl1e ,v;,r ,incl i11 1948, ,vhiie ,tt 
wficl1ig,1n St,tte U11ive1·sit)', O'llo111·ke, H,1111ne1· ancl 111yself IJeca111e 
i11terestecl in s0111e t1l the 11e,1• JJl,tstics. 011e of tl1ese 11e,1• J)i,,stics 
looked ve1·y JJt·t1111ising ;1s ,111 ,tic! t<> t1·,1ns1>l,111ting si11ce it ,,,,ts 11on
toxic, t1·,1nsp,11·ent ,111cl tl1·ied ,tt 1·ocl111 te1111Jer,1t111·e. Tl1e J}lastic is ;1 
polyvi11ylcl1lo1·icle 1·esi11 ,vhich ,tl the ti111e ,,,,,, 11a111ecl Geo11 3lX. 
"rod,,y this 111:1te1·ial is solcl ,ts T1·,111s1)l,1nt Co,1t, ,,\TiJtp1·11t, a11cl 111any 
other t1·,1cle 11,1111es. ,,\/hen ,,,e fi1·st st,11·tetl testi11g this 111;1te1·ial, ,ve 
t1·iecl it 011 ·c11t Ch1·ist111as g1·eens ,incl c11t Ch1·ist111as t1·ees. vVe h,1cl 
excelle11t res11lts ,,,ith tl1is ex1Je1·i111e11t ,111tl ,,•as ,ible to 1·ed11ce the cl1·y-
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i11g of tl1cse 111;1te1·i,1ls [1·0111 25-:l0',7;,. 1-11is ,,,;1s ;1 co11sicle1·,1ble ,1icl in 
kce1}i11g c11t t1·et:s ;111cl g1·ee11s lrcsl1. 

Si11ce the 1·c,11lt, ,,,c,·e gc)otl ,vitl1 tl1c cttt t1·ecs, expe1·i111e11t, ,ve1·e 
,t:11·tecl t>n li,,e 111;1te1·i,1l. l)111·i11g tl1e 111,i11th ot .Jt1ly, No1·,vay S1)1·uce 
,,,e1·e t1·eatccl ,111c! t1·;111s1)!a11tecl !);11·c 1·oot ,vitho11t ,111y st11)p!e111cntal 
,,,;1te1·. Tl1is ,,,;1s ;1 ,e,,e1·e test si11ce it is t1nl1c,1rcl of to t1·a11s1)!;111t c,•e1·
g1·ec11s i11 tl1e 111iclcllc ,ii _J11l)' lJ;11·e 1·,i,)t. Tl1c loss ,v,1s higl1 ,vitl1 onl)' 
,t 25o/

0 
,111·,,i,,,11 ,if 1!1c t1·c;1tcc! JJl,1111,, !1,i,,,c,,c1·, in t.l1c co11t1·,)!s tl1e1·e 

,1•,1s a lo,s (>I I ()0'1/v· 
Since tl1cse 1·cs11!ts ,,,c·,·e l,1,'(>J·,1l)lc, ,cve1·,1] ,]>L·c·ies oi t!c,·iclt1011s 

sl11·11bs, ,11>1Jlc t1·ees, ;incl llo,vc1·i11g c1·;1!),l]}p!es, tl1,1t ,vc1·c left ovc1· 
;1lte1· tl1c 11,>1·111;1] 11·;111s1Jl;111ti11g sc:1,,>11, ,ve1·e ti·eatecl ,vith Geo11 :llX. 
I 11 1.l1i, ex1Jc1·i 111c11 t t l1e ,111·,,jv,1! ,1·,1s I 1·,)111 25-5(lo/0 l1igl1e1· i11 tl1e t1·c;1tccl 
tl1,111 in tl1e 1111t1·e;1tecl. It ,1•,1s l,i1111cl tl1;1t tl1c1·c ,,,as ;1 cess,1tio11 of 
g1·0,1rtl1 i11 tl1e 11·e;1tcc! JJ!,tnts. Tl1i, ce,,:1tio11 ol g1·c>,vth ,,,;1s 11c)t JJc1·-
111;1ne11t ,tncl it <>111)' 1·et,11·c!ecl g1·0,1rtl1 tc1111)ora1·i!y. vVl1en growtl1 clicl 
1·cc111·, it ,1·;1, IJette1· tl1:111 i11 1!1e 11nt1·e;1tccl JJ!,1nts. Tl1is cess,1tior1 ol 
g1·0,,,t!1 ,,.,1, c;111sec! IJ)' ;1 1·ecl11ctio11 c)f 1·e,1>i1·,1tio11 ,ts ,,•ell ,ts a IJl1ysic,1l 
IJ,1r1·ic1· ,11·01111cl 1l1e IJ11,!,. Eve1·g1·ce11s ;1t several 11t11·,e1·ics ,ve1·c t1·e,1tccl 
l,i1 JJ1·otectio11 11·0111 ,1•i11tc1· i11j111·)'· Tl1e1·c ,,,as Jc,s ,vinte1· IJ111·n 011 
11·e:1tec! JJl,111ts tl1,111 1111t1·e;1tecl. Tl1is ,,,;1s c,1Jeci,1lly t1·11e ,1•itl1 '/'axi1.1·. 

Tl1is ,,,ork ,,,,,s clo11c i11 ]<),[7 ;incl ·,ts a11cl tocl,1y 111;111y co111n1e1·ci,1l 
g1·0,,,e1·s ;11·e 11si11g tl1i, 111;1te1·i,1l ,,,i1]1 cxcelle11t 1·es11lts. 111 t,1lking \\'itl1 
se,'e1·,1! 11111·se1·)'llle11 ,0111c of tl1e1·11 ;11·e tl(>t l1,1vi11g tl1e 1·es11lts tl1ey 
sl1011!cl 11,,,,e. 1-he1·e ;11·e se,,e1·,1! JJo,,ilJ!e 1·e,1sons ,,,J1y goocl 1·csults a1·e 
11<>t IJeing· o,l}tai11ccl. It 1J1-<JIJe1· co,•e1·;1ge is 11ot obt~1inecl, dryi11g 011t 
,,,ill still occ11r ancl t!1e 111;11e1·i;1] ,,,ill JJeel ,iff 111,>1·e e,1sily. To insui·e 
.~c><>cl co,,e1·,1ge ;1 ,,,ctti11g ;1gc11t ,l1ot1!cl be 11sccl. \,Ve t1sed soclit1111 
l,1111·el ,t1!1Jl1,1te (l)relt) ,ts .1 \1'etti11g ;1gent ;111cl SJJ1·,1yecl to inci1Jie11t 
11111-<)fl. 111 ,1dclitio11 !)<>tl1 lo,1'e1· ;111<1 11pJJe1· siclc <>f the foli,1ge sl1ot1lcl 
l>e SJ}1·,1)'ecl. 11 tl1e 111;1 te1·i;1] is 11,ecl ,vl1e11 te1111}e1·,1t111·cs a1·e IJelo,v 
·'11)° F., 01· if' tl1e 111;11c1·i;1] is f1·01.e11 i11 ,to1·;1ge 01· shiJJ111e11t it ,,,ill c1·y
st;1lize ;111cl 11cit f<)1·111 ;1 gocicl ti!111. 

111 l,1tc1· ex1}e1·i111e11ts, D1·. I-J;111111e1· fc>1111c! tl1at ,vl1e11 2,4-D ,v,1, 
i11co1·1Jo1·;1tecl ,,,ith tl1is l,1tex, g·1•;1,,es ,,,e1·e killec! ,vl1icl1 are tole1·,111t ol 
2,,1-D. I[ SJ)r,t~'e1·s ;11·c n<>t c]e;111ecl (lllt 1)1·ope1·l)' toxic effects 111ay oc
Clll' ,,,J1e11 11si11g tl1is l,ttex. Tl1esc ,11·e so111e of tl1e 1·easo11s 101· f;1iit11·e. 

I 1111cle1·st,1ncl tl1,1t Di·. S11ycle1· i, t1·)·i11g sc,,c1·,1! ,111ti-c!esicca11ts 011 
tl1e 1·c><>ti11g <)l c11tti11gs. J)1-,ife,,01· O'Rot11·ke 11,ecl Geci11 Latex ,tt 
~,ficl1ig,111 St,1te ,,,itl1ot1t too 11111cl1 s11cces, in i11c1·e,1si11g· JJ1·ece11tage 01· 
SJJCec! <>f 1·o<>ti11g. \•\1e 1·ece11tl)' l1,1c! ,1 g1·aclt1,1te stt1de11t at the Unive1·
sit)' of Illi11ois ,,,J1,i t1·iec! Geo11 L,1tcx ,,,itl1 otl1er anti-clesicca11ts on the 
1·c1,>ti11g of c11tti11g·s ,,,itl1 11<> i11c1·e,1se i11 1·,1oting. 

1-11ese ,111ti-clesicc;111t, !1a,,e tl1ei1· tJl,1ce i11 t1·;111s1Jl,111ti11g·, stci1·;1ge 
<>f 11111·,c1·,, stock, ;111c! f<i1· Jl1·<itcctio11 l1·<i111 \\'inte1· IJt11·11. 

K1·illi11n1 
-r11e 11ext 111;1te1·ial r \\'<>ttlcl like to clisc11ss is Krilli11111. I a111 11ot 

going to say tc>o 11111cl1 ;1l>ot1t K1·illit1111 i>cc,1t1se it !1as not \\'01·kcd 011t 
;1s ,,,ell as eXJJectecl. Sc,,c1·;1l ye,11·s ago, K1·illi11n1 ,vas i11 the li1neligl1t 
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a11cl w,1s triecl on 111,111y c1·01Js. K1·illi11111 is ;1 ce111e11ting ag·e11t [01· soil, 
wl1icl1 i111p1·oves tl1e soil strt1ctt11·e ;111cl inc1·e;1ses tl1e ,1g·g1·egation a11d 
gives bette1· aer,1tio11 a11cl cl1·ainage. Tl1is ,vas 1J1·ove11 on 1J1·oble111 soils 
especi,1lly cin cl,1ys ,incl otl1e1· l1e,1\'Y soils. It gave fai1· 1·esults; 110,v
ever, just ,is goocl ,1 1·es11lts ,ve1·e olJt,1i11ecl ,vitl1 tl1e 11se of 111an11re, JJe,1t, 
,111cl otl1er organic soil ,1dclitivcs. Si11ce 01·ga11ic 111,1tte1· p1·ocl11ces tl1e 
s,11ne 1·es11lts, tl1is 111,1te1·i;1] l1,1s go11e lJy tl1e ,v,1ysicle. I clo11bt if K1·il
li11 ca11 be p111·cl1,1secl tocl,1y·. \,\Te !1acl one 1vo1·ke1· ,vl10 was inte1·est
ecl in K1·illi11111 ancl t1·iecl to o!Jtai11 S(J111e ,incl l1acl ,1 cliffic11lt tin1e lo
c,1ti11g ;1 so11rce of sttJJply. 

T1·r111 sfJlr11i lune 
TransJJl,111to11e is ;111citl1e1· 111ate1·ial tl1,1t ,v,ts usecl in t1·;1nsplanting 

several years ,1go. 1·r,1nspla11t<ine is ;1n ;111xi11 sol11tio11 tl1;1t the 1·oots 
;11·e clitJJJecl i11 JJ1-ior to t1·;1nsJJl,1nti11g ,incl is sttJJJJOsecl to ,tic! in 1·oot 
clcvelo1J111e11t. Tl1is 111,1terial ,vci1·kecl ,vith to111;1toe~ ,111d othe1· tencle1· 
;111n11als, !1oweve1·, the 1·e,11lts ,11e1·e i11s11flicient £01· ge11e1·al 11se. lt 
cli(I not prove s,1tisf,1ctciry ci11 11111·se1·y stock. Tl1e1·e ,vas very little 
i11tor111,1tion on tl1is 111;1tcri,1l i11 tl1e scie11tific lite1·at111·e. I ]1,1ve 11eve1· 
wo1·l,ccl witl1 tl1is 111ateri,1! 111yself ;incl ,viii le,1ve it 111 itl1 tl1ese co111-
111e11ts, as it is 1J1·olJ,1bly ,111othe1· 011e of tl1e 1n,1te1·ials tl1at sl1oulcl 1Je 
i11vestig,1tecl 111orc tl101·011g·l1ly to see if it ,viii ,tic! in tl1e t1·;1nspl,111ti11g 
<>f 1111rserv stock . 

• 
A r11tr1 Gi·o • 

One of tl1e 11e,vesl 111,1terials tl1,1 t l1,1s co111e on tl1e 1narket is Aqua 
Gro whicl1 is ;1 nci11-ic>nic wetting ,1gent 01· ;111 01·ganic ,vetting agent. 
1\g·,1i11, tl1ere is ve!)' little i11for111,1tic>n i11 tl1e scie11tific liter,1t111·e ,1bout 
1\q11a G1·0, ;111cl we l1,1vc to go on tl1e co111111e1·ci,1l 1·eco111111enclatio11s of 
the n1an11f,1ct11re1·. r do l1,1ve ,1 letter [1·0111 tl1e Aq11at1·ols Co1·po1·ation 
c>f 1\n1e1·ic,1 ;111cl tl1ey state tl1;1t tl1c1·e a1·e se11e1·al pieces of 1·ese,11·ch work 
bei11g concl11ctecl ,tl 1•;1rio11s 1111ivcrsities. Di-. Boodley of· Co1·nell Uni
ve1·siy is ,vo1·king· ,vitl1 tl1is 111,1te1·ial on t1·,1nsplanti11g fron1 JJeat pots. 
l)r. Wicl111oye1· of Co1111ectic11t Unive1·sity is ,vorking· with container 
grown nursery stock ,incl l\·I1·. RolJe1·t N11ss of Pen11 State Unive1·sity is 
,tlso wo1·king 011 cont;1i11e1· p1·ocl11ctio11 a11cl fo11ncl tl1at 50% less wate1· 
is 11eeded to 111aint,1i11 JJ!,111ts. Possibly, tl1ese wo1·ke1·s £1·0111 these in
stitutio11s co11lcl give 11101·e cletailecl i11for111,1tio11 tha11 I a111 ,1ble to 
give yo11. Tl1esc no11-io11ic \\'etting ,1g·ents ;11·c sup1Josed to give bet
ter penetr,1tio11 o[ v11,1te1·. Tl1is l1,1s been J)rove11 tl11·011g·l1 tl1e U.S.D.A. 
Soil Co11scrvatio11 Se1·vice. Soils tl1at l1,1ve been t1·eated ,,1ith a ,,,et
ting· ,tgent wo11lcl ,vet clee1Je1· ,incl g·ive bette1· cl1·ai11age ancl 111ai11t;1in 
,t 1no1·e unifor111 soil 111oistu1-e. Tl1ese 1·es11lts ,vould give a 1nore 11ni
for1n and faste1- est,1blisl1111ent of JJl,111ts. 

'J"he only co111111ent tl1,1t I c,111 111,tke on this 111,1te1·ial eitl1er pro or 
co11 is tl1at ,ve a1·e 1·111111i11g i11to ;1 lot of proble111s with 011r ,vater today 
IJeca11se 01· ou1· se,v,1ge a11c! cl1·,1i11age syste111s. vVe a1·e bt1ilding up a 
co11siclerable ,1111ot1nt of clete1·ge11ts ,11hich are not re111ovecl i11 filtra
tion or other w,1ter J)t11·ific,1 tion 111etl1ocls. These clete1·ge11ts ;ire con
ta111inating 011r water s11pJJ!y. This is esJJecially tr11e ,vl1en using city 
water fro111 1·ese1·voirs. Actt1ally all clete1·gents ,11·e \\'etting· agents ancl 
in tl1e £11tu1·e v11e 111a)' l1ave e11011g·l1 natt11·ally in our ,vate1· supply. 
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H exr1rlec·c1nol 
As I n1entioned JJ1·evioL1sly, tl1e one 111ain rcas(Jn th,1t I accepted 

tl1i~ talk e,1rlie1·, is tl1,1t I thol1gl1t I ,voulcl h,1ve so111e info1·1nation that 
wol1ld !Je of ,·,1ll1e on tra11splanti11g. 1\t tl1e Unive1·sity of Illinois, we 
have IJeen ,vorking ,,,i th ,t nc,v n1aterial c;1lled Hexadeca11ol. Tl1is 
n1;1te1·ial cli(! sl10,v ;1 lot ol 1J1·0111ise in original experi111ents. D1·. 
Robc1·ts (JI tl1e Illinois \•V,1te1· Sl11·vey founcl tl1at hexadecanol whicl1 
is ;1 1·;1tty ,1lcol10], ,vol1lc[ 1·edl1ce ev,11Jo1·,1tion on a wate1· surface. Wl1at 
tl1is f,1tty alcol1c>l clocs is for111 ;1 1110110-laye1· ove1· the ,vate1· sl1rf,1ce ancl 
IJt·cvents ev,11Joratio11. Tl1e Botany l)epart1n<:nt ,tt tl1e Unive1·sity 
o!· Illinois lJec;1111e i11terestecl in tl1is ne,1' 111,1te1·i,1l and fol1nd th,tt it 
,voL1lc[ 1·ecll1ce tl1e ;11110L1nt of evapor,ttion ,tl the soil sl11·£,1ce. Tl1ey 
co11cll1ctecl cx1Jc1·i111cnts ,vitl1 tl11·1 g1·,1ss ,vitl1 excellent resL1lts. The 
1\g1·ono1ny Depart111e11t fol111cl it ,vorkecl ,vith co1·n ;111d we set up ex
IJe1·i111e11ts witl1 l1ex;1clec,1nol 011 01·11a1ne11t,1ls in tl1e 01·na1nental Hor
ticL1ltl11·e l)ivision. Ol1r origin.ti expe1·i111e11ts we1·c 011 C,11·n,1tions, 
S11,11J Dr,1go11s ;111cl Coleus. At first ,,,e ltsed a str,1ight grcenl10L1se soil 
,incl ,,,e clid nc>t h,1,•e the 1·esL1lts tl1at we1·e JJ1·evioL1sly 1·e1Jo1·ted. We 
thc11 s,vitcl1ecl to ,1 JJCat·JJC1·lite 111ix to obtain ,t unilor1n 1nixtu1·e tl1at 
coulcl IJe easily co11trollecl. Tl1i:S did give us excellent 1·est1lts ,tnd ,ve 
1·eclucecl tl1e 1·,1tc cJf t1·,1ns1Jir,1tic>n !Jy 25~lo- In ;1clclition to reducing 
t1·,1ns1Jir,1tio11, tl1e e,•,11Jo1·,1tio11 1·ro111 tl1c containc1· was reducecl f1·om 
15% tc> 19o/0 clepending· tlJJOn the type of co11t,1iner 11secl. Tl1is ,vas 
cxcclle11t ,111cl we tl1011gl1t tl1,1t ,,,e h,td sc>n1etl1i11g ,vo1·tl1½'hile, so ,vl1cn 
D1·. l\•f,1l1lstecle ,tskecl n1e to ,11JIJC,1r 011 tl1is IJ1·og1·a111 I s,ticl I would be 
1nost l1aJJJJY to si11ce I tl1011gl1t ,,,e ,1'0l1lcl 11,1,,e so111etl1i11g new to 1·e-
1Jort. Ho,ve,•e1·, ,vl1c11 ,,,e f11rtl1er ;111,1lyzecl tl1e cl:1t,1, ,ve fou11cl our 
f1·csl1 ,veig·l1t ,,,,ts tl1e s,1111c i1·1·ega1·clless ol t1·e,1tn1e11t ,incl wl1en we 
1ne,1s11rccl 0L1r clry ,veig·l1ts, ,,,c 1·ol111cl tl1c t1·e:1tccl to be less than tl1e 
co11t1·ols. 111 otl1er ,,,01·cls, ,,,e ;1ct11,1lly l1,1cl ,t recll1ction i11 total g1·owth 
,tncl tl1erefore ,ve c;1nnot 1·eco111111e11cl tl1is 111aterial ;1t this ti1ne. We 
,11·e co11ti11ui11g Ol11· ex1Jerin1ents ,vith tl1is 111,1te1·ial since we feel it still 
h,1s JJotential si11ce tl1is 111,1tc1·i,1I is ,11Jpliecl to tl1e soil and the 1nate-
1·ial is t,tken UJJ by tl1e roots ,111LI cloes 1·e(IL1cc t1·,111spi1·;1ti<)n. 

Our Botany DeJJ,11·t111c11t l1as l1,1cl excellent 1·esults on tt11·f gr,1ss, 
a11cl tl1ey l1,1ve l1,1cl one stl1clent obtai11 his J)l1.D. clegree wo1·ki11g witl1 
this 1n,1teri,1l ,tnd it l1as ,vo1·kecl 011 co1·11. Ho,veve1·, in Ol11· g1·eenhot1se 
control Cltl tL11·es, ,,,e clicl 11ot olJtai11 the rest1l ts th,tt ,vc1·e attai11ed witl1 
corn 01· g·r,tSs si11ce ,vc !1,1cl a 1·edl1ctio11 in d1·y ,vcight. At this ti1ne 

. ,ve ca1111ot 1·eco111111encl this 111,1teri,1I,. bl1t tl1ese f,ttty ,tlcohols I1ave 
g·oo(i JJOte11ti,1l ii 011e ca11 lJe fot111cl tl1at wo11lcl 1·ecluce transpiration 
,vithout decreasing g1·0,vtl1. Tl1is proce,s ,voultl be 111uch si1npler 
than spr,1yi11g· JJl,111ts ½'itl1 ,111 a11ti-clesicc,1nt since you are able to treat 
the soil inste,1cl of ,1J1·,1ying tl1e JJlants as yci11 do with ,inti-desiccants. 
Tliis 111;1tc1·ial will /Jc especi,1l!y l1el1)L.t1l i11 co11tainer g1·own nl1rse1·y 
stock, si11ce ½',1te1·i11g is ;1 co11st,1nt 1Jroblen1 ,vith cont,tiner grown 
stock. We l1ave ex1Je1·i111c11ts t111de1·1,vay bltt clo not !1ave ,111y 1·esults 
to elate, ,incl clo not a11ticiJJ,1te ,111y st1·iki11g rest1lts clue to tl1e ot1tcome 
of 011r e,1rlie1· work. Si11ce \l'e ;11·e 1·u1111i11g bel1incl ti1ne I will close 
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,,,itl1 tl1csc 1·e111,11·ks, ,111(! l ,viii lJe gl;1(! l() ,111,,vc1· ,1ny • q liC,ll<Jl1, i11 tl1c 
llisct1ssi(>11 1Je1·ioll afte1· tl1e 11exL ~1Je,1ke1·. 

J\,[QDERA'l"Oll Gf\LLJ:~: Ot11· 11ext 
i11g, J\•Juclcli11g, Fe1·tiliz,tti(>11, ,,,ill l)e give11 

cliscussio11 • ()11 lloot I>1·t111-
by ll,1lpl1 Sl1t1ge1t, Neosl10 

N tirserics, N eosl10, J\,[ is;ot11·i. 

ROOT PRUNING, MUDDING, FERTILIZATION 
llALl'I-1 SHlJGl!Rl' 

1\' (:11.1/111 N111.,e1·1r:.1· C r11r1jJ1117)' 
]\T / c,1· · C(l!i 10, iVl /,\,\'1)11.1'/ 

It is indcecl ;1 vc1·)' g1·c,1t JJle,1st11·c to ,tJ)!JC,11· on tl1is ye,tr's 1J1·0-
gr,11n. _Jol111 l\•[,1!11,tccle 11,1s gi,•c11 111c ;1 t1·i1)le-lJ;11·1·cllecl tOJJic, so ,vc 
s]1;1]l ,IJJJJJ·o:1cl1 tl1c111 <JJlc ;1t ;1 ti111e. 

In gi,•i11g so111c: tl1ot1gl1L to thi, JJ,IJJe1·, I 1·e,•ie,1'C(l ;111 the b,tck 
issues 01· c>111· Societ)' P1·occe<li11g,, tl1;1t ,11·c i11 111y lilJ1·;1ry. 011 tl1e 
tc>JJic <Jf lloot P1·t111i11g tl1e1·c t111c!(1t1bte(ll)' is ,1 <livc1·sity t>f <>JJi11io11. 
At ot11· 111ccting i11 195(-i, ;1lte1· 1-lill _Flc111e1· JJiese11te(l ]1is JJ,IJJCr <>n 
''P1-<>JJag,1tic>11 ol S,1jJ/101·11 J{1prJ1·11{·{1. lJ)' l3t1clcli11g," l1e ,,,,1, ;1,kc(! lJy l\•I1·. 
C,1rl Kc1·11, ''I t111<le1·st;111(l tl1,1t tl1e 1·c>ots of Sr1pl1r11r1 t1·ecs g·1·0½' str,1ig·l1L 
clown, like the h(J1·se1·;1(l isl1. 11· JJCr111 i ttccl t<) grow i11 tl1e n tirsery, tl1e 
111,1i11 1·t>c>t ,,,ill go tl11·ee 01· lot11· feet ,t1·;1igl1t clc>,v11. Tl1e1·eft)rc, 1·oc)L 
JJ1·t1ni11g is 11ecess,11·)'.'' ]3ill's ;111s,vc1· ½',ts, ''It is trt1e tl1cy l1,1vc clec1J 
t,tproots. Ot11· ex1Jcric11ce J1;1s lJec11 tl1,1t ,,,e get bettc1· g·1·0,vth 11 ,,·c 
clig· tl1c S1Jpl1r11·r1 ;is t½'o-ye,11·-c1l<I t1·ccs ,111(! ;1ctt1,1lly t1·,1r1pl,111L tl1c111, 
tl1;111 if ,ve n1c1·cly 1·11r1 ;1 IJl,:cle t111cle1· tl1e111 ;111<1 le,1,•e tl1c111 ,,,hc1·e tl1cy 
,11·e. Tl1c s,1111c tl1i11g is t1·t1e <>l l1011eyloc t1st t1·ees. I think .J ,tck Sic
lJe11th,1le1· ,viii ,1g1·ec. If yo11 1·t111 tl1e IJl,1<lc tt11cle1· tl1e111, it gl,tzes the 
g1·<)t1n(l (>r so111etl1i11g 1111cle1·11e,1tl1 tl1e t1·ee, ;111cl tl1ey sta11cl still ,tn(! 
refuse LCJ g1·ci,v; ,vl1e1·e,1s, ii y<it1 t1·,111sJJl,111L the111 ,tnd JJl't111e tl1e111 se,·
c1·cly ½'itl1 tl1e sl1e,11·s, tl1e)' g1·0,1' 111t1cl1 11101·c 1·,1piclly." 1·11ose ot tis 
1vho ]1;1vc g·1·011111 Sr)p!1r)1r1, ;111cl cJthe1· jJl,111ts ,vitl1 ,t co1111J,1rable roc>t 
sL1·t1ctt11·e, ,,,ill 1·e,1clily ,tg1·ec. \i\1e k11(i11' tl1,1L tl1e 111ajo1·ity of tl1e coni
fcrot1s seeclling· g·1·0,ve1·s will 1·1111 tl1ei1· cligge1· t1ncle1· two and three yea1· 
sec<! becls of P1r1i1.1, l"1cer1., etc., (11•itl1 tl1e lifter~ olf tl1e cligge1·) to i11iti
,1 Le f'i l)1·ot1s 1·oot (!e11elo1)111e11 L. \;Vi tl1ot1 t (~ t1estio11 th is f il)et· root sys
te111 rcclt1ces t1·;111s1)];111t shock ;111cl ,,,ill IJcneL'it 111a11y J)l,1nt 1•;11·ietie~. 
,t\nothe1· ,,,1It1e or 1·o(>t JJ1·t111i11g is, of ccit1rse, the sti111ulatio11 of flowe1· 
IJucls. A gcio(l !J<>i11t i11 c1t1esti<>11 ,,·ot1l<l !Jc tl1,1t cif J,Jii.1te1·i{1-i11 111,111y 
_cases ,1 g·oocl root 1J1·1111i11g· ,,,ill torce ,t J1V1ste1·1r1 i11to a J)1·olific bloo111-
i11g JJla11t. .Jt1st ,1 fe11' varieties tl1,1t have bee11 111entic)ne(l i11 ot11· 01v11 
JJ1·oceeding·s i11 tl1e ligl1t ci!' ,·cJ<>t jJ1·1111i11g h,1ve bee11 G'otc)11e{1ste1· 

(1956), Plitze1· .J1111i1)e1· (1959), ,111cl ])c1g11•00(! (1959). l\•fy (JWn pe1·
sonal convictici11 is th,tL 111o;t 11t11·se1·ie, sl1<Jt1l<l lJe cloi11g· 11101·e 1·oot 
]Jt·11ni11g tl1,111 is lJei11g clo11e.. J>e1·]1,11J~ tl1is C<>ttlcl l)e st1111111ecl ll)J ,vcll 
IJy 1·eL·e1·ri11g t<> tl1e 1956 jJt·oceecli11gs ,,,he11 H,11·0Icl Hicks ,1skecl C,1sc 
Hoog·e11cloo1·11 tl1is CjLtestio11, ''I)<> yc,11 thi11k it is l)ette1· to t1·i111 tl1c 
l'(JOLs cif .Ju11iJJe1·s ;111cl t1·y t(J get DC½' g·1·()\\'tl1 i11 tl1e sp1·ing, ci1· ,,,011lcl 
)'<>tt JJl,111L the111 e,11·lie1· i11 tl1e SJ)1·i11g if yo11 co11lcl, 01· 11•ot1lcl yo11 p1·c-
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,,,itl1 tl1csc 1·e111,11·ks, ,111(! l ,viii lJe gl;1(! l() ,111,,vc1· ,1ny • q liC,ll<Jl1, i11 tl1c 
llisct1ssi(>11 1Je1·ioll afte1· tl1e 11exL ~1Je,1ke1·. 
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]\T / c,1· · C(l!i 10, iVl /,\,\'1)11.1'/ 

It is indcecl ;1 vc1·)' g1·c,1t JJle,1st11·c to ,tJ)!JC,11· on tl1is ye,tr's 1J1·0-
gr,11n. _Jol111 l\•[,1!11,tccle 11,1s gi,•c11 111c ;1 t1·i1)le-lJ;11·1·cllecl tOJJic, so ,vc 
s]1;1]l ,IJJJJJ·o:1cl1 tl1c111 <JJlc ;1t ;1 ti111e. 
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issues 01· c>111· Societ)' P1·occe<li11g,, tl1;1t ,11·c i11 111y lilJ1·;1ry. 011 tl1e 
tc>JJic <Jf lloot P1·t111i11g tl1e1·c t111c!(1t1bte(ll)' is ,1 <livc1·sity t>f <>JJi11io11. 
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clown, like the h(J1·se1·;1(l isl1. 11· JJCr111 i ttccl t<) grow i11 tl1e n tirsery, tl1e 
111,1i11 1·t>c>t ,,,ill go tl11·ee 01· lot11· feet ,t1·;1igl1t clc>,v11. Tl1e1·eft)rc, 1·oc)L 
JJ1·t1ni11g is 11ecess,11·)'.'' ]3ill's ;111s,vc1· ½',ts, ''It is trt1e tl1cy l1,1vc clec1J 
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sec<! becls of P1r1i1.1, l"1cer1., etc., (11•itl1 tl1e lifter~ olf tl1e cligge1·) to i11iti
,1 Le f'i l)1·ot1s 1·oot (!e11elo1)111e11 L. \;Vi tl1ot1 t (~ t1estio11 th is f il)et· root sys
te111 rcclt1ces t1·;111s1)];111t shock ;111cl ,,,ill IJcneL'it 111a11y J)l,1nt 1•;11·ietie~. 
,t\nothe1· ,,,1It1e or 1·o(>t JJ1·t111i11g is, of ccit1rse, the sti111ulatio11 of flowe1· 
IJucls. A gcio(l !J<>i11t i11 c1t1esti<>11 ,,·ot1l<l !Jc tl1,1t cif J,Jii.1te1·i{1-i11 111,111y 
_cases ,1 g·oocl root 1J1·1111i11g· ,,,ill torce ,t J1V1ste1·1r1 i11to a J)1·olific bloo111-
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JJ1·oceeding·s i11 tl1e ligl1t ci!' ,·cJ<>t jJ1·1111i11g h,1ve bee11 G'otc)11e{1ste1· 

(1956), Plitze1· .J1111i1)e1· (1959), ,111cl ])c1g11•00(! (1959). l\•fy (JWn pe1·
sonal convictici11 is th,tL 111o;t 11t11·se1·ie, sl1<Jt1l<l lJe cloi11g· 11101·e 1·oot 
]Jt·11ni11g tl1,111 is lJei11g clo11e.. J>e1·]1,11J~ tl1is C<>ttlcl l)e st1111111ecl ll)J ,vcll 
IJy 1·eL·e1·ri11g t<> tl1e 1956 jJt·oceecli11gs ,,,he11 H,11·0Icl Hicks ,1skecl C,1sc 
Hoog·e11cloo1·11 tl1is CjLtestio11, ''I)<> yc,11 thi11k it is l)ette1· to t1·i111 tl1c 
l'(JOLs cif .Ju11iJJe1·s ;111cl t1·y t(J get DC½' g·1·()\\'tl1 i11 tl1e sp1·ing, ci1· ,,,011lcl 
)'<>tt JJl,111L the111 e,11·lie1· i11 tl1e SJ)1·i11g if yo11 co11lcl, 01· 11•ot1lcl yo11 p1·c-
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fe1· to l1a,,c 11e,,· 1·oots?'' C,1se ;111s,vc1·ecl IJy, ''Stire, yott c,tn t1·i111 thc1n 
;111cl JJl;111t tl1e111.'' 111 <Jt11· <J\\'Il 1111rse1 y, tl1c bulk of ou1· 1·oc>t JJ1·11ni11g 
i, ;1cco1111Jlisl1ecl IJy t1·;1ns1Jl,111ti11g. For exa111ple, ;111 0111· co11ife1· ct1t
ti11g, ;111cl g1·;1lts ;11·e pl,111tecl f1·0111 tl1c IJencl1 i11 l,tte Ap1·il into tl1c 
I ielcl SJJ,tcecl clc>sely in tl1c 1·0"'· Tl1c lollowing· .J ;1nua1·y, tl1e li11ers 
;11·e liftecl ;incl ,e11t to tl1e 11t11·se1·y tielcls for c11stci111;1ry lielcl SJJ,tcing. 
111 <>111· (JJJi11ici11, tl1e aclclitio11;1l g1·0,1•i11g yc,11· is cJ[ g1·e;1t be11ef'it, in JJ,tr
tic11!;11· to J1111i1Jc1· g1·;1lts. vVe, ,11,o, l1ave ;1 IJette1· t1·;1nsJJla11t tl1,1n 
<>11e g1·<)\Vi11g lcJ1· tl1c eig·l1t 111c>11tl1 JJc1·ic>cl i11 ,t JJ<>t ,,•itl1 ;1 cci11st1·ictccl 
1·ocit S)'Ste1n. 

Nci,,• tc> 111<>\'e t<> Rcic>t J)11clclli11g <JI' J\,[11dcli11g. 111 clisct1ssi11g tl1is 
L<>Jiic ,,,itl1 g1·c>,11e1·, ;11·rit111cl tl1c co11nt1·y, ;1JJJJ,11·e11tly not 111,111y IJc!ieve 
i11 it, JJ1·;1ctice tcJcl;1y. Tl1e only t,vc> 1·ele1·e11ces I coulcl line! i11 0111· 
JJl"<Jccecli11gs ,,,e1·c i11 1~)5:l i11 1·eg;11·cl to 1.-11i.1·te11r1 ,incl i11 195(i it c,1111e 
tljJ ;1g,1i11 ,,,itl1 1l1i, c111e,t1011 1·1·0111 l{ill J<'Je111e1·, ''Do yci11 tl1ink tl1e1·e is 
;1ny ,1,1l11e i11 1J11clclli11g - tl1,1t is cliJJJJi11g tl1e 1·(iots i11 ;1 111t1cl s<>lt1tion 
;1s tile)' 11~ccl t<> clo in tl1e olcl-ti111e 11111·sc1·y, 01· clo yo11 tl1ink it 111ats 
tl1e 1·ocit, tc>getl1e1· ;111cl clcie,11't i1111J1·ci,•e tl1e ,t,111cl?'' He ,v,1s ;1ns,vered 
IJy C,1sc HcJoge11clcJ<>1·11, ''Ye,11·s ;1go ,,•c 11secl t<> clijJ in tl1in 11111cl, bttt 
tl1e11 ,,·e fci1111cl ,,,l1e11 )'Ott get cl1·)' ,1•e;1tl1e1· ;111cl tl1c soil is cl1·y, yo11 JJt1ll 
tl1c JJl,111.t ttjJ, tl1e 11111cl ,,,ill c,tke tr tl1e 1·oots, ,tncl 11;1t111·ally, it is g<>ing 
to !Jc tl1;1t 11111cl1 l1;11·cle1· fci1· tl1e }'Ot111g r<Jc>t, tc> IJ1·e,1k tl1rot1gl1. We 
l1;1ve eli111i11;1tecl JJ,1clclli11g ;111cl ~11e j11st cliJJ i11 clea1· ,v,1tcr ;111cl pl,tnt.'' 
;\JJJ>,11·c11tly tl1c ;111,,ve1· is tl1e sclil 11secl in the 11111clcli11g s1111·1-y. Fo1· 
tl1osc ol 11s ,,,J1c> 11,1,,c ,,isitccl tl1e Sl1e11;1nclci,1h, 1(>1'',t, ;11·e;1, we 11,tve ce1·
t,1 i nl )' ,cc11 e,•iclcnce <>I 11111dcling in t !1;1 t 1·eg·io11. Co11c1·ete 111 uclcling 
\',tts ;11·e still i11 eviclence \Vile.re tl1e 1·(iots ol ;1]! stocks a1·e clippecl in 
;1 11111cl slt1rry IJcfo1·e tl1ey ,tre 1·ickecl i11 ,tc>ragc. Tocl,1y 111ost ol tl1e 
C1r1lr1eg11.1· ,111cl llr:t11!,1 ,,;1rictics 11·0111 tl1e ,vest C(>,tst ;11·e IJL1dclled be
l'o,·e ,l1iJJ111ent. 1'-la11}' c>f 1!1e fi11c Cr,11111~· grci,vers clo,11n sot1tl1, £01· 
cx;1111ple, Hr)ski11 Sl1,1cl<>,1•, 11111cl tl1e 1·c)clt syste111 of tl1ei1· 1Jlants JJrio1· 
to sl1i1J111e11t. At Ne<Jsl10 ,ve l1,1ve ;1 pse11ci(> JJttdclling· tecl1nique th,tt 
111ight be intc1·esti11g to yot1. \1\Te J1;1r,1est abot1t 100,000 fruit t1·ees an-
1111,1lly, ,111cl ;1fte1· tl1ey ;11·e g1·;1clccl ;111cl tiecl i11 !)undies of ten, they a1·e 
,ti! cliJJJJecl fJ1-io1· t(> goi11g i11to 1·e[1·ige1·;1tecl stcJr,1g·e. vVe 11se a fo111·
l11111cl1·ecl gallcJ11 ta11k ,,,J1icl1 is t,vo-thi1·cls fillecl ,vitl1 w,1te1·. Nicotine 
S11IJJh,1te is ,tclclecl I<) tl1e ta11l, f(i1· co11t1·ol (>t f\JJhicls in sto1·,1ge. Ho,11 -

cve1·, as ;1 g1·c;1te1· 1111111IJc1· c>I. t1·ecs ;ire cliJ>JJecl, 111t1cl1 of ot11· i'i11e Hag
gcrsto,vn si It lcJ;1111 i, ,v,1sl1ecl ot·r the 1·oots ;ind tl1us ,ts ;1 'by-JJ1·ocl11ct' 
we JJt1clclle vi1·t11;1lly ;111 <>I <Jt11· l1·11it t1·ees. 1 JJe1·sonally Jee! this is an 
i1111Jo1·t;111t f,1cto1 i11 <)t11· Pe;11· ;111cl Cl1e1·1·y l1olcling 11p i11 storag·e, since 
tl1ese ,11·e tl1e ];1st frttit t,·ees ,ve l1,11·vest. ;\nyo11e ,vho g·1·0,vs Pear ,tnd 
Cl1e1·1·y k11c>,1•, tl1e}' ,,,ill 111;111}' ti111es gci l),tcl in sto1·age in late iviarch 
01· Ap1·il. 

Tl1e I i11;1J JJl1;1se cii' tl1i, clisc11ssi<)11 co11ce1·ns Fertiliz,ttion. Tl1is 
i1111Jo1·t;111t t<>JJic !1;1s, c.>l co111·,e, i)ee11 clisc11ssccl 011 1n;111y, 111any occa
sions cl111·i11g· JJ,tst 111eeti11g,. ln l,tct, the1·e is 111ention of lertilizi11g 
in eve1·y is,11e ol ot11· ])1-oceecli11g·s si11ce 1953. Tl1at ye,tr our Vice
P1·esicle11 t, .f c)l111 i\·l ;1l1lsteclc, clisc11ssccl [c1·ti I i2.,1tion in 11 is JJ;t pe1· on 
·· P1·i nci JJ!cs of ]looting Soft,voocl C11 tti11gs 01· Decicluot1s Sl1rt1 bs." 
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Ho,vevc1·, in ,t le,v 111<>111e11ts I ,viii <lisc11ss ci111· fe1·tilize1· prog1·;1111 in 
1·el,1tionsl1ip to t1·,1nspl,111ti11g. As ,t bit c>i b,1ckg1·011nd, we b11ilcl 0111· 
soil wi tl1 ,t g1·ee11 111;1n111·e })1·og·1·;1111, 11s ing cow1)eas at the 1·,1te of one 
l)ttshel 1Je1· ;1crc ci11 ;111 0111· f,tll<i,vc<l g1·01111<l. \,Ve ,11·e, also, f<>1·t11n,1te 
l)ci11g· i11 ,t cl1icke11 b1·ciile1· ;11·e;1, i11 tl1,1t ,ve c.Je;111 011t 111;111y cl1ickcn 
l1011scs <l111·ing tl1c s<J·c,1llecl •~1,1ck' se,1so11s. vVe believe we ;11·e 1·ecei,·
i11g· ;1IJ011t 117 IIJs. ol Nit1·c>g·en, 96 11:i,. ol Pl1osphor11s, ;incl 77 lbs. <>i 
Pot,1sh pe1· t,vcJ to11s ol litter pe1· ac1·e, /Jl11s 11111ch h1111111s aclv;1nt,1g·e, 
cl11ring tl1e }Jl<>W·clc>,vn <>f the 1n,1n11rc. In general, 111ost all plants, 
/Ja1·tic11!,11·ly cve1·grecn g1·afts ,111cl slo,v-gro,ving shade trees, ;11·e give11 
;1 tOJJ-clressing· or 12-12·12 fertili1er e,•er)' \\'inter. We clo not fertilize 
;1t the ti111e ,vc pl;1nt <>111· tra11s1Jl,111ts, !1c>wcver, ,vc will 011 cJcc;tsic>n 
,v,1te1· in 8ro,t<llc,tf Everg1·ee11, ,,·itl1 ,t R,tJ)icl-Gr<) sol11tion, ii' tl1e 
/Jl,1nti11g· elate is l,tte in tl1e ~p1·ing. We are no1·111;1Jly blessecl witl1 
so111e <>J)en ,ve;1tl1er in J\,iicl-.J;11111ar)·, ;incl 1nost ;111 01· 0111· conilet· pl,tnt
ing is ;1ccc>1111Jlishecl ,It tl1is ti111e. I[ ,ve;1tl1e1· ca11se~ us to pl,tnt in 
j\,Jarch 01· April, ,ve ivill ,vater i11 the t1·,1nspl,1nts ,vith ,v,1ter·sol11ble 
le1·tilize1·. l)111·i11g tl1e g1·c>,vi11g· se;1so11. we 11se foli,1ge 1·ertilize1· eve1·y 
ti1ne tl1c SJJr,ty rig· le,1ves tl1e b,trn. 011r theory is that tl1e 111;1chi11e 
,tncl labo1· costs will be tl1e1·c ;111y,v,1y, ;ind tl1e s111,1!! ;1111cJ11nt ol tl1e 
le1·tilize1· cost (,tlJc>11t $5.25 pe1- 400 gallo11s of wate1·) is quite j11stifiecl. 

ln s111111n;1tio11, r ,,,011lcl s,ty ;111 tl1ree s11bjects in this disc11ssion 
co11lcl be i1n1Jo1·tant ;1icls t<J s11ccessf11l tr,111spl,1nting. It goes with()llt 
saying tl1,1t 110 t\\'<) of 11s will l1,1nclle t1·anspl;1nts in precisely the s,1me 
111;111ncr, l)ttt ,,·e ,111 kno,v the i111po1·t;111ce of going to tl1e lielcl with 
1l1e finest liner we c,tn g·1·ow. vVe ,11·e ,tll, 1 ,1111 s11re, const,1ntly t1·ying 
t<) in1p1·(>Ve 0111· tecl111iq11es f1·0111 ye,1r to year. 

J\,IQI)EJl;\TOll G1\LLE: Th,1nk you, R,1!JJl1. 
,,ve ,11·e 1110,,ing rigl1t along. We a1·e 11c>w going to tl1e p,1nel on 

H,1rcle11ing· J>l,tnt J\,[,1teri;1ls £01· ,,vinter, ;111cl the first ()n the panel is 
1Vf1·. llc>lancl clevVilcle of B1·iclgeton, Ne,v .Jersey. 

HARDENING OF PLANT MATERIALS FOR WINTER (EAST) 
lloL1\NI> I>EVVILIJI, 

l~l1oclo-L!1 /{c N tt1·,e1·ie.1, B1·iclgeto11, N e,11 .I e1·sey 

In conside1·i11g tl1is tOJ)ic, 1 telt iL ,vise to begi11 ,vith ,t cleti11ition 
' of tl1e wo1·cl ''l1;11·cle11ing." Fo1· tl1e J)ttrJJose of this t,tlk, let's define it 

as ''t1·eat111ent o( pla11t 111ate1·i,1ls s<) ,ts to pron1ote the g1·e,1test resist• 
ance to cl,1111,tge frc>111 colcl ,veatl1er co11clitions." 

Tl1e1·e is no ;11·e,1 in which \\'C 111ig·ht fine! a g·1·e,1te1· clilfe1·e11ce ot 
OJJinion a11cl ,t s111,1lle1· a11101111t ol scie11tific knowledge. vVe ,111 kno,v 
of tin1es ,vhen things s111·vivecl well ancl ti111es wl1en damage w,ts great, 
ancl yet we c,1nnot clefinitely st,tte ,vl1;1t ca11sed the dil'fere11ce in re• 
sul ts. 

The1·c ,ire so111e 111e;1s11rcs ,vc c,111 t,tke, ,vhich ove1· the ye,1rs have 
bcco111e sta11cl,11·d jJ1·,1ctice. Tl1e~e 111ig·l1t be clivicled into what 1night 
i>e te1·111ecl ''c11lt11r,1l J)1·,1ctices·• - ;incl tl1e tl1i11gs ,,·e clo ,vl1icl1 111ig·l1t 
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Ho,vevc1·, in ,t le,v 111<>111e11ts I ,viii <lisc11ss ci111· fe1·tilize1· prog1·;1111 in 
1·el,1tionsl1ip to t1·,1nspl,111ti11g. As ,t bit c>i b,1ckg1·011nd, we b11ilcl 0111· 
soil wi tl1 ,t g1·ee11 111;1n111·e })1·og·1·;1111, 11s ing cow1)eas at the 1·,1te of one 
l)ttshel 1Je1· ;1crc ci11 ;111 0111· f,tll<i,vc<l g1·01111<l. \,Ve ,11·e, also, f<>1·t11n,1te 
l)ci11g· i11 ,t cl1icke11 b1·ciile1· ;11·e;1, i11 tl1,1t ,ve c.Je;111 011t 111;111y cl1ickcn 
l1011scs <l111·ing tl1c s<J·c,1llecl •~1,1ck' se,1so11s. vVe believe we ;11·e 1·ecei,·
i11g· ;1IJ011t 117 IIJs. ol Nit1·c>g·en, 96 11:i,. ol Pl1osphor11s, ;incl 77 lbs. <>i 
Pot,1sh pe1· t,vcJ to11s ol litter pe1· ac1·e, /Jl11s 11111ch h1111111s aclv;1nt,1g·e, 
cl11ring tl1e }Jl<>W·clc>,vn <>f the 1n,1n11rc. In general, 111ost all plants, 
/Ja1·tic11!,11·ly cve1·grecn g1·afts ,111cl slo,v-gro,ving shade trees, ;11·e give11 
;1 tOJJ-clressing· or 12-12·12 fertili1er e,•er)' \\'inter. We clo not fertilize 
;1t the ti111e ,vc pl;1nt <>111· tra11s1Jl,111ts, !1c>wcver, ,vc will 011 cJcc;tsic>n 
,v,1te1· in 8ro,t<llc,tf Everg1·ee11, ,,·itl1 ,t R,tJ)icl-Gr<) sol11tion, ii' tl1e 
/Jl,1nti11g· elate is l,tte in tl1e ~p1·ing. We are no1·111;1Jly blessecl witl1 
so111e <>J)en ,ve;1tl1er in J\,iicl-.J;11111ar)·, ;incl 1nost ;111 01· 0111· conilet· pl,tnt
ing is ;1ccc>1111Jlishecl ,It tl1is ti111e. I[ ,ve;1tl1e1· ca11se~ us to pl,tnt in 
j\,Jarch 01· April, ,ve ivill ,vater i11 the t1·,1nspl,1nts ,vith ,v,1ter·sol11ble 
le1·tilize1·. l)111·i11g tl1e g1·c>,vi11g· se;1so11. we 11se foli,1ge 1·ertilize1· eve1·y 
ti1ne tl1c SJJr,ty rig· le,1ves tl1e b,trn. 011r theory is that tl1e 111;1chi11e 
,tncl labo1· costs will be tl1e1·c ;111y,v,1y, ;ind tl1e s111,1!! ;1111cJ11nt ol tl1e 
le1·tilize1· cost (,tlJc>11t $5.25 pe1- 400 gallo11s of wate1·) is quite j11stifiecl. 

ln s111111n;1tio11, r ,,,011lcl s,ty ;111 tl1ree s11bjects in this disc11ssion 
co11lcl be i1n1Jo1·tant ;1icls t<J s11ccessf11l tr,111spl,1nting. It goes with()llt 
saying tl1,1t 110 t\\'<) of 11s will l1,1nclle t1·anspl;1nts in precisely the s,1me 
111;111ncr, l)ttt ,,·e ,111 kno,v the i111po1·t;111ce of going to tl1e lielcl with 
1l1e finest liner we c,tn g·1·ow. vVe ,11·e ,tll, 1 ,1111 s11re, const,1ntly t1·ying 
t<) in1p1·(>Ve 0111· tecl111iq11es f1·0111 ye,1r to year. 

J\,IQI)EJl;\TOll G1\LLE: Th,1nk you, R,1!JJl1. 
,,ve ,11·e 1110,,ing rigl1t along. We a1·e 11c>w going to tl1e p,1nel on 

H,1rcle11ing· J>l,tnt J\,[,1teri;1ls £01· ,,vinter, ;111cl the first ()n the panel is 
1Vf1·. llc>lancl clevVilcle of B1·iclgeton, Ne,v .Jersey. 
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lloL1\NI> I>EVVILIJI, 

l~l1oclo-L!1 /{c N tt1·,e1·ie.1, B1·iclgeto11, N e,11 .I e1·sey 

In conside1·i11g tl1is tOJ)ic, 1 telt iL ,vise to begi11 ,vith ,t cleti11ition 
' of tl1e wo1·cl ''l1;11·cle11ing." Fo1· tl1e J)ttrJJose of this t,tlk, let's define it 

as ''t1·eat111ent o( pla11t 111ate1·i,1ls s<) ,ts to pron1ote the g1·e,1test resist• 
ance to cl,1111,tge frc>111 colcl ,veatl1er co11clitions." 

Tl1e1·e is no ;11·e,1 in which \\'C 111ig·ht fine! a g·1·e,1te1· clilfe1·e11ce ot 
OJJinion a11cl ,t s111,1lle1· a11101111t ol scie11tific knowledge. vVe ,111 kno,v 
of tin1es ,vhen things s111·vivecl well ancl ti111es wl1en damage w,ts great, 
ancl yet we c,1nnot clefinitely st,tte ,vl1;1t ca11sed the dil'fere11ce in re• 
sul ts. 

The1·c ,ire so111e 111e;1s11rcs ,vc c,111 t,tke, ,vhich ove1· the ye,1rs have 
bcco111e sta11cl,11·d jJ1·,1ctice. Tl1e~e 111ig·l1t be clivicled into what 1night 
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IJe te1·111ell [01· want of ;1 IJette1· te1·111 ''111ech,1nic,1I 1J1·actices." 

U ride,· '' cttl t11.1·a l p1·actires'' -
Plants sl1oulcl IJe gro,vn ,veil - ,vitl1 enough nt1t1·ie11ts to obtain 

1101·1n,1l colo1·, JJ1·01Je1· g1·owtl1 1·,1te, ,111cl good ,voocl fo1·111;1tion. Ove1· 
fe1·tilizi11g - t<> the exte11t tl1at g·ro,vtl1 cloes n<)t l1;11·lle11 well - is to 
l)e c[isco111·;1gecl. S0111e types of pla11ts - 11ot;1IJly Az(1ler1s_. lll1odo's 
;111cl flex c1·r:11atr1_. ca11 l)e i11j111·ecl se,·e1·ely IJy t<)O n111cl1 ;1v,1ilalJle Nit1·0-
ge11 in tl1e soil l,1te i11 the g1·0,vi11g se;1so11. It is g·e11e1·;1lly co11cecled 
tl1at the availalJle 11it1·oge11 sl1c>11lcl IJe IJal,111cecl IJy ;111 ;1deq11,1te st1p
fJly of fJl10s1Jl1oro11s a11cl JJOtasl1 fo1· 1J1·01Jer ,,,oocl fo1·111ation. Experi-
111e11ts l1ave ,hc>1v11 th;1t t<)111,1to fJl,1111s g·1·0,vn i11 soils cc>nt;1ini11g the 
!1ig·l1e1· levels of JJ<)t,1sl1 J1;1cl g1·eate1· 1·esist,1nce to f1·ost cl;1111,1g·e. l l)e
lieve tl1at is tr11e of woody JJl,1nts ,1, ,veil. 

vVe l1,1ve fo1111cl th,tt a l>,1sic fe1·tilizatio11 JJrog1·a111 on JJl,1nts tl1at 
;11·e Sl)111eti111es tr<)t1bles<)111e, i, to fee<! ;1 111o<lest a111011nt of ;1 co1111Jlete 
fertilizer tailorecl to tl1e res11lts of ;1 ~oil test e,1rly in tl1e SJJ1·ing. The 
N in this n1ix sl1011lcl be ,it Jc;i,t 50o/v in ;1 q11icklv av;1il,tble for111, tl1e 
b,1l,1nce in tl1e slo,ve1· 01·ga11ics. '\•Ve like tc> tl1ink tl1at this ,,,011lcl be 
t1,ecl tlJJ IJy late ~u111111e1· or e;1rlie1·. At tl1,1t time ,ve t1·y to JJut sol11IJle 
fe1·tilizers in tl1e i1·rig·;1tio11 ,,,ate1·. Tl1ese ;ire 11s11,1lly gone ;1t the e11cl 
of two ,veeks, so tl1at ,in ins1Jection of the JJlants can l1e!JJ to cleter1nine 
if ,1nother aJJJJlic;1ti<)Il i, necessa1·y. If h:11·de11i11g is slo,,,, the pot,1s11 
in the ,ol11tio11 1n;1v l>e inc1·e;1st~cl ;111<1 tl1e N. clec1·e,1secl. , 

Unde1· ''1t1r:cl1r111ical'' p1·r1ctice.~: 
Tl1e1·e ;ire ways in wl1icl1 JJla11t 111;1te1·i,1l 111,1y l>e !1a1·clenecl !Jy 

lifting ancl transJJlanti11g, either to different areas or IJy rcsetti11g in 
tl1c sa111e IJlock. '\•Ve clo tl1is CSJJeci,1l!y ,vith ,4zalea liners. '\,Ye 11secl 
to l1;1ve consicle1·al>le tro11l>le ,vith stein splitting·, especially on ,,aric
ties ,11ch ;1s lndicr1 n/!Jr1, but it c,111 occ111· in ,111 va1·ieties if tl1e fi1·st 
frost is seve1·e e11ol1gl1. Lifting the JJl,1nts ,incl ti·ansplanting them l1,1s 
vi1·tually eli,ninate(I tl1is 1>1·0l>le111. It 11111st, of C(>ttrse, lJe done bef·c>1·e 
<lange1· of frost is like!)'· 

If crOJJS ,ire 11111lchecl, 1·e1110,,ing the m11lcl1 before frost is likely. 
,viii helJJ to sto1> g·,·o,vth :111cl ,viii p1·01note the escape of he,1t from 
tl1c soil a11cl the consec111e11t 1·aising of the te1n1Jer,1t111·e ;1t tl1c JJlant 
level. 

Root p1·11ning ,viii tencl to 5tOJJ gro,vth ea1·lie1·, ,,,ith consec111ent 
clevelop1nent of' !1arclier wootl, ,incl less likelil1oocl of cl;1111age. 

In 111ost cases, ,vhat the yo11ng IJiant neecls is )Jrotection fron1 
sudden low ten1peratu1·es. Tl1is ca11 be doi;ie by covering ,vith shades 
,vhere practical ancl in case of late rooted cuttings by co,,ering with 
sash. By opening the sasl1 and airi11g ,vl1enever the te1111Je1·ature is 
;1bove freezing, yo11 can extend tl1e tin1e needed for the plant to acl
just to cold te111perat111·es. 

JvIODERATOR GALLE: Thank yo11. You h,1ve noted that we 
have th,·ee 111en talking· on the s,1111e thing, b11t it is in 1·elation to dif
fe1·ent regions. Now we ;11·e going to tl1e cent1·al a1·e;1 - al111ost at 
!101ne. ]\,fr. Collins of Cole Nt1rse1·v, P,tinesville, Ol1io. , 
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HARDENING PLANT MATERIALS FOR WINTER (CENTRAL) 
\,\'. C. CoLLINS 

Cr1le N1111<:1)' C<Jr11jJl111)', 1~11i11e.1v1lle, Ol1iu 

Sevc1·;1I f,1cto1·s ;11·e i11vc)!vc·cl i11 l1;11·cle11i11g· JJl;111ts for wi11te1·. So111e 
;11·c tli1·ectly 1·cl;1tccl t<> c11lt111·,1I j)1·:1ctices :111cl c:111 !)c J),11·ti,1llv co11t1·c>l
lccl l>y tl1e 11111·se1·)1t11e11. Otl1c:1·s, fo1· ex,11111)lc, 11ot so 111,1n,1ge:1l)le, ;11·e. 
i11l1e1·e11t J)l,tnt l1;11·cli11ess ;111cl 111,tj<>t· 1111se,1son,1ble ,ve;1tl1e1· co11cliti(>11s. 

Twc> cx,11111Jles <11 i1111J<>1·t;111t, le.rs c·1111t1·0/lr1b/e (11cto1.1 ;11·e: (1) tl1e 
1·el,1tio11sl1ip bet,,1ec11 tl1e 1101·111;1! l1a1·cli11ess ol :1 Sj)Ccific J)la11t ;111cl tl1e 
loc,1tio11 i11 ,11l1icl1 it is IJci11g g1·c>,1111, ;incl (2) tl1c>se extenclecl j)e1·iods <>t· 
oeve1·e cl1,111ges (>f 1111se;1sc>11:1l ,11e;,tl1e1· tl1,1t ,1l1e1· the sc:1so11,1l 111;1t111·ing 
j)rf>cess. 

T,,,c> ex,11111)le, c1f 111,>1·e <>1· le,, c·r111t1·1J//r1{1/r: f11ct11·1·.1· ;11·e tl1ese: (1) 
one is tl1e clelilJe1·,1te jJl:111 !<> loc,tte tl1e 11111·se1·y ,vitl1in ,t clesirecl ;11·e;1 
J)<>ssessi11g· tl1e la1·gc:st 1111111l>c1· <>f ,1;1l>ilizi11g f:1c:tc>1·s ,11cl1 ,t_s s111t,1ble 
s<>il t)'j>c, ,1i1· cl1·,1i11,1ge :111cl 11e,11·11e,s to l,11·ge IJoclies ol ,11ate1·. (2) 
1\notl1e1· i, tl1c jJl,11111ecl 1·ecl11ction 01· cess,1tic>11 of tl1ose c11lt111·,1l 1)1·ac:
tices tl1,1t e11cc>111·:1ge 11 ig·c>1·c>11s ;111cl 1·a1Jicl ,·ege1,11i11e g1·0,,1 tl1. 

Relationship of 'Hardening' to Hardiness 

Tl1e clcg1·ee <>f i11l1e1·e11t l1,11·cli11e,s 01· colcl 1·esist;111ce 11a1·ies witl1 
cliffe1·e11t Sj)ecies ;111cl \1;1rie1ies, ;incl v,tries fo1· tl1e s,11ne SJJecies i11 clif
fe1·cnt cli111;1tic :11·e,1s. L. H. B,1iley s,1icl, ''I11 ge11e1·,1l, l10,11e11e1·, tl1e 
11nc111alifiecl ,11<)1·cl 'l1,11·cly' i11clicates tl1,1t tl1e 11l,1nt is ,tlJle lo ,vitl1st:1nd 
tl1e ,,,i11te1· c>f ;1 gi,,en JJl,1ce.'· It follo,vs tl1e11 tl1at ;1ttai11i11.~ tl1e ,vi11-
tc1· l1a1·cli11ess <Jf ;1 si)ecilic J)l,111t l)CC<)111es increasing!)' clilfic11lt tl1e 
l,11·the1· it is g1·(>,v11 [1·0111 its so-c,tllecl ,1cl,1pt,1IJle a1·e:1. Tl1is selection 
of ki11cls t(> JJ1·01J:1g·;1te i, ,t i·:1c to1· c,1cl1 11111·se1·y111,111 c:111 clete1·111ine ic>1· 
tl1e a1·e;1 in ,vl1icl1 he g1·0,vs stock. Tl1e gre:1te1· tl1e clist,111ce ;1 SJJecitic 
JJl,111t is g1·c>,,,11 fr(J111 tl1e ;11·c,1 it is 11c>r111;1ll~1 h:11·clv. tl1e g1·c:1te1 1l1P 
prc1l>le111 (>I l1,11·cle11i11g IJecc>111es. 

Effect of Unseasonable Weather on Hardiness 

1\nothe1· factc>1· c>ve1· ,,,hicl1 tl1e 11t1rse1·11111,111 11;1, little co11t1·<JI is 
; 

injt11·)1 follo,11i11g t111se;1;,011;1J te1111)e1·,1t111·c cl1a11.~e.,. U11se,1s011,tl 111e,1tl1-
e1· 111;1y <>cc111· clt11·i11g tl1e 11<>1·111:11 'l1,11·cle11i11g·-111)' J)e1·iocl i11 l,1te s11111-
111er, f,111 ,incl ea1·l)' ,vi11te1· c>1· cl11ring c:trly ,,,i11te1· ;1fte1· tl1e JJl,1r1t 11:1s 
:1cl1ie11ecl its 11c>1·111,1l colcl 1·esista11ce. .1\11 exte11clecl tnilcl tc11111e1·,1t111·e 
JJe1·iocl clt1ri11g· tl1e 1101·111,1! f,1!! riJ)C11i11~ ;,e;1sc>11 111,1y so clel;1y 1·i1>cni11g· 
tl1at tl1e tJl;111t !1;1s i11;1cleq11:1te ti111c to l)eco111e 1)1·01)erly 1·i1Je11ecl. Like-
1vise, S<>111e J)l,1nts ,vhicl1 h,1vc IJcC<>111e 1t(J1·111;1ll)' J1;11·clenecl n1:1y !Jc i11-
j11recl l)ec,111se of :111 exte11clecl l,1te ,e,1sc>11 ,,,a1·111 JJe1·iocl 1vitl1 it, t1st1:1l 
cl1·)1 i11g effec·ts. 

' Seve1·,1l yc·,11·s ;1g<> Sc>t1tl1e111 C,111,1cl;1 CXJJe1·ie11cecl s11cl1 ;1 ,vi11te1·. 
Tl1e lollo1vi11g ,1J1·i11g ;1 1111111lJe1· ol .!1c11·tic11lt111·;1l ;111tl101·itics 111·gecl the 
J)t1l>lic 11,1t t<) g·ive tt]J g·1·<11vi11g 111;111y cl1c>ice, clesi1·;1ble 1Jl:111ts jtt,t l1e
c:1t1se (>[ tl1is j),11·tic11l;11· 111111su,1l ,,,i11te1·. It ,,,;1s repo1·tecl tl1;1t 7() J)e1· 
ce11t c)I tl1e 1·oses ·,vc1·e killccl i11 tl1c To1·011tc> ;11·ea ,tlone. 
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Choice of Nursery Location Important 
Ce1·t,1i11 11L11·sc1·y g·1·0,11 i11g ;11·c,1s ,,,itl1i11 tl1e s;11ne Lc1111)e1·,1tL11·e !1a1·tli-

11ess zo11c ;11·e 111orc l;1vo1·;1lJly lcic,1tctl tl1,111 otl1c1-s. Fci1· ex,11n1)lc, 1n;1ny 
11L11·se1·ies ,11·e siLL1,1tc<I 11e,11· <ii· ,,1iLl1i11 ;1 size,1IJle ,11eaLl1e1· st,1!)ilizing 
;11·e;1, sL1cl1 ;1s Ll1e sl1ci1·e ,11·c,1s (>f Ll1e G1·e,1L L,1kes. 1'o v,11·yi11g cleg·rces , 
tl1esc ,11·e,1s ,11·c 1)1·esc11t i11 \ 1Vi,co11si11, Illi11ois, l11cli;111,1, i\1licl1ig·;1n ,111cl 
Ol1io. 1'11ese lcic,1Lio11s f1·eqL1e11tly o,1e1·l,1JJ f1·11it g1·0,11 i11g ,11·c;1s, and 
tl1ey ,,,c1·c 01·igi11ally selccletl IJccaL1,e tl1ey J)e1·111ittetl tl1e eco110111ic,1ll)1 

i1111)01·t,111t ,1n11L1,1l c1-<)]JJJi11g· of !)0Ll1 IJL1,!1 ,111cl t1-ee f1·L1its. Tl1e 1J1·0IJ
le111 <>f J1,1rclc11ing· 11111·sc1·y ,Loci, i11 tl1ese ,11·e,1s is less i1111JorLant. 

\ 1Vl1ile tl1e ,tl)<J\'C f,1c:t<)1·, 111av ,ee111 so111c,11!1,1L i1·1·clcv,111t to tl1e 
' r>1·,1ctic,1l ,ISJJccLs of l1a1·tle11i11g 1Jl,111Ls f<)J' ,vi11Lc1·, tl1ey ;11·e i1111)01-t,111t 

i11 s11cl1 111,1jo1· cleci,i<)11s ,1s tl1c selccLio11 c,1 11111·se1·y g1·0,11 i11g ,11·c,1s ,111cl 
tl1e cl1ciice of ]>l,111L 111atc1·i,1l g1·ci111 11 ;11 ,1 SJ>ecific loc,1Lio11. 

Field Cultural Practices Affecting Hardening for Winter 

Tl1c c11ltL11·,1! JJ1·acLiccs ,vl1icl1 11L1r,e1·y111e11 c,1n Lise t<> intlL1ce ,vi11-
Le1· l1arcli11ess ;11·e i11 111,111,1 ,11;1vs al111ost i11 cli1·ecL co11t1·;1st of tl1e JJ1-,1c-

' ' tices he Ltses l<> i11iti;1tc ;int! 111,1i11t,1i11 111axi111L1111 ,1cget,1Live gro,vLl1 
clL11·i11g tl1c g·1·c,,,,i11g se;1s<>11. l'J1e l<Jl!o,11 i11g cl,1Les ,11·e IJ,1sccl JJ1·i111a1·il,1 

011 tl1e fielcl OJ)e1-;1Lio11s cil Tlic Cole NL11·se1·)' Co1111J,1n)1 ;it its Paines
,,ille, Ol1io nL11·se1·y . 

• 

C11/tivr1t1r111: SLoJJ lielcl c·L1lti,1,1tic,11 11ot l,1te1- Ll1,1n 1\11g11st 15Ll1. 
Tl1e co1111)etitio11 ,if late ,,,eetl ,111cl g·1·a,s g·1·ci,vLl1 ,1icls in 1·i1)e11ing Ll1c 
,t<Jck as ,11ell ,1, 1·ecl11ci11g l1e,1,1 i11g· ril ligl1t stock. 

Fe1·tilizi11,12,: 1'11e Je1·tiliz,1tici11 <>I evcrg·ree11s stc,ppetl a\)()llt .r Lll)1 

5tl1 ,111cl tl1at of clecitl11011s strict, b)' tl1e 20tl1 of .T 11ly. 
f1-1·igr1lir1n: J1·1-igatio11 rif lieltl stc,ck cL11·t,1ilecl ;1ftc1· tl1e 2(l-25tl1 

of 1\11gL1st. Tl1is tloes 11ot ,IJJJJl)' to lJ1·0,1cl-lc,1vecl cve1·g·1·ee11s ,,,J1icl1 
tr,111spire ;111 ,vi11te1· ;incl ,11hicl1 sl1ciL1ltl 1Je ,veil ,v,1te1-ecl ;1s tl1ey ente1-
tl1e ,11inte1· se,1,011. 

P1·11.11i1·1g: Nci JJl'L111i11g (J11 clecicl11(>t1s stock clo11e ,1fte1· 1\ug11st 
20tl1. 1'11is JJe1·111its ti111e fo1· ;1cleqL1,1tc ,11<Jt1ncl he,1ling· ,incl red11ces 
killl);1ck \)elo,11 the cL1ts. No t1·i111111i11g <>f e,1e1-g1·ee11s altc1- .f11ly 20tl1. 

Plr111t111g: Go(>(I ,eec!IJetl JJre1J,1r;1ti<>11 co11JJlecl ,11 it.l1 e,1rly JJl,1nt-
i11g 01· stock l1elps to ,1ssL11-e <lCC]J ;111cl JJ1·c,fL1,e 1·ooti11g ,111cl ,1 longc1· 
JJe1-iocl fo1· g1·0,1·~!1 ;incl 1·i1Je11ing·. Site ,electio11 ,vitl1in the nL1rsc1·v 
c,1n reclL1ce !1,11·cle11i11g l1;1za1·cls. Pl;1nt l:1te 111,1t111-ing ki11ds on higl1 
;1n(! ,veil clr,1i11ecl soils. 1\clcc1L1ate tiling· will l1elJ) on less f,1vorabl)1 

cl1·;1i11ecl soils. 
Pest Co11t1·0/: \,VJ1ilc ,1<l111itti11g tl1e L1119L1estioned valL1e of ;1 

JJest co11t1·0! JJ1·og1·;1111, tl1c JJ1·csc11ce of l1e,1ltl1~1
, vig·o1·011s foli,1g·e J)e1·

sisti11g 011 ce1·t,1in ki11cls of JJl,111t.,, s<>111eti111es L111til r1-eeze-t1JJ, cloes not 
c11c<)L1r,1ge tl1c early 111,1lL1ring (>f stc111 tissue. 

R11ot P1·1111111g: Root JJl'L111 i11g IJ)' L111cle1·cL1 tting· clL11·i 11g tl1e g1-o,v-
i11g· seaso11 cert,1inly hastc11s tl1e 1n,1tL1ring· of tl1e stock so L1-e;1tcd, al
tl10L1g·I1 tl1e JJL11·1Jose 1n;1y be to JJ1·oclt1ce ,t 11101-e fib1·0L1s 1·oot syste111 
ne;11· tl1e IJ,1se of tl1e pl,111t ;111cl lo ;1ss11111e g1·eate1· t1·ansplanting stic-
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cess the followi11g· se;1so11s. 1 t c,tn lJe clone in ea1·ly sp1·ing· 01· in 1\t1-
gt1st cle1Je11cli11g ttJJOll soil co11clitio11s. 

Seed and Propagation Beds 
1. Fe1·tilizing· stc>JJJJecl IJy A11g·11st 20tl1. Th1·ee JJ01111cls of Kapc<> 

in I 0() g,tllons of ,\1,tte1· 11secl ;1lJ011t eve1·y 10 clays. 
2. Latl1 s11,tcles 1·e111ovecl f1·0111 tl1e JJl'OJJag,ttion IJecls 011 L,tlJ01· D,t)' 

- give 01· t,tke ;1 v.•eek ,tcc<>1·cli11g to tl1e season. 
1 

3. I1·1·ig·atio11 of tl1e i1·1·ig·,1tecl IJeds stOJJpecl abo11t L,tlJ01· D,ty 1111-
less di·y weatl1e1· JJt·e,•ails; tl1e11 it is applied as neecled. 

·1. G1·eenl1011se 111ist JJJ'OJJ,1gatecl soft,voocl c11ttings l1a1·clened (>ff 
belo1·e 1·e111ov,tl. 

5. lv[ist on ot1tcloo1· JJ1·ci1J,tg,1ticin beds sht1t oft' g1·aclt1,1lly when 
ct1ttings ;11·e i·ootecl. 

MODEll;\ TOil G;\LLE: to tl1e T',,ficlwest to 

HARDENING PLANT MATERIALS FOR THE WINTER WITH SPECIAL 
REFERENCE TO MIDWEST CONDITIONS 

C 1,oRC tc Reis 1, ' 

Her,1·'), Field Sr:ecl c111d f,.T11.1·se1)' C'o111,pr111y 
Sl1c11n11clr>r1h, /011Jr1 

J\,ficl,,,est ,1•inte1· co11clitio11s ,t1·e vet·)' diffic11lt on JJl,111t 111,tte1·i,tl, 
IJec,tt1se of tl1e freqt1ent, ,1e1·y 1·,11>id cl1anges i11 te1111Je1·att11e ,tncl 
l1t1111idity. J\,f,111y JJl,t11ts, ,,,J1icl1 ,tre l1a1·clier in 1nt1cl1 colcler cli1n,ttes, 
often co111e tc> grief in 111iclwest are,ts !Jec,ttise of freeze cla1nage to 1111-
riJJenecl tiss11es, c,tt1secl lJy e,trly f1·eezes ,tncl by tl1e ust1al l,tck of ,1 
sno,vl>l,1nket to keeJJ the te1n1Je1·at111·es ,tnd l1111niclity su1·ro11ncling the 
j>l,tnts f1·01n fl11ct11,tting ,viclely. 

Narrow-Leaf Evergreens 
l\'ly t,tlk ,\•ill n<>t cover fielcl g1·0,vn nar1·0,v le,1f everg1·eens, as ,ve 

clo not l1anclle this 111,tte1·i,1l ,it tl1e Hen1·y Fielcl Seecl ,ind Nt11·se1·)' 
Comp,1ny. 

\,Ve clo 11ot JJ1·ocl11ce co11 t,t ine1· eve1·greens g1·0,1•n in soil 01· the 
other co1nn1ci11 mixt11res eitl1e1·, l>t1t the co111111on winte1· JJ1·e1Jarat.ion 
p1·ocecl111·e with this 1n,1te1·ial in 011r ,1re;1 is to pull the everg1·eens to
getl1e1· in tig·l1t g1·0111Js ,111cl 11111lcl1 heavily arouncl tl1e edges of the 
g1·oups with sl1ing·leto,v or l1,1y. Tl1is is tl1e way ccintaine1· eve1·g1·een, 
a1·e ,vintei·ecl ;1t Pl11111fielcl N111·se1·ies ancl they very seldo111 ex1Jerie11ce 
;1ny winte1· cl,11n,1ge. No ]),1rtic11l;11· h,trclening <>ff procellt11·es ,11·e 
p1·,1cticecl. 

To JJroclt1ce 111,tteri,11 tl1,11 is 111ercl1,tnclise,1ble J'cir ot11· 111,til 01·cle1· 
b11si11ess, ,,,e !1,1ve, o,•e1· tl1e ye,11·s, c!evelopecl ,1 1nethocl of gi·owing· n,11-
ro,v-leaf everg·1·ee11s i11 cont;1i11e1·s· <>f ligl1t ,veig·l1t g·ro,vi11g 111ecli111n, 
co1nposecl ol g·1·011ncl s1Jl1,1g·n11111 111<>ss t<> whicl1 abo11t lOo/

0 
JJe,1t is ,tclcl

ecl. Tl1e JJe,tt is 11secl to 1·et,1i11 tl1e slov-• 1·ele,1se nitroge11 fe1·tilize1·s, 
eitl1e1· Ur;1111ite 01· l{orclen #38, ,vl1icl1 ,11·e aclclecl to the lJ<>tting· 111ecli,1 
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cess the followi11g· se;1so11s. 1 t c,tn lJe clone in ea1·ly sp1·ing· 01· in 1\t1-
gt1st cle1Je11cli11g ttJJOll soil co11clitio11s. 

Seed and Propagation Beds 
1. Fe1·tilizing· stc>JJJJecl IJy A11g·11st 20tl1. Th1·ee JJ01111cls of Kapc<> 

in I 0() g,tllons of ,\1,tte1· 11secl ;1lJ011t eve1·y 10 clays. 
2. Latl1 s11,tcles 1·e111ovecl f1·0111 tl1e JJl'OJJag,ttion IJecls 011 L,tlJ01· D,t)' 

- give 01· t,tke ;1 v.•eek ,tcc<>1·cli11g to tl1e season. 
1 

3. I1·1·ig·atio11 of tl1e i1·1·ig·,1tecl IJeds stOJJpecl abo11t L,tlJ01· D,ty 1111-
less di·y weatl1e1· JJt·e,•ails; tl1e11 it is applied as neecled. 

·1. G1·eenl1011se 111ist JJJ'OJJ,1gatecl soft,voocl c11ttings l1a1·clened (>ff 
belo1·e 1·e111ov,tl. 

5. lv[ist on ot1tcloo1· JJ1·ci1J,tg,1ticin beds sht1t oft' g1·aclt1,1lly when 
ct1ttings ;11·e i·ootecl. 

MODEll;\ TOil G;\LLE: to tl1e T',,ficlwest to 

HARDENING PLANT MATERIALS FOR THE WINTER WITH SPECIAL 
REFERENCE TO MIDWEST CONDITIONS 

C 1,oRC tc Reis 1, ' 

Her,1·'), Field Sr:ecl c111d f,.T11.1·se1)' C'o111,pr111y 
Sl1c11n11clr>r1h, /011Jr1 

J\,ficl,,,est ,1•inte1· co11clitio11s ,t1·e vet·)' diffic11lt on JJl,111t 111,tte1·i,tl, 
IJec,tt1se of tl1e freqt1ent, ,1e1·y 1·,11>id cl1anges i11 te1111Je1·att11e ,tncl 
l1t1111idity. J\,f,111y JJl,t11ts, ,,,J1icl1 ,tre l1a1·clier in 1nt1cl1 colcler cli1n,ttes, 
often co111e tc> grief in 111iclwest are,ts !Jec,ttise of freeze cla1nage to 1111-
riJJenecl tiss11es, c,tt1secl lJy e,trly f1·eezes ,tncl by tl1e ust1al l,tck of ,1 
sno,vl>l,1nket to keeJJ the te1n1Je1·at111·es ,tnd l1111niclity su1·ro11ncling the 
j>l,tnts f1·01n fl11ct11,tting ,viclely. 

Narrow-Leaf Evergreens 
l\'ly t,tlk ,\•ill n<>t cover fielcl g1·0,vn nar1·0,v le,1f everg1·eens, as ,ve 

clo not l1anclle this 111,tte1·i,1l ,it tl1e Hen1·y Fielcl Seecl ,ind Nt11·se1·)' 
Comp,1ny. 

\,Ve clo 11ot JJ1·ocl11ce co11 t,t ine1· eve1·greens g1·0,1•n in soil 01· the 
other co1nn1ci11 mixt11res eitl1e1·, l>t1t the co111111on winte1· JJ1·e1Jarat.ion 
p1·ocecl111·e with this 1n,1te1·ial in 011r ,1re;1 is to pull the everg1·eens to
getl1e1· in tig·l1t g1·0111Js ,111cl 11111lcl1 heavily arouncl tl1e edges of the 
g1·oups with sl1ing·leto,v or l1,1y. Tl1is is tl1e way ccintaine1· eve1·g1·een, 
a1·e ,vintei·ecl ;1t Pl11111fielcl N111·se1·ies ancl they very seldo111 ex1Jerie11ce 
;1ny winte1· cl,11n,1ge. No ]),1rtic11l;11· h,trclening <>ff procellt11·es ,11·e 
p1·,1cticecl. 

To JJroclt1ce 111,tteri,11 tl1,11 is 111ercl1,tnclise,1ble J'cir ot11· 111,til 01·cle1· 
b11si11ess, ,,,e !1,1ve, o,•e1· tl1e ye,11·s, c!evelopecl ,1 1nethocl of gi·owing· n,11-
ro,v-leaf everg·1·ee11s i11 cont;1i11e1·s· <>f ligl1t ,veig·l1t g·ro,vi11g 111ecli111n, 
co1nposecl ol g·1·011ncl s1Jl1,1g·n11111 111<>ss t<> whicl1 abo11t lOo/

0 
JJe,1t is ,tclcl

ecl. Tl1e JJe,tt is 11secl to 1·et,1i11 tl1e slov-• 1·ele,1se nitroge11 fe1·tilize1·s, 
eitl1e1· Ur;1111ite 01· l{orclen #38, ,vl1icl1 ,11·e aclclecl to the lJ<>tting· 111ecli,1 
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,it tl1e ti111e ()l }Ji,111ti11g. Tl1ese j)Otted jJl,111ts 11,tve adclitio11;1l foli,11· 
feecling ;1s needed tl11·ot1gl1 tl1e g·ro,ving season. \'\Te have t1sed sever
;1! liifferent le1·tilize1·s a11cl ,t for1nt1l;1 son1ewl1e1·e a1·011ncl 10-15-5 see111s 
,,e1·y s,1tisfactc>1·y. 

It l1,1s bee11 ot11· jJt·,,ctice to st<J/J all fe1·tilizi11g witl1 the e,,ent of 
tl1e fi1·st f1·ost. Act11ally, f1·0111 late s11111111e1· 011 the fertilizer leecli11gs 
;11·e 1·ecl11cecl, ,is co11ti1111,1l soil testi11g· al,v,tys i11clic;1tes a slo,,,e1· 11s,1g·e 
ol fe1·tilizer ,titer tl1e ;1ctt1,1l g1·<),vi11g· JJe1·iod is ove1·. 

As is co111111011I)' 1111cle1·stood, eve1·g·1·ee11s neell to go into ,,,inter 
se;1son ,vitl1 tl1e g1·0,1'ing 111ecli,1 in a 111oist conditio11, tl1e1·efore wate1·
ing is co11tin11ecl rigl1t ttJJ 11ntil the ti111e the grouncl freezes, altho11gl1 
,IS tile ai1· cools ancl tl1e 11s11,1l fall 1·ains occu1·, it is ttsually 11ot 11eces-
5;11·)' to \\',tter ve1·y <)fte11, fro111 ea1·ly OctcilJer <in. 

Afte1· t,vo 01· tl11·ee seve,·e freezes, 11s11ally ,1bo11t tl1e encl of Octo
lJe1·, tl1e cont,1iner g1·0,v11 eve1·gree11s, ,vhicl1 a1·e in (Jtttsicle fr,1111es, ,11·e 
enclosed in JJolyetl1ylene te11ts. Tl1is \l',ts 11c>t ,t 11e,,, iclea ,,,itl1 11s ,ts 
D1·. Cl1aclwick at Ol1io State (!evelo1Jecl tl1is 111ethocl of ,vinte1· jJ1·c>tec
tion so,ne ti111e ,tgo. T,vo 111il poly see111s st1fficie11tly stro11g for tl1is 
JJt11·1Jose. R,tcks ,11·e left ove,· tl1e eve1·g·1·ee11s tci 1·ecl11ce tl1e !1e,1t fro1n 
the sun ,111cl tl1e wl1ole f1·;1111e i~ enclosecl in the poly te11t. rro jJrevent 
sno,,, d,1111age it is !Jette,· to /Jt1t ;1 1·iclge JJO!e cit· 2 x 2's 01· piJJe c!o,,,n 
the center 01· the l1·;11ne ,incl l;1y tl1e poly over this, t,1cking it tigl1tly 
to tl1e f1·a1ne sicles ,111cl e11cls. 

vVe fine! it ver)' necess,11·y to ~ee tl1,1t tl1e poly e11clos11re is ,1i1·
tig·l1t as far ,is /JOssilJle, i11 tl1;1t, ,,,J1e1·e openings h,tve occ11rrecl, pl,tnts 
in tl1e i1111necli,1te vicinity oi tl1e OJJenings h,tve bee11 ve,·y baclly bt11·n
ecl cl111·i11g tl1e wi11ter. Tl1is 11nclo11bteclly is cl11e tci cle-hyllr,ttion 
c,ttised i>y d1·y ai1· ,111cl lo,1r te111pe1·;1 ttires. 

Sho11lcl tl1ere i>e a long SJ>ell c,f 1111seasor1,1bly wa1·111 we;1tl1er in 
tl1e ,,,inte1·, it 1nigl1t l)e 11ecess;11·y to OJJen tl1e encls of tl1e f1·,11ne to 
allow ;1 ci1·ct1l,1tion <)f ai1· to c11t clo,v11 tl1e he,1t inside tl1e f1·a111e, IJttL 
,ve l1ave never ex1>eriencecl this p,1rtict1l,1r problem ,incl l1ave ,tllo,ved 
<i111· poly tents to IJe tigl1tly closecl throt1gho11t the ,vinte1·. 

It is !)est to Je,1,,e the J)<)ly tenL over the frames in the SJJt·ing ur1-
til ext1·e111e colcl ,ve,1tl1er has J),1ssecl - tl1e11 the clete1·1nin;1tion ot l10\\' 
long· tl1e poly is to re1n,1in over the lrame is basecl tlJJon the conclition 
tl1,1t yo11 ,vanL the JJl,1nt to be in, ,ts yo11 ofte1· it £01· sale. In tl1e 111ail 
<>1·cle1· IJusiness, a llcir111;1nt eve1·grecn l1,111clles 1nucl1 better tl1;1n <>11e 
,vitl1 ne,v salt gro1vth 011 it ,111cl tl1e1·elore we fincl it best to re1nove 
the JJo!y tent ,1t·te1· tl1e 111ost severe "'eatl1e1· is over, to keep tl1e !Jl,111ts 
do1·111,1nt as long ,is JJOssible. Po~sibly [01· ro,1cl-sicle or over-the-co1111-
te1· 5ale, tl1e te11t sl1011lcl be left 011, to act as ,t greenl1ot1se to JJ1·ocluce 
e,11·ly g1·owtl1 on tl1e JJl,111ts, tl111s i111pro,,ing tl1eir appea1·ance. It 111ust 
l>c IJ01·ne in 111i11d l1owe,,er, tl1;1t 011ce tl1e JJ!ants !1,1ve been forcecl into 
g1·owth, ,1 l;1te seve1·e t·1·eeze will IJe ve1·y likely to kill ,111 tl1e 11e\\' 
g·1·ci,vtl1 ;incl s1Joil tl1e /Jl,111ts 1·<,r s;1le t·or the season. 

vVe l1a,,e ,1lso JJ1·od11cecl ,t lin1itecl li11e of cont,1iner g1·0,vn deciclt1-
<Jt1s material J>rocl11cecl in the s,1111e ligl1t weight n1ecli,1. One ite1n 
,,,e l1ave 1J1·oclt1cecl s11ccessf11ll)', altl1ougl1 tl1e sales tor it so f,11· h,1ve 
11cit been exciting, has IJeen s01nc of tl1e red bc1·riecl Cotoneaste1·s. 

'89 

• 

' 



"I'l1ese l1;1ve g10,v11 ,•e1·y ,veil i11 tl1e Iigl1L ,,·eigl1t 111c(lia ;111tl ,ve J1;1ve 
,,,i11te1·e(I tl1e111 i11 tl1e s;1111e 111a1111e1· ,ts tl1e 11a1·1·0,,, Je;1f e,,e1·g1·ee11~ 
,,,itl1out tl1e Je;1st !)it 01· troul)le. \·Ve l1,1ve al;o 1Jrocl11cetl goocl pl;1nts 
of Li1e eve1·g·1·ee11i11g ctt11·ny1n1111.1· \',11 ieties ;111cl of 111r1l1onir1, 11;ing· tl1ese 
5,t 111e wi 11 te1·i 11g· 111ethocls. 

The Winter Protection Of Deciduous Field Stock 

D11e to tl1e st1<lde11 ;111cl olte11 ext1·e111e cl1a11ges ol te1111Je1·at111·e 
;111cl l111111iclity, v1·l1icl1 occ111· clt11·i11g tl1e ,,,i11te1· i11 tl1e She11anclo,1l1 ;11·e;1. 
yc>1111g·, 1111rse1·y grc>w11, (!ecicl11c)11s ,lc>ck is very s11IJjecL to wintc1· cl;1111-
;1ge. Eve,·y ;1tte1111Jt J)C>ssil)le 11111st IJe 111ade to h;11·cle11 tlJJ the stock 
;1, ea1·ly i11 tl1e f,111 ;1; is 1Jo,,il)le. Tl1e1·elc>1·c, ,vitl1 111c>st decicl11011s 
stock, 11c> t·e1·tilizi11g is (lc>11e ;1fte1· e,11·Iy J11ly ;111cl c11ltiv;1ti11g is 11s11;1IJ~, 
(!i,conti1111ecl i11 ScJJte111l)e1·. 

B)' 111i(! OctolJe1·, it is 11ecess,11·)' to clig· tl1e te11cle1· stock ;111cl tl1;1t 
,,,J1icl1 !1;1s ;1 Le11cle11cy tc> be te11cle1· ;1s yo1111g· ])l;111ts i11 the 11111·se1·) 
1·0,,,_ \!\Tith 11s tl1<:'sc v,11·ieties i11cl11cle c:r11)'1Jpte1·1.,, /Je11.tzi11_. Bt1dd.leir1, 
Alt/1cr1, C1·a1Je i\•I)'t·tle if g·1·c1,,,11, 11c>sto11 Ivy ;111cl Silve1· Lace Vi11e -
tl1c1·e ;11 c p1·0IJ;1bly 1n;111y otl1er JJl,111ts i11 tl1e s,1111e tcncler c;1tegc>1·y, 
b11t of tl1ose ,ve J1;111tlle. tl1e ;1l)O\'e ;11·e tl1e ,•,11·ietie5 111ost s11l)ject to 
e;11·ly freeze cl;1111age. 

\•Vitl1 tl1e /i1tdr/!eir1, ,,•e i111111ecliatel)' t1·i111 tl1e111 to 011e c;111e ,111cl 
sto1·e. 011 tl1e 1·est of tl1e 111;1te1·i;1I the Ie,1ves a1·e s,,,e,1t off ;111cl tl1e 
JJl,111ts ,11·e tl1e11 p11t in refrige1·;1tecl sto1·;1ges ;1s 11s11;1]. 

Tl1e re111ainclc1· of the (!ecicl11011s 111ate1·i;1J is cl11g ,ts soon ,1s 
J1·eezes t;1ke olf tl1e lea,,e,. \!\Te ]1;1vc tl1e s,1111e tr(>ttl)le ,vith sc>1ne ol 
tl1e P1·i,•et ,111cl Cl1i11ese El111 tl1,1t otl1e1· sectio11s clo, in tl1,1t, tl1ese 
JJl,111ts lc>se tl1ei1· le:1ves ;1l)c>11t the ),1st 01· ,111 ;incl tl1erefo1·e ;11·e the l;1sl 
\',11·ieties to l)c cl11g. Tl1e)' i11cl11clc J.bc>li111n ;111cl 1\111oc>1· lZi,,c1· P1·ivet 
;111cl Cl1i11ese El111, J),1rtic11la1·ly sceclling· Chinese El111. 

,,ve (le> 11c>t 11,c cl1e111ic,1I (!elc>li,111L, on ;111y 11111·se1·y stock. 0111· 
ex1Jc1·ie11c·e with test lots c)f st<>(·k cl1e111ic,1lly (!etoli,1tecl, l1a, bee11 tl1,1t 
it tloes 11ot stor·e, 1>1· kee1) ;1s ,veil ;1, otl1e1· stc>ck. 

011 ve,11·s tl1,1t CJt11· ,tc>1·;1ge l1,1s l)ec11 crow(lecl, ,,,e l1,1ve l1eelecl in 
,l])fJles ,111d /JlL1111s, Cl1i11ese Eln1, \o\1ill(>,1's, Pi11 Oak, ,incl Hy!J1·icl El111. 
i\,fy 0,,,11 j)e1·s011al <>])i11ic>11 is, tl1:1t \·Ville)\\', a11cl J>in 0,1k JJ1·01)e1·l)' 
heclecl i11, cc>111e tl11·011g·l1 the ,vi11te1· bette1· <>t1tsicle tl1,111 ,vitl1 inside 
sto1·,1ge, e,,e11 1·ef1·ige1·atecl sto1·,1ge, 111 l,1ct, c1111· ex1Jerie11ce !1,1s been 
tl1,1t 111ost n111·se1·y stc>ck l1eelecl i11 ]Jf<)J)e1·Iy C<)111es th1·011gl1 ve,·y ,veil 
i11 011tsicle !1eel i)ecls, if it e11tc1·s tl1e ,,,i11te1· i11 ,1 ,,,ell 1·ipenecl co11(li-

• 
ll(lll. 

i\•fODER1\TOIZ G;\LLE: Tl1,111k yo11, J\,f1·. Rc)se. 
vVe ,ire 11<>,1 111c>vi11g c)11 tc> tl1e \·Vi11te1· J>1-c>tectic>n of L;1te-P1·<)JJ,1-

g·,1tecl J>J,1nt l\•l,1te1·i,1l,. vVc 11,1,•e ;1 cl1;111ge i11 s1Je,1ke1·s. l\•I1·. H,111s 
Hess, Hess N111·se1·ies, ,,,ill \)e tl1e s1Jeakc1· i11 1)l;1ce of l\•[1·. Fisl1e1·. 

90 



WINTER PROTECTION FOR LATE PROPAGATED PLANT MATERIAL 
H,\NS H1,ss 

He.,.,· 1\r111·.1e1·i1:., 

J,Jl11)111e, 1\11:111 fe1·s1:)' 

l'l1e ttse 1)1· 111ist i'<>t· tl1e JJt'<)t!t1(·tio11 <>I 11tt1·,c1·)' ,t<>ck IJ<>tl1 (>Lttsiclc 
:111tl i11 tl1e g1·ce11l1<>11se 1lt1ri11g tl1e ,11111111e1· J)et·iot! l1:1s 111;11lc tl1e f)t·o1):1-
gatio11 <>l 111;111y })l;111t, 11111c.l1 c,t~ic1· tl1;111 i11 (),1st ye;11·s. 

Ge11e1·ally ~1Je:1ki11g 111;1te1·i;1J JJl'<JJ),1g·,1ted i11 tl1is ,,,,1y is 111ttcl1 
t<>t1gl1e1· 1!1;111 tl1e ,;1111e j)l,111t J)l'l)tlt1cecl i11 a l1e:1,•ily sl1aclccl g·1·ce11-
l1011,e <>1· 1111cle1· clottl)le gl;1ss ,,,itl1 l1e;1\')' sl1;11li11g. Ho,veve1·, i11 111,111)' 
c;1ses tl1e J)l,111t, ;11·c 111>t ,t1t·1·icie111 I)' 111;1t111·c 1>1· t<)ttgl1 e11011g·h t<J ,,,itl1-
st,111tl tl1e sc,'ct·c cl1a11ge, <>I ,11i11te1· ,ve:ttl1e1·. l'his is es1)eci;1lly t1·11e 
i11 vV,t)'lle, Ne,,, .Je1·sey ,,·hit·l1 ac.c(>1·<li11g to tl1c ch:11·1 is 1>,11·t ol Z1>ne 
#(i 1Jttt 1·e:1llv l>elo11gs to Zc>11c ::r5_ 

' ' ,,ve J)1·01):1g·;1te :1 ,,•i1le , 1,t1·ict,· (>f 111;1te1·i,1l clt11·i11g tl1e sL1111111c1 i11 
t)J>e11 111ist becls ;111cl s1>111e J~l111cJ01/c11rl1·1J'/1 l1yl>1·itls i11 tl1e g1·ee11l1011sc. 
Tl1e fi1·st ye,11· tl1;1t ,,-e t1·ietl tl1e <>J)C11 111ist 011 ;1 co111111e1·ci,1l sc,1le tl1e 
<111es1ic>11 l',t111c t!JJ, ,11 l1:tt clo ,,,e clc1 ,,,itl1 tl1e,e JJl:t11ts for tl1e ,vi11te1·? 
i\-f,tn)' v,1rietie, l1:1cl l)ee11 testetl ex1>e1·i111e11t,1lly f<>1· ;1 fe,,· )'e,11·s l)t1t 
tl1e1·e ,,,e1·e se,•e1·,1l 1111testetl g1·r>LIJ)S. F1·1>111 1>,1,t ex1)e1·iencc ,ve k11e,1· 
111,tt the 011ly s;1fe tl1i11g fc>1· tl1is 111,1te1·ial w;1s f1·a111e JJ1·otection. 

T,,·o l1e,1tecl l1·;1111es ,,,e1·e l)Ltilt ;incl ,111 111ate1·i,1l k110,,111 to 11eecl 
1i1·c>tectio11 jJltis tl1e cl<1t1l)t/L1l g1·1>ttflS ,,,e,·e J>ltt i11 tl1ese l1e,1tecl 1·1·,1111e,. 
·1··e1111)c1·;1t111·c cc>11t1·0I, ,,,e1·e set ,tl 3,1 clcg1·ecs. S,tsl1 ;11·e li11ecl ,vit11 
fll,1stic ,vl1icl1 ,;1ves ,1 l<>t c>I oil ;incl tl1e fr;1111es ;ire ventil,1tecl cl,tily 
111l1e11 tl1e <>titsitle te1111Je1·;1tL11·e 1·ise, to jltst ,tl)O\'e f1·eezi11g. l'l1C' 
fll,111Ls ,t,·e keJ)t jJe1·fectl)1 cl1i1·111;111t tl1i, ,,,,ty ,111cl l)egi11 to g1·01v 11,1Lu1·al
ly i11 tl1e s1>1·i11g. Sc>111e sl1,1c!i11µ, 011 1l1e g·l,t,, is IJc11efic.i,1I i11 !\•l;11·cl1 
;1s the lig·l1t inte11sif)' i11c1·e,tses. 

Tl1is 111etl1c><I is tl1e ,t11·e.,t ,111cl ,;1fest to l1;1,1e live j)l,111ts i11 tl1c~ 
,1)1·i11g. ft is 11<>t the cl1e:11Je,t lJy ,t11y 111e,111s si11ce it cloes 1·elft1i1·f~ 
1110,,ing y<>t11· c11tti11gs :incl l1e,1ti11g f1·a111es, ;1lthcJ11g·l1 tl1e ;11111>t1nt f>f oil 
t1se1! to keeJ) tl1t· fr;1111es lr<>,t 1·ree i, ,111all, tl1e i11iti;1l !J11ilding· cost or 
co111·se is tl1e I ;11·g e i te111 (>f ex !)en ,e. 

In tl1ese f1·;1111e., 111c stc>1·e Azr1lr:r1.5, J>i11es, 1\1lr1p;11rJ/111s, J\,f,1ple,, 1/c:r:, 
. L 

Gi11g·l1r1, Rl·1rJci1Jcle,ncl111r1s ;incl Che1·1·y ,,;1rieties. All everg1·ee11s ,t11cl 
llla11)' tleciclttOUS ite111s St1cl1 ,1, P)'l'f/C(/'11/1111, Be, !Je) is. C1·i111s1J11 J>yg·111y, 
r.otrJ11e11.,te1·.1·, J•1J1·J·ytl1ir1 ,11111 <>tl1E'1· llo,ve1·i11g ,h1·11b, c:,111 l)e left i11 the 
111ist l>ecl 11si11g ,1 ligl11 s,1lt 11,t)' c·c>vc1·ing 1<>1· 1vi11te1· fJrotectio11. 

;\1·e,ts ,vhicl1 ;i1·e ,r>111e,,,J1;1t 111ilcle1· tl1;111 No1·th Je1·sey c,111 ci,•e1·
,,,i11te1· .1zr1ler1.1·, Ile;..: ;111cl i\·f,tJ)les i11 ,I clee1) ci11cle1· IJ!ock r,·,t111e ,vitll 
c<111,1lly g·ootl ,11,cess ;1s ,t l1e;1tetl f1·,1111e. 

S0111e 11L11·se1·ie, i11 ScJt1tl1 .fe1·se)' ;111cl I)el;1,1';11·e l1,1ve sL1ccesslL1ll)' 
1;11·1·iecl fi,•e1· tl1e 1111>1·e te111le1· 111:1te1·i,1l IJ)' (Jlttli11g IJl,tstic ove1· tl1c 
1·11tti11gs Joi· tl1e ,,,i11tc1·. l'l1i, i11,,olves ;1 ce1·tai11 a11101111t oJ 1·i,k, ;1111I 
i11 ;1 se,1e1·e 1vi11te1· lc>sse, c,111 l>e l1e;1vy. 

l'l1e !1est IJolic·y fo1· tl1e i11cli,1 iclt1;1I g1·c>we1· is to ex1Je1·i1ne11t ,111cl 
c!ecic!e 1vl1:11 is best 1·01· l1is ;11·e;1. 

111 co11cl11sil)Tt, tl1e s;1fest 11•;1y tt) o,1e1·,1•inte1· l,1te p1·01J,1gated ctit-
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Lings is :1 l1e:1tecl sto1·:1ge t·1·a111e 01· g1·ee11!1ot1se. If yot1 :11·e in ,t 1·e,1son
:1bly 111ilcl a1·ea ,1 deeJ) cincler lJ!ock or conc1·ete fra111e ,viii st1ffice. Fo1· 
tl1ose ,vl10 like to g·:1111lJle :111cl ,1•a11t so111eLl1ing· i11expensive, n1et:1l 
lJo,vs o[ fl,tt iro11 c11· J)i\Je ccJverecl witl1 JJ!astic ,viii se1·ve tl1e JJ11rJJOSe. 
Yo11, tl1e incliviclt1al fJ1·01Jag·:1Lo1· 11111st clecide ,,,]1:1t is !Jest for yo111· 
b11siness. 

i\1IOI)EJ{1\ TOR GALLE: I-la11s, yo11 111ig·ht like Lo co111e b:,ck 
11JJ. I ,vo11lcl like to call all Ll1e otl1e1· SJJeake1·s lJ;1ck tlfJ. \•\1e dcJ 11:1,•e 
sor11e ti111e a11cl I ,,,011ld like tc1 11:1,·e disct1ssio11. 

011e tl1i11g· tl1:1t 11·:1,11't 111e11tio11ecl :111cl fo1· so111e of 11s i11 the sci11tl1-
. e1·11 1·egio11s it is i1111Jo1·t:111t - ,,,J1:1t clo )'Ot1 do ,1IJ011t j)1·otecting· tl1e 

jJla11t J)l'OJ)agatc11· l1i111sell i11 tl1i, ,,·inte1· ,,,eatl1e1·? -r11is is a fact ,,,e 
overlook. 

1\gain, if yc1t1 !1a,•e :111y y11estio11s, ,,·l1e11 yo11 sLa11cl tlJJ J)le,tse give 
yc1t11· n:1111c ,tncl tl1e11 1!1e qt1estio11 fc>1· tl1e J)a11el. 

i\,fJ{. _JJJ\,J \ 1VELLS: I ,1•c>11!cl like to :tsk i\1l1·. l{ose to e11!:11·ge a 
little 011 the lig·l1t,veig·l1t 111cclit1111 he h,1s 11secl. Has l1e t1·iccl a11y otl1e1· 
for111t1l:1tic1n,? Is tl1is tl1e 1·es11lt c1f :1 11c>r111,1! test ,incl l1c1,1• cloes the 
gro,vtl1 in tl1is 111ecli11111 cc11111J:11·c ,vitl1 111c11·e co11ve11tio11al 111ecli11111s? 

1\11{. ROSE: Yes, ,,,e l1:1vc 11·01·kccl ,,,ith this son1e cig·ht yea1·s 
now, I believe. v\Te 11:1,•e t1·iecl s11cl1 111ixtu1·es :1s peat ,t11cl perlite, soil 
ancl perlite, a11cl :t 5111:111 g·1•c1t11J ,,,itl1 5oil ancl JJeat. 111 e,,ch c:,se ,,,e 
fot1ncl ,,,J1erc J)erlite i, 11secl ,,,e l1,1ve prol)le1ns th:1t ,tre not co1111non 
in :111y !J11sine5s b11t tl1e 1n:1il c>1·cle1· tr,1cle. That is once ;1 jJ,tck:1ge of 
0111·s gets into tl1e l1:111cl, of ki11clly U11cle S:11n, he ca11 clo 11101·e witl1 
tl1;1t p,tck,tg·c lJefo1·e it gets tc> the c11sto111er tl1an yo11 ,,,011lcl believe 
jJossible. 11 )'Ott 115e perlite, IJy tl1e ti111e the c11ston1er gets the pack
:1ge, it 11:1s IJee11 sl1:1ke11 so 11111cl1 tl1:1t IJ1·actically :111 the perlite is in 
tl1e lJotto111. 1-11e1·efo1·e, ,,·e 11:1,•e to 11se s01netl1ing that binds :ind 
stays in place. SJJl1:1g·n11111 111<1~s give, 11s a hette1· res11lt i11 th,tt 1·e
SJJect. 

1\s f:11· ,ts ,ve co11lcl see, 111ixt11re~ c>f' JJeat ;incl JJe1·lite, JJeat :incl 
SfJl1:1gn11111, a11cl :111 v:11·io11, co111hi11;1ticJ11s clicl not gi,•e 11s any IJette1· 
gro,1rtl1 than st1·aig·l1t Sj)l1,1g11111n. 

No,v ,,,e fine! tl1is, if' ,ve st:1rt off ,vitl1 yo11ng JJOttecl c11tting·s, tl1:1t 
tl1esc c11ttings g·1·0,,, ,,ery slo,vly i11 tl1e gro11ncl SfJl1,1g·nL1111. 1-hc1·efc>1·e, 
,ve st,11·t oft" wit11 tr:1nsJJl,111ts rather than extremely yo11ng materi,11. 
Tl1:1t ,tcti<Jn, :1s s0111e of yo11 111ay lJe ,1ble to inforn1 111e, is JJossible be
c,111se there is so 11111ch ,1e1·,1ticJn i11 tl1e SJJl1agn11111. 

As f,11· as fe1·tili7ing is conce1·necl, ,,,e fo11ncl by aclcling· orclina1·y 
1·e1·tilizer to sphagn11111 111oss ,ve got 110 bette1· gro,vth than ,vith Borden 
38. Yo11r 11re,1 111ig·l1t lJe goocl for lo11g-range nit1·ogen effects. We 
11se Borclen's 38 l)ec:111se we tl1i11k it is milcler than 111·ea 111ight be ancl 
if ,,,e wo11lcl J)tlt it i11 :1 s111,111 ,111101111t ol pe,tt :incl incorJJorate the JJeat 
into tl1e SJ)l1;1g11t1111. it ret:1ined tl1e fertilizing· v,1J11e ve1·y ,veil. Have 
I :111s,ve1·ecl yc>ttr qt1esti<>n, .f in1? 

i\1IR. vVELLS: Yes. Cc>11lcl I j11~t extencl this ancl :1sk yo11 what 
sol11ble teecli11g JJ1·og1·:1111 yo11 t1se, 110,1• 1·1·eq11cntly vc>tt 111:1int,1i11 it 
:1fte1· yo11 h,tve got tl1e JJl:1nt est:1l>lisl1ecl i11 tl1e 111oss? 
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i\•IlZ. ROSE: vVe tlo not h,1ve ,t 1)1·og1·,1n1 of weekly or ti1ned 
J}e1·iotl of leecli11g, but ,ve ,111,1ly1e tl1e 111ecli,1 abo11t every ,veek 01· ten 
tl,1ys ,incl ,vhe11 tl1e fertilize,· is i<)\V, the11 ,ve fertilize. vVe have been 
11sing inst,tnt Vige1·0, wl1icl1 gives 11s very fine 1·es11lts, ,111cl we h,tve it 
in 011r store ,1nyway tor ret,til sales. \•Ve found as we ,tnalyzed tl1e 
111ecli11111 going c>n tl1ro11gl1011t tl1e l,tte su1nmer ancl fall that tl1e ti111es 
tl1at ,ve neeclecl tc> fe1·tilize we1·e les, ,111cl less. 

i\•IIZ. CASE HOOGENDOORN: Yo11 s,ty y(>t1 t,1ke ,t lot 01· tl1is 
111,1te1·i,1l early in tl1e f,111 ,tncl p11t it i11 st<>rage. \,Vh,tt te1111Jer,1t11re 
clo yo11 ru11 on yo111· ccintrollecl storag·c? 

1vlR. ROSE: .Just alJ011t freezi11g·, C;1se. It is l1,11·cl to get tl1e 
l>ig stor,,ge cell,11·s clc>wn t<) ,1nyv.•l1ere near 1·1·eezing·, as yo11 ,vo11ld 
k 11c>,v, ,,, l1e11 tl1e ,ve,, tl1e1· is w;11·111 011 ts i cle. vVe t1·y to get it clown in 
tl1e 1·orties and tl1e11 do,1•n to the tl1i1·ties. That is the best we can do. 

J\•[R. HOOGENI)OORN: l woulcl also like to ask Hans a ques
tion ,1bo11t ove1·,vi11tering in fra1nes. \!\That is your tempe1·atu1·e in 
tl1e f1·;1111es tl11ring tl1e cl,1yti111e? 

J\,11z. Hf\NS_ Hl:~SS: Tl1e te1111Je1·;1t111·e g·oes ll]>- v\Te <>pe11 tl1e 
s,1s11 11 p. 

J\,fJZ. HOOGENDOORN: In 1·1·eezing ,veatl1er? 
J\,fR. HANS HESS: Yes. Once the s11n co111es ll}J we C>JJen tl1e 

s,1s11 on tl1e lee ,icle <>I the ,,,ind, ,c> ,,,e tlt>n't g·et ,t bl,,st of colcl ;1i1·, 
IJ11t tl1e f1·,1111es ,11·e ,1clj,1ce11t to tl1e g1·eenho11,es so tl1ey ,11·e JJ1·otectecl 
l'ro111 too 11111cl1 wine!. 

J\·IIZ. HOOGEN1)001ZN: .';till yc>11 ,11·e going ,v,1y ,1bove 34 
,vl1e1·e )'OLI l1,1ve ,, tl1er111ostat set. 

i\•IIZ. HANS HESS: That is right. 
i\'IR. HOOGENDOORN: What is tl1e result? vVhen we l1,1ve 

triecl <)\•er ,vinte1·ing·. in the SJJ1·ing tl1e 1>la11ts sta1·t to clie 11·0111 t!1e 
tc>p clow11. 111 otl1e1· ,vorcls, tl1ey l1,1ven't I1acl sufficient colcl to lJ1·eak 
clc>r111anc)'· 

i\•IIZ. HANS HESS: \,Veil, tl1,1t h,ts not been ou,· experie11ce sc> 
f,11·. Eve1·ytl1i11g we l1,1ve ca1·riecl tl1ere, th,tt includes so111e g·r,tl.ting 
1n,1te1·i,1I like clog,1•ootl ,111cl beeches, ,vhicl1 you speak of, and .J ap,1-
nese 111,tples fro1n c11tti11gs, l1,1ve co1ne thro11gl1 very ,veil. l\1faybe ,ve 
ventil,1te a little 1no1·e tl1a11 yo11 clo, I clon't kno,v. 

j\,JR. HOOGENDOORN: I)cJ )'Ott over,vinter ,1ny cli1nbing· l1)'
li1·;111geas i11 tl1e f1·,1111e? 

l\1IR. HANS HESS: Yes. 
i\•IR. HOOGENDOORN: \!\Te cttt the1n in the fall ancl put tl1e111 

in tl1e lr,1111e. \,Ve lost son1e of those, ,incl tl1e ones v.•e clidn't lose, 
,l10,1•ecl ha1·clly ,1ny 11e,v g1·c>,vth. \,Vii)'? 

i\•IR. HANS HESS: \,Ve 111ake 50111e hyllrangea c11ttings ;1lso. 
,,ve 111ake tl1e111 cli1·ectl)' i11 ,t !Jot, a11d clon't pot the1n after they are 
1·ootecl. \!\Te tr,111,fe1· the111 i11to the fr,11ne for the winter, and so far 
;it le;t~t they !1,1ve c<>111e i11to growt/1 in tl1e spring. vVe have hacl sorne 
losses the sa1ne ,ts yo11 l1,1,1e, but tl1ose th,tt have co1ne tl1rougl1 !1ave 
gro,v11 nicely. 

i\1IR. HOOGENDOORN: You l1;1ve !1,1cl so1ne growth, so l1ave 
,ve, b11t it llicln't ,1111c>1111t to ,111ytl1ing. \!\Te l1,1ve tried somethi11g dif-
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lc1·ent ,111cl it 11,ts \V<i1·kecl ot1t IJe,111tif11ll)', tl1,1t is \vl1y l ,v,1s ,1~ki11g yo11 
alJ011t colc! stci1·age. 0111· ,to1·,1ge 1·11ns ;111ywl1e1·c f1·0111 3,i to 38° F., 
;1 s111;1!! cci11trollecl ~t<>r,1ge. 1\nyl1ov1', ,ve l1,1ve ,1 cl;11·k ;111cl co11sta11·t 
tc111 JJe1·,1t111·e va11 It ,vl1 icl1 see111~ t<> IJc st1fl icie11 t to b1·e,1k clo1·111;111c)'. 
\,\Te JJttt tl1c ct1tti11g·s ttJJ i11 JJOI)' !Jags, JJttt tl1e111 i11 tl1e colc! st<J1·agc 
ro1· ,1lJot1t tl1rce 111011ths. 111 lvf,11·cl1 we take tl1e111 011t ,incl JJOt the111. 
·1-11en ,,,e b1·ing· the111 011tsicle i11 tl1e. fr,1111e, ;111cl ,,,c J1;1ve shoots ;111y
,,,J1e1·c l1·0111 8 to 15 i11cl1es. 1-11c11 \1'e 11,1,•c tl1e111 gro,vi11g. 

i\,fJ{. ROI~AND 111,v\TJLl)E: i\f,1ylJc I C<>ulc! 111,tke ,1 ,t1ggesti<>11. 
\iVc h,tve ,11,,,,,ys liec11 JJ<>o1· ,1, f,11· ;1s c,1JJit,1l i11vest111ent is concernecl. 
One tl1i11g· ,,,e clicl, ;incl s<i111e <Jf yot1 ]1;1ve seen it, ,v,1s to b11ild g1·ee11-
l1c>11scs \1•l1icl1 ;ire c<>tll(J,11·;1tivel)' lo,1•. I sttJJp<ise the c>1Jti11111111 heigl1t 
1·1111s ;11·<i11ncl five feet f1·0111 tl1e s<>il Je,1el t<> the riclge. \•\ie h,,ve 11<> 
l1e,1t v1'h,1tsocver in tl1osc. l h,tVf• taken rl1<>clcicle11cl1·on g1·al'ts ;111cl t,1k
c11 the,n 1·igl1t 011t <>I tl1e g1·,1l ting IJencl1, ,,,l1i<:l1 ,ve r11n ,it 70 clegrees, 
ct1t tl1e stock, <>ff ,,t the JJr<>1Je1· ti111e, 1Jla11tecl tl1e111 _i11 ,1 soil 111ixt111·e 
1·ight i11 tl1e g1·ce11l1<>11se ;111cl ke(Jt tl1c g1·ee11l1011,e 1·rcist f,·ee. 1-11e ,,,,,,, 
,ve cl<> th,tt, is to h,1\1e tl1e gl,1,s <>11, ·1J11t 1·eec! 111,tts oye,· the gl,tss ,ind 
thi-<>111 s,1lt l1,1y <Jve1· tl1e 111,1ts. s<> 11c> ligl1t ;111<1 110 f1·ost c,111 get i11. · 
1\lo11g ,1IJ011t tl1c lirst cil j\,f,11·cl1, ,,·!1enevcr the te1nper,1tt11·e see111~ to 
,ettle c!o,v11 t<> s<i111ctl1i11g re,1sc>nalJle, ,,,e st,11·t t;1ki11g s0111e of tl1,1t oil. 
\ 1\Te clon't ,1101·,·y ,tlJc>11t givi11g tl1c111 ligl1t 1111til it is JJ1·ctty s,tlc to t,1ke 
,111 tl1c cove1· off cxce1Jt tl1e gl,1ss. \,\Te [incl ,,,e get ve,·y nice g1·0,vtl1 
<>n ,1 1111111IJe1· <>f tl1i11gs that ,,,,t)', IJcc;111se v11e J1,1vc clone it witl1 clog·
,,,,ciocl c11ttings, ,vitl1 ,1z,1le,1s, ,111cl ,,,itl1 e,,e1·g1·ee11s. \•Ve t,1ke the111 1·igl1t 
<>tit ot· tl1c l1e,1t ,111cl JJ11t tl1e111 i11 tl1c1·c ;111cl ve,·y sclclr>111 l1,1,,e ,tJl)' 
1 rottlJ!e. Tl1e cinly <>11c IJ1·olJlc111 ,v,1s ,11JIJle c11ttings, ,111cl I kind <>f 
thi11k it is ,1 S(JCci;1] JJrolJlc111. Tl1C)' kce1J ,111 right 11ntil SJJ1·ing ,incl 
:1IJ011t tl1e ti111e tl1C)' start IJlcio1r1i11g· ,incl growing·, tl1ey kine! of ,vilt 
,1,1•,ty. I clon't thi11k tl1;1t l1,1cl ;111ytl1i11g t<> clo ,vitl1 tl1e stor,1ge. 

Tl1at is ,1 co1111J,11·,1tivcly che,tp ,,,,t)' of storing· ,vit11 little ,vo,·k i11-
vol,1ccl. \i\Te ,11,1te1· tl1e JJl,111ts ,,,J1e11 we 1J11t the111 i11 ,incl ,,,e clon't 
to11cl1 tl1e111 t111til tl1ey ;11·e sold. 

j\,fJ{. HOOGENI)OORN: Yes, b11t tl1,1t is in S011tl1 fe1·sey. Yo11 
c,tn't cl<> tl1,1t i11 Ne,v E11gl,1ntl. 

i\1fl{. 1i1,\,VlLI)E: If y<>t1 (Jt1t tl1e s,tlt l1a)' or1, )'<Jll c,111 cl<> it. I t 
is like i11s11l,1ting \11itl1 cx1Je11si,1c IJ11ilcling· 111;1tc1·ial. 

wII{. PETEil VEl{i\,fEULEN: S0111c ye,11·s ,1go, I 
1·e111e111lJe1· l1c>,1' l<>11g ;1g·c>, ./01111 ~11rikc· <>ll tl1e styr,110,1111. 
l1,1cl ar1y cx1Je1·ie11cc ,,,itl1 <J11e1·,vi11tc1·i11g ,,,ith St)'1·;1loa111? 

clo11't 9t1itc 
Has anyo11c 

J\,fJ{ .. TACK HILL: i\•1,tylJc I c,111 ,111s1ve1· th,1t 911estion. ,,ve 
ha,,e l1,1cl ,tn ex1Je1·i111ent,1I lot <Jf (Je1·l1,1JJS 200 <>1· ~()0 1Jl,1nts tl1at ,ve 
l1,1,1e v1'i11te1·ecl 11<J\V t,1-<) yc:11·, i11 l1eltecl sty1·,1fo,1111 111ateri,1l. 1\ctt1al
ly, it is 111,1de 1·ig·l1t 11e;11· J)1111clec. \i\Te !1a,,e r1<it obse,·,,ecl ,1ny clil'fe1·
encc in over,11i11te1·i11g i11 tl1osc IJe,111tif11lly i11st1l,1tecl cont,1ine1·, f,·0111 
tl1e 10 g,1l lon c,1n. Tl1e tJl,tnts g1·cJ,1· j11st ;1s ,,,ell - 11cJ IJette1, 110 
,vo1·se. 

i\'IR. PETE]{ VEl{i\•IELJLEN: 
l1,1ve11't tot1cl1ecl )'Ct 011 !1arclening· 
])oes ,1nyci11c 11,1,,e ;111y CXJJe1·ienc·e 011 
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tll,1 t? 



j\,JJ{. _J Ji\,J \,VELLS: I c,111 111;1ke ;1 co111111cnt bt1t I llon't k110,1' 
,,,J1ctl1e1· it is J)e1·ti11e11t. \,\Tc l1,1vc a co111)le of pl,tnts i11 tl1e l);tck oi 
tl1c 1·<i<l111, 1·!1ollocle11([1·0n, ,,,l1icl1 11·e1·c t1·e,1tell ,,,itl1 CCC. This is a 
g1·011rtl1 ·,·eg11l,1to1. It is ,t cl1,,;11·fi11g co1111)cJ1111ll. ft is i11te11llecl t<l i11-
cl11cc !)ttlllli11g. I tl1i11k it cl<ies <>11 ;1 str<J11g g·1·0,ving v,11·ict)' <if 1·!1ocl<)· 
cle11cl1·011 like 1 r1.1e11.,,1 ,·11pr:1 /111111 ,,,l1ic:l1 11;1t111·ally 111;1kc ;1 thi1·ll set of 
g·1·<i,,,tl1 l,ttc i11 tl1c s11111111c1· l<J1· 11s. ,\ t1·e,1t1ne11t of CCC i11 J\,f,1y 1·e
cl11cell tl1c size <>I tl1e J)l,111t t<l ,<J111e cxtc11t, i11cl11cecl l)t1lllli11g ;111<1 
JJt·cve11tecl tl1is l;1tc g1·0,,,th. Tl1is is only one tre,1t111ent and we clon't 
kno,,, ,,,hat tl1c J)l,111t is goi11g tci llo tl1rougl1out tl1e winter, ,vhetl1c1· 
1 l1c bttcls ;11·c ,111)' g<><lll. Tl1e1·e ,11·e ;1 lot 01· tl1ings tc> be dete1·1ninccl, 
lJ11t it cl_icl JJ1·c,,c11t l,1te gr<>,vtl1 <>n tl1i, ,,,11·iety. 

J\,JJ{. HILL: (111 1·efe1·cnce tr> l{alJJl1 Sl111gert·s J),lJJet· on 1·<>c>L 
JJ1·1111ing·). Tl1e ;11·g11111c11t of 1·c><>t J)1·1111i11g ,•e1·s11s t1·a11s1)l,1nti11g 01· 
JJc1·l1,1JJ, 11<Jt eve11 t1·,111sJJl,111ting is JJe1·c1111ial in <>11r c,1ITIJJ, ;111cl we ;11·c 
cle,11·ly lli,,illell i11<l t\1'<> g1·<>ttJ)S, tl1osc ,,,J1<> ;11·e lci1· ,tncl those ,vhl> ;11·e 
,1g·:1i11st ;111cl tllC)' ;11·c botl1 ,,e1·y st1·<J11g i11 thci1· co11victions. I tl1ink 
~'<>11 11,1,'e 111J1·igl1t j1111iJJc1·s, tl1e vi1·gi11i<r11ri, 11•l1icl1 a1·e t1·11l)' cliffic11lt 
t<J t1·;111sJJl,111t e,1Jeci,1lly i11 e,11·ly fall j11st 1vl1cn tl1at 1Jla11t is ,tt tl1c 
,,e1·y JJe:tk i11 ,tJ)JJe,11·a11ce ;incl 111;1rkct,1lJilit)'. \!\Te l1ave to ,L l;11·ge cx
tc11t ,ol,•e(l tl1;1t JJ1·olJle111 IJ)' 11si11g tl1e Glr1i1cr1 l,etz :ts 1111cle1·stock 
1·;1tl1c1· tl1,111 tl1c, cl,1ssic 1;i1·g111ir111r1 or Cl1iner1.1i.s. vVc g·ct ;1 1·<>C>t S)'S

tc111 ,,,J1icl1 i., SIIJ)el·i()J' to ,111)' 1·()()t sy,te111 \l'C get ,,,j1]1 1;i1·g·i11ir111r1, ,Ill(! 
tile)' ]1;1vc ,1 l1igl1e1· 1Je1· ce11t of liv,1l)ilit)'· 

j\,JOI)EJ{1\ TOl{ GALLE: I l)clieve this C<J1111Jletes ot11· ti111c. J 
11•011lcl like t<J tl1;1nk ,111 tl1e 111e111l)e1·s ol the )),tnel fo1· tl1ei1· p,11·ticiJ),1-

• tl(JJl. 
\,\Tc 11<J11' l1,111e ,t follc>,1'-111J <J11 s<J111etl1ing <Jf 11•!1;1t we l1,1cl i11 clis

t:11s,i<)t1 tl1 is 11101·11 i 11g - Syste111s ,tnll J\,J echan iz,t tion in ;1 Co11 t,1 ine1· 
N111·,e1·)' - ,111cl 1\1l1·. Geoi·gc Oki, of Oki N11rse1·y, Inc., S,1c1·;1111e11t<>, 
c::1lif<)l·11i;1 ,viii JJ1·ese11t it. 

SYSTEMS AND MECHANIZATION IN A CONTAINER NURSERY 
G1,0RGE S. OKI 

Ol1i l\111.1·se1)', /11c. 
Sr1r1·r1111c11 tr 1, Cr,/ if 1J111 i11 

Tl1e 111ost 111·gc11t 11eecl c>f tl1c C,1lil'o1·ni,1 1111rsery i11cl11stry, ,,,itl1ir1 
its JJt·esent 111,11·ket, is lc>1· lo11,e1·ecl cost ol J)t·oduction. This is tl1e 
<JJJe11i11g· 5C11te11ce of 1)1·. Kc1111etl1 F. Bake1·'s j\,[an11,1l 23 <it· ''The U.C. 
Syste111 1·01· P1·ocl11cing He,1ltl1y· C<i11taine1· Gro,,,11 PJa11ts." Tl1is 
j\,[;11111al 23 \\'as eclitecl i11 SeJJte111IJe1·, 1~)57. 

vVitl1 ;1111111,11 i11c1·e,1ses i11 ge11er:1l <JJ)e1·,1tio11,1l costs, l,1bo1·, 111,1te-
1·i,1ls, ;111cl all t,1xati<J11s 011 l<>c,11, ~t,1te ;111cl 11atio11,1l levels, tl1is 111·g·ent 
11eecl is IJeco111ing 11101·e sig11il.ic,1nt t·o1· l)11si11ess s11rvival. 

Syste111s ,111cl 111ccl1,111iz,1tion is ,111 i11teg1·al ]J,11·t o{· tl1e U.C. Systein 
;1lc>11g· ,vitl1 tl1e ge11e1·,1I JJ1·actices ,1s <>t1tli11ecl in }\,f,1nt1,1l 23. Son1e ol 
tl1c i1111)cl1·t,1nt 1·,1ctc>1·, i11 i11tegrati11g· S)'Stc:111s ;111d 111echa11iz;1tio11 ,11·e: 



j\,JJ{. _J Ji\,J \,VELLS: I c,111 111;1ke ;1 co111111cnt bt1t I llon't k110,1' 
,,,J1ctl1e1· it is J)e1·ti11e11t. \,\Tc l1,1vc a co111)le of pl,tnts i11 tl1e l);tck oi 
tl1c 1·<i<l111, 1·!1ollocle11([1·0n, ,,,l1icl1 11·e1·c t1·e,1tell ,,,itl1 CCC. This is a 
g1·011rtl1 ·,·eg11l,1to1. It is ,t cl1,,;11·fi11g co1111)cJ1111ll. ft is i11te11llecl t<l i11-
cl11cc !)ttlllli11g. I tl1i11k it cl<ies <>11 ;1 str<J11g g·1·0,ving v,11·ict)' <if 1·!1ocl<)· 
cle11cl1·011 like 1 r1.1e11.,,1 ,·11pr:1 /111111 ,,,l1ic:l1 11;1t111·ally 111;1kc ;1 thi1·ll set of 
g·1·<i,,,tl1 l,ttc i11 tl1c s11111111c1· l<J1· 11s. ,\ t1·e,1t1ne11t of CCC i11 J\,f,1y 1·e
cl11cell tl1c size <>I tl1e J)l,111t t<l ,<J111e cxtc11t, i11cl11cecl l)t1lllli11g ;111<1 
JJt·cve11tecl tl1is l;1tc g1·0,,,th. Tl1is is only one tre,1t111ent and we clon't 
kno,,, ,,,hat tl1c J)l,111t is goi11g tci llo tl1rougl1out tl1e winter, ,vhetl1c1· 
1 l1c bttcls ;11·c ,111)' g<><lll. Tl1e1·e ,11·e ;1 lot 01· tl1ings tc> be dete1·1ninccl, 
lJ11t it cl_icl JJ1·c,,c11t l,1te gr<>,vtl1 <>n tl1i, ,,,11·iety. 

J\,JJ{. HILL: (111 1·efe1·cnce tr> l{alJJl1 Sl111gert·s J),lJJet· on 1·<>c>L 
JJ1·1111ing·). Tl1e ;11·g11111c11t of 1·c><>t J)1·1111i11g ,•e1·s11s t1·a11s1)l,1nti11g 01· 
JJc1·l1,1JJ, 11<Jt eve11 t1·,111sJJl,111ting is JJe1·c1111ial in <>11r c,1ITIJJ, ;111cl we ;11·c 
cle,11·ly lli,,illell i11<l t\1'<> g1·<>ttJ)S, tl1osc ,,,J1<> ;11·e lci1· ,tncl those ,vhl> ;11·e 
,1g·:1i11st ;111cl tllC)' ;11·c botl1 ,,e1·y st1·<J11g i11 thci1· co11victions. I tl1ink 
~'<>11 11,1,'e 111J1·igl1t j1111iJJc1·s, tl1e vi1·gi11i<r11ri, 11•l1icl1 a1·e t1·11l)' cliffic11lt 
t<J t1·;111sJJl,111t e,1Jeci,1lly i11 e,11·ly fall j11st 1vl1cn tl1at 1Jla11t is ,tt tl1c 
,,e1·y JJe:tk i11 ,tJ)JJe,11·a11ce ;incl 111;1rkct,1lJilit)'. \!\Te l1ave to ,L l;11·ge cx
tc11t ,ol,•e(l tl1;1t JJ1·olJle111 IJ)' 11si11g tl1e Glr1i1cr1 l,etz :ts 1111cle1·stock 
1·;1tl1c1· tl1,111 tl1c, cl,1ssic 1;i1·g111ir111r1 or Cl1iner1.1i.s. vVc g·ct ;1 1·<>C>t S)'S

tc111 ,,,J1icl1 i., SIIJ)el·i()J' to ,111)' 1·()()t sy,te111 \l'C get ,,,j1]1 1;i1·g·i11ir111r1, ,Ill(! 
tile)' ]1;1vc ,1 l1igl1e1· 1Je1· ce11t of liv,1l)ilit)'· 

j\,JOI)EJ{1\ TOl{ GALLE: I l)clieve this C<J1111Jletes ot11· ti111c. J 
11•011lcl like t<J tl1;1nk ,111 tl1e 111e111l)e1·s ol the )),tnel fo1· tl1ei1· p,11·ticiJ),1-

• tl(JJl. 
\,\Tc 11<J11' l1,111e ,t follc>,1'-111J <J11 s<J111etl1ing <Jf 11•!1;1t we l1,1cl i11 clis

t:11s,i<)t1 tl1 is 11101·11 i 11g - Syste111s ,tnll J\,J echan iz,t tion in ;1 Co11 t,1 ine1· 
N111·,e1·)' - ,111cl 1\1l1·. Geoi·gc Oki, of Oki N11rse1·y, Inc., S,1c1·;1111e11t<>, 
c::1lif<)l·11i;1 ,viii JJ1·ese11t it. 

SYSTEMS AND MECHANIZATION IN A CONTAINER NURSERY 
G1,0RGE S. OKI 

Ol1i l\111.1·se1)', /11c. 
Sr1r1·r1111c11 tr 1, Cr,/ if 1J111 i11 

Tl1e 111ost 111·gc11t 11eecl c>f tl1c C,1lil'o1·ni,1 1111rsery i11cl11stry, ,,,itl1ir1 
its JJt·esent 111,11·ket, is lc>1· lo11,e1·ecl cost ol J)t·oduction. This is tl1e 
<JJJe11i11g· 5C11te11ce of 1)1·. Kc1111etl1 F. Bake1·'s j\,[an11,1l 23 <it· ''The U.C. 
Syste111 1·01· P1·ocl11cing He,1ltl1y· C<i11taine1· Gro,,,11 PJa11ts." Tl1is 
j\,[;11111al 23 \\'as eclitecl i11 SeJJte111IJe1·, 1~)57. 

vVitl1 ;1111111,11 i11c1·e,1ses i11 ge11er:1l <JJ)e1·,1tio11,1l costs, l,1bo1·, 111,1te-
1·i,1ls, ;111cl all t,1xati<J11s 011 l<>c,11, ~t,1te ;111cl 11atio11,1l levels, tl1is 111·g·ent 
11eecl is IJeco111ing 11101·e sig11il.ic,1nt t·o1· l)11si11ess s11rvival. 

Syste111s ,111cl 111ccl1,111iz,1tion is ,111 i11teg1·al ]J,11·t o{· tl1e U.C. Systein 
;1lc>11g· ,vitl1 tl1e ge11e1·,1I JJ1·actices ,1s <>t1tli11ecl in }\,f,1nt1,1l 23. Son1e ol 
tl1c i1111)cl1·t,1nt 1·,1ctc>1·, i11 i11tegrati11g· S)'Stc:111s ;111d 111echa11iz;1tio11 ,11·e: 



1. l'ype of crop. 
2. Size 01· ope1·ati(>t1. 
:l. Geogr,tJJl1ic,tl l<>c,1ti<>11 a11ll_ cli1n,1te 
4. Exi,ting l,tcil itie,. 
5. J1 c1·sonnel acceJJt,111(e. 

Oki N111·se1y's JJt·i11ciJJ,t! c1·<>JJ is st,1ncl,11·dizell to co11t,1iners of l 
g·,111011 ancl 5 gallon .,ize. V,trieties 1·ang·c 1·r<J111 t1·01Jic,1l Hiui:,c1t.1· ,tncl 
JJl1iloclend1·ci11s to ge11e1·;1l va1·ieties s11cl1 ,ts juni1Jers ,111cl 111,tny clecid11-
0L1s va1·ieties. Jn ;111, o,-c,· ()00 v;11·icties a,·e in 1J1·oclL1ction. At p1·e
sent, 11101·e tl1a11 2 111illion co11t,1i11e1·s ;11·e in 1J1·od11ction covering c>ve1· 
5() ;1c1·es. 

\,Ve arc loc;1te<l 11c;11· S,1c1·;1111e11t<>, ,t sca11t 75 111iles 11·0111 _tl1e cool 
,01Jl1isticatell city of San F1·;1 nci ,c<>. !\•I etropolitan Sacra111e11 to is 
r,tJJidly p,1ssi11g· tl1e l1,1lf 111illio11 111;11·k i11 JJOJJttl,ttion ,incl h,1s ,tccess 
t<> <J\'e1· 5 111illio11 peo1Jlc \\'ithi11 ,1 :I ho11r clrive by auto. 

vVithin tl1is 15() 111ilc 1·,1cli11s (li111,ttic cl1,t11ges ,11·e 1111believeablc. 
AnnL1,1l 1·,ti11fall lro111 7() incl1es to 11il, te1111Jer,tture rang·es fro1n clese1·t 
c<>nditions to 111in11s ze1·<), \-Vitl1 jt1st ,ts 11n1J1·eclict;1ble rel,ttive ht1111idity 
can be ex1Jectecl. 

ln SJJite of the,e llttcttt,ttio11s, S,tc1·,t111ento 11,ts IJeen gilted ,vitl1. 
be,tutift1l clisti11ct 't seaso11 \\•eatl1e1·. 1\ lo,,, c>f I 7 cleg·rees is not t1n
t1st1,1I ancl c,t11 be exJJectecl 011ce cir t\\·ice ;1 yc,11·. 0111· su1n111ers ,tre 
us11,tlly i11 tl1e 90s ,,,itl1 :l5-()5o/0 rcl,ttive 111111,iclity. Our 1·ccord higl1 
occ11rrell i11 the s11111111er ol' 1961 ,vitl1 27 cl,1ys ol 100 cleg1·ee 1Jlt1s 
,veatl1e1·. A1111t1,1I 1·;1inf,1ll ,tve1·,1ge is 17 inches, co111111encing· to r;1i11 
i11 Deccn1IJe1· to 111icl-!-\JJ1·il. Tl1e 1·,ti11s ;11·e L1,11ally g·entle ,vitl1 r,tre · 
tl1u11der sho,ve1·s. 

Oki NLt1·sery c,t11 l><>a,t of its 0Lttstancli11g· 1·,1cilities. l'here ,ire 
11101·e tl1,tn 7 ,tc1·es of g·l,1,s ,incl JJoly-l10L1scs, 11101·e tl1a11 3 tl1ou,and 
sgL1are feet of work,t!Jle ,t1·e;1 i11 tl1e JJl'<JIJ;1g,1tion l10L1ses, co111plete 
,vith rcf1·igcr,ttion l,1cilities, ,tl1li 111orc tl1;1n 75 pieces of 111otorized 
speci,tl egL1iJJ111e11t <>I ,111 co11cei,,;1ble s01·ts fro111 orcharll spr,1ye1·s to 
JJl;tnting· 111,tchines ,ts ,,,ell ,ts fo1·k lifts, t·e1·tilize1· in jecto1·s, ,tncl auto-
111,1tic elcct1·ical eq tt i JJ111en 1. 

\,Ve 11,e two ba,ic ,oil l>lc11ds. One is 11secl £01· }Jotting· on!)', 111ix
t111·e being h,tli' pe;1t 111,Jss ;i11cl l1alf s;111cl, ,t11cl IJ1·ot1ght to opti111t1111 
fertility rang·c. Tl1is ,oil is JJltt Ll(J i11 s111all boxes for e,tse in 11,tn
dling· ;incl ste1·ilizecl l)y ~tea111. "fl1c ,eco11cl soil blend is t·or ,ti! othe1· 
container JJlanti11g. Tl1e IJ,1sic 111ix is ½ sand, ½ 1·edwood sawclust, 
,tnd ½ 1·ice !1t1lls. lZccl,voocl s,1,\1clttst is ttsecl in JJlace of peat 111oss 
and rice !1ull ,ts a cheap 01·g,tnic fille1·. Both of these ,ire IJy-prod11cts 
of local industries. · 

Tl1e soil is ble11clecl IJy ,1 1·ot,1ti11g cl1·Lt111 caJ),tble of 111ixing 150 
y,1rcls JJer clay a11cl IJilecl i11 l1ea1Jing 1200 cttbic ya1·cl piles. Steriliza
tio11 is acco1111Jlisl1ecl i)y tl1e l1eat ge11e1·,ttecl by nitrog·en aciditives ,1nd 
sttfJplementecl 1\1ith tl1e Ltse of 111etl1yl b1·0111icles a11cl polyethylene 
sheets. 

l\1Ir. 0. J\. l\1I,1tki11 ;111cl F1·ecl Pete1·sen of the Soil ;111cl Plant Labo-
1·,tto1 ies of 01·;1ng·e, Calil'orni,t, pl:1y ;1 very in1portant 1·ole in all phases 
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of tl1e proelt1ction J)1-c>g1·,t111. Soils ,11·e blencled t1neler their direction 
to 1naint,1in optin111111 fertility 1·;1tes. J>;1tholog·ic;1l control, cost an;1ly
sis as ,veil as 111ontl1l)' leeding prog1·;1111s ,11·e jt1st ,1 po1·tion of the serv
ices 1·enderecl in obtaini11g· tl1e best fi11isl1ecl J)roclt1ct. Eco11on1y ,ind 
growing techniqt1es ,i1·e t1ncler const,111t st11·veill,tnce. 

Let tis t;1ke ,1 tyJ)ic,11 crOJJ lro1n tl1e !)eginning. F1·0111 J),1st pro
clt1ction recorcls a11cl its s,1les J)e1·fo1·111,111ce ,t ne,v J)1·oclt1ctio11 figt1re is 
projecteel c>n ,111 an11t1:1I J)t·oclt1ctio11 t,1lly sl1eet. 1'11ese ligt11·es are 
then transJ)Oseel t<> ,1 SJ)eci l ic v:1riety J)rc>g1·;1111 ~l1eet. 1"11e J)rog1·,11n 
sheet infor111s t1, ol tl1e lengtl1 ol ti111e necess,11·y to co1111)lete e,tch 
JJ!1ase eitl1e1· 11-0111 seecl <>r ct1tti11g, li11c1· 01· c;1n11ecl, to tl1e !Jest 1na1·
keting elates. 

The 111,11-keting cl,1tes ;111cl qt1,1ntitics ;11·e j11st cleter111i11ed ,tnd 
then the seecling ,1 ncl ct1 tti ng· cl:1 tes :11-e cletc1·111i nee!, co1111)e11s,1 ting· for 
season,tl grc>,,,ing· v,1rial)les i11 e:1ch JJl1:1se. F1·0111 the v,11·iety 1)1·ogran1 
sheets tl1e seeclli11g ancl ct1tti11g scl1eelt1les :11·c J)1·e1),11·ecl. 

The 111,1ny last g1·0,,1i11g v,11-ieties 11eecl ext1·;1 ;1ttentio11 in J)1·og1·,11n-
1ning in 01·der tc> ins111·e sttJJJ)I)'· \ 1Vc l1,1ve ,1lso lo1111cl tl1,tt 111;1ny of 
the cleciclt1ot1s va1·ieties to !)e l1eat sensitive 1·:1tl1e1· tl1:1n IJeing· influ
encecl b)' pl1otc>-lig·l1t pe1-iocls. Tl1e l1e,tteel J)olyl1ot1ses ;11·e extensive
ly t1secl 1·or not only t1·01)ic,1I ,tncl s11l)-t1·01)ic,1l c1·ops l)ttt 1·01· 111,1ny ol 
the clecidt1ot1s v,1rieties a, ,,,ell. 

Tl1e va1·iety J)1·og·1·a111 sheet is ,1g,1i11 cl1eckecl fc>r J)Otting d,1tes as 
tl1e rootecl 01- seeclecl JJl,111ts ,ire re;1cly for JJOtti11g :incl only tl1en ,tre the 
plants JJl,tntecl in eitl1e1· J)C,tt 01· j)l,tstic ]Jots. 2¼ incl1 1·ou11cl peat 
pots are 11secl for [;1ste1· g1·0,vi11g c1·01)s ;111cl 2y2 i11cl1 sqt1,11·e plastic 
J)Ots are 11secl {·01· tl1e slo,ve1· v;11·ieties. Tl1e J)Otting· OJ)e1·,ttio11 t,tkes 
pl,1ce i11 heatecl g1·ee11l1011ses 011 1·,1isecl ,vocJcle11 be11cl1es ,vl1e1·e ,tll 
j)l,1nts in tl1is J)hase a1·e g1·0,v11. Tl1c ))CJts ;111cl ste1·ilizecl S<)il i11 boxes 
a1·e co11ve11iently j)lacecl i11 ,1<lv,111ce to :1ccelc1·,1te tl1e jJOtti11g 01)e1·atio11. 
Potting recorcls ;11·e keJJt cl,1ily !))' v;11·iety for 1·ele1·e11ce ,t11cl tl1e11 t1·,1ns
J)Oseel to ,1 history recc>rcl or JJe1·lc>1·111;111ce sl1eet. Hi~tory 1·eco1cl sheets 
infor111 11.s of tl1e gc1·111i11;1tio11 01· c11tti11g 1i1ort,tlity ;incl JJe1·(01·111ance 
i11 eacl1 JJh,1se. 

\
1\TJ1en JJJ,111ts 11e,11· 111att1rity ;1s scl1eel11lecl, tl1ey ;11·e sizecl a11cl (l,1t

tecl ancl r,tckecl in J),tllet 1·:1cks (c,11J,tcity 2'1()0 j)l,tnts) 101· tl1e c,1nning 
<)j)eratio11 or 111ovecl f<)J- f111·tl1er g1·c)\ving i11 ,1 coole1- 1)o!yetl1yle11e 
house. 

All l)encl1es are tl1en w:1sl1ecl ,111cl s1J1·;1yccl witl1 co1)pe1· n,1JJtl1;1nate 
sol tt tion for J),1 tl1og·e11 co11 trc>I. U st1;1 I c1·<>]) ti111e in growing· i11 this 
IJhase is 2() t<) 9() clays. 

\tVe tttilize 2 111etl1ocls i11 ])l,111ti11g i11tc> I g,111011 cont,tiners. The 
nor1nal 1)roceel11re is 11tilizi11g· the c;1nning 111;1cl1ines in the fielel wl1e1·e 
the pJ,1nts ,11·e t<) l)e placecl. l"he ])l,111ting· 111acl1ine dispenses t11becl 
plantainers 011 a s1),1cecl convey<)!, fillecl v1ritl1 soil, con11Jressed, ,incl 
pot c!)'ecl. One JJe1·son the11 JJl,1ces ;1 JJe,1 t JJOtlecl ()Ian t i11to tl1is cle
pression. The cannecl pl,111ts tl1c11 JJ1·oceecl c>n ,1 swinging· co11veyo1· 
to be (Jlaced in a syste111;1tic cl1eck <>1- IJlock. Only w,1te1· is 11secl 1·01· 
soil fir111ing ,1t·ter planting·. Si11ce c,1cl1 !)lock l1olds 24()0 pl,tnts the 
jJ,tllets ,vith the plants ,ire st1·,1teg·ic,1lly sp,tcecl by forklift 1·c>r tl1e cl,1y's 
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J)l;1nting·. Pe1·s011nel 1·eqt1ire<l is live; J)l11s the followi11g ClJUiJ)111e11t: 
I pl,1nti11g· tinit: I S<)il t1·11ck ,111cl C<Jnt:1i11cr t1·t1ck. Daily :1ve1·,1ge 
capacity is I() t<> 12 tl1011~;111cl 1111its J)e1· cl,1y. llccortl c,1J),1city w,1s ,1t
t;1ined on At1gt1st 29tl1 c>l tl1is )'c,11· ol I 3, 17() 11nits. Tl1e ;1lte1·n,1te 
c111erg·ency 1nctl1ocl is J)l,1ci 11g fi I !eel c·o11 t,1 iners i 11 tl1e cl1ecks ,111cl pl 11g
ging the JJeat JJOttecl pl;1nts i11tcJ tl1c i<><Jse s<>il. l'l1is 111ctl1ocl is 011!)1 

11secl in e111erge11cies <>1· 1vl1e11 ;111 :1re:1 is too s111,1ll to ;1cco111ocl:1te tl1e 
canning· 111acl1ine 11nit. Neetllcss to s,1)' tl1is 111ctl1<)CI is costlic1· :ind 
slo,ve1·. 

D,1ily planti11g 1·ec<)1·cl, ;11·c :1g,1i11 kcJ)t l>y v,1ricty. l'hese fig·u1·es 
,11·e tl1e11 trans1>osecl to tl1e l1i,101·)' 1Je1·lo1·111;111cc ,l1eet ,ts ,,,c l1;1ve cl<Jne 
in each ot· tl1e f)revio11, J>l1,1,c,. Tl1c sccti<)11 ;111cl ;11·e,1 tl1e JJl,111ts we1·e 
planted is tl1e11 1·ec111·clccl. l'l1i, 1>1·1)cess ;1icls 11s in l1)c;1ti11g J)l,1nt, 
1'1·0111 reco1·cls 101· C<)11t1·0I i11 ,1ssc111l>l)1 or c>1·cle1·s. 

\'e1·)' little 1·e111;1i11s to IJe clo11c ;1fte1· tl1c 1>l:111ts :11·c c:11111ecl. I1·-
1·ig:1tio11 is I>)' ~1J1·i11kle1· ,11l1icl1 ,11,1s <icsig11ecl IJ)' J\1£1·. \ 1\li]Ji,1111 J<'1·y <)l tl1c 
.1\g1·ic11lt111·;1I Exte11,i1J11 Se1·,1 icc, l1·1·ig,1tic>11 l)e1),11·t111ent cif tl1e U11i,1e1·-
5ity of C,1liforni,1 ;1t I),1,1is. E:1cl1 ;11·c;1 is <lcsig11ccl to 1·ccei,1e ;1 l1;1ll 
inch <>f le1·tilizecl ,11,1tc1· tl11-011gl1 ll,1i11IJi1·<l #29 l1e,1cls, tl1is 11su,1ll)1 

t;1kes ,11>1)1·oxi111,1tel)1 2 l1<J111·s ;111cl i, C)'Clccl IJ)' ;111 clect1·ic ti111e clock 
fo1· co1n1>lete ;111to111,1tic c<>11t1·0I. ;\1J1>1·cixi111;1tcly t,vo ;1c1·cs ;11·c s1J1·i11k
lecl in e;1cl1 C)1clc, J>t11111)i11g ,1IJ011t 275 g·.JJ.111. of fe1·tilizccl ,,,;1te1·. 

\
1\Te ,ire <J1·1 ;1 C<)11,t,111t feecl lc1·tilit)' J)1·,ig1·;1111 11si11g· ;1 ll-1() S111itl1 

JJ1·01>01·tione1· l01· tl1e i 11 jectici11 <JI t lie le1·ti I ize1· co11cen t1·;1 te. Tl1c 
fe1·tilizi11g 1Jrog1·;1111 is t111cle1· tl1e cli1·ecti1in <>I S1iil ;111cl 1~l,111t I~:1IJ01·;1-
to1·ies, ,111cl 111,t)' , 1,11·)' ;1lte1· e,1cl1 1·1>11ti11e 1111111tl1ly re1·tility ;111;1lysis. 

Fo1· 1·011tine insect ccJ11t1·0I ;1 Bc,1n 01·cl1;11·cl SJ)1·;1yc1· 111itl1 blo,,1c1 
is 11secl. Tl1e ccive1·,1ge lJei11g· nc;11·ly 7() leet f1·ci111 tl1e s1>1·,1ye1·-l>lo,,1e1·. 
,,,e tra,1e1·se e,1cl1 8() feet cl1eck. ~r,,10 111illi1i11 J>l,111ts 011 tl1c fifty ;1c1·e~ 
c,t11 be ,1)1·:1yecl i11 ,1 le,,, ,c,1nt l1<Jt11·s. SJJcci,tl t<>11ch ti]) sp1·,tying· ,vitl1 
,t s111;1lle1· JJ0,,1e1 s1>1·,1)1c1· is cl1111c fo1· k11ri,,111 cl11·1111ic,1lly v11l11e1·;1IJlc 
JJl,1nts. 

Tl1ere ,1g·,1in s1>1·,1yi11g 1·c·c1i1·c! sl1cets ;11·e 11secl t<> f;1cilit,1te JJe,t 
ccJ11trcJI. l'hese reco1 els ;11·e kc0 1Jt to ;1le1·t 11s f<JJ' I 11tt11·c 1·efe1·e11ce f1)1· 
like J)rol>le111,. Tl1e inlo1·111;1ticin c:,1r1·iccl 011 tl1c,c sl1eets ;11·e: 

I. TyJ)e of insc·ct ci1· J>C~t. 
2. L<>C,I tiC>l1 cir pc·st. . 
'.)_ Pe,ticicle tyJJe ;111cl clc,s;1gc. 
·1. CrJ111pleti<i11 of SJ)1·,1y ;111cl cl;1tc. 

011tsicle cJI cont;1inc1·,, ,,,eccl cc>1111·cil is ,1tt,1inecl i11 tl1e g1·1i,ving 
,treas b)' 11~i11g <li11it1·0I, cliesel ciil ;111cl w,1te1· a11cl ,1 i<Jw 1)1·ess111·e (less 
then 20 JJ.s.i.) J)O\\'e1· s1Jr,1yer. l~111JJl1,1sis 11111st be 1>lacecl 011 1J1·eca11-
tion as tl1is 111ixtt1rc is cxtre111ely inj111·io11s t<i pl:111t,. Tl1e1·e sl11J11lcl 
be little or no ,vi11cl a11cl tl1e <JJ)e1·at<JJ' tl1ci1·cJ11g·hly t1·ainccl a11c! 01·ie11tecl. 
Pe1-siste11t ancl rcJ11ti11c sprayi11g· is cl<ine ;111cl 11s11;1l!y tl1e 5() ;1c1·es <>f 
g·rowing· ;11·ea c;111 i)e co11tr<Jllecl IJ)' j11st <>11c 111;111 i11 less tl1a11 ;1 ,,,eek's 
ti111e. Usual lreqt1e11cy is () 111eek,. 

l'l1i~ lea,1es 11s witl1 ;1 seg111e11t c)I ;1 J)l'<>g1·;1111 wl1e1·e 111ecl1,111iz;1tic>n 
is clif'fic11lt to i1111)le111ent. St,1king ;111cl tyi11g ,till 11111st IJe 111,11111,111)· 
clone ;1s ,veil ,ts J)1·1111i11g ;111cl sizi11g. J)e1·l1:11)s i11 tl1c 11e;11· lt1t111·c tl1is 
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tecliot1s ,>1)e1·;1ti<>11 c;1n l)e i1111)1·ovecl. Ti1ne ,incl (~;1liforni;1 sunsl1ine 
tl1en cc>1111)letes ,1 tyJ)ic,1I c1·op cycle. 

Since ,ve ,11·e ;111 c1·eatt11·es of l1abit, ,ve seek sect1rity i11 p,tst per
l<>1·111;111ces ancl ,tny ,1lter,1tio11 or co111plete change in systems is dif
l ict1lt to i1111)!e111ent. I ,,,ish to JJl,1ce speci,11 en1phasis on 111an,1ge-
111e11t ;incl per,onnel ;1cceJJtance <>f icleals a11cl syste1ns. All 1Jerson-
11el ,tt ;1]! level, 1nt1st l)e tl1<>r<>t1g·l1ly tr,1inecl ,incl (>riente,l es1Jeci,1lly 
to tl1i11k JJositively. · - - -

\·Vhen ,t proceclt11·e is ,ti tered in ;1ny w,1y, the st1cces, of· the cl1,1nge 
in syste1n lies st1·ictly ,,,ith 1nan,1gcment ,tlone. 

Some ol ot11· 011t,t,1nding proclt1ction pe1·lor1r1,1nces are: 
I. -B1:/1tl11 A //111, ,eecl, to 8 Lt. i11 height, ¾-I inch calipe1·, less 

tl1,1n IO 1non ths. 
2. L1111t1d11111f,111· seccl t<l -J lt. i11 heigl1t, 15(} cl,tys, Octobe1· seecl-

• 
1ng. 

' 
3, Lr1111111111: Ct1tti11gs to ;1 12 inch bt1~h, less tl1,1n 90 d,1ys. 

\•Vi th the,e ;1cc:ele1·;1 tee! p!:9dt1cti(>n JJe1·1·or1n,tnces, progr,1 mming 
is tl1e 111ost esse11ti,1l keyn<>te to sttcccss next to market develop111ent 
;111cl 111arket develo1)111e11t is ,111otl1e1· i11te1·esting story. 

• 

' 
' 

• 

• 
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• 

-8 

~ 

ANNUAL PRODUCl:'ION SCHEDUl,E 
(Estimate For The Yearly Production Is Recorded On This Sheet) 

Meth. Of AmOLlnt .-\ J>prox. o/0 of Approx. Amt. 
Pro a at1on Needed Root or Germ. to Cut or Seed 
• • 

-! 

' 

' 
-

-

Yr ar _______ . _ __ _ __ _ 

Best Month 1\lternate Month 

-.. 



lJSED FOR DETERl\1INING THE SELLING DATE OF EACH VARIETY 

----------------------------------------------------------------------- ---------------------------------------------·---------------------------------------------------------------------------------------·----------·---- ----------

-------------------------------- -----------------------·----------------------------------------· ------------------------- ---------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------······--------------------------------- ---------·----------------------------------------------------------------·----------------------------------------------------------------------------

SOURCE: -- ---. --- --------- ----- -- ----- -- ----- ---- -------------------------------------------------------------- -- ------ ------- --. -- -- ---- ------------- ---·- ----- -- SEEDS PER ------ --------------------------------------

YEAR: -------------------------------- YEAR: ------------·------------ ----- ---- YEAR: -----------------------------------

= ~ 

0 N D J F ]\,f A M J J A s 0 N D J F M A 1\1 J J A s 0 N D J F 1\1 A M J J A 

-

-+ -, -0 - CUT 

LINER 

l G. C. 
.;. 

FIVES 

VARIETY: ------------------------------- ------- -- ------ ----. ------- ---------------------- ---------------------------- ---------------------------------------- - ---



-- .. 

. . . 

. - . 

-

---

.. 

CUTTING CHECK lalSl.' 
By Season 

'iVinter, SJ)ring, Su1n1ner, l•all 

Item Amt. Neecled 

-
' 

• 

-- -

• 

-+ 
' 

' 

• 

-

• 
' 

• 

' 

10:? 

Approximate Total 
Amo1111t 

Amt. to C11t Cut 

' --



" -

' 

Item 

SEEDING CHI~CK LIS~" 
By l\1I attiring of tl1e Seeds 

Sched. So,ving I\·fo11ths 
Ea. Sowing 

No. of I1lats 
To Sow 

Treatme11ts 

1\CTUAL RECOR!) OF· E1\CH DAY'S CUTTINGS 
1~rop,1g,1tion By C11tti11gs 

Date ITEM " Sticking Co11nt . ' 

• 

' 

·e 

• 

' 
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BOTANICAL NAl\ifE --------------------- -----------------·--------- -------------------------------
• 

COl\!IIVION NAl\ifE -- -------- ------ - -- -- . ----------------- --- ----- ----------- --- ----- - -- ----- - -----------
-

SEEDS LINERS CANS 

Date Atnt. Loe. Date Amt. Loe. Date Amt. Loe. 

So11rce of Seeds ______ ·--------------··-··---··----·-·---··· ____ Date Gathered 

rrea tm e11 ts ----------------•--· ··•----•------·-·-------·----·--···--· ·-· ··--------------------- ----- -------- ···-·--
' 

' 

Medi a ______ .. ____ . ···-------------····-···-···- ·-·--··· .. ______________ ··-··-·-··· 

o/0 Germinal ion ······---···-··-··-·•··•··-···· --------···--·· . % 'l'ake 

SEEDS LINERS CANS 

Date Amt. Loe. Date Amt. Loe. Date Loe. 

Source of Seeds -----------······--·---·--·-···••··--·--·--··-·--- _ Date Gathered _____________ ·-·--···---·-·-···--··---·-· 

T rea tm en ts ____________________ . __ .. ···---· .. ____________________________________________________________ . ____ ··--· .. ··--·· ... _. ___ -···· _______ .. 

l\1edia 
• 

% Germin,1tio11 -------------- ------------------------------------- o/o ·rake ···----· ----- --------------·-·-··-·····-------·-·----· 

R cm a rks ------··· ___ ....... ___ . . . ... . . . .. __ -·· . . .... _____ .. -··-· __________________________________ ..... _________________________________________ _ 

--------------------------------------------------------------------------------------------- ---- -------------------------------------------·-------------• 

Perma11ent Record Fo1· Each Variety (Seeds) 
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• 
BOTANIC;\!" NAivlE - ----- -- . -- - ------ --- ---------- ---------- ------ --- -- ------ --- - ------ - -- --- -· -

COT\,fivlON NAivIE -- ------ ----- -- -- -- - - --- - - -- - - --- - ---- - ----- --------- - -- ------ -- -------- - -- ----· -- --

• LINERS CANS 

Date i\ Ill t. Date Atnt. Loe. !)ate Amt. Lc)C. 

• 

Sottrce of \Vood 

1· re,t tmen ts: __________________________________________________________________________________________________________________________________ _ 

------- ----------------------------------- ----- -Growtl1 Regulator 

% Rooted ------------------------------------- ---------------- ------------

l\1edia ______ ---- ---- ---- --------- ------ ---------

o/0 Take ____ -----------------------------------------

Rem arks ------------------------------------- ___ ___________ _ ____ _____________ _ _____ ___ _ _ _ _____ . _ _. _________________________________________ _ 

---- -- ---- - ----- - ----- -- --- --- --------------- ---- - - ---- -- ---- - ---- ------- ------ -- ----- --- ---- --- -- -- - --- -- ---- -------------- ---- ----- ------------· ---------

SEEDS LINERS I CANS 

Date Amt. Loe. Date Amt. Loe. Date Amt. Loe. 

• 

Source of \Vood 

"f rea tm en ts: _____________________ ----------------------· _ _ _______________________________________________________________________________ _ 

Growth Reg11l,1tor 

% Rooted 

---------------------------------------------------- i'\1 cdia 

% Take ________________ ----------------------------

Rem arks ______________________________________________________________________________________________________________________________________ _ 

·-------------------------------------------------------------------------------------------------------------------------------- ---------------------------

C11tti11gs Per111a11e11t Record l'or E,tch Variety 
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Jl£S1.' CON1'ROI, 

I . ,\grimyci11 " Chlorda11e 9. Panoge11 " . 
9 l\ordeat1x 6 Kara thane I 0. Parzate -· 
3. l).D.T. -I • Kc I thane 11 . -------·-- ------------·----------------

4. Diazi11on 8. i\1 alathio11 12. ---------- ------ - ---- ---------- ----
' 

= 
Date Location Varict,· Pest Tvpc Dosage Int 

. 

S· 

• 

' 

_,_ 

. 
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J>IlESll)EN"l' SNYl)Ell: ()t11· l11tc1·11;1ti<>11;1I Se1;1·et,11·y-T1·e,1su1·e1· 
L<ltt is V,111cle1·l>1·<><>k ,vi 11 tel I ,1 IJcit1 t tl1e \'Veste1·11 Regio11 111eeti11g l1elcl 
;1t S,111 J)i111;1.,, C,1lilo1·11i,1, <>11 OctolJe1· l8Ll1 1l11·011g·l1 tl1e 20tl1. 

SECllE1'1\llY v·1\NI)ERI1ROOK: \Ve ,1•e1·e wc111clc1·lt1lly 1·e
ceivecl ;111cl escorte<I liy 1)<>11 H,11·t111;111 ,lllll l1is lc1vely ,vi[e ove1· to out· 
111c1tel. l11 tl1e eve11i11g we l1;1cl ,1 111ccti11g or the IJ<1,11·cl <>I gove1·no1·s 
cir 1l1e l11te1·11,1tic>11;1I Sc>ciety. !)011 ,,,,,s 1:i_1·esicling ,tt tl1,1t 111eeti11g· ,111c! 
I g11ess ,,•e ,vo1·kecl 1111til l1,1lf (J,tst c111e 01· t,vo c1'cl1ick i11 tile 11101·11i11g·. 
C;1lilc>1·11i,1 ti111e. l{ci11g ,1 c,11·cli,1c, I s,1ic! t<> 1)011 H,11·t111;111, ''Do yo11 
1·e,1lizc l{ill S11ycle1· ;111<1 I J1;1ve l>ee11 ,,,01·ki11g· twe11ty-tl11·ee ,111cl ;1 l1all 
l10111·s?'' Tl1cy s,1i1I it ,,•,ts ti111e t<> q11it a11cl ,ve ,,•ent to !Jee!. 

111 tl1c 111c>1·11i11,~ 11•e jc>111·11eyecl 11ve1· t(> j\,fo111·c>vi,1 Nt11·se1·y, wl1icl1 
111;111y_ <>l yc>11 111;1y k111>11·. 1·t is ;1 f;111t;1,tic 01·g·,1niz;1tio11. Tl1ose 1·e1-
lo,v~ k11c>,1' "'l1,1t tile)· ;11·e clc>i11g. Yc>t1 111ig·l1t c,111 it ;1s,e111IJ!y li11e 
c11lt111·e. I s,t\\' 111a11y ]>l,111ts tl1,1t ,ve1·e <<>tll]Jletely st1·;111gc to 111e ;incl 
;1 re,,• tl1i11g·s I 1licl k111>,1• I 1·ecog11izecl. 

J\,fo11rc>vi,1 se1·vecl tis ;1 ri11e .lt111cl1, ;111cl tl1e11 ,,·c ;111 11•e1·e t1·;111s
iJ<>1·tccl c>vc1· ft<> Sa11 l)i111,1s, t<> tl1e (~;1] J>c>ly cc>11le1·c11ce g1·<>t111cls ,vl1e1·e 
,ve ,ve1·c clt,I)' 1·egi,te1·ecl. Tl1e l1oys 011t tl1e1·e ,vo1·k yo11 11101·e th,tn we 
clo hc1·e - e1•e1·y 111i11t1te, 111c1r11i11g, ;1ltc1·110011 ;111cl eveni11g i11 sessio11. 
1'11cy clc>11't J1;1ve ;111y ti111e c>ff. Y1>t1 ;11·e <>n co11fe1·e11ce g·rot111cl ;111cl 
tl1c1·c is 110,1•l1e1·e else t<> g·c>. Tl1e)' clo11't 11,1,•e ;111y IJ,11·s. ff yot1 h:1,•e 
11;11·, of ;111y ki11cl tl1cy ;11·e c,111cl)' IJ,11·s. . 

1'11ei1· 111ecti11gs \\'e1·e ,•c1·)' i11te1·es1i11g. 1'11ey l1,1cl sc>111e excelle11t 
t;1lks tl1c1·e. v\Tl1ile tl1cy l1,1cl g<><><I s11c,1ke1·s <>n tl1e \•Vest coast, tl1e 
<>11e tl1,1t ki11cl c>r i111111·e,secl 111c tl1e 111ost, ,111cl 1 tl1cJ11ght ,v,1s 1·e,1ll)· 
011tsta11cling ,1•;1s tl1,1t 111,111 f1·0111 tl1e £,1st, Cl1;11·lic Hess. I l1;1ve 11e,1e1· 
sec11 l1i111 IJttt ,vl1,1t l1e l1,1s clc>11c ;1 go(>cl jf>IJ, ,111cl l1c ,1I,1•,1ys sl1c>11•s e11-
tl111si,1s111. Tl1c ,,·l1oic 111ceti11g· ,,,;1s ;11·1·;111gecl ;111cl l1;111cllecl IJ)' Pc1·c)' 
E,•e1·ett ;111cl I JJttlJlicly co111111e11clc<I l1i111 011 tl1c selectio11 of ,1Je,1ke1·s 
;1n1I l1is 1>1·og·1·;1111. J>e1·c)' clicl ;111 excelle11t jc1IJ. 

1\t tl1e cc111clt1~i<111 c>f tl1e 111eeti11gs ,,,c l1,1cl ;111otl1e1· se,sio11 <)f tl1e 
l11tc1·11,ttio11,1l l{c>,11·cl 101· ,1IJ<>11t l1,111 ,111 l1ot11· to clean LIJJ so111e of ot1:· 
l111si11ess ,111cl tl1e electio11 f>f oflice1·s. At tl1,1t electi11 of office1·s vo111· 

; 

J>1·csiclcnt, Bill S11)•<lc1·, ,,,,1, cle,•;1tecl to tl1e JJOst <>f P1·esicle11t c>f tl1c 
l11te1·11,1tio11;1I Sc>ciet)', ;111cl He1·111;111 S;111clk11l1le, P,1st J>1·csicle11t of tl1c 
\,Veste1·11 Rcg·ici11. ,,,,1, clev;1te1l to Vice J>1·csicle11t, ;111cl Pe1·c)' l~ve1·ett 
11•;1s 11t1t <>n tl1e 13c>:11·<l ;111cl ,,,ill 111-cJceecl t111 tl1c li11e l,1te1· 011. 

J>RESJl)ENT SNYl)ER: I ;1111 goi11g c111 to tl1e last pa1·t of ot11· 
111·og·r,1111 this ,1fte1·110011. ,,\Te h,1ve ot11· Eclito1·, Cl1;11·les E. Hess, l)e-
11;11·t111e11t of· Ho1·tic11lt111·e, J>111·d11e U11i,•e1·sit)'· ;111cl l1is .,11l1jcct i., 
J>1·, >JJ;1g,1 t i<>11 }';1ci Ii ties 011 tl1c Cc>11 ti 11e11 t . 

• 
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PROPAGATION FACILITIES ON THE CONTINENT 
CHARLES E. HESS 

P111·d11e Unive1·.51 ty 
Lafayettr:, /ndir1r1r1 

,ve have le,11·11e<l a g·1·e,1t t!eal this 11101·ning· ,111d tl1is ;1lte1·noon, 
st;1rting· ,vitl1 tl1e ,111ato111y <>[ c11tti11gs !)y Rill Snyde1·. .I i111 ,vcllb 
told us ;1bot1t tl1e v-'111111cling oi c11tting·s a11cl Hal ~r·11key sl10,vetl 11s 
tl1at we ca11 actt1ally 111elt i11 tl1e 1·ain ;1fte1· all. F1·ecl G,1lle tole! 11s 
s0111e of the tl1i11gs ,,·e sl1oulcl ,1void, a11cl George Oki l1,1s <)111· systc111s 
,111d 111echa11is111s ;111 l)ack i11 orcler. 

1 thi11k tl1at j11st l)e1·01·e s111JIJe1· it 111ig·l1t l)e 11ice to 1·el,1x ,t little 
!)it ancl take ,1 qt1ick tou1· tl11·011g·l1 s0111e of E11ro1)e, e1111)h,1sizi11g, ,ts 
n1ucl1 as JJossilJle, JJ!a11t JJJ'OJ)ag·;1tio11. ,ve ,viii st,11·t i11 F1·ance. 

,ve took the OJ)po1·t11nity to sec 111any of tl1e f,1111c)11s sights in 
P,11·is, incl11cli11g tl1ose cleali11g v-,itl1 an,1to111y, b11t tl1e 1·e,1I reason £01· 
co1ni11g to Paris was to visit tl1e ~111,111 tc)wn of Gif-s111·-Y,,ette ,vhich 
is the site of the ce11t1·e Natio11al cle la Recl1erche Scie11tifiqt1e. One 
ol ou1· 111e111bers, Dr .. J. P. Nitscl1. is :1ssist,1nt cli1·ecto1· <>f ,t pl1ytotron 
locatecl at the cente1·. The J)l1)'t<)t1·011 is clesignecl to st11cly tl1e effects 
of tl1e e11vi1·0111nent 111Jon pl,1nt g1·0,vth ,incl clevelo1J111e11t. Air ten1-
per,1t111·c, l111111iclity, ;incl cl,1ylengtl1 a1·e jJ1·ecisel)' controllecl ancl al-
1nost a11y cli111ate c;1n l)e cl111Jlicatecl i11 tl1e l,1IJ01·ato1·ies. 

,,ve left P,11·is by tr,1in ,incl ,ve11t to i\'[1111icl1. Ge1·111;111y. ,ve visit
ed the excelle11t b,Jt,111ic,1l g,1rcle11~ i11 i\'[11nicl1 and tl1en s1Jent several 
clays in the Ba,'ari,1n Al1Js. 
_ 1n Belgi11111 v-'e ,a,,, one of tl1e earliest techniq11es usecl to control 
1noist11re loss f1·0111 ct1tting·s -- !Jell j:11· 1Jrop,1g,1tio11. I11 ct>nt1·,1st ,ve 
s,1,1· a ne,v elcctro11ic leaf th;1t 11•;1s .1!,o co11t1·ollecl by te1n1Jerat11re. 
Tl1e ''leaf'' ,,,011lcl 1·eg11late the 111ist .1~ long· ,ts tl1e te1111Je1·at11re clicl 
not exceecl a JJre:set 111,1xi11111111. l I the ;1 i 1· te111 J)e1·a tt11·e exceeclecl tl1e 
1n,1xi111111n, tl1e co11t1·ollcr wo11lcl t111·n tl1e 111ist 011 11ntil tl1e te111per,1-
tt11·e d1·01Jpecl IJelo,,, tl1e li111it ;111<! then the ''leaf'' tf>ok o,,er tl1c con
t1·ols ag·ain. 

A l1ighligl1t 011 tl1e triJ) ,1·,1s a 3 d,1y visit to tl1e rese,11·ch i11stit11tcs 
at ,v,1ge11ingen, Netl1e1·la11cls. Tl1e 1·esearch ccnte1· is ec111i,,,1Jent to 
the U.S.D.A. l,tlJoratories at 13elts,·ille, j\,[,11·ylancl. It is very i1111Jres
sive tl1at a cc>11nt1·y the size of the state of ~,[aryla11cl c,111 cst,1IJ!isl1 ,tncl 
OJ)erate s11ch ,tn extensive resea1·cl1 01·g·,111iz,1tio11. ,,ve s,1,v ,1 very in
tei·esting stock-scion in te1·actio11. \•Vl1en ;1 111elon scic,n is g1·,1ftecl on 
,t C11cit1·bitr1 fitsr1folia ttnclerstock the co111binatio11 g1·0,vs vig·oro11sly 
as long· as a fe,,· le,1ves are lel·t on tl1e stock. If tl1e fe,v le,1ves are 
re111oved, the e11ti1·e co111bin,1tion clies. App,1re11tly tl1e stock leaves 
JJ1-oclt1ce a s11bstance es5ential fo1· g1·c)1vtl1, and the 111elon le,1,'es clo not 
sv11thesize tl1is sttl)stance. , 

A great cle,11 of v-101·k 11tilizing 1·,1cliatio11 is ,1lso being· conducted. 
Seecls a1·e exJJ()Setl to !1ig·l1 le,,els of 1·;1cli,1tion ;111d tl1e11 ,11·e ger111inated . 
• L\ s111,1ll JJe1·centage of tl1e J)OJ)ttl,1tion ,viii be n111t,1nts, tl1at is ge11c
tically clifi·e1·ent t1·0111 the JJa1·e11ts. Tl1e 11111t,111t seeclling·s ,tre gro,v11 
on to clete1·111ine ii. they l1,1,,e ,111y i111111ecli,1te JJl',1ctic,1I ttse or if the)' 
,viii serve as ne,,· gc11etic 111,1te1·ial in the b1·eecling· j)1·og1·;1111. 
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1\t the nt11·sery ex1Jeri1ncnt ,t,1tion in Boskoo1J, Netl1erl,1ntls, we 
leai·necl £1·0111 ]\,fr. \/,111 Doesb111·g tl1,1t a co111bination of c,1JJt,1n ,incl ,t 
1·oot p1·0111oting st1bst,1ncc g·,1ve better 1·est1lts tl1an wl1en a 1·oot pro-
111oting st1bsta11ce ,vas 11secl ;1lo11e. With T,itga C(tnade11.1·1s 'llenclul,1' 
i·or exa1111Jle, 2,)% ot tl1e cc>nti·ols roc)tecl; 24o/0 of the c11ttings t1·eatecl 
witl1 50 1ng/ I indole!Jt1ty1·ic ,tcicl (IBA) 1·ooted, IJ11t wl1en 5() 111g·/ I 
lB1\ w,1s com!Jinecl with 5o/~ c,1r._t,1n, 74~/0 of tl1e cuttings 1·ootecl. 
Sin1ilarl)', \\'ith C/1r1111r1r:cypr11·i., rJ!Jt(tsr1 'l:''ilicoi(les' .10% 01· tl1e co11trc,ls 
1·ooted, 46o/0 of the c11 tti ngs tre:1 tee! ,vi tl1 50 111g / l I BA rootecl, ,111d 
78'70 of the cuttings 1·c>otecl \\'l1e11 tre,1tecl ,vith 50 111g/ 1 IBA JJl11s 5o/0 

CaJJta11. f\t JJre,e11t it is not k110,v11 ,vhether the sti111ul,1tio11 is cl11e 
to tl1e f11ng·icitle ;1c:tion c>f tl1e c,tJJt,1n 01· bec,111se of ,in inter,1ction lJe
t,vee11 C,1pt,1n ;111tl 111.A.. 

Tl1e C,1pt,1n-Il11\ 1nixt11res \\'ere prepared as i'ollov-rs. Ten per
cent CaJJt,tn ,v,1s 11secl as the starting n1aterial. If the final strength 
ot JB1\ \\'as to IJe I o/c) tl1en the starting n1,1te1·ial ,vo11lcl be 2o/0 ll~A 
in t,1lc. Tl1en eq11,1! JJOrticJ11s by weight of tl1e lOo/0 Ca(Jt,1n ,1n(! tl1e 
2';7.> lB1\ we1·e 1111xccl. l~he I in,1! concentr,1tions wo11lcl tl1e11 lJe 5~{, 
C,1pt,1n ;inti I o/c_, I l~A. 

If (l.5o/0 111.<\ v-'ere clesi,·etl, tl1e11 tl1e st,1rting 1n,1teri,1l wt>t1ltl be 
l'70 IB1\ ,111cl l(lo/c_, C,1(Jt,1n. In othe1· ,vorcls ,vl1atcvc1· tl1e concent1·,1-
tion IBA )'C>t1 ,,,i,l1 t11 use, )'C>ll ,t,1rt \\'ith tv-•ice tl1,1t conce111·,1tion cli
lute it witl1 tl1e J(lo/0 C,1(Jtan. Si111il,1r res11lts were o!Jtainecl whe11 
11apl1tl1,1lene,1cetic ;1cicl \\',IS t1secl. 

I hope th,1t y<>t1 l1,1ve !1,1cl ,1 cl1,111cc tc> 
11sef11l info1·111,1ticJ11 01· iclc;1s, ;incl ,ire reacly 
,:cry 11111cl1. 

1·elax I ittle, 
for s11 IJ}JCr. 

g,1inecl so111e 
Th,1nk ycJtl 

PRESJI)ENT Sl\1YDER: l ,1,;111t to tl1,1nk tl1e j\,Jocle1·,1to1· ancl 
tl1e ~1Je,1kers ,vho ,vc1e c,n tl1e JJt·c1g1-a111 tcicl,1y ,111cl J thi11k it V-',IS ,t ve1·y 
excelle11t }Jrcig1·an1. vVe tl1ank !)1·. i\•I,1!1lstecle lo,· tl1e pl,1nni11g anti 
tl1e SJJe;tke1·s on tl1e JJ,inels fc11· getti11g· tl1ci1· p<Ji11ts acr·oss ,incl st,tying 
very close to ti111e. I ,t111 s11re ,1•c ,ti! ,1p1Jreci,1te it. 

vVe ,viii acljo111·n 1111til 8:0ll o'clock to11igl1t ,incl tl1e11 11ntil 9:30 
to111orr<J\\' 111cJ1·11i11g. 'I'h,t11k yo11. 

(Tl1e sessic>11 1·ecessecl ,It fi:3(l o'clock.) 

llECESSED 

(Ed1t1J1·'s NcJtr': On 1.-h11rscl,1y eve11ing ;1 s1Jeci:tl session c,n teacl1-
ing ,v,ts l1elcl. D1·. L. C. Cl1:tcl,vick ,v,1s 111oclc1·ato1·. Tl1e follo,1'ing 
(JCO})le (J,1rticiJ),1tetl 011 ;1 JJa11el ,vl1icl1 clisc11ssecl te,1cl1i11g tecl111ic111es 
witl1 p,trtic11l,t1· e1111Jh:tsis tl(J<>Il t!1e l:ti)o1·,tto1·)·: 

I>1·. Tl10111as Ca1111on 
Nc>rtl1 Ca1·oli11a St,tte Ccillege 
1)1· .. I cil111 i\•I ,tl1lstetle 
Io,v,t St,1te lJniversit,· 

• 

l)r. llc>bert ?vf e,thl 
l'e11nsylv;1ni;1 St,t te lJ ni,•e1·si ty 
1)1·. Rc>bert 0. l\•Iille1· 
Ol1io St,1 te lJ niversi tv 

; 

r1-11e sessio11 W,IS Il()l 1·eco1·clecl) . 
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FRIDAY MORNING SESSIO'N 

December 7, 1962 

Tl1c scssi(>Jl co11,;e11ecl ;1t ~l:;{S <>'ci<>ck, J>1·esicle11t S11ycle1· 1>resicling. 

J>R£SII)ENT SN'i'l)ER: (;e11tlc111en, if \'<)ti ,,,ill t;1ke seats ,ve 
; 

,,•ill get ,t,11·te<l. \•Ve l1a,•e ;1 1·,1tl1e1· ft1ll 1J1<>g1·;1111 tl1is 111<)rni11g. 
L;1st \,\Tecl11e,cl,1)' c,•e11ing tl1e i\•le111IJe1·shiJJ C<>111111ittce 111et :incl 

clectccl 12 11e,1• 111e111 l)e1·.,, ;111cl if th<>se 111e111iJers ;11·e JJ1·esen t I ,vo11 Id 
like lcJ1· tl1e111 t<> ,t,111cl ,,,J1e11 I c;1Jl tl1ei1· n;1111e. 

' 

Flciycl K. !\1·111felt - Ol1ic> C -- .J,·. 
R;1y 1\. H;111gl1e1· - Ol1i<J C 
!)1·. L. P. He11ja111in - 011t:11·i<J, NC. _J1·. 
P:1111 E. C;1sc - Pe1111syJ,,;111i;1 C 
l~e<>n N. Cox -Tenne,,ee C 
£;11·! (:11lly - llli11<>is (_: 
\,V111. S. C11111111i11g - i\·l;111itol);1 NC 
Glyn11 H<iblJs - l'e11ncs,ec C 
F1·;1nk K1·;1Jl - vVisccinsi11 NC 
\,\T<)lf·,111g· i\•f;1tzke - .i\t1st1·i;1 NC 
(;. H. S111itl1 - Ne,v Ze,1l;1ncl C 
Jcil1n H. \•Vigl1t - Geci1·gi;1 C 

Tl1is 111or11i11g· ,,:e l1;1ve tl1e ,"i1Je:1ke1· - Exl1ibito1· S)'lllJJOsiun1. It 
11,1s IJee11 ,11·ra11gecl 11111le1· the cli1·ectio11 <>f Dr .. Jim Kelle)' of Ke11tt1cky 
;incl Dc>n .J. Hillen111e)'CJ·. They l1,1,•c ;1 1·,1tl1e1· f11ll 1J1·og·1·,11n, arid 
,,,itl1ot1t f111·tl1c1· ;1clo I ,,,ill t111·11 it o,•c1· to the i\•focle1·;1to1· - Don .J. 
Hillen111eyer, Hill ,111cl J>;1t F:11·111,, Lexi11g·to11_. Kentttcky. 

i\·IODER;\ TOR H ILLENi\·fEYEl~: 111 tl1e !,1st Ne,,·s Lctte1· tl1,1t 
c:;1111c <>11t. tl1ey JJttl <>11t ;111 ext1·;1 c:;111 fci1· l1el1J, tl1;1t ,ve ,ve1·c ;1 little 
sho1·t of ~1Jc;1ke1·s. \,\Te )1;1(! ;1 g<><>cl 1·es1J<J11se tc> tl1:1t !;1st 1·ey11est a11cl 
,ve l1a,•c ,1>111e ;1clcliti<>11al s1>c,1ke1·s, <>tl1e1· tl1;111 ,vl1,1t y()t1 ,,•ill fi11d 011 
y<>111· 1>1·og1·;1111. Tl1e ,1>e;1ke1·s ,,,ill C<J111c i11 the 01·cle1· tl1ey a1·e 011 yo111· 
fJrog1·,1111 ,111cl tl1e11 ,,·c ,,,ill ;1clcl tl1e otl1e1·s ;11 tl1e e11cl. "I'he)' ,11·e i11-
te1·csti11g s1>c,1kers I c,111 ;1,,111·e )'<>tt. 

0111· fi1·,t s1Je;1ke1· tocl,t)' is J>1-olcsso1· .Jo,e1Jl1 C. i\·lcl);111iel,, U11ive1·
,ity ol llli11ois_. ,,,J1c> ,,•ill s1Jc;1k 011 Ne,,· C11ltiva1·s i11 1·,,,o ;\111e1·ic;1n 
H,11·1ly l-l)'<l1·a11ge;1'.,. (>1·<ile~so1· i\·lcl):111iel. 

NEW CULTIVARS IN TWO AMERICAN HARDY HYDRANGEAS 
.Jc1st:1'H C. i\•fcD,\Nit:L 

' U111vc1·.1·it)' 11[ Illi1101s 
U 1·!J11na 

Hyd1·11ngc11 111·/11J11:,1c<:11.1· ;111cl H. r111e1·cifoli11, t,vo of tl1e ;\111eric,1n 
l1a1·cl)' s1)ecies 111cJ,t ,,1iclei)' ct1ltiv:1tecl, a1·e 1·c1n;11·k,1\Jle 101· g·oi11g so 
111,1ny ye;11·, ,11 itl1ot1t tl1e int1·oc\11ction c1f ne,,, ct1ltiv:11· f<>1·111,. U11til 
tl1e 1·ecent i11t1·ocl11cti(>n of the clone 11a111ed '1-\nnabelle,' tl1e1·e l1acl 
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l>t'('Il 110 1·c;1.ll )1 11111)1~<),·c (l c t1lti,·~1 14 <>f r11 ·l;(11 ·f'.~c·r~,,.\. i1 1L1-o(it1ce(.l t<) Ll1e 
1ttt1~se 1·)' tl·;t( lc s ir1<·c J~. (~. Hill l)r<) ttg·f1t <) tit 'S11<>,1,

1l1ill ' jn l ~)()[j _ Witl1 
r11t1)>·rij(; li t1 t l1 e s itl1 :1 t1 <)11 l1 ;:1s l) ( 'e11 c,1e 11 11to 1~e s t~1ti(·. I t l1c-t · tJce11 j11 

c·11lti v,l t i<>11 j11 t]1i s <·o t111t1·)1 ;1 11t·I a l)l"()~·tcl f'<>~· 111c>1~c tl1 ,111 16() yec.11·s, \t\,itl1 
J;11·c,·c lv· ,1e ~2.-c t ,tt1,·e ]) 1~(1l);) b0 , t t ic )t1 b tll ,t lS() \1\'Ltl1 lllll Cll ('() llec:t i()Il or seed -

0 J '--' 

l i11gs f1 ·<>111 ~.,.f><)cl~ i11 tl1 c S<) t1 t l·1eztstc1·11 s t<tLe ·. (l t is ic>ltt1cl S});11·i11 g ·l:' 

l () L<>LLisi;111 ;1, n<)l~IJ~ (l S l'~tl' ;1s l-'l (tr(li11 ,lll(l , ,v~ly11e ('Oll .nties i11 Te11 -

·11cs ·ec , ,111cl s<> t1tJ1 i11.t c> Flc)1-itl;1, IJ t1t (; ec>1·g·i;1 ,111 (1 J),1 r·ti(·l1l ;:11·l , "L\l ;:1 i),1 111<l 
l1 :1,1c t l1e 111,c>st 11 ;1ti\le H. </ 1It1 1·r·i .frJ·/i(1. ) ) l e t tl1c1·t' sec 111s 11 c , 1c 1' t <) have 
l1>ee11 ,1 11a1,11 el1 (' t 11t iv c11· l'<>1·J11 i11 tl1c t1~acl c t11J L<1 n o,,·. J\f)' f;tth c1· a11 <l 
1 ll C:l \ 'C ll (),\' J~etri~tCl'C(l tl1c ,.,c ,·)r sl1c),\' \' J'lc>,,·e1·ecl [ ()1"111 (lc,rel<)J>ed I) 1 l1i111 

t:> ; ' 
i11 .L\l;1l);1~ J1 ,1 I ]"1;t\1e (·t1Lti11g· i11('. t·e,tsc <)I' it L1 111cle1· \t\T(t y, ctn(l ;1s s<><)fl ;.1.s 
t tl'fi<·ic11t s tc)(·k is l) t11l1 Lt}) iL i,·i ll l)e i.11t1·c>c lt1c·e<l :ts H. <Jlle1·r·if(>/ir1. 

• 1-1 a)' ])\ () ) 1 \ I ,• 
, 

\ 

H. 111·/;(;1·t'.sc·t, ,1.\· ' J\ 1111 ,tbe ll t:,' ,,·l1icl1 ;i t>1)e'-t1·s t<) l) · Ll1e l )csL fc)1--111 c> l 
its Sl)C(:ics ) 'CL f()l,lll(l. is ; t ll,tt i,·e ()f t.l1 e \\'()O( l~ Lll l 111i ()l1 c:c)Ll llty , Illi 
Jl () i s, ,1\.'l1c1~c tl1e 1)1<lt J1e1· <> f tJ1 c la l1<~ Htt b l>< 11·cl l-(i1·k1),t L1·ick, ,lrt(l ,i11 ;1tt11,t , 

.\ Ii~.· ~·\ ·111~' IZ . Ki1·k)J<tt1· ic·k. t c>:t 111(l iL ir1 l ~) l () ,111<l l)1~ot1g·l1t j r tt) t11 c 11a 1~tt 

<>I' tl1c i1~ ]10111e c)11 ( ~l1es t11L1t St1·ee t , 1\1111;1, IJ ji11ois, ,,,I1c re ,l t · l.LlJfliJ 0 11 jt 
s t i 11 g .~ < > ~ \ ' s. 

Jt i s JJl'(> l>::1lJl)' t <> 1·tt111 :ttc' tl1 ,l l tl1 e)1 l <>t1r1<I it ,,,•l1c11 tll C)' clicJ , (111cl 
l) t'<) ttg 11L it t<> ct1lti,1,tt i<>r1 l)e'.fi'<> t·e I-J ill 's i11 t1·c>clt1,c·tic> 11 <>.( l~)()(·j ,it lZicl1 --
111(>11cl, l11cli ;111,t l1 :1c l l)cc·<) 111c k 11c),,·1) ; tt .:\11 11 ·1. ..\s i\l 1· . Ki1·k}Jctt1·ick 1·c-
1,tL.et1 i1 ts hist<>l')' L< ) 11\e sl1 c)1·tl y l)e lc> r.e l~e <lie<I ,l )' e,11~ ,t•11<l ~\ h~1t1· ,1g·.<J , 
l1i 111 () ll1e 1· , ., r; t "i l1() 1l'S(-'-l )~l('k 1·icli11 g· ~tl <) I1g· ,l \\1 ()()C lccl t1·;1il i n tl1e l1ill s 11 e~11· 

. \lll1 ~l ,., · l1 e 11 sl1e ·;l~1 ,r t l1e ()ri gi11. (11 )>lclll t i11 l'lO\l\:Cl~. \ 1\ li en sl1 e 1~e tlll-ll (~( l 

l1 cJ111e sl1 e (t.)ked h c1· ·,rsle i~-ir1-J;1"'"1 ''H ,-t ve )1<>t1 cvc1· ::;ce,1 cl w i ld H )1dra 11-

g·t·~·l ,,· itJ1 ,1 s 11 c),\ b~1ll 1)1<)<> 111 ?'' J\1 ,,1 )' 11e , ,e1· 11,-tcl. l) tt t sl1e ,,,;-1s 1i1\te1·e: tc<l, 
s<) tile t,·\70 <) f tl1e 111 vve·11l 'b <:tck to tl1 e '"'<><)(ls, c·c) lJec Lct l tl1e l ittle l)i"lJl l , 

• 

, ) ·./ -.;.- h.b. ·7; .. • .. 
.... •·• •:.i,.,.,j. -0:~ --~:-•· . 

' ':v ';'· '-;-'.-·· . ·.·(.; ~... .. /· ·:~· -~-
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Figttre I. Hy1rirr111 ,!.!_·r,tl flrf1cJre.vc(' 11 ., 'An :r1abelle' gTowing at Urbana, 
Illinois. 
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and t1·ans1)lante(l j t t<> t<)wn , w l1cJ·•e it g1~ew. 1£ it had been ,L year <>r 
two lt:1 ter·, they J)ro·lJ~L bl y \\l Ott1 cl ,:t l re;:tc ty h {'.1 ve seen a 'sr1c)vv hi 1 l' l)t1sh 
in f] o"'re1~ ,l11cl 11 ;:t e 1>~ tssecl by tl1 c pl c1r1 t in tl1e vVC)t>cl wJ1icl1 l1ad 11c> t 
yet reach c·cl its 1·1Jll srJle·nclor. 11ltl tl1ey s(tve{l it~ passecI 011t starts t<) 
their n eigh.bo1~s. ~a n< l ' 0()11 i.t '" as , l 11 (tr·<> L1ncl to\\,n. 

T l1e Ki1-kpatrj cl " v,rrc> te tc) tl1 e BLtrpee Seecl Cor111)ar1y at Pl1ila
delphia, ,1sking· jf cl s11<)\\r.bal1 va1r ic,ty <) f the wild hyclrang·e·a "\i\ras knc).wn 
to tl1en1. 1111r1)e·e re1)liecl. w ith inJ·or1na tion or1 the the11-recent intro
d11 ction <)f. 'S11c)·whill ,' wi1ich 11 ,td lJee r1 b1~c),ugJ1t tc) private ga1-clens 
fr()lll its <>r·ig ina l s<> t11·ce r1 ezt1· Yell o,N S1'.)ri11g·s, Ohio, before 1\111·. Hi]J 
took it 11p cc)mn1ercially a 1·ew )'ears e;-t1~lier . 'l --- l1t1 · tl1 e Kirk1)atrick 
s:elcctior1 went 5() ye;-t1--s rrl<)r·e 1A1 itt1c}ul ~l n ct111e or ;:1 cor1 1111erci~1: l spon 
so1-. 'Tl1e people cLl"l>t:1.nc~ A11n;t ,•lf)JJrec iatecl it, tl1ot1g·l1 , "tnc] it g<>t 
scctlterecl t<) otl1er Jlli nc>is t<)wns, 1-e,:tching· U 1·l)a11 ct, S<) fa1- ,Ls I c;:t 11 tr,tce 
tl1e recor·c:Ls, abot:tt 19·~15. l t.;,-t,i\l it here in 196(), t1~aced i t l:>(lck to A 11r1 ct , 

11 ar11eci ::1.11d regi tere(l i t, ,trlcl h ~tve a lre;:1cly in tere. ted several 11t11--seri es 
i11 it. T h e fi rst <>11e t·<> cat~1J og·t•c it, .i1l 19,62, W<lS probc:Lbly o t1r n·1e11, 
be1- Albert B. F ergt1son oi· the Lin11 ( ~l)Ltnty N tt rs.eries, Center Poi11t .. 
. Io,~1-1. T h e Lc>u is C~erarclj N L11~se1-v, O'F<1llon, Illi11oi ·, is a11otl1er 

I 

source (01~ 'An11ab·e lle' li11·er·s. J,t is (ls e,:lsy ,Ls a11)r H . r1 r boreJ·rens· to 
J)rc>pagate, eithe1- [1·<)111 clo r 111;,t11t '"'C>O(l or green,1v<)<)cl lea1·y CLttli11g· . . 

In the s1a11·1c year I rcdisc(1,vc1~etl ·Annctl>1elle,' J_ re:g·is terecl ,tnother 
H. r11·bo1,·e.sc·e11s clone vvi(lely g·r0,"111 a1rr> uncl Ch~t1t1paign-Url)a11 a ct11cl 
:; t.1perior to 'Snc)~vJ1il l' in lan.clsc:•tt)e v,tlL1e a · tl1e 'Cl1,t1npc.tig·11' cul ti
var. I liave sir1ce seer1 tl1is clo,J1 <:~ <)r f·c)rrn ctt 11~1a r1 y otl1er p,lace's, cle('1r 
b('.1c k to Wysox, Penr1sylva11ia, '"rh en ce _Joh11 Carey, hef<)re 1·84(), c·c>l
lec·tecl the SJJnci1nens upo•.n which Tc)l'l~ey an,<l Gray, in their Flora 

Figure 2. H. arl1o·resc·e11J· ste1,£/is ('Champaign') . This old clu1np 
was pl1otographed in Aubrust, 1961, at Wysox, Pennsyl
vania, and is belie"·ed to be part of th.e original clone 
of this fo,rn1 , ~.vhich Joh11 Ca1·ey collected in W ysox be
fore 1840, anl<l upon which Jebn Torrey ancl Asa Gray 
feunded theit· var. steritis .. 
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o t· North 1L\..111eric·~1. t)t tSc(l tl1eir H. rt1 · bo 1 ·c✓j·cenJ· Viti-. 5·te1,.i l i5' . It agree 
,,,rith tl1eir d esc1~ifJLio11 , exceJ) t £01, h a,,ing· 111,tr1y r1011-ste1~ile, see·cl-prc)~ 
(1u (~ing i'Jc>wer s, 1) rin (·i1),1Jl y i11 the inter·i<)1~ of the £lowerhe·adJ where 
the ·hc)wy· s-o•-call e(1 ''~ tcrile ' ' flo·\vers (ac tL1 '"tlly s tan1ina te in {unction) 
ter1cJ t<) obscure t.he,111 , JJ;ctrti t:t1l:trly i11 pressec1 Sf)•ecirnens. I b·e·lieve 
th ,tt tl1.e olcl v;rri eLy ,\· t(✓ 1 · i l i.s· l~~r £1,om l)ei11 g· }) l~o-1)<.tbly l.o,st to cultiva
ti<)n, <ts Sa1.,ge11t ,incl l,1te l'.' ;.1l1tl~o 1-s wc>l1lcl l1~1ve it , b ets survived all this 
ti111 e at \1/ysox '"ln<l t· .lsewl1t 1-e, <111 c.l is s till ver·y rr1uch with tis. 1 h ;;tve 
seen it r ec·e11tly, t111tle1- t11 c I-I.. (11 ·!101··c1s<·c·11,.s· g·,·(1.1iclif l <J 1·a (01- 'Srrc>,vl1ill ') 
l~t~Jel ir1 a t Jez1st t \ \ 'C} ll'linc>i s 11t11-series . 

The lec1ve · cliffe1· as v,rell ;1s the £] c)v,,e1~11ectcl sh c11Je in each c)f these 
I-I. r1}·lJr>1·esce1·2.'i c111ri v~1r.s, ~incl I l)elj.e,,,e ectc11 11as origina ted i11depend
c~ntl)' o f tl1e <)tl1er· t\\'' ( ) , ~1s ,-t 111t1tctnt ,.vitl1 111,Ln y n10J'e showy flower·s 
tl1a 11 the nor111,11 wjl cl. t )'J)C . ';.\nn,tbell e' n1 ;1kcs tl\e 1;;trgest , most sym
lltetricctl bea,cls; 'S11c),,vl1ill' 11;,ts ·t11e l c=t1-ges t in tliv'icll1::1l flo,rets and the 
,1110s t [Io I:>P'Y he,t (ls ; .s· I t' ,. i li.\· (' Ch ,111i 1Jai gn ') is tl1 e t.,tlles t g1·owin.g <tnd 
ct.<·ttl ctll y tlle· le,tsl 11 e;1rly ·stcJ·ile C) [ tl1e tl·1rec. All of the1n prodt1ce 
vi,,ble sr-letls ,Arl1icJ1 se11·- ·ov,r oc·c·asion ~Lll y. T h ey n1.ay b e culturecl 
l<) g·ive a J1igh r)r <) })<) r·Lj <> r1 <> f seeclli11g·s v\i i tl1 i'1owe1~hectds of :the showy 
t p e. l ,11n t1sir1g '1\1111,Ll)elle ' jn c1"<)S: ir1g· v,r1tl1 , t11 extren1ely &hort 
."i te 111 med r, r lJ rJ1 ·r•.~·ce n.f c l<) t1e ( cl 1 sc> 1·rc) ir1 i \1111~t) tc) se 1ect for a 1nore cc)m-
1)<1 < ·t , 1v'hite ' 'sn <)\\1b a l i ·· l1ydran gea. 

. . 

;:~»$ 
;t'2_:,, ,.,., . 

Figure 3. H . q uercifolili 'Harmony' showing second flowering in 
Alaban1a, July, 1962. 

H. qile1·ci _f cJ / iri a lso h ~ts tll ltta ted <>11ce, a11cl <>Illy on ce, so f a1' as an y 
t'eCf)r tls sh o,w, tc) a l'c)1~111 ,Nj tl1 11:ear l )·' a ll ·h ~1"'' y flowers, whose }1ead. 
a1·e even more c.lense tl1,1n th<)se of tl1e v,,e lJ -kn c)vvn H. pan icillCl tci var . 
g'.•1"a1idif !01·a (''Pec·gee'') . TJ1i s occl1rrecl i11 tl1e 1890's ir1 early c·ttltiv ;:1~ 
tio·n arot1nd ct11 a11p,1le <>rc:l1~·tr(.l tl1 ctt 111 y gr <111(·1t·GLthe1· l1a(l on I1is £a1·1n 
in n or· ther11 .. L\.l ,t b {Ji 111 cl, i 11 IJ,ct1~t oi tl1 e r ,(1.n g'e "'' l1e re H. q ilet·c£f o l.ia. (lo
C<l11 )' ca1le·cl '' .se,1e11 l)<trk' ') i.) 1110s t JJler1tii. L11 i11 the rock ·y woocls. My 
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l,1tl1e1·, tl1e11 a )'<>t111g l)<>y, lirst ]}l'<>tJ;1g,1tell tl1e ''ll<JLtl)!e'' r1i1e1c·1f1Jl111 

l)y l:1ye1·ell <>lfset., <>11 tl1e l,1111ily [;11·111. l-Ie 111c,vecl, tl1e JJl,111ts ,,,ere 
11eglectecl, ;111d tl1011gl1t lcJst, l)ttt I 1·ellisccJve1·ell tl11·ee oil! clt11111)s ol 
tl1is clo11e still ,t1r,·i,,i11g i11 tl1e ;11·c;;1 1·ec·e11tly. It !1;1s l)ee11 f)OssilJle t<> 
inc1·ease it 11101·e 1·;1 [)icl I)' I)\' g1·ee11 '''<)O< l CLt tti ngs, t1·e;1 tee! ,,,i tl1 H<i1·1110-
cl in No. :l, l)c>tl1 i11 ;1 ,veil ;1e1·;1tecl 111is1 IJecl ;incl t111cle1· J)l;1stic. Se111i
;,olt ,,,ocJcl ,,,ill 1·oot i11 ;1 le,,, ,,,eek, t111cle1· tl1ese t1·e,1t111e11t,, ;111yti111e 
fro111 111icl-SJ)ri11g to ;1-; (;1te ;1;, Oct<JlJc1· i11 tl1e g1·ee11!1ot1,e. _Jt111e is tl1e 
1J1·efe1·1·ecl 111<>11tl1 i11 1\l:1IJ,1111;1. \•Ve ;11·e 111t1ltiJJlying tl1is H r121.r:1·cif1Jli11 

'H,11·111ony' no,,,, ;111ll ho1)e to i11t1·c,clt1ce it ;1l)ot1t IY()5. Besilles l1,1vi11g 
111ore s110,vy llo,veri11g, tl1is ])l,111t see111s t)1J)ic:1l <JI n;1tive H. r1111:1·cifrJli11 

in its 1101·tl1 1\l,1!),1111;1 1·;111ge. F,111 c1>lo1· is 1·ecl 
'H,11·111<>11y' l)e;11·, <J1ll)' ;111 <Jcc,1,ic,11;1! J)e1·1·ect llo,,,e1·, ;111ll 11,1s 11<>t 

l)ee11 k11<>v1'11 tc> 1·i1)e11 ;111y see<!. Its !)<>lle11, tl1ot1gl1, :11,1Je,1rs 11<J1·111;1l 
tt_ncle1· ;1 111ic1·0,co1Je, ;111cl c<JLtlll J)l'C>l)al)ly l)e t1,ecl i11 l)1·eecli11g. 

' 

i\1IOl)Ell1\l"Oll HILLENJ\,fE\'Ell: P1-c>lesso1· i\•fcl)a11iel, clicl )1<>Lt 
l1,1,1e s0111c:011e Vi>tt w:111tell t<> ,;1v ;1 re,,, worlls? , ' 

PROFESSO!l J\•lc:1),\N !EL: i\-11·s. St<>11e of tl1e I~1-c,okl v11 C~a1·cle11 , 
l1,1s l)ec11 b1·celli11g 111;1g11oli,1s 1<>1- 11i11e ,,e,11·s 110,v ,lnll ,l1e !1,1s s<>111c 
c1·c,,ses tl1at ;11·c· ,1l111<>st llo,,,e1·i11g. I ,,,ill tt1r11 it <>Ver to l1e1·. 

j\,fJlS. DOlllS J\,f. S'l"ONE (l-l;1,ti11gs-011-HL1clso11, N.Y.): Tl1,111k 
v<>tl ver)1 n111cl1. \,\le J1;1,1c IJee11 l11·celli11g 111;1g11(Jli;1s i11 Brooklv11 101· , u \ J 

;1JJot1t eig·ht ye,11-~ ;111ll \l'C 11:1,•e t1·ie<I tc> clo sc>111e c1·c>ssing· IJetwee11 tl1e 
;\si;1tic ,111(1 tile 11;1ti,1e ;\111c1·ic;111 OllCS ;111cl ,o 1;11· ,,·e 11,1,·c: g<>t ;,OJllC 
ljllitc ])t·on1i,i11g Cl'();,;,es \\'itl1 11,i11g 1),J11[!:lll)!111 (/C/IY/1llllll!I ,IS tile fe-
111,tlc j),11·ent. \•Ve 11secl tl1e 11c11.111i11r1/11 ,,,itl1 tl1c lzl1fl111·11 ,incl tl1e1·e i, 
<>nc tree 1h,1t 11•e ;11·c 1·e;1ll)' 11•;1tcl1i11g· tl1,1t is qt1ite i11te1·esti11g. It J1;1s 
very i11tc1·e,ti11g colo1·. It J1;1s so111e ol tl1e yell<>,,, <>f tl1e 11c·iz1r1.1·1111lr1 ;1 
,01·t <>l g1·ee11isl1-)'CII<)\\' ,,·itl1 ,0111e ol tl1e J)t11·1)le c>f tl1e ,,,hite variety -
11igr:1. \rVe l1avc ;1 clt1st.y (Ji11k col<>1· 11•l1icl1 is 1·e;1lly c1t1itc att1·,1ctive 
!)tit ,ts 111,, l)c>ss, i\·f1· .. A.,•e1·,1. s,,,,s, ,,·e 11111st ,,,,1tcl1 it ,111cl ,,,atcl1 it l<J1· 

' , . 
s<1n1e ti111e l)efo1·c ,ve 0,111 s,1v. 

\rVe l1,1,1e 11,1(! 'g11i_te ;1 ,;)t (lr ,t])Olllic:tic ,eeclling·s. l llilln't 1·e;1ll)' 
knO\\' L111til I got i11t<1 cloing 1\•01·k tl1;1t tl1e1·c 11•,1s so 111t1cl1 of it. 011e 
t1·y I ,,,01-kccl 011 l01· ye;11·s ancl tl1en 1·e;1Jizecl tl1;1t all 111y seecllings were 
,11)0111ictic. _ I fot111cl it 11•,1s ,,e1·)1 ~11ccesslt1l ;incl l1acl lots of f1·t1it. \,Ve 
1v;1s1ccl l<Jt, c>l ti111e. 

l 1·c;1lly clo11't J1;1,1e ;111ytl1i11g 111<>1-e t<> s;1y excCJ)t ,ve clo J1;1ve I ,()(JO 
l1ylJricls · g1·0,1'ing i11 \r\1estcl1este1· CcJt1nty, ,,,J1icl1 is 50 111iles 1101·tl1 ol 
]~1-ookl)111 ;111ll tl1e te111pe1·;1tt11·es ;11·e <Jtiite l<>,v, 110 ,v,1te1·ing· S3/Ste111, so 
;1nytl1i11g· tl1;1t s111·,1ivcs tl1e1·e is ,,e1·)1 l1;11·cl)1, ;incl tl1is JJ,11·tic11l,11· SJJeci-
111e11 th,1t ,vc ,ire l<J<>king ,it, is LI]J i11 \rVestcl1este1· ;11·e;1 ;1nll it !1,1s st11·
,1ivecl. ,,\le ;11·e 1·e;1ll)· J)ie,1secl ,i11ce ,,,e ;11·e Iooki11g· 1'01· h;11·cli11ess cl1icl
ly ,incl cl1v;11·fnes, ;1lso. Unfo1·t11n;1tely, tl1is <>ne is g1·0,vi11g· q11ite 
stro11gly. It is 11<>\1' ,1bc>t1t 11i11e feet l1igl1, ,,,J1icl1 clistt11·IJs 11s s0111e-
1,,hat. 

l clc>11't tl1i11k, J>1·c,fess<>1· J\•fcD;111iel, l l1;1ve ;1nytl1ing· else 11101·e L<J 
11,1s ,Ill)' <JL1estic>11s l,1te1·. Tl1,1nks \'Cl')1 111t1cl1. 
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J\,fODERA1'01Z HILLENl\,fEYEIZ: , Thank yot1, i\tfrs, Stone. 
, 011r 11ext ,1Je,1ke1· is J\,[1·, Vi11ce11t l~,1iley, .J. V. Bailey Nt11·series, 

St: });111], ,,,]1!> ,vill S}Je;1k ()11 Sof't,~rcJocl Rootecl C11ttings of P1·it1ii1s cis

t,,nr1 ;incl P1·11.n11., t1·1/o/Jr1. 1\•11·. l~;1iley. 

PROPAGATION OF PRUNUS CISTENA & TRILOBA 
BY SOFTWOOD CUTTINGS 

\1 INCEN'l" K. BAILie\' 
/. /I. Bni/r:)' N1,1·.1r:1·1r:,· 

St. JJr111/, 1Vlinne,rJtr1 

"l'his s11!Jjert ,v,1, clisc11ssecl ,vitl1 yo11 two ye,11·s ago by lZodney 
B,1iley IJ11t I !eel it is <>I ,11(licie11t i1nJJC>rtancc tcJ agai11 !Jring it to 
yo111· ,1tte11ti<Jn. Tl1e st1JJe1·iority ol 0,,,11 1·oot JJl,111ts over those bud
clecl <Jll JJ111.1111.5 r1111r:1·icr111r1 01· s0111c <Jt!1c1· 1·oot stcJck is so cJIJvio11s tl1at 
I ,~,ill n<>t t;1ke ti111e !)n tl1;1t lJLlt 1·;1tl1e1· ,,,ill clisc11.~s ou1· 111ctl1od 01· pro
clL1ci11g JJl,111ts lro111 solt WO<><i c11ttings. 

0111· ,cl1ecl11lc <l111·ing tl1c IJ,Lst s11111111e1· ,va, ,Ls (ollo,vs: 

Stuck vVI1e11 lZootcd 
18,4,J5 
12,875 

JJ1•1tllll,\ c·i,te11r1 
JJ1·1tn11.1· t1·ilrJl1r1 

2~J,<lO<l _J11ly 12 

' 
2(l,OO<l _J11ly 15 

' 

Tl1e JJc1· ce11t <>I ci~·tr:11r1 
J)c1· ccn t l 11 I rJ/Jrt 1·0, Jt eel. 

·1·11e g1·ee11!1011sc is ec111iJJpecl 1vitl1 ,1i1· 
fic:1tion. Tl1e ,1i1· C(J11clitioni11g ,1110,,,s 11s 
,vl1icl1 I l)clieve i, i111JJc>1·t,111t to s11ccess. 
ca1·1·iecl at 8() to 85 1)c1·ce11t 10_1· tlie first 3 
!)ti tcs to SllCCCSS. 

conditioning· ,111cl h111nidi
tc> 11~e 11111ch 111ore s11nlight 

Tl1e 1·elative l111n1icfity is 
to ,J ,vecks ;111cf this cont1·i-

1\ 111ilcl sol11ti<J11 cJl l11clcJlelJt1t.c\·ic ,1cicf is t1,e<f ;1s ,1 ,,1,1k. It is i1n
JJ01·t;111t to t,1ke ct1tti11gs ,1t IJ1·01Je1· st,1ge <>I 111,11111·ity. 

1'he 1·<J<Jtecl c11tti11gs ,t, y<JLt sec tl1c111 <J11 exhi,bit in tl1is 1·00111, are 
Iiftecl i11 l;1te Nove111IJe1· ;1111! 1·ollecl 11p i11 I>0Jycthele11e sl1eets, 250 to 
5tl(l JJe1· IJ1111clle. Tl1ese ,11·e tl1e11 sto1·ecl ,,,itho11t JJacki11g· in ,t 1·oon1 
at :LIJ011t 3,1 l<) 35 cfeg·rees F. tintil J)l,1nti11g ti111e i11 late 1\1)1·il. The;· 
,t1·c then JJi,Lcecl i11 '10 in<:11 fielcl 1·<J1vs 8 to JO i11cl1es ,LtJ,1rt. '"'e are 
getti11g ,1IJ011t 9() ]Je1· ce11t s11r\'iv,1! (esti111atecf) ,tncl ,1 ve1·y good 
g1·<11vth. (8() JJer re11t linisl1ecf s,1[e;1IJlc JJl,111ts). ivlost of tl1ese ,ire g1·own 
t11'<J ye,11·s ,vl1en tl1c l1ig·l1cst fJe1· c:c11t <>L' tl1e JJJ,111ts will IJe %' g·1·ade . 
. -\ fe,v of tl1e c1ste11r1 ;11·e g1·0,v11 3 yc,11·s to <>btain s0111e 4 to 5 foot sizes. 

\'c)LI c,111 1·e;1clily see tl1e lo,\' c,J.'it of ])t·ocl11rtion 11ncle1· this 111ethocl 
,,,he1·e no JJC>tti11g is c!cJr1c ,incl sevc1·,1f tl1<Jt1s,tncl 1)l,1nts c;1n be carried 
to the J)l;111ti11g site i11 ,1 111;1tte1· c>I 111in11tcs. If ,ve ,11·e to progress as 
a11 incl11stry, ,,·e 11111,t be ;11,,,ays ,1lc1·t to 111e;1ns of <Jfferi11g ,1 better p1·0-
cl11ct to tl1e 1J11blic ,1t ;1 JJ1·ice tl1;1t ret111·11s ,t JJt·cJfit to the producer. 
·rh,1,1k voL•. , , 
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ivlODERA"TOIZ HILLE.NJ\,IEYEIZ: 'l'h,1nk yc>t1, J\,I,·. B,tiley. 
Ot11· 11ext SJJe;1ke1· t<>1· tl1is 11101·ni11g is l\,Jr. _J. Pete,· Ve1·111et1le11 of 

Jol1n Ve1·111et1le11 & S<>11s, l11c., l\'esl1a11ic Static>11, New _Je1·,ey, \vl10 
,viii t,1lk <>11 the s11l)ject (;<)1111111111icati<>11 i11 Jl1-c>J),1g,1tio11. Pete1· Ve1·-
111et1len ! 

COMMUNICATION IN PROPAGATION 
.J. PE"J"Ell \/ I•:R,\,f lclJLEN 

,I rJhn. Vei·me11fe11 r111d SrJns, Inc. 
l\1e.1l1r11iic Str1tirJ11., l\1e,11 fei·.,e)' 

Not\vitl1,t;tncling ,ti! ol the IJr,1i11 JJ<>,ve,· 1·ep1·esentecl by this ;1s
se111IJly tocl,1y I tl1i11k it s,1fe to s;1y tl1,1t 11<>ne of tis h,ts ever had ;1 coin-

. JJ!etely c,1·igin,1l tl1ot1gl1t. I J1,1ste11 t<> ,1clcl th,1t by <>t·igin,tl I 111e,111 
011e tl1at is tot,illy i11cleJJe11cle11t or scJ111etl1ing· JJ1·cviot1sly ,1Joke11, \v1·it
ten c,1· accc,111 pl isl1ecl. N e\•er !Jcl <>1·e l1,1s ;1 ,ociety l>een sc> pr<>g1 essivc 
or ~o clepe11clent l1JJOJ1 J>1·og1·essive11ess. Otir ve1·)' st1rviv,1I clepencls on 
tl1e co11ti1111ot1s s,11 isf,tction c>f ;111 enclle~s ,incl J)1·ocligic>11, l1unge1· 1·c11· 
ecl11c,1tion. innov,1tic1n, i11stigati<>11, [J,11·tici1Jatic,11. In tl1is we l1ave ;1 
res1Jc>nsibility to f11t11re gene1·;1ti<>11s ;is ,veil. Henry W,11·cl l3eeche1· 
l1,1s ,,1id, ''\,Ve sl1<1t1lcl so li,•e ,incl l,tl>c>1· i11 ot11· ti111e tl1,1t \Vh,tt c,11ne t<> 
11s ,ts seecl 111;1y g·<> to tl1e 11ext ge11e1·,1tio11 ;1s l)los~o,n, ;incl wl1;1t ca111c 
to 11s ,is l)l<Jsso111 111,1y g·<> tc> the,11 ;1s fr11 it. This is wl1,1t \\'e 111e,111 b)' 
J)1·og·1·ess. '' 

One of tl1e 111ost i1111)<>1·t,1nt ,111cl l,11· re;1d1i11g i11g1·eclients <JI 1Jrog-
1·es, is con111111nic;1tion. Wl1y even to 1·et,1in tl1c st,1t11s 4t10, we 1nust 
cc>1n1n11nic,1te a11cl c<>1111111111ic,1te well ,It tl1,1t. Eve1·ytl1ing th,tt we s,1y 
01· clo 01· tl1i11k to clc> i, li11kecl tl11·<>t1gl1 co1111111111ic,1tion t<> so111ething 
said or ci(>11e previ(>ttsly. 

Co111111t1nic,1ti<>n is e,1sy lei clcfine \)tit cliflict1lt to jJiclt1re i11 ,tll ol 
its 111an)' ,ts]Jects. It c,111 IJe <{ttite si1111)le ,t1cl1 ;1s the cockecl eyebrow 
or sl1y s111ile or tl1e cl1ee1·y ''Hi'' of tl1e kicl ;1cross the street. Si111ilarly 
it c,tn be: i11tric,1tcly co111JJlex ,1s Telcst,tr 01· the Project J\1ercury 
T1·,1cki11g· sys te111 c,,- tl1e 11 tige ,1111 <>111,1 tic cl,tt,1 JJ1·ocessi11g 111acl1ines. 

vVl1,1t !1,1s all tl1is to clo ,1·itl1 p1·c>JJ;1g·atio11? Sin1ply statecl it is 
tl1is. vVitl1ot1t cc)111111unic,1tio11, JJt·ogress in p1·opag,ttion is deacl. A11cl 
it ;1ppe,11·, c>n tl1e ,11rf,1ce, tl1,1t ci111· co1111111111ic,1tion is l,1cking. 

Back in SeJJte111IJe1· 01· tl1is )'t,11· tl1e1·e \Vas clistrib11tecl to tl1e 111e111-
i)e1·ship ,1 1·eqt1est ,111cl ,tJJplic,1tion fo1·111 £01· IJa1·ticiJ);tlio11 i11 this 
S]Je,1ker-Exhibito1· Sy1111Jc>sit1111. "f<JW,trcl the e11cl ol Octobe,· I re
cei\'ecl f1·0111 1)1·. Kelley ,t lette1· ,t,1ting tl1;1t the 1·espo11se to his 1·eq11est 
\V,ls /Joo,·. He ,,,keel tl1,1t, si11ce I l1,1cl p,1rticiJJatecl once before, I 
111ig·l1t con,ent. to cir> ,o ,1g·,ti11. 'l"J1e th<>ttght occt11·red to 111e tl1en th,11 
inclividt1,1lly, ,1, 111e111be1·~ of ,1 fi11e 01·g·;1niz,1tio11, ,ve \l'e1·e l,tcking i11 
011e of the cssenti,1ls :incl tl1;1t tl1e es,enti;1] i11 tl1is i11st,1nce is f),trticipa
tion. or in ,l bro,1cl sense, c:c>m111t111icatic1n. vVJ1;1t can ,ve do ,tl>out it? 

vVe ,11·e for,necl into ,t society ,incl 111eeting l1ere tocl,1y becat1se of 
tl1e f,11·sigl1tecl11ess of ,1 11111cl1 s111:1lle1· g1·<Jt1p of 111en. Tl1ese 111en l1acl 
;1 C(J111111011 i11te1·est ,111cl ;1 co111111(i11 4t1,1lity. Tl1ei1· inte,·est \V,1s ]Jro1J,1-
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g,1tio11. Tl1ei1· llt1,1lity ,vas ,t 1·ecog11iti<>11 of tl1e neecl [01· a11d a desire 
to clo s0111ething· ,tlJ011t better ro1111111111ic,1tion; talki11g abo11t ;111d free
ly excl1,1nging tl1c i1· thought~, icle,ts, <)])in ions, ;1cco111 ]JI isl1111en ts and 
even fail11res. Tl1cse 111en cl;cl 111eet: tl1C)' clid talk a11cl excl1,1ng·e thei1· 
icle,ts; ancl 111ost i111JJ(>1·ta11t tl1e)' clill ,tct. ;\s ;1 1·es11lt ,ve c11joy today 
tl1is ,,,011derf11I, e111·icl1i11g a11cl i11sJJi1·i11g 01·g·anizatit>11. Tl11·011gl1 tl1e 
ye,11·s - ;111cl tl1is is the l 2tl1 111eeti11g - ,,,c l1ave g·1·0V1·n ,111cl we have 
j)1·og1·essecl. B11t ;11·e ,,,e cloi11g :111 ,,,e c:111? Is eacl1 011c of 11s giving 
0111· £1111 SU))J)o1·t? ;\1·e ,ve ,ti! co1111111111ic,1ting fully ;111cl s11fficiently? 

\,Vl1at clo we 110,v k110,v ,1IJ011t tl1e ve1·y ])!ants ,vc J)t·ocl11ce or the 
techniq11es we 11se t<J JJrClcl11cc tl1c111? If we IJtlt l1oncstly f,tcc the £acts 
we 1·e,1lize tl1;1t it is still ve1·y J'ittlc. \,Ve have the ])<Jtcnti,1! in this 
S<Jciety of 0111·s to c1·e,1te ,t cl1,1i11 1·e,1c:tio11 tl1at will co111J)letely 1·evcJlu
tio11ize JJl,111t JJ1·01)ag·,1tion as ,ve k11,J,1' it toclay. 111 <Jt11· OVl'l1 society 
,,,e have a ho111oge11eo11s-l1ete1·ogc11ec>t1s g·1·0111J. By tl1is I 111e,111 that 
,vl1ile 011 011e h,111cl ,,·c ha,'e co111111(>t1 i11terests tl1e1·e ;11·c ,tt the sa111e 

• 

ti111e 11nclerst,111cl,1lJle cliffere11ces i11 l)otl1 J)l1ysical ancl 111e11t,1l c,tjJ,tbili-
ties as well ,1s clif"J"e1·e11ce5 in 0111· levels of expos11re t<J J)1·opag·ation 
j)roced11res ,incl ))l·,ictices. Yet e,1cl1 ;1ncl everyone <Jf 11s 11,1s son1~
tl1ing to contril)11te to e,1ch otl1e1·. E,1cl1 ,incl everyo11e of 11s c,tn bene
lit fro1n le,1r11i11g· wl1,1t the otl1er lcllo,,, knows or tl1i11ks. 

It is vit,1l!y i1111)01·ta11t to 11s i11tli,,icl11,1lly and collectively tl1,1t \\'e 
all g·ive serio11~ tl1011g·l1t to j11st 110,,, ,,,e ca11 best exchange a11cl clistrib-
11te a111ong 0111· 111c111lJe1·s e,,ery IJit <)l info1·1natio11 th,1t will f111·ther 
011r co1n111cln efl"orts. It 111ay !Jc clcsi1·;1lJ!e ,incl oppo1·t1111e to now ask 
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;incl fo1· yo11r f111·tl1er consideration: · 
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2. Tl1at 11otwitl1st,1ncling JJresent ,tttenclanre 1·eqt1i1·ements, ap-

4. 

prop1·iate p,tJ)e1·s 01· J)1·og1·a111 01· JJ1·oject J),11·ticiJ),1tion .be 1·c 
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ing tpe pre,·io11s yea1·s. It ,vo11lcl be p1·eferal)le, but not re
guirecl, to ha,,e the a11tho1· J)rese11t l1is own p,tJJe1·. The paper 
shoulcl not IJe JJrevio11slv ci1·c11l,1tecl. 

I thank yo11 fc>r yo11r atte11tic>n. \,Ve l1clpe for y<)111· JJ,11·ticipation. 
I close ,vi th the follo,ving·: 

To ,veig·h <Jt11· f,1te, co1n11111nicate: 
l\1I a t1·ic11 I ate; J)a rt i c i JJ,1 te; 
Ecl11cate ancl elev:1te: 
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C1·e,1tc, c<>ll;1te ;111<! c:i1·c11l;1te: 
llcl;1tc, <lcb,1te, ;11·tic11l,1te: 
I>er1Jet1·;1te; ill11111i11;1te: 
Genc1·;1te, 11ot i111it,1tc; 
l1111f)\';1te, tl1e11 i11stig;1te: 
Sti11111l:1tc ,111<1 IJ1·01J,1g,1te: 
llci tc1·;1 te - CO j\,J j\,J lJ NI C1\"fE! 

j\,fQJ)Ell1\TOlZ HILLI-~Ni\,fEYEIZ: "fl1,111k y<>tt. I l1<)JJC yo111· 
\vo1·cls \Viii be l1ecclcll \\'ell I>\' tl1e 111c111IJc1·s. , 

0111· next S(Je,1kc1· tl1i, 111f>1·11i11g is j\,J,·. f,1111es S. \Veil,. _f,1111es S. 
vVclls N11rse1·y, 111< ... l{cel J{;111k, Ne\\' _Jc1·scy. i\f1·. ,-Veils is to SJJeak 
<>11 Ne\\' l\•fisti11g Er111i1J111e11t 11·0111 E11gl,111cl. 

• 

NEW MISTING EQUIPMENT FROM ENGLAND 
.l ,\;,.-11,;, S. \•V1,1.1.s 

Jr1111r:.1· .'l. l1fr:ll:s N111.1r:1y. !1tr . 
I~ r:rl Ra11 /1. N 1:111 / 1: 1.1r:1, 

1 \\'011lel like to ;1sk lirst tl1at tl1e ''gentlcm,1n'' who liltecl <>ne 01· 
111y jets f1·c>111 tl1e b:1ck t;1IJ!e f<>1· cllJ,c1· i11s1Jectio11 JJ!c,isc 1·et111·11 it. 
Tl1e1·c \\1e1·e t\\10 tl1e1·c· ,,e,te1·cl,1v. Tl1c1·c is 011I\' 011e no,,, ;incl I clicl11't . , . 
jJt1l it in 111)' JJocket. 

1 \\1e11t l10111e t<i E11g·l,111<I tl1i, s11111111e1· ll>t· tl1e fi1·st ti111e i11 11 ye,1rs 
,incl I clicln't go t<> l<Jok ;1t 1111rse1·ies; I j11st 1\·e11t to 1·el,1x. I \\1ent t<l 
tl1c i\•l,1t Pen11)' Co1111J,111y in F1·;111ce tf> l<)f>k ,it tl1ei1· 111isti11g systen1 
IJec,111se 1 h,1cl l1e;11·e! ,11cl1 ;1 i<>t ;1IJ<>11t it. Harve)' Te111JJlctlJ11 will 
knc>,v \\'e ha\•e IJec.0111c ;1 little clisill11,i<>11cel ,vith tl1e clect1·011ic lea! 
IJcc,111se of tl1e jJ1·c>IJlc111 ol 1nai11t,1i11i11g it i11 gc>ocl 01·<lc1·. vVe ;ire 
11si11g ;1 ti111eclock :111cl l1,1ve liee11 ,f> 101· ;1 n11111l}er of ye,11·,. 

I 111L1st 0,1111 tl1;1t I ,11,1s \'e1·y i1111J1·<·ssecl by the ;1p1)e,1ra11cc <>l tl1c 
1\1f,1t Pe11n)' eq11iJ)111c11t. It is in tl1e IJ;1ck <>l tl1e roo111. I ,viii ve1·y 
IJriefly 1·11n tl11·011gl1 tl1c jJoi11ts ,\·l1icl1 tl1ey co11sicle1· 111,1ke it st1JJe1·io1·. 

Fi1·st o.f all, tl1e jet \11l1icl1 s<>111e <>I )'Oll 111;1y l1,1ve see11 is 1·11g•g·eclly 
const1·ucte<l. It is <JI tl1e Floricl;1 t YJ)C, ;1 IJ,1ffle tyjJC. It sl1011lcl be 
:1clj11ste<I with ;1 lccle1· g·,111ge to <)ne te11 t!tf)t1san<lths ol ,111 incl1. It 
W(J1·ks at low <>r l1ig·l1 JJre,,111·es. It ,vcJ1·ks \'cry \\'ell ,1t lo\V JJ1·ess11res. 
It l1,1s a ver)' c,1sily 1·c111c>v,1l}lc st1·;1ine1· l>11 tl1e botto111. It is ,1v,1il,1ble 
i11 flJL11· cliffe1·e11t ()t·ifice, \11l1icl1 J}1·ovicles clilfe1·e11t co,•e1·;1gc 011 IJe11cl1-
cs ;111cl becls. 

Tl1e cc>11t1·0! e<111iJJ111e11t is ;1 t1·;111sistl>1·ize<l 1111it. 1'!1c1·c ;11·c 11c) 
t11IJes ,111cl it OJ}er;1tc, 011 1\C c11r1·e11t \\'l1icl1 they tell 111c is ,ttJJe1·i<>1· 
to I)C c11r1·e11t bcc:111,e it 1·ecl11ce:·, tl1e li11ilcl111J of 111i11e1·,1ls <>11 tl1e le,11. 
1"!1e le,1f is ,1 jJl,1,tic IJ!lJCk ,1,itl1 Lvl'<J c,11·1><>11 electroeles ,ct i11 it. Tl1e,, 
s,1y the e,1,iest ;111cl ,i111JJle,t ,v,1y t<) cle,111 it is j11,t t,1ke tl1c le,1f ,111cl 
1·L111 it lc>t· ,1 scc<>11el <>1· s(> <J11 ,in e111<>l.)' ,,,11eel. This yo11 c·,111 clo 111all)'. 
111,111y ti111es l}elo1·e 1!1c IJ!oc·k is ,1101·11 clr>,1111 ,111cl tl1e~• l1,1vc l1;1cl tl1e111 
i11 co11ti1111011s 11se i11 tl1;1t \11,1v fo1 ,1lif>11t seve11 vea1·s. , , 
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1·11e ]);11·t <>I tl1ei1· eqL1i1)111e11t ,,,J1icl1 I like ,,e1·y 11111cl1 ,,,;1s tl1e 
\\'e,1tl1e1· 1111it ,vhicl1 c:111 be ;1tt,1cl1ccl to tl1e 111isti11g cclnt1·0! to ])1·ovicle 
;1 clcli11ite 11L1111l)c1· ol sqL1i1·ts <>f 111ist to ;111<)t!1c1· be11cl1 to l1,11·de11 oll 
,1l1·c,1dy 1·ootccl <:11tti11gs. l~v <witcl1i11g tl1c switcl1 yc)u c;111 cl1oosc to 
h,,,,e 011e ,l1clt <)I 111 ist e,,cr·y tl1i1·cl ti111e, eve1·y sixtl1 ti111e t)l- cvc1·y 
t,vclftl1 ti111e tl1,1t tl1c le,,l c<Jt1t1·c1l c·:,lls lor· 111ist, ;111cl yo11 l1;1vc a c1·0,s 
ser·vice s,,,itcl1 i11 ,vl1ic·l1 \'<>Lt c,111 ;1lter11;1te eitl1e1· tl-ie <)rcli11;11·v le,,f , , 
co11t1·0J <)1- tl1e \\'C,1th(:1· L111it ,,,itl1i11 1.l1e t,,,o !)eels. 

It l<)oks like ;1 \'e1·y \\'Cll-e11gi11ec1·ecl J)iece of eqL1i1)111enL. I l1;1ve 
110L ti·iecl it )'Ct. l ;1111 s01·1·)' t<) s;1y tl1;1t 1110,L B1·itisl1 c<11111):111ies ;11·e 
a,,,fL1lly slo,v off t!1c 111;11·k. It took t,,,,) 111011tl1s to <>i)t,1in tl1is 1111it. 

I 11,,,,e t,,,o J)!,111ts ol I?.l11Jrl1Jr/c11c/1rJ11 11/u11111 r:lr:gr1·11.1· i11 tl1e l);1ck 
<>f tl1e 1·00111 ,,,J1icl1 ,,·er·e t1·e;1terl ,,,itl1 CCC. I se:-e s'<l111e<>11e .!1;1s 111;1rk
ecl 011 tll)' sli]) tl1e1·e tl1,1t it is11't r1!/;11111 clcgr111~·, i)Ltl r1//;r1 11rJv11·r11. I 
clo11't k11ow ,vl1c> clicl it. I l>et it ,1·;1s [\,f,11·ti11 V,111 Helf. 

i\1fl{. i\11;\RTIN \f,,\N HOI;: It ,,,;1s 11<>L. I clo11't k110,1' ,,,]10 it 
\V ,1 S. 

J\11 I{. VU YK: It ,,,a, 111e. I !)et $25.(lO. 
i\'11{. \·VELLS: It is tl1e j)l,,nt I l1;1ve bee11 g1·c),vi11g as r1/[Jr1 r:le-

gr111s 11c>L 011ly i11 tll) 11111·se1·)' l)ttl else,,,!1e1·e. Pe1·!1,1ps I l1,1ve i)een 
,,,1-cl11g fo1· 25 ye,11·,. I tl1i11k it is r1//J11r11 r:lcg1111!;. 1\11y,v,1y tl1ose t,vc> 
t>l;111ts ;11·e t\\'<) ,,e,11·, Cll<I. Tl1e)' ,,,e1·c g·10,,,ing side l>y sicle. One ,vas 
t1·e,1tecl ;1s follo,vs ;incl one ,v;-is 11ot t1e;1Lecl. 

Sixtee11 J)l,111Ls ,,·e1·e L,1ken ;1L r,111clo111 ;111(1 t1·e;1tecl ,vith CCC on 
.c\11g·t1sl ~). 19()1. No,11 tl1is ,,,as j115t ;1l)<)L1t ,,t tl1e encl ot tl1e ti1·st ve;11·'s 
g1·ci,11tl1 <)I tl1ese ])!ants. They ,1·e1·e <.jLtite s111all. nci1·111al 011e-ye;11· 
J)l,111ts co111ing to tl1e e11cl of tl1ei1· g1·0,11ing se,1s<>11. "l"l1e t1·e,lt111e11t ,va, 
111;1cle LI]) of t,,·o g·,1ll<i11s ol ,1·;1L<·1· i11 ;1 \\',1Leri11g c:111 a11cl t<> tl1is w,1s 
aclclecl 50 c.c. of ,1 50 J)e1· ce11t ;1c111eot1s ,;nl11tio11 of CCC. 

No,,1 11cl effect v1•;1, 11c>ticecl ;1fte1· t1·c;1t111cnt in 1961, !)LIL i11 tl1is 
!:1st )'e,11· tl1e J)l;111ts g·i·c,,, ,ts )'<111 ,ee. 'I'l1c1·e ,1•;1s. of cot11·se, ,1 clisti11ct 
,1,,,;11·t·i,1g· ,incl ,111 tl1c J)l,111t, \\·l1ic·l1 ,,,c1·e t1·c;1tecl l>L1<lclecl c111ite l1e;1viI,, 
;111<1 tl1e J)l,111ts i111111ecli,1tel)' a<lj,1ce11t clicl 11ot l)t1cl ;1L ,,II. Tl1e J)l,111t 
,11l1icl1 is 1111t1·eatecl tl1e1·e is L)'])ic;1l. 

Tl1e1·e is n<) lJL1estio11 tl1,1t tl1is 111;1te1·i,1l l1;1s a ,,e,·)' clefi11ite effect 
111)011 tl1e fo1·111,1tio11 c>f lJt1cls 011 1·hocl<Jcle11cl1·011. Ho,v g<>ocl tl1e lJ11ds 
a1·e, ho11' g·o<J<I tl1c 1>l:111t ,,,ill C<)111e tl11·ot1gl1 tl1e ,,,i11te1·, ,11h;1t it ,<;t1l)
,ec111ently ,,,ill be -- ;111 tl1ese tl1i11g·s ,,,e clo11't k110,1· )'Ct. 

E;;e11ti,111 ,, tl1e s;i 111e effect ,,,;is olJLa i11ccl l)y 11si 11g 111 t1cl1 less CCC 
;1t tl1e s;1111e st1·e11gtl1 !)tit ,tj)j)liecl ,is ;1 s1)1·,1y i11 the 111iclclle of i\·f,,y of 
this )'e,11·, ;111cl I cl<) l)elieve, ;1s ,I 1·c111;11·kecl yeste1·cl,1y, tl1;1L tl1ere is a 
clefi11ite , 1alt1e in tl1e tise of tl1i~ 111;1te1·ial lcl1· sLOJJJJing· ];1te fall gro,,•tl1 

• • • • <>11 v1gcl1·<)t1s g1·0,v111g· v;11·1et1cs. 
\ 1Ve l1a,,e teste<I ccc; Pl10SJ)ll<)ll ;111cl ;111otl1e1· cl1e111ic,1l t1nclc1· lll1111-

1Jel· 13 9~)5 ;111cl l1,1ve f<i1111cl CCC t<) Ile ,111)erio1· to ;111y of the Clthe1·s. 
Tl1e t1·e:1t111e11ts ,,,e1·e 111;1(le i11 tl1e 111iclclle of l\•[;1y by SJ)1·;1yi11g ;incl 

i11 111<>st i11,t;111ces the JJla11ts h:1,,c: 1·cs1)onclecl ,vc·ll. Hclweve1·, ce1·t,1in 
,,a1·icties ·,,,!1icl1 11<>1·111,111)' g1·<),1' ;111cl i11 ;1 1•e1·y co1111),1ct 111a1111e1· l1,1ve 
bec11 se,1e1·ely st1111tecl ;1111! tl1e~' ;11·c c111ite 1111f;1vo1·;1ble ;111cl qt1ite L1se
less. 
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It is clc;11· tl1;1t tl1is is 11t)l sci111etl1i11g to IJt1y 1Jy tl1e c;11·load ,111cl 
sta1·t s1J1·,1yi11g 011 witl1 ,t big t;i11k. It is c1·itic;1J in tl1e ;111101111t ncedecl 
a11cl I tl1i11k tl1at tl1e ti1ni11g ,,,ill be i1111)ort,1nt i11 rcl,1tio11 to tl1e effect 
IJy tl1c e11cl or tl1e yc;11·. II ,,,c j11st ,,,;111t to sligl1tly slo,v clown the 
])!,int ;111cl g·et ;1 lJ11cl (111 it, tl1e11 ,,,e ,11·e going to 11,,,,c t(i ,,e1·y c;11·eft1ll)' 
cl1oose 0111· ti111c ;111ll <i111· st1·c11!.!.tl1. S0111c ,,,11·iet ies ,,,I1icl1 no1·111a!J,, 

' ' , 
g1·0,v i11 a f;1i1·],, Cl>111r>,1ct 111;11111c1· I clo11't tl1ink neecl it ,tt ,ti! 01· if tl1e)' 
cl(>_. tl1ey neccl ,t ,,e1·y. ,,c1·y ligl1t llosc. 

'\i\1c ;11·e goi11g· 011 ,,,itl1 t1·c;1t111c11t, ,111cl tcsti11g 11ext )'e;11·, lJttt 011I)' 
011 a vc1·y s1n;1ll scale. 

i\1I O DE1ZA TOR 1-I ILLE N i\•I E\'E R: Tl1;111 k yo 11, 1\1[ 1·. \•\1 el Is. \·\1 e 
l1a1'e ;111 i1111)01·t;111t a111101111ce111c11t. i\•[1·. Louis V,111cle1·lJ1·o<)k. 

SECRET1\IZ Y \/1\NDElZ]{IZOOI(: Tl1c1·c ,,,ill lJc ,t 111ccti11g (if 
tl1e Executive C<>111111ittee ;111cl tl1e i\•fe!11lJe1·sl1i1) Co111111ittee t(>t1ig·l1t lI]J 
in 516 ancl 518 i111111clli,1tcl)' ;1l1e1· tl1c c<>ncl11si(>n or tl1c q11cstion box 
JJe1·iocl. , 

l\•JOJ)EIZN HILLENJ\•IJ::\1 EIZ: 0111· next spc,1ke1· this 111<>111ing 
is Professc>1· F. L. O'IZ0111·ke, f1·0111 i\•ficl1ig·,111 St,tte U11i,,e1·sitv, E,tsl 

L ' 

L;1nsing, ,-1,]10 1-1•ill SJJC,tk c>11 tl1c ,11lJject <>f P1·01Jag·;1tio11 i11 tl1e J);1cific 
Coast A1·e,1. P1·ofe.,sc>1· O'IZ0111·ke! 

PROPAGATION IN THE PACIFIC COAST AREA 
F. L. S. O'RouJ{KE 

1'\1icl1i[!r111 ,')trite: U11i,1c1·.,1t,· 
L' .' 

Er1.1/ Lr1n.,i11g, 1'\1[,c/1igr1n 

i\>[1·. J\,focle1·;1to1·, Felio,,, i\1le111lJc1·s: [ l1,1cl long ,1•;1ntecl to ,•isit 
the Pacific Co;1st a11cl sec the ho1·tic11lt111·e tl1,tt ,ve l1c;11·cl so 11111cl1 
;1l>ot1t. Tl1is ]),tst s11111111e1· ;111cl f;1]l I S()Cnt ,1bo11t t,1•0 111011tl1s 011t 
tl1e1·e a11d I ,,,as lite1·;1ll)· ;1111;1zc'd ,it the g1·0\\•tl1 or son1e of tl1e JJl,tnts 
,,,J1icl1 I sa,,,. I k110,1' c111ite ;1 1111111l)e1· of ,1011 folks 11,1,•e l>ce11 tl1erP 
ancl vo11 k110,-11 wl1;1t I 111c;1n. , 

It is ,tn ,tre,1 of ,,,J1olcs;1le g1·c>,1,ing fo1· A111e1·ic;1 as ,veil ;1s p1·oclt1c
tion 1·01· tl1eir ow11 loc;1lity. Tl1e c<>:1st of 01·cgo11 ancl \Vasl1i11gton is 
q11ite 1·ainy. It is ;111 ;11·c;1 ,1·!1e1·c l1olly, 1·]1oclocle11clrc>11, ;incl othe1 
l)1·oaclle,1f J)l,111ts g1·0\11 excc1Jti<>11;1llv ,,,ell. Tl1ere ;11·e so111e nt11·se1·ie, 
tl1c1·e wl1icl1 a1·e 111;1king· c111ite ,tn cfl'oi·t to J)rocl11cc tl1csc i11 qt1,1ntit)', 
;111cl I ]1;1,•c ro1111cl 011t tl1;1t so111e 1·!1ocloclencl1·0ns ,vl1icl1 11•c1·e lJei11g 
gro,vn ,vitl1i11 10() y,1,·cls of tl1e P,1cil'ic Ocea11 a1·e ,l1i]Jped ;1s f,11· easl 
as Ne,11 Yo1·k City. 1\111;1zi11g· lJ11t t1·11e. 

In clecicl11ot1~ 111;1te1·i;1l, CJttitc ,t l)it or e1n1)l1;1sis is J)t1t 011 f1·t1it a11cl 
5]1;1cle t1·ees i11 tl1e i11tc1·io1· ,,,,Ile,,,. In tl1csc ,11·eas ,,,;1te1· is li111itell, lJttt 

' 

tl1cy clc> sec111 to l1,1vc s11flicie11t i1·1·ig,1tic>n to s11pJ)ly tl1c 11eecls of tl1esc 
()!ants. i\1fost of t11e i1·1·ig·;1tio11 is lJy g1·,1,•it)', :1ltl1011gl1 i11 tl1e '\i\lill,1111-
ette v,tlley ;11·01111cl Po1·tla11cl tl1C)' ;11·e l>1·ing·ing i11 so111e ove1·!1c;1cl i1·1·ig,1-

• t1011. 
It is 1·c;1lly ;1111;1zi11g tc> ~ce tl1e g1·,>,,,tl1 of tl1ese JJlants i11 <>nc ye,11·. 

Tl1e sl1,1de t1·ees ,11·c 11st1,1ll)' l)ttclclccl in 1\11g·t1st 01· i11 l,1te s11111111e1·, a1t 
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' ' , 
g1·0,v i11 a f;1i1·],, Cl>111r>,1ct 111;11111c1· I clo11't tl1ink neecl it ,tt ,ti! 01· if tl1e)' 
cl(>_. tl1ey neccl ,t ,,e1·y. ,,c1·y ligl1t llosc. 
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l);tck tl1e follo,,,i11g SJ)1·i11g· ;111cl i11 011c )'e;11··s ti111e tl1ey 111ay obt,1i11 a 
,vl1i1) of ,1ny,vl1ere fro111 8 to 15 feet, <le1Je11di11g U[JOn SJJecies ancl so 
fo1·tl1. S0111e of tl1e111 ;11·e c11t IJ,tcl, ,1g·,1i11 to a single !Juel ,Lt tl1c e11cl of 
tl1e fi1·st growi11g seascJ11 i11 orcle1· to get ;1 la1·g·e1· shoot ,tt tl1e encl of 
tl1e seco11cl ye,11·. It sec111s ;is if tl1is is tl1c ,11·e;1 ,,,]1e1·e f r11i t t1·ees ,111cl 
~l1;1de t1·ees c,tn be g·1·0,1'11 111ost eco11c)111ic,1lly even tl1011gl1 tl1e t1·;111s
JJC>1·t,1tio11 to the e;1st is CX[J<~11sive. 

Tl1ey )1;1,,e tl1ei1· [J1·olJle111, tl1e1·e as ,veil ,ts else,vl1e1·e. 011e i, 
vi1·11s, /J,1rtic11l,1rly in fr11it t1·ecs. It l1as 111e,1nt th,1t a g1·eat 1na11y o( 
tl1c n111·se1·y111e11 !1;1ve l1,1cl t<> est,1 IJl isl1 isol,1 tee! 01·ch,11·cls ,ts seccl s0111·ces 
,111cl [01· IJuclwoocl, ,111cl !1,1ve tl1c t1·ees i11s1Jectccl JJCrioclically by the 
JJl,111t JJ,tthologist of tl1e st;1te cc)11ce1·11ecl in 01·clcr tl1,1t tl1ey can keep 
the111 lree of ,,ir11s. I fo1111cl tl1c 11111·scry111e11 <.<>OJJC1·,1ti11g· very l1e,11·tily 
i11 s11cl1 ,, JJ1·og·1·,1111. It is cxJJe11sive, IJttt it is ncces,,11·y. 

I l)elievc tl1,1t tl1is vi1·11s JJI"<>l)le111 111,1y SJJ1·e,1cl tcJ othe,· JJl;111ts. 
otl1e1· tl1,1n f1·11it. J>e1·l1,11Js ,,,e ,,·ill l1,1,'e to tl1ink .of the sa111e isol,ttecl 
j)lots i11 1·es1Ject to l)ttcl,vc>ocl, ~eccl so111·ces, ;111cl /Jl"<>/J,1g,1ting 111ate1·i,1! 
cJl. sh,1cle ,111cl 01·11,1111c11tal JJl,111ts. 'l'l1e conilc,·s ,11·e g1·0,,,n i11 l,11·ge 
1111111l)c1·s bttt I clicln't fi11cl tl1e1·e ,v,1s ;111ytl1ing too i1111J1·essivc in tl1,1t 
line, s0111e,,,11,1t ,1l)ot1t tl1e s,1111e ,ts in tl1e c,1st. 

Tl1e1·e is <>ne tl1011g·ht tl1;1t I ,,,011lcl like to 111ake, ancl tl1at is wl1e1·e 
sho11lcl ,11e clcveloJ) 11c,11 clc>11es of ,,II ki11cls of 11111·sery stock? Sho11l<l 
it IJe clone ottt tl1e1·e i11 tl1c 1)1·oc!L1ct io11 section of tl1e ,vest Q1· sl1011ld 
it IJe clone i11 tl1c c;ist ,,,]1c1·c ,,,c c,111 111c>1·c re,,clily <>IJse1·ve tl1c gro,,,tl1 
,111cl pe1·f·o1·111,1ncc of tlie t1·ccs? 

No,v, ;1s yo11 k110,,1, the ,111ton1olJile incl11stry c1·eatcs ne,v lo1·111s. 
a11d so fortl1, at I)et1·oit, ancl tl1e11 i1111J1·e~ses its <leale1·s ,11 itl1 tl1e neecl 
of selli11g tl1ese to the JJUlJlic. I <l<i11't tl1i11k tl1,1t it is q11ite tl1e s,1111e 
,vi1!1 n111·se1·y stock. If ,1 t,·ee clc,,elo1Jecl ,,e1·y ,,,ell in Po1·tla11cl, 01·egon. 
tl1,1t c!ocsn't nece~s,11·i!y 111e,111 tl1,1t ii ,,,<>t1lcl lJc gc,od f'or N;1shvi!le, 
Tennessee CJ1· S,111cl11sky, Ol1io. !\I] of 11s ,ti! over the Unitecl St,1tes 
sl1011lcl l)e ,tlcrt Loi· IJette1· fc>1·111s ;incl ]JJ·c>JJ,1g,1te these i11to clo11es ;ind 
JJe1·l1,11Js sen cl 0111· bt1cl,,1oc>c! t<> tl1e P;1ci fie Co:1s t for g1·c>,1'ing. Y 011 
,viii p1·ol)ably fine] tl1,1t it c·,ln IJe c!o11c 1nore econo111ic,1lly tl1ere ,ind 
)'Oll ,11ill get ,t IJette1· tree i11 ;1 sl101·1.c1· SJJ,1ce of· ti111c th,1n yo11 c,111 in 
tl1e e:1st. Tl1at is so111etl1i11g· tcJ kce]J i11 111i11cl. ·r11e1·e ,11·e a g1·e,1t 
111;111y co11t1·;1ct grO\l'Cl'S Otlt tl1c1·c. rl'hey J)l'O(!t1ce 50,000 ()]' 100,000 
<>1· ,1ny <Jthe1· tho11s;1ncl of t1·ees to ''cJ111· s1Jcc:ifications if yc>11 se11cl tl1e111 
tl1e IJt1cl,voocl. 

It is a111,1zi11g· tl1e q11,111tity 
cJve1· tl1e fielcl i11 one 1111,·scry i11 
lio11 a/J]Jle ,111cl JJe:11· see<lli11gs. 
cc>11nt tl1em. 

<>f J)lants in 011e 11111·sc1·y. I looked 
,1·!1icl1 tl1cy tole! 111e they hacl 19 n1il
T took tl1cir ,1•01·cl for it. I co11lcln't 

1.·V11ile I ;1111 SJJeaki11g I '-~'Ot1lcl like to l1;1,,e yot11· incl11lge11ce to 
111,,ke ,, few co111111e11ts <>11 tl1e t,1lk so ,tlJ!y ]J1·ese11ted l)y Pete,· Ve1·-
111e11le11 jt1st ,t fe,v 1110111e11ts ;1g<>. J l1e,11·til)' e11clo1·se ,vl1,1t lie s,1icl, in 
f,,ct, 1 ,vo11lcl go f111·tl1e1· ,111cl I ,,,011lcl s,1y that tl1e 1~1a11t P1·01Jag,1tors' 
Societ)' sl1011lcl 1·ese1·ve ;1n e11ti1·c cl,1y fo1· ,nemlJers to 111,1ke short pre
sc11taticJ11s. 1\s l1il I Fle111e1· so a1Jtly 1Joi11ted 011t last evc11ing, 11ot even 
,1 g·1·eat n1a11)' college g1·;1cl11,1tes c;1n ,,,1·ite, ,incl I clon't tl1ink it is neces-
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,;11·~, tl1,1t ,, 111a11 11eecl t<J ,,,1·ite t<) give <)tit ,0111e i11l01·111,ttio11. He c,111 
111;1kc :1 de111011st1·,1tio11. He c,111 sl10,v S<)111etl1ing·, ancl l1e c,111 t,1lk i11 
l1is 0,1111 ,,,;1)' t<J give tl1is i11fo1·111;1tio11 ot1t to otl1e1·s. \•Vl1y Ct)t1lcl11't ,,•e 
11:1,,e ;1 ,vl1<ile cl,1y cle11otecl to 111e111be1·sl1iJ) J)1·ese11t;1tio11s, I j,,e 01· te11 
111i11t1tes fci1· e,1cl1? 

I ]1;1ve ,1tte11clerl eve1·)' 111ceti11g <)I tl1e Pl:111t J>1·01);1g,1t<i1·s' Sciciet, 
,i11ce 1951 ,,,J1c11 ,,·e s1;11·tccl, exceJ)t ,1·l1e11 J ,11:1, <)\'e1·se;1s. ;111cl 111y })e1·
so11al ex1Je1·ie11cc is tl1,1t ,,·c !1;1,,c <le1·i,1ecl 111c)1·c i11fr>1·111;1tio11 1·1-c>111 tl1e 
1·;1tl1e1· sl101·t S))C;1ke1· - cxl1il)it<)1· t,1lk, tl1,111 f1·0111 :111y otl1e1· fe:1tt11·e o! 
tl1e J)1·og·1·;1111. 5<) let's t1·y to e11co111·;1ge J),11·ticiJJatio11 a111011g tlie 111e111-
l)c1·s 11 i J)-,1 t -I,, 1·ge. 

i\•l ODE I{A 1-0 R 1--I I l,LEN i\·l t~'i' El{: 
le,~ri1· O'Ro111·ke. 

0111· 11ext SJ)e,1kc1· i, l{O)' NcJ1·cli11e, Tl1e ll'lo1·tr>11 .·\1-l)o1·ett1111, ,11l1<) 
,11 ill ,1)e,1k t<> us ri11 tl1e ,11IJject <)I J1111i1)c1· S1)ccie,. i\·f1·. No1·cli11e! 

A FEW 

, 

LOW JUNIPERUS SPECIES AND 
]{()\' "i\l. N ORIJINI, 

'I'/1r: 1111)1·to11 A1·l1<J1·r:t11111 
Li.,/(:, !l/111(J1.1· 

CULTIVARS 
, 

Altl1ot1gl1 tl1e Jt111i1)e1· collectio11 co11tai11s ;1 gre,1t 111,111y ,,)ecies 
:111cl clones, ,11e ,viii r:onli11e tl1is clisc11ssion tcJ ,1 11111nlJc1· <Jf jt111i1)e1·s 
tl1,1t 1·c111ai11 lci,11 i11 st;1tt11·e. \•\Tc ])l,111 to <]Ll<)tc tl1e :1ge ,111cl cli111e11sio11s 
,if tl1ese JJl;111ts, i11f(i1·111;1ti<>11 tl1;1t sl1<>t1ltl h,11'e s<i111e v,1!11e whe11eve1· 
JJl,111ts ,11·e co11sicle1·ccl fo1· ];111clsc:11)c 11sc - cs1Jeci;1lly ,,,J1e11 11secl i11 
f<>t111cl,1tici11 J)l,111tings. _,\JI J)l,111ts 1·cccivc only a ve1·y ,111,111 ;1111ot111t 
<>f t1·i111111i11g cl111·i11g tl1ei1· c•,11·!)1 )'e,11·, i11 tl1e 11t11·,c1·)1 1·<i,11s: 011ce tl1ey 
:11·c J)l,tcecl i11 tl1ei1· J)er111,111e11t loc·;1ti<>I1,, tl1e J)l,111ts :11·e ,1llowecl to 
g1·c>,11 :111cl clc,1elo1) i11to tl1ci1· 11;1t111·;1I fc)1·111 a11cl sh:tJ)e. 

Tl1c l:1te l'1·of. °i\'l:111ey r,1isccl ,t 11L1111l)c1· of seecllings 11·0111 /1t111pe1·-
11.1· c/1i1·1ensi.1 , 1 ,11· .1·111·,,enti. Fcit11· ])l,111ts ,,,ere selectecl a11cl n,1111ecl: the,, 

~ . 
:11·e f1·cc1t1e11tlv c,1llecl the Io,v,t _Jt111i1)e1·s, a11cl they a1·e tl1e first t·ot11· 
1)l,111ts to 1Jc 1·eg·isterecl 1111cle1· tl1e J)l.<Jgr,1111 i11stitt1tccl IJy tl1e A111erica11 
0\ssoci:1tio11 <)I N111·sc1·y111c11 i11 1947. .f11111jJe1·11., c:l1i11t:11.si.s 'An1e,' at 
1,1 )'e,11·s olcl l1:1s :1 J))'1·:1111icl sh,tf)C, IJci11g ,1, ,,,icle at tl1e l),tse ;111cl t,11)e1·
i11g to :1 J)Oi11t ,tl)OLtt g, t,111. Tl1c1·c ;11·e s<>111e sh:11·1) 01· j11ve11ile 11eecl
les ;1111ong· tl1e cl11,t)1 g1·ce11 Jc1li;1ge, ;111cl a le\-\' l)e1·1·ies a1·c J)1·esen1. 
·10,,,,1' ;111cl 'Stot·),· ;11·e 11111cl1 :tlike i11 ge11e1·,1l sl1,11)e, 'Io,\',t' bei11g· 4' 
,vicle ,111cl I()' higl1; 'St<)ry· is 3, ,,·ide ,111cl 12' l1ig·h, :111cl tl1ey l)oth 111ai11-
t,1in ,t 11nifc>1·111 ,vicltl1 to ,t J)t>i11t ]):t,t tl1e 111iclclle IJelo1·e t,tJ)e1·i11g off 10 
tl1c tOJ). I~oth f)l,111ts l1:1,1e 011ly ,<Jlt c11· :1clt1lt foli,tg·e, <>f ,t g1·,1y-g1·ee11 • 
c:c1l01·. 'Io,v,L' is ;1 le111,1le. 'S101·)1 ' i, ,t 111,1le J)l,111t ,,,itl1 less l)r,111cl1es 
:111cl loli,tge tl1,111 eitl1:c:r 'A1ne,· <Jr 'lo,,,,,: 'lvla11ey' is ,t wicle-s1)1·e;1cl
i11g·, i1·1·egt1l,11· ,l1,11Jecl J)l,111t ,tlJc>tlt 7' l1ig·l1 ,111cl 12' ,vicle; sevcr,tl J;11·g·c 
br,111cl1es l1;1ve broke11 f1·0111 l1e,1,1y s11ciw lo,tcls. Botl1 tyJ)es 01· 1·01iag·e 
:11·c ))1·cse11t, ;1ltl1011gl1 tl1e s11,11·1> foli,1gc 1)reclo111i11,1tes; tl1c color is :1 
li11e cl:11·k l)l11e, ,111cl tl1c f)la11t is ;1 fe111,1le. .'\II !()t11· f)l,111ts ;11·e the 
s;1111e ,tge: tl1e~1 ,11e1·e g1·,1ftecl i11 19'18. 
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,;11·~, tl1,1t ,, 111a11 11eecl t<J ,,,1·ite t<) give <)tit ,0111e i11l01·111,ttio11. He c,111 
111;1kc :1 de111011st1·,1tio11. He c,111 sl10,v S<)111etl1ing·, ancl l1e c,111 t,1lk i11 
l1is 0,1111 ,,,;1)' t<J give tl1is i11fo1·111;1tio11 ot1t to otl1e1·s. \•Vl1y Ct)t1lcl11't ,,•e 
11:1,,e ;1 ,vl1<ile cl,1y cle11otecl to 111e111be1·sl1iJ) J)1·ese11t;1tio11s, I j,,e 01· te11 
111i11t1tes fci1· e,1cl1? 

I ]1;1ve ,1tte11clerl eve1·)' 111ceti11g <)I tl1e Pl:111t J>1·01);1g,1t<i1·s' Sciciet, 
,i11ce 1951 ,,,J1c11 ,,·e s1;11·tccl, exceJ)t ,1·l1e11 J ,11:1, <)\'e1·se;1s. ;111cl 111y })e1·
so11al ex1Je1·ie11cc is tl1,1t ,,·c !1;1,,c <le1·i,1ecl 111c)1·c i11fr>1·111;1tio11 1·1-c>111 tl1e 
1·;1tl1e1· sl101·t S))C;1ke1· - cxl1il)it<)1· t,1lk, tl1,111 f1·0111 :111y otl1e1· fe:1tt11·e o! 
tl1e J)1·og·1·;1111. 5<) let's t1·y to e11co111·;1ge J),11·ticiJJatio11 a111011g tlie 111e111-
l)c1·s 11 i J)-,1 t -I,, 1·ge. 

i\•l ODE I{A 1-0 R 1--I I l,LEN i\·l t~'i' El{: 
le,~ri1· O'Ro111·ke. 

0111· 11ext SJ)e,1kc1· i, l{O)' NcJ1·cli11e, Tl1e ll'lo1·tr>11 .·\1-l)o1·ett1111, ,11l1<) 
,11 ill ,1)e,1k t<> us ri11 tl1e ,11IJject <)I J1111i1)c1· S1)ccie,. i\·f1·. No1·cli11e! 

A FEW 

, 

LOW JUNIPERUS SPECIES AND 
]{()\' "i\l. N ORIJINI, 

'I'/1r: 1111)1·to11 A1·l1<J1·r:t11111 
Li.,/(:, !l/111(J1.1· 

CULTIVARS 
, 

Altl1ot1gl1 tl1e Jt111i1)e1· collectio11 co11tai11s ;1 gre,1t 111,111y ,,)ecies 
:111cl clones, ,11e ,viii r:onli11e tl1is clisc11ssion tcJ ,1 11111nlJc1· <Jf jt111i1)e1·s 
tl1,1t 1·c111ai11 lci,11 i11 st;1tt11·e. \•\Tc ])l,111 to <]Ll<)tc tl1e :1ge ,111cl cli111e11sio11s 
,if tl1ese JJl;111ts, i11f(i1·111;1ti<>11 tl1;1t sl1<>t1ltl h,11'e s<i111e v,1!11e whe11eve1· 
JJl,111ts ,11·e co11sicle1·ccl fo1· ];111clsc:11)c 11sc - cs1Jeci;1lly ,,,J1e11 11secl i11 
f<>t111cl,1tici11 J)l,111tings. _,\JI J)l,111ts 1·cccivc only a ve1·y ,111,111 ;1111ot111t 
<>f t1·i111111i11g cl111·i11g tl1ei1· c•,11·!)1 )'e,11·, i11 tl1e 11t11·,c1·)1 1·<i,11s: 011ce tl1ey 
:11·c J)l,tcecl i11 tl1ei1· J)er111,111e11t loc·;1ti<>I1,, tl1e J)l,111ts :11·e ,1llowecl to 
g1·c>,11 :111cl clc,1elo1) i11to tl1ci1· 11;1t111·;1I fc)1·111 a11cl sh:tJ)e. 

Tl1c l:1te l'1·of. °i\'l:111ey r,1isccl ,t 11L1111l)c1· of seecllings 11·0111 /1t111pe1·-
11.1· c/1i1·1ensi.1 , 1 ,11· .1·111·,,enti. Fcit11· ])l,111ts ,,,ere selectecl a11cl n,1111ecl: the,, 

~ . 
:11·e f1·cc1t1e11tlv c,1llecl the Io,v,t _Jt111i1)e1·s, a11cl they a1·e tl1e first t·ot11· 
1)l,111ts to 1Jc 1·eg·isterecl 1111cle1· tl1e J)l.<Jgr,1111 i11stitt1tccl IJy tl1e A111erica11 
0\ssoci:1tio11 <)I N111·sc1·y111c11 i11 1947. .f11111jJe1·11., c:l1i11t:11.si.s 'An1e,' at 
1,1 )'e,11·s olcl l1:1s :1 J))'1·:1111icl sh,tf)C, IJci11g ,1, ,,,icle at tl1e l),tse ;111cl t,11)e1·
i11g to :1 J)Oi11t ,tl)OLtt g, t,111. Tl1c1·c ;11·e s<>111e sh:11·1) 01· j11ve11ile 11eecl
les ;1111ong· tl1e cl11,t)1 g1·ce11 Jc1li;1ge, ;111cl a le\-\' l)e1·1·ies a1·c J)1·esen1. 
·10,,,,1' ;111cl 'Stot·),· ;11·e 11111cl1 :tlike i11 ge11e1·,1l sl1,11)e, 'Io,\',t' bei11g· 4' 
,vicle ,111cl I()' higl1; 'St<)ry· is 3, ,,·ide ,111cl 12' l1ig·h, :111cl tl1ey l)oth 111ai11-
t,1in ,t 11nifc>1·111 ,vicltl1 to ,t J)t>i11t ]):t,t tl1e 111iclclle IJelo1·e t,tJ)e1·i11g off 10 
tl1c tOJ). I~oth f)l,111ts l1:1,1e 011ly ,<Jlt c11· :1clt1lt foli,tg·e, <>f ,t g1·,1y-g1·ee11 • 
c:c1l01·. 'Io,v,L' is ;1 le111,1le. 'S101·)1 ' i, ,t 111,1le J)l,111t ,,,itl1 less l)r,111cl1es 
:111cl loli,tge tl1,111 eitl1:c:r 'A1ne,· <Jr 'lo,,,,,: 'lvla11ey' is ,t wicle-s1)1·e;1cl
i11g·, i1·1·egt1l,11· ,l1,11Jecl J)l,111t ,tlJc>tlt 7' l1ig·l1 ,111cl 12' ,vicle; sevcr,tl J;11·g·c 
br,111cl1es l1;1ve broke11 f1·0111 l1e,1,1y s11ciw lo,tcls. Botl1 tyJ)es 01· 1·01iag·e 
:11·c ))1·cse11t, ;1ltl1011gl1 tl1e s11,11·1> foli,1gc 1)reclo111i11,1tes; tl1c color is :1 
li11e cl:11·k l)l11e, ,111cl tl1c f)la11t is ;1 fe111,1le. .'\II !()t11· f)l,111ts ;11·e the 
s;1111e ,tge: tl1e~1 ,11e1·e g1·,1ftecl i11 19'18. 
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• 

/1111ijJ1:111.1· 1:!1i111:11.1·i,· f. glu!Jr},\/l \l!,lS j)ltt·cl1,t,ell ,lS ;1 1;];111t itl 1938 
;111cl 11,1s 111;1i11t,1i11e<I ,vitl1ot1t t1·i111111i11g ,1 fi11e 1·<)u11tletl ,l1,11Je, IJei11g 
110,,• 6' wicle ;111cl 7' l1igl1. There, is ,t s111,1ll ,1111ot1nt of sl1,1rJJ needle, 
;1111011g· the sl11i1·t twig g1·<J,,•th: tl1e fcili,1ge i, ;1 fine cle:11· g1·ee11, ,111d 
tl1e1·e ;11·e 111> IJe1·1·ies 1J1·ese11t. ;\ JJl,111t or ./1111ipe1·11,· c/11111:11.1·1., ,•,11·. s111-

_1;1:11/1 that ,1•,1s 1J111·cl1,1secl i11 1937 ,111cl ,1•;1s 1)1·ig·i11;1lly t1·,1i11e1I to ,t sho1·t 
st;1ke, is 110,,0 ;1 g1·,1ceft1I 111cJt111cl to 3' l1ig·l1 ;111cl {)' ,,•icle. 111·;111c.l1es ;11·e 
,l101·t ,1111I tl1e 1J1·e1lcJ111i11,1nt sl1ort sl1,11·1J 11ee1lles ,11·e c1·1i,v1le1I to 111,1ke ;1 

cle11se JJ!a11t of ,t 1l,11·k g1·ee11 colo1·. 
l'l1e1·e ;11·e 11cJ\\' ;1bo11t ,1 c!11zen cliffe1·e11t clo11es of /. cl1111e11.~i.~ l. 

/Jfitzr:1·1111111. Not ,111 l1,1ve gro,11n tci ,1 size wl1e1·e they c,111 IJe 111enti1i11-
ecl. 0111· l,11·gest ,111cl cilclest Plitze1· ½',ts ,et i11to the l~ose G,11·<len as ,t 
,ft 1)l,111t i11 tile <;J)l'i11g cir 1936. It is 110\1' 5, l1igh ,111(1 2()' ,,•icle, an<! 
t11e siclcs l1;1ve IJee11 c·1i11t1·0Ilecl IJ)' 1J11lJlic t1·,1ffic 1·01· 5 )'e,11·s. ;\ 1Jl;1nt 
11f ;\1·111st1·011g· J)fit,e1· ,1•,1s IJ1·011gl1t i11 I ~J,]3 ,111cl i, ncJ,1· ,1, l1ig·l1 ;111cl 6' 
,,·icle. l"l1is 1Jl,111t IJ1·;111cl1e, r1·1J111 tl1e g1·01111cl a11cl lost ,1 tl1i1·cl cil tl1e 
1>l,111t i11 011e ,,•i11te1·. ;\II foliage i, soft 1i1· ;1clt1lt: t,1•ig g1·c1,1•tl1 is slo,,· 
;111cl sl101·t, ,111cl f1Jli:1ge col1i1· is ;1 li11e c·le,11· g1·ee11. 

Tl1ere ;11·e tw1i JJl,111t, of ''K;1Jl,1,•'s J)fitzer'' tl1,1t ;11·e 23 ve;1rs ol<l 
' ' 

;111cl h;1ve grci,,,11 t1,>getl1e1·. They :11·e ci11ly 3' l1igl1 ;incl 9' ,vicle: tl1e 
1Jl,1nts ,ire tl1ick ;111cl cle11se ,,,itl1 sl1c>1·t t11•ig· g1·0\\'th ;111cl ½'itl1 sh;11·ri 
foliage p1·eclo111i11;1ti11g. The colo1· is like tl1,1t of the co111111011 Pritze1· 
l'l1e JJlants or ''Pfitzc1·i,111:1 n;111a'' 11°e1·e ,1cq11i1·ecl i11 1950 ,111cl ,11·e 11ci,1' 
'i' x 4'. Tlie)' 1·cse111lJle tl1e co111111ci11 J)fitze1· i11 colo1 ;111cl f<>li,1ge, tl1e 
<liffe1·e11ce IJei11g i11 11111cl1 ,l101·te1· ;111cl slo,,,e1· t,11 ig· g1·<1,1•tl1. Pfitze1· 
'Ole! Cole[' c;1111e 1·ece11tl)' f1·0111 Holl,111cl. The yo1111g JJl,111ts keeJJ 
tl1ei1· gc,ocl yell1i,1• c:cJ!ci1· i11 the g1·<i,1•i11g ti[)S tl1e ye;11· ;11·01111cl. It is a 
lietter colo1· tl1,111 f111111cl in 'Pfit;•e1·i;111;1 A111·e;1.' 

The Hetz J1111i1Je1· is ,,e,·y 1·;1JJicl g1·<i½•i11g·, exte11cli11g itself tlJJ\varcl 
:1111I 011t111a1·cl ,tt tl1c s,1111e 1·ate. Ne> 1i11e kno,vs its 111;1t111·e size <>1· 
l1cigl1t. It is ;1 le111,1le ]Jl,111t ,1,itl1 ;1 gciocl IJl11e color ;111cl 011ly ;1 s111all 
,111101,nt of ,11,11·1) foli;1ge. Pfitze1· ''Si],,e1· 11l11e'' ,111cl 'Plitze1·i:111;1 
(~l,1t1c,1' [1·0111 all ,11J11e;11-,111ces ,11·e icle11tic:1I ,,,itl1 'Hetzii': tl1c,• 111;1y lJe 
1-lctz .J11ni1)e1· 1111cle1· 1itl1e1· na111es. 

Ptitzer ''Nick's C1i1111J,1ct'' ;11·c 2!/2' l1igl1 !)y 6' 11•iclc 1·1·0111 s111;1ll 
1>l,111ts in 195,J. Heigl1t co111es slo,,,ly tci tliis JJla11t, ,vitl1 JJ1·cclo111i11;111t
ly sha1·1J J'oli,1ge tl1,1t l1,1s a IJltie <:,1st :1111<>11g tl1e g-1·ee11 fcili:1ge. Tl1is 
is ;1 1nale 1Jl,1nt. ''I),1•;11·1 Pfitzer·· is 11c)w 21/2' l1igh b,· 4' wiclc. '1'!1is 
111,1le fJla11t 11,1~ ,t ligl1t, ;1!111ost yellc1,,,isl1 g·ree11 acl11lt roli,igc; ;111 11e\\· 
g1·01vtl1 is sl101·t ,111<! JJOi11ts ll]J\v,11·1I. Pfitzer. ''Nelson's C1J111JJ,1ct'' i, 
110,1• 3' l1igl1 ,111cl 5' ,,,icle f1·0111 1957 JJl;111t,. It has tl1e g1·c>,vtl1 1·;1te of 
tl1e co111111011 J)f'itze1· g1·c,,,,i11g i11 ;ill <li1·cctio11s, ;111cl fJ1·1,111isi11g· 111c,1·c 
l1eigl1t tl1;111 s1J1·e;1cl. It is a 111,1le j)l,111t ,1•itl1 11ea1·l)' :111 tl1e clt1St)' lJ!11c 
fc,li,1ge 111itl1 ,l1,11·1J 11ceclles. Tl1is JJl,111t is OJJe11 ;111cl 11•1i11lcl 1·ec111i1·e 
,l1e,11·i11g. Tl1e ''i\•l1J1·;1i11c Pfitze1·'' is ;1 sl<),1'er g1·0,ving, co1111J:1ct fJl,1111. 
l1·c1111 s111all 1Jl;1nts [Jt11·cl1asecl i11 1\154 ;1111I 110,, 21/2' higl1 x 5-6' ,vicle. 
Tl1e 111,1jci1·ity 1if f11li,1ge is g1·ec11 ;111cl ,11,11·1), b11t tl1e1·c is ,t IJlt1e case: 
tl1e1·e a1·e· 11c> IJe1·1·ies. ··p1·itzeri,111;1 1Jlt11111>s,1'' is ;1 1·,11)icl g1·0,,,i11g JJfit,
c1·: ci111· pl,111t ,v,1s jJt11·cJ1,1secl i11 '58 ;111cl is 11011• 4, l1ig·I1 ;111cl 81 ,,,icle. 
It is ;1 111ale 1Jl,111t ,,•itl1 11e,11·ly ,tll fcili,1g·e sl1,11·1J ;111cl <if ;1 !)lt1isl1 colo1·. 
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]11nipe111,1· d1111111 ic11, sta1·tell ;1s ;1 g1·,1ft i11 1951, is 110,v t\Vl) feet 
,vide ancl 8-9' higl1. It is in ;111 v\',1ys si111ilar to Sweclisl1 _J1111iper ex
ceJJt it is l1arllic1· ;111cl les, s11bject l<> ,vi11cl cla111age. 

_f11nipe1·11,1· /1r1·, iznnt11lis is 11,1tive i11 ,111 tl1e nortl1e1·11 st;1tcs ac1·oss 
tl1c contine11t to tl1c Rocky i\'lo1111t,1i11,, ;111d occ111·s i11 v;11·i;1tions of 
colo1·, l1eig·ht, foli,1gc, ,111cl g1·0,vth l1,1l)its. The 111ost IJOI)t1l,11· i11 this 
g1·ot11J is ''f\11clo1·1·;1'' ,vitl1 a g·1·ee11 cc)l<>t· i11 s11111111e1· ,111.cl ;1 JJl11111 colo1· 
i11 ,11i11te1·, a JJl,111t tl1,1t 111,1t111·es at less tl1,1n 2' hig·h. Tl1e fo1·111 alpina 
is tl1e tallest ,vitl1 !1orizontal g1·<)t111d IJr,1nches f1·0111 ,,,J1icl1 othe1· 
l)1·anches g1·0,v ve1·tic;1l I)', beco111i11g 3-1' higl1. It is 11ot ;111 ,tttractive 
jJl,111t. 'B,11· H,11·!)01·· i, tl1e lo,ve,t of ;111, less tl1a11 ,1 foot l1igl1 with a 
ye,1r-ro11nll ,1tt1·,1ctivc g1·ee11 fc)!i,1ge. 1·11e1·e are sever,11 goocl bl11c 
c.lo11es; ''arg·e11tet1s'' l1,1s a ti11e l)l11c colo1· ,vitl1 long ,,,hiJJC01·cl IJ1·anch
es on ,t JJlant tl1,1t l)ec<>111es 18'' t,111; '',,e1111sta'' is a cl,11·ke1· IJltte a11d 
1°c1·y Io,,,, less tl1;111 ,1 ft)Ot l1ig·I1 ,tt tl1e cc11te1·. '\•Vilto11i' ,111cl ''Blue 
ll11g'' a1·e so si111il,11· tl1ey 111,1y ,111 i)e tl1e s,1111e J)lant. ''G1·,t)' C,11·1Jet'' 
11,1~ ,1 g1·ay-blt1e colri1· ,,,itl1 sl1ort i)1·,111cl1es, tl1e 111,1t111·e J)l,111t 18'' high. 
011e ot tl1e 1no,st ;1ttr,1cti,0e JJl,111·s i11 tl1is g1·oup is one c,1lletl _J. h. 
''filicinus 111i11i11111,·• (s111all fe1·11-Iike fcili,1g·e). .<\ twenty-live ye,11· olcl 
jJl,1nt is 15'' high i11 tl1e ce11ter anti 8' i11 tli,1111eter. Tl1e sl1c>rl !)ranch
es l1,1ve s1n,1II ;111(! c1·0,vllell foli,1.~e: tl1e s11111mer colo1· is cl,trk green, 
tl1e ,vinte1· colo,· ;1 IJl11isl1 g1·ee11. 

_/1tn1pe111s jJ1r1r·11111/;1:n.~, _J,11J-g,11·cle11 _J1111i1Jer, has 1011g l)ee11 JJOp11-
l,11· ;incl co111111rJ11ly g·1·rJ11·11. 011c fJl,111t is 110,v 3' hig·h i11 tl1e cente1· 
;incl 15' ,,,icle, ve1·y cle11se i11 g1·0,1°tl1 ,,,itl1 ,ti! brancl1es t111·11i11g· 11JJ11°a1·d 
sligl1tly. Tl1e cc>lo1· is IJl11isl1 g1·ce11 ;111cl ,ti! needless ,11·e sha1·1J. 

Tl1ere ;11·c t,~,c> l1eclges of _J1111i1Je1·s. Tl1e olclest is 15 years and is 
111,1cle of st,,kccl cc>111111011 Pfit,e1·. Tl1e l1ellge is 4' !1igl1 ,incl 4' ,vide 
;111cl in g·oocl cc1nclitic111 with ,t griocl IJ<)tto1n line ,tt tl1e IJ,tsc. The 
othe1· l1edg·e is 011111 4 years olcl ,111cl JJl,1ntecl ,vitl1 ]11nijJe1·11s ,1i1·giniana 
''O'Conne1·." 1."lii, c11·ig·i11atecl ,ts a ,,,itcl1es' - broo111 on ,t /. ,1,-1·giniana 
f. glr111ca in tl1e fc)1·111er Donalc!s011 N111·sc1·y, Sparta, Kent11cky. Tl1e 
JJl:1nt !1as ;1 11,1tt11·;1l glo,IJe sh:111<::: 11<> le,1cle1·s have bee11 JJrocl11c:ecl so 
r,11·. The 1·01i,1ge i, steel IJltte 011 r,1tl1e1· lc>11g brancl1es: it is ,t 11111cl1 
f;1ste1· g·1·0,11ing JJl,1nl tl1,111 the JJ,11·e11t. 1\t the p1·esent ti111e tl1is is ,t 
fi11e looking· l1eclg·e. 

i\,fODEllAT'TOll Tl1ank vo11 
; 

-vc1·y n111ch, 
i\•fr. Norcline. 

011r next s1Je,1ke1· tl1is 11101·11i11g is i\'fr. f\lfrecl _J. Forc!l1,1111, of A1·-
11olcl A1·boret11111, ,,,ho ,,,ill SJJeak to 11s 011 \ 1Vinte1· S111·,1 iv,1l of S01ne 
Diffict1lt C11tti11gs. 

WINTER SURVIVAL OF SOME DIFFICULT CUTTINGS 
f\LFR~:l) _J. f (>Rl)l-1,\l\1 

A 1·nn/d A1·l;n1·et11111 
/11111r1ica Pl11i11, 11111.1·1·r1cl111.~ett, 

j\,J,1ny ki11tl;, <>f c11tti11gs ,,,I1icl1 1·c)<>l e,1sily JJ1·ese11t ,1 s111·viv,1! IJ1·ob
le111 cl11ring tl1e s11l)scq11ent ,1•i11te1·, for ,vl1e11 JJottecl 01· 1·1,1ttecl afte1· 
1·ooting they gc> i11tr1 :1 clo1·111,111c)' f1·0111 ,,,!1icl1 the)' 11eve1· 1·ecove1·. In 
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]11nipe111,1· d1111111 ic11, sta1·tell ;1s ;1 g1·,1ft i11 1951, is 110,v t\Vl) feet 
,vide ancl 8-9' higl1. It is in ;111 v\',1ys si111ilar to Sweclisl1 _J1111iper ex
ceJJt it is l1arllic1· ;111cl les, s11bject l<> ,vi11cl cla111age. 

_f11nipe1·11,1· /1r1·, iznnt11lis is 11,1tive i11 ,111 tl1e nortl1e1·11 st;1tcs ac1·oss 
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i\,fODEllAT'TOll Tl1ank vo11 
; 

-vc1·y n111ch, 
i\•fr. Norcline. 

011r next s1Je,1ke1· tl1is 11101·11i11g is i\'fr. f\lfrecl _J. Forc!l1,1111, of A1·-
11olcl A1·boret11111, ,,,ho ,,,ill SJJeak to 11s 011 \ 1Vinte1· S111·,1 iv,1l of S01ne 
Diffict1lt C11tti11gs. 

WINTER SURVIVAL OF SOME DIFFICULT CUTTINGS 
f\LFR~:l) _J. f (>Rl)l-1,\l\1 

A 1·nn/d A1·l;n1·et11111 
/11111r1ica Pl11i11, 11111.1·1·r1cl111.~ett, 

j\,J,1ny ki11tl;, <>f c11tti11gs ,,,I1icl1 1·c)<>l e,1sily JJ1·ese11t ,1 s111·viv,1! IJ1·ob
le111 cl11ring tl1e s11l)scq11ent ,1•i11te1·, for ,vl1e11 JJottecl 01· 1·1,1ttecl afte1· 
1·ooting they gc> i11tr1 :1 clo1·111,111c)' f1·0111 ,,,!1icl1 the)' 11eve1· 1·ecove1·. In 
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,t11 elfo1·t Lo ,1ve1·t tl1is los~ ol 111,1te1·i,1l ,t 111etl1ocl of !1,1ndling· tl1esc dif
fic11lt ct1tti11g~ \\'itl1ot1t distt11·bi11g tl1e111 \V,ts t1·ied. J>Jastic !'lats wc1·e 
fillet! \Vith 1·ooti11g 111cclit1111 s11it,1l)!e 101· tl1e 111,1te1·i,1l bei11g testetl, the 
ct1tti11gs insertctl ,incl tl1e t111its placecl in tl1e 1)rop,1g,1ting c,1se. \,Vhe11 
rootecl tl1ey ,,,e1·e lelt i11 tl1e ll,tt,, g·i\'e11 ,t Iigl1t Iiqt1icl feecli11g, ,111cl 
l1arclened off. 111 Nove111be1· tl1e t111its we1·c t1·ansfe1·1·ed to cold sto1·
;1ge ;111cl in 1\lf,1rcl1 we1·e ret11r11c<I to tl1e gree11!1ot1se wl1ere new growtl1 
sc1c>11 ,t !)!Je,t 1·etl. 

E11l1i{111tl11t.1· ct·1·111111.1· 1·11b1:11.1· ,tncl £. pe1·1tl11t1t., ,11·c t\VO sttlJjects tl1,tt 
11,t\'e shc;wn ve1·y JJCJ<>r \vinte1· st1rvi\',tl. This slicle shows :I() rooted 
c11ttings of E. ce1·111i11.,. 1·1tbe11J· ,vhicl1 \Vere left t111distt1rbcd befo1·e 
<1ve1·\\,inte1·ing; ,tll ol tl1e111 ~111·vivecl. T\vc11ty-fou1· cutti11gs of £. 
jJcr1i/n/11.1 wei·e t1·eatccl si1nil,11·ly ancl of the111 21 wei·c IJlanted out tl1is 
spring ,ind are i11 excellent conclition. In co11trast twenty-live excel
lently rooted c11tting·s of E. pe1·1t!{it1ts ,vere tr,111splanted to flats in the 
norn1,tl 111anne1· ;1fte1· 1·ooting ,incl in s1Jring ,ti! v.'e1·e clcacl. 

l?.l1rJdode11c/1 <J11 p, 11.nif11li111n whicl1 ,vith tis !1as ,tl\v,tys shc)wn 
sc>111e losses i11 tl1e li1·st \Vi11tc1· s111·,,i,1ecl at the 1·;1te of 121 011t of l:llJ 

• Cll tt1ngs. 

/lif11t1·1111111. C{t1·lc'.111 \\',ts ,tlso triecl. Twenty cuttings we1·c left 1111-
tlist111·IJecl ,vl1ile 20 \1rc]l 1·oc>tecl c11tti11gs \\'e1·c pottecl. F1·c>111 sta1·t to 
l'inisl1 tl1ese lots ,,,e1·e ke1Jt sicle-l)y-siclc. Tl1ose not clistt11·becl sho,,1ed 
,t co1111Jl,~te st11·vival ,vl1ile the cc111t1·ol ,vhicl1 w,ts pottecl survivecl ,it tl1e 
1·;1te ol :l5o/0 \vl1ich 1·01· this IJl,111t is ve1·y goocl. 

Nc>t 011ly ,v,1s s111·vi,1,1l i1111J1·ovecl t1sing· tl1is t1·e,1t111ent, bt1t l)y 
cli1ni11,1ti11g tl1e i11ter111etli,1te steJJS cif !Jotting· ;ind !1,111dling ti1ne :incl 
l,1l101· ,ve1·e s,1vecl. · 

J\,fQDER;\TOJl HILI~ENl\IEYEll: Tl1,111k yo11, J\,J1·. Fo1·cll1,t111. 
011r next spe,1ker this 111orni11g i~ l\'f1·. Case J\,fal1lstecle ot tl1e 

j\,f,1!1\stecle B1·cltl1ers N111·se1·)', c:level,111cl, Ohici, ,viii SJJeak Lr> 11s 011 ;\ 
Ne,,, Tecl1nit111e in C:1·,11'ti11g ]1111e s,)l"llCe. 

A NEW TECHNIQUE IN GRAFTING BLUE SPRUCE 
CASI, J\,fAHLS'J"EllE 

M{1l1lst<:de 1;1·1J.1·. N1t1·Je1·)' 
Clcv1:lc1nd, Ohio 

Aclv,111 t,1gcs cil g1·,1 r ti11g 1Jl tie s 1J1·11ce 011 11 n JJOttecl unclerstock ;11·e: 
Save tl1e ti1ne of potting llJJ ,incl roo111 in tl1e g·reenl1ot1se. Yot1 can 
1111t g1·,tft !o,vc1· c>11 tl1e 1111cle1·stock. 

Tl1e clis:1clv,1nt,1ge is th,1t tl1e g·r,1l't clc1es not 111;1ke qt1ite the g·1·owtl1 
,is 011 !lotted stock. 

To IJeg·i11 ,,,itl1. ,,,e 01·cle1·ecl 50() t1·;1nspla11tecl No1·v.,,1)' sp1·11ce 
,1bot1t Jlcncil tl1ick11e:;s for e,1rly ~1Jri11g clelivery. We like to graft as 

.soon ,titer tl1e 111iclclle r>f J\,f,11·ch ,is tl1e stc>ck can IJe had, ancl st:1rt 
g1·,1fting· rigl1t ,1,,,a)', lc,1ving· the 11ncler~tock in the cool barn. T,1ke 
<)tit ,1 b1111clle ,1L tl1c ti111e, 111,1ke it 1·e,1cly 1·01· grafti11g ancl pt1t 011 a 
.,cion l year's g1·cJ;~·tl1 ,vl1en l1e;1vy e11011gh; otl1erwise, ,1 scion with two 
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sitle IJr,111cl1e,. Cttt 011 IJotl1 sitles. !,:1st ye,11· ,ve ti,ctl rt1bbcr ba11tls 
fo1· tyi11g, bttt tl1e)' tlc)11·t 1·c)t <Jttickl)' enot1gl1 ,o ,,·c ;11·e g<)i11g· to tic 
,1.~ai11 ,vitl1 ,11;1xecl cott<>Jl. 

Ottr greenl1<>t1se l)encl1 i, '15'' ,vitle ;111cl 13'' clee1J ,ind ,ve l1eel in 
tl1e g1·;1fts in ,1IJ<J11t 8'' ol C;111,1cli,111 J)eat. l)a111JJ tl1e pe,1t j11st ,,,ct 
e11ot1gl1 tl1at by ,quec1,i11g· it l1,11·tl, ;1 co1111Ie of cl1·01Js c>f ,,,ate1· co111e ot1t. 
\iVe g·et 5() tr> (1() gr;1lts i11 ;1 r<>v.1, ;1ncl tl1e rt)W, we J1;1ve ;1IJ011t 8'' ,IJJ;11·t 
so ,ve c,111 ,vet tl1e JJe;1t-1110,, ,,,l1e11 it lieco111es cl1-y ,11 itl1011t ,,,etti11g· tl1e 
fJl,1nts. Tl1e g1·,1lts ,11·e l1eeletl i11 ,t,111tling· .st1·;1ight 111J ,,,itl1 tl1e g·1·;1fts 
cove1·etl ,vitl1 JJe,1t. It t,1kes ;1lJc>11t g, <>1. IJencl1 sp,te,e l<JJ' the 50(1. v\1e 
keefJ tl1c gree11l1011,e te1111Je1·;1t111·e ,,t (i0-65° ;111cl on s1111ny cl,1y, c<>vc1· 
tl1e g1·,1f·t, ,11 itl1 11e,11SfJ,11Je1·,. \·\1e ,11ct eve1·y 011ce i11 a ,,,hile. 1'11e 
g1·eenl1<>11,e i, sl1,1,lecl by tl1,1t ti111e ,,,itl1 ,,,hite le;1cl ,111tl gasoline 
,vhich ,ve s1J1-;1y t)Il :1s it sticks IJette1· th,tn ;1nytl1ing ,ve kr1<>,v. \•Ve 
le,1,,e tl1e111 i11 tl1e g1·eenl1011se 5 01· (j ,,·eek, so scio11 ;incl 1111cle1·st<>ck 
;11·e g1·ci•.v11 togetl1e1·. 

Tl1c first ,veek i11 i\•l,ty ,ve like l<> t;1ke tl1e111 011t ,ir the g1·ce11l1<>t1se 
,111cl IJl,111t tl1e111 <>ttt,itle in ,1 IJecl, ;1ltc1· c11tti11g olf :1IJot1t 11,tlf of the 
1111de1·,tock ;111cl fJL1tti11g tl1e g1·;1fts 1111tle1·. Tl1e becl i, 6' ,,,icle ;111cl ,,,e 
11l,1nt 1l1e g1-,,1·1s 5'' l>y 5'' s<> it t;1kes ;1IJ011t 15' <)f. IJec!. Tl1e 11ntle1·st<>ck 
is JJl,111tetl to,v;1rcls tl1e <)ttt,itlc of· tl1e becl. 1'11e bet! is cove1·ecl ,vitl1 
sl1,1c!es ;111cl fc>1- tl1e li1·st 3 01· ,J ,,·eeks, tl1e .,l1,1cles cove1·ecl ,,,itl1 b111·l,tJJ. 
1\l)o11t tl1e e11cl <>1. A11gi1st <ii· l)egi1111i11g ol Se11te111lJe1· the 1·cst ot tl1e 
11ncle1·st<>ck is c11t ,>If ;111cl tl1c ,l1,1<le, 1·e11J<>VC<I. Tl1c first ,vi11te1· tl1e\· 

• 
:11·c cove1·ecl ,11 itl1 ,,tit 11,1)'. F1·c)111 tliis s1J1·i11g', gr,,1.ts, ol tl1e 5()0 g1·;1[t 
c<I, ;{ 12 ;11·e g·ro,,,i11g-. It sl1<>t1lcl IJe 111<i1·e, l)ttt ];1st ,1J1·ing· 11•e cot1lcl Il<>t 
get tl1e t1ncle1·st<>ck 1111til the 111iclclle <>f Ap,-il ;111cl \l'C l1,1cl .J11ly we,tthc1· 
i11 1\JJ1-il ;111cl i\•l,ty :111cl the g1·;1fts ,11c1·e JJl;1ntetl 011t 1!1e fi1·st ,veek i11 
j\,J,1~' ;111cl ,vc1·e 11ot g1·,1,11n t<Jgetl1e1· ,,,ell e111i11gl1. T,v<J ye,11·, ,,go ,,,e 
sole! 48() l-ye,11·-c)l<ls of tl1e 5(l() g1·;1ftecl. L;1st ye,11· ,,,e l1,1cl tl1e 1111cle1·
,tcJck in tl1c l,111 ;111tl cle,111ccl 1!1e111 lti1· g·r,1fting ;111<1 l1eelecl tl1e111 in 
<>11t,icle. I11 tl1e SJJ1-i11g 1110,t cil· tl1e 1·ciots ,,,e1·e ,·cittecl. I l10JJecl th,tt 
tl1ey ,vo11lcl 111,1ke 11e,v 1·<>ots i11 tl1e IJcncl1, IJtit tl1ey keJJt on 1·otti11g 
,111d tl1e c11cl ,1,;1s th;, t 011ly 12 s111·,,ivecl. The 11su,1l stand ,ve have is 
70-85°/o . 

• 

i\•fOI)Ell;\TOll HILLENi\•IEYEll: 1'11,111k yc>11, i\•f1·. 1\•f;1J1lstccle. 
0111- !,1st spc,1ke1· tl1is 1111J1·11i11g is i\•11·. AllJcrt Lo,vc11lels 11·,;111 vVhite 
J>J;1ins, Ne,,, Yci1·k, ,,,J1c> ,,,ill s1Je,1k t<> tis 011 J>J,,stic fo1· G1-ee11!1011ses. 

PLASTICS FOR GREENHOUSES 
AL111,R·1· Lo,vt:NFt:Ls 

J,V/1ite Plr.i11\', N<t,L• }1 ,,1·/1 
• 

I ,v,1s l1,1ving IJ1·e,1kfa,t tl1i, 11101·11i11g ,11 itl1 Roy No1·cli11c. l s,1icl 
I ,v,1s in a vet·)' f"o1·t11r1,1te JJOsition, I do11't l1:1ve to tl1i11k 01· the f,1st 
IJuck. I h,1vc ,tnother bt1siness, so I c,tn ex1Jeri111ent, ,incl in 1947 I 
IJ11ilt ;1 gree11!1011se ;incl at tl1,1t ti111e Polyllex ,vas ,,clvertisecl he,1vily. 
I thi11k I s,1,11 ,1 l1011se i11 Col11111b11s, Ol1io tl1,1t !1,1tl it on. So I cc>ve1·
ccl 111y g1·ee11!1011se ,,·ith Polyflex ,tncl in ,,bout ,, ye,11· it ,t,11·tecl to 
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sitle IJr,111cl1e,. Cttt 011 IJotl1 sitles. !,:1st ye,11· ,ve ti,ctl rt1bbcr ba11tls 
fo1· tyi11g, bttt tl1e)' tlc)11·t 1·c)t <Jttickl)' enot1gl1 ,o ,,·c ;11·e g<)i11g· to tic 
,1.~ai11 ,vitl1 ,11;1xecl cott<>Jl. 

Ottr greenl1<>t1se l)encl1 i, '15'' ,vitle ;111cl 13'' clee1J ,ind ,ve l1eel in 
tl1e g1·;1fts in ,1IJ<J11t 8'' ol C;111,1cli,111 J)eat. l)a111JJ tl1e pe,1t j11st ,,,ct 
e11ot1gl1 tl1at by ,quec1,i11g· it l1,11·tl, ;1 co1111Ie of cl1·01Js c>f ,,,ate1· co111e ot1t. 
\iVe g·et 5() tr> (1() gr;1lts i11 ;1 r<>v.1, ;1ncl tl1e rt)W, we J1;1ve ;1IJ011t 8'' ,IJJ;11·t 
so ,ve c,111 ,vet tl1e JJe;1t-1110,, ,,,l1e11 it lieco111es cl1-y ,11 itl1011t ,,,etti11g· tl1e 
fJl,1nts. Tl1e g1·,1lts ,11·e l1eeletl i11 ,t,111tling· .st1·;1ight 111J ,,,itl1 tl1e g·1·;1fts 
cove1·etl ,vitl1 JJe,1t. It t,1kes ;1lJc>11t g, <>1. IJencl1 sp,te,e l<JJ' the 50(1. v\1e 
keefJ tl1c gree11l1011,e te1111Je1·;1t111·e ,,t (i0-65° ;111cl on s1111ny cl,1y, c<>vc1· 
tl1e g1·,1f·t, ,11 itl1 11e,11SfJ,11Je1·,. \·\1e ,11ct eve1·y 011ce i11 a ,,,hile. 1'11e 
g1·eenl1<>11,e i, sl1,1,lecl by tl1,1t ti111e ,,,itl1 ,,,hite le;1cl ,111tl gasoline 
,vhich ,ve s1J1-;1y t)Il :1s it sticks IJette1· th,tn ;1nytl1ing ,ve kr1<>,v. \•Ve 
le,1,,e tl1e111 i11 tl1e g1·eenl1011se 5 01· (j ,,·eek, so scio11 ;incl 1111cle1·st<>ck 
;11·e g1·ci•.v11 togetl1e1·. 

Tl1c first ,veek i11 i\•l,ty ,ve like l<> t;1ke tl1e111 011t ,ir the g1·ce11l1<>t1se 
,111cl IJl,111t tl1e111 <>ttt,itle in ,1 IJecl, ;1ltc1· c11tti11g olf :1IJot1t 11,tlf of the 
1111de1·,tock ;111cl fJL1tti11g tl1e g1·;1fts 1111tle1·. Tl1e becl i, 6' ,,,icle ;111cl ,,,e 
11l,1nt 1l1e g1-,,1·1s 5'' l>y 5'' s<> it t;1kes ;1IJ011t 15' <)f. IJec!. Tl1e 11ntle1·st<>ck 
is JJl,111tetl to,v;1rcls tl1e <)ttt,itlc of· tl1e becl. 1'11e bet! is cove1·ecl ,vitl1 
sl1,1c!es ;111cl fc>1- tl1e li1·st 3 01· ,J ,,·eeks, tl1e .,l1,1cles cove1·ecl ,,,itl1 b111·l,tJJ. 
1\l)o11t tl1e e11cl <>1. A11gi1st <ii· l)egi1111i11g ol Se11te111lJe1· the 1·cst ot tl1e 
11ncle1·st<>ck is c11t ,>If ;111cl tl1c ,l1,1<le, 1·e11J<>VC<I. Tl1c first ,vi11te1· tl1e\· 

• 
:11·c cove1·ecl ,11 itl1 ,,tit 11,1)'. F1·c)111 tliis s1J1·i11g', gr,,1.ts, ol tl1e 5()0 g1·;1[t 
c<I, ;{ 12 ;11·e g·ro,,,i11g-. It sl1<>t1lcl IJe 111<i1·e, l)ttt ];1st ,1J1·ing· 11•e cot1lcl Il<>t 
get tl1e t1ncle1·st<>ck 1111til the 111iclclle <>f Ap,-il ;111cl \l'C l1,1cl .J11ly we,tthc1· 
i11 1\JJ1-il ;111cl i\•l,ty :111cl the g1·;1fts ,11c1·e JJl;1ntetl 011t 1!1e fi1·st ,veek i11 
j\,J,1~' ;111cl ,vc1·e 11ot g1·,1,11n t<Jgetl1e1· ,,,ell e111i11gl1. T,v<J ye,11·, ,,go ,,,e 
sole! 48() l-ye,11·-c)l<ls of tl1e 5(l() g1·;1ftecl. L;1st ye,11· ,,,e l1,1cl tl1e 1111cle1·
,tcJck in tl1c l,111 ;111tl cle,111ccl 1!1e111 lti1· g·r,1fting ;111<1 l1eelecl tl1e111 in 
<>11t,icle. I11 tl1e SJJ1-i11g 1110,t cil· tl1e 1·ciots ,,,e1·e ,·cittecl. I l10JJecl th,tt 
tl1ey ,vo11lcl 111,1ke 11e,v 1·<>ots i11 tl1e IJcncl1, IJtit tl1ey keJJt on 1·otti11g 
,111d tl1e c11cl ,1,;1s th;, t 011ly 12 s111·,,ivecl. The 11su,1l stand ,ve have is 
70-85°/o . 

• 

i\•fOI)Ell;\TOll HILLENi\•IEYEll: 1'11,111k yc>11, i\•f1·. 1\•f;1J1lstccle. 
0111- !,1st spc,1ke1· tl1is 1111J1·11i11g is i\•11·. AllJcrt Lo,vc11lels 11·,;111 vVhite 
J>J;1ins, Ne,,, Yci1·k, ,,,J1c> ,,,ill s1Je,1k t<> tis 011 J>J,,stic fo1· G1-ee11!1011ses. 

PLASTICS FOR GREENHOUSES 
AL111,R·1· Lo,vt:NFt:Ls 

J,V/1ite Plr.i11\', N<t,L• }1 ,,1·/1 
• 

I ,v,1s l1,1ving IJ1·e,1kfa,t tl1i, 11101·11i11g ,11 itl1 Roy No1·cli11c. l s,1icl 
I ,v,1s in a vet·)' f"o1·t11r1,1te JJOsition, I do11't l1:1ve to tl1i11k 01· the f,1st 
IJuck. I h,1vc ,tnother bt1siness, so I c,tn ex1Jeri111ent, ,incl in 1947 I 
IJ11ilt ;1 gree11!1011se ;incl at tl1,1t ti111e Polyllex ,vas ,,clvertisecl he,1vily. 
I thi11k I s,1,11 ,1 l1011se i11 Col11111b11s, Ol1io tl1,1t !1,1tl it on. So I cc>ve1·
ccl 111y g1·ee11!1011se ,,·ith Polyflex ,tncl in ,,bout ,, ye,11· it ,t,11·tecl to 
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IJ1·e;1k tl<)\Vll. "J"l1e11 l covci·ecl it ,1•itl1 otl1er !)lastics ,111tl evc11tt1,1ll~-
1!1ey 11ot 011ly IJ1·oke c!O¼'ll, bt1t I lot111tl tl1,1t the ligl1t cloesn't cci111e 
1 l11·oi1gl1 tl1e 1)!,1,tic ;1s ,,,ell ,ts it ;l1ot1lcl. Tl1e )Jl,,stics cliscolo1·. 

So tl1e11 I cleciclecl to try ,on1ething el,e ,incl I s;1w tl1e ;1cls fci1· 
FilJe1·g·l,1s ,111cl tl1e1·e is ;111 ;1ge11c)' i11 ot11· to,v11. I i11q11i1·ecl ,,,l1e1·e l 
co11lcl get it ;111cl tl1ey ~;1icl Loi·cl ;111tl 13111·nl1,1111, ,vl1icl1 is ;1 leacli11g 
gree11ho11se 111,11111t,1,t11rer. So I r,111g 111) ;1 fellow I k110¼' tl1ere, wl10 
jJttt till tl1e g1·ee11l1<Jt1se 101· 111e, ;111cl l1e s,1icl, ··1 ,1•011't Ilttt it i11." ln 
011r cli111,1te tl1e l1e,111y s110"'' IJ1·e;1ks it cl<i,v11. S<>111e cit tl1e 1Jeo1)le tl1;1t 
;1cl11e1·tise i11 tl1e t1·,1tle 111,1g·,1zines 111,,y 11ot like tl1is, li11t I ,1111 ]J;1ck to 
[.\las,, ;incl tl1at c11cls 111y ,l1c1rt 1·e111,11·ks. 

J11IODEl{,0\TOI{ HILLENJl•IEYEIZ: l"l1ank y<Jtt, 1\I. 
vVe ,,,ill 11ci,,, !1,1,,e ;111)' c111esti<i11, fr<i111 tl1e floo1·. 
J1•IR. ROL,0\NI) 1J1,\•VILDE: I ,,,011lcl like to k110,1• ,,,f1etl1e1· ,,ny 

;1tte1111Jt l1as bee11 1n,1cle to 1)r<J1J,1g,1te s0111e ot· tl1ese 1n,1g11oli,1 !1ylJricls? 
'l"l1e re,1son I ,1111 ;1slzi11g tl1is is 1Jec·,111se ,,,c l1,1ve ti·iecl t<> 1J1·ci1Jag,1te 
tl1ese l1ylJricls fro1n c·11tti11g,, ;incl ,ve l1,1ven"t got to I i1·;t IJ,tsc t·ro,n tl1c 
st,111cl1Joi11t <>f getti11g ,, co111111e1·ci,1l ,t,111cl. 

J11ll{S. l)Ol{IS STONE (l11·ooklyn): I ,1111 scii·ry I ;1111 11ot tl1e 
1Jers<i11 to ;111swe1· tl1is 1Jec,1t1,e ,,,e l1,1ve11't 1J1·01J,1g:1tecl ,,ny. We ;11·e 
j11st ,,,,1tc·l1i11g cit11· l1ylJ1·icls t<> see ,,,f1,1t l1a1JIJens, l<i1· ,1s tl1c 1)1·e,,iou, 
s1Je,1ker s,1itl, so111e <if tl1e111 111ay l1e j11st 11ice little !)lllJIJies, ;incl I cl<i11't 
kno,1• ,,,11,1L tile)' ;11·e goi11g to g1·0,1• i11t<i. 

I k110,1• ,tt tl1e N,1tic>nal ,1\1·lJ<Jret11111, ,111cl 1)1·. J1•l,11·cl1 is l1e1·c, tllC)' 
11,1,,c J)1·01Jag,1tecl F1·ee111;111 v;11·iety ,vitl1 g1·eat. s11ccess. iVI,1ybe l1e 1v<J11ltl 
like to ;111s,11e1· tl1;1t t111estio11. 

l)R. SYLVESTJ~R G. J\•11\l{CH (N;1ti(lll,1l ;\rl)OJ'ellllll): vVe 
l1;111e 1)1·01Jagate<I F1·ee111,111 l1ylJ1·icls, 11si11g c11tti11gs !1·0111 yo11ng· tlla11ts. 
\,\Te fine! tl1is is the key to tl1e ,,,h<}ie JJ1·cible111. 11· ,1 c11tting· is take11 
11·0111 tl1e 01·ig·i11,1I t1·ee, tl1e 1·est1lt, ;ire ve1·y pci(>1·. lt is ,1 111;1tte1· of 
g·etti11g ,<J111e cif tl1e 01·igi11;1l c11Lti11gs t<l 1·<)<)t ,111d tl1e11 to take yo111· 
c11tti11gs 11·0111 tl1e '.✓ Ot1ng jt1,,e11ile 1)!,1nts. 1·11is IJast ye,,r ,,,e clistribt1t
ecl o,,e,· 100 J)ia11ts of tl1e i\1l,1g11<)li,1 F1·een1,111 selectio11 . 

. , QUESTJON: 1\n)' gr,1lti11g st1ccess? 
DR. J11l1\RCH: No, we h,tven't l1,1cl. 

,111cl ,,,itl1011t 11111cl1 ,11ccess, lJ11t if yci11 c,111 
tl1is is 111t1cl1 IJeLLer tl1a11 ;1 graltctl Jll,1nl. 

I tl1i11k lleC>JJle l1avc t1·iecl 
l'()Ot ,I Jll,1nt f1·ci111 Clllti11gs 

J11ll{. PETER VEl{J11IEULEN: H(i,v ,11·e y<it11· cutti11g·s ti·eatecl? 
l)R. i\1l1\RCH: Tl1e ct1tti11gs ,11·e t,1ke11 ,11!1en se111i-l1,11·cl, clitJIJecl 

i11 Ho1·111ocli11 ;{, ;111cl tJl,1cecl 1111cle1· 111i,t fo1· ,t JJeri<)cl ol ,1IJ011L eight 
,,,eeks. 

!1111{. C1\SE HOOGENl)OORN (Ne,1'}l<i1·t, R.I.): I ,,,011lcl like 
l<l ;1sk J\'11·. 11,iile)' ;1IJ0111 tl1e l'(>C>Lecl c11ttings (if JJ1-1t1111., t1·1l<Ji111 a11cl 
c1.1te1·1111. Y<)tl JJ11t tl1ese i11 ;1 co11t1·ollecl colcl ~to1·,1ge ,111cl in tl1e s1J1·ing· 
y<Jlt tcJc>k tl1e111 <>11t ;111cl JJl,111tecl tl1e111. Wh,,t I \\'t>ttlcl like to k11ci¼', 
clcl yo11 t,1ke tl1e111 st1·;1igl1t [1·0111 tl1e stor,1ge ;incl IJl,1nt the1n cli1·cct, <)1· 
clo )'<>ll l1,1vc tl1e111 ;1rot111cl i11 ,, \\',11·1ner JJl,1ce for ;1 1·e"'' cl,t)'S IJetci1·e 
)'<>tt )ll,111L tl1e111? 

• 
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J\,ll{. VINCENT I1AILEY: C,tse, ,ve L,tke Li1ese di1·ect to the fielcl, 
1·igl1t ot1t c>f tl1e ct)lcl sL01·,1ge, ,,,J1icl1 is ,tt 34 cleg1·ees. So111ebocly re-
111,trkecl )'estercl,ty tl1at these cc>lcl stor,tges cost too 111t1ch 111oney, bt1L 
I Ll1ink they a1·e 011e of the best 1J,tyi11g· in,,est111ents a nu1·sery111an ca11 
111,tke. '"'e like Li1e111 ,tncl tl1e ,Lock s111·vives. 

J\,JJ{. ART VUYK: l wo11lcl like to ,tsk J\,[r. Bailey if yott c,tn de) 
tl1e sa111e tl1i11g· ,vitl1 lJ1·oacl Je,tf e,,e1·g1·eens, like ct1tti11gs t·ro111 !1olly, 
,tncl so on. · 

j\rlR. l1A1LEY: I don't k110\\'. St. J>,111! is ,l little L()O fa1· ll()l"til 
a11cl ,ve h,tven'L clo11e ,1ny ,,,01 k ,1,itl1 tl1e lJ1·0,1cl le,1f e,·e1·g1·eens. 

j\,JR. VUYK: ,,vei·e tl1e c11tti11gs of the JJ1-un11.1 clet·o1i,1tecl lJefo1·c 
yt>tl JJllt tl1e111 i11ttJ the colcl? 

j\r!R. 11AILE\': Tile)' clefoli,1te 11at111·all)'· vVe clo llOt 11se ,tnv 
cl1e111ic,1ls to t,1ke the loli,1ge cifl. ,,ve clefoli,tte by coc)li11g tl1e g1·ee11-
l1ot1se clo,v11 to 32 cleg1·ees, ,111cl i11 i\li1111esota, Ll1e St. 1>,1t1l ,11·e,1, ,tt this 
ti111e c>I ye,tr tl1ey ,tre co111JJ!etely clel·c)l i,ttecl. The,e l1ave ,ti! been 1·e-
111<Jvecl fro111 tl1e lJencl1 a lJ011 t te11 clays ago. 

j\,JR. l{ALPH SHUGERT: I ,,,011lcl like to knc)\\', Vince, wh,1t 
JJe1· ce11t c>f yc>t11· JJ1·11n11s ,vere t11'<> to tl11·ee, tl1ree to fo111· at the encl 
01· the thi1·cl ye,tr ·- jt1sL ,t 1·011g·l1 JJe1·ce11t,1g·e figt1re ,,,J1icl1 111ight help 
J1·ci111 ,tn econo1nic st,tnciJJOint. 

J\,fR. l~AILE\': 1\s I st,1tecl, ,vitl1 tl1e t,vo-ye,11·-cJicl IJl,tnts, the 
111,1jo1·ity c>I tl1e g·1·0,,,th is t,,,o to tl11·ee teet. 

NT]{. SHUGEl{'T": Abo111 75 JJe1· ce11t? 
]\,JR. 111\JLE\': No, ,1!Jc)t1t "i5 to 60o/

0 
,11·e t\VtJ to tl11·ee. l"he1·e 

,,•ottlcl be s0111e tl1ree t<> lo11r ,tn<l so111e 18 to 2,1 i11cl1 in tl1e two-ye,tr 
IJlock. Tl1e tl1ree ve,11· lJlock ,1,ill !1,1ve ac>111e fot11· to five IJt1t Li1e 111;1-

• 

jo1·ity of tl1e111 ,,,ill lJe th1·ee tt> lo11r J)erhaJJS fiO JJe1· ce11t tl11·ee to fo111·, 
,111cl tl1en of cc>111·se, tl1e t,vc> tc> tl11·ee. 

J\,[R. J>£TER VEl{i\,IEULEN: J ,,,cJttlcl like to ,1sk i\,f1·. j\,[,1l1lstecle 
011 l1is gr,tfting of tl1e ~1Jr11ce tog(> ()Ver ;1g,1in tl1e se\ectio11 c>l tl1e ~cio11 
a11d ,tl,o ,vl1e11 )'Ott c11t off tl1e t111cle1·stock. 

lvII{. CASE J\ 111\HLSl"El)E: ,,ve c11t tl1e scions f1·ci111 big t1·ees, 
,ve i1111Jo1·tecl ,tbtJt1t '.'i5 ye:11·s ,tgo 11·0111 Holl,111cl. 

\rVhe11 ,,,e JJl,1111 tl1e g1·,1lts <>11t, ,,·e c11t ciff ,tbo11t h,tll Lhe t111de1·
stock. Tl1is ye,11- it ,,•,ts tl1e fi1·st ,veek i11 SeJJte111IJe1· wl1en ,,,e c11t it 
off. 

J\,J]{. PETEI{ VEl{i\,fEULEi\': Jt1,t one 11101·e q11estion. Yc)11 
s,t~• )'Ott selectecl scio11s f1·0111 <>l<I t1·ees, IJ11t tl1e t)'JJe cif scio11 yo11 col
lectecl ,,,;1s c111·1·e11t ,,e,11·'s fl11~l1 <>f ,,1-(>\1'tl1 01· clicl yo11 t1·y to 11sc one-

' b . 
ye:1r woocl? 

l\1IR. C1\SE J\,J;\HLSTEI)E: '"'e 11sed ve1·y olcl ,,,oocl. It was 
heavie1·. \rVhen we c,1n't fi11cl e11ot1gl1 one-ye,11· olcl woocl, ,ve go to 
tv1'0-ye;11·s, ,,,itl1 tl1e tCJJJ ;111d side IJ1·,1ncl1es. 

lvIR. CASE HOOGENDOOl{N: l)o you find ,tny clilference in 
tl1e cl;1te ,vhe11 yot1 t1se 011e ye,11· olcl 01· t11'0 yea1· olcl? 

i\1R. CASE J\,J;\l-ILSTEI)E: No. 
J\,fR. i\111\llTIN VAN HOF: j\,f,ty I ,1sk i\'I1·. j\,f,tl1lstecle this? Do 

)'Ott get g1·0,vtl1 1·1·0111 tl1e te1·111in,1l b11cl? Do tl1ey do ,,,ell? 
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j\,fR. lvI1\HLSTEI)E: Tl1e t·irst ye,,r there is p1·ob,1bly abot1t 
tl11·ce c>r fot1r inches g·rowtl1. . 

i\1IR. VAN H()l•: The ter1ninal bt1cl? 

l\·IR. CASE 1\1IAHLSTEDE: The ter111in,1I bucl bre,tks, !Jut I did 
not cc>t111t then1. 

• 

j\,fR. l\1fcDANll~L: A1·e tl1e scions t,1ken in l'vfarch tro,11 out-
doors? 

i\1lR. C1\SE J\,f;\ l-ILSTEDE: l gr,1lt the 1niclclle of j\,f,1rch. This 
ye,11· it w,1s tl1e 111iclclle of 1\pril. 

i\1IR . . JAJ\,fES \,V£LLS: I ,,,ot1lcl like tc> ,1sk l\1f1·. lvI,1hlstecle if l1e 
l1as clo11e ,1ny ,vcJ1·k 011 the cleJJt!1 of c11t 111,1cle on the scion ;111cl 11ncler
stock i11 relation to tl1e JJercent,1ge of st,1ncl. 

J\,fJl. CASE J\,f,,\I-ILSTEDE: \,Veil, ,,,e clon't ct1t very cleep in the 
scio11s, es1Jeci,1lly tl1e 011tsicle c11t on tl1e scio11 is very ligl1t. vVe clon't 
c11t tl11·c>11g·l1 tl1e 111iclclle c>f the scion, tl1e he,,rt, ,it ,111. 

i\·fll. \ 1VELLS: l ,1skecl thi, c111estic>n IJec;111se I rec,111 son1e tests 
,ve clicl ;1t Hill, s0111e ye,11·s ,,gcJ i11 ,vl1icl1 it see111ed to tis tl1at tl1e very 
ligl1test ancl sl1;1clo,11est c11t on botl1 sicles ol tl1e scion greatly i,n
JJrovecl the JJerce11t,1ge t,1ke, b11t the cleJJt]1 of the c11t n1,1cle 011 tl1e 
11nclerstock ,,,,1, not critic,11. .t\g,1i11, I tl1i11k it is wise not to c11t 1·e,1l
ly cleeJJly intc) tl1e ste111 ol tl1e 1111clcr,tock, b11t it w,1s ,tJJJJ,11·e11tly 11111c·h 
111ore critical i11 reg,1rcl to, tl1e cleJJth of tl1e c11t 111,1cle on tl1e scion. 

This is not easy to do on ;1 SJJ1·11ce IJec,111se of tl1e 1·esins in tl1e 
woocl - yc>tt l1,1ve to keeJJ on clea11i11g yo11r k11ife. Yo11 l1,1ve to l1ave 
;1 knile tl1,1t i, ext1·e111ely sh,trJJ. Tl1e ,vl1ole tl1ing is ,1 111etic11lo11s, 
i11clivicl11al t,1sk, 11ot 011e for ;1sse111bJ,, li11e wo,·k. 

I 

i\1Ill. HANS HESS: I ,1111 s01·1·y, J\,f1·. J\,f,1hlstecle, tl1,1t I ,1111 not 
c1t1ite cle,11· tJ11 !10,1• ycJ11 l1;1nclle tl1e g1·;1lts alte1· yo11 JJ1·11ne tl1e111 i11 
tl1e JJC,1t 111oss. vVl1,1t clicl yo11 clo to tl1e111? Yc>11 saicl yo,, JJ11t news
JJ,tJJe1· ove1· tl1e111. Is tl1,1t co1·1·ect? 

J\,fJl. C1\SE J\,J_,\HLS1'El)E: Tl1e g1·ee11!1011se is sl1aclecl l1e,1vily, 
b11t ,vhe11 tl1e s1111 is IJ1·ight ;111cl hc>t, ,,,e JJt1t ne\11sp,1pe1·s o,1e1· the gl,1ss. 

j\,fR. HANS Hf~SS: \,\T]1e11 it is clo11cl)1 yo11 1·e1110,•e the ne\11s-
1J,tjJC1· ,incl 011ly jlttt it 011 \l'l1e11 it is s11n11y? 

J\,JJl. C1\SE 1\fAHLSTEl)E: : 1·11,1t is 1·ight. 
J\,[Jl. RALPH CllA \l\1FORI): I ,1•011lcl like tc> ;1sk J\,[r. l~ailey 

,vl1etl1e1· tl1ere ,ire ,1ny clise,1se JJrolJle111s i11volvecl? 
l\1Ill. VINCENT BAILEY: Tl1e c111estion ,ts l t1nderst,1ncl it, is, 

A1·e tl1e1·e ,111y clise,1se J)rolJ!e111s involvecl in tl1e 1Jrodt1ction of soft
,voc)c! c11tti11gs? l J)1·es11111e l1e 1efe1·s to P11111u .. , SJJecifically. Yes, ot 
cc)111·se, there ,ire cli~e,1se JJrolJle111s. S,tnitatic>n is very i111port,1nt. I 
take it for gr,tntecl tl1,1t ,,,e ,111 11ncle1·sta11d tl1e1·e ,ire s,tnitation prob
len1s tl1,1t a1·e 11ecess,1ry. 

vVe 11se so111e ft1111ig,1ti<111. I c,1n't tell yo11 tl1e exact 111aterial no,v, 
!Jut I 111igl1t s,ty tl1,1t ,,,e 1·e1Jl,1ce tl1e sa11cl j11st IJefo1·e the placing of all 
of our softwoocl cutti11g·s. Tl1e cle,111 ~,incl ,ve thi11k st,trts 11s off with 
;1 sanit,11·y conclition. 

will. CASE HOOGENI)OOilN: Yot1 don't t1se ;in)' outdoo1· 
I 1·;1111es ,tt all. 

129 



j\,fl{. ])AILEY: Yes, ,ve lfo. \,Ve !)l"<>IJ:1g:1Lc s0111c <)L tl1e c;1sic1· Lo 
1·<)<>L itc111s 011tsillc i11 111i,t IJecls. Tl1e 1"1·111111.1 :11·e ;1 liLLlc l1:11·clc1· Lo 
1·oot, :1t le:tst fo1· 11s, sc> ,,,c !)ltl tl1c111 i11 tl1e gree11ho11se. l'l1c (i{ 1Jc1·
c:c11t J 111e11Lic>11cll tl1,1t ,,,ere 1·1>otell tl1is )'Car is 11ot so111ctl1i11g ,,,c ;11·c 
JJ:11·tic11l:11·ly IJ1·011ll <>I. I k110,v it c:111 !Jc i111p1·ovell 11po11 ;111ll ,ve ;11·c 
gc)ing t<> i1111J1·ove 111Jc)n it, lJttt tl1c ,v:1y ,ve ,viii i1111)1·ove it will be i11 
111c>1·c :1ttcnti<>11 [J,iicl to tl1e :1gc ,il tl1c c11tting itself. \Ve feel tl1:1t tl1e 
g1·0,11 tl1 ,,,as tc>o ,0/1 011 s1>111c <>t· tl1e c11LLi11gs tl1is ye:11·. 

j\,[J{. lZ1\LJ>H SHUGEIZ1': I \1'cJ11lcl like tl> l1:1vc lZ<>y N1>1·cli11e 
CXfJlai11 t<) 111c tl1e clille1·e11cc l)et,11cen tl1e so-c:1llccl ;\1·111st1·ci11g· j1111i1)c1· 
;111cl tl1c fJlitze1· n:1n:1. H<>,11 clo tl1C)' lliflc1·? 

i\'IR. NORI)JNE: Tl1ey ;11·e i11 :111 1·cs1Jects 11e1·y si111il:11·. _J11st 
1ele1·1·ing b:1ck :1g:1i11 t<> tl1c fJict111·e, I sl10,vecl yc>tt <>f 11:11·io11s IJl11c 
101·111, 1)f f11111pc111., /1r,1·iz1,11tr1/1., glr111c11, f1lic1111.1i.1· 111111111111.1·_. G1·:1y C:11·
J)Ct, anll v-1l1:1t l1ave y1>11. 'l'l1e)' co111c to 11s 11ncle1· llifl'c1·ent 11:1111es. 
Tl1is is :111 olcl 11111·sc1·y 1J1·:1ctice. 

1\t tl1e IJ1·esent ti111e tllC)' l<><>I, 11e1·y, ve1·y ,i111il:11·. 
i\1lR. J">ETER VEIZi\,fElJLEN: I ,vo11lcl like to ,tsk yo11 011cc 

111c>1·e, i\1!1·. j\,[,1l1lstc'1le :1IJ011t. tl1e J)O,itio11 c>f tl1e g1·;1ft 011ce it is JJl,1ccll 
i11 tl1e t1·ench. Yo11 s:1icl 11JJ1·ig·l1t. 

i\1llZ. CASE i\11\HLSTEDE: 'I'l1e g1·:1lt i., 111J1·igl1t. 
?,,fil. t>£TER \1El{i\,fEULEN: Is tl1e 1>cisitio11 c..1·itic:1I? Ct>ttlcl 

tl1e g·1·;1lt be !:till clci,v11. 

j\,f]Z. i\-11\HLS'rEI)E: I tl1i11k ,,,J1e11 )'()ll l,t\' tl1c g1·:1lt c!()\\'11 
V<>tt C<>t1lcl11't ,v,1te1· in l)et,11ce11 tl1c1·c v-1 l1e11 it is cl1·)'· 

j\,f O 1)1~ R;\'J"O IZ HI LL EN i\ I EYE IZ: I '''<>11 Ill like t< > 1·ec<>g11 ize 
1)1·. _Ji,11 J{clle~, l1·c)111 the U11ivc1·sity or Ke11t11cky. He llicl :111 tl1e ,,,01·k 
<>11 tl1is JJr(ig1·,1111. J j11st st<>o<.1 11p l1e1·c :tnll 111acle tl1e i11t1·<icl11c..tio11s 
1)11 tl1e ,11<)1·k l1e JJerl<>r111ecl. I ,,,011lcl lil-.c to tl1,111k ])1·. Kelley l<i1· tl1e 
1>1·og·1·,1111 tl1is 111<i1·11i11g. 

I tl1i11k ])r. S11v,lc1· l1:1~ so111e a11n<>t111ce111c:11ts. 
; 

!)JZESJJ)ENT SNYDI~lZ: ']"l1,111k )'Otl vet·)' 11111cl1, Dl>n. I cc1·
t,1inly ,v:111t t<> ,t(lcl tl1e ,t}JIJreci,ttic>11 of the Exec11tive Co1111nittee, tl1e 
Cl1ai1·111:111 <>l. tl1e J)1.L)g1·a111 Cc>111111ittce, _Joh11 i\-I:thlstedc, ,incl 111yself 
101· the excellent 1>1·og·1·;1111. The fJl:11111i11g ,,,,ts ,veil clc>ne ancl e,1cl1 
;ind eve1·v SJJC:1ker w:ts very gcioll :111(! l1elcl to ti1nc. 1 tl1ink tl1;1t is 
<)11e tl1ing· tl1:1t is 1·e111:1rk,1ble :1l)<>11t tl1is 111ceting, 11101·e so tl1;111 0111· 
J)1·evic>11s 111eeting~, th;1t ,vc l1;1vc st,1yccl 011 schecl11le ;111c! ,vitl1011t 
J1111·1·yi11g too 11111cl1. 

Tl1e to111·, :1s L<>11is V:111cle1·b1·0<>k tc>lll y(>lt, is bei11g 111oclified bc
c:111sc <)f excessive s110,,, i11 D,1yton ,tncl Lo11i~ville. \Ve ,viii exJ),tncl 
tl1c to11r <>f 11111·series l1ere so yo11 ,,,ill get :1 1·1111 ,tfternoon. 

Ag·:1i11, 8:()(J o'c:l(>Ck tl)t1igl1t 1'01· tl1e c111estici11 IJ<JX. 
\Ve st:111ll ,1dj<>t1rnell. , 

(l'he sessio11 1·ec:essell :tt 12:;{0 o'clcick.) 

1lECESSED 
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· l tl1ir1k yott will sec tl1is is ,1c1 y, vc1·y i1111)01·t,111t. Tl1;111k yot1 very 
1n tt cl1. 

J>l{ESIDENT SNYI)El{: Tl1,111k yot1, _J(>l111. \·Ve tl1ot1ght pe1·
l1,tJ)S ,,,e 111ight get so111e ;1clcliti<>11,1! infc>r111atio11 11·<>111 yc>tt while yot11· 
ide,ts ;1l)C)ttt the 12tl1 J)1·cig·1·,1111 ;11·c: still fresl1. 

Tl1i;, 1no1·11ing ,vc l1,1vc ,1 ,y1nJJC>sit1111 011 1>roJJ,1g,1ti(>11 <>l Pla11ts b~• 
l~11clcli11g· ,incl GraJ'ti11g. l'l1e J\1locler,1tc>1· is D,1vicl Lc,1cl1 t·1·c>1n 13rooks
villc, Pennslyvani,t. 

J\,fODEl{f\TOl{ LEf\CH: I see the sessio11 tl1is 1norning is ;1 
syn1JJosi11111. It occ111·1·ecl t<> 111c tc1 lc)ok ttJJ ,incl sec ,vl1;1t tl1e defini
tion of sy1nposit1111 ,vas. l'ci tll)' ,11rprise I fot111cl it is ;1 convivi,11 
111ccting lor clrinki11g, cri11vers,1ti<>11 ,incl intellectt1,1l 111,1tte1·s. It is 
111y olJsc1·v,1tio11 tl1ere ;ire ,y111J)<>sit1111, going c>n co11st;1ntly in the b,11·, 
IJttt wl1,1t we have g·cit tl1is 111c>r11i11g is ,t pl,tin <>l(!-f,1sl1ic>ne(l 111eeting. 

l'l1c first sessic>n tl1is 11t<>rning· is cin the J>r<>p,1g;1tion c>t· Plants i)y 
l{t1clclir1g ,incl G1·;1J'ti11g. J\,fci,t <>f tis l)elievc tl1;1t ;111y pl,111t is bctte1· 
c>fl 011 its own 1·oots, IJ,ttt ,t JJl;111t 111ay not be st1lficicntly vigorotts ci11 
its ciwn rciots or it 111;1y 11c>t l)e JJr,tctical t<> JJl'Oj),1g,1 tc it ccimmerci,1I I)' 
th,tt \V,l)'· 

It is ,111 inte1·esti11g· tl1c>11gl1t tl1,1t this JJ01·tion c>l the 1J1·oceecli11gs 
111,1y l)eco111e j11st ,1 l1istci1·ic,1l c:111·icJ,ity l)eca11se it sce111s likely with tl1e 
JJt·og1·css i11 resea1·cl1, the ti111c 1\·ill ;,oon co111e ,vl1e11 it ,viii not be 
11ccess;1ry to p1·op,1g·,1te JJl,111ts I))' l>ttclcling ;111cl g1·,1fting· cir so111e of the 
111etl1ocls wl1ich a1·e still 11eec!c(l tocl,1y; bttt p1·ese11tly, ,vitll<Jttt bt1clcling 
;1n(l gr,1fting·, sc>mc ol tl1c 111ost v;1l11;1l>le ,incl ,0111c of tl1e 1·;1rest ancl 
intc1·csting cii· JJl,1nts ,vc>ttlcl never co1ne <Jn tl1e 111;11·ket. 

vVc l1,1ve ;1 cli,ting·11isl1ccl J),111el tl1is 111orni11g· ;1n<l the first spe,1k
c1· ,viii t,1lk on An,1tci111ic,1l AsJJects of Bttclding ;incl Gr,1fting - Dr. 
Fred B. vVi(!111oye1·. Pla11t Science Dep,1rt1nent, Unive1·sity of Connecti
cttt, Stcirrs, Co11nectic11t. 

ANATOMICAL ASPECTS OF BUDDING AND GRAFTING 
FREI> 11. vV10.,10\'ER 

l)<:p<11 t111e11.t <1[ J:Jfant Srie11c·<: 
Ur1111e1.1ity 11f Connecti<:11/ 

St<;1·1.,, Co11necticut 

G1·;1ftage is t!1e 1·ecc>g·11iletl 111e,1ns ol JJropag,1ti11g JJl,111t n1aterials 
wl1icl1 ,11·e eitl1er clifJicL1lt 01· i1111Jossible to obt,1in fro1n seecls 01· ct1t
tings. P1·01Jag·,1to1·5 t1si11g g·1·;1fti11g ]1;1ve L1nkno,vingly 1·ecog11izecl plant 
;111atc>111y \\1he11 tl1ey SJJe,1k c>l '·c·o1111Jatabilities'' ,111cl ''i11co111patabili
tic5." i\1lost treq11e11tl)', tl1c 1·ef1.:1·e11ce is to tl1e 1·el;1tionshiJ) ot· stock 

• to scion. 
13udcling a11cl g·1·,1fti11g invoJ,,e tl1e s;1111e J)t·inciples, clifie1·ing <JOI)' 

in tl1e n11111ber of gro,,1 i11g J)oi11ts on the scion. [n all c;1ses, wouncl
ing· <>cct1rs in the JJ1·cicess. He,1ling 1nay be ;1tt1·ibutccl to the activity 
ol tl1e c;1111bi,1l l,1ycr i11 s<Jrric SJJec:ies, pl1loe111, xylem ,111cl ray paren
cl1y111;1 in othe1·s. The b,1sic pl1enc)111ena occ11ri11g cl11ring· the reesta-b
lisl1111ent ot· bttcls a11cl g·1-,1ft, ,,,ill be c!isc11ssecl. 
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Rol)e1·ts ( 194 9) h,1, tho1·011gl1l y 1·evie,vecl tl1e Ii te1·,1 t11re ,1s it 1·e
l,1tecl to tl1e tech11iq11es a11cl 1Jl1ysiology of g1·,1ft,1g·e. J\'fore 1·ecently·, 
Rogers ;111cl Beak l);1ne ( 195 7) d isct1ssecl stock ,incl scion 1·elations. Oi 
tl1e histol<Jg·ical rese;11·cl1 1·e1J<J1·tc<I 111<>,t ol it 11,1s bee11 011 f1·11it v,11·ie-

• 
tie~. 

111 01·cle1· to l)ette1· t111cle1·sta11d tl1e }J1·oble111s <>f ,,,01111d l1eali11g, 
ce1·t,1in b,1sic l)ota11ical ter111s are req11ir;ecl. Ex,11nin;1tio11 of tl1e t1·,1ns
,,erse (c1·oss) ,ectio11 01· tl1e ste111s of tl1e ge1111s liosc1 ,111cl CJ1ae11or11ele.,, 
sho,v an,1tcJ111ic,1I cliffcrences. 111 the,e ste111 sectio11s ce1·t,1i11 1·eg·io11s 
,rand out. 

The oute1· cc>vering ol ,t yo1111g· stc111 is ,1 si11gle l;1ye1· <>f cells c,1llecl 
eJJicler111is. L;1te1· ,t j)e1·icle1·111 is l<>1·111erl IJe11eath tl1is ,vl1icl1 jJ1·otects 
the i1111e1· tiss11es ot· tl1e s1e111 01· 1·o<>t. Tl1e <)t1te1· 1Jo1·tio11, cork, is 
c:01111Josecl of cleacl cells. 

Tl1e cortex is co1111Josecl jJ1·i111a1·ily <>f J),11·enchy111a cells. Tl1ese 
lt1nction in 111;1ny ,,,ays - foocl 111;11111f,1ct11re, sto1·age, ,incl p1·otection. 
This reg·ion 111ay lie fro111 a fe,v t<1 111,111y cells i11 thick11ess. 

The vasc11l;11· syste111 is c<Jlll)J(>secl <>l JJl1loe111, c,1111bi11111 a11cl xyle1n. 
Tl1e ca111biu111 is ,t 111eri,te111,1tic laye1· ,,,J1icl1 1J1·ocl11ces cells ,vl1icl1 IJe• 
come JJ!1loen1 exter11,1lly ,111c\ xvle111 i11ternally. E;1ch c,11nl)ial cell 
clivicles t<> JJroclt1ce JJ<>te11ti,1l 11hloe111 ,incl X)'le111 cells alte1·11atel}'· 
Yo11ng JJhloe1n cells ;11·e 111c>1·e likely 10 ret,1in 01· revert t<J 1ne1·iste1n,1tic 
conclitio11s th,111 a1·c the xyle111 cells. 

1Zacli,1ting fro111 tl1e J)itl1 to tl1e C<Jrtex ,ire 1no1·e or less JJ,1re11chy-
111atot1s st1·,1ncls c,1llecl i11te1·f,1,cic11la1·, tJitl1, 01· 111ec\11llary 1·ays. ,-vith
in tl1e vascul,tr tis,11es ,11·e tl1e f,1,cict1lar r,1ys co1111Josecl of xyle111 ;ind 
11hloe111 1·ays. 

The centr,11 1Jortio11 of ,1 ste111 is gene1·,1lly occ11piecl by tl1e pitl1. 
i\•fost of tl1e JJ,1re11cl1y111,1 of tl1is 1·egion is,sJJeci,1lizecl ,ts sto1·age tisst1e. 

Tl1is co1npletes the l1asic a11:1t<>111y of the stem. Let us exa111ine 
the JJrocess of ,,,011ncl l1eal i 11g. Se,,eral JJl1eno111en;1 JJrob,1 IJI y occt11· 
si111ultaneously. Tl1e 111ost i1111J<>1·t,111t is the early prolifer,ttion of· 
parenchy111a cells to for111 c:11111, ,,,11icl1 JJt·eceecls otl1e1· cellt1lar ,1ctivity. 
These tl1in w;1Jlecl, relatively large cells a1·e easily to1·n ;incl st1sceJJtible 
to clesicc,1tio11. _Tl1e JJl"OJJ,1g,1tc>1· ,1ssi,t5 111othe1·-nat111·e by the tvpe of 
g·1·;1lt selectecl (wl1iJJ ,tnd tong11e, IJei11g n101·e rigicl) ;111d IJy tying :incl 
,vaxing techni911es. S,111it,11·)' co11cliti<>ns ,ind c,1re 1·eclt1ce clisease in
fections. 

Parencl1y111a cells ;11·e 1Jroclt1cerl by botl1 the stock a11cl scio11, ,vl1ich 
:11·e 1·elati,1ely unspeci,1lized. vV<1t1ncl l1eali11g, reg·eneration, for111ation 
of ,1dve11titiot1s roots ,incl shoots ancl 11nio11 i11 grafts are 111ade pos
sible throug·h resu1nption of the 111e1·iste111atic activity by these p,1ren
chyma cells, 

S0111e clicot wood J1as few t<> no 1J,1re11cl1yma cells. The xylen1 
:1re,1 of ,1ng·ios1Je1·111 pl,111ts ge11e1·;1lly l1,1s co11sicleralJly 111ore JJ,1re11ch)'-
1na tl1an clo tl1e co11iferot1s JJ!ants. Tl1is 1Jerl1a1)s is \\'l1y JJl,1nt proJJ,1ga
tors select cert,1i11 g·r,1ft ty}Jes f'or ce1·tain clones. P,1re11chy111,1 i~ 
pri111arily loc,1tecl i11 tl1e pl1loe111 ,incl cortical 1·eg·io11s ol the gy111no
spe1·111. If p,1renchy111,1 is prese11t i11 the woocl it 111:1y h,1ve seconclary 
walls or beco111e othe1·,vise speci,1lizecl. i.\t this st,1g·e of clevelop111e11t, 
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tl1c al)ilitv t<) 1·e111,1i11 111c1·iste111;1tic is 1·cclt1cccl. Ho,veve1·, tl1e cells , 

;1ct11;1ll)' injt11·ecl Jc)r111 ;1 j)l,ite <>l cl1·)' 11ec·1·otic tisst1e "'!1icJ1·, cove1· tl1e 
cut s111·[,1ces. Tl1e ,1c:t11,1l 1)1·olife1·ation c>cc111·s aclj,1ce11t to this laye1·. 
:\ccorcli11g to Bt1ck (1952) these cells rttJ)t11rc the 11ec1·(>tic Iaye1· ,incl 
1)1·ocl11ce c:1llt1s st1·;111cls f1·c>111 011c to seve1·,1l cells ,vide on tl1e g·1·,1ft i11-
te1·f,1ces. Tl1e j)J·<1cl11ctio11 of c,1ll11s is cl1iefly fro111 tl1c 1·cly ])are11cl1y-
111:1 (1)1·i111,11·ily 1)l1loe111) ,1ltl1011gl1 sc>111e cloes 01·ig·i11ate frc>111 ;111y of 
the <>tl1e1· living cells. Tl1e i11crc,1,ecl n11111l)er ol p,11·encl1y111,1 cells 
t·o1·ce tl1e 11ec1·otic tiss11e 1·111·tl1e1· into the g·1·aft inte1·tace, p1·c>cl11ci11g is
J,111cls of clc,1cl, 11<>11-lt111cti<>11;1l cells. By tl1is ti111e, the cells ,ire i11te1·-
111inglcc[ i11 s11cl1 ;1 ,,,ay tl1,1t tl1ei1· 01·igi11 is cliffic11lt to ;1sce1·t,1i11. TJ1c: 
existing ca111l)it1111 of tl1e g1·;1ft 1J,1i1· J)I.<>l>:1lJly cont1·ib11tes tl1e le:1~t L<> 
,,,011ncl l1e,1I i ng. 

SJ)cci,1liz,1ti<111 (J[ ce1·t:1i11 cells of· tl1c c,1ll11s clevelc>1Js. Aclj:1ce11t 
to tl1c c;1111IJi11111 ];1vc1·s of ,t<Jck :incl scio11 c;1111lJi,1-like li;111cls a1·c JJ1·0-
cl11ccd. Divi,io11s <>f tl1esc cells co11ti1111c !Jotl1 L,1ngenti,1lly ,1r1d 1·;1cli,1l
ly 1111til the c·,1111!Ji11111 laye1·s :11·c jcii11ecl. Tl1c 11e,,,1y c<1111J)letecl ca111-
l1i:1l l,1yc1· licgi11~ t(> 1J1·ocl11ce xyle111 cells t<> tl1e i11si<lc ,111cl.: 1)l1l(>en1 
c·clls to tl1e <>11tsicle. Tl1e e,11·Iv cells ,11·c 11s11:1ll)• ,111allc1· ,vit/1 ;1 111,1s, 
of clensc J)l'()l()J)l,1,111. Tl1c,e eel Is ;11·e 01·ientccl in'to ''b1·iclg·ing'' tissue; 
,,,l1ich i11s111·e co11ti11L1it)' <lf tl1c v,1sc11\,11· tissL1es !)et,,,ee11 stock anc\ 
scic>11. 1\cco1·cli11g to Ye,1gcr (19'1'1) c,,e11 tl1ougl1 stcick ;111cl scion 
co11tril)11tecl to tl1e c;1ll11s fo1·111,1ti<J11, tl1e ne,,, v,1sc11l,11· tiss11es ;11·ise 
solely fr(>111 tl1e scic>11. A .1·111·c1:.1sf11/ ,e;1·11ft 1111i1Jn i.1· r1cr.1Jmpl1.5f1r:d I!)' 
c1:ll.1· jJ11Jd11c·1:cl r1fte1· t/11: g1r1ft /111.5 /11:r:n r11ade. 

Tl1c ti111c <>I he,1ling ,,a1·ics, clCJ)e11cling u1)011 tl1c :1c:cur,1cy i11 
,,,l1ich tl1e J),1rt;, ;11·e ;1! ig11ecl, ,,ig<11· ,111(\ g1·owtl1 ,1ctivity 1>1. stock a11(\ 
scion, tc1111)e1·,1t111·e, l111111iclity, clisc;1se ,111cl i11sec:t cc>11t1·0I. 1\11y cor1-
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r, 
.) . 

6. f:1il111·c of X)'le111 to 1111ite. 
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• 

l),1viclso11 <>f l\•ficl1ig:111 State ll11i,1e1·sitv ;111(! Geo1·ge Ev,1ns, ,vl10 is 
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DI{. J\,fcl)1\NIJ~L: l ,,,ill de1Ja1·t ,t little IJit f1·0111 tl1c a111101111ced 
title of tl1e 1)1·og1·,1111 a11cl ,,,ill c,111 011 t\\'O n1en to t,1lk b1·iefly on s0111e 
s11ccessf11l methocls or lJ11clcli11g· ;incl gr,tfti11g ,vhicl1 tl1ey )1;1vc usecl 
1·ccei1 ti y. 

011e is J\,f1·. l1c11 l),1vis of tl1e Oz,t1·k N111·se1·ies ,1t T,tl1lec1ual1, -
Oklal10111,t, (>11 l1is 111etl1c>(I <>I 1ic1·[01·111i11g tl1e 1noclifiecl 1J,1tcl1 b11cl. 
Tl1is is 11secl IJ,11·tic11l,11·l)' ,vitl1 ;,11cl1 tl1ick-lJ,11·ked SJJCcies ,is w,1ln11t, 
pcca11 ancl s01ne of the otl1er 1111t t1·ccs, JJe1·si111111011s. It is a1Jp\ic,1lJle 
t(> thick-l),1rkecl l1a1·clw<)ocl t1·ec SJ)ecics gcne1·;1lly. 

THE MODIFIED PATCH BUD 
111,N l)AVIS II 

Ozr11!1 J\.T111·.1·r!1ie., Con1-pa11y 
T r1 /1ler111r1 !1, 0 /1 lr1 !1 rJ1r1.a 

'l'his 111cthocl of b11clcling ,,1,ts clc,0elcipecl lJy l\1I1·. Hoyt Ccickrell of 
Cc)ck1·ell's ]{iversiclc N11rse1·v ;1t G<ilcltl1,,0 ,1ite, Texas. 1 h,1ve nevc1· , 
hearcl or tl1is 111etl1cicl lJei11g 11secl ,1tl)'\1°l1e1·e else 11ntil- we ;1clo1Jtecl it 
two ye,11·s ,1go. J\,f1·. Cock1·ell tells 111e tl1at they ,ire 11e,t1·ly ,tlw,1ys 90 
to 95 JJerce11t s11ccessf11l i11 tl1ei1· Pec:,111. !Juclcling· 11sing· tl1is 111etl1od. 

Tl1e 011tst,111cli11g cl1,11·;1cte1·istic <ii tl1is 1netl1ocl of J),1tch b11clcli11g 
is th,1t ,1 sing·lc IJl,tcle knife is 11secl, ,vl1ile in otl1er 111ethocl of !)atch 
b11c\cling, s1Jeci,1l k11i\1es ;11·e 1·eq11i1·ecl. 1\11otl1er aclva11t,1gc of tl1is 
111etl1od is its SJJeecl. 0111· lJ11clci i 11g c1·e,,· ,,0,1s ,1,0e1·;1gi ng· ~60 lJ11cls JJe1· 
111,1n per 8 110111· c!,1y, IJ)' the c11cf c1f· tl1e se,1so11, ,t-ncl fo1· 111ost ot· thc111 
it was tl1e fi1·st ti1ne t<> t1se tl1is 111etl1ocl. S0111c i11divid11,tls ,vl10 l1,1cl 
clone s0111e <if tl1is t)'IJe lJ11clcling tl1c ye,1r l1efcire ,ve1·e pt1tting in 4()0 
to 5()0 lJ11cls IJer 8 110111· cl,1y. .,\JJ011t l1al( or the c1·e,v consistccl of higl1 
scl1ool bO)'S wl10 h,1d 11eve1· clc)11c lJt1cldi11g ot· ;111y type. Tl1is 111ethocl 
is f,1i1·ly e;1sy to tc,1cl1, IJ1·oviclecl tl1e st11clc11t is 1·e;1son,1l)ly ,1clcJJt ;1t 
!1,1nclling· ,1 knife. 

vVe usecl tl1is 111etl1ocl of lJ11clcli11g 011 Pec,1ns, .fa1J,1nesc Pe1·si111-
111ons, E11glish ,,v,1Jn11ts ,tncl ]~lack ,,Va!nt1ts. vVe were cspcci,tlly 
IJleasecl witl1 tl1c rcst1lts c>lJt,1i11ecl cin !)11clcling English vValnt1ts. We 
h,1ve bee11 g·r,1rtin_[!, tl1ese l<i1· ;,eve1·;1l ye,11·s ,vitl1 ve1·y J)Oo1· 1·cs11lts. 
Last s11111111c1· ,ve clcc.iclecl t<> t1·y 11atcl1 l)11clcling then,, ;incl ol)t,tinecl ;1 
78 1)ercc11 t st,tncl. Rec a 11sc c1f tl1 is, ,,,c !1,1ve cleciclecl to Cj 11 it g·1·afti11g 
English ,,v ,1l11 tit;, ;1 I togetl1e1· ,111cl 11se tl1c 111ocli fie cl IJ,1 tel1 !)ttcl excl t1s
i ,,e I y. 

This 111etl1ocl ,v,1s ;1ls<1 highly s11ccessf11l on _J,11Janese J>e1·si111111011s, 
,11 tl1ot1gl1 ,ve l)11clclecl ;1 Ii 111i tee! ,11nci1111 t of these. 

Tl1c 1·es11lts ,,,e c)lJt,1i11ecl 011 Pecan b11dcli11g· ,vc1·e 11ot ne,11·ly ,1, 
s11cccssf11I ;111cl we got <>DI)' ;1 '.1:-1 1Je1·c·ent st;111cl. 1 think tl1;1t tl1is ,v,1;, 
cl11e to tl1e f,ict tl1,1t tl1c l)11clcli11g c1·e,1; ,v,1s 11<>t f,1111ilia1· ,vitl1 tl1e 
111etl1ocl, ,111cl ,1lso tl1ei1· l,1ck cir 11nclcrst,1ncling <>f the i1111)ci1·t,1ncc ci[ ;1 
pe1·fect rnr1tc·l1. Tl1is is es1Jecially i1111)01·t;1nt i11 Peca11 b11clcling, ;1s it 
is ,1 \1e1·)1 clirfic11lt ite111 to 1J1·ci1),1gate ,It !Jest. On the li111itecl a111ot111t . 
of Pcc,111 b11clcli11g \\0l1icl1 I clicl 111,,sclf, being ve1·y careft1I to 111,1tcl1 ,tt 
1!1e tOJJ ;111cl 011e sicle, I obt,1i11ccl sci111ctl1i11g like ,1 90 JJe1·cc11t sta11cl. 

-
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• 

B)' ,,ei-)' closely ,LIJJe1·,,isi11g· tl1e l)ttclcli11g c1·e,v ancl ,1llo,vi11g tl1c111 to 
IJeco111e ex1Jcrie11cecl, I believe ,ve will cvcnt11;1lly be alJle to g·ct 9() 
1Je1·ce11t sta11cls ,incl IJette1·. 

P1·oceclL1re: 
• 

I. Tl1e knife IJ!acle i, l1clcl <>11 ;1 JJl,111e ,IJJJJr<ixi111;1ely 3() dcg1·ees 
f1·01n JJa1·,1llcl to tl1e secclli11g ;111cl ;1 CLit is 111acle clo,v11 ,111cl i11-
V.',11·d cL1tting jL1st tl11·011gl1 tl1c IJ:11·k. 

2. Tl1is will r;1ise ;1 fl,t]J of IJ,11·k ,vl1icl1 i, g1·ipJJecl IJetwec11 tl1e 
tl1L1111b a11cl tl1e knif·e IJl,1cle a11cl :1 clown,va1·cl te;11· is ,ta1·tecl. 
Tl1e IJa1·k fl,tJJ sl10L1lcl tl1e11 !Jc [Jt1sl1ecl h,1ck in JJl,tce tcJ p1·evc11t 
clrying· ,,,l1ile c11tting· tl1e IJ11cl. 

,J . 

6. 

7. 

8. 

9. 

T<J c11t tl1e l111cl f1-<J111 tl1e IJ11clstic·k, tl1e k11ife sl1ould IJe l1elcl ;1t 
the s,1111e ;111g·le ,1s ,v,1s t1secl to c11t tl1e sceclli11g·. A CL1t is 111,1dc 
into tl1e wciocl ,1b<J\'e tl1e eyes cleeJJ eno11g·l1 S<J tl1;1t the bL1d 
sl1ielcl ,viii IJe 11c,11·ly tl1e s,1111e ,vicltl1 ,is tl1e c11t on the seeclli11g. 
At tl1is JJOint tl1c k11ife is tv.,istecl, C,ILlsing· the \\'()OCI to ,]Jlit ;1ncl 
the knife is clr,1,vn clow11 the bL1clstick tc> olJtain the lengtl1 ol 
shielcl clesi1·ecl. We foL1ncl tl1,1t tl1e J;1rge1· tl1e sl1ielcl tl1e IJette1· 
the st,1ncl, sci it sl1011lcl IJe :1 111i11i111L1111 of I¼ to I½ incl1es 1011g. 
Tl1e sl1iclcl sl10L1lcl IJe ,ts ,viclc ,is ]Jo,silJlc, t,1ki11g into co11sicle1·a
tic;n the size of the seecllings, ,111cl tl1e eyes sl1011lcl IJe 11e:11·!y 
cc11te1·ed cin tl1e sl1iclcl. 
;\fter the sl1ielcl is cLit t<J /Jl.<>/Je1· le11gth, it is ctit ,it tl1e IJ<>tt<J111 
IJy 1>1·essi11g tl1e k11ife jLtst tl11·0L1g·l1 tl1e IJ,11·k. 
Tl1e shielcl i.s then gr,1,pecl IJct,,,ce11 the thLimlJ ,111cl forefinger 
,L11cl IJOIJI>ecl off v.'itl1 ,1 sligl1t t,,·ist. lf tl1e ~l1ielcl 11,1s ,1 l1<Jic in 
it, it sl10L1lcl IJe cli,c,11·clecl. 
Tl1e shield is l1clcl IJet,,,ec11 tl1e tl1L11nb ,incl fc11·efing·e1· ;111cl in
sertecl i11 the secclli11g f1-<J111 tl1c to1; of the incisio11. At tl1e sa111e 
ti111e tl1e otl1e1· hancl is 11secl to te,11· tl1e IJ,11·k of the seeclling 
dc1w11,v,1rcl e110L1g·h to ;1llc1,,, tl1e IJ11cl to slicle i11t<J JJl,ice. 
The b,11·k fl,t]J is tl1en CLtt <Jff le,1,,ing alJout ¼ incl1 to l,11J ovc1· 
tl1e IJotto111 of tl1e shielcl. Tl1i, l1olcls tl1e sl1ielcl i11 JJl,1cc ,,,]1ile 
,v1·a1JJJing is begLtn. 

](). Tl1e first rc111ncl of tl1e· ,v1·a1J is ,t,11·tecl ,tt the tOJJ to hole! tl1e 
sl1ielcl in JJl,1ce. 

11. Before wrapJJi11g is co11tin11ecl, tl1e IJ11cl sl1011lcl IJe J>Ositic111ecl so 
tl1at it i'its JJerfectly 1·1L1sh ,it tl1e toJJ, witl1 11c1 gap 11c)1· ,111y over
];1JJ. Tl1e sl1ielcl 111t1st al,<J lit ;1lc)ng· one sicle 01· the incisic111. 
11 tl1e ,l1ielcl is l'ittccl to tl1e lei't sicle, the wr,1p shoLilcl be wottnd 
clockwise. If it is fitted to tl1e 1·igl1t sicle, the ,v1·;1JJ sl1ot1lcl be 
"-'OL1nd co1111te1· clock,,,ise. l'l1is ,,,ill JJtill the sl1ielcl sect11·ely 
into J>lace. 

12. Tl1e lJucl sl1t1ulcl lJe ,,,1·;1JJJJell clo,,,n the seeclling ,incl tl1en b,1ck 
LtJJ, l,tJ>JJing· e11011gl1 to se,1! OLtt ,111 ,1ir. 011e eye sl10L1ld IJe left 
p1·ot1·L1cli11g [1·0111 tl1e w1·,11J, li11t 11011e of tl1e cttt su1·1·,1ces sl1ot1lcl 
be exJJOsed to tl1e ;1i1·. 

13. Tl1e ,vr,tJJ sl1011lcl be c11t off ,1, S<)o11 ,ts tl1e b11cl shield 11,1s l1e,1lecl 
on, evicle11cecl !Jy c,1!!11s tiss11c ;11·01111cl tl1e wo11ncl. 111 cJ111· ex
pc1·ie11ce this is abc)L! t 2 ,,,eeks. 
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Cc)nll i tio11 of l)L1<l,vocJ<I: 
CL11·1·en t ,e,1so11 's g1·0,vtl1 is L1,ecl. 1·11e l)L1<I,,,oocl s!J<)t1 l<l l1avc s,1 J) 

e11cJL1gl1 so tl1,1t tl1e IJ;11·k is ,lij)J)i11g f1·ecly. H<)\11e,1e1·, it 11111st l)c 111,1-
t111·e c11011gl1 ,o th,tt tl1e IJ,1rk !1,1s ,t cl,11·k c,1st 1·;1tl1e1· tl1,111 ,t g1-cenisl1 
c,1st. Tl1e ,11oocl sl1c)Ltlcl l)e !1,11·cl ,111<1 01· s111ootl1, 1·01111cl, 1·egt1!;11- sl1,11)e 
i11 c1·c)s, sectio11. \·\'c)o<l ,,,J1icl1 l1as 1·iclg·es i11 it 1111de1· tl1e IJLt<ls ,,,ill 
< ;1t1sc tl1e l)tt<ls 11ot tc> cci11f·o1·111 tc> tl1c s11,tJ)C ol tl1e ,eeclli11g·. Fo1· tl1is 
1 c,1s011 tl1e i1·1·eg11l,11· ;l1,11)ecl ,111cl soft JJ<>1·tio11 cir tl1e IJL1clsticks, ,it tl1e 
t1J)J)e1· e11cl, ,l1c)t1ltl IJe <lisc,11·clc<I. 

Conclitic)Il ci[ Scccllings: 
Sce<lli11gs sl10,1Icl IJe % i11cl1 ;111cl LIJ) i11 <li,1111ete1· fci1· tl1e icle,11 

IJt1clcli11g co11clitici11s. S111;1lle1· sec<lli11gs 111,I)' l)c l)t1cl<le<I, IJttt it is <lif
fic11lt to obt,1i11 ;1 g·c)o<l 111,1tcl1 ;111ll tl1e s,1JJ is cifte11 II<)t g<>ocl i11 ,•e1·,, 
,111,111 seeclli11gs. l'c> get tl1c JJJ'<JJJC1· size, ,ve l)L1cl Peca11 ;111<1 Pe1·si111111ci11 
see<lli11g, i11 tl1ei1· ~ec:ci11cl ,L1111111e1· <Jf g1·0,1·tl1. Tl1c Pe1·si111111c)11 seeclli11g·s 
;1ctt1,1lly get to<> [;11·ge ,111cl ,11c ;11·e g<>i11g· to t1·y t1·a11s1)l,111ti11g <>11e ye,11 
~eeclli11gs l,1te i11 tl1e ,1i1·i11g tc> 1·cta1·<l g1·<i,vtl1. vV,1!1111t seecllings ,11·e 
IJ11clclecl i11 tl1ei1 li1·st s11111111e1· <)I g1·ci,1•tl1. It is 1)os,ilJle tl1,1t see<lli11gs 
,voL1lcl ]1;1ve to IJe g1·ci,1•11 ;111 cxt1·;1 )'C;1r f;11·tl1e1· 1101·th, to ol)t,1in la1·g·e 
e110L1g·l1 size. 

l"i111c of B11clcli11g: . 
l)Lt<lcli11g is beg1111 ,ts ,oci11 ;1s tile IJLicl,vo<)C! l)ecc)111es SL1llicientl~1 

111;1tL11·e i11 tl1e sL1111111c1·. 111 0111· l<ic,1tio11 tl1is is ,1bo11t At1g·t1,t fi1·st <)t· 
;1 little s0011c1·. R11clcli11g 111;1)' C<>11ti1111e 1111til cool ,ve,1tl1e1· cl1·ives tl1e 
s,tf) clo,,,,1 so tl1;1t tl1c IJ,11·k ,,,ill 11<>t slif). 

U11dc1·stock U,ccl: 
Pec,111: 

See<lli11gs cil i\·lc>o1·e J);11)e1·,l1cll, lZi,1e1·sicle Pa1)e1·sl1ell ,111<! N,1tive 
l'ec,111 ,ve1·e tise<I. i\•lc)ci1·e ,,,as f<)t1ncl to IJe tl1e 111ost ,,igo1·ot1s, 111;1ki11g 
l;11·ge1· size tl1;111 lZive1·si<le <>1· N,1ti,,e. It ,tis(> l1as ,1 11101-e fibe1·ot1s t'<>ot 
'}'Ste111. N,1ti,1e see(lli11gs g1·0,11 ,,c1·), slo,1•1)' ,111cl 111;111}' of tl1e111 clo not 
g1·<>,1• l,11·ge e11<it1gl1 i11 t,,,o ye,11·s tc) IJe IJttlldecl. ,ve IJl,111 to t1se i\·loo1·e 
;1Jtogethe1· i11 t·11t111·c /Jl;111ti11g·s, ,1•itl1 tl1e exce1Jtio11 <>f s0111e i\•l,1jo1· seecl
lir1gs fo1· 1111tle1·~t(>Ck fo1· No1·tl1e1·11 ,•,11·ie1ies. 

\,\TaJ11t1l: 
Seecllings of Hi11cls l)l,1ck vV,1lnt1t ;111cl N;1ti,•e J~l,1ck ,,v,1I1111t ,,,e1·c 

t1secl. Both Englisl1 vVal11t1ts ,111(! }~lack vValnuts ,ve1·e bt1dclecl on 
i)oth L1ncle1·stocks, ,1•itl1 eqL1ali)' good 1·est1lts. Tl1e Hi11cls Black ,,v,1l
n11t 111akes a la1·ger ,eetlling th,1n the N,1ti,·e a11cl is tl1e1-efore easie1- t<> 
IJL1cl. Tl1e1·e is s0111e qt1estio11. l10,1•e,'e1·. ,,•l1ctl1e1· tl1is t111cle1·stock 
,vot1lcl IJc !1,11·cl)' f,11·tl1e1· 11c>1·tl1. 

P e1·s i 111111 o 11 : 
C:<>111111011 N,1ti1·e l'e1·si111111<>11 ,cc<lli11g·s ,ve1e 11se<I ,vitl1 goo<! re

st1 I ts. 

,,\T1·,11JIJi11g· i\,f,1te1·i,1l: 
\•Ve t1se tl1e 111c<li11111 ,1·eig·l1t 1/2'' 

l,1ctt11·ecl l)y I~. E. c:ookc C<llll!),lllY, 
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t1;etl ,1•,1xe(I 111t1sli11 1>,1Lcl1es, tietl ,vitl1 1·t1lJIJe1·. IJttt tl1ey l1a,•c si11<:l' 
g·,J11e t<> tl1e JJOI}· t,tJ)e. 

K11ife: 
\·\7e t1se ;1 st,1ncl,11·cl ,i11glc IJl,t(le k11ife, tl1e s,1111e ;1s is 11secl fo1· T 

IJ11clcli11~. 
'J 

CoJJie, 
1"1·0111: 

• 

1>1·ese11 tat 1011 

F1·,111k Roge1·s & S011 Stt1clio 
4;)()~) Avoncl,1le 
D,1/las /9, Tex,1, 
Price: -~ I 5.(l(l JJct· set of 15 sl icles 

l)R. i\·fcD1\NlEL: 1."11,1t 111etl1ocl esse11tial],, I tl1i11k is in G,11·-, 
11c1·'; H,111clbook. 011e ,if the citl1e1· tl1i11gs it is tise(! 101· is tl1e l~r,1zil
i,111 l{t1IJbc1· 1·1·ee i11 S(>tttl1e,1st ,--\si;1 ]>l,111t,1ti<i11s 101· ]J1·ocl11ci11g !1igl1 
1·t1IJIJe1· clo11es ;111cl f<)t· ,t1ccee<li11g· stocks. 

I 111ig·l1t s;1y tl1e ttse cil fJl,1stic w1·:111 ,vl1icl1 ,ve !1,1ve 11secl c;1s11,1lly 
i11 this co1111ecti<>11, is CJ11e <>l tl1e 111<>st 1·ccent clevelt>JJ111ents 101· :1sst1recl 
,11cces, in 1·;1 tl1c1· cli 11 ic11! t IJ11clcli11,g <>JJc1·;1tio11s. 

\•Vl1at ,vot1lcl y<>tt s,1y, i\•11·. l),1vis, t<J !Jc tl1c cliffc1·encc i11 st,1ncl 
ccJ1111J,11·-iso11 IJet,1•ee11 ,,,r,tJJJJi11g ,1•itl1 11l;1stic ;111cl ,,,1·,11Jping ,11itl1 tl1e 
,t;1ncl;1rcl eight-i11ch 1·11bl>er .,t1·11J? 

i\•fl{. I)A \!JS: 11 }''111 11sc tl1c r11l>l>e1· st1·iJJ yot1 ,vot1lcl l1ave t<1 
11se ;1 ,vaxccl 111t1sli11 (J,1tcl1 t<1 ,e:11 <111t tl1e ;1i1·. We ]e;11·netl tl1is fro111 
i\•11·. Cock1·ell of Ri1•e1·sicle N111·,e1·,, at C,olcltl1,1•,1ite, Tex,1s. He 11•:ts 

; 

11,ing tl1e w,1x ]J,ttcl1 ,,,itl1 1·11IJl>c1·, :111cl since tl1en l1e ]1,1s g<>11e t<> poly-
t;11Je. vVe ]1;1,•e nt>,,c,· ti,ecl ;1111•tl1i11g· li11t fJOl)•t;1JJe, so l cot1lcl11't s:t)' 
11-()Jll 111y (lWll ])Cl"S()ll;tl CXf)eric11ct'. 

l)ll. i\•lcD;\NIEL: I tl1i11k it is ,,,ci1·tl1 :, t1·i;1l [01· ,111 ,,,]10 :11·e 11<it 
,,1tisificcl with tlie IJt1cltli11g ,,,e get t111t!e1· 1>1·ese11t 111ctl1citls. I 11,,vc 
11secl tl1e J>1·i11ciJ>le ,,,itl1 cl1i]J l>11clcli11g i11 ,11111111e1·, sl1,1llo,v cliitJ, ,111cl 
l>tt<lclecl st1cces,ft1lly ,,1,,;1(1·;1,, sc,•e1·;1J 111,1g·11<)li,1s, ;incl Jle1·si1r1111ons. 

The seconcl 111,111 l ,,,ci11lcl like tr> <·;111 cJ11 is 1)1·. Ric]1;11·cl _J,1y11es of 
1!1e Nc,v H,1ve11 Ex1Jc1·i111c11t St,1tici11 i11 C<>n11ectic:11t. He will clescril1c 
l1is ,tflJJ!ic;1titJ11 cif tl1e l~t11·iccl-ln,11·cJ1 (;1·;1ft <)11 the [)1·01);1g,1tion ol 
(:l1est11ut, 011 tl1ci1· <J\1'n 1·<)0ts. Tl1i.,, i11cicle11t,1ll)', is :1l)out ,,,I1,1t G,11·-
11c1· c:,lls tl1e st1cc11lc11t 111etl1ocl ,,,J1e1·elJ)' tl1e t<>JJ of ,1 ,cio11 c>1· c11tti11g 
is gr;1l'tecl ci11 tl1e est;1IJ!isl1ecl 11·ec :111cl tl1e Io,,,e1· JJ,11·t of the c.11tti11g 
li111·iecl i11 tl1e g1·ot1n<l. 

I)R. llICH;\Rl) ;\. _J;\ YNES: I 111ight 111e11tion l1efore I s,1y a11y-
1!1i11g ,1lJot1t tl1c tecl111ic111c tl1,1t I !1,1,·e t1secl tl1,1t I clci11't 1·eally kno,,, 
tl1;1t tl1is "'<)ttlcl l1ave ;111y co111111e1·ci,1I ,l]J])lic,1tio11 ;1s st1c]1, I ,1<:t11,1lly 
11,c<I it th1·ee 01· ft)111· ,,e,11·~ ,1go \\·]1e11 it ,,,,1s 11ecess;11·)' 101· 111e tc> IJe ,tl)le 
I<> olJt:1i11 1·oots <>11 citl1e1· )'C>1111g ,eeclli11g· cl1est11t1ts <>1· ,0111e ste1·ile 
<>lclc1· t1·ecs ,,,c 11,1<1, IJec:111se I ,1•,111te(l t<1 111;1ke s0111c <:l11·0111<>;0111c 
c.01111ts. I fo1111cl tl1c 011ly ,,·,1y I c,)ttlcl 111;1ke ,1 s,1tisl,1cto1·y J)1·ep,11·;1ti<>11 
l<> COll 11 t ell 1·0111<),0lllCS \1',lS to get 1·oots, 

Tl1e tecl111ic111e i., !):1sic,1lly ve1·)' si1111>le. 1\s ,1 stock J)l,111t ,,,c ttsecl 
,1 111'0 ,11· tl11·ee )'e,11· <)l<I ,ecclli11g. 1\ct11:1ll)', D1·. l)a,•is 11se<I the olclc1· 



t1·ees tlj) to 10 01· 15 )'e,11·s olcl, bttt 1 tl1ink it ,vo1·ks e,1sie1· ,11 ith tl1e 
young· sceclli11g tl1,1t ,11·e one 11,tlf ,111 i11cl1 i11 dia111ete1·. 

\,Ve cl11g· ,t s111,1ll l1olc i11 tl1e s<>il 11cxt to tl1e seeclli11g. vVe ttsed ,t 
scion ,tJ)J)t·oxi111,1tcly six 01· eig·l1t i11ches lo11g·, 111,1ki11g· a ,1•eclge-sl1a1)ed 
ct1t 011 the te1·111in,1l encl of tl1e ,cio11. t1st1,1lly 011e ct1t a little long·e1· 
tl1a11 tl1e <)t!1e1· .. I\ sl,111ti11g· c11t is 111,1c!e ttJ) i11to tl1e stock, ,111cl tl1e sci<)11, 
,11 itl1 ,tt le,tst 011c !)11cl al)ove tl1e g·1·<)1111cl is i11serted. If tl1e sci<)n w,1, 
cigl1t i11cl1es, ,,,e ,1•011ld l)111·y ,tl)o11t five i11cl1es i11 tl1e g1·ot111(! ;111d have 
<>ne l)ttcl ,tlJove tl1e g1·c>t111cl le,•el, JJttt tl1c scic>r1 i11to tl1e c11t in tl1e stock, 
1·c1)l;1ce tl1c soil i11 tl1e l1ole ,,,e l1,1cl 111;icle, ,,,,·,11) tl1c i11sertio11 ,vith 
IJ11clcling· t,tJ)e <11· ,ttl)' <>tl1e1· ,11 r,tJ), ,111cl ,,,;1x it. If yo11 get ,1 11nion 
ro1·111ccl, tl1e ttJJJ)et· l>ttcl ,,,ill l)1·e,1k ,111cl c,1ll11s tisst1e fo1·111s ,it tl1e !);1se 
<if the sci 011, 1·c>llo,1•ccl IJy rocit i11g. 

\•Ve l1,1ve l1,1cl ;1JljJ1·oxi111,1tel)' !10 J)c1· cc11t tc1 1·oot. l sl1011lcl 11,1,•e 
s,1icl tl1e g·1·,1f·ti11g· is clo11e ;1IJ<>11t tl1c fi1·st of i\•f,1y i11 Co1111ectic11t ,111d 
1l1e f<>llo,1•ing f,111 01· tl1e 11ext ,JJt·i11g tl1c scio11 c,111 \)e se,•e1·ecl £1·0111 the 
stock, ,incl it· 1•c>11 ;11·c l11ckv vot1 l1;111e ,t scio11 on its ow11 1·oots. · ' ; ; 

;\s I s,1y, I ,,,;1s JJ1·i111;11·il)' inte1·cstecl in getting· the 1·0<1ts fo1· cytolo-
gic,11 st11clics, !)tit it is ,t way )'Ot1 c<>11lcl J)rOJ),1g·,1te certai11 h,11·cl to 1·001 
SJ)ecies a11d get the111 011 thei1· 0,1•11 1·oot,. T}1ank yo11. 

I 1nig·l1t s,t)· fo1· a11y<>11e ,,,ho is intere,tecl f111·the1·, l l1,1ve ;1 p11l)
l ic,1 tion i 11 the 5211( I .1\111111,11 lle1)c>1·t ( 19(1 I) (>f the N 01·the1·11 N 11 t Gro,1•
c1·s f\ss11., l11c. i11 ,1·!1icl1 tl1e tccl111ic111e is clesc1·il1ecl in clet,til. 

i\•f0I)ER;\T01l Ll~;\CH: TI1,111k ,•011, D1·. \•\'ic\111oyc1· ;ind l)i·. 
i\•fcl);1niel, i\•fi·. D,tvi, a11cl 1)1· .. J,t)'t1es. 

\•Ve ,,,ill l1;1ve ,t IJt·icf c111e~tic>11 ;111cl ;111,,,,er J)e1·iod. lt ,viii h,tve 
tc> l)c l)1·ier l)ec:,111se \\'e ,11·e a little l)ehi11cl scl1e(l11le. vVe w,111t to le,1,'c 
~0111e ti111e 1<)1· c.1t1c~t.io11i11g- tl1e next t,v(i s1)cake1·s. ,,ve ,11·e 1·e,1clv fo1· 
tl1c fi1·st c111e5tic>11. 

I)R. I~OOKE1l T. \,VH;\ TLEY: I l1,1ve ,t 911e~ti(>11 fc>1· j\,f,. I),t-
i\,fy c111e,tion is, \•Vl1y clicl y<111 1·e111ove tl1e fl,tJ)?, • 

VIS. 

i\•fR. Df\ VIS: I ,1111 11ot 11111cl1 rir ,1 scie11tist. I 1·e,1!!,, cc)11lc\n'i , 

s,t)' ,,,t1y it ,v,ts 1·e111<)\'ecl. (1nl)' th,1t flaj) is no longe1· 11eeclecl. 

I)R. \,\IH;\TLI~'\1
: No,,, in l)t1clcling 1·11l)l)c1·, tl1c fl,tjJ is 1·etai11ed 

;incl it i, tl1e <>J)i11io11 tl1at ~·<>11 get ,1 !Jetter seal if you 11se the flap. 
[ n othe1· ,,,01·cls, inse1·t tl1e scion :incl tl1en keep 1•0111· flap on ,111rl ,,,1·,11) 
• 
I t ll p. 

j\,fR. DAVIS: One p1·c>IJle111 ,,,c l1ave, )'Ot1 ,,,c>11lcl l)e likelv to 
l11·e,1k ol'f tl1e eves if yo11 pressecl tl1e fl;tJ) ;1g·:1inst tl1e sl1ielcl. 

DR. 1\,fcDANIEI": l tl1i11k tl1,1t ,1•011lc\ be the principal 1·eason 
101· 1·e111oving· tl1e fl,tJ) ,,•ith J)eca11, b11t ,vitl1 apple or pe1·si111111on it i, 
l)ettc1· ,vi tl1 tl1e fl,t J) o,•e1· tl1c l)ttcl. 

i\•fR. llICH;\lll) FII~Ll\•IORE: 
,1lsc>. I ,,,011lcl like 
!Oj) fit·st. 

I l1,1ve a c111estion for i\•f1·. D,tvis 
J)ositi,•e tl1:1t l)11cl l1e,1ls on tl1e 

i\•IR. I);\ VIS: 'J'l1;1t is ,,,J1,1t I ,,,,1s tole!. In 111v obse1·vation, tl1c 
' call 11s tiss11e 1·01·111s 011 bc1th sicles c)f tl1e ~l1ield 011 tl1e top fi,·st. 

I)R. lvfcD;\NIEL: Docs tl1e c.alltts co111e !1·0111 tl1e bt1d p:1tch 01· 
the stock? 
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j\,f R. DJ\ V1S: It cti111cs f1-()111 the stock. 

j\,JR. CASE HOOGENDOOllN: I woulcl like to ;1sk ;1 question. 
vVl1y clo we l1,1ve <lifl'ic11lty ,vith IJ11dwoocl 011 cert,1i11 ite1ns, cl1errie, 
;111cl I notice. -

j\,fll. VAN HOI;: l)o11't lo<>k at 111e. I c;111't reacl your 111i11d. 

j\,fR. HOOGENI)OOllN: . 1 will st;1y ,vitl1 tl1e che1·1·ies. 1\t 

le.1st I clicln't fo1·gct. vVe l1;1ve clilt'ic11lty so1ncti1nes wl1en b11clcli11g 
cl1er1·ies. Yo11 ,viii t,,kc tl1e l>tt<I ancl y<Jtt will 1·c111<>VC tl1e ,vood ,incl 
,vh,1t ,ve c,111 tl1e l1e,11·t ,incl eye also. Yo11 1·e111ove ,11l1,1t you ,,,ant to 
keeJ) i11 there. \,Vl1y? I k110,v it ,viii haJ)pen ,vl1e11 yo11 11se tl1e b11d
'''o<Jcl too hare!. ])r> )'<>It tl1i11k if the l)ttcl is C<)1·1·ect tl1;1t it ,viii still 
J1;1ppen? . 

i\'IODER1\TOR LE1\CH: Your question is directed to who1n? 
i\'IR. HOOGENl)OOllN: Anyone wh<> w;1nts ,1nswer. 
DR. WJDl\1lOYEll: I ,11n not absolutely certain, C,1se, if I have 

tl1e j)ictu1·e <>n tl1,1t, 1Jttt wl1,it I envision is th,1t yo11 are 11sing· lJ11cl
\Voocl ;1 little to<) J1;11·cl ,111cl yo11 t;1ke some of tl1e xyle111 01· ,vood 11·0111 
tl1e i11te1-ior pci1·ti<>n of tl1e stick. ls th,1t 1·igl1t, Case? ' 

j\,JJl. HOOGENl)OOllN: Yes. 
l)R. vVIDi\,fOYl·'.ll: ,L\11cl vo11 ,,,a11t to kno,v if' this is ,1s s,1tis-, 

I ;1ctorv ;1s if vo11 ,ve1·e tr> t;1 kc 011 t tl1e woo cl. 
I I 

j\,fR. HOOGtNl)OOllN: No, l)y t;1ki11g tl1e ,vo<>cl <)ttt yo11 ;11·c 
:1l,<J 1·e111oving tl1c hc,11·t cif· tl1e eye. 

DR. WIDJ\,fOYF'.ll: \Veil, part of this re;1sc>n is tl1,1t you l1avc 
L<> 1·e111e111be1· tl1c li11cls l1,1,,e ,t conti1111iiy <)f v,1sc11l,1r syste111 witl1 tl1c 
,voocl. Conseg 11en ti y, tl1ey te;1r 011 t. 

j\,f ll. HOO GEN l)OOllN: Y 011 can overco111e th,tt by c11 tti11g 
yri111· lJ11cl ligl1te1· ,1n<I le;1vi11g the woocl in, ,incl 110,v by tl1at ti111e yo11 
!1,1ve ,1 co,trse stick. Y 011 co111e clo,vn to ,1 ve1·y 11;11·1·0,v shielcl. Lc)ts 

• 

<>f ti1nes it isn't clet1·i111e11t,1I ,tt ,111 beca11se yo11 l1,1ve11't enough S,IJ) i11 
tl1,1t to get the bud to take in the first place. 

DR. j\,fcD1\NIEL: I ,viii vcJlunteer. I tl1ink in that case it 
,vo11lcl be better to ~,vitcl1 t<> p,1tcl1 bucl ci1· so-c,1lled _Jones ivlethocl of 
l{11clcling· ratl1er tha11 cloing it by the Tee i\'Ietl1ocl. 

J\,IR. HOOGENDOOllN: _Jones l\·Iethocl? 
l)R. J\,fcDANIEl,: Describecl in F,1r1ner's Bulletin 1567. 
j\,fODERATOR LEACH: One 1no1·e q11estion. 
j\,fR. j\,JARTIN VAN HOF: I ,voulcl like to ,1sk Ricl1ard _J,1ynes 

;1lJ011t the i11sertio11 i11 )'Ot11· stock. Ho,v long is that 111cJ11nd ancl 110,1· 
clee1) clo yo11 g·<) i11to it? Als<J, is yo111· stock cst,1blisl1ecl i11 tl1e g1·ot1ncl? 

DR. JAYNES: Yes, tl1ey ,,,ere clo11e i11 tl1e field. The stocks 
\11e1·e est,tblishecl, tl1e c11t w,1s ,1ctt1,1lly n1,1cle in tl1e ,,,ood and ,v,1s p1·ob
;1IJly i11 tl1e 11eigl1IJorl1oocl of ,1n inch ancl ,1 half long. 

j\,f Ol)ER1\ TOR I~EACH: Gentle111en, th,1nk yo11 very 111uch for 
,tnswering the qt1estic>ns. We \vill go n<;w to the next speaker. 

j\,fay l introcl11c·e 110w Mr. Ian lvfack,1y, Con,1rtl - Pyle Con1pany, 
vVest Grove, Pen11sylv,111i,1, who will t,1lk on Collection, Storage, and 
Use of l)or1nant B11cl,vood. 

• 
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THE COLLECTION, STORAGE AND USE OF BUDWOOD 
l,\N J\'f.-\CKAY 

C:1J11r11·rl - Pyle CrJ. 

1,111:.1/ G1·111Je, Pe11n.,)'lvr1n111 

In tl1e propag,tti<>tl ol lieltl g1·0,v11 1·cJses, i)t1tlcling c,tn 1Je,,_pe1·
l<>t·111etl ove1· ,1l111ost tl1e e11ti1·e g1·0,vi11g· se,1so11 or the tinderstocks, 
,11l1icl1 i11 so1.1tl1easte1·11 Pe1111sylv,111i,1 extends 11·0111 111id-l'l,f,1y ttntil l,tte 
OctolJe1·. !11 f,tct ,,,e c,111 ,L,11·t se,1e1·al ,,,eeks e,1rlie1· tl1,1n tl1e ct11·1·enL 
se,1so11', IJtttf,1,<)0<I i, :1,':1il:1IJle, :1 poi11t ,,,l1icl1 c,111 !Je ill11st1·,1tecl IJy 
11citi11g tl1,1t ,,,l1ile it is !J<>ssilJle to st,11·t on lvl,ty 15 11si11g· sto1·ell bt1cl
'''<>ocl, ,ve ,11ot1lcl l1,1,1e to ,,,:1it 1111til J11ne 15 fo1· ,voocl f1·0111 the stock 
IJlock 01· _Jt1ly 15 IJel<,1·e it is ;1,1:1il:1IJ!e f1·0111 the 111;1i11 c1·01J. 

It is <Jnly by the 11se <>I IJ11tl111oocl sto1·ecl f1·<,111 the JJ1·evit>t1:, ye,11· 
tl1:1t ,,•e c,111 gain ,1 111<>11tl1 <>vc1· 11,1Lt11·e ;111cl sl,11·t in J\'f;1y, ,tn 01Jeration 
111,1cle JJ<>ssi!Jle lJy tl1e 11,e <>f 1·er1·igc1·;1tetl st<>1·;1gc ;111d tl1e co111p,11·ati,,e
ly 1·ecent kno'A1leclg·e ol l1c>,1· t<> 11,e it ,11ccessr11lly. The acloption <>f 
tl1i, 111ethotl h,1s IJ1·011gl1i. ,1·itl1 it seve1·,1I 111<>11e)' ,,1ving i1lljJ1·oven1ents 
,,,J1icl1 ,11·e, first_. tl1,1L IJy IJeii1g ,tlJle to st;11·t f<>t11· ,,•eeks e,11·lie1·_, tl1e 
s,1111'c 11t1111ber of b11clcle1·s ;11·e :1IJle to JJ1·otlt1ce :25<70 111<J1·e JJl,111ts clt11·ing 
tl1e se,1so11, seco11clly, tl1c lJt1cl11'<>ocl c,111 !Je c11t late i11 tl1e se,1s011 ,,,hen 
it i, i11 1J1·i111e co11cliti<>n ;111cl ,vl1e11 it JJl,tces tl1e le:1st bt11·cle11 011 ot11· 
,,,01·k scheclt1le, ,111cl l,1stl)', it 1·e111oves the 11eecl lci1· 111,1int,1ining that 
ex1Je11sive 11t1is,1nce i11 tl1e 1·ose ,vc>1·lcl, ,1 stock !Jlock. In sho1·t, over-
111inter st<>1·ag·e of IJ11cl11'<>C><l ;1Jlo11·s tis inc1·e;1secl <>JJe1·;1ti11g· flexibility IJ)' 
le11g·tl1ening ot1r lJt1clcli11g ,e:1,on lJy one 1no11tl1. 

As ,1 1·es11lt, ,,,e :11·e 11<>,1' c11tting· IJt1cl,voocl r<i1· 1,1'<> J)t1rpc),es clt11·
i11g tl1e ye,1r, s0111e fo1· lc>11g te1·111 ,vinte1· sto1·;1gc, ,111cl so,ne fo1· sho1·t 
te1·111 sto1·ag·e ,111cl 11se i11 tl1e c111·1·e11t se;1so11. l~<>tl1 collections sh,11·e 
tl1e t,110 1110,t esse11ti,1l 1·ec111i1·e111e11ts i11 tl1;1t tile)' 11111st IJe c;11·eft1li)' 
.sclcctecl f1·0111 /Jl;111t.'; 111l1icl1 :11·e t)1pic;1l o[ tl1e ,,,,,·iet)', ;111cl ;1!,o that 
tile)' co111e t·1·c>111 JJl,111ts f,·ee <>f ,,11111Jto111s ol ,,i,·11s <>1· otl1e1· dise,tses. 
J<';1il111·e to JJ,t)' ,1tte11tio11 t<> tl1ese JJoi11ts co11lcl 1·es11lt i11 the clegracl,1-
t ion of tl1e v;11·iet)' eitl1e1· !))' tl1e ,,,oocl bei11g· c<>ilectetl !1·0111 a JJlant 
111!1i<:l1 l1,1s 111t1t,1tecl i11 ,c,111e r,1sl1i<>11 01· [1·0111 JJl,1111s infectecl ,vitl1 ce1·
L:1 in i)t1cl tr,1ns111 i ttecl vi 1·11s clise;1~es. ,-\ !so in botl1 col lectic)ns it i, i111-
JJ01·t,1n t tl1at as little ti111e ;is JJO,:si!)le el,tJJSe!, lJet,vee11 tl1e ti111e of c11t
t ing ,incl tl1e JJl,1ci11g c,r tl1c ,11<><Jrl i11 1·etrig·c1·:1tio11, ,incl th,1t the,·e be 
110 111111ecess,11·)' ex1Jc>s111·e L<> tl1e cl,·)·ing· effect of tl1e ,1i1·. 

Tl1e collection i11 tl1e J"ielcl is 111,tcle b)' ;1 co,npetent SJJecially t1·ain
ccl ,,,01·ke1·, ,,,ho selects ,111cl c11ts tl1e ,,,oocl, ,tssistecl by a helper ,,,}10 
c;11·1·ies it to a co,1e1·ecl JJick-111> t1·11ck. It is tl1e11 ,,,ate1·ecl do,11n a11d 
<:<>,•e1·ed ,,1 itl1 ,,,et !)111·]:11) to JJ1·e,1e11t cl1·vi11g. 1\t tl1is stag·e it is i111po1·t
:111t tl1,1t it 11e,1e1· !Jc ,1li<>,1·ecl tr> ,,,ilt 01· st,t)' i11 l1ig·l1 te1111Je1·,1t111·es fc,1 
:trl)' le11g·tl1 of ti111e. To· JJ1·e,1e11t tl1is, tl1e l1el1Je1· 1·ett11·11s ,tt f1·eq11ent 
inte1·v,tls to tl1e h,111clli11g sl1ecl ,vl1e1·e the ,voocl is t1·i111111ecl of cleat! 
flowc1·s a11cl !)lacecl i11 1·cf1·iger,1tecl stci1·age fci1· [1·0111 two to th1·ee ,veeks. 
Tl1c cleg1·ee of 1nat111·ity 01· tl1e 'A'Oocl c11t is clete1·111i11ecl by tl1e JJeriotl 
<>f stor,ig·e to whicl1 it is to l1e exposecl ,incl by tl1e lJ11cltli11g tecl1niq11e 
i11,1t1lvecl. ,,vJ1ere it is to be b11clclecl cl111·ing· tl1e c111·1·e11t season, it c,1n 
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IJc s<>ltc1· :111<1 less 111,1t111·c tl1,111 ,1·<1<J<I 1·01· Io11g tc1·111 st<i1·;1g·c, ,1n<I, wl1e1·e 
tl1c '',1-<)<><l <>11t'' tech11ic111c <>f IJ11clcli11g is 11secl, sl1011lcl prcfe1·ably be' 
t:1ken j11,t ;1s tl1c llo,ve1· <>11 tl1e c,111e p,1,scs 1n,1tt1riL)' ;111cl tl1c JJetals 
\Jcgin L<> fall. Howeve1· wl1e1·e tl1e ''woocl in'' 1netl1o<l i~ tl1e 1·11le, bttcl
'VO<)Cl c:111 !Jc <>I ,111)' st,1ge of 111;1t111·ity l1·on1 pet,11 fall to W<JO<l tl1at is 
C<>lllJJletel)' clo1·111;111t ;incl t,1ke11 i11 111icl-,vi11te1·. Jcle;1lly, ,,,e JJ1·ele1· to 
<"<> 11 ect <>111· ,1·<)<><1 I <>1· ovc1·,v i 11 te1· s t<)1·;1 ge i11 l ;1 tc SeJJLe111 be1· ;111<1 e;11·] y 
Oct<>IJc1· 11si11g c,111cs r,i gocicl 111;1t111·ity ;111cl 111ccli11111 c:1liJJe1·. 

In 111;111y 1·es1Jects ,1•o<>cl fr>1· ,l1<>1·t ,111cl l<>11g te1·111 st<>1·;1ge is 11,111-
<lle<I tl1c s;1111e. Tl1c llr>,vc1· l1c:1cl is 1·c111<>vecl togethc1· ,vitl1 the top of 
tl1e c;111c clc>,1•11 t<> tl1e t:i,·,t g<><><l ti,1e le:1l!et le,1f, ;incl tl1e 1·e111,1ining 
le,1,1cs ,11·e JJ11llecl <>Ir, IJ11t tl1e 11ext <)JJc1·;1tir>n clc1,encls 011 tl1e clesti11a-
1 ic>11 ol tl1c ,,.<><)<!. 1·11,1L 1<)1· tl1e c111·1·e11t se,1,on's 11sc l1,1s tl1e 1)1·icklcs 
1·e111ri,•ecl \iel<)1·c \Jei11g· 111:1cle LIJJ i11 IJt111clles of ;1\Jo11t 5(1 c,111es (()1· 2()() 

e)'Cs) ;111cl -"C,1le<l i11 ;1 /J<>l)1etl1)'le11f' !);1g· fo1 6to1·;1ge ;1t ;1!Jo11L 36°. 
H(J,ve,1c1· !Jtt<l,v<>oc! f<>1· (l\1e1·,1•i11te1· sto1·;1gc 11;1s the JJrickles left <>n a11<l. 
:1ltc1· IJ1111<llc<l a, \Jel<11·e, is ,v1·,11JJ)ecl i11 \J<>l)1etl1ylene li11ecl IJ11tcl1c1··s 
JJ,IJJC1·. It is tl1e11 c11c!ose<I i11 t,1•0 tl1ick11es,es <>f ,,,ct 11e,1•s1J,1JJe1· IJel(>l·e 
IJei11g· JJl,1cecl i11 ,1 1Jo!yetl1yle11e \J:1g ;incl \e,1lecl. l1n1)01·t,111t JJoints to 
f(Jlio,1• ,ire tl1at :is 11111<.!1 ;1i1· ;1, JJossilJle IJc exclt1(lecl f1·0111 ll1e JJ,1ck,1g·cs, 
tl1;1 L the lJttc!sLicks \Je <11 )' ,,,J1e11 1);1ck,1g·e<l, ;111<1 th,1 L 110 JJieces of le,1f, 
JJCt,tl 01· otl1c1· 111;1tc1·i;1] ,tlll1c1·e to tl1c sticks. 11· tl1ese /JOi11ts ;11·c f<il
lo,1'ecl, /3rJ/1·)1li.1 111oltl ll<>cs 11ot IJeco111e ;1 tJ1·<)IJle111 ;111c! tl1e 11sc ()f f1111gi
cicles <loes 11<)l afJJJC,11· L<> IJe 11cces,;1r)', IJt1t ,,,J1cre strict ,a11it;1tic>11 is 
11ot fJ1·;1cticecl, e,,e11 tl1e 11,c <>I l1111gicic!es sce111 Lo \Jc or little ,1v;1il in 
1)1·eve11ti11g· 1·,Jt. Fi11;1ll)', tl1c IJ;1gs ;11·e pl,1cccl i11 s111;1ll V1•oocle11 c.r,ttes 
:111(1 sL,1ckccl in ret1·ige1·;1tecl ,t<>1·:1gc ,1,i1!1 e;1cl1 laye1· being· sep,11·;1tccl IJy 
,1•<>t)cle11 IJ;11te11s :111cl ,1•itl1 ;1 '1'' :1i1· SJJ,1cc ;1c!j,1cenL to Ll1e w,1lls t(> :1!!0,1• 
l1·ce ;1i1· ci1·c11];1ti<>n. S11cres.5111l 5101·:1ge 11·0111 this JJOi11t 011 i., cleJJe11d
t:11t ()11 tl1c keCJJi11g ()! ;1 c:011st;111t lClllJ)Cl',lllll"C in the 28° to 3 \ 0 r,111gc. 
l;l11ct11,1ti(111s 11111cl1 IJei()\I' 1l1i, 1·;111gc <J1· a!Jcive 32° :1JJpe;11· Lo res11lt i11 
loss cl11c to 111olll. F1-<>111 cx1)e1·ie11ce ;1 ve1·y ,vo1·tl1wl1ilc i11vest111ent is 
1l1c i11cl11sio11 <>I 1,1•<> tl1e1·111ost:1ts, (>11e !1ci11g ,et to (JJJe1·,1te ;1 clcg1·ee 
IJelo,1• ;111cl ;1 c!cg1·ee ;1IJ0,•e tl1e otl1e1·, ;111cl also ;111 :1!,11·111 syste111 to op
e1·;1te ii' tl1e te1111Je1·;1t111·e 1·i,es a!Jo,1e 32°. 

111 tl1e ,JJ1·ing tl1e fJ,1ckages ,11·e 1·e1110,1etl 11·0111 st<)1·;1g·e ;1 fe,v cl,t)'., 
tJ1·io1· t(J 11sc ;111cl JJ!acecl in ;1 te1111Jc1·;1t111·e of ,t!Jout 36°. 1\fte1·,1•a1·cls 
tl1ey :11·e 1111JJ,1ckccl, J)t·icklell, ,incl tl1e11 t1·e;1tecl i11 tl1c s;1111e 111,1n11e1· :1s 
11e,1•I)' collectecl lJLtll,1•t1(Jll, e11e11t11;1ll)' IJei11g 1·eplacecl i11 fJolyetl1)'le11e . 
l);1gs ;111cl keJJL 1111cle1· 1(1° 1·ef1·ige1·;1ti,111 11ntil neeclecl b)' tl1e IJt1clclc1· in 
tl1e fielll. · 

111 \J11clcli11°,., ,vc 11se tl1e <i1·cli11;1rv "J' 111etl1oc! ,vitl1 tl1e '',1•oocl i11'' ' ; 

\J111 i11ste;1<I <>l 11si11g 1·11IJ\Je1· IJ,111cls, f<>r s<>111e )'ea1·s ,1•e l1;1vc bee11 11sing· 
1!1c SJJCetl-E,ts)' \J11d JJ;1tcl1. Tl1i, JJ;1tcl1 IJcsitles being faste1· to 11se tl1,1n 
1·11l.>lJc1· lJ,111cls, l1,1s 1·c,11ltecl i11 ,111 i1111Jrove111e11t in tl1e take wl1icl1 t(Jd,,,, 
,1,•e1·,1ges <J\'et· \)(lo/

0 
i11 ,1 1101·111;1! )'C,11·, ,1•!1icl1 i11 0111· cli111;1tic conclitioi1 

1·;1tes ,ts excelle11t. 
111 concl11sio11 let 111e s;1y tl1,1L <Jcc,1,icin;1J u11explic,1ble f;1ilt11·es 

,,,ill still <>cc111· in l)11d,1•0(>CI 5tor;1g·e, fo1· it l1,1s still not been pin1Joi11tccl 
to ;111 cx,1ct scic11ce. Ho,,,c,•e1·, 1·easc>11;1IJ!y cc>11siste11t 1·es11lts ,viii be 
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ol)tai11ed J)I-t)vided st1·ict ,1tte11tion is paid to the details of the oper,t
tion, esJ)eci,tlly tl1at the ,voocl l)e !1e;1lthy, 1n,1tt11·e, p1·otecte<;I fron1 dry
ing ;incl storecl at ,1 const,111t te1111)e1·,1t11·e. 

j\,JODER1\TOll LEACH: ~rh,1nk yot1, ivlr. ivlackay. 

Tl1e 11ext SJ)e,1ke1· is ll,1y H:1l,varcl ol tl1e Royal Bot,1nic Ga1·de11s, 
H,11nilton, Ont,11·io, ,incl he ,viii 5JJe,1k on Collection, Storage ,tncl Use 
c>t· Do1·n1ant Scion,,•o<Jcl. 

• 

COLLECTION, STORAGE AND USE OF DORMANT SCIONWOOD 
llA \' HAL \V 1\IlD 

• 

J{o),rll Br1tr1n1cr1l Gct1·d1:11s 
Hrtrniltr1n., 011tct1·io, Crtnr1dr1 

SelectirJ1i of Sc1rJn,vr1rJd 
I l1a1·dly tl1i11k it nece,s,11·)' to clelve ,it ,tny lengtl1 intc> the i1nport

;1nce <>l tl1e selection of st1it,1ble sc.io11,,1ciocl ;incl to ,vl1,1t extent it al
fects tl1e Prop,1g,1t1>r's s11ccess i11 g·r,1fting. Tl1is !1as bee11 e1n1)l1,1sizecl 
in 111any 1)re,•iot1s JJ,tJ)e1·s J)1·ese11tecl tc> tl1is society. 

Selection of Scionwo1icl sl1011Icl be fro111 known pl,111ts whose per
for111a11ce in tl1e p;1st h,1s lJeen observecl ,111cl fot111cl to l1;1ve the 111ost 
clesiral>le cl1a1·,1cteristics ol tl1e SJ)ecies an,cl varieties involvecl, ;ind J)e1·-
111,1ne11tly l,1.bellecl 01· cl1a1·tecl to J)1·eve11t e1·ro1·s. It is equ,1Ily i111po1·t
,1nt to lJe s11re t h,1 t tl1e wood to lJe 11sed for g1·;1fting is kept 1·ree of 
insects ancl clise,1ses. vVe;1kenetl Scio11,,0oocl is a poo1· 1·isk. 

j\,f,1t11rity 01· Scioll\\'OOC! i11 1·es1Ject to g1·;1fting·, i11 IIIOSt c,1ses, 11,1s 
not l)een 1·e;1cl1ecl 1111til it l1,ts IJee11 exposecl to a J)e1·iocl of near freez
ing· te1111)e1·;1t111·es. 1-11is JJ1·oces5 i11 11atu1·e ca11 be cl111Jlicatecl IJy tl1e 
11se of rel1·ige1·;1ti1"J11. 'T'l1is ,tllo,vs e,1rly collccti<>11 ,,,here 11ecessa1·y. 
JJ,11·tict1l,11·ly ,vhere i1111><>1·t;1tio11 is clesir,tlJ!c 01· extre111e ,ve;1ther concli
ti<>ns JJ1·ev,1il 01· ,,,I1e1·e scio11s ;11·e 11eeclecl 1'1·0111 plants ,vl1ich 1night 
s11ffe1· 1·1·0111 winte1· i11j111·y. 

Sto1·age <Jf Sci(Jn.1vc1oc/ 
i\·fost 01· tl1e g·1·0,~·e1·s we,·e of tl1e <>[Ji11io11 th,1t stc11·,1g·e ,vas t1n11eces

s,1ry exce1Jt for ,1 clay 01· t,1°0 i11 ;1clva11ce of ,1ctt1al 11se. vVhen storage 
fo1· ;1ny Ie11g·th of ti111e is 11ecess;11·)' 111ost so11rces ,,,e,·e ,1gree,1ble th,tt 
JJlastic b,1gs or w1·,11J, ;incl rel1·ige1·,1tio11 ,vitl1 ,1 co11st,1nt ten1perature 
bet,vee11 35 ,111cl ,f() cleg1·ees is best. I 11 s0111e c,1ses sl igh ti y 1110 is t 
SJ>hagnt1111 1110s~ 01· s;1\\'Clt1st is 11secl in conjt1nction ,vitl1 pl,1stic. vVhen-
ever sto1·,1ge is 11ecessa1·y l1t1111iclity shoulcl be kept hig·h to J)revent an)' 
clehydration <>t scio11\\1oocl. J\,11·. I)eGroot 01· Sheridan Nt11·se1·ies sug
gestecl l,t)•e1·i11g· everg1·ee11 sci()11s in boxes, ,,•ith s110,1• bet,veen tl1e lay
e,·s, in sno,1•belt areas. He ;1cldccl ,t ,vorcl of c,1t1tio11, all frozen scions 
sl1oulcl be th,1,11ecl in colcl w,1te1· l)elore 11sing. A11 olcler 111ethod of 
storage is tl1e t1se <>I ;1 trencl1 co,•e1·ecl ,vitl1 i>o,11·cls in ;1 sl1acly l<1catio11, 
tising· sane! as 111ecli11111 lcir l1eeli11g in the Scit)nvvciocl. 

Use of Scionwood 
The selectio11 of the n1,1teri,1I to be t1secl ,ts uncle1·stock is eq11ally 

i111porta11t as tl1e selection of scion,,•c1ocl. Is tl1e 11nderstock co111pati-
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ol)tai11ed J)I-t)vided st1·ict ,1tte11tion is paid to the details of the oper,t
tion, esJ)eci,tlly tl1at the ,voocl l)e !1e;1lthy, 1n,1tt11·e, p1·otecte<;I fron1 dry
ing ;incl storecl at ,1 const,111t te1111)e1·,1t11·e. 

j\,JODER1\TOll LEACH: ~rh,1nk yot1, ivlr. ivlackay. 

Tl1e 11ext SJ)e,1ke1· is ll,1y H:1l,varcl ol tl1e Royal Bot,1nic Ga1·de11s, 
H,11nilton, Ont,11·io, ,incl he ,viii 5JJe,1k on Collection, Storage ,tncl Use 
c>t· Do1·n1ant Scion,,•o<Jcl. 

• 

COLLECTION, STORAGE AND USE OF DORMANT SCIONWOOD 
llA \' HAL \V 1\IlD 

• 

J{o),rll Br1tr1n1cr1l Gct1·d1:11s 
Hrtrniltr1n., 011tct1·io, Crtnr1dr1 

SelectirJ1i of Sc1rJn,vr1rJd 
I l1a1·dly tl1i11k it nece,s,11·)' to clelve ,it ,tny lengtl1 intc> the i1nport

;1nce <>l tl1e selection of st1it,1ble sc.io11,,1ciocl ;incl to ,vl1,1t extent it al
fects tl1e Prop,1g,1t1>r's s11ccess i11 g·r,1fting. Tl1is !1as bee11 e1n1)l1,1sizecl 
in 111any 1)re,•iot1s JJ,tJ)e1·s J)1·ese11tecl tc> tl1is society. 

Selection of Scionwo1icl sl1011Icl be fro111 known pl,111ts whose per
for111a11ce in tl1e p;1st h,1s lJeen observecl ,111cl fot111cl to l1;1ve the 111ost 
clesiral>le cl1a1·,1cteristics ol tl1e SJ)ecies an,cl varieties involvecl, ;ind J)e1·-
111,1ne11tly l,1.bellecl 01· cl1a1·tecl to J)1·eve11t e1·ro1·s. It is equ,1Ily i111po1·t
,1nt to lJe s11re t h,1 t tl1e wood to lJe 11sed for g1·;1fting is kept 1·ree of 
insects ancl clise,1ses. vVe;1kenetl Scio11,,0oocl is a poo1· 1·isk. 

j\,f,1t11rity 01· Scioll\\'OOC! i11 1·es1Ject to g1·;1fting·, i11 IIIOSt c,1ses, 11,1s 
not l)een 1·e;1cl1ecl 1111til it l1,ts IJee11 exposecl to a J)e1·iocl of near freez
ing· te1111)e1·;1t111·es. 1-11is JJ1·oces5 i11 11atu1·e ca11 be cl111Jlicatecl IJy tl1e 
11se of rel1·ige1·;1ti1"J11. 'T'l1is ,tllo,vs e,1rly collccti<>11 ,,,here 11ecessa1·y. 
JJ,11·tict1l,11·ly ,vhere i1111><>1·t;1tio11 is clesir,tlJ!c 01· extre111e ,ve;1ther concli
ti<>ns JJ1·ev,1il 01· ,,,I1e1·e scio11s ;11·e 11eeclecl 1'1·0111 plants ,vl1ich 1night 
s11ffe1· 1·1·0111 winte1· i11j111·y. 

Sto1·age <Jf Sci(Jn.1vc1oc/ 
i\·fost 01· tl1e g·1·0,~·e1·s we,·e of tl1e <>[Ji11io11 th,1t stc11·,1g·e ,vas t1n11eces

s,1ry exce1Jt for ,1 clay 01· t,1°0 i11 ;1clva11ce of ,1ctt1al 11se. vVhen storage 
fo1· ;1ny Ie11g·th of ti111e is 11ecess;11·)' 111ost so11rces ,,,e,·e ,1gree,1ble th,tt 
JJlastic b,1gs or w1·,11J, ;incl rel1·ige1·,1tio11 ,vitl1 ,1 co11st,1nt ten1perature 
bet,vee11 35 ,111cl ,f() cleg1·ees is best. I 11 s0111e c,1ses sl igh ti y 1110 is t 
SJ>hagnt1111 1110s~ 01· s;1\\'Clt1st is 11secl in conjt1nction ,vitl1 pl,1stic. vVhen-
ever sto1·,1ge is 11ecessa1·y l1t1111iclity shoulcl be kept hig·h to J)revent an)' 
clehydration <>t scio11\\1oocl. J\,11·. I)eGroot 01· Sheridan Nt11·se1·ies sug
gestecl l,t)•e1·i11g· everg1·ee11 sci()11s in boxes, ,,•ith s110,1• bet,veen tl1e lay
e,·s, in sno,1•belt areas. He ;1cldccl ,t ,vorcl of c,1t1tio11, all frozen scions 
sl1oulcl be th,1,11ecl in colcl w,1te1· l)elore 11sing. A11 olcler 111ethod of 
storage is tl1e t1se <>I ;1 trencl1 co,•e1·ecl ,vitl1 i>o,11·cls in ;1 sl1acly l<1catio11, 
tising· sane! as 111ecli11111 lcir l1eeli11g in the Scit)nvvciocl. 

Use of Scionwood 
The selectio11 of the n1,1teri,1I to be t1secl ,ts uncle1·stock is eq11ally 

i111porta11t as tl1e selection of scion,,•c1ocl. Is tl1e 11nderstock co111pati-
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ble? ,1/iJJ it /J1·otl11ce tl1e best j)l,111t 1111tle1· vari,1ble growing· condi
tions. Is it c,1sy to get, 01· will it J)rOJ)ag,tte reaclily? ls it ,tbnormal
Jy ,1ffectecl by insects or cliseases? These ,ire some o( tl1e questions a 
gro,ver 1n11st consicler. I believe tl1is is \)est illustr,1tecl by tl1e cl1ange 
lro111 _/1tnipr:1·1ts v11·gi11ir1nr1 to f11111pe1·uJ· c/11n.e11,5is glr11tcr1 Hetzi ;1s un
clei-stock 1·01· J1111iper gr,tfting. 

Two 111ethc>cl, <>I 11sing tlor111,111t Scir>11wood ,ire desc1·ibed below. 
One ,vith Eve1·greens, tl1e other Y17itl1 clecitl11011s pl,1nts. 1\1r. Jens Pe
tle1·;on, Ro;e ArlJrJJ' N11rserie~, 0,1kville, eXJ)iainecl his 111ethod of 
.Juni1)e1- gr,1lti11g 11si11g Hetl 11ncle1·,tock. ;\!)out tl1e e11tl of. Octobe1· 
two year rJlcl 1111clerstock JJl,tnts ,11·e cl11g a11cl graclecl tor size and. qu,1lity. 
'l'hcy ,ire g·1·;1cl11,1lly 11c1ttecl 111) ,incl IJencl1ecl in a colcl ho11se. On or 
;1IJ011t the 111icltlle of l)ece1nber tl1e heat i, t11rnecl 011. 1'he sicles of 
tl1e IJencl1es ;ire p,1rti,1lly closecl i11 to give ;1 higl1e1· te111JJe1·at11re £01· 
\Jott.0111 !1e,1t. Tl1e tl1er111ostats loc,1tetl 1111tler the IJe11cl1 are set at 80 
clegrees. 'l'l1is gives ;1l><)llt 65 tlegrees in tl1e bench. 

Grafting 11sing tl1e ve11ee1· <>1· ,icle g·ral L is st,trted ,t!Jt>11t t11e 111iddle 
r)f _J,1n11ary, 11si11g scio11s collected th·e p1evio11, clay ,incl th,1,vecl ,vitl1 
col<I ,va te,· it 11eces.,;1 ,·y. At·re1· L )'i ng ,\•i tl1 1·11 bber 01· JJJ,1s tic b,1nds the 
IJ<its ;ire 1Jl1111gecl i11 J)e,1t at ,in a11gle ,111tl tl1e union slightly coverecl 
,\•ith JJC,tt. ~rhe ,vhole \)e11ch is e11closecl with pl,tstic for abo11t five 
,veeks. Tl1ey ,11·e g1·,1c\11,1lly h,1rtle11ecl off 1'01· JJl,111ti11g by the last of 
1\'f:1y 01· ea1·ly .f11ne. 

On l),tre r(>Ot gr,,fting ot clecicl11cJt1s sl11·t1bs anti trees J\,11·. William 
V ;1nclerkr11 k_. \1/ atert<JYl'n, Ont,1 ri<i, of Cci1111on N 111·se1·ies co11 tribu tecl 
J1is 111ethocl. Tl1e. 1111cle1·stock is Jiltecl in l;1te f,111 ,inti l;1ye1·ecl i11 boxes 
of 1)e;1t 111oss slight!)• 111oiste11etl. These !)oxes a1·e sto1·ecl in ,t cold 
sL<>r,1ge sl1etl whe1·e tl1e te1n1)er;1t111·e lreq11e11tly clrtJJJS t<> well belo\V 
freezing·. Nc,tr the e11<I of Febr11,1ry the st(1ck is b1·011ght in, thawed 
;111cl g1·,1t·tecl ,vitl1 scio11, collectec! ,1, 11eec!ec!. On co111pletio11 of the 
g1·,1fti11g OJ)e1·,1tion tl1e g1·;1fts ;11·e tiecl, clil)!)ecl i11 g1·alting ,v,tx ,111d re
l:1ye1·ed in tl1e l)eat. Storage te1111)eratt11·e tor the next 5 01· 6 weeks is 
keJJt ;1.bo11t 55 to (j() <!eg1·ees ,vl1e1·e call11,i11g· takes jJl,tce. Wl1en sul
ficiently c,1llt1,secl tl1ey are 111ovetl 011tcloo1·, in colcl 'f1·an1es Lo ,twait 
s11it,tble conclitions fc11· lini11g· c111t. Tl1is is the 111ethod tisecl for cleci
cl11rJt1s t1·ees ;111cl sl11·t1bs consicle1·et_l 11ot clifficL1lt to ·g,·aft.' 

f'ollowi11g is ;1 list r>t· Gene1·;1, tyJJe ol :.,cionw<Jocl, type t>f gralt, 
ti111e to· gr,1ft, 11nde1·stc>cl, 11secl ;incl re111,11·ks. The list ,vas for11111l,1tecl 
IJ)' G. Leiss of E1·incl;1le N11rse1·ies, Streetsville. 

• 
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Name of Plant Tyi)c of Sc1onwood Type of Graft Time Remarks - Understocks 

Acer palmatum & Vars. I )'f. - mature veneer At1g-Spring on pla11ts in active growth - A. palmatt1m 
side, Spring - Late leave IJtld on back of understock 

Acer platanoides & Vars. I yr. - mature splice - whip & tongt1c Winte1· Acer platanoides 
Acer r11br11m & Vars. I yr. -mature side, splice Spring '' possible on A. saccharinum 

best 011 1\, rubrum 
_;\cti11idia vars. 

Aesc11lus hippo. & Vars. 
Al1111s vars. 

I yr. - mature 

I yr. - mature 
I yr. - matute 

side 
side i11 Spring 
Tcut i11 Aug. 

Spring 
Spring 

'' on ow11 roots 

'' 
011 o,v11 roots 

short scions side & SJJlice Spring '' 011 o,v11 1·oots, potted plants 
Amel a 11 chi er ,•ars. I yr. -matu1·e side & splice Spring '' bareroot 

---'-----------

possible on Crataegt1s, Sorbtts 
A111pelopsis V,11·s. I yr. - 111att11·c side 01· splice Sp1·ing '' 011 Parthenocissus 
Arali,1 \Tars. I yr. - mature side or splice Spring '' on o,v11 roots 
Aristolochia I yr. - mature splice Spring '' on o,vn roots 
BerlJeris Vars. I yr. - mature side or splice Spri11g - Aug. evergree11 ,·arieties 011 B. vu!. atroptirp. 

L. \Vi11ter or B. th11nbergi atropurpurea 
Bet11la Vars. ----------

Spring - Late in gree11house on potted stock 
\Vinter grafts waxed ot1tside possible 

2 yr. - side or splice 

Bt1ddleia vars. green wedge St11n111e1· on ow11 roots 
Carpint1s betulus vars. I yr. - mature side or splice Spri11g '' in grec11hot1se on potted stock, waxed 

on C lietttlus 
Cary,1 sp. & var. I yr. - matttre side or splice 

Castanea sp. & hyb. I )'f. - mature side 01· splice 

Catalpa vars. I yr. - mature side or splice 
Cea11otl1us vars . 

• 
green side or splice 

Ce! tis I yr. - matttre side or splice 

-

Spri11g '' 

S1>ri11g ,, 

Late Spring 
Spri11g- Late 

Winter 
Spri11g ,, 

on own roots 
possible 011 Jugla11s nigra 
on potted stock in greenhouse 
Cast,111ea mollissima, outside also 

---------
on C. speciosa 
forced in greenho11se 

011 o,v11 1·t. potted stock in greenhouse 

, 



-.,. _, 

Name of Plant Type of Sc1on\J,.'Ood Type of Graft Time Rcn1arks - Understocks 

' Chaenon1eles 1 yr. - mature side or splice Spring '' on ow11 roots, bare,·oot ;tock 
also lvfal11s 

Chionanthus 1 yr. - mat11re side or splice Spri11g '' 011 Fr,,xinus ornus, stock bareroot 
- ---,------------

Clematis green ,vedge Spring 011 C. vitalba tinder double glass 
Col11tea vars. 1 yr. - mat11re side & splice Spring - Late 

\Vinter o,v11 roots, also Caraga11a arb. ------------Co r 11 us florida vars. l yr. - mature ve11eer ,Spri11g ''· own roots 
Corylopsis 2 yr. - ve11eer Spri11g '' 011 C. ;picat;1. potted, or Hamamelis 
Coryl11s l yr. - mature side or splice Spri11g '' on C. avella11a potted 
Coto11easter 1 yr. -mature side or splice Spring '' 011 C. bullaia, C. ac11tifolia, C. dielsiana 

' 

Crataegomespilus l yr. - mature side or splice 
- -

Crataeg11s ·1 yr. - mat11re side or ,·eneer 

Cytis11s 1 yr. - mat11re veneer 
' 

Daph11e 1 yr. - mature side or ve11eer 

Davidia l yr. - mature side or splice 
Diospyros 1 yr. - mature side or splice 
Elaeagn11s 1 yr. - mature siclc or splice 

Evodia 1 yr. - mature side 
Euonym11s 1 yr. - mature side or splice 
Fagt1s 2 yr. - mature side 

l'raxinus 1 yr. - mature side 

Genista 1 yr. - mature side 

Gleditsia 1 yr. - mature veneer 

Spring '' 
Spri11g '' 

Spring - A 11g. 

Late - Spring 
Winter 

¼'inter - Spring 
\~'inter - Spring 
Wi11ter - Spring 

\Vinter - Spring 
\Vinter - Spring 
\V111ter - Spring 

Atrg. 
Late \Vin ter 
Spri11g 
Late - SJ)ring 

Winter 
v\7inter - Spring 

Standards 011 Sorb11s & Crataegt1s 
on Crataegus mo11ogyna 
011 roots C. monogyn;i _ . 

C. oxycan tha 
011 C. scop;1ri1111s, or C. nigricans for 

strong powers 
011 roots D. Iaurcola 

on Nyssa 
on D virginiana or D. lotus potted 

- -
colored leaf vars. of E. pungens 
on E. multiflora 
011 Phcllodendron potted 
on E. e11ropaea for standards 
011 potted stock i11 g1·eenhouse 
011 stock in ntirsery rows 
t>n 0,,.,1 roots ,,•ith bud on back of understock 

on G. tinctoria se_edlings 
• 

011 G. triac;111 thos 



• 
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Name of Plant 

Halirnodendron 
Ha1narnelis 

' • 

Hede1·a helix arb. 
H1hisc11s syr. vars. 

!lex vars. 

J11gla11s 

Lah11 rnocytisus 
Lab11mum 
Liriode11dron 
l\Iagnolia 

l\1ahonia 
l\1alus 

l\lespil11s 
Morus 
Osman thus 
Ostrya 
l'aeonia arb. 
Parrotia 

Type of Sc,on'wood Type of Graft 

J yr. - rnat11re side 
I yr. - mat11re side or venee1· 

1 yr. - matu1·e 
I yr. - mature 

1 }·r .. - mat11re 

J yr. - mat11re 

I yr. - mature 
I yr. - mat11re 
I yr. - mature 
I yr. - mat11re 

I yr. - mature 
I yr. - mature 

I yr. - mature 
1 yr. - mature 
I yr. - mature 
I yr. - mature 
Current seasons 
I yr. - mature 

side 
side 

side or splice 

ve11eer or side 

side 
side 
side 
side or ve11eer 

side or splice 
side or splice 

side or splice 
splice 
side 
side 
side 
side 

Time 

\,Vinter - Spring 
\,Vinter - Spring 

\·Vi11ter 
Fall 
Late - Spring 
Late - Spring 
Winter 

,, ,, 

'' '' ,, ,, 
,, ,, 

'' '' 

'' '' 
'' '' 

'' '' 
Spring 

Winter - Spring 
- -

JI JI 

A11g. '' 
Late - Spring 
\\7i11ter 

• 

Remarks - Under.stocks 

H. p11rp11rea 011 Caraga11a arborescens 
011 2 year seedlings potted of H. virg. 

grafts ,vaxecl 
on Hedera helix 

011 H. syr . 
on potted stock in greenhouse 
on I. aq11ifoli11m, I. crcnata 
bareroot or 011 potted stock in greenhouse 
on Lab11rnum anagyroides 
on Lab11r11um anagyroides 
011 own roots potted in gree11house 
on pottec! stock in greenhouse on M. kobus 

---
on pottecl stock in gi·eenhouse, on M. kobus 
for slow 011 M. aruminata for fa,t 
on 1\1. aq11ifoli11rn fo1· l\f. l,'01·tunei and l\I. Beali 

American on 
on apple seelings 1\1. pr1111uifoli11m 
on own roots or Crataegus 
after sap .~tarts to flo,,• on M. alba 
on Lig11strum v11lgaris 

'---------------
0 n Carpi n 11s llet ul us potted in gi·. house 
on I'. lactiflora, ,vax and tie with lead wire 

on Hamarnelis potted in greenhouse 
Phillyrea I yr. - mature side '' '' on Lig11strum vulgaris 

'--~----------
Photi11ia I yr. - mature side '' '' on Crataeg11s_ or Cydonia 
Pyr11s I yr. - mature side '' '' 011 own root, some on Chaenomeles 

---------Pop u l 11 s I yr. - mature side '' '' P. Bollea11a 011 P. 11igra italica 
Ptelea 1 yr. - mat11re side on l'. trifoliata 
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Name of Plant 

Qt1ercus 
Rhamnus 

Rhododendron 
Rose 
Sambucus 

Sophora 
Sorbus 

Syringa 
Ul1ntts 
Vibt1rnt1m 
Wisteria 

Zelkova 
1\bies 

Chamaecyparis 

Cryptomeria 
Jttniperus 

Larix 
Picea 
Pinus 

Pset1dotsuga 
Tst1ga 

Type of Sc1011'-"ood Type of Graft 

• 

2-3 yr. - mature 
I yr. - mature 

I yr. - mature 
green with leaf 
--

I yr. - mature 

I yr. - matt1re 
I yr. - mature 

I yr. - matt1re 
I y1·. - mature 
I yr. - mature 
I yr. - mature 

I yr. - mature 
I yr. - mature 

I yr. - mature 

I yr. - mature 
I yr. - mature 

side or ve11eer 
side 

side 
side - bel1ind the bark 
side 

I 

side 
side 

side or saddle 
side or splice 
side or splice 
Whip & tongt1e, 
side or ve11cer 
side 
,•eneer - V cut of 

Tei 111inal bud 
,,e11eer 

veneer 
side or ve11eer 

I yr. - matttre ve11eer 
I yr. - mature ve11eer 
I )'r. - mature ve11eer 
curren seasons-
Aug. 
I yr. - mature ve11cer 
I yr. - mature ve11eer 

Time 

afte1· s,1p flow 
Late - Sp1·ing 
Wi11ter 

,, ,, 
Winter 
Late - Spring 
\Vint er 

,, ,, 
,, // 

,, ,, 
,, ,, 

At1g or Spring 
I.ate Spring 
Wi11ter 

,, ,, 

Spring-At1g. 
Late - Attg. 
Winter -Spring 

,, -A t1g. 

Wi11ter -Aug. 

Spri11g - A tig: 
Spring -1\t1g. 
Spring-At1g. - Nov. 

Spr111g -Aug. 
Spring - .1-\t1g. 

Remarks - Understocks 

also on potted stock, graft on same group 
--- ------------

ba1·eroot or in field 

on Rhod. po11ticum under dlb. glass 
-·· --

dot, b le glass 

-
c,11 S. 11igra R: S. ra,e111osa 
vars. on S. japo11ica 
011 S. auc11paria & S. americana 
S. aria on Crataegus 
011 Ligustrum vulgaris 

• 011 same species 
on \ 1• la11tana, potted 

011 o,vn I oots 
on Uln1t1s 

011 potted stock, double glass 
011 o,vn root potted, also Thu ja orient. 

on C. j,1po11ica 
on .I. Chin. gl. Hetzi, best 
,tlso .J virginia11s 

potted t111der double glass 
on same type 

on ()Wll tinder double glass potted 
,, ,, ,, ,, ,, 



1\,lll. l-fAl~\,\1:\1{1): 1 \V(>til<I like t<> 111e11ti(>I1 tl1e 11;1111es (>1. tl1c 
fello,v C,1n,1cli,111 111c111lJe1·s ,~•11<> cc111tril>11tccl ir1for111;1tion to tl1is pape1·: 
1\1[1·. Const;111t cleG1·<)<)l cif the S\1ericl,111 N11rseries, .Je11s Pede1·s011 lro111 
llose ;\1·!>01· l11cl11st1·ies, 0,1kville: \,Villi,1111 Vande1·kr11k, f1·0111 Wate1·
clo,,•11, .J 01111 C,11111011 N 111·se1·ies: Ge<)1·g·e 1-eiss fro111 E1·i11cl,1le; Robe1·t 
Flc111ing, Vi11el,111cl Ex1>e1·i111e11t St,1tio11 ;incl also Lo11ie Fo1·este1· [1·0111 
tl1c lloy,1! Bot,111,c:11 G:11·cle11s, H;1111ilt<>t1. II it l1;1c\11't l>ec11 1·c>1· tl1csc 
lello,vs, I ,1•<111lcl11't l>c 111> l1e1·c to!l,1y. 

i\•IOl)EllA"l-Oll LEACH: (:e11tlc111en, we ;11·e f:11· e11<111gl1 l>C· 
l1i11cl scl1eclt1le tl1,1t I ;1111 af1·aicl ,,,e ;11·c g<>i11g to J1;1ve t<> t1·;1ck dc1w11 
]\,f,·. i\•l,tckay ;111(1 1\•!1·. l-lal,v,11·cl i11 tl1e 1·eces, that is cc1111i11g 111> i11 ;1 
1110111e11t ;111d ;1clcl1·e,s y<1111· qt1estio11s tc> tl1e111 1>erson;1II)'· 111 tl1e 111e;111-
ti111c I ½',111t t<J tl1;111k D1·. \·\1icl1110,•c1·, J)1.<>fesso1· i\1fcl);111iel, i\•f1·. D:1vis, 

I 

i\•f1· .. J,t)'llCS. ,111cl j\,f1·. i\•l,1ck;1)' ;111cl ]\,/1·. l-l;1lwa1·cl, fo1· tl1ei1· fi11e cont1·i-
lJ11tio11s tl1i, 111c11·11i11g. 

Tl1e next sc,sic111 011 tl1e 1>1·cig1·,1111 tl1is 11101·11i11g 1·cl:1tes to tl1e 
1>1·c11>,1g·,1ti<>11 of· />l,111ts IJ)' Seecl;. "J'l1c fi1·st s1>e,1kc1· is J(c11 llci,cl1, of the 
l)c1>,1rt111ent <>f Hc>rtic11ltu1·e i11 Ol1ic1 St;1tc U11ive1·sity. wl1ci ,,·ill t,1lk 
<>11 ;\fte1· lli1>e11i11g ;1s Rel,1te<l tci C.e1·111i11;1tion ;111cl Secclli11g G1·owtl1. 

AFTER RIPENING AS RELATED TO GERMINATION 
AND SEEDLING GROWTH 

K. "''· 1l1,1scH 
l)epr1i·tr11er1t ri{ Hri1·tic11lt111e 

()!1irJ .IJ.g1·ir11lt111r1! I•:xp,,i·i111r:11t Str1li1J/I 

J1JI (J/J.\' I r:i·, 0 /11 {J 
• 

• 

Scecls c>f 111,111y J)l;111t SJ>ecies clo 11<>t ge1·111i11ate 1·e,1clil)' f<)1· v,11 io11s 
1·c,1,011s 01· co111l>i11;1tio11s ol 1·e,1s011s ;111cl to introc\11cc tl1e s11l>ject I ,viii 
clcli11c ;0111e co111111ci11 ter111., 1·el,1ti11g t<> tl1is. 

Seed Doi·1·1·1r1nc·)' is ,111 all inc.l11sivc ter111 i11clic:1ting tl1,1t seecl ,viii 
11ot g·er111in,1tc ,incl 1J1·ocl11ce seeclli11gs clt1e to t1nf;1vor;1IJle envi1·c>11-
111c11t,1I or in1e1·11;1I co11clitic>ns (tl1c i11l1il>ito1·y fact<)1·s 111;1y l1e exte1·n,1l. 
inte1·nal or ;1 cci111l)i11;1tion of l><>tl1). 

Qz1iesce11cr' 1·el;1tes to tl1e 1·,1ct tl1:1t seecl ,,•ill not gc1·111inate :incl 
1>1·ocl11ce seeclli11gs c!11e tc> 11nf:1,·<>1·;1l>lc cxter11;1] C<>11clitio11s. Cont1·i
l>11ti11g· factc)1·s ;11·c 111r1ist111·e, te1111Je1·:1t111·c, OX)'ge11, lig·l1t, <>1· otl1e1·s sucl1 
,1s J>H, 1111t1·ie11ts, c:;11·1>011 clioxicle, c11· tc>xic conditions. Tl1is ca11 IJe 
ovc1·co111e by ,i1111>ly s111>J>lyi11g tl1e <:<>nt1·il>11ting f;1ctc11·s ;1t OJ>ti11111111 
fc11· gcr111in,1tion. 

l~e.1·t rJ1· lr1te1·1·1r1/ L)1i1111r111c,• clcsc1·il>es tl1e sit11;1ti<i11 ,vhere seecl , 
11•ill 11ot ge1·111i11;1te ;111cl 1>rc1cl11c;c sceclli11gs clue to 1111f·,1vo1·able 1·actc11·s 
<11· co11c!itio11s SJ>Ccific to tl1e seec!. Tl1cse 111ay !Jc cl;1ssificc! i11 tl1e l'<>l· 
l<>,vi 11g eigl1 t ;11·e;1s. Scee! c:<1,1 I, e11clos1>e1·111, e111 l>1·yc> cle,1clo1>111e11 t. 
c111l>1·yo 1·est, CJ>icc>t)'I 1·cst, r<>C>t ;111cl CJ>icot)'l 1·e;t, cotylcclo11~, ;111d cc>111-
l>i11;1tio11s <>f tl1t:se. ·1-11c i11!1il)ito1·y ;1ctic111 of tl1ese l,1cto1·s 01· co11cli
tio11s can !}e c>ve1·c<>111e l1y seecl co,1t t1·e;1t111ents, l111·11isl1i11g· lood 111,1te-
1·i;1Js, colcl telll])Cl',ltlll'es, ,,·,11·111 lClllJ)CJ',lllll'('S, C()lllbin,1ti<)llS <>f ,va1·111 

15() 



1\,lll. l-fAl~\,\1:\1{1): 1 \V(>til<I like t<> 111e11ti(>I1 tl1e 11;1111es (>1. tl1c 
fello,v C,1n,1cli,111 111c111lJe1·s ,~•11<> cc111tril>11tccl ir1for111;1tion to tl1is pape1·: 
1\1[1·. Const;111t cleG1·<)<)l cif the S\1ericl,111 N11rseries, .Je11s Pede1·s011 lro111 
llose ;\1·!>01· l11cl11st1·ies, 0,1kville: \,Villi,1111 Vande1·kr11k, f1·0111 Wate1·
clo,,•11, .J 01111 C,11111011 N 111·se1·ies: Ge<)1·g·e 1-eiss fro111 E1·i11cl,1le; Robe1·t 
Flc111ing, Vi11el,111cl Ex1>e1·i111e11t St,1tio11 ;incl also Lo11ie Fo1·este1· [1·0111 
tl1c lloy,1! Bot,111,c:11 G:11·cle11s, H;1111ilt<>t1. II it l1;1c\11't l>ec11 1·c>1· tl1csc 
lello,vs, I ,1•<111lcl11't l>c 111> l1e1·c to!l,1y. 

i\•IOl)EllA"l-Oll LEACH: (:e11tlc111en, we ;11·e f:11· e11<111gl1 l>C· 
l1i11cl scl1eclt1le tl1,1t I ;1111 af1·aicl ,,,e ;11·c g<>i11g to J1;1ve t<> t1·;1ck dc1w11 
]\,f,·. i\•l,tckay ;111(1 1\•!1·. l-lal,v,11·cl i11 tl1e 1·eces, that is cc1111i11g 111> i11 ;1 
1110111e11t ;111d ;1clcl1·e,s y<1111· qt1estio11s tc> tl1e111 1>erson;1II)'· 111 tl1e 111e;111-
ti111c I ½',111t t<J tl1;111k D1·. \·\1icl1110,•c1·, J)1.<>fesso1· i\1fcl);111iel, i\•f1·. D:1vis, 
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;111cl coltl te1111Je1·;1t111·c,, tl1e Lise t>l ligl1t, lc,1cl1i11g .. 111d J)C>ssil)le cl1e111i
c:;1 I t1·e,1 t111e11 ts. 

Afte1· l~ip(:11i11,r; i, li:1sicall)' ;1 ,e1·ie, of ])l1ysiolc)gical 01· cl1c111ical 
c:l1;1nges cicct11·1·i11g ,,·itl1i11 tl1e seetl ,,,J1icl1 b1·i11g· to a close tl1e 1·est 
1Je1·iocl ,111cl 111,tke g·e1·111i11,1tio11 JJOs,ilJlc. Co11clitions favo1·i11g ;1lter-
1·i1)e11i11g· i11clt1cle colcl tc1111)er;1t111·e, ,,,,1,·111 tc1111;er:1tt1re, ,1ltc1·11,1ting· 
tc1111)e1·;1t111·cs, ,tlll])le oxygc11, 111oi,t st1·,1tificaticJ11 ,111cl ])1·01),tlJ!y lig·ht. 

I1111JcJ1·t;111t cl1,111g·cs ,,,l1icl1 11,,,,e lJce11 fo1111cl to occt11- i11 s0111e 
,eecl cl111·i11g ,1fte1· 1·i1Je11i11g ;11·e i11c 1·e,1sccl ,v,1te1· l1olcli11g· c,t]),tcity, in
c1·c;1secl ,tciclit)', i11c1·casccl enz,,111e ,tcti,,it)' (s1)ecific;1lly c,1t,1l;1sc, J)e-
1·icixitl,1sc, ;111cl oxicl,tse), i11c1·e,1se in st1g·,11· conte11t, clecrease i11 f;1t con
tent, t1·;111slric,1tio11 cil fc)ocl 111;1te1·i,1ls f1·0111 entlosJJc1·111 to e111lJ1·yo, i11-
c:1·e:1se i11 1·c~1)i1·atio11,,111cl i11 i11c1·e;1se i11 tile vigo1· t>f tl1e ,eccl ,,,hicl1 is 
l)elievecl t<> 1·ccl11ce ,t1sceJJtilJilit)' to l1111g,1l i11cicle11ce. 

i\·I,111y ,,•ci1·ke1·s 11;1,'e st11cliecl tl1csc· JJ1·0.lJle111s, ;1ltl1ot1gh 11111cl1 of 
tl1c 1·ese;11·c:l1 cl,ttes l),tck 111;1111• ve:11·s. 1\11 excelle11t 1·cvie,11 of tl1c st1l)-

, . 

iect of ,cecl clo1·111,111c·y ,v;1, J)1·ese11tccl l1v l)1·. l),1lc Keste1· ,tt tl1e fi1·st 
\•Veste1·11 P1·c>J),1g,1 to1·'s Co11 fe1·e11ce i 11 19GO a11cl I 1·ef e1· yo11 to 11 is tl101·
<>11gl1 ;11·ticlc i11 tl1e 19fj() P1·oceecli11gs c>f tl1e Pl,111t P1·01),tg,1to1·'s So
ciety. ]~cc·;111se of tl1is, tl1e 111;1tc1·i;1l i11 tl1i, J),t))CI' ,,,ill i)e 1·cst1·ictecl 
1c1 one ;1,J)CCt of clo1·111;111c)' ,,·l1icl1 is 1•e1·)' JJe1·1)!cxi11g· ;111cl ,tt tl1e s,1me 
I i111e S(llllC,11l1,1t fasci11;1ti11g·. 

Tl1is 1·cl;1tes to e1)ic<1tyl 1·est. ,11l1ic·l1 is ,t 111;1jci1· f;1ctor givi11g 1·ise 
l<> 111a11y s<>-c,,llecl t,,,o vc:11· seecl. l"l1c Cf)ic ,vo1·k 011 tl1is s11l)ject cl,1tes 
l1,1ck to l 93/) ,,,he11 l1,11·to11 (3) 1·e1)01·tecl tl1,1 t seecl of T1·ce Peo11)' 
cxl1i!)itecl e1Jico1vl clo1·111;111c)' ;111cl tl1,1t seecl J)l,111tecl 011tdoo1·s i11 i\1Ia)1

, 

11111c 01· _f11ly tlicl 11<>t gi,,e goocl seetlli11g J)1·ocl11ctio11 11ntil tl1c f1Jllo,,·
i11g s1)1·i11g·. Sl1e incl;c,1tccl tl1,1t if c,11·lic1· J)1·ocl11ctio11 ,vas tlesi1·ed it 
,,,;1s 11eces,,11·y to so,,1 ,eecls i11 fl,1ts :111cl l1old the111 in a ,v,1r111 green
l1ot1se fo1· tl11·ee 111011tl1s 1111t ii 1·oot f)1·c>cl11ction ,11,ts co111plete ,incl the11 
t1·;1nsfc1· tl1e fl,tts to tc1111)e1·,1t111·es <)f 1-10°C fc>t· 2½ to 3 111ontl1s to 
<J\'e1·co111c C])icot)1l clo1·111;111c·)' ,111cl tl1c11 .. 11g,1in to ;1 g1·ee11l1011se, at 
,,,J1ich ti111e shoots g1·e,1•. . 

Epicotyl clor111a11cy <>1· co1·1·cc·tly, CJJicotyl 1·est, si111ply 1·efe1·s to the 
l',tct th,tt tl1e te1·111i11,1l [!1·ci,1•in.~ ()oi11t of tl1e e111IJ1·y<1 ,viii not g1·ow un
less SJJeci,1! t1·e,1t111e11t is gi,,c11 t<> <>\1e1·cc>111e the 1·est conclition. Seed, 
,1•itl1 tl1is t)'])C ol 1·est ;11·c 1111ir111e i11 tl1,1t 011!)1 the 1·,1clicle 01· 1·o<it ,vii! 
g1·0,v 1111cle1· 111,11·111 st1·,1tific,1tio11, ,incl ;1 f111·tl1e1· colcl t1·e,1t111e11t is neces
,,11·y .to c>ve1·co111e tl1e 1·e,t <J[ tl1e Cf)icot,1!. If tl1e l;1tte1· treat111ent· is 
11ot given, tl1e root ,viii co11ti1111e to g·1·<1,v 11ntil tl1e food supply is ex
l1a11sted ,incl the seecl clics. So111c l1y1)c>theses h;1,1e been p1·01)osed to 
eXJJ!ain tl1is j)l1e110111e11011 ;111cl se,,e1·;1l ,,•01·kcrs i11clic,1tecl that tl1e inl1i
l)itio11 i11 Vil)111·1111111 scecl 111a)' l)e se,1tccl i11 tl1e C<Jtyledo11s, tl1e ,,,;1xy 
coat, 01· i11 tl1c i11teg11111c11t: l10,11eve1·, to 111y kno,11leclge, no 011e l1as 
c·ve1· cliscovc1·ccl a J)1·ovc11 ;,;1tisfacto1·y CX()lan,1tio11 fo1· epicotyl 1·est. 

Re1)01·ts on 1·e,e,11·cl1, 111ucl1 of it f1·0111 tl1e l~oyce Tho1npson I11-
stit11te, l1,1vc clesc1·ilJecl seecls of ;1 1111111l)e1· of ])!ant tyJ)es h;1ving epi
cotyl rest i11 ,1clclitio11 to tl1e T1·ee !)co11ies 111e11tio11ecl carlie1·. 111 1936 
]~;11·ton (I) 1·e1)01·tecl tl1;1t seecl of six lily species 1·ec111i1·ecl ,va1·111 J)l11s 
c:olcl te1111Je1·,1t111·c st1·;1tific,1tio11 to J)l'cJclt1ce seeclli11g·s. Forcll1:1111 (8) 
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speaki11g ,it the Pl:111t J)1·01Jagato1·'s Society J\,feeting· in 196() JJOi11ted 
out tl1,1t tl1is tyJJe or clo1·111a11cy cxistecl c)n Cl1io11a11th11s 1·et11s11s and 
Davidi,1 invol11c1·,1t,1. 11,irton (·1) in a late1· wo1·k, also i11cl11cled i11 
tl1is c,1teg·o1·y seecl of ,'\s,11·11111 c,111,1clense, Sang11in,1ria can,tclensis, Poly
g·onatu111 cc)111n1ut;1t11111, Trilli11111 g1·;1ncliflor11111, ,tnd C,111lo1Jhyllu1n 
thalict1·oicles. Sl1e i 11cl ic,1 tee! tl1,1 t ;1notl1er, 11101·e co111 plex cone! i tion, 
,vas fo11ncl in the T1·illi11111 ·ancl C,111lo1Jl1yll11111 seecl, where IJotl1 root~ 
,ind epicotyl a1·e clo1·111;111t ;111cl t,\'O .~eJJ,1r,1te colcl t1·e;1t111ents 1\re1·e neces
sary to IJri11g abottt seeclli11g JJ1·c)cl11ctio11. 1\fte1· working witl1 Con
vallari,1 111aj,1lis ,incl S111il,1cin,1 1·;1ce111osa, B,11·to11 ;incl Sch1·oecler (6) 
reportecl ;1nother 1111iq11e ,incl clifferent as1Ject. Low te1111Jer,1ture 
tre,ttment was req11i1·ecl for shoot g·1·0,vth ;1fter root g1·owtl1 !1ad oc
c11rred. Ho1\reve1·, it 1\',ts only effective if give11 ,tfter the shoot hacl 
startecl to g1·0,v a11cl l1;1cl b1·oken th1·011gh tl1e cotyledo11a1·y sl1eath. 
The reco111111e11clecl t1·e,1t1nents ,,,e1·e g·iven as fcillo,vs. T'l1ree 1no9ths 
,tt colcl te1111Je1·;1tu1·c to ,tftcr ri1Jc·11 the parti,1lly dorn1ant roots; two 
1nontl1s ;11 gree11h<)11,c te1111Je1·,1t11re to gr<>W the root syste111 ;111cl cle
velop tl1c [i1·st le,,,,c,; tl11·ce tc> five ,nonths ,tt colcl te1111Je1·,1t11re to 
,tfter 1·i1Je11 tl1e shocit IJ11cl; ;111<1 tl1e11 ,1 t1·a11slc1· t<> t)le g1·ee11!1011se 1·01· 
seeclling JJ1·ocl11ctio11. 

Stuclie.~ v1rith \!il>11r11t1111 h,1,,e 1J1·c>!Jably lJeen ot· g1·eate~t i11te1·est 
to the wc><>cly JJ!a11t JJ1·01J,1gator ancl to review \Jriefly I refer to Gie1·s
bach's (9) 01·iginal ,vork in 1937. She inclic,1tecl th,1t seecl of some 
Vib111·1111111 SJJecies s11cl1 ,ts 1111cl11111 ,tnd scabrell11111 offerecl 110 ge1·1nin,1-
tion JJ1·ci!Jle111s lJ11t tl1,1t seed <>l \1. ;1ce1·ifoli11111, clilatat11111, lent,1g·o, 
OJJt1l11s, JJ1·1111ifoli11111, ,111c! r11ficl11l11111, hacl to be exposecl to w,1r111 
temper,1t111·e st1·,1tific;1tion fo1· ge1·111i11;1tion ancl root develOJ)111ent, fol
Io,ved l)y a cold peric1cl to force eJ)ic·otyl development. 'This ,vork 
was reviewecl by· B,1rt<Jn (2) i11 tl1e 8th 1\n1111,1l P1·oceeclings of the 
Pl,1nt P1·01Jag·ator's Society. 

Fo1·dh,1111 (8) 1·e1Jorted tl1;1t five 111c1ntl1s ,v,1rn1 st1·,1tification 
treatment 011 seecl of Vib111·nu111 s,11·g·enti flav11111 was more tl1,1n 11eces
sary for raclical e1ne1·g·e11ce ancl tl1,1t the seecl co11lcl have !)een JJlacecl 
in the colcl te1nper;1tt11·e treat111e11t ;1fter three months. · 

Smitl1 (10) fo11ncl that 111,1xi111111n ger111in,1tion of VilJt1rnt1111 
lantana occurrecl ;1fte1· fifty-six cl,tys treat111ent ,tt 40° F. He also 
note cl tl1,1 t percen t,1ges ,1s high :1s '17 IJer ce11 t g·e1·111in,1 tic111 occ11r1·ed 
after 011ly 14 cl,1ys <>f 40° F stor,1ge. Tl1e recommenclations in the 
Woocly Plant Seecl l\·f,1n11,1l (11) ir1clicate co11siclerable v,11·i,1tion be
tween t1·e,1t111ents fci1· clifferent VilJ111·1111m s1Jecics, however, tl1e basic 
treat1nent is str,1tific;1tion at '\',11·111 ten11Jerat11re of ,tJJp1·oxi111ately 
70° F, 01· JJOssibly fl11ctt1,1ting· \\',11·111 te1nper,1tt1res, follo,vecl by a sto1·
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Tl1e t1se of C<)11t1·t)lletl sto1·age te1111Jer,1t1.11·e t1·e,1t111e11t 1·aise~ S<)111e 
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~ ; 
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; 
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;111cl t1lti111,1te epicotyl e111e1·ge11ce ir1c1·e;1secl witl1 ti111e. In cc>11tr,1st t<l 
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111 ,t1111111;11·)·, Ll1e g·e1111i11,1Li<,11 (J1·uble111s ,1·iLl1 VilJt11·11t1111 ,ee(l a1J
JJe:11· Lo IJe (!ttc to :t 11Lt111IJe1· c>I f:1ctcJ1·s. Tl1c1·c is consicle1·,1IJ!e v,t1·i;1-
Lic,11 IJet,11ee11 '>JJecies, ,,,11·i,1Lic,11 t,cL,1'ce11 i11clivitlL1,tl (Jl,111t seecl sot11·ces. 
,,;11·i,ttio11 (ltte Lo e11vi1·011111e11t,tl etrccts, ,ts ,,,ell ,ts ,,,1riatio11 (!Lie Lo tl1c 
ti111e seccl is collectccl. 111 Li1is ,L11<ly, ,ts i11 <)t!1e1·s, it w,ts l<>t111d tl1,1L 
tl1e 11se c,l ,l1c)1·t JJe1·i(>(ls i11 Ll1e 1v:11·111 ,111<! cc>lcl te1111Je1·;1LL11·c t1·c;1t111e11ts 
1·cs11ltecl i11 lc>,1· gc1·111i11,1Lic>11 (Jc1·cc11t,1ge,: !10,,·c,'e1·, the f,tcl tl1,tt ;1 
s111;1ll JJe1·ce11t:1gc <,l scecl clicl ge1·111i11,1te, i11(!ic,1Les ;1 ,•:11·i:1Li(>11 th,tt 
exists c1•e11 ,,,itl1i11 i11cli,,icl11:1l ,eecl 1'1·<,111 tl1e s:1111e 1Jla11t. 
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tl1e 1)1·olJle111 cit 1·esL ,11· i11Le1·n,1l (lc11·111,1ncy <>l ,,;11·i<>L1s seecls. Cl1e111ic,1! 
:111cl 111ccl1:111ic;-i.J t1·c:;1t111e11ts 111,t)' IJe l1elpf11l i11 ove1·c<1111i11g i11ter11al 
clo1·111:111c)' tl1:1t is <:,111,etl l))': (1) scecl coat (i.e.) G/r:{lit.,i,1, G1,1n1111-
clr1c/11, (2) l1;11·cl e11clos1Je1·111 ,,,!1icl1 :tel;, ,ts ,t see(! co:tl (i.e.) T1ir1 a11cl 
(3) \1,!1e11 seecl c·c1:1L is 1111c (Jf tl1c f:1c·Lc>1·s \1'!1icl1 co11t1·il)t1te to the in-
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Le1·11;1l (l<>1·111,111c)' (>l\tl1e see(! (i.e.) (,'1J/1J11e11.1!.1:1_. 11 1/J1111111111, 1\1£11/11.1 ;111(1 
C1~ta~11s. • 

Tl1e1·e ;11·c seve1·;1I cl1e111ic;1I, whicl1 111;1y \Je 11,ecl tc> <>ve1·cc1111e tl1e 
,eecl c<>,1t 01· e11clo~1Je1·111 i11te1·n,1I clor111,111c)' i11 tl1e seecl. l."l1c1·c l1,1s 
l>ee11 co11si(lc1·;1IJle ,11<11·k (l<i11c 11si11g ,t cl1e111ic,1I s11cl1 ;1s s11IJ)l1t11·ic ,tcicl 
to l>1·e,1k (!0,,111 tl1c l1,11·cl ,eccl co;1t <11· e11cl<1s1Je1·111. 1\11 ,tci(I 1·esist;111t 
l)'JJe <>l c<>11t;1i11e1· s11c·l1 ,1, ;1 ,,,c><>cle11 IJ,11·1·el c11· JJl,1stic c:011t,1i11c1· is 11secl. 
Us11,1II)' tl1e seecl, a1·e J>l,1cecl i11 so111c tyJ>e cif IJ,tsket tl1,1t is ,1cicl 1·esist
;111t s<> tl1e scecl, 111,1v IJe lifte<I e,1,ily <>11t <1f tl1e cl1e111ic,1I ,tt tl1e 111·01Jc1· 

• t1111e. 
Gc11e1·,1lly 95';~ ,11l1>l1111·i(: ,tcicl C(llllllle1·ci,1l g1·;1de 1.s,1 (s1Jecilic 

g1·;1vit)') is 11sc<l ;111(! tl1c te1111Je1·,1t111·e <Jf tl1c ;1cicl sl1011lcl IJe 111;1i11t;1in
ccl l>et,1•ec11 (i(l-80 cleg1·ces }". Tl1e !1igl1e1· tl1c te1111>e1·:1t111·e, tl1c f;1ste1· 
tl1e 1·e;1cti<111. Tl1e scecls 1·c111;1i11 i11 tl1e ;1ci(I f1·<>111 15-6() 111i1111tes. Tl1e 
cliffic11lty i11 tl1is 111etl1<1cl i, t<> clete1·111i11e tl1c <>f>ti11111111 le11gtl1 111· ti111e 
tl1e ,eccl, sl1ci11lcl st,1, i11 tl1e ,tcicl. U11cle1·-t1·c,1tc(I seed co,tts ,,,ill still 

I 

lie c111itc glciss)' ,vl1ile ;111 ci,•e1-t1·e,1t111e11t 111;1y (lee1Jly JJit ,tn(I cve11 ex-
JJose tl1e c:11<l<>SJJe1·111 ci1· tl1c (:111li1·yci 1·es11lti11g i11 1>c1·111,111e11t cl,1111;1ge cit 
tl1e seecl. vVl1c:11 tl1<:' ,eccl, ;11·e t1·c,1tecl l<i1· tl1e <>J>ti11111111 le11gtl1 <>l ti111e. 
tl1ey ,,,ill ,tfJ(Je;11· cl11ll. 1\ c11tti11g te,t ,,,ill l1clJJ yo11 clete1·111i11e !10,1· 
11111cl1 <>f tl1e sce(l C<>,tt 1·e111,1i11,. l!s11;111)' ;1s 11111cl1 <>t· tl1e seecl co,tt :1, 
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1\ s11JJJ1ly c1f ,11,1tc1· i, 11ecess;11·,, fo1· 1·i11,i11g tl1e acicl f1·0111 tl1e scecl 
;111<1 ;11s<> it ,l1011lcl l>e lcic,1tecl ,0111e JJl,1ce \\1l1e1e 1l1e ,1•a1e1· 11sccl fci1· 
1·i11si11g· tl1c ;1cicl fr<1111 the scecl c;1n safely 1·1111 ciff. 

Tl1c1·c is ;111 ;1clcliti<i11;1I co1111Jlic,1tic111 since tl1e seecl cci;1ts v;11·, 
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• • 

111ight lie t1·e;1te(l to1· 15 111i111rtes 011e ,,e,11· ;111cl 111;1y 1·eqtrire 25 Ll1c 11ext 
01· tl1c 1·eve1·,e 111ay l1c t1·11c. Occa,ici11,1lly <>tl1e1· ;1cicls s11cl1 ,ts 11it1·ic 
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I I • 
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t<> ,,e,11·. 
· Tl1e1·e J1;1vc l>ef11 ,t g1·e;1t 1111111be1· of 111ecl1a11ic,1l cleviccs 11,e(l f<11· 

1l1c: sc;11·ilic:,1tio11 <>f ,eecis. !)1·. Cl1;1cl,,·ick ,tt Ol1io St;1tc llnive1·si1,· 
I 

155 

' 



l1,1s felt tl1,1t 011e c)l the IJette1· tyJJes ol sc,1rifie1·s is tl1e A111es Sc,11·ifie1·. 
Gene1·ally tl1ese 111,1cl1i11es consist ol so111e abrasive tyJ)e of 1nateri,1l 
,tnd a 1·ot,1tio11 of ,t clru1n <)1· ,1git,1tor wl1ich ca11ses tl1e seed to rulJ 
;1g,1i11st tl1e sc;1rifyi11g 111ateri,1l, tl111s 111echa11ically V-'e,11·i11g down tl1e 
,eccl coat. Tl1e1·e ,11·e ,1 n11n1be1· of ,1c!,,,111tag·es to this 111etl1od i11 tl1,1t it 
i, q11ite si1111Jle ,111cl tl1e1·e is 110 11eecl to ,,,ork ,vitl1 cla11g·e1·011s 111ate-
1·i,1ls s11cl1 as ,1cicls 01· co11t1·ollecl te1111Je1·atures. Ho,veve1·, tl1e seecls 
11111st IJe w,1tcl1ecl c,11·er11ll)' sci ,ts 11cit to inj11re tl1e e11clos1Je1·111 01· tl1e 
e111IJ1·yo IJy excessive ,1IJ1·asio11 ,111cl tl1is 111ethod 11s11,1lly f,tils whe11 tl1e 
seecls have ,t solt c11· fleshy seecl co,tt since this ,vo11lcl gu111 ttIJ tl1e 
,tlJr,1si,,e 111;1teri,1J. '1'!1e seecls ,11·e ,1lso 111ore s11sce1JtilJ!e to pathog·enic 
ci1·g,1nis111s tl1,1n 1111t1·e,1tecl 011es. 

It has IJee11 111y ex1Jerie11ce i11 ci111· f),trtic11J,11· 11111·se1·y ,,,l1ich SJJe
c.ializes i11 JJt·o1J,1g,1tion or co111111011 c1r11a1ne11t,1ls IJy ,eccl, that tl1c 
1netl1ocls I 11;1,'e JJ1·evio11sly clisc11s,ecl ,11·e not too JJ1·,1ctic,1I in 0111· pa1-
tic11lar 11111·se1·y. \,Ve l1,1,'e ne,,e1· ex1Je1·iencecl a g1·e;1t cle,11 of difficult)' 
in germinati11g tl1e co111n1on co11ile1·011s seed that we grc1,,, ,vhe11 ,t re,1· 
si11111le pr,1ctic.es ,11·e lcillowecl. 
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eig11 co1111t1·ies. ,,vJ1en ,,,e ,11·e 11ot ,tlJ!e to JJ!ant in tl1e f,111 ,,•e clo store 
1l1e seecl i11 ,1 cl,11111J co111111011 colcl sto1·ag·e in pc)lyetl1yle11e bag·s that ;11·e 
(llacecl i11 tigl1tl)' ccive1·ecl steel !J,11·1·els tc1 JJrotect tl1e111 1'1·0111 1·odents. 

\,Ve ('incl tl1,1t in 1110,t c,1ses tl1e co11ifer seecls clo not need the higl1 
n1oist11re 11secl in nc1r111al cocil ~tr,1tific,1tion n1ethocls. S01ne conire1·-
011s seecls ,11·e cliffic11lt to stcire ,1r1cl 111,t)' be better stc>1·ecl in ,l tightly 
se,tlecl cont,1i11e1 i11 this sa111e cciol, cl,11np environ1ne11t. These storecl 
seecls 111,ty tl1e11 IJe JJl,tntecl i11 tl1e SJJt·ing· or e,11·ly s11111111e1· ,vith still 
,,et·)' g·oocl g·e1·111i11,1tic>n. 

The seecls of clec:icl11011s JJl,111ts ,11·e ,1 little 11101·e cliftic11lt to work 
\Vitl1 co111111erci,1lly, !)tit we still lc)l!ow ;1 few very si111JJ!e 1·11les and it 
see1ns to h,tve 1-v<>rkecl out q11ite ,veil 1·01· us. We 11e,,er pl,1nt a lleshy 
l1·uit, ancl ,ve ,1l,v,1ys cle,tn 011r seecls ,vitl1 ,1 n1,1cl1ine clesigned t·or tl1i~ 
J)t1rposc. Tl1e seecl cleaner is 111,1cle i)y tl1e Dybvig Nt11·sery Comp,1ny 
,tt Colton, S.I). ,111cl ,,,e p111·ch,1secl it in 1954 for $275.()0. It has p1·ovecl 
t<> IJe ,•e1·y s11ccessl 11I :incl the JJt1IJJ is cle,1ned £1·0111 tl1e seecl l)y 111acer,1-
tion 11sing ,,,:1te1. 1'!1e 1nacl1i11e is JJ0,1•ered by ;1ny \Jelt po,,,er fron1 
,t t1·,1cto1· or s111,1ll i111J)len1ent. 011 s0111e seecls s11cl1 ,ts Reel Cecl,1r we 
l1:1_ve also 11secl tl1is 111,1chi11e to ,1tte1111Jt t<> re111ove the ,vax coating 
11s111g wa1·111 w:1te1·. 

Since we J)l,111t ,111 of ciur clecidt1ous seecls witl1011t any pre-treat-
111ent other tl1,111 111ight be given it with the cle,tning· 1nachine, we 
1·e,1lize tl1;1t s0111e of tl1e seecl .s11cl1 ,1s Vibt1rn11111s ancl Cotoneasters will 
11ot ge1·111i11,1te 1111til the seconcl ye,1r. vVe feel tl1at since 111any ot 0111· 
eve1·g1·ee11s i11 tl1e seed bee! a1·e,1s ,11 e tl1ere for three ft1ll yea1·s anyw,1y, 
tl1at the clel:1y c>f tl1e ger111i11,1tio11 ol the decicl11011s ,eecl 11ntil tl1e 
seco11cl ye,tr is 11ot 1·e:1lly a seriotts JJroble111. The cleciclt1<>t1s li11e1·s are 
t1s11ally sc>lcl ,ts one ,incl two ye,11· <)leis . 

• 



\·Ve l1,1ve 1·(>t1nll tl1at 111ech,1nic,tl, cl1e1nical anti st1·atific,ttion 111eth-
11cls ·11,tstening ger111i11,ttio11 ca11 becon1c quite co1nplic;1tecl, ti111e con
~t1111i11g ancl not co11tlucive to 1n;1ss JJroclt1ction 1netl1ocls. It c1·eates 
J)1·oble111s i11 c,1Ji!J1·at11g ot11· seeller ,111d tl1t1s we ar·e t1n,1ble to acct1r·ate
ly so,,, the seecl. \,Ve (J1·actice ;1 ,,ery si1111Jle 111etl1ocl - pla11t tl1e seetls 
;1nll ,tllow lvlotl1er N,ttt1re to clo lier ,vc>rk in the 11or111al "'ay. Since 
,ve h,tve tc> ;1sse111\Jle ,t t1·e111e11clot1s a111ot1nt of etJUiJ)111ent each ti111c 
,vc w,111t t<> m;1kc scecl i)eds, tl1is ;1!!0,vs tts tc> (Jl,111t ,ti! oi ot1r seecl at 
011e ti111e ,111cl to 111,tkc the \Jest ttse of 111,tss JJ1·oclt1ction 111ethocl~. Alsc>. 
,vc J1,1ve attctnJJtell to clc> sc>1nc str,ttification in stc11·,1ge and l1,1ve f<Juncl 
tl1,1t so often tht·se ,cecls ,tre 1·e,1cly tcJ l)c JJl,tntecl ex,1ctly ,vhen ,ve a1·c 
IJt1,iest in the spring· of tl1e ye,11·. 

111 co11clt1sio11 I 1·e,1lize th,tt Ill)' ,,ie\\'JJOi11t is ,trictly iro111 tl1c co111-
111e1·ci;1l angle ;incl J certainly 1·eel th,1t continuecl 1·esea1·ch mt1st be 
clo11e i11 h,1ste11i11g tl1e ger1nin:1tion oi seecl since so111eti1nes nt11·se1·y-
111e11 ;11·e c,111g·ht short ancl wo11ld like to procluce seecllings in shorter 
J)eriocls c>f. ti111e. \rVe ~ho11lcl J1;1ve tl1is i11lor111,1tio11 av,1ilable to tis for 
ttse fo1· sucl1 ,tn e111e1·gency b;1sis. ;\!so, the 11niversities a11cl otl1e1· re
sc,11·ch instit11tes ;11·e l1el1Jecl a gre,1t cleal by these variotts 111etl1olls of 
!1,1,ter1i11g· ger111i11,1ti<111. For tl1o~e th,1t are inte1·estecl there a1·e two 
,,c1·y excelle11t 1·etere11ces i11 tl1e fielcl of· seecl clor111ancy. (I) vVootly 
J>I,tnt Seetl ?-,,Jantt,tl, 1~)48, 1~re1Jarell by tl1e Forest Se1·vice, USDA ~,Ji.,
cell;1ne<)tt, J>11!Jlic,tti,111 Ne>. (i54. (2) A reference sl1eet pre1J,1recl l))' 1)1·. 
L. C. Cl1acl,\rick, Ohic> St,tte U11ive1·,ity. 

I feel tl1,1t 111t)~t nt1rsery111e11 still rely 11pon iv[otl1er Nat11re l<> t,1ke 
c;11·e of tl1e clor111;1ncy JJroble111s in seetl J)rOJJagation. No dottbt ,ts 
tl1e n11r~e1·y incl11stry bec<>n1es 111f>re ancl 1nore specializetl ,tnd 111ore 
;incl 111<Jre ,tclvancecl, these tecl1niq11es 01· hastening seecl ge1·1ni11,1tio11 
111ay IJccon1c p,trt of ot1r co1nn1erci,1l p1·,1ctices . 

• 
?-,,fQDEllATOR LEACH: The other h,tlf of the stt,l)ject Sti1n11l,1-

tion <11 Ger111in,1tion l)y Cl1e111ic:1J ,111d wlech,1nic,1I l\,fe,tns as a1JJJlied 
to Exotic Pl,tnt ?-,,f,1te1·i,1ls is to be disc11ssecl \Jy Alf1·ecl .J. Forcll1an1, 
.'\1·11olcl ArlJ<lrett1111. 

METHODS OF TREATING 
SEEDS AT THE ARNOLD ARBORETUM 

ALFRl,1) .J. F ORDH;\;\1 

T/11: A1·nold A 1·brJ1·etit111 
.fr1111r1icr1 1~tr1in, 1vlr1s.1·r1cl1i1:setts 

Tl1e USl)A \r\1o<>cly - Pl,tnt Seecl J\,J,1nt1al ;incl Cont1·ibutions f1·0111 
the Boyce Tl10111pson Institute ,ire invalttab]e sou1·ces of intor111ation 
for those co11cer11ecl "vi th ger1ni nating· ,eells of t1·ees and shrt1 bs. Ho,,·
ever, 11•hen it co111es to 111,1ny ~roocly orn,1111ent,11 plants and the 111ore 
1·e111ote IJot,111ir,1l g·,11·clen ~ttbjects, i11for111ation as to ger1nination be
co111es l1,11·cl or i111possible to fi11cl. No clot1bt, at times in the past, 
JJe(lJJie l1ave known 110,v s01ne kincls of seeds perfor,n but 111ucl1 1va, 
11nkno11r11 ,111cl little 1·cco1·clecl [01· tl1e inforn1;1tion o( othe1·s. A111ong 
tl1at 1vl1icl1 is written it is not t1ncon1mon to fine\ erroneo11s informa-
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tion e.g. A co1111);11·;1 ti ,,cJ y 1·ece11 L, ,viclely ci1·c11 J;1 tee! 1)11 bl ic,1 Lion, s,1ys 
1·eg·;11·cling· Lir1111rlr111i/Jr11 Sl)>1·11cifl1t11, ''P1·01),1g·atecl IJy seecls ,vl1ich, if 
st1·;1tifiecl, clo 11ot 11s11,1lly gc1·111i11,1te 1'01· t,,10 ye,1rs." S11c.l1 f,1lse in
lo1·111,1tio11 is 111isle,1cli11g to tl1osc: ,visl1i11g tt) 1)1·01J,1g,1te L. :sty1ac1fli1r1 
1'01· 2 111011ths of colcl st1·;1tific,1ticJ11 ,,•ill IJrocl11ce ;1 gene1·,1l ge1·111ination. 

Tl1osc i11v<)ivecl ,vitl1 scccl gc1·111in,1tio11 1·e,1lize tl1c i111po1·tancc of 
,cecl ;1ge ,111cl 111etl1ocls <>f stc11·,1gc. .i\•l,111)' ki11cls of ,eeds ,,,ill 1Je1·fo1·111 
1J1·eclict,1IJl)1 ;1lte1· 1Je1·i<1cl, <11 ,to1·,1gc, <>tl1e1·s go tl11·011g·l1 cl1;111ges ,,,l1icl1 
;1lte1· tl1ci1· cl1;11·;1cte1·i,tic·s, ;111cl tl10,c ,,·l1icl1 ;11·c 111ic1·cJIJic>tic (,,,itl1 
,,i,1l)ilit)' c>I ,l1<>1·t (l111·;1ti<>n) l>ec<>111e ,,1r>1·tl1les,. 

i\•l,111v c>f the ,eccls 11sccl tc> ri!Jt,1i11 tl1e i11lr>1·111;1tici11 tl1;1t lollc>,,•, , 

11•e1·c cc>llcctecl i11 tl1e ;\1·11olcl ;\1·!101·ct11111. Fo1· these tl1e 111etl1ocl oi 
l1,1nclling· ,,0,1s k110,v11, IJ11t <>the1·, ,,-e1·c 1·eccivecl ,ts cxcl1;111gc 111atc1·i,1l 
11·0111 clo111estic ;incl lo1·cign IJot;111ical i11stit11tio11s 1vl1e1·e it is c11sto111-
;11·)1 t<J collect tl1e lr11its as tl1ey 1·i1Jc11, ,c1)a1·;1tc the scccls ,111cl IJl,1ct· 
1l1c111 i11 cl1·y ,tr>1·,1gc. Scee! li,t, ;11·e tl1cn ci1·c11l;1tccl, 11s11;1lly in the J;1te 
l,111 r11· c;11·ly ,,,i11te1. ;111cl C<>1·1·c,11<>11cle11ts clcsi1·i11g· seecls c,111 cl1cck tl1ei1· 
,,,;111 ts. \•Vl1e1·c tl1 is is tl1e co111111011 1J1·;1cticc, it see111s 1·c,1s<111;1l1le L<J ;1,
;11111c tl1;1t tl1c seccl, f1-c>111 s11cl1 s<>111·ccs ,vc1·e ccillectccl !1·0111 tl1e fJ,tst 
se,1s<>11 c1·ci1J ;111cl kCf)t i11 cl1-)' ,tc>1·;1gc . 

. ":,cecl Curit Du1·1111111c1> 
, 

Ge1·111i11;1tic>11 ol 111;111)1 ,,,or)tl)' leg11111cs i, l1i11cle1·ecl IJ)' J1;11·cl ,eecl 
cc);1ts 1vhicl1 111·e,1c11t tl1c i111l1ibitic111 <)f ,,·,1te1·. If ,11ch ,eecls a1·e not 
fJ1·et1·eatecl IJefo1·e IJei11g S<i,1°11 ge1·111i11;1tic111 c,111 be i11te1·111itt,111t ;111c! 
111·,Jic>ngecl, s0111eti111es cxte11cling· o,1e1· ,1 11c1·iocl of 111,111y yc;11·s. To 0IJ
t,1in ,1 p1·011111t ;111cl 1111if<>1·111 ge1·111i11,1tio11 ,1 1·,11Jicl 111eans ot eftecti11g 
tl1c entrv t>i. ,,,;1te1· IJeC<>111es 11ecess,1rv. Sc,1e1·;1l 111·oceclt11·es ,viii ,lcco111-, , 
1)lisl1 tl1is. L;11·gc ty11e leg11111e ,cecls, i11 ,111,111 qt1,111titics, ,11·e JJe1·t·o-
1·;1tecl with ,1 file, k11ife 01· s<>111c st1ch, 111c;111s ,,,l1ile s111,1lle1· ty11e seed,, 
01· seetls l1:111cllecl i11 Vc)l11111c c,111 l>e t1·c;1tecl \Vith hot ,,·ate1· <J1· s11IJJl1t1ric 
;1cicl. 1\11 t>rg,1niz:1tio11 ,11cl1 ;1s <>t11·s clc)es not l1;111cllc seetls i11 s11fficie11t 
q11,111tit)' tcJ ,,0 ,11·1·,111t tf1e e111JJl<)y111e11t cif 111ecl1,111ic,1I sca1·ifie1·s. T1·eat-
1nent v-0 itl1 l1<>L \1•,1te1· cci11,ist, ol (Jt1tti11g tl1e seetls i11 ;1 contai11e1· a11cl 
j)Ot11·ing ,,,atc1· he,1tccl t<> ;1 tc1111Jc1·;1111·e <)l ,1bo11 200° <Jve,· the111. The 
~eecl, a1·c the11 left i11 tl1c ,vatc1· ove1· 11ig·l1t. The ;1111c>11nt of ,,·;1te1· 
11,ecl sl1011lcl IJe f·i,,e <11· six ti111e, tl1e ''<>i11111e o[ seed ,111cl tl1is is i111-
JJc>1·t,1nt ,ts t<1<) s111,111 ;1 r111;111tity c;1n C<Jol IJeto1·e it l1as tl1e clesi1·ecl ef
fect 011 tl1e ,eccl co;1t,;. 011 IJei11g· 1·e111ovecl !1-<>111 tl1e 1v;1te1· the seecl is 
so,v11 at <)nce ,,,itl1011t IJci11g ,1110,vecl tc1 cl,·)' 011t. 1\ ,eco11cl 111etl1<>cl i~ 
to SO\V tl1e scetl ,111tl tl1e11 1Jo111· IJoiling· ,vatcr ove1· the seed 11,1n 01· 
seecl fl,1 t. 

T11•0 ye:11·s ,tgt> ,,·e c<>ncl11ctecl t1·i,1ls ,vitl1 seeds of A/l1izi(1 j11iib1·i~-
:si11 1·user1. Concentr:1ted s11lpl1111·ic :1cid t1·eat111ents at 1·rio111 te1111)era
t111 e of y2 110111·. I l1t>111·, a11cl 2 !1<>111·, ,,•ei·e teste<l. 1\ hot 1v;1ter treat-
111c11t w;1s ;1ls<> t1·iecl. E,1cl1 t1·e,1t111e11t JJ1·oduced ,t g·ene1·,1l ge1·111in,1-
tio11 i11 te11 clays, l)11t ,,,itl1 l1ot ,v,1te1· ti111e ,v,1s s,1vecl a11cl tl1e preca11-
tic>11s involvecl wl1en ,vorking ,vitl1 ,1cicl ,vere ;1voicled. 

Tl1e s11lj)h111·ic acicl treatn1ents cc>nsi,t of 11Iaci11g tl1e clry seecls in 
gl,1ss co11tai11e1·s ,111cl c;11·ef11ll)1 1)0111·i11g· ;1cicl o,1er tl1e111 1111til the)' a1·e 
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cl1,,e1·ecl. \•\IJ1e11 t1·e,1t111e11ts ;11·e te1·111i11;1tecl tl1e ;1cicl is }J()t11·ecl i11to ,t 
gl:tss cont,1i11e1· so tl1;1t it c,111 IJr..: 1·e11secl. 1-he seecls ,11·e tl1e11 tho1·
<>t1gl1ly 1·i11secl i11 1·111111i11g ,va1c·1· t<> 1·e111r>,'e ;111y re111:1ini11g ,1cicl. We 
<l<i 110L 11se ;1 11e11t1·;1lize1· ;1fte1· ;1ci<I t1·e;1t111e11ts ;incl !1;1\'e 11e,,e1· noticec! 
cle11·i111e11t,1l ellc·cts ff11· 11<Jt l1a,,i11g clo11e s<>. 

,l(:1cl 'I'1·e(1/111.(:11t <Jf (:1J/(JJl(:(1ste1.1· 

i\•f;111y s1Jecie, <JI c<it<i11e,1ste1, ,11·c <:l1;11·;1c.te1·ilecl IJy <l<111ble-cl<>1·111,111-
c·)' ,,,t1icl1 li1·,t 1·eq11i1·es 111oclilic:,1ti<>11 <Jl tl1c J1;11·cl, i1111)e1·111e,1l)le seecl 
c<J:1t,, lc>ll,1,,·ecl IJ)' :1 1Je1·i<Jcl <>l c<Jlcl ,t1·;1tilic,1ti<>11 t<> i11cl11ce ger111i11,1-
t if>11. lJsi11g tl1c J)<>lyetl1yle11e l>:1g ,y,te111 (sec IJel<J1v) tl1is ,,,ill IJc :1c
<'<>1111Jlisl1ecl IJ)' 5 <11· (i 111<>11tl1s <>I ,v,11·111 ,t1·;1til.ic,1tif1n followcll IJy :; 
111<>11tl1s ol c<>i<l. Tl1e USI)_,\ \'\l<1<Jtl)' - Pl:1111 Scee! i\l:11111:1I 1·ec,1111111e11cls 
,,1:1ki11g c:1J/1JJl(:11.1·te1· l1111iz1J11t11/1, seecls i11 c<J11ce11t1·;1tecl s11l1Jl1111·ic ,tcici 
t,11· I½ 110111·, l<>ll<>11·ecl IJ)' ~JO to 12() c!,t)'S ,tt ,JI O to 5()° F ,ts ;1 111etl1c>cl 
<>f gei·111i11;1ti11g tl11., [J;11·tic11l,11· ,1Jecie.,. It ;1lso s11gg·csts tl1:1t ,11cl1 ;1 
JJl'<><:ecl111·e 111ight lie· ellecti,,e ,,,itl1 otl1e1·,. S<J111e C<Jt<J11e,1stc1·, ,,,e1·c 
t1·iecl t1,i11g ,tc:i<I 101· ,·:11·i<Jt1s 1Jc1·i<J<I, ol ti111e foll<J1,,ecl IJ)' :l 111,111tl1, 
ul C<Jlcl st1·;1tific,1tio11 :tt ,Jtl 0 • 1-,,,0 l1<Jt11· :1cicl t1·e,1t111e11ts foll<>,,,ecl b)' 
:l 111,111tl1, st1·;1tific,1ti,111 ,tt 4() 0 ,1·cJ1·kecl ,,·ell 11•itl1 C1JtrJ11e(1.51(:1 11clp1e.1-

.111, C. 11clp1·(:.1.1(l p1·11('r·ri.,. (;_ (1pi(11/11tn, (:. f1·(111c/1et11 :incl C. f1·igid(1. 

011c c,11111<JI ge11c1·,1li:r.e ,11l1e11 C(l11si<le1·i11g seecl cl(11·111a11cie,. Tl1is 
i, IJ1·ot1gl1t <Jt1t IJ)' tl1e l,1ct tl1,1t i11 tl1e !:1st le,,• ',1'C:11·s ,,,e J1,1cl CXJ)e1·i
e11c:e ,,,itl1 tl11·ec cuto11c:1ste1·s ,,,J1ic 11 ;1ctccl ;1s tl1ot1gl1, tl1ei1· seecls ,,,ei·c 
,,,itl1ot1t i11l1il)ito1·,. c:rJ{(J//C(/,\'/{:J' 1J!(//"di1. C. 111ic1·11jJl1yll(l ;111cl its V,l-
1·ict)' C. 1111c·1 (JjJl1yll11 tl1)1111if11/111 c:;1cl1 IJcl1,1,,ecl like ;1 h,1ncll11I <)I g1-,1ss 
seecl ;111cl ge1·111i11;1tecl ,1·itl1011t JJ1·et1·e,1t111e11t. 1\ltl1<Jt1gl1 eacl1 ,,,:1s f1·0111 
,1 lc11·cig11 s<>111·ce ;111cl t1·e:1t111e11t lJelr11·c ,,•e 1·ccci,,ecl tl1e111 was 1111k110,vn, 
it scc111., s:1fc 10 ass,1111c tl1at clcJ1·111;111cies llicl nr>t exi.,t J'or it is 11nlikel}' 
1l1;1t ,t1>1·,1ge 111eth<><ls 11·<111lcl ,1l1c·1· i111pe1·,,io11s seecl c:11,1ts. 

,')/ I !Ill f IC!ll/U/1. 

1\t tl1e 1\1·11c1lcl ;-\1·IJ<>1·et11111 c>111· JJ1·et1·c;1t111e11t <>f seecls 1·ec111i1·ing 
1Je1·i1Jc!s 11f ,t1·;1tilic:1ti1111 i, <lo11c IJ)' 11sir1g JJ<1lyetl1yle11e pl,1stic l)ags. 
l'l1is 111etl1<icl }1;1, l1ee11 e1111Jlo',1'C<l l<J1· ,<>111e yea1·s ancl tl1e JJrocecl111·e is 
1·e;1s<)11;1IJI)' ,,,ell k11,J,1•11, l10,,,eve1· :1 fe,,• 1·e111;11·ks 111ig·l1t IJe i11 01·cle1·. 

Pol)1etl1)1le11e lil111 l1,1s tl1e 1)1·01Je1·t)' of IJei11g· ai1· J)e1·111c,1l)le )'Ct 
,,:1JJ01· JJ1·oc)f, ,,,itl1 tlic 1·c,11lt tl1,1t OX)'ge11 is ,111ailalJle tu tl1e co11te11ts 
IJy cliff11si<111. Th<: ,11·;1tifying 111ecli11111 t<> be 11se<I i, cla1111Jc11ecl, tl1e 
e1111Jl1asis !1e1·c is <J11 tl1e ,,,01·cl cl:1111J)e11ecl 1<>1· too 11·ct ;1 111ecli11111 co11lcl 
excl11cle st1fficie11t OX)'ge11. l11 J)1·r11Jo1·tio11, tl1e 111ecli11111 sl1011lcl 11c1L 
exceecl t\110 01· tl11·ee ti111c, tl1e Vf>l11111e of seecl. (Tl1is too is stressecl 
;1,· :1t JJl,111ti11g ti111e tl1c seecls ;11·e 11ot se1J:1r,1ted fro111 tl1e 111ecliu111 IJut 
tl1e e11tire C<>11te11ts of tl1e IJag· ,11·e S<J11•11.) The seeds ,tre dist1·ilJuted 
tl11·,>11g·ho11t tl1e 111ecli11111 ;111cl 1Jl,1cccl i11 tl1c IJ;\g ,,,hicl1 is the11 t,,,istecl 
,tt tl1e 111<Jt1tl1 ;111cl 111;1cle 1•,11Jo1· tigl1t ,,,itl1 :1 1·11l)be1· lJt1clcling lJ,111cl t1si11g 
11111cl1 tl1c ,;1111e tecl111ic111e e1111>l<J)'Ccl tci IJi11cl ;1 g1·;1f·t t111io11. 1\ JJ1·ope1·
ly se;1lec\ IJ:tg lll'<J11 i<li11g it l1,1s 11<1 ll:1,v,, ,viii ncJt 1·c·q11i1·e ,1ttcntio11 
cl111·i11g JJ1·et1·e,1t111e11t 11<1 111atter !1<J11' l011g tl1is 1Je1·iocl 111ight IJe. 

11:ig, c>f ~eecls 11eccli11g· 1J1·et1·C',1t111e11t IJ)' colcl a1·e JJlacecl i11 ,1 1·e
f1·ige1·,1to1·, set ,tt ,1IJ011t ,10°F 101· tl1e 1·cc111i1·ccl ti111e. Tl1ose 11eecling 



t\VO ~t,1ges t)l. p1·etre,1t111e11t to o,,e1·co111e tlot1ble-(lt)1·111,111c)' ;11·e pJ,1ced 
011 ;1 greenl1ot1se l)encl1 t<> ttn(le1·go ,v,tr111 st1·;1tific,1tio11; afte1· tl1is is 
clor1c tile)' ,ire t1·a11sl'er1·ecl to tl1c· relriger,tto1 to fulfill the colcl re-

• 

C!llll'e111ent. 
1'l1is 111etl1ocl ot· l1,111clli11g ,eccls li,1s ;1 nt1111be1· ()! (!isti11ct ,1clv,1n-

1,1ges. No attentio11 is 11eeclecl cl111·ing· tre,tt111ent })eriods, 1n,1king it 
c,trc free; ,tncl 1!1e pci,,il)i!ity of l1t1111an 111i,j11clg111e11t ci1· neglect ,ire 
eli111in,ttecl, 111,1king it cleJJendalJle. Seecls tre;1ted in the conventional 
111a1111e1·, if keJ)t 11ncle1· ,,,et soggy c<)nclitio11s 01· if J)er111ittecl to clry 
011t tl1rough l1t1111a11 e1·1·01·, c,tn tl1ro11gl1 s11cl1 1nistre,1t111ent, pass into 
ne,v clorma11cies <)1· perisl1. The 11·;111sparent wall of tile bag h,1s the 
aclv,111t,1ge tl1,1t vis11al i11,1Jectici11s c,111 be 111,tcle to reve,1! ;111y ,1ctivity 
tl1:1t occ111·s witl1i11. Fo1· ex,11111)le, ,vl1en cle,1li11g witl1 111ateri,1ls s11ch 
,is J)r1vidir1, Cl1irJ11r1ntl111.1· ,t11cl 111,111)' ot tl1e r1i/J1t1·n1i11i., ,vl1icl1, l1,1ve eJ)i
cotyl, or shoot l)ttcl clor111,111c)·, tl1c extent of 1·,1clicle cleveloJJ111e11t c,1n 
IJe e,1sily ol),e1·vecl i11 tl1is ,va)'· 

St1·r1tif)•ing 1\Icdir1. 

The stcick 111ecli11111 11,ecl fo1· tl1is JJUrJ)Ose is co1111)osecl of 11,1![ sane! 
;-incl h,1If pe,1t 111oss. 1\ few tests of stratifying 1necli,1 !1,1ve been 111,tde 
usi11g ;1 v,11·iety cif 111,1teri,1ls s11cl1 ,1s J>erlite, s,tnd, pe,1t 111oss, sph,1gu111 
111oss, t1nste1·i I izecl JJOtti 11g soi I ;incl ,,er111 ic11l i te. l t ,v,ts f'ot1ncl that 
tl11·ee JJeonies JJerfo1·111ecl !Jest in ,1 111eclit1111 (Jf plai11 sa11d b11t ,vith 
otl1e1· subjects there ,v,1s 110 imp1·<ive111ent over the s,tn(I ancl peat 111oss 
con1bin,1tion. S0111e fJe<>J)le t1se ,1Jl1,1gnu1n 1r1oss as ,1 111eclit1m ,111cl fo1· 
seecls neecling· 011ly periocls ol colcl, tl1is ,,,ot1lcl be s,1tis(,1ctory. Ho,,·. 
e,1cr, for seecls cleJJenclc11t t1pon tl1e IJ1·e,1k-clo,vn of i1111)erviot1s coats 
by 111ic1·0-org,1nis1ns, its 11se beco111es q11e,tionable ,1s SJ)h,1g·nt1111 moss 
h,1s ,inti-biotic JJroperties ,vl1ich C(>t1lcl ret,1rcl this ,1ction. 

\,Vl1eneve1· it is JJ1·;1ctic:1ble, C<Jt1ntecl 11t1111bers of seecls ;11·e tisecl 
,vhen 111aki11g tests to ,1cq11i1·e ger111i11atio11 cl,1ta. lf tl1ey a1·e s111all, 
a11cl co11nti11g wo11lcl !Jc too ti111e-cons11111i11g· 01· cliflic11lt, 111e,1st11·ed 
,1111ot1nt, are t1secl so tl1,1t re,1s<J11,1ble co1np,11·iso11s ol ger111ination can 
be 1n,1cle. Tl1e perc·e11t,1g·e cJf so1111cl seecls is 11s11all)' cleter1ni11ecl by ,1 
cutting· test b11t no tests ol g·er111i11,1tive c:1p,1city have been perfor111ed. 

Wl1en ,vo1·ki11g \1'itl1 ,eeds ,It ,1 !)ota11ic,1! institt1tion one is called 
111)011 to h,111clle 1natcri,1I lro111 :1 wicle v,11·iety of species f1·0111 111anv 
parts of' tl1e ,vcirlcl, sci111e of wl1icl1 l1ave 11ever been in cultiv,1tion. 
F11rtl1e1·1no1·e seecl gatl1e1·ccl ,1t s11cl1 ,111 i11stit11tion ofte11 provicles s11ffi
cie11t q11a11tities eve11 of 1·,11·e s11bjec·ts to ,1110\V ,1 dozen or 11101·e treat-
1nents, while ,vork involving seecls fro111 other sou1·ces 111ay be li111ited 
by the supply. 

Expe1·iences ,vit/1 ,r;;o111e S(:/eclecl 1'vlr1le1·ir1ls 

TJ1is fi11,1I sectio11 \,,ill (lesc1·i!Je a selection of ex1)e1·iences witl1 
sucl1 1n:1terials. The i111pcirtance of vari,tlJility in seecl clor111;1ncies 
shou Id be stressed. l\1f ,111 y w i 11 J)erforn1 cons ist,1n t I y i 11 ;1 111,1nner 
si111ila1· to these examJJles, yet wl1en collected from otl1er sot1rces, or 
,vl1e11 storecl lJy clitle1·ent 1nethocl~, !Jeh,1vio1· 01· so1ne 111ight be unpre
cl ict:1 ble. 
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flex se1·1·r1tr1 \\'he11 ,Ltl)jected to cig·l1t expe1·i111cnt,1l p1·et1·e,1t111e11ts, 
reSJ)011clecl best to 3 111011tl1s ,it 40° F 1)1·oclL1ci11g ,L goocl ge1·111i11,1tion i11 
7 cl,1ys. 011e lot s<)\1'11 ,\'itl10L1t p1·et1·e,1t111ent p1·oduced a single seed
! ing· in 7 111011tl1s. 

flex lrtlif olic,, f. i11teg1·r1, ,111cl I. yi1nnc1ne11s is wl1e11 provided ,vitl1 
5 111onths ol w;1r111 followecl l)y 3 1no11ths of colcl 1)1·ocluced a general 
ge1·111in,1tici11 101 e;1cl1. 

flex c1·e11c1tr1 co111;exr1 l)I'<)dL1cecl ;1 ge1·111in,1tio11 \vitho11t pret1·e,1t-
111ent of 7fi':1o ;111d a 91)'¼ st,111d ,1fte1· .3 111<)ntl1s ,tt LJ{) 0 . T,1,0 111011ths 
cif ,v;11·n1 st1·;1tilic,1tion follciwecl by 2 111ontl1s of colcl ,tlso p1·ocluced a 
gcr1nin,1tio11 of 90o/0 , \\'l1crc,1s lo11ger t1·e,1tn1ents of 3 n1ontl1s w;irm 
follo,ved l)y 3 111011tl1s c)f ccilcl 1·ecl11cccl tl1e stancl to 72o/0 , 

Acti111d1r1. j10l)>gr1111.r1 gc1·111in;1tecl gc11e1·,1lly in 20 da)'S afte1- three 
111011tl1s of ccilcl ,,,hile A. l1rJ/01111/1tr1 J)t·o,,iclecl its best ge1·111i11ation in 
23 clays ,1ftc1· 3 111011tl1s cif ,,,,1,·111 follo,,,ccl by 3 111011tl1s of colcl str,tti-
1 ic,ttion. 

In St y1·,1c,1ce,1e--P le1·11.1 t.y1·r1 x cr11 y 111 /; r1.,r1 a11cl l". lt1.1·p1 dct !JCr 1·or111ecl 
IJc,t ,1fte1· 3 111onths of ccilcl. P. cu1·yr11l1osa \\'l1e11 sown witl1011t pre
t1·e,1t111ent st,11·tecl a11 e1·1·;1tic ge1·1ni11;1Lio11 in 8 cl;1ys ,vl1icl1 ,v,1s still 
co11tinL1i11g 5 111011ths late1·. 011e lot JJt·ovicled ,vitl1 3 111ontl1s of cold 
procl11cecl ,1 L111ii'o1·n1 st,111cl i11 12 cl,1ys. 

Sty1·r1x <Ji1r1.1.11r1 ;111cl S. jr1po11icr1 ;11·e each clcJubly-clo1·ma11t and 
ge1·111inatecl !)est after 5 111ci11tl1s of 1v,11·111 lollo,vecl l)y 3 111onths ,it 40°. 
Ho,veve1·, ·i11 e,1cl1 case s0111e s0L1ncl scccls 1·en1,1inecl wl1ich 1vo11ld 1Jer
l1,11)s ]1;1ve ge1·111inatecl ii !011ge1· ,11a1·111 pe1·iocls ,,,ere given 01· s11lpl1111·ic 
;1cicl sc,1rific,1 tio11 w,1s t1·iecl. 

,,v11e11 t1·iccl with 5 J)1·ct1·e,1t1nents C'r11·ni1s contr11vr:r.1·r1 a11d C. 1·c1ce
r11.r1sc1 each clicl best ,,,ith ;1 5 111ontl1 ,v;11·1T1 ;incl 3 111011tl1 colcl co111bina-
1ion. C. l1r:s.5r:i 11eeclecl <)11ly a single t1·e:1tment; 3 1no11tl1s of cold for 

• • 
ge1·1111na t1011. 

Fot1r 111011tl1s of \\',11·111 follo1vecl by 3 111ontl1s of colcl satislied the 
1·cc1t1i1·e111e11ts 11eeclecl to ge1·111inate l)otl1 Stc1p!1yler1 t1·ifol1a :incl S. 
colc/1icc1 .. 

f"tc/er1 r1ilc'11s· perfo1·111ecl ,ts cloes <J111· n;1tive P. t·rif oliata ancl ge1·1ni
n,1tecl ;1fte1· recei,,ing 3 111011tl1s 01· C<)lcl. 

\•\711e11 so11111 ,vitl1011t 1)1·et1·<::,1t111e11t Ponci1·11s t1·ifulic1tc1 procl11cecl 
;111 85% ge1·111i11ation i11 9 111011tl1s IJ11t ,,,itl1 3 111ontl1s ol cold st1·,1tific,1-
tio11 a l 40o/0 ge1·111in;1tio11 tcicik 1ilac·e i11 24 days. Tl1is fig111·e s01111ds 
1·icliculous b11t ;1s these scccls ,ve1·e J)olye111bri~nic 111ore than one seed
li11g· clevelo1)ccl fro111 s0111c <ii the seecls. 

P1·i11s·cp1r1 si11c11.1·1s l1,1s nci clo1·111,1ncy. Atte,- 14 y2 montl1s ot cl1·y 
sto1·ag·e it still J)1·od11cecl ;1 ge11e1·al ge1·111in,1tion, tl1e longest 1Je1·iocl for 
,vl1icl1 ,,,e l1,11'e ;1 sto1·,1g·e 1·ecord. 

f:>sc1tdolr111x r1rnr1/1ili.5 ge1·111i11atecl e1·,,;1tically withot1t pret1·e,1t111ent 
IJut ,1f'ter twc) 111011ths cil colcl str,1til'ic;1tion a 11nii'orm st,tnd of seed
lings a1J)JC,1recl i11 IO clays. 

ot· six Kc1lopc1nc1x pict11s })ret1·e,1t111ents 4 111011tl1s of w,11·111 foI
lo,vecl by 3 111011tl1s of c<Jlcl ))t·odt1cecl ,1 15% g·e1·111in,1tion, 5 111onths 
,v,11·111 :incl 3 111onths colcl ,1 37% ge1·111i11;1tion ancl 6 111ontl1s 1v,11·m :3 
111ontl1s colcl ;1 germin,1ti<)n of 47%, 
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Seells <if Acc111t/1(;jJ(111(1>: /-1e111yi ,,,e1-e 1-ecei,1ecl f1-c)111 Czecl1oslov,1ki:1 
in tl1e 111<)11tl1 of 1'11,t)'· Tl1ei1- J)e1·iocl of st1·;1tilic,1tici11 ,,1 ,1s J)l,11111ecl so 
tl1:1t if gc1·111in,1tio11 c>cc111·1·ecl it ,,,011lcl t,1ke J)l,1ce 11nde1- conclitio11s 
f;1vor,11Jlc tc> seeclli11g g1·0,,1th. 'l"J1;1t is cl111·ing tl1e lengthening days ot 
J,1te wi11te1- 1-atl1er tl1:111 tl1c sl1cirt cl,iys cif l,tte ;111t11111n 01· e;11·ly winte1· 
,vl1e11 g1·<>1vth is less ,1 ig<>ro11s ;111cl cli,e,1se J)c>ssiliility 11101-e p1·ev,1lent, 
\ 1Vl1en scells ,11·c tl1011g·l1t t<J be clo11IJl)1•clo1·111,1nt tl1c ,v,11·111 t1·e;1t111e11t is 
lcngtl1c11ccl t<> ;11·1-i,1c ;1t .,11cl1 ti111i11g-. St1·;1tific;1tio11 JJe1·iocls ol (i 
111ontl1s ;111cl :l 111c>11tl1s 1·c,11ltecl i11 ;1 l;1te Fel)1·11;11·y sc)wi11g cl,1tc :ind ;: 
g·er111i11;1t i(i11 whicl1 ,11:1s cci111JJletecl i11 7 d,t)'S. 

Cr:!11.rt111.1 J"lr:p/11111(;/1/(>!111.1 IJcl1;1,1ccl ;1s <>111· 11,1tivc C . . 1l·(111de11.1· lloc~ 
,vitl1 ge11c1·,1I ger111i11;1ti<i11 cicc111·1·i11g ;1lte1· :l 111cJ11tl1s of ccilcl st1·,1tific,1-
•• 

t1on. 
E11c11111111i11 11./111r;i1lr:.,,. ,,,J1ic,]1 l1:1s ,l 1·e1J11t;1titi11 fo1· ge1·111i11;1ting 

J)<>o1·ly, JJ1·ocl11cecl ;1 ge1·111i11atio11 <>I' 'ill';?~ in tc11 cl,1ys wl1en g·ive11 a 2 
111ontl1 ccilcl J)eriocl. 1"hcse ,11e1·e tl1e !Jest 1·es11lts i11 t,vc> i11st:111ces. 

111 c<><>JJer:1tio11 ,1·itl1 ;1 g·r;1cl11,1tc ,t11clent, ,vcii·king· 011 tl1c c1111nccs, 
seecls <)I tl1e tl11·ee SJ)ecics ol Cl111r:11(;111e/es a11cl ;1 l:11·ge n11111IJe1· <Jl c11l
tiv,1rs ,11e1·e ge1·111i11:1tecl. 111 all c:1se, ,1 2 111011tl1 J)c1·iod of cc)lcl JJ1·0,1ecl 
to be tl1e !)est 111etl1<)cl of t1·e,1ti11g l)c>tl1 C/111eno111eles ,111clC),clrJ11i11. 

rl'l1e ])e1·iocl ()r l<>Ilgevit)' ()[ ,1 /!1izir1 71tlil;1·is.1in seeds i11 cl1·)' sto1·,1ge 
is ext1·e111ely long. Scells collectccl i11 Cl1i11;1 in 1793 we1·c stci1·ecl in :1 
!)ox ;1t tl1e l11·itisl1 i\1l11se11111 of N,1t111·al Histc>1·y. 111 SeJ)tc111l)e1· of 
l 9·10, cl111·i11g· tl1e c<)t11·sc cil ,111 :1i1· 1·;1icl li1·e, tl1e !)ox bec,1111e ,,,et ,111<! 
1l1e ,eecls g·c1·111i11,1te<l :1lte1· 147 )'e,11·, <Jl cl1·)1 st<J1·,1ge. Sl1011lcl ;1 JJe1·s011 
,1101·1·)' :tlJc)ttL tl1e J1;1z,11·cls of ,,,01·ki11g ,,,itl1 ;1cicl, 01· not h,1,1e 1·,1cilities 
l<> J)1·ovicle l1<)t ,11:1te·1·, l1e still h,ts :111otl1e1· 111etl1ocl ol ge1·111i11,1ti11f!. 
Al/1izi11 11t/i/;1 i.,.,11-1 seecls - j11st stc>1·e tl1c111 i11 ;1 l)<>X fo1· 1,17 ye,11·s ;111tl 
tl1e11 S(),tk tl1e111 clo,11n ,11 itl1 ,l fi1·e l1ose. 

1'1lOl)ER1\1"0ll LE!-\CH: 1"11,111k V<)ll, j\,[1·. f<)l'Cll1,1111. , 
\,\Te J1;1,1e li,,e i11in11tes 101· c111estions ,,-\1icl1 is 011 ,1 s11l)ject ()r g1·e:1t 

i11te1·est ,ts I c,,n see, looking ;1t tl1e ;111clie11ce. 
i\1fll . . /1\i\,JES \ 1VELLS: I ,11cJttlcl like to ,1sk Al Fo1·clh,1111 ,,,l1;1t 

trcat111e11t l1e gives 1\111;1\)ilis. 
1\1

[ ll. FORD HA i\11: 1\ cc)lcl J)e1·i<>ll of :1 IJot1 t five 1110n tl1s f ollov1-
ecl b)' tl11·cc 111ontl1~ - ,,,e l1,1,1e l1,1tl g·oocl ,11ccess ,,,ith tl1ree 111ontl1s of 
cacl1. IJ11t 1 tl1ink ;1 l011gc1· J)e1·iocl ol ,,,,11111 st1·,1tific,1tion ,,,011lcl be bet
ter. 

J\,f Il. SHUGElll: I ,vo11lcl like'. to ,1clc\1·ess tl1is to ~'01n. Tom, 
l1:1ve yo11 l1:1tl any- ex1)e1·ience i11 tl1e ge1·111i11:1tio11 of virgini,111,1s? 

l\1lll. PINNEY: Tl1e fi1111pr:1·11.1· vi1gi11ir111r1 - ,,,e l1,1,1e l1,1d con
side1·,1blc t1·011ble ,,·itl1 \1a1·i,1tio11 i11 tl1e ,tor,1ge ,incl ge1·111i11ation cha1·
:1cte1·istic.~ of tl1is seecl. 

1\11 ll. HILL: Tfi111, ,viii yci11 give 11s ;1 !)1·ief c\esc1·i1Jti<>11 cif tl1i, 
Dybvig 111;1cl1ir1e 1<>1· cle;1ning ;111cl ll11sl1ing the seccls? 

i\1Jll. JlJNNEY: Yes, Jack, it is ,1 little c·ylinde1·. 1'l1c ,vholc 
111acl1i11e is11't ove1· t,110 ,tnll a l1alf feet hig·h ;ind I i111,1gine 18 inches 
:11·01111cl. The1·e is ,1 se1·ies or tliscs. The tig·l1te1· yo11 p11t the discs 
clo,v11 (i1· sc1·e1t· tl1e111 cl(i,vn, ,111cl tl1e ,11no1111t 01· 1vate1· yo11 11se, a11cl 
speecl yo11 1·ot,1te tl1e lliscs dete1·111i11es the efficiency of tl1e cleani11g 
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OJJc1·,1tion. YoLt c,111 clc,111 s<J111e ve1·y tlclicatc seeds ,vitl1 it very nicely 
IJy cl1,111gi11g sJJcccl ,111cl IJy cl1a11ging tl1e tJressL11·e. ScJ111eti111cs we Ltse 
tl1is i11 ./1111ipe1·11.1· 1111·g1111r111r1, t1·)1i11g ,vith ,v,1te1· to g·et tl1e ,vaxy co,1t 
I) I f. 

i\1! IZ .. LOvVENFl~LS: \1V;1,11't S0111C \l'Ol'k done 011 vibt11·nttl11 at 
tl1cse 1J1·r>ceecli11gs ,,,J1e1·e tl1e ,ee<l 1A1,1, ge1·111in,1tccl bette1· if it w,1s pick
et! IJefo1·c it ,11,1s 1·i1Je? Ha,1c )'OLJ clo11c ;111ythi11g 011 tl1;1t? 

i\•lll. FORl)Hf\i\•I: \\Tc l1,1,1c t1·iccl tl1is ,,,ith ,1 lc,11 tl1i11gs IJ11t we 
l1,1,1cn·1 l1acl ,1e1·)' 11111cl1 st1cccss IJy tJicking seecl J)I io1· L<J 1·i1)e11ing. 

I)ll. lZEISCH: Ch,tcl, ,1·0L1lcl ,011 co1111nent 011 this work clone at 
Ol1i<J St;1tc IJ\' 11. J>. S111itl1 ,•c,11·s ;1

0
,."o <>11 tl1c ti111e the seecl ,v,1s collect-, , 

eel, l ,11;1sn't ;11·ri1111cl at th,tt ti1nc. 
I)IZ. CHAI)vVICK: J~;1ck sci111e 20 ye,11·s ;1g<J thc1·e ,,,;1s ,1 1·epo1·t 

tl1:1t c;1111e <>ttt of lo,11a IJy tl1e cit)' lorestc1· ,11110 J1;1cl \Jee11 collecting 
;111cl gc1·111in;1ti11g scccl <>f 11 il)ttr1111111 lri1· ,eve1·;1l yc,trs. He st111nblecl 
<>11to tl1c l;1ct tl1;1t ii tl1c seecl ,v,1s collectccl j11st J)1·evici11s t<> the tin1e 
it ,1·:1s 1·i]JC, I ,1-<JL1i<I ,,t)' JJr<>IJ,ti)ly t,vo to tl11·cc weeks IJefo1·c yo11 1101·
!11:1!1,1 ,11011Icl collect it, :incl ii it ,1·,1s t,1kc11 ,tt th,11. ti111e ,111d so1A1n di-, 
1·ectly, tl1at ge1·111i11:1tio11 w;1s C<Jnside1·:1!Jly !)ettc1· tl1;1n goi11g tl11·011gl1 
the 1·eg11!,11· st1·atil.ic,1tio11 J)e1·iocl. 

No,,, ½'C ,1tte1111Jtecl l<> rc1Je,1t tl1,1t ,11ci1·k ,tl Ol1io Stae ,tnd I 11111.,t 
,,t)' tl1,1t ,,,c ,11 e1·c 11<>t s11cccs,l11l in getti11g tl1e s,1111e 1·es11lts tl1at lie 
1·e1J<)1·tctl. 

i\,JQDEIZA'1'0]{ LEf\CH: I 111igl1t IJe ,t!Jle to ,tdcl jL1st ;1 ,,,01·cl . 
. J,tJJ011ica if co!Jc,ctetl i11 tl1c 111icltlle <JI N<>Ve111be1· ,vill sc,11·ely g·er111i
n;1tc ,tt ,111. II yo11 take tl1c seecl ;1bo11t tl1e 111iclclle of A11g11st ,tnd 
d1·y i11 :111 oven :1t lll2 clcg1·ees ,incl so,v i111111ecli,1tely, it will ger1ninate 
1'c1·y ,veil. 

I IJclieve ½'C 11,1,'c ti111e lt>1· <>11e 11101·c q11estio11. 
i\,JR. \i\T,'-\ YNE LOVELACE: Fo1· tl1e JJ:1st loL11· ye,11·s ,ve h,1ve 

JJickecl Vi/;111·1111111 t11fo/Jr1 ,111cl fli/11111111111 de11tr1t11111 j11st prio1· to ripen
i11g ,incl ,111 !0111· ye;11·s seeclecl t!i1·ectl)1 to tl1e lielcl i11 Aug·t1st ,111cl got 
ge1·111i11;1ti<111 tl1e follo,vi11g· SJJt·i11g. \1Ve clicl tl1;1t again this year ,incl 
ttJJ(>n i11specti11g· 0111· seeclli11g· ;11·e,1s, tl1e .J:11Jonic,1 ,tpparently we1·e ,veil 
ge1·111i11,1tecl. \'\1e l1,1,e ;1lso clo11c this 111itl1 C<;1ni1.~ 111a~·- Sci app,11·ent
ly tl1e1·c is ~ci111etl1ing t<> co11sitle1· l1e1·e. 

D IZ. llEISCH: Ho,11 111,tn)' ,,,;11·111 cl,1ys cl<J )'<Jtl !1a,1e follo,,,i11g 
~o,,·ing? 

J\'IR. LOVELf\CE: Ag·,1in ,,,e 1101·111;1!!)1 so,v tl1,1t i1111nediately 
LIJJC>n c.cillectio11, ,11hicl1 is i11 f\11g11st. 01· co11rse, ½'C h,1ve ,1 goocl 
111,11·111 f\ugt1st ,incl SeJJte111.be1·. 

i\1lODERf\1'01{ LEACH: Gentle111e11, I ,11n sor1·y to l1,1ve to cut 
,111 tl1is disc11ssi<111. It is ;1 s11bject of g1·e,1t i11terest to all of you, I 
kll()\I', ,lll(l I ll<>])C y<>LI C,111 cor11e1· 1)1·. lleiscl1, ·r()lll J>i1111ey a11d l\t[1·. 
F<i1·c!l1,1111 ,1fte1· tl1is sessi<J11. To ;111 tl11·ee ,ve ,11·e g1·eatly indel)tecl. 

l ,viii t111·11 thi~ 111ecting· IJ,tck to P1·esiclent Bill Snyder. 
PIZESII)ENT SNYDER: 'Tl1a11k yott ve1·y 111ucl1, D,1ve. 
l'lie 111eeting· tl1is afternoo11 ,viii co111111ence ,tt 1:15. 
(Tl1e scssio11 1·ec.essccl ,it 12: IO o'clock.) 

l{ECESSED 
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SATURDAY AFTERN010N SESSION 

December 8, 1962 
I 

Tl1e fi11al sessi<Jn co11,1enecl at I :3() (J°Cl<1ck, J>1·esicle11t Snycle1· J)re
sicling. 

PRESIDENT SNYI)Ell: \ 1Ve v-1ill get sta1·tecl 011 tl1e ,1lternoon 
J)rogr,1111. The j):1nel <!i,ct1ssio11 is on the Prc>1)ag,1tion of Sj)ecii'ic 
P];1nts. The lvI oclc1·,1to1· is .Jolin ]). Rol lcr, Verl1;1len N 11rse1·y Co1n
p,1ny1 Scottsville, Tex,1s. 

lvIODERA"TOll llOI,LER: 1.-11,1nk yc>tl, ]~ill! 
1.-11e lirst st1bject tincler cli,c11ssion is the P1·01),1gation <lf 0,1k,. 

T(J cliscuss the p1·opagation of Un11st1al Oaks is Ivir. ll. lloy Forster, 
Ho1·tict1lt11r;1l ExJ)e1·i111ent Static,n .. V,inel,1ncl, Ont,1rio, C,1n;1cl,1. 

UNUSUAL OAKS 
ll. Ro\· l•0Rs·1·ER 

Hai til·1tlt1l1·a/ Exp1:1·ir11ent St11ti1Jn 
Vine/11nd St11ti1Jn. Ont111·i1J , 

l)cfo1·c l t111<lertO<lk ,1 sl101·t stt1cly 11ecessa1·y £01· the J)re1),1rati<>n 
<>I. tl1is c!isct1ssi<1n, 111y kno,vleclge <ll o,1ks w,1s li111ited to perhaps ,1 
clozen or scl SJ)ecie., co111111onl)' l1lt1ncl i11 t1·ee ;incl sl1r11b collecticlns. l 
le,1r11ecl tl1,1t tl1e1·e ,11·e 300 SJ)ecies ill 0,1k in tl1e te1nper;1te reg·ions. 
less tl1,1n ,1 thi1·cl or whicl1 ,tre i11 c11ltiv,1tion. If ,111 tl1e ct1ltivars ,111cl 
l1yb1·icls ,11·e i11clt1clecl v-ritl1 tl1e s1)ecies tl1ere is a ,,,icle v,11·iety i'or the 
g·rc>wer to c:ho(lse (1·0111. There ;ire shrt1bs ancl s1nall trees, cleciclt1ot1s 
01· evc1·g1·ccn. Tl1c1·c ,11·c f,1stigi,1te ,111cl 11enclt1lot1s fo1·1ns. S0111e !1,1ve 
varieg,1tec! or cc>lored le,1ves, wl1ile 1lthe1·s h;1ve cleeply c11t le,1ves like 
tl1ose of ,1 J'ern. 

"fl1e1·c ,ee111s tel l1,1ve been little, ii ,111y, sy,te111atic bi·eeding· work 
clone witl1 0,1ks. Tl1is is l1;11·dl)' ,t11·p1·isi11g· c:,11sidering· the ge11e1·,1ll)· 
slow g·rowth 1·,1te ,,I tl1e t1·ee,. Prc>1)ag,1tio11 is slow if 11ot clittic11lt. 
J\'Iost <lf tl1e l1yl11·itls ancl v;11·i,1nts 11,1\'e :11·isen by cl1ance, ,incl few sce111 
Lo l1,1,1e !)ecn clistril)utecl beyo11cl Bclt,1nic,1l (;arclens ,incl other c·<Jllec-

• 
ll 0115 

Dt11·i11g ,t 1·cce11t t1·i11 to E11gla11cl I ,,,,ts ,1ble to i)1·owsc aro1111cl the 
(Jak cclllect ion ;1t l{e,,, G;11·clens. Fell' tl1e J.;111·1)oscs of this talk I 111igl1t 
l)ette1· ha,,e visitec\ Bllt,1nic,1l (;;11·cle11, i11 tl1e unitccl St,,tt's, b11t tl1is 
,,:,ts not fJOssi blc. 

1-ht1s 111y ,electic,11 ot 0,1k, 1·eflccts 111)' 1l,,•i1 i>·1ckgrcJ,111cl, whicl1 is 
i11 11ritain, a11cl 111<l1·e I ecently in C,111acl:-1. 

1\1nerica is a 1·icl1 conti11e11t i11 0,1k S))Ccic,. I ;1111 t111t,1111ili,11· 
,1·itl1 111ost ol these, so it ,v,lttld !)e l<l<llisl1 for 111e tc1 ,tttem1Jt l<J clescribe 
them. Of the 0,1ks I v-,i[l ;1tte111pt l<> c!e,cril)e, 11ot ,111 ,11·e being 
g1·0,,,11 in this co1111tr)'· S1>111c' of tl1e111 )'l>tl n1ight not consicler 11n
t1st1al b11t tl1ev ,11·e 111111s11,1l l<l 111e - - ;111cl ,tl)<>ve ,111, ;1tt1·;1c·tive trees. • • 
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So111e Oak S1Jecies ;1n(! Culti,,;11·s 

Q. c11.1·t111111ef 0/111. Chestnut-leaved Oak. 
A J;11·ge cleci(luo11s tree ti JJ to I ()0 feet. 

i11g· 1·esc111bl,111ce to tl1e cl1est1111t. C,;11cas11s 
(llcl1cle1·) . 

Tl1e lea,,es h,1ve ,1 strik
ancl Alg·e1·i,1. Zo11e VI l 

Q. crJccife1·r1. Ke1·111es Oak, G1·ai11 T1·ee. 
Eve1·g1·ee11 sl11·11IJ to 12 to 20 feet, rese111IJling ,I l1olly witl1 stilf lc,1[ 

SJJi11es. Ho,t jJl,111t ol tl1e Ke1·111es i11sect once 11secl ;1s ;1 clye. 1\1feclite1·-
1·;111e;111 1·egio11. Zo11e VIII (Rehcle1·). 
Q. ce11·1.,. T111·key O,tk. 

A cleciclt1011s t1·ee to 12() Feet of q11ick g·1·0,,,tl1. k So11tl1e1·11 E111·01Je. 
1\si;1 1\1li1101·. Zo11e VI (Rel1cle1·). 
v,11·. 11111·ir:gr1tr1. i\ goocl ,,arieg·atecl f<)1·111. 
Q. geo1·gir111r1. 

Deciclt1011s sl1r11IJ cif tl1e 1·ecl ci;1k g·1·0111J, note(! fr>1· ,1t1t1111111 C()lo1·. 
Geo1·gi,1, U.S.A. 
0. ilex. Holly or Hol111 Oak. - . 

1\11 cverg·reen t1·ee of tl1e l\1fc<lite1·r,111ean 1·egio11. A st1·iking t1·ee 
i11 tl1c l,1nclsc,1pe in regions ,vhere it is hardy. Very v,11·i,1ble in le,tf 
cl1;1r,1cteristic~ ;111cl h,1s 111any rt1lti,,ars. Zone VIII (Rel1clc1·) . 
Q. x /11cor11l1er1nr1. Lt1co111 b 0;1k. 

A l1ylJ1-icl (Q. cc1·1·is x s11ber) l1;1ving 1nany for111s s01nc ol tl1e111 
ttjJ to l(l() feet l1ig·l1. 
v;11·. cl111e1·.1·ifrJ/1r,. 1\r1 everg·ree11 ~111all tree ,vith •,t v;1ricty cil lc;1f 
shajJCS ;111cl ccJrky IJ;1rk. Zone VI J to \ 1III (llel1der). 
Q. J,r1r1 ticr1. 1\1·111eni,1n Oak. · 

S111:ill spre,1cli11g· tree tl)J to 20 feet, h,tving· l,1rg·e h,1n(!s0111c le,1ves. 
1\ ratl1er exotic lo<iking· tree ;incl one of tl1e IJest sn1,1II <>aks. Zone V 
(Rel1cler) . 
Q. 1·0l11t1·. Englisl1 01· Co111n1011 Oak. 

Tl1e type is ;1 l,1rg·e SJJrcaclin~ t1·ee to 100 feet. Eu1·01Je, Nortl1 
1\fric,1, West 1\si,1. Zone IV (Rel1cle1·)·. The1·e ;ire 111,111y ct1ltiv,1rs. 
Tl11·ec of tl1e best ;11·e v,11·. r1.,plenifolir1. ,,;11·. r1t1·rJp111·j,111·c:r1, v;11·. f11.,
tigir1t11. 
0. ve/11.t1nc1. J~l,1ck Oak, Yellov1' B;irk Oak. - I)ecid11ot1s tree to I 0() feet. A )'ell<J\V t!ye is ext1·;1ctecl 1·1·0111 tl1e 
IJ,11·k. One of tl1e finest n,ttive oaks esJJecially v;11·. 1·11/,1·ifrJ/ir1. Zone 
IV ( Rcl1cler) . 
Q. cr111r11·iensis syn. -,-,1i1·/Jecl,ii. 

;\ cleciclt1011s tree to 120 feet ,1·hicl1 1·etai11s its le;ives into the win
te1·. A ,veil sh,iped clensel)' clad tree ,,,itl1 att1·active leaves. Nortl1 
1-\l'rica, S.vV. E11rope. Zo11e VII (Rehc!er) . 
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I ,11n g1·;1tet·11I tc> tl1e follo,,,i11g· ,vho SllJJp!iecl lists of 0;1ks g1·0,v
i11g in tl1c v;1rio11s A1·boreta ,,,hich ,,,ere of great l1e!JJ in 111,1ki11g· tl1c 
selection of Species. 
1\. R. Bt1ckley, Nation,1I Arbo1·et11111, Ottawa. 
D1·. Rich;11·cl 1\. Ho,v,1rcl, Arnolcl ,0\1·borett1111. 
Sylveste1· G. lvfarcl1, U.S. Natio11al .1.\rlJorett11n. 
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lZO)' i\•f. N<>1·lli11e, J\·I,,1·L<>11 f\1-l><>1elt1111. 
L. L,1ki11g·, lloy,11 11<>L,111ic;1l G,11·lle11s, H,1111ilL<>I1, 011L,11·io. 
F1·ed G:1lle, lll:1 C,1s,)11 G:1IJ0,1•;1y G:11·cJe11s, Pine i\•lo11nt,tin, Georgi:1 

i\•fOl)Ell;\ TOil llOLLEll: Tl1,111k ,ot1, i\•I1·. Fo1·ste1·. 
' Next is P1·<>]);1g,1ti<>11 <)I 0,1ks f1·0111 Seecl, ,111cl ,,•e ,viii !1ea1· ,1g,1i11 

l1·c>111 Rov N<>1·cli11c c)I i\•I,,1·tc,11 .'\1·l><J1·ct11111. 
' 

' 

PROPAGATION OF OAKS BY SEED 
Ile>,· Nc>IlI>INI, 

·r l1r: 111 rJ1·trJ11 A 1·brJ1·et11111 

!~1.1·! r:. I I I 111 ni.1 
• 

l'l1c ge11t1s Q·11r:1 c11.s L. ,i1· 0,1k c,,11t;1i11s ,1IJot1t 275 '])ecies ;111cl 5() 
l1ylJ1·icls. ,15 SJJt·cies ;111cl ;{() l1)•li1·itls ;11," lot1ncl i11 No1·tl1 i\111e1·ic:1. Tl1e,· 
;11·e clist1·ib11tell tl11·ot1g·l1 tl1c t<>lclc1· ,111cl te1111Je1·,1te 1·eg·io11s ot the 
No1·tl1e1·11 He111i,JJl1c1·c ;111cl s<>11tl1,1•,11·cl i11L<> tl1e 111ot1nt,1i11s <)l tl1e 
t1·01Jics. Tlic)' i11cl11tle e1•e1·g1·ee11 ;111cl clecicl11ot1s t1·ee, ,111cl sl1r11bs. 
Tl1ey ;11·c fo1111cl 011 11c;11·ly ;111 ~<>ii t)'JJCs f1-<>111 1·icl1, 111l>ist, a11cl so111c
ti1nes s,1•,11111JY sites ,111cl l1e;1V)', tigl1t ~c>il~ t<> tl1e cl1·ie1·, 1·ockv, ,,tncly, 
;1nll b,11·1·e11 si tcs. 

Tl1e o,1ks ,11·e clivillecl i11to two g·1·<>UJJS, tl1e white oak group and 
tl1c l>lack 01· 1·ecl <>:tk g·ro111>- 'l'l1e \\'l1ite oak group is iclentified by 
tl1e 1·<>L1ndecl 011ter· 111;11·g·ins c>f tl1c lc,1ves, wl1ile the leaves in the black 
cir 1·cll 0;1k g1·<i111> l1;1vc JJ<>i11tc·ll 111;11·gi11s. The two g1·011ps a1·e also 
scp,1r,1tccl l>y tl1e 1·i1Jc11ir1g <>f tl1e ,tc.orns. t>J;1nts in tl1e white tlak 
g·1·0111> 1·i11c11 tl1e ;1c,i1·11 i11 ci11c ye,11·; tl1ose in the bl,1ck or rec! oak 
g·rot1JJ 1·cqt1i1·c t,v<> yc,11·, tc> ri11c11. l'l1c <>nly k11own exceJJtion is 
Q11e1c111 r1g11frJ/1r1 (C:1lif<>1·11i,1 Li,·c 0,1k), ,vl1icl1, thci11gl1 IJelonging 
to tl1c bl,1ck c,,1k g·1·,1111>, 1·i1Jc11s tl1c ;1co1·11s i11 ci11e yea1·. 

Tl1e o,tks ;11·e 111ci11c,eci,i11s. 1~11e st,1111i11;1te flo,vc1·s ,11·c IJ01·ne in 
slc11clc1·, 1>e11clt1ll>11s c;1tki11,; tl1e J>i~till,tte flo\\>c1·s ,11·e loc,1tecl in tl1c 
axils c,f tl1_c y<>1111g lc,1ves. ~[l1e fl,i,~'et·s ;11·e polli11,1tecl IJv tl1c ,vine!. 
,,,hich c,111 ca1·1·)' tl1c, iJ<>llc11 for ,t co11sirler,1IJle clist,tnce. 0:1ks l1yb1·icl
izc 1·e;1clily, 111ci1·e s<> ,,1l1c11 si11g·Ic or sc;1tlc1·ccl t1·cc, ;11·e ;1111011g· othe1· 
SJ)ecies l1el,ingi11g t<> tl1e s,1111e l,11·gc g·1·0111J. There ,11·e 110 l-.110,,,11 
l1ybricls IJet,1•ec11 J>l,111ts <>f tl1e ,1•!1ite 0,1k ,111cl tl1e l>l:1ck ,11· 1·ecl 0;1k 
g·1·011 JJS. 

Tl1e f1·t1it is ;1 <111c-scellecl 1111t, s111·1·<i1111clccl at tl1e b,1se 01· s0111e
t imes ,1l111ost e11cl,,se<i lJ)' ,1 CLIJJ-like i11,,olt1c1·c. Tl1e ,1co1·11~ v,1ry ,viclc
ly in size, IJt1t ,111 l1,1,'e ;1 11,11·(! ci11te1· ,l1ell tl1,1t co11t,1i11s ,111 e111IJ1·yo ,,,itl1 
t,1·0 l,11·ge cotyleclons. 

;\II tl1c 0;1ks ,11·c SJJ1·i11g fl<i,1·e1·i11g, 1·i1Jc11i11g tl1c ,1co1·11s i11 tl1e fall. 
,:\_111c>11g tl1e t1·cc-sizcll <>,1ks, 1Jl,111t., cl<> 11ot lJeco111e seecl-lJea1·ing 1111ti! 
L,i,c11ty 01· 111ci1·c )'C:,1·, olcl. l'l1c sl11·11IJI>)' o,tks c;111 st,11·t 1·1·t1iti11g ,,,J1e11 
on!)' tl11-cc <>1· t,i111· )'C,11·s <>lcl. Seccl )'C,11·s tl11·011gl1 tl1e geog1·a1Jhic,1l 
1·,111gc <Jf ,1 SJJCcies 111;1)' l)c f1·c·<111e11L, ,,,l1ilc i11 ;1 loc,1! ,11·ea seecl ye:11·s 
111,1y l>c ,,e1·y i11f1·efj11c11t, 1·;111gi11g 111) to Le11 01· 11101·e ye,1rs l>et,11ee11 · 
good c1·01)s. 1\11 ex;11111>lc <>I tl1is c:<>ncliti<>ll <>CCL11·1·ecl tl1i, [,111 ,vitl1 
N<>1·tl1e1·11 llecl 0:1k. \\Tc l1,1ll n<) ,eccl i11 0111· extensi,,c- ,1•c><)cll,111cls. 
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L. L,1ki11g·, lloy,11 11<>L,111ic;1l G,11·lle11s, H,1111ilL<>I1, 011L,11·io. 
F1·ed G:1lle, lll:1 C,1s,)11 G:1IJ0,1•;1y G:11·cJe11s, Pine i\•lo11nt,tin, Georgi:1 

i\•fOl)Ell;\ TOil llOLLEll: Tl1,111k ,ot1, i\•I1·. Fo1·ste1·. 
' Next is P1·<>]);1g,1ti<>11 <)I 0,1ks f1·0111 Seecl, ,111cl ,,•e ,viii !1ea1· ,1g,1i11 

l1·c>111 Rov N<>1·cli11c c)I i\•I,,1·tc,11 .'\1·l><J1·ct11111. 
' 

' 

PROPAGATION OF OAKS BY SEED 
Ile>,· Nc>IlI>INI, 

·r l1r: 111 rJ1·trJ11 A 1·brJ1·et11111 

!~1.1·! r:. I I I 111 ni.1 
• 

l'l1c ge11t1s Q·11r:1 c11.s L. ,i1· 0,1k c,,11t;1i11s ,1IJot1t 275 '])ecies ;111cl 5() 
l1ylJ1·icls. ,15 SJJt·cies ;111cl ;{() l1)•li1·itls ;11," lot1ncl i11 No1·tl1 i\111e1·ic:1. Tl1e,· 
;11·e clist1·ib11tell tl11·ot1g·l1 tl1c t<>lclc1· ,111cl te1111Je1·,1te 1·eg·io11s ot the 
No1·tl1e1·11 He111i,JJl1c1·c ;111cl s<>11tl1,1•,11·cl i11L<> tl1e 111ot1nt,1i11s <)l tl1e 
t1·01Jics. Tlic)' i11cl11tle e1•e1·g1·ee11 ;111cl clecicl11ot1s t1·ee, ,111cl sl1r11bs. 
Tl1ey ;11·c fo1111cl 011 11c;11·ly ;111 ~<>ii t)'JJCs f1-<>111 1·icl1, 111l>ist, a11cl so111c
ti1nes s,1•,11111JY sites ,111cl l1e;1V)', tigl1t ~c>il~ t<> tl1e cl1·ie1·, 1·ockv, ,,tncly, 
;1nll b,11·1·e11 si tcs. 

Tl1e o,1ks ,11·e clivillecl i11to two g·1·<>UJJS, tl1e white oak group and 
tl1c l>lack 01· 1·ecl <>:tk g·ro111>- 'l'l1e \\'l1ite oak group is iclentified by 
tl1e 1·<>L1ndecl 011ter· 111;11·g·ins c>f tl1c lc,1ves, wl1ile the leaves in the black 
cir 1·cll 0;1k g1·<i111> l1;1vc JJ<>i11tc·ll 111;11·gi11s. The two g1·011ps a1·e also 
scp,1r,1tccl l>y tl1e 1·i1Jc11ir1g <>f tl1e ,tc.orns. t>J;1nts in tl1e white tlak 
g·1·0111> 1·i11c11 tl1e ;1c,i1·11 i11 ci11c ye,11·; tl1ose in the bl,1ck or rec! oak 
g·rot1JJ 1·cqt1i1·c t,v<> yc,11·, tc> ri11c11. l'l1c <>nly k11own exceJJtion is 
Q11e1c111 r1g11frJ/1r1 (C:1lif<>1·11i,1 Li,·c 0,1k), ,vl1icl1, thci11gl1 IJelonging 
to tl1c bl,1ck c,,1k g·1·,1111>, 1·i1Jc11s tl1c ;1co1·11s i11 ci11e yea1·. 

Tl1e o,tks ;11·e 111ci11c,eci,i11s. 1~11e st,1111i11;1te flo,vc1·s ,11·c IJ01·ne in 
slc11clc1·, 1>e11clt1ll>11s c;1tki11,; tl1e J>i~till,tte flo\\>c1·s ,11·e loc,1tecl in tl1c 
axils c,f tl1_c y<>1111g lc,1ves. ~[l1e fl,i,~'et·s ;11·e polli11,1tecl IJv tl1c ,vine!. 
,,,hich c,111 ca1·1·)' tl1c, iJ<>llc11 for ,t co11sirler,1IJle clist,tnce. 0:1ks l1yb1·icl
izc 1·e;1clily, 111ci1·e s<> ,,1l1c11 si11g·Ic or sc;1tlc1·ccl t1·cc, ;11·e ;1111011g· othe1· 
SJ)ecies l1el,ingi11g t<> tl1e s,1111e l,11·gc g·1·0111J. There ,11·e 110 l-.110,,,11 
l1ybricls IJet,1•ec11 J>l,111ts <>f tl1e ,1•!1ite 0,1k ,111cl tl1e l>l:1ck ,11· 1·ecl 0;1k 
g·1·011 JJS. 

Tl1e f1·t1it is ;1 <111c-scellecl 1111t, s111·1·<i1111clccl at tl1e b,1se 01· s0111e
t imes ,1l111ost e11cl,,se<i lJ)' ,1 CLIJJ-like i11,,olt1c1·c. Tl1e ,1co1·11~ v,1ry ,viclc
ly in size, IJt1t ,111 l1,1,'e ;1 11,11·(! ci11te1· ,l1ell tl1,1t co11t,1i11s ,111 e111IJ1·yo ,,,itl1 
t,1·0 l,11·ge cotyleclons. 

;\II tl1c 0;1ks ,11·c SJJ1·i11g fl<i,1·e1·i11g, 1·i1Jc11i11g tl1c ,1co1·11s i11 tl1e fall. 
,:\_111c>11g tl1e t1·cc-sizcll <>,1ks, 1Jl,111t., cl<> 11ot lJeco111e seecl-lJea1·ing 1111ti! 
L,i,c11ty 01· 111ci1·c )'C:,1·, olcl. l'l1c sl11·11IJI>)' o,tks c;111 st,11·t 1·1·t1iti11g ,,,J1e11 
on!)' tl11-cc <>1· t,i111· )'C,11·s <>lcl. Seccl )'C,11·s tl11·011gl1 tl1e geog1·a1Jhic,1l 
1·,111gc <Jf ,1 SJJCcies 111;1)' l)c f1·c·<111e11L, ,,,l1ilc i11 ;1 loc,1! ,11·ea seecl ye:11·s 
111,1y l>c ,,e1·y i11f1·efj11c11t, 1·;111gi11g 111) to Le11 01· 11101·e ye,1rs l>et,11ee11 · 
good c1·01)s. 1\11 ex;11111>lc <>I tl1is c:<>ncliti<>ll <>CCL11·1·ecl tl1i, [,111 ,vitl1 
N<>1·tl1e1·11 llecl 0:1k. \\Tc l1,1ll n<) ,eccl i11 0111· extensi,,c- ,1•c><)cll,111cls. 
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lit1t tl1i1 l)' 111iles ,1,\',l)' tl1e1·t.: ,,·,1, ,111 ,1i>t111tl,111t c1·01J. \·Vitl1i11 tl1c ,JJC
c:ics tl1;1t 1·;111ge ci,,e1· l,11-ge ;11·c;1s tl1c1·c :11-e t111clottlJteclly gec,g1·,11Jl1ic,1I 
1·;1c·cs ,,,itl1 ,1claJJt,1l)ilit)' to ,1 :11·i1111, ,c1i!s ;111cl ,,,itl1 \1,11-iccl st1scc11til)ilit)1 

t<.> I 1·11s t in jt11·y. 
1\co1·11s ;ire ;1tt,1c:kccl 1>)· ,1IJ<>t1t tc:11 ,1Jccies o( ,1cc11·11 weevils c,I t,1•c> 

gc11c1·;1, ;1t lc,1s1 tl11·cc ,,Jecic, <>I 111otl1s, ,111d ,cve1·,1l s1>ccics c,r g,111 
,v,1,1J,. Tl1e aco1·11 ,11ee,1 ils ,11 c ;1 cc)111111011 ,incl clest1·ttctive i11sect. One 
1i1· 111c,1·e eggs ,11·e cle11c1sitccl i11 tl1c' ;1cc,1·11 i11 l,1te st1111111c1·. Tl1e l,11·v;1 
lc·ccls <>Il tl1c kernel 1111til 1l1c· :1c·111·11 1·c,1cl1cs the g1·cJt1ncl: tl1c11 tl1c 
l.11·,,;1 c111e1·ges :111cl cli,,11J!)C,11·s i11tc> tl1c sc,il. D:1111,1g·e tc> tl1c ,eccl 111,1\1 

1·;111<•C f1·0111 slio·l1t clt11·i11g \'C',ll"S or l1e;1\1V Cl"()JJ.', (() \1e1·y sevc1·c clt11·i11g 
V c:, ' , .._, 

,,c,11·s ,,r lig·l1t c1·c>JJ,. 1\cci1·11s c,111 l)c 11·e,1tccl lJ)' !1olcli11g tl1e 11t1ts i11 
121) °F ,,,:1te1· fo1 :ltl 111i11t1tcs-_ Tl1is t1·c;1t111e11t is ;1 c111111111i11 \J1·;1cticc i11 
c,111· <>JJe1·;1ti1J11s, 1Jt1t rl1e \1\'l1itc 0,1k (Q11e1c·11J· 11/!111 L.), ,11 l1e1·c :1 ,·oc,t 
1i1· 1·;1clicle is ,1!1·eac!,, rJ1·e,e111. tl1is 1·1,c>t l1;1s lJce11 cla111,1gccl lJ)' tl1c t1·e,1t-
111e11t. f\c1i1·11s c,111 .11,<> 1Je t1·c;1tecl liy ft1111ig,1tio11 ,,,itl1 111ctl1vl lJ1·11-
111icle. Tl1e clos:1ge i, I i,1c 11ot111cls 11c1· l (l()O culJic feet c>I cci11t,1i11e1 
,,),tcc, t1·e,1tecl f111· fi,1e l1ot11·s ;1t ,t 111,1i11t,1i11ecl te1111Je1·;1tt11·c c,f fi2°F. 
1\co1·11, sl1cittlcl lJe t1·c;1tecl lci1· ,,,cc,1 ils ;1, scio11 ;1s JJC>ssilJle ,1ftc1· g·,1tl1e1·
i11g. 1\t tl1e JJ1·ese11t ti111e 1l1c1·t: ,11·c scve1·,1I 1·ese;11·cl1 JJ1·ojects t111cle1· 
,,,,1y cle,1li11g ,vitl1 tl1e cci11t1·<,I <>I :1c<>1·11 ,vecvils. At 1'>1·cse11t tl1c 0111)' 
st1ggest ici11s fci1· tl1e cci11trol <>I ;1c:ci1·11 ,,,eevils in tl1c sci ii lJefci1·c tl1ei1· 
c111e1·ge11ce ;11·e tl1e 1J1·oclt1cts Ltsccl tc> cci11t1·0! si111ilar i11sccts. Cl1!01·
cl,111c tisecl ,ts 1·eco111111e11clccl is ,•c1·)' el rccti,1c; also, Alcl1·in g1·;1nt1les ,tt 
tl1c 1·,1tc cJf five J)Ot111cls JJC1· ;1c1·c 1)1·1),•icle goocl control. ;\ 11101·c clc-
1,1ilccl ;1cco1111t <)f ,1 li,•e-,•ea1· ,tt1cJ,, <>f ;1co1·n ,,,cevils ,,,ill !Jc fot111cl in 

; 

tl1c l)cce111IJe1·, 19112, isst1e cJl 'l"HE _fOURNAL OF ECONOi\1fTC 
l~NTOi\1fOLOGY, IJ)' J)1-of. C. K. I)ci1·se~' or ,,\Test Vi1·gini,1 U11i,,c1·sit)'· 

Si11cc: sc111i1·1·els .111cl <1tl1c1· 1·ocle111s g·,1tl1e1· l:11·ge qt1,111titics of 
:1cci1·11,, it is nec·es~:11·)' t<> g;1tl1c1· tl1c ;1c:ci1·11s as soo11 ,ts tl1e,, fall. JJ,11·
tic·11l,11·I)' those i11 tl1c ,,,!1itc <>,tk g1·ci11JJ. 

1\ ,•;11·i,1tion exi,ts i11 tl1c gc1·111i11,1tio11 . bet,vee11 tl1e t,110 ci;1k 
g1·cit1JJs. 1\co1·n, i11 tl1e ,,,J1itc c);tk g1·<1t1J) ;11-e 11ot clo1-n1;111t: gc1·111i11:1-
tion of the 1·001 occ111·s i11 tl1c f,111. Tl1c sl1oot 01· tOf) ;1JJJJC,11·s the 
l<>ll<)\ving s1J1·ing. Seve1·;1] s1Jec:ies ,,,itl1i11 the ];1rge ,vl1itc c1;1k g1·<>tlJ), 
11,llllely vVl1ite O,tlz (Q11,:1·c:111 11/l1r1), c:11c,t1111t O,tk (Q. 1r1cJr1lr1r111 \i\Til-
1<1.), ;111cl Cl1i11q11:11)i11 (),,k (Q. J11·i11nirlc:.1), gc1·111i11:1tc ,11 itl1i11 ;1 le,,, 
<l,1ys ;1[te1· tl1e ;:ico1·11 1·e;:icl1es 1l1t' g1·ot111d. Aco1·ns c,111 be sto1·ecl ll1·y 
lo,· sl1ort pe1·iods i11 sto1·,1ge cell,11·s. Ho,,,ever, aco1·ns in tl1e ,,,l1ite 
ci;1k g·1·ottJJ sho11lcl be so,1'11 ;1s soo11 a, JJOssible i11 the fall. Aco,·n, 
1'1·0111 tl1e bl,1ck oak g·1·011p 1·c111;1i11 clo1·111a11t o,1c1· tl1e ,,,inte1· ancl g-e1·1ni-
11,1te tl1e 1·ollo,vi11g ~1J1·i11g. Tl1c l,1ttc1· c,tn lJe so,11n in tl1e f;1ll 01· 
sto1·ccl cI1-,, i11 sealecl co11t,1i11c1·s jt1st ,t!)O\'C f1·eezing, 01· 111ixccl ,11 itl1 a 
1111)ist 111eclit1111 (,a11cl 01· 1Je,1t) ,111cl sto1·ecl at C<)Ol te1n1Je1·;1tt11·cs. Ho,,,_ 
<:,,c1·, 1Jette1· g·e1·111in,1tici11 cicct11·s ,1·!1c11 ,1co1·ns ;11·e 1nixccl i11 ,t 1111)ist 
111cclit1111 ;111cl keJJt at Io,11 te1111Je1·;1tt11·es fo1· :\0 to 90 cl,1ys 1J1·io1- t<J 

• • 
s1J1·1ng sowing. 

l~ctte1· see ell i 11gs 
111ciist, well ,tcratecl 
size, ;1111! sl1ot1lcl IJt' 

;11·c 1J1·c)cl1 ice< I wl1c11 ;1corns 
!1t111111s-fillcll sciil. f\c·o1·ns 
cc>ve1·ecl :1c.c:<>1·cl i 11gl y, f1·on1 
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elecJ). Ge1·111i11,1tio11 is 11s11;1llv l1ig·l1; it \viii v,11·y acco1·cling· tcJ tl1e 
cl:1111:1gc clo11c · l))' tl1e \Vee\1 ils. Sc,1e1·,1I ki11cls of 1·odents ca11 lJc vet·)' 
elest1·11cti vc fol lo\\1i 11g see cl i 11g·: 11,11·cl,v,11·c cloth o,1e1· the see cl !)eels J)1·c1-
viclcs tl1e 111ost eftcct1ve co11t1·ol. 

Tl1e or1ly 1·e1Jo1·tecl clisc,,se <Jf s111,1ll seeclli11gs is ccilla1· 1·ot, wl1icl1 
kills sceclli11gs i11 J),1tcl1es. Tl1e clisc,1,e is soil-l)orne a11cl c,111 be co11-
t1·ollccl l)y t1·e,1ti11g tl1c J),1tcl1es wi1l1 1 y2 fl11iel 011nces of ror1n,1lclcl1yclc 
in two JJints cif ,v,1te1· tci c,1cl1 sc.111,11·c foot cif seed lJecl. Tl1is i, ,111 
olel re111ecly; s0111e of tl1e 11e\ve1· f1111gicides sl1011lcl also JJrovicle ,1 cbn
t1·c)l of tl1is clise,,se. 1\clclitici11,1l inlc>1·111,1tion c·an lJe fo11ncl i11 tl1c 
\,VOODY PL;\NT SEED i\rfANIJ;\L, 1\'fi~cell,1neous P11lJ!ic,1tio11 Nci 
654, U. S. l)eJ),11·t111e11t of 1\g1·ic11lt111·c. 
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\ 1Ve ,11 ill go 1·ig·l1t ,1lo11g ,vitl1 c>111· next topic:, ,1,J1icl1 is Veget;1ti,·e 
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Tl1e veget,1tive 1J1·01)ag,1tio11 of 0,,ks is one of the little t1·,1vclccl 
l)y-,,1,1ys o( J)l,1nt IJ1·01),1g·,1tio11, i11l1·cc111cntly employee! ancl evc11 tl1er1 
fo1· c>nly ,, ,,e1·y fe,,, l101·tic11lt111·:1l v,11·ietics. The 1·easo11 is tl1,1t tl1c 
o,1ks ,,re clil·1·ic11lt to JJ1·op,1g;1te eitl1e1· IJ)' l,t)'ern,g or c11tti11gs ,111cl if 
g1·;1ftccl, ,,,J1icl1 is tl1e 1nost s11cce5sf11l 111etl1ocl, ,ire so badly st1111tccl lJy 
the JJt·ocess tl1,1t seve1·,1l ye:11·s' c11lt111·e :11·c necess,,ry 1Jefo1·e nor111,1I 
gro,1•tl1 is 1·cs11111ecl. It is ;1 J)ity tl1,1t tl1e1·e are not n101·e s11ccessf11l 
111ctl1ocls kno,vn, for an i 11ex J)C11sive, ,·cl i ,, !)le J)t·ocess wot1 lei l)e ve1·y 
v,1lt1,1l)lc for tl1e nt11·se1·y ,111cl fci1·cst1·)1 J)t·ofessio11s. Everybocly wl1(> 
I1,1s g·rciwn l,11·ge !)locks of o,1ks !or sl1,1cle trees h,1s observecl tl1e con
siclcr,tl)le v;11·i,1tio11 ,vl1icl1 evc11 yc>t111g trees exhibit. Ofte11 st,1ncling 
sicle by sicle in tl1e 1111rsery 1·ci,v c,,n IJe seen crookecl, stuntecl SJ)eci-
1nens ,111cl ones ,vhich g·row ,vitl1 excCJ)tion,11 speed, form ;1 st1·;1igl1t 
tr11nk ,111cl ,,,ell f11rnishecl l1e;1cl ,vitl1ot1t SJ)ecial attention, ,incl ,11·c 
s,1le,1blc Icing· befoi·e the 111,1jo1·it}' of tl1c either trees in the s;1111e block. 
Si111il,11·ly v;1,tly st1pc1·io1· fo1·cst ty11cs ,11·e to IJe fo11ncl i11 tl1e ,,,ilcl. ones 
,vl1icl1 ,vot1lcl l)e f,11· 11101·e J)t·c1l'it,1l)!e :1s ti111!Jer trees if tl1ey cot1lcl be 
ineXJJC11si,1ely 1·e1Jroclt1cecl, Seecl selectio11 fro111 st1pe1·io1· ]J,11·cnts is 
al,v,t)'S goocl J)1·;1ctice, b11t si11cc ci,1ks ,,re wine! pollinatecl a11cl !1igl1ly 
!1cte1·ozygo11s ,ts ,,,ell, this is cil li111itccl v,1l11e. Anothe1· i11te1·csti11g 
1)l1eno111e11011 is tl1e cc)nst,111t ~11cces,io11 of natt1r,1l hybricls wl1icl1 ,t]>· 
]Je,11· i11 l,11·g·e seeclling· J)O])t1l,1tic)ns. ]\,f,111y o[ these !1yb1·icls ]1;1vc 1·e;1] 
l101·tic11lt111·,1l 111e1·it. 011tst;1ncli11g· l1;1ve IJeen ,1 Q. pal11.,t.1is-cr1cc111er1 
J1ylJricl \vitl1 SUJJeric>1· J,111 colo1· ;111cl ,1 g·1·eatly iniprovecl l)r,111cl1i11g 
h;1IJit over tl1c Pin Oak, ,1 pl1r:llr1., x {;r11·r~r1lis hybrid ,vitl1 le;1ves like 
tl1c Willow Oak bt1t son1c,vl1,1t l,1r,t\c1· ,incl with brilli,tnt sc,1rlct l,1]! 
colci1·, ,incl ;1 1111111!Jc1· ot pl1e/lr1,1· x ,;11·g1r1i11nr1 h)1bricls of st1pc1·ior 101·111, 
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;1!111ost ,is eve1·g1·ee11 as tl1e Live 0,1k a11d co11side1·,1.l)l)' !1,11·die1·, g1·0111)
ecl 1111cle1· the na111e ''D;11·li11gto11 0,1k." Tl1e best of tliese !1yb1·icls 
,vo11lll 111e1·it 11a111i11g ,111cl i11t1·oll11ctio11 to the t1·;1cle if 1·e,1lly s,1tisf,1c
to1·y techniques of ,,.eget,1ti,,e J)1·01),1g·,1tio11 co11lcl IJe clevelo1Jecl. 

J>1rJjJngr1tir>11 1\1etl1od., 

P()t G1·,1fting. Tl1e 111<)St 1·eli,1l)le 111etl1oll for tl1e veget;1tive i11-
c1·e;1se <>l ·oaks is tl1e g1·;1lti11g <)I' tl1c clesired va1·iety 111)011 })(Jttell 
secllli11gs (Jf the s,1111e SJJecics. A11 eco110111ically ,1ccept,1l)le 1Je1·cent,1ge 
of ''take'' can lJe 1·ea(lily ,1cl1i<:,·ecl. Tl1e 1nethocl is so111ewl1,1t costly 
IJ11t IJ)' no 111e,111s JJ1·<il1ilJitive. I-Io,ve,,er, as 111e11tionecl ,1bove tl1e 
g1·,1l'ted tree ,,,hicl1 1·es11lts i.s se,,<:'1·ely st11ntecl [or seve1·;1l yea1·s, ;ind 
onl)' g1·acl11ally is 1101·111;1I g1·0,,,1l1 1·es11111ecl. This 5t11·11ti11g 1·es11lts IJ<)th 
f1·0111 tl1e te1111Jo1·,11·ily li111itecl flo,1' <)f n11t1·ients th1·011gl1 tl1e g1·,1l·1 
1111io11 ;111cl f1·0111 tl1e lJ011s,1i el'lect of ro11fini11g· tl1e secllli11g· t<) ,1 }JOt 
1·01· e,1se a11cl fco110111)' i11 l1,111clli11g cl111·i11g· tl1e g·1·afting JJ1·ocess. 

S111all seedlings of tl1e SJ)ecics clesi1·ecl sho11l(I IJe JJottecl ttJJ i11 tl1e 
SfJring JJ1·io1· to tl1e se,1so11 ,,,l1e11 g1·;1fting· is conte1111Jl;1tecl. i\1fo1·e 
vigoro11s 11ndc1·stocks ;11·e }J1·ocl11cecl l)y clirectly sowi11g ,JC(J1·ns in tl1e 
}JOt tl1ro11gl1 freq11e11t liq11i(l 1·e1·tilizi11g to 1Jrocl11ce ,1 ,ceclli11g <>f s11f
ficient c,1liper to he g1·;1ltecl. A tl11·ee incl1 deep or ''1·ose'' pot sl1<i11lcl 
IJe 11se(l fo1· estalJlisl1ing tl1e 11nc!er,tocks IJeca11se it will !Jetter ;1cco111-
111ocl;1te the rathe1· long· t,11) 1·(iot <>l tl1e normal 0,1k seeclling·. 

Tl1c JJOttecl seeclli11gs ,11·c IJ1·011gl1t i11to tl1c g·ree11l1()t1se i11 FelJ1·11-
;11·)' ,111cl scions of tl1e 11,1st st1111111e1·', ,,,oocl al)o11t 12 i11cl1es i11 leng·tl1 
;111cl 111) to ]Jencil size, cle1Je11cli11g on tl1e cli,1111ete1· of tl1e 1111cle1·stocks 
,1,1,1il,1ble, are c11t ;i11cl IJ1·011gl1t in. Tl1e scio11s a1·e g·1·;1ftecl 01110 tl1c, 
1111cle1·stocks 11sing ,1 ,,ence1· g1·,1l't, tiecl ,,,ith ,1 IJ11clcli11g r11IJl)e1· st1·i]), 
,incl tl1e toJJ of tl1e 1111cle1·stock is c11t IJ,1ck to a lengtl1 a IJit sl101·te1· 
tl1;111 tl1e scion. Tl1e c,1ll11si11g· cif tl1e 1111io11 ancl tl1e eve11t11,1I JJe1·
ce11t,1ge of take a1·e g1·e;1tly i1111J1·ovecl IJy leaving· on tl1is l,11·ge 1·J<>1·tio11 
<)I tl1e 1111clerstock's ste111. Tl1e g1·;1lts can IJe pl,1cell on 1Jecls <if jJCat 
1111clc1· clo11 IJ!e s,1s!1, IJ11 t cc)111}J:11·;1 !) le stancls and g1·e;1 ti y 1·ecl 11cecl JJ1·olJ
lc1ns f1·01n ft1ng11s ;1tt,1cks c,111 IJe <>IJt,1inecl hy setting tl1e JJ(>ttccl gr,1lts 
111J1·igl1t on the open IJe11cl1 (Jf ,1 l111n1icl g·reenl1011se ,111(! C(>Veri11g· the 
1111io11s ,vitl1 111cJist JJC,tt. \'\';1xi11g· t.l1e 11nion does not sec1r1 t<) !Jc of 
,In)· 1n;11·kecl aclv,tntag·e ;111cl si11ce it i11,,olves .still ;111t)t!1er OJJe1·;1tion, 
,,,e 11,1,,e clispensed ,vitl1 it ;11 ])1·i11ccto11. Af"te1· the g·1·;1ft 11,1s c,11111,ecl 
;111cl tl1e scion h,1s st,11·tecl i11t(> ,icti,·e g1·0,11 tl1 (11st1,1lly IJ)' 111icJ-i\,[;11·cl1), 
tl1e ()Ots ,11·e t,1ke11 1111, tl1e 1111clerstock is c11t ofl ,it tl1e g·1·;1lt ,vitl1 
sl1e;11·s 111aki11g a sla11ti11g· c11t, ,111(! tl1e ~11ccessf11l g1·;1fts ;11·e ;1g,1i11 set 
ti]) i11 ,t l111111icl g1·ee11!1ot1se IJ11t ,\,itl1011t 1Je,1t ,1IJ011t tl1e 1111io11s. 1\[te1· 
:1 ,,,eek or so of !1igl1 h11111i<lit,,, ve11til,1tion is g1·,1cl11;1ll,, g·i,,e11 1111til 

( / ,._ ' '-' 
tl1e 11e,v scio11 g1·0,11 tl1 is \\'ell J1;11·clenecf oi·t. Like J•r,,,11., g1·;1i·ts, tl1e 
1111io11 is ve1·y ,veak 1'01· tl1e l'i1·,t ~e,1s011's growth. Tl1c1°ef()t·e, ,vl1etl1e1· 
tl1e g·1·ai·ts ,,re be(l<lecl (Jttt <JJ' sl1iltecl into contai11e1·s, 11111cl1 loss ,,,ill 
be 111·eventecl IJ)' st:1ki11g· tl1e g1·;1fts ,,,i1!1 ;1 ligl1t 18 i11cl1 b,1111IJ()(> c;111e 
fcJ1· tl1e t·irst seaso11', c11ltt11·e. Si111il,11·lv tl1e rt1!Jbe1· tic sl1<>11lcl 11cit l)e 

• 

c11t 1111til ,1fte1· the ,l\·r,1lt l1,1s bee11 st,1kecl tt]J. The clc,1cl scitJn c,111 be 
1·e111ovecl lro111 11ns11ccessft1l g1·,1lts ;111cl tl1e pottecl 1111cle1·stocks c,1rriecl 
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<>11 ,111 ,tllllitici11,1J ,e;1sci11 ;111cl g1·;1ltell <>11 tl1c <)l>J)osite sillc tl1c fl)ll<i,1·
i11g r"cl)l'll,11')'· EC[ll,til)' SllCCeb,ft1I g·1·;1fti11g C,lll l)e clo11e i11 ,l llllllti<l 
g1·ee11!1ot1se i11 l,tte 1\ugt1st, 11si11g c111·1·e11t. sc;1so11's scio11 '''<><>cl ,tllll 
c·11 tti11g· IJ,tck tl1e scion le,1,,es tr1 \/2 tl1ci 1· fci1·111e1· ,ize. Ho,,,eve1· since· 
tl1is <>JJc1·;1tio11 occ:111-, ,1t ,111 es1)eci;1li)' l)ttsy J)oi11t i11 tl1c soft ,voocl 
JJ 1·0 J>,tg ;1 ti<) n scl1 eel ti I e, 111 <)St JJ 1·c) J),tg ,t t<) 1·s J) 1·c f e 1· tl1 e Feb 1·t1 ,t 1·y-J\,f ;11·cl1 

• • 
11111111g. 

r"iclll G1·;1lti11g. A Dllllll)CI <>I l)11tcl1 ;111cl l~elg·i,111 lllll'SCl'YlllCl1 
JJ1·:1cticc OJJCtl [iclll g1,1lti11g ol l1ecc:l1 ;111ll 0,1ks. 111 this 111ctl1ocl tl1c 
1111clc1·st<>cks ,11·c [i1·,t li11ecl <>lit ,111(! c,,t;1lJlisl1ccl i11 fielcl 1·0,,'s. Vig·o1·
<>11s scio11 ,,,oocl is g,1tl1e1·ecl i11 e,11·1)' i\f;11·cl1, ctit i11 4 i11ch le11gtl1s ,incl 
sto1·ecl, l1eelecl i11 l)<>xes of J>C,tt i11 colcl sto1·,1gc. .Jttst as tl1e lJttcls <>[ 
tl1e t111cle1·stc>ck IJcgi11 to s,,,ell i11 1\1)1·il, tl1e t<>J)S ;11·e ct1t of( sqt1,11·el)', 
tl1c ,tttlJ;, ;11·e sJJlit ;111cl ,1·eclge-g1·,1ltcll 11ritl1 ,cio11s c11t to ;1 lc>11g .~le11clc1· 
cl<>ttl)le-eclgecl JJOi11t. U11cle1·stc>ck, :11·c 11c>1·111;1lly l,11·ge1 tl1,1n tl1e scion. 
s<> SJ)eci,tl c,11·e is t;1ke11 tc) 111;1tcl1 tl1c c;1111IJi11111 c>[ ,cio11 ,111cl stock 011 
,tt le,tst <)11e ,icle L>I tl1e g·1·,1ft 1111ic>11. 1·11c g1·,1[t is tigl1tly tiecl ,,·itl1 
st1·i11g ()I" 1·;1fli,1 ;111cl tl1e e11ti1·e ,cio11 ;111cl g·1·;1ft llI1iOI1 is C<),ttc<l ,,·itll 
g1·,1fti11g ,1•,tx. Si11ce tl1e sceclli11g· l1;1s ,111 ;1l1t111cl,111t estal>lishecl 1·c)<>t 
systc111 JJ1·ic>1· t<> g1·,1lti11g, S])lc11cl1cl g·1·0,1rt]1 clt11·ing· tl1e ve1·y fi1·st st1111- · 
111e1· ,1ltc1· g·1·;1fti11g is ,1chie1·c·cl IJv tl1is 111etl1ocl. However, it is C<)111-
111c1·ci,1lly Jl1·,1ctic,1l 011ly t111cle1· tl1e c<>ol, 111oist sp1·ing co11cliti<i11s ol 
tl1c l<>,1' c.c>t111t1·ies 01· tl1e I~1·itisl1 Isles i111cl is liecilledly 11ot sL1ccesslt1l 
i11 1l1e cl1·yi11g· ,vi11cls ,tnc! sL1clcle11 l1ot SJ)e!ls of ot1r America11 sp1·ing·. 
It is ce1·t;1i11I)' ,vo1·1!1 ,t ti')' i11 ext1·e111e cc);1st,1l 01·ego11 ;111cl B1·itisl1 
Colt1111l)i,1, lJttt is 011t ol tl1e qt1esti()Il fci1· 111ost otl1e1· 1·egio11s. 

I)ci1·111,111t l{t1clcli11g. 111 ,111 ;1tte1111Jt to 1)1·oclt1ce Sca1·let O,tks ,,,i1l1 
IJctte1· 1·c1ot sy,te111s ;111cl to JJe1·1)et11,1 te ,11 JJc1·i<i1· clones of otl1e1· SJJecies. 
,t 1111111 l)c1· t)f 11111·se1·,,111e11, ot11·scl ,,es i 11cl Lillccl, l1ave 111,tcle ex te11, i1'c 

• 

cx1)e1 i111c11t, ,1·itl1 tlci1·111;111t lielll IJttCllli11g of O,,ks. 111 l,11·ge 111c,1st11·e 
tile)' 11,1,'c IJee11 t111s11ccessft1l, ;111<1 cc>111111c1·ci,1lly JJ1·;1ctical st,1ncls ]1;11'c 
11c>t lice11 c)lJt,1i11ccl. l~otl1 cle-•.1>cioclecl ;111cl ''fl,tt'' !Jttcls !1a,,e IJee11 11sccl, 
lit1clclecl ,tt t,,,o-,,,eck i11te1·v,1ls f1·ci111 e,11·ly _J11ly tl1rot1gh to early SeJJte111-
IJe1·. Tl1e IJest st;1ncl ,,,e e,,e1· ol)t,1i11ccl ,~',IS ;1bo11t 15°1c, IJt1clcli11g· Q. 
/Jr1/11.1/11.1· <>11 /Jr1/11,t1·i.1·; a11ll p!1el/rJ.\', cricr1111'r1 ;111ll /101·e(1/i., 011 pr1!11,1·/1·1.1 
]1;1vc ,,,,c1·;1gccl lc,s tha11 tl1,1t, i11 01·lle1· <)f clcsce11cli11g st1ccess, Tl1c 
,l1iclcls, csJJeci,tlly of cle-,vooclecl IJ11cls, n<i1·111,1ll)' t111ite ,t1ccessl't1Ily, lJ11t 
tl1e l)ttcl citl1e1· clies a11cl clrops e11ti1·ely off prio1- to tl1e 1·est1111ptio11 of 
.~1·ci,vtl1 i11 the spring 01· else simJ)ly cloes 11ot SJJ1·ot1t at the aJJproJJri,ttc 
ti111e. I investigated se,,eral 1·e1)01·ts i11 Engl,1ncl on bt1dding oaks, i11 
C>11e c,1se Q. cocincr1 splc11den., 011 1·0/;11.1·, !)tit eve11 the1·e a 25o,70 sta11ll 
,,,;1s co11sicle1·ecl goocl ,tncl 1!1e roc1·11er1 <>11 1·r1/J111· clicl 11ot 111ake ,t ,,e1·v 
JJ1·e1Josessi11g t1·ee. "I'l1ei1· s0111e,,,J1;1t liette1· IJ11cl stands 111,11' ,1g·,1i11 l1e 
;1 1'1111ctio11 <>I tl1e 111ilcl, 111oist l{1·itisl1 ,,,i11te1·, ;incl sp1·i11g·s. 

U11lle1·stc1c·k - Scio11 Rel,ttic111;,l1i1)•,. It !1,1s l)ee11 a 1011g ,tcccJ)tccl 
clict11111 tl1,1t tl1e t,1·0 111,1jo1· cli,,isio11s ol tl1c 0:1k fa111ily sl1ot1lc! 011ly 
IJc g1·,1ftecl <J11 111e111IJc1·s ol tl1ei1· <),v11 sec:tici11; ic. vVhite Oaks 011 vVl1itc 
O,tk, ;111(! 111,tck <>n Hl,tck. '1"]1is i, ;111 vc1·y t1·ue ;111d 111ight l)e l111·tl1e1· 
1·cl'i11ccl tt1 st,ttc tl1;1t c>11ly 111e111IJc1·s cil ;1 ,cctio11 ~l1ot1lcl be g1·;1ftccl <>11 
tl1ci1· c>,v11 secti<Jll ii ,t pe1·111;111e11t t1·C'c· i, to 1·es11lt. 1"1111s Q11r:1·c11,1 
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/Jr111ti1:11 i11 E11,,!;111tl i, ,t1cce,slt1l <>11 0. 11,/J111, ,t 111c111lJc1· <>I tl1e s,1111c 
0 -

,ccti<)l1 (llr>l)t11·), IJttt is 11ot ,<> <1n Q. c1/l,c1, eve11 tl1ot1gl1 l)otl1· ,11 e 
''\•\'l1ite 0,1k," i11 tl1e l<1ose1· se11,e. Si111il,11·ly tl1e eve1·g·1·ee11 <>,1ks ol 
tl1e sectio11 J/1:., ,11·e 1·e,1,011,1l)l)' cc11111):1til)le. Bt1t e,,e11 ,1•itl1i11 a sec
ti<>11 c;1scs <ii 111;11·kecl i11co1111)atilJility occt11·. Fo1· ex,11111)le Q11.e1·c·11., 

/,r11·e11/i.1· 11111x111111 is <leci<le<ll)' stt111tetl c111 pc1/11,·t1·i.1 1·1>ots, ,1•l1ile it is 
l>ette1· <>11 c1,cr.i111:11. ;111cl c11cc111e11 is f,1i1·ly co1111),ttil)le <J11 jJ11/11,1·t1i1 

1·o<>ts. ;\ ,1Jeci111e11 <11' Q11e1·c11,· .1tellc1tc1 <111 Q. c1//J11 (lJotl1 111e111IJe1·s <>f 
t lie sccti1J11 JJ1·i 1111,·) g1·e,1• s,1 ti.,l,1ct<11·il y 1·01· 111a11y )'e,11·s 11e;11 Bel ts,,i l le. 
:\,f,11·yl,111tl, ,,,he11 it i1·;1s ,11,tJ)J)ell otf cle,11·1)' ;1t tl1e g·1·aft t111i<>11 011c: 
)'e,11· tlt11·i11g ,t vi<1le11t tl1t111tlf'1· ,to1·111. All ol tl1is le,1cls tc1 tl1e co11-
clt1,io11 tl1,1t c>:tk g1·,1fti11g sl1c>ttlll l)e co11l'i11ecl to j)t1tti11g· tl1e SJJecies 
<>11 its c>,1•11 SJ)ecies 1111cle1·stock 01· the hyl)1·icl o,tk 011 seeclli11gs c1I c111e 
<Jf tl1e JJ,11·e11t SJ)ecies, 1>1·efe1·,1l)I)' 011 tl1e J),11·e11t s11ecie, ,,,itl1 tl1e liest 
;111rl 111<>,t fil)1·ot1s 1·c1c1t ')'Ste111, fo1· e,tse i11 l:1te1· t1·,1ns11l,111ti11g. 

Solt \•\Toocl C11tti11g J>1·<111ag,1tic>11. Sc1111e ,1•01·k ,1•;1s rlc111e ;1t tl1e 
No1·tl1e,1st r'c>1·est1·y Ex11e1·i111e11t St,1tic>11 i11 Ne,,• H,1ve11 111,111)' ye,11·s ;1gcJ 
;1tte1111Jti11g tc> 1·oot O,tk, f1·c1111 sc>lt ,,,oocl c11tti11gs. Tl1e 1·es11lts ,,·e1·e 
cli,,1JJj)Oi11ti11g f1·c1111 ;1 cc>111111e1·c·i;1l J)Oi11t of ,,ie,,· lJttt ,tt le.1st it ,,,;1, 
cle111c)11st1·,1te<I tl1,1t tl1e1·e ,v:1, ,,,11·iatio11 i11 tl1e 1·ooting :1l)ilit,· <Jl <lil
t e1·e11 t clo11es. Q 11r:1 r,·11s c1 I l,r, ,,·as tl1e J)1·i 11ci JJ,1 I SJJecie, 11sc:cl. i\'f c11·,: 
1·ece11tly H:111s Hess of He~s' N111·serie,, ,i\T;1y11e, Ne,,, fe1·sey, 11;1s l1,1cl 
sc)111e i11t1·ig11ing 1·e,t1lts 1·cJoting Q11e1·c11.1· 10/;111· fr1.,tig1r1/11 l1-(>111 c111-
ti11gs. H;111s l1,1s ki11cllv J)er111ittccl the inclt1,ion <lf l1is ,,,c>1·k i11 tl1is 
J),tj)e1·. l'l1e c11tti11g., ,11e1·e 111,1cle fro111 tl1e ct1rrent se,1sc>11's g1·cJ,11 tl1 
,,,J1ile it ,v,1s still in ,t ,oft c·c111clitic>11 in e,11·ly _Jttl)'· l'l1ey ,ve1·e 11·e,1tc<I 
,,,itl1 2~?;, 1.11.f\. ,111cl ,tt1ck i11 ;1n <>J)Cll 111ist !)eel \\'itl1 11c> sl1,1cle. RcJc>t 
i11g \\',IS ,tl)OLtl 5(l 0,1c,, ,vl1icl1 \\'l1ile 11ot st,11·tli11g is c<i111111e1·ci,1lly v,1lt1-
;1l)le si11c·e c.t1tti11g J)rfJJJag·,1ti<>11 i, f:11· che,tJ)er th,111 JJOt g·r,1fti11.~ ,vitl1 
:111 tl1~ JJ1·e1);11·,1ticJ11 ,111cl l1;111clli11g i11vol,,ecl. Tl1e 1·ocite<l ct1tti11gs ,,,ere 
stcJ1·ecl ,tt ;1l1cJ11t 38° F. a11cl IJ1-c>ke c]o1·1l1,111cy 11<>1·111,111,, i11 i\•f;11·cl1. Tl1c: 
g1·()\11 tl1 ()r tl1e ("lltti11gs ,,•a, ,,igc>J"(Jll',, 111,111)' of tl1e111 111,1ki11g I() [CJ 12 
i11cl1es 1Jv tl1e fi1·st f,111. , 

Ft11·tl1e1· ex1)e1·i111e11ts ,1·itl1 ,oft ,,•c>ocl ct1tt i11g JJ1·c>1>,1gatic>11 scc1r1 
cle,i1·:11Jle, t1',i11g· esJ)eci,111)' clesi1·;1l>le clo11e, fc>1· c11tti11g ,,,oocl. Si11c<~ 
it i, e,,icle11t tl1,1t tl1e1·e i, ,,;11·i,1tic111 i11 tl1e ,tlJilit,, ol v,11·iot1s cl(111es t<i 
1·c)ot f1-c>111 c11tti11gs, it is ;1l,1•,1,·s fJCJs,il)le to stt1111l>le Lt))011 1·e;1llv s111)c1·i-
1>1· s1Jecies (>1· l1)'IJ1-i(I clo11es ,,,J1ich ,,,ill :1lso 1·ont ,1•itl1 cr>111111e1·ci:1ll~• 
re,1sil>le 1)e1·ce11·t,1ges (>f s11ccess. 

i\•IODI~l{Al-OR 1lOLLER: Tl1c111k \'Oll. Rill. 
' 

No,,, ;1t tl1is ti111e ,,·e ,11·e goi11g· to l1a,,e ti111c fo1· yo111· CJLtestio11s. 

i\,fJ{. l)ON HlIJI~ENi\,fEYEl{: Tl1is l ,1tlcl1·ess tc> llcJ,, No1·cli11e. 
' H<>\1· i<J11g· cl<J yot1 t1·e,1t yo111· ,ee,I, i11 the 120 cleg·1·ee ,1•,1te1·? 

i\,fJ{. NOI{l)l:\1£: Tl1i1·ty 111i1111tes ,it tl1e 12() cleg·1·ee te1111Je1·,1-
t11re. Tl1is is ,111 olcl J)1·;1ctice tl1at !1;1s lJee11 l1;111clecl clc>,1•11 l1·cJ111 
111011tl1 to 111c111tl1. ,,\~ l,11· as f c:111 1·e111e111be1· :111cl 1·i,1cl 011t, it is 11,1t 
1·e(:01·cletl i11 tl1e lite1·:1tt11·e. ft ,v,1s a11 olcl t1·e,1t111e11t 11secl lcJ1· t1·e,1ti11g 

' -
li11ll>s fc>1· 11e111,1t<>clcs ;111cl tl1i11g~ like tl1;1t. "fl1:1t is tl1e st:111<l:11·cl 
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t1·eat111e11t ;1n(I c,111 IJe 11secl <)11 ,1n,1 (>I tl1e ~eeds ft)1· t1·e;1t111e11t ,vhe11-
' cve1· ,ve !1,1,·e co111111(>11 i11sect i11j111-y. 

J\1IR. l\'fcl)f\N Il~L: J l1;1vc ,t co111111c11t 011 011e of tl1e so called 
I1ybricls 111e11tio11e(I ,ts tl1e J);11·li11gto11 0;1k. I !Jelieve tl1e latest opin
io11 is tl1at it ,1ct11;1ll)1 is11't ,1 l1)1 l)1·icl, ,it le.1st i11 tl1e JJl1ellos a11cl Vir
gi11i,111;1. f\JJJJ,11·e11tl)', it i, ,1 select tyJJe of tl1e so11tl1e1-11 eve1-g1·een oak. 
I clo11't k11c;,11 <Jf ,111v ,1ct11,1l l1vlJ1·i<I bct,1•ee11 live oak ;111d 111e111be1·s of: 

I 

1!1e 1·ecl 0;1k 01· IJ!,tck <J,1k to ,11!1icl1 it IJelo11gs. 
011 tl1e ,,,ee,•il t1·e,1t111e11t. tl1;1t is 011e of the sta11cla1·cl JJ1·ocedu1·e, 

,11itl1 cl1e,t1111t see<lli11gs i11 ;11·e,1s ,,,J1e1-e tl1e cl1est1111t ,,1ee,1il occt11·s. 
l\1IR. JNGELS: I ,11ot1lcl lil<c ;1 little 11101·e exJJl;111ation 011 t1·eat-

i11g tl1e ,1co1·11s ,,,J1e11 )'C>LI JJl,1111 tl1c111. FcJ1· i11st;111cc, ,,,ere they treated 
,1·itl1 a1·scn,1tc of lc,1cf? \1V<>t1lc! tl1,1t 11;1,•c ,111)' et·t·ect 011 keeping tl1e 
1·oclents a,11,1y? I c!icl tl1,1t tl1is ],1st vc,11· ;111cl I clon't kno,1·. 

l\1Ill. FLEl\1IEll: I ,1·c>t1l(I !Jc ;1 little ,1f1-;1i(I to so,1k tl1e ;1co1-ns in 
a1·se11ate of le,1tl, IJttl ,,·e l1,1,1e f<>1111cl ii ;1 ve1·)1 effective treat1ne11t tci 
cont1·0I sc111i1·1·els ,111cl ficlcl 111ice. \ 1

\
1e ,vet tl1e ;1co1·ns fi1·st ancl then 

J>11t tl1e111 in ;1 IJ(>X ;111cl sh;1ke 1!1e111 i11 1·eg11la1· le,1d ;11·senate spra~· 
fJ0\11clc1- ,11·01111tl 1111til tl1ey get cc),1c1·etl ,,,ith tl1e ,,,J1ite s1J1·:1y JJ0,1•de1·. 
\•Ve h,1cl ;1 fligl1t (JI sc111i1·1·els ;111tl tl1e ,voocls ;11·e litte1·ecl ,vith clead 
sq11i1·1·els ;i1·01111cl 011r ,ec<I. 1-11cy J1,1,1e t(> che,11 througl1 tl1e leacl ;11·sc 
n;ite IJefo1·e tlie)' c;1n .~ct i11tc> tl1e ;1co1·ns. It is hig·hly elfective. 

Dll. CH;\llLES HESS: l~ill. clc> tl1c g1·,1fts of oak du1·ing the 11e-
1·iocl ol :1cl j11,t111e11t yc111 111e111 ic>11etl, g(> c>n tl1cir ow11 1·oots? 

l\Ill. FLEl\1IE1{: It <le11c11(l, 111>011 l1<>W co111patible the graft is. 
For inst;111ce, it is JJOssilJle t<> g·1·;1ft Q11r:1·c11.1 1 r1!J1t.5 ,incl Q11e1·c11s a.lb,1 
;1ncl if yo11 JJl,111t it ,IecJJ, tl1e sciri11 ,,•ill g·<> 011 its own roots. Tl1en 
yo11 J1;1ve ;1 JJe1·fcctly 11,tJJJJY c:ci111IJi11,1tici11, 1Jttt in 0111· c;1ses ot Qiie1·c11., 
pl1r:llrJs c>n jJr1!11.1·t1·i.1· 01· sci111e cil tl1risc r,1tl1cr co111p,1ti\Jle co1nbinatio11 
or Q11.c:1·r11., c·r1cc1nr:r1 <Jn c:r1c:c·inr:r1 ~cetlling·s, they clo not g·o on thei1· 
r),1'n roots ,111<1 it 1,1kcs ,r,111e ti111e 1111til yo11 get tl1e gr,1ft tinion 
1natu1·e e11011g·l1 t(> J>c1·111it 1·;1JJi(I cliff'11sio11 of nt1t1·ients. They are 
q11ite st11ntecl lJ11t (>11ly te111JJC>1·;11·1l,·. 

l\1IR. llf\LJ)H S1-IUGEllT: Y(i11 111e11tio11ecl chestnut leal oak 
listecl i11 llel1cle1· 1'01· Zo11e VI I. It will !Je g1·0,vi11g in tl1e s011thern 
r,111ge of· Zo11c V. I ,,,,1s ,vo11clc1·i11g, llc1y, ;11·en't cl1e,t1111t leaf oaks ,1t 
)'0111· A1·bo1·et11111? It see111s like I s,1,v .,0111e. 

l\1lll. NORl)INl~: vVl1;1t (lo ,,011 1·efe1· to? 
I 

l\1Ill. SHUGEllT: C,1st;111c,-1eloli,1. 
J\'Ill. NOlll)INE: No, ,,,c· clo 11ot 11,1,'e tl1is JJlant. 
l\1IR. FORSTEll: I IJelie,'e )'OL! c;111't g·i,,e tl1e na111e chestnut 

leaf oak to a g1·ot1JJ ,,,J1icl1 <lo l1,1vc foli,1ge si111ila1· to the chestn11t. 
Tl1e1·e ,11·e 11101·e tl1,111 se,1e1·,1I of tl1e111, ,1JJJJ;i1·e11tly. 

l\•Ill. FLEl\•IEll: I ,vo11lcl like to 1·eco111111end, SJJeaking of u11-
11s11,1I oaks, to tl1e sc>t1tl1e1·11 111e111l1e1·s cJf tl1e 1~1,1nt P1·01Jag·ato1·s Society 
tl1,1t tl1ey t1·y g·1·0,vi11g tl1e _J,1JJ,111c·se li,•e 0;1k, Q11,e1·cits my1·si11aefolic1. 
Tl1is is, tc> 111y 111i11cl, 011e c>f tl1e J1,111tlso111est of ;111 e,1e1·g·1·een oaks, ,vith 
long· JJolisl1ecl g1·ee11 lc;1ves. Tl1e ,eccl is ,1v,1il,11Jle £01· tl1e ,vriting by 
tl1e bt1sl1el f1·0111 tl1e Pl,111t J11t1·orl11ctio11 St,1tio11 j11st 011tsicle of Savan
n,1!1, Georg·i,1. 1-11c jJCOJ)le clc1wn tl1e1·e ;11·e q11ite kind ;1,bo11t making 
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it ,1v,1il,1l)le. It for111s ,1 l,11·ge 111,1jestic 1·ot1nclecl t1·ee ,it 1n,1turity ,ind 
l1,1s tl1is thick, l1e;1V)' 1Joli~l1ecl foli,1ge, cJne of tl1e 111ost beat1tift1l e,1e1·
green t1·ees 1 have see 11. 

J\,JJl. HJLL: l11 ,vJ1,1t z<J11e ,11ill it g1·0,\'? 

.i\1ll. FL£J\,[E1l: Tl1ere is ,1 lc>t ,it Greenbrie1·. ·r11ey l1ave qttite 
,t p,ttch ;1t NcJ1·lc>lk. Th,tt is Zo11e VII 01· VIII. l clo11't tl1i11k it ,vill 
take it to tl1e N,1tio11,1l 1\1·bo1·et11111. I)o yott kno,11

, R,1y? 

J\,J]l. Rf\ Y l3IlUSH: 1 w<>ttfcl like to 1n,1ke ,t 1·e111,11·k ;1fJ011t tl1is. 
C:a(Jitol lJniversit)' got l1olcl ol it s0111el1ow f1·0111 tl1e 5011th ,tbo11t 
cigl1t or te11 years ,1go. At the JJresent ti1ne \\1e !1ave a ti·ee ,tt the 
1\111e1·ic,111 l)t1re,111 College ,tt Ten1JJle in 1\111!1111·st. It !1,1s go11e 
th1·011g·l1 tw<> ,vinters. 1\ltho11g·h it loses its foli:-1gc, it spro11ts 011t tl1e 
follo,vi11g· SJJring ;111cl g1·0,vs . 

.i\1IODElu\ TOR ROLLEll: Th,,nk yot1, gentlenien, fo1· ,t very 
interesting clisct1ssio11. 

Tl1e next s11IJject <>11 the 1J1·og1 a111 f<Jt· tl1is ;1lte1·noo11 ,v,1s to h,,ve 
IJce11 P1·op,1g,1ti<>n <>f K,1l111i,1 IJy J\,re,111s c>f Seccls, bttt Jol111 R:1,1e11-
~tei11 is on ;1 trek to E111·01Je, so ,,,e ;11·e goi11g to 111;1ke ll!l ;1 little ti111e 
1·igl1t l1c1·e ,tncl c,111 f>Il _J,1ck Hill (01· ,t cli~c11ssio11 of P1-c>JJ,1g,1tion <>l 
./1111ipc111s c·l1i11(:11.1·i.1· i11 tl1e G1·ee11l1011se ,111cl i\1list !)eel. 

J\,fJl .. JOHN 11. HILL: I c,tn't let tl1is OfJfJOrt11nity go p,1st ,tftc1· 
the clisc11ssio11 011 0;1ks. A !1ylJ1·iclist IJy tl1e 11,1111e of S,111111el H<Jvcr1-
~tei11 w1·ote i11 ,1 sJJOfJfing w;1y ,t little poe1n ,111d cc>ncl11clecl ,vitl1 his 
tl1ec>1·y tl1,tt o,1ks "'ere n(>lJle ;111cl ete1·11,tl ,ts co1111J,11·ed to tl1e ,,,1·eck,1ge 
<if 111,,n's tr,111sie11t 11,1t111·e ,vitl1 tl1e~e ,vo1·cls of co11nsel: ''l3efo,·e tl1e 
,vorlcl goes ttJJ i11 ,111oke, l,1clies, get }'t1111·sell ,vith <J,tk." 

No,v tc> get into this s11IJject ol the p1·01J,1gatio11 of tl1e cl1inensis 
gt'()LI jJ. 

THE PROPAGATION OF JUNIPERUS CHINENSIS 
IN GREENHOUSE & MISTBED 

.I OHN B. Ht LL 

D. Hill N111·:se1·)• Cu111p11-,1y 
, D1111d<:c, Jlli11ui., 

As I ,11J1J1·cJ,1cl1 tl1is gi·tJUJJ ot· eXJJet·iencecl a11cl k110,11ledge,1ble IJ1·01J
;1g,1tors, I ,vish it 1111cle1·stoocl tl1,1t I clo so ,vithcJ11t ,111y bt11·clen <>f 
, 1,111 it)' c>t· o,1e1·co11ficle11ce. Tl1e IJ1·0;1cl ,u IJ ject ol JJ1·01J,tg,1ting· the v,t 1·i
<Jt1s c11ltivars of [1t111p(:111s cl1inen.,1i.1· is, ,tt 011ce, s1> b1·c>acl ancl wicle
>JJt·e:1cl i11 its p1·,1ctic,1l aJJjJlic,1tio11 tl1,tt I feel it n1cJst t1sel11! to ,,voicl 
frec111ent reference t<J tl1e rese,1rcl1 of 11tl1er ,vorke1·s ancl, 1·;1the1·, co11-
fi11e 111y 1·e111,1rks so th,1t they aJJ])ly to 0111· expei·iences a11cl obse1·va
t io11s 111,1de i11 l)11nclee. Tl1e p11!Jlisl1ecl 1·ese,11-ch is 1·eadily a,1,1ilable 
t<J ,ill. 

H,1s ty ex,1111inat ion <>l e,trlie,t 1·ecords fincls th,tt tl1ere is reference 
to the 1·ooti11g c>f f 11"11ipe1·i1., cl1i11f:11.,1s IJy c11tt,1ge in tl1e 01·ie11t ,111cl 
E11glant! c!111·ing tl1e !8tl1 ccntt11-)'· Very little is s,tic! 01· tl1e ,1ct11:1l 
tecl111ic111e ,111cl ec111iJJ111e11t e111ployecl, b11t the strong infe1·ence i11 these 
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it ,1v,1il,1l)le. It for111s ,1 l,11·ge 111,1jestic 1·ot1nclecl t1·ee ,it 1n,1turity ,ind 
l1,1s tl1is thick, l1e;1V)' 1Joli~l1ecl foli,1ge, cJne of tl1e 111ost beat1tift1l e,1e1·
green t1·ees 1 have see 11. 

J\,JJl. HJLL: l11 ,vJ1,1t z<J11e ,11ill it g1·0,\'? 

.i\1ll. FL£J\,[E1l: Tl1ere is ,1 lc>t ,it Greenbrie1·. ·r11ey l1ave qttite 
,t p,ttch ;1t NcJ1·lc>lk. Th,tt is Zo11e VII 01· VIII. l clo11't tl1i11k it ,vill 
take it to tl1e N,1tio11,1l 1\1·bo1·et11111. I)o yott kno,11

, R,1y? 

J\,J]l. Rf\ Y l3IlUSH: 1 w<>ttfcl like to 1n,1ke ,t 1·e111,11·k ;1fJ011t tl1is. 
C:a(Jitol lJniversit)' got l1olcl ol it s0111el1ow f1·0111 tl1e 5011th ,tbo11t 
cigl1t or te11 years ,1go. At the JJresent ti1ne \\1e !1ave a ti·ee ,tt the 
1\111e1·ic,111 l)t1re,111 College ,tt Ten1JJle in 1\111!1111·st. It !1,1s go11e 
th1·011g·l1 tw<> ,vinters. 1\ltho11g·h it loses its foli:-1gc, it spro11ts 011t tl1e 
follo,vi11g· SJJring ;111cl g1·0,vs . 

.i\1IODElu\ TOR ROLLEll: Th,,nk yot1, gentlenien, fo1· ,t very 
interesting clisct1ssio11. 

Tl1e next s11IJject <>11 the 1J1·og1 a111 f<Jt· tl1is ;1lte1·noo11 ,v,1s to h,,ve 
IJce11 P1·op,1g,1ti<>n <>f K,1l111i,1 IJy J\,re,111s c>f Seccls, bttt Jol111 R:1,1e11-
~tei11 is on ;1 trek to E111·01Je, so ,,,e ;11·e goi11g to 111;1ke ll!l ;1 little ti111e 
1·igl1t l1c1·e ,tncl c,111 f>Il _J,1ck Hill (01· ,t cli~c11ssio11 of P1-c>JJ,1g,1tion <>l 
./1111ipc111s c·l1i11(:11.1·i.1· i11 tl1e G1·ee11l1011se ,111cl i\1list !)eel. 

J\,fJl .. JOHN 11. HILL: I c,tn't let tl1is OfJfJOrt11nity go p,1st ,tftc1· 
the clisc11ssio11 011 0;1ks. A !1ylJ1·iclist IJy tl1e 11,1111e of S,111111el H<Jvcr1-
~tei11 w1·ote i11 ,1 sJJOfJfing w;1y ,t little poe1n ,111d cc>ncl11clecl ,vitl1 his 
tl1ec>1·y tl1,tt o,1ks "'ere n(>lJle ;111cl ete1·11,tl ,ts co1111J,11·ed to tl1e ,,,1·eck,1ge 
<if 111,,n's tr,111sie11t 11,1t111·e ,vitl1 tl1e~e ,vo1·cls of co11nsel: ''l3efo,·e tl1e 
,vorlcl goes ttJJ i11 ,111oke, l,1clies, get }'t1111·sell ,vith <J,tk." 

No,v tc> get into this s11IJject ol the p1·01J,1gatio11 of tl1e cl1inensis 
gt'()LI jJ. 

THE PROPAGATION OF JUNIPERUS CHINENSIS 
IN GREENHOUSE & MISTBED 

.I OHN B. Ht LL 

D. Hill N111·:se1·)• Cu111p11-,1y 
, D1111d<:c, Jlli11ui., 

As I ,11J1J1·cJ,1cl1 tl1is gi·tJUJJ ot· eXJJet·iencecl a11cl k110,11ledge,1ble IJ1·01J
;1g,1tors, I ,vish it 1111cle1·stoocl tl1,1t I clo so ,vithcJ11t ,111y bt11·clen <>f 
, 1,111 it)' c>t· o,1e1·co11ficle11ce. Tl1e IJ1·0;1cl ,u IJ ject ol JJ1·01J,tg,1ting· the v,t 1·i
<Jt1s c11ltivars of [1t111p(:111s cl1inen.,1i.1· is, ,tt 011ce, s1> b1·c>acl ancl wicle
>JJt·e:1cl i11 its p1·,1ctic,1l aJJjJlic,1tio11 tl1,tt I feel it n1cJst t1sel11! to ,,voicl 
frec111ent reference t<J tl1e rese,1rcl1 of 11tl1er ,vorke1·s ancl, 1·;1the1·, co11-
fi11e 111y 1·e111,1rks so th,1t they aJJ])ly to 0111· expei·iences a11cl obse1·va
t io11s 111,1de i11 l)11nclee. Tl1e p11!Jlisl1ecl 1·ese,11-ch is 1·eadily a,1,1ilable 
t<J ,ill. 

H,1s ty ex,1111inat ion <>l e,trlie,t 1·ecords fincls th,tt tl1ere is reference 
to the 1·ooti11g c>f f 11"11ipe1·i1., cl1i11f:11.,1s IJy c11tt,1ge in tl1e 01·ie11t ,111cl 
E11glant! c!111·ing tl1e !8tl1 ccntt11-)'· Very little is s,tic! 01· tl1e ,1ct11:1l 
tecl111ic111e ,111cl ec111iJJ111e11t e111ployecl, b11t the strong infe1·ence i11 these 
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c,11·!)1 1·eJ)<)l·t, i11clic;1te tl1,1t e,1e11 tl1c11 tl1e iclea ,,,,1s consicle1·ecl 11eitl1e1· 
110\1el 001· 11ew. 

l~o,· tl1e IJe11elit of tll<>,e i11 tl1is ;111clie11ce ,,,!10 J1;1ve 11ot vet e11-
• 

c<J1111te1·ecl tl1e /JJ'<>IJle111s ty/Jic,11 <)f 1·<>C>ti11g the ''11101·e cliilic11lt'' v,1-
1·ieties, 111c)sl of tl1e c111·1·e11tly j)O\Jttl,11· c11lti,1;11·s cif .f 1111ip(:111s c:l1111e11si.1 
c·,111 l)e effectively 1·c1J1·,>cl11cccl IJ)' g1·;1ft,1ge ,vitho11t 111111s11al clit'fic11lties. 
"l"l1e1·e is ,1JJJJ,11·entl)1 ;1 f,11· g·re;1te1· , 1;11·i;1tio11 i11 tl1e ,,·illi11gness of· this 
SJJecic t(J ,·oot ,ts c11tti11gs, tl1;111 to !1e;1I ;1s a g1·;1(ting sci<i11. Si11cc 0111· 
<>JJe1·;1tio11 is e11ti1·el)' cci111111e1·ci;1I i11 11;1t111·e, ,,,e tenet to <l<J 11e1·y little 
··1)111·c 1·esc;11·cl1,'' l)ttl ;1l,1•,t)'S seek c1111Ji1·ic:,1l ;111cl JJ1·;1ctic,1l JJl.<.>cecl111·e, 
101· l1,111clli11g· tl1cisc v;11·ieties ,11!1icl1 ;11·e c111·1·ently 111ost clesi1·;1lJ!e. 'l'l111s, 
c111JJl1,1sis ,incl tl1c best toc11secl olJse1·,,;1tions ;11·e ,1!,v,1ys 111;1cle 1·el,1tive 
I<> tl1e v,11·ieties le;1cli11g tl1e s,1le, list. 1\ g·<Jocl ex;1n11Jle of tl1e foc11s, 
I<> ,vl1icl1 I refe1, c·,111 l)e fo11ncl ,,,itl1 tl1e f;1111ili;11· c11ltiv,11· - Sa1·gcnt'~ 
G1·ee11 Cl1i11ese .J111111)e1·. It is· 11<11 clii'fic11lt t<J 1·ec;1ll ;1 J.>e1·i,>cl so111e 
1e11 <11· fiftee11 )'e;11·s ;1g<> ,vl1e11 tl1is 11;11·iet)' ,,,;1s 110,,,l1e1·e 11e;11· ,ts t>O\Jll· 
1;11· ,ts t<)cl,1y ;111cl, tl1e1·efc>1·e, si11ce it ,,,;1st<> IJe JJJ'<>J>,1g;1tecl i11 onl)' 
s111;1ll c111;111tities, clicl 11ot 1·ecci,,e ;1Il)'tl1i11g like tl1e ;1tte11tio11 tl1,1t it 
clc1es tocl,1y, 1·el,1tive to 1·0,>ti11g 11e1·ce11t;1ges, q11ic·k11css <1[ 1·0<1Ling ;111cl 
;111 tl1e otl1e1· f;1cto1·s tl1,1t e11te1· i11t<1 clete1·111i11i11g tl1e c,i111111e1·cial ieasi
l)i!ity i11 ;1 J)r<>JJ,1g;1ti<>11 J)J·<1ject. vVe l1;1ve 111;1cle ;1tte111J)ts i11 l)1111clee 
t(l co1·1·el,1te tl1e ;1J)JJ,11·cnt ease of 1·t)oti11g· ,,,itl1 so111c cultiv;11·s t<J tl1c 
cliffict1lties ex1)eriencetl ,,,itl1 citl1e1·s ci11 ,L l);1si,s <>f JJl,tnt g·rc),vth ch,11·
;1cte1·istics. Jt qL1ickl)1 l)eco111es ,tl)J),11·e11t tl1;1t tl1e tyJ)ic,111)' 11111ltiste111-
111ecl ;1ncl lo,~0-g·ro,11 i11g fo1·111s l'<>Ot f,11· 11101·e easily tl1;1n clo tl1ose tlis
JJl;1)1i11g ;1 clistinct ;11·l)<>1·esce11t 01· ttce-like g1·0,,,tl1 l1al1it. Tl1L1s, ,,,l1e1·c 
tl1e1·e aJJJ)ea1·s to IJe 11<J c,i111111c1·ci,1l fe;1sibility i11 ,1tte1111Jting· to 1·oot 
/1111ijJei·11.v cl1i11e11.1·1.1· lc1111r1, tl1e1·e c,111 l1e 110 q11estio11 ;1t ,111 ,1l1011t tl1e 
;1l)ilit)' of an)' gciocl JJ1·<>\);1g,1t<i1· t<> J)t·,1cl11cc tl1c {;1111ili;11· /11nijJe1·11., 
cl1inc:11sis Pf i tze1. 

It 111ight l)e i11te1·esti11g t<> t1·;1c·e 101· ;1 111cJ111ent the e1'c>lt1tic>n <>f 
tl1e JJ1·01J,1g,1tion,1I 1)1·;1ctices ,11 I). Hill, since <)t11· 1·ec<1rds go b;1ck ,vitl1 
,1ccL11·,1c,1 to tl1e c,11·1,, ve;11·s oi tl1is ce11t111·)'· The fi,·st effo1·ts at 1·oot-, , , 

i11g· selections of· ./11111/Jc:111.1 c/1i11c:11.1·iJ ,,·e1·e 111acle ,,,ith ;1 col cl f1·,1n1t' 
1,1cilit)'· In tl1is tyJJC cil .OJJe1·;1tici11, tl1e c11ttings ,,c1·e tyJJic,1!!11 st11ck 
i11 011tclc><>1·, gl,1,s-c,i,,e1·ecl f1·;1111e, j11st l>cfcl1·e g1·0,vtl1 cci111111encecl i11 tl1e 
SJJ1·i11g. In cJ111· ];1tit11cle. tl1is ,1•011lcl JJl,1ce tl1e pe,·iocl of t,1ki11g cl111·
i11g tl1e l,1,t ,veek <>f f\(J1·il ;111cl tl1e fi1·st t,110 weeks in wl,1y. No 1·eco1·d 
,,,as 111,1de of ex1Je1·i111e11ts of ,1,11·io11s tyJJes of c11tting·s, lJ11t si111pl)' 
11otes 111,1cle c1f the v;11·ieties, q11;1ntities ;111cl ti111e of 111,1king·. Tl1e ac
cep tee! 1>1·ocecl 111·e I <lt· tl1a t 111etl1ocl of· JJt'OJJ,1g,1 ti on ,vas to inse1·t the 
<;11tti11gs cluring· tl1e l)1·;1cketi11g· cl,1tes gi,·en ;1bove, ;111d tl1ei1· 1·e111ov,1l 
1'1·0111 the colcl 1·1·;1111e 1v;1s 11ot ,cl1e<lt1led 1111til tl1e 11ext )'e,11·: j11st !Jefo1·e 
tl1e IJecl ,~,;1s 1J1·e1J,11·ecl t<l recei,,e the 11ext l),ttcl1 cif c11tti11gs. Nc1 1·eco1·d 
is give11 cif tl1e ti111e ,,,f1e11 1l1e fi1·st 1·ooti11g IJec;1111e ,tJJJJa1·ent, !J11t it is 
i11fe1·1·ecl tl1,1t tl1ese c11tti11gs ,ve1·e keJJt 11ncle1· sl1,1clecl gl;1ss, 011tcloo1·s, 
1'01· tl1e enti1·e tJe1·iocl, ,vitl1 011ly ve1·)' c;1s11,1l 111entio11 111,1cle of ''a1·ising 
;111cl ,,,atering·." 1'11ese olcl 1·eco1·ds gai11ecl back f1·0111 tl1e ye,11·s I 902-
1910 1·eve;1l tl1;1t \Je1·cc11t;1g·es ,vere not ve1·y goocl .... The ,·ecorcl of 
./1111ijJe1·ii., cl1i11ens1.s J)1·cic11111be11s 111;1cle i11 tl1e yea1· 1908 finds that LlOO 
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ct1tti11gs ,,,e1·c i11se1·tecl i11t<> tl1e c.cilcl l1·:1111c <)11 .JL1ly J,Jtl1, ;111ll tl1e !Jell 
,,,;1s co,,e1·ccl tigl1tl)' t)11 J)cce111be1· fjt]1, ,111cl tl1c ct1tti11g·s ,,,e1·e foL1ncl to 
IJe cle;1cl :111cl clisJ)O&ecl ol 011 ,1\ JJl'i I 2,1 tl1 ot the 11cxt }'ea1·. 

Pc1·ce11t,1ges i111JJ1·ti\'Cll ,lJJJJ1·eci:1bl)' ,,,J1e11 fresl1 l101·se 111;111111·e ,,,,is 
i11e,l11clecl i11 1l1e;,e <)111siclc, gl,1.';s-cc,,,e1·ccl, 1·ooting· fr,1111es, !01· 110,1, tl1e} 
,,,e1·e ,1ctL1,1ll,, l1<1t IJccls. llcco1·cls 111:1clc IJet,vee11 1910 ;incl l~)lG f1·e , 
<J t1e11 tl }' l i 11cl tl1;1 t JJe1·ce11 t,1ge, i 11 excess of 60~/0 ,,,c1·c en jc,yecl ,,,i tl1 
/11111J1r:111.1· 1:l1111e11s1!, J;111c1t111be11.1· ;111cl ;111<Jtl1e1· v;11·iet}', si1111Jly listecl ;1s 
./11111p1:111.1· r/11111:11s1.1. 1·i111c <>f t,1ki11g, sticki11g :111cl 1c1110,,:1I ,,,e1·c ,111 
iclc11tic,1l ,,,itl1 lie JJ1·<icecl111·c clesc:1·i!Jecl JJ1·evi<>L1,ly. 

1·11e lir·st 11:1i1· of ;1c;t11:1l (Jl'O(J:1g:1tio11 green/1,iuscs v1,·e1·c er·cctecl ir1 
l)1111clec i11 l~)J,J, :111cl tl1c li1·,t ell<>1·1, i11 1·<J<)ti11g c·11tti11gs of tl1c /1111ip

<:r11s c/1111<'11.11~ ,JJecics ,,·c1·c 111ac\c lJ)' ''<li1·ect \Jc11cl1i11g·." 1·11is li1·st t,vci 
<>1 tl11·cc ,,c·:11·, ,,,e1·e n<>t ,,e1·}' s11cce,,1·11l, :111cl r s11s1Ject tl1at tl1e,c fail-
111·es t1·,1cc t<> 1l1e i11:11Jilit}' <>l tl1e JJc1·so11s i11 cl1;11·g·e to 111,1i11t,1in :1cle-
<J 11;1 te te1111)c1·;1 t111·e, :111cl 11111n icl i ties, tl111s tl1e JJ1·cicecl111·e w:1s clevelcip
ccl ,,,f1c1·elJy ct11ti11g, ,,,c1·e t:1ken cl111·i11g tl1c s11111111er clo1·mant periocl
l,1tc .J1111c t<> c:11·]1, .111]~, - :incl ,t11ck i11 Jl,1ts ,vl1ich ,,,ere tl1c11 J)l,1ced 
i11 ,111 011tcl<>o1· !1otlJecl <)\'c1· lo11r l<> six i11cl1es of l1·esl1 111ant11·c. Tl1ese 
fl:tts, ,,•itl1 tl1e c11tti11gs i11t;1ct, ,1•e1·c tl1c11 IJ1·<)11gl1t i11to tl1e g1·ec11l10L1se 
i11 tl1e l,1tc l:111, ;111cl :1ct11:1ll)' 1·ot1tecl i11 tl1e g·1·ec11l1011se itself. It is 
cl<i11IJtl11! ,,,J1etl1e1· :111}· 1·c><>ti11g took j)l,1cc i11 tl1c l1<>tl}ed, b11t, cxceJ}t fc>1· 
tl1e t1·e111e11clcJL1, ,111101111ts <)l l;1lJ<>1· i111'<>lvecl i11 1110,,ing· these fl:1ts, tl1is · 
S\'ste111 olle1·ccl cci11,icle1·;1l)lc llexilJilit,,. i11 th:1t incli,,icl11al (];1ts ol c11t-' , . 
ti11gs ti1· c,,c11 ,,,t1olc l<)ts t)f c11tti11gs i11 ll,1ts C<)11lcl 1Je ''1·efl,1ttecl'' ;ind 
Ll1t1, tl1c li111itecl ,11:1ce i11 tl1e g1·ee11l1011,es 11,ecl I<> 111,1xi11111111 ;1cf,,,1n
t:1ge. 1\s :1 11sual tl1i11g. tl1e c11tti11gs tl1:1t 1·<><)tecl <>\'e1· tl1e lirst \l'i11te1· 
,,,c1·e ''ll,1ttecl c)ft'' S<>111eti111c c\111·i11.L\ tl1c next g1·0,11i11g se:1s<>11 fri1· s11\)
SC<JL1e11t c,11lt111·c i11 ll:11s 111} tc) t,1·<) <>1· tl11·ee yc:11·s IJefo1·e tl1C}' ,1•e1·e 
lJcclclecl c)Ltl i11 tl1e F:111. Tl1i, 111ctl1o<I <)f cc)111lJi11i11g a l1otlJecl JJ1·e
co11cliti<>11ecl ,,·itl1 ;1 g1·ee11l1ti11,c ,._,:,, cle,,elo1Jecl l11ll)' l)et,,,ee11 l~)l7 :111cl 
1954. 

l)11ri11g 1954-55 c,111· 111etl1c1cl <>l l1,111dli11g _JL111i1Je1· c11ttings 11',ts 
cl1:1ngccl 011cc 11101·c l};1ck to tl1e cli1·ect-l}encl1ing 111etl1ocl. Tl1is ,vas 
1111der tile g11i<l,111cc <>l i\r[1·. _Ji111 ,,veils. ;111cl ,,·e ,11·e still follo,vi11g this 
cli1·ect-lJe11cl1i11g· 111etl1ocl 011 all IJ11t tl1e so callee\ ''cliffic11t v,11·ieties.'' 
,'\t tl1e J)1·ese11t ti1i1e, tl1e1·cl·o1·e. ,,·e :11·c g·oi11g cli1·ect 11·0111 tl1e fiel<I 
g1·ci,1'11 st<>ck J)la11ts t<> tl1e 1Je11cl1 ,,·itl1 111ost v;iricties i11 the e,11·lv Fall 
<>f eacl1 ve,11·. 0111· JJ1·ese111 J)1·cig1·;1111 l1,1s co111e tc> 1·ecog11ize tl1e clesi1·,1-
l}ilit)' <)f 1·,11)icl !1:111clli11g <>ll ;111 ,,;11·ictie, ,i1· cl1111r:11.ri.r :111cl ,ve, tl1e1·clore, 
;1ct11:1li)' 111:1kc tl1e c11tti11gs the111selvcs 1·ight in the field. t1·e;1t tl1e111 
,11itl1 ,1 cl10,e11 l1c,1·111011e, ;111d 11,,,,e tl1e111 i11 tl1e g·1·ee11ho11se 1·ooti11<1 

u 
lJe11cl1 i11 ,,,ell 1111cle1· ~() 111i1111tes. \•\7c ti·)' 11e,1e1· to let batches of tl1ese 
<.t1ttings :1cc1111111l,1te [01· tl1e1·e ,ce111s tc> 1Je ;1 1·,1tl1e1· st1·ong cci1·1·el,1tio11 
lict,vee11 tt>t:1I J)e1·ce11t:1gc <>f 1·<><Jti11g ;111cl 1·,11)icl l1:111clling. 

Tl1e 111etl1ocl ,,·!1icl1 ,,·e ;11·e 11si11g <111 tho,e v;11·ieties co11,icle1·ecl to 
IJe 11101·e cliffic11lt t<) 1·o<>l. ;111cl I ,,·ill 11se f111iijJ<:1·i1,1· cl1i11.er1 .. 1·i:; j\1r111e)' 
:1s :111 ex:11111Jle, c:tll, l(i1· t,1king ~l101·t, tiJJ c11tti11gs in late _j11l)' :111cl 
''1J1·e-conc!itio11i11g·' i11 ;111 <>11tcloo1· 111ist !}eel t·or 8 to IO ,,,eeks. .l\l
tl1ot1gl1 tl1i~ 111etl1od 1)1·c,cl11ces p1·oble111s i11 h,111dling, it does ,t})\Je,11· to 
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enable 1·ociti11g 1)e1·c:e11t;1ges that ;11·e st1fticiently l1ig·h to 1·encler the 
111etl1ocl co111111e1·ci,1ll)' fe,1sible. Tl1is 111ethocl of }J1·e-conclitioning in 
;1n outcloo1· 111ist IJecl l1,1s e,10!,·ecl ,1fte1· 1·11cli111ent,11·y t1-i,1ls 1·,111gi11g 
fron1 ,1llo,vi11g the i11iti;1l s111Je1·i11 l,1ye1· to fo1·111 in the ,1i1·, to the 
l,1111ilia1· syste111 of lifti11g ,incl 1·e-sticki11g· Fall 111;1cle ct1ttings ,1[te1· 1 
to 6 ,veeks in the IJe11cl1. 1-\t tl1e J)rese11t ti111e, v1'e ,1ppea1- to be get
ting n1t1cl1 IJette1· res11lts ,vitl1 l\1l,111ey .J1111ipe1· l1;111cllecl in tl1e ,v,1y cle
sc1·ibecl. Tl1is culti,1;11· !1,1s the cleciclecl te11de11cy to clevelo1) ;1 l,11·ge, 
, 1 igo1·011s c,1!!011s ,incl tl1e11 1·ef11se to cliffe1·entiate tl1is ;1bt1ncl;111t J)aren
cl1yma intc) 1·oots. P1·e-conclitio11i11g· tl1ese ct1ttings i11 tl1e 111ist IJecl 
clt1ring· tl1e st11nn1er ,incl 1l1en re-sticking i11to ,1 greenhot1se l)ench 
clt1ring· the 111onth of OctolJer g·ives ,1cleqt1,1te 1·cioting perce11t,1ges i11 
,t 1·e,1son,tlJle le11gth of ti111e. lt i, not ;1t ,111 11nt1st1,1! to 1·i11cl 15 to 2(1 

pe1·ce11t of tl1ese ti}J <~111ti11gs lig·I1tly 1·ooted afte1· 8 to 10 ,veeks in the 
111ist l1·,1111e ,incl tl10,e fottncl 1·ootecl ;11·e JJOttecl of[ i111111ecli,1tely. The 
1·e111aincler clis])l,1y no11e of the he:1vy c,1llous so tyJJic,1! ot tl1e ct1ttings 
cli1·ectly bencl1ecl in tl1e F,111 :1ncl 1!111s ;11·e e,1sy tc> l1,1ndle cluring the 
1·e-sticki11g J)1·ocess. .'\t the JJ1·ese11t level 01· observ;1tion ,incl experi-
111en t, tl1e1·e ;1 JJJJe,11·5 tc> IJe 110 ,JJeci ;1 I ,1cl,1,1n tage to 1·e-,1 pp! ying ;1 cl1osen 
l101·111011e 1101· re111ovi11g ,vl1;1teve1· c:,1!!011s has fo1·111ecl in the 111ist bed. 
\'Ve si1111Jly s01·t 011t tl1e 1·o<Jtecl f1·ci111 tl1e t1111·ootecl ancl l1,111clle the 
latte1· q11ickly ,vl1ile 1·e-i11serting it i11t<> ,1 1·eg·11l,11· g1·eenho11se be11ch. 

~"l1e1·e is st1·ong· leeli11g· th,1t tl1e ,11JJ)arent ;1dv;111t,1ges i11 tl1is sys
te111 01· l1;111clling· clc> 11cit tr,1ce 11e,11·ly sci 1n11ch to ,111y 1nag·ical qt1,1lity 
of tl1e 111i,t IJttt 1·,1tl1e1· to tl1e ti111e tl1;1t tl1ese c11tti11gs ,tre t,1ke11 ... 
l,1te _J1111e tl1ro11gh e,1rly 1-\11g11st. lt is s11spectccl th,1t ,1 g·oocl JJ1·op,1-
g,1 ting· g1·ee11l1011se, ;1clec111,1 tely ec111 i JJjJecl wi tl1 f,111 ancl p,1cl coo Ii ng 
,viii prolJ,tlJly cl<> ,1 !Jetter jolJ tl1,1n tl1c 111ist, si11ce ,1fter 8 cir I() weeks 
in the 111ist tyJJe f,1cility, tl1ere is e,1 idence cif seve1·e t·oli,1r leeching, 
,11hich 1·es11lts i11 JJ,11·ti:1I clefoli,1tion ,incl 1·,1tl1e1· 1111sightly c11ttings. 
1~e,·l1,11Js one cl,1y 1)1·. Hess ,,,ill l1;1\'e JJe1·fectecl that great!)' so11g·ht 
''black IJox'' into ,vl1icl1 ,1 s,11111Jle c11tti11g· 111;1y be i11se1·tecl ,ind the 
cofacto1·s cleter111inecl IJy ;1 clirect 1·e:1cl-011t scale 011 tl1e top of tl1e box!! 

Since ,1,e clo not yet h,1ve this \vo11cle1·£11l clevice of tl1e f11t11re, let 
111e clesc1·ibe qt1ickly seve1·,1I tecl111ilJt1es that ,ve l1,1ve fo11nd t1seft1l in 
;1clclition tc> clis1Je!Ii11g· se,•e1·,1l beliet·s ,,·l1ich ,ve l1,1d a11cl ;11·e J)e1·haps 
e,•en no,11 jJ1·evale11tly l1elcl else,1,J1e1·e ..... 

Tl1e1·e ,tJJJJe,11·s t<> IJc 110 clifl'e1·e11ce ,vhatsoeve1· i11 the 1·ooti11g pe1·
centages obt,1inecl ,1·itl1 ct1ttings ,11!1icl1 i11clude ''tl1e heel'' ancl those 
seve1·ecl ,vi tl1 ,1 sl1a 1·1) k11i fe 011 ei tl1e1· ;111 obi iq11e 01· st1-aigh t-,1c1·oss cut. 
All ,•a1·ieties cif f1111ijJr:1·11.1 cl1i11c1'/!il.1· :1J)JJea1· to root best ,vl1e11 the 
g1·0,11i11g tiJJ is left i11t,1ct. Tl1t1s, \1,J1;1t ,,,e call ''tip c11ttings'' give 11s 
,1 IJette1· JJe1·centage tl1,111 ''IJ11tt ct1 tti11gs." It is tyJJical tl1at tl1e c11t
ti ng incl 11cl i ng· the g1·eenes t woocl ,1 !so req 11 i 1·es ,1 g1·ea te1· s t1·e11gth of 
l101·n1011e aJ)JJlicatio11 tl1,111 olde1· ,111cl 111ore m,1tu1·e wood but with an 
,1ddition,1l variation sl1ciw11 in th,1t iclentical ct1ttings taken in July 
,incl Septe111be1·, find tl1e f'o1·1ne1· 1·eq11i1·ing· a greate1· l1or111one concen
t1·,1tion. Tl111s, the g1·ee11e1· and softe1· tl1e cutting, the st1·011ger hor-
111one 1·ec111i1·ecl. 

Ot11· J)rese11t · 1netl1ocl ot ilP})lyi11g l1ormo11e i11 di·)' to1·111 111;1y be 
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worth comn1enting t1po11-becat1se our ct1ttings are alw,1ys field made 
;incl gatherecl into orientecl bt1nches, cot1ntecl ,111cl of. ,tpp1·oxi1n:1tely 
eqt1,1! leng·th, we cliJJ the enti1·e IJt1ncl1 of ct1tti11gs for ''swisl1 tre,1t-
1nent'' into J\,Jo1·ton Che1nic,1l's P,1nogen, clil11tecl one to t,venty tho11-
sand ,tncl then inse1·t tl1e b11tt end of the bu11chcd cuttings into the 
top ot· ,t s1nall polyetl1ylene bag· cont,1ining· ,t ve1·y small q11antity of 
the d1·y l1or111one. vVhen tl1e botto111 of tl1is b,tg is shaken vigorously, 
,,,e appea1· to obt,1i11 q11ite ,tn even co,1ti11g· of the hor111one 1Jowele1· on 
the 111oist e11cls of tl1ese ct1 ttings. The ,1 bove elesc1·i lJeel 111ethod woulcl 
see1n to give 11s 11101·e 1111ifo1·111 1·es11lts tl1,1n tl1e stanel,11·d dipping and 
tapping methocl, ,\·l1ile also e11,1bling· tl1e ,1elv,1ntage of l1,1ndling the 
c11ttings in s11IJstanti,1l 11111ltiples. 

In keeping ,,,ith rece11t finelings lJy D1·. Cl1,1dwick ,1rid D1·. Reisch, 
,ve ;11·e 11n,1ble to co1·1·el,1te ,1ny in1prove111e11t in 1·ooting ,vith wound
ing. \,Ve ,ire, the1·efo1·e, not no,v, JJr,1ctici11g the technique of wouncl
ing· on any ct1ttings ol ,tny kind. 

Si11ce 0111· co111111e1·ci,1! JJrod11ction :1i111 is, of cot11·se, to get the 
inclivicl11al pla11t 01·r ,tncl g·oi11g :ts ;111 incliviel11,1l ,tt tl1e ea1·liest pos
sible date, ,ve like to lift e,tch !),ttcl1 of ct1ttings 1·1·0111 tl1e g·reenl1ouse 
1·ooting· IJencl1 ,tl tl1e e,11·liest 1·e,1son,1ble elate. vVe l1,1ve eliscoverecl 
tl1at co11siele1·,1ble ti111e c,111 be s,1vecl \Jy 1·e-sticking tl1ose ct1tt_ings 
,vl1icl1 \\1e1·e not rootecl i11 lJt1ncl1es ratl1er tl1a11 si11gly. vVe ,11·e not 
s111·e j11st why c11tti11gs tl111s lit.tee! ,111(! 1·e-i11se1·teel aJJlJC,11· to exl1ibit a 
111a1·ked tenclency to root q11ickl}' ,,,J1e11 g·,1the1·ecl in buncl1es of te11 to 
t,ve11ty; the elfect is JJlai11ly evicle11t nonetl1eless. It 111ight be that 
the f,tctor ot \Je11ch ;1eratio11 is co11t1·i!)ttli11g· to tl1is eflect ,tnd to tl1is 
encl. 1 sl1011lll ,1lso like to point 011t that 0111· p1·esent 111etl1od of 
sticking· all c11tti11gs SJJecifies tl1e tise of a JJeg bo,11·d 1·atl1e1· tl1an the 
1no1·e fa111ili,1r 111etl1ocl of 01Je11ing ,1 slit ancl the11 ''1Jot111ding'' tl1e c11t
tings in. Tl1e rooti11g s,1ncl cu1·1·e11tly in 11se is of mediun1 coarse-
11es; ... ,1bo11t tl1e consiste11cy of co,11·se C<Jffee g·ro11ncls anel thtis is 
J)robably qt1ite well ;1erated ,tt ,111 ti111es. I p1·esu111e that 1nost 111e111-
be1·s are famili,1r wi tl1 0111· ove1·-,1ll !Je11cl1 111,1n,1ge1ne11t p1·og1·am, which 
cloes not call t·or the ch,1nging· of sane! IJt1L r,1tl1er for ste,1n1 sterilizing 
between each batch of cuttings. If ,it ;111 possible, we also like to 
1·e-stea111 before ,111y c11tti11gs ,ire 1·e-stt1ck, tl1us eli111in,1ting tl1e pos
sibility ot pathogen c,1r1·y-ove1· lro111 one IJencl1 to ,1notl1er. 

In su1111n;11·y, it is felt tl1,1t tl1e 111<>sl i111port,1nt f,1ctors in the 
achieving of goocl Cl1inese .J1111i1Je1· ro<)ting percentages ;11·e: 

1. Rapidity ol l1andli11g tro111 p,1rent JJl,111t to be11cl1. 
2. J\llaintenance ot. cool benl·h tc1111Je1·,1t11res f<)l' tl1e (i1·st 4 to 6 

weeks - 58 tc> 62 clegrees Fal1re11heit. 
3. .i\1J,1intenance of acleq11ate l1t1n1iclity in tl1e ro<)ting environment 

witho11t excessive wetting oi tl1e c.11tting tops. 
·1. Willing·ness t() 11nllert;1ke tl1e l,tlJor <>f lifting the cutting \)atch 

for pot processing· those re,1cly, ,incl re-sticking those c11ttings 
which ,1ppea1· t<> be in goocl C(>11clitio11 IJtlt not yet rooteel. 

5. Careful selection ancl n1,1inten;1nce of· elisease ,tnd insect-free 
stock plants. 
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J\'l<>,t sclcctio11s of /1111ijJe11t.~ c/1111er1.1·1) ;11·c 11ot t1·t1ly clilfict1lt tt) 
fJI't>fJ;1g·;1te, lJtlt tl1e t,1.,l< J'or :ill oJ 11s i,,ill be 111e,1st1rabl)' lessenetl wl1en 
CJ1;11·les Hess IJ1·otl1_1t·cs tl1,1 t ,vo11llc1·<it1s ''IJl;1ck br>x." 

Tl1,1nk Yot1. 

i\,fQl)ERATOIZ lZOLLEIZ: ,'\1·c tl1e1·c ;111y q11c~ti<i11s? 
j\,JR .. JAi\,fES \,\1ELLS: .J,1ck, I :1111 i11tc1·estc<I i11 tl1is qt1estio11 of 

,11c)11ncli11g·, ;111tl ,vl1e1·e,1s, I c,111 :-1g1·cc ;111c! c!ic! s;1y i11 111)' IJ:11Je1· th:1t 
,1'<Jt111tling· 11;1, 11c,,c1· :1t·t11:1ll)' 1·<)<Jtccl :1 fJl:1111, I IJC'lic,,c, 11eve1·tl1elc,s, it 
l1a; ;1 ve1·y tlefi11ite ellect 11JJ<>11 tl1c <111:1lity ol tl1e 1·c><>t syste111 :111cl tl1c 
1111n1lJe1· cil ]Joints of :1tt;1cl1111e11t no,,,. l)c) y<>t1 fine!, s;1y i11 t,1ki11g tl1e 
stantl,1rcl j1111i1Je1· IJl1t1.e1· tl1,11 )'OIi ;11·e gctti11g tl1c s;1111c c1t1:1lit)' t)f 
1·ooti11g ,,,itl1011t ,,,ot111cli11g ;1, )'<>11 clicl ,,,itl1 it? 

j\,JR. HILL: .Ji111, I IJclic:,1e )'CS, :111cl I IJclic,1e if yci111· tests <Jll 
,,,ot111cli11g· ,,,e1·e c;11·1·iecl ci11t 1111tlc1· cci11sistent C<>11clitions civc1· ;1 1011g 
e11ot1gl1 1Je1·iotl )'011 ,,,ot1l<I I i11tl ,,,J1e1·c ,,,01111cling· 111igl1t h:1,1e :1 1J,11·tic11-
l;11· ;1tt,,a11t,1ge t111<lt1· :1 JJ,11·1.ict1l:11· ,ct <>I C<l11clititlr1,. 1\g,1i11, J 1·eJc1· t<> 
JJfitze1· ;111tl 11<)1·111:1I cc>11tlitio11s. I Ji11cl '''<>t111cli11g· is JJ1·etl)' 11111cl1 :1 
,,,;1ste ol ti111e. 

j\,fR. HOOGEN I)OOIZN: l)i<I I t111tle1·st;111tl vci11 c:c,1·1·<.'<:tly tl1:1t 
• 

)'<>11 11sc s,1ncl lor )'<J111· j11niJJe1· c11tt.i11gs? 
)\,fJZ. HILL: Yes, ,,,e 11sc s:111tl c111i1·cl)' lc.11· j1111i1Je1·s. 
)\,JR. HOOGENl)OOIZN: H:1,1c ~'<>11 c,,c1· cx1Je1·i111e11tccl ,vitl1 

J>C,lt ancl JJe1·lite? 
i\llZ. HILi-: l>e;1t ,111cl JJc1·litc·, JJC,1t :111tl ,:111tl, :incl JJC,1t ,111tl T111·

l:1cc - tl1;1t is tl1c: 11:1111e ol tl1c c::111:1cli;111 silt-cl;1,,. Tl1e ,,111cl ,ce111, 
• 

tc, ,1,(i1·k l)est. 

i\·[1{. HOOGENl)OOIZN: l)icl I 1111tle1·st:111cl yot1 t(J ,:1y y()ll 
. 11cve1· c11t )'0111· tiJJS l):1ck? 

j\,f]l. HILL: Not 11111 ii 
<lcvelc>/J cl1;11·;1cte1·. f\fte1· tl1e 
1 lie ti JJ, IJ11 t 11c>t l)clc>1·e. 

• l'(J<>t1 ng 
• 

1·ocit111g 
l1:1, t,1ke11 JJl:1ce. \,Ve ,,1isl1 tc) 
:int! g·ro,vi11g·, tl1e11 ,vc 1·c111<lve 

i\,JJ{. HOOGENDOOIZN: J)o11't yci11 get ;1 lo11g c11tti11g tl1e11? 
j\,JR. HILL: No, ci11 tl1ese cl1i11ese ,ve tcncl L<> 11se ,1 sl101·t tiJ) ft)J' 

,vc ,v,111t g·ree11e1· tl1,111 11,11,1! 1110<><1. \,Ve t,1ke tl1e ct1tting· I wo11lcl s,1y 
;1 111,1xi11111111 of live i11cl1cs, 1Jro\J,1l)ly ;1vc1·,1ging· so111cthing 11101·e like 
lciu1·. 011 the l1c>1·i,011t;1l ½'e · t,1kc :1 lci11g l)1·,1ncl1 ,111cl c11t it ll]J into 
1Jieces, !)tit tl1,1L is jt1st f<>1· tl1e c:l1i11c11sis. 

J\,fODElZATOR. 1ZOLLE1Z: 1\t tl1is ti111c ,vc l1,1vc New J>J,1nts: 
l~l1eir Propag,1tion ;111cl ,1\cl,1pt:1tion - by 1\. F. l)clclge, IZcgion,11 Pl;1nt 
J11trocl11ction St;1tio11, 1-\111e,, Jo,1'a. l\1Ir. l)()c!gc. 

• 

• 
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NORTH CENTRAL REGIONAL PLANTINGS OF WOODY ORNAMENTAL 
AND SHELTER PLANT INTRODUCTIONS' 

A. F. DODGE" 

IN1"R011UCTlON 
111 ,111 el/cJt·L to 1110,·e cle;11·Jy deti11e t11e beh,1vio1· of 1·,1111iliar as 

\1•ell as ne,1• i11t1·oclucLio11s l>l ,voocly 01·11;11nent,11s wl1e11 t)lantecl in the 
NlJ1·tl1 CenL1·,1l lzegion, seve1·;1J state l>rna111cnt,1l speci,1lists 1net tinder 
I l1e Je;1cle1·sl1 i p cJl J>1·ol. S. 1\. j\,J cC1·01·y ,tt Sou th Dakot,t St,tte College, 
J~1-c>cJki11gs, Sot1tl1 J);1kot;1, i11 _J,111t1,11·)' 1954. Tl1is g·1·ottJJ org·,1nizecl a 
1 egion,tl JJe1·fcJ1·111,111ce stucly JJt·og·r,1111 ,,,itl1in the l1·,1111cwork of tl1e 
,t,1Le-fecle1·;1l No,·Lh Ce11t1·,1l JZegion,tl J>J,1nt l11t1·oclt1ctio11, New C1·01Js 
1>1·og1·,1111. I 11 tl1e S\Jt·ing o( 195'1, the lzegio11;1l Station bcg;1n (01·wa1·d
i11g woocly cJ1·n;1111enL,1l ,incl sl1elte1 J)l,tnts ol 111t1tu,1l interest to co-
CJJJe1·ati11g JJerso1111el :1L 21 t1·i,1l site, in eigl1t sL,tLes. . ' 

Tl1is ,1101·k is 1·ecog·nizecl IJy tl1e se,1c1·,1l jJ,11·ticiJJ,tLi11g st,tte agri
c11lt111·,1I exJJc1·i111e11t st,1tio11s ol tl1e N<>1·th Ce11t1·al Region, Lhe Re
gi<J11al Pl,111t l11t1·ocl11ctio11 Station, Aines, l<JW,1, ancl the Ne,v C1·ops Rc
se;11·ch l~1·,111cl1, C1·ops Re,ea1·cl1 Di,·isio11, 01· Li1e Ag1·ict1ltu1·;1l Research 
Se,·vicc, U. S. I)eJJ,1rt111ent cJf 1\gric11lt111 e, ,ts necessary ,tnd contribut
i11g tcJ a IJetLc1· 11nclersL,tncli11g of the l101·tict1lt11ral pcr(or111a11ce of ne11r 
cJ1·11;11nenL;1ls i11L1·ocl11cecl to Ll1e 1·egio11. It is (elt tl1,1t Ll1e p1·ogra1n 
l1;1, 11•icles1J1·e;1cl i1111)!ic;1tio11s cJve1· ,incl ,t\Jove un1·elatecl testing of plant 
111,1te1·ial. F<J1· ex,1111JJlc, Ll1c J)l"CJpagaL01·, tl1e 11t1rse1·y111,1n, Ll1e pl,1nL-
11si11g· jJttlJlic, ;111cl the ;1c,1cle111ic !101·tir11IL111·i,t ,viii de1·ivc sL1cl1 valL1-
;1\Jle info1·111,1tic111 011 tl1e ;1cl,tJ)L,1tio11 ol tl1csc jJlants to the vicissitticles 
c>f ccJ11Lincnt,1l cli1n;1tes ;111cl ,tttenclant soil,. To cl,tte, 14'1 liiffe1·ent 
11·ees ;111cl sl11·t1lJs ]1;1,•e lJcc11 clist1·i\Jt1tecl ol :\() coope1·;1ti11g tri,11 j)l,111t
i11g sites i11 I 2 st,ttes. 

HISTOIZIC1\L B1\CI<.GIZOUNI) 
Si11ce colc111i,1I ti111cs, 11t11·se1·y111e11 011 lJ<1tl1 sides of tl1e Atl;1ntic 

11,t\'C lJee11 tl1c C<Jl1 Li 11 LI i 11g· c]cJ111i11;111t lo1·ce i 11 tlie nevc1·-encl ing task of 
li1·ing·i11g togctl1e1· ancl testi11g 11e,vly fot1nll trees and sl1rubs lor ho1·ti
CL1itL11·al cl1,1r;1cte1·istics ;111cl ,tcl,tjJtation to lcic,1I climate, soils, ancl 111a11-

- ;1,1:\e111e11L. 1"11e sttccess CJI tl1is t)'lJe ol ,vo1·k cleJ)ends 011 tl1e plant 
,e11se, tl1c tccl111ic,1l ,kill, ,111(1 tl1e IJ11,i11c,, ;1c:t1111e11 ot tl1e i11clividt1al 
11t11·se1·v111 a 11 . 

• 

A11otl1e1· 111e;111s ol ;1~s;1yi11g tl1e t1·ecs ,111cl shrubs suitecl for a gi,,. 
e11 lcic,1lity is cJliser,,ing thci1· JJe1·1·01·111,111ce i11 a1·bo1·etu111 jJlanting·s. 
C;11·efttll)• j)l,111necl ancl 111,1i11t,1i11ecl livi11g ccJ)lections o((e1· an ide,1I 
OjJjJ01·tt111it}' fci1· tl1e ev,1IL1,1tio11 c>f 11nt1,t1,1! c)t· 11ewly i11t1·oclt1cecl 111ate-
1·i;1J in co111J),11·iso11 ,,,itl1 the co111111onl}' Lisee! 11Jants. Neeclless to say, 
;1 ,,•ell cle,•elo1Jed c11·bo1·ett1111 o(fers t1ntolcl ed11cational ancl 1·esearch 

• • ( Jf)j)Ortll II I ti es. 

1Th1s study was conducted as a wo1 k pl,n1 l1ndcr the North Cc11tral Rcg1011al Plant Introduction 
state-fede1al cooperat1vc proJect NC,7 T1t!c The lntroduct1011, Mult1pl1cat1on, Preservation, and 
Testing of New and Uscfu1 Plants of Pote11t1al Value for Agricultural and lndustr1al Uses. Sub, 
Title of \\Tork Plan· Woody· Ornamental and Shelter Plants for the North Ce11tral Region. This 
\.\..'ork' '-'-'as suppottcd 111 part b;· Regional research ft1nds of the United States Department of Agri; 
culture 
' ' 
2Hort1ct1ltur1st, Spec1<1l Crops, Re1-;1onal I)Jant lntroduct1or1 Stat1011, Iowa State Un1vers1ty, Ames, 
Io..,.·a 
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ln ,111 ;1LLe1111>t l1> C<>JltJ>ile exi~1i11g i11lor111,1tion on tl1e !)el1avit11· 
of 01·n,1111ent,1l J)l,1nts, .J. C. Lot1clon i11 I 834 sent ottt a\)ot1t 3000 i11-
qt1i1·ies <>J' ''lZet11rn P,1pe1·s·· to J>l,111t,111en in 1nany cot111t1·ies, regarcl
i11g the pe1·lo1·111,1nce of t1·ees and shrubs. Owners of arboreta 01· 
c1tl1e1· pl,1ntings, nt1rsery1ne11, gardeners, ,incl foresters were asked tc> 
1·ett1rn i11lor111;1tion on tl1e lcic;1tion, envi1·on111ent, ancl 1.>e1·forn1ance of 
tl1e im1>01·t,111t trees ancl sl1r11bs <>n tl1eir 1>r<>J>erty or 11ncler their care. 
These cl,1t,1 v-•ere incl11clecl l>y loc;1tion 1111cler ''Statistics'' for e,1ch spe
cies clescril>ecl l>v IJot1clo11 i11 J1is ''Trees ;incl Shrt1bs th,1t Enclt1re tl1e , 
01>e11 Ai1· in Great Brit,1in ,incl Irel,111cl." 

''Ret11 r11 J>,1 pers •• v-•e1·e rece i vecl f ro111 coope1·a tors i 11 tl1e Bri tisl1 
Isles, Western E11rope,1n c<>t1ntries, the 1\n1ericas, Asia, At1st1·,1lia, ,ind 
J)olynesi,1. L<>L1clo11's mcin11111ent,1l eig·l1t-v<1lume work resulted in ;1 
re11e,vecl ,1J>J)reci,1tion of J)l,tnls ,tnd pl,1ntings ;incl of tl1e 1n;111y intrc>
<l11ctions ol tl1,1t era ,vitl1 1·es1>ect to orn,1mental ,•,1lt1es, l1,1rcliness ,It 
v,11·iot1s loc,1 tio11s, ancl 1·e,1ct ic1n to cl i lle1·e11 t soils. 

Tl1e Uni tee! States Cc111g1·ess of I 862 strengthenecl A111erican ag1·i -
ct1lt11re witl1 the establish1ne11t of tl1e United States Dep,1rtment <>f 
;\gricult111·e ;111cl ;1icl to tl1e ,t,tte JJ;1r1cl Gr;1nt College, ;1n<I Universitie, 
tl11·oug·h the J>ass,1ge ol tl1e l\·Iorrill Act. As these institutions uncler
t<>ok tl1ei1· v,11·io11s t,1sks, it soon l>ec;1111e eviclent tl1;1t tl1e researcl1 
facilities ,111cl J>e1·sonnel oi e,1ch organiz,1tion con1ple1nentecl those of 
tl1e other. 

Tl1e H,1 tch Act, J),tssecl i 11 1887, ,111 tl1<1rizecl the tecler,11 stt pport <>I 
st,1te experi111ent station pr(>jects. Ten ye,1rs later this s11pport assist
eel Proless<>r N. E. f-l;111se11, Sc>11th l);1kc1t;1 Ex1:ieri111ent _Station hc>1·-
1iculturist, to initiate ,1 series oi plant explorations to tl1e colcl a11d 
(!1·y part, <>I continent,11 lZt1ssia ancl Sil)eri,1 ,is an age11t of the U.S. 
l)ep,1rt1ne11t of Agric11lt111·e. He so11gl1t 011t h,trdy grasses, legt1111es, 
fr11its, ;incl or11,1111ent,1ls 1·01· tl1e rapidly exp,111cling· agric11lt11re in the 
no1·the1·n pr,1irie ~tates where co1nr11only 11sed crop pl,1nts were da111-
;1ged by tl1e severe cli111,1te ,incl alk,tline soils. The pl,tnt materials 
collectecl by D1·. Hansen ;11·e listecl in Inventory No. I, Foreign Seeds 
ancl Plants, l1111>ortecl by tl1e Section of Scee! a11cl Pla11t I11troduction, 
l)ivisio11 of Bot,111y, U.S. Dep,11·t111ent of Agricultu1·e, Washington, 
D.C., 1898. The I nvento1·y cle,11·1)• ii lustr,1 tes that vegetables, grasses, 
legL1mes, sl1rl1b tr11its, tree lr11its, oil seeds, novelties, and 01·name11tals 
were introclucecl f1·0111 E11r,1si:1 where tl1e clin1ate was similar to that 
of N ortl1 ;\111eric,111 prairies ,incl plains. 

Cong1·ess contin11ecl to s11ppo1·t ,1g1·ic11ltural rese,11·ch, but passage 
of the Rese,11·ch ,111cl lvla1·keting Act of 1946 pern1itted, for the fi1·st 
ti1ne, tl1e 01·g,111ization of tr11ly cooper,tti,,e state-tecleral ,1g1·icultur,1l 
1·esearch activities on a 1·egional b,isis. Fo11r regional plant introduc
tion stations were est,1blishecl to receive ;ind J>ropagate plant n1aterial 
introducecl into tl1e United States. These regional stations serve 
pl,1nt scientists by incre,1sing·, 1n;1int,1ining·, and supplying viable seed 
and pl,1111s for tl1eir researcl1 st11clies. Also, each station is a center 
!or co111pili11g ,1cc1111111latecl i11fo1·1nation 011 i11t1·od11ctions io1· exchang·e 
,1111ong 1)l,111t scie11tists. Tl1e No1·tl1 Ce11t1·;1l Reg·io11;1J Pl,111t l11t1·0-
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clt1ctio11 St,1tio11 at l<)w;1 St,1te U11ive1·sity ,e1·ves the 12 Nortl1 Cent1·al 
st;1tes J)it1s Alaska. 

Tl1c United States l)eJ),11·t111ent of Agricultt1re New C1·01)s Re
searcl1 Br,1ncl1 is resJ)Onsil)le 1·01· tl1e eXJ)io1·;1tio11, introductio11, J)ropa
gation, ancl evalt1atio11 <)f clcsirecl 01·n;1111ent,1l JJlant 111;1te1·i,1ls for 1·e
sea1·cl1 JJltfJ)Oses. Rcce11tly 11111ch of tl1is work l1as l)ee11 i11 COOJ)er,1-
tio11 ,1•itl1 tl1e Long>1'0<)<I G,11·de11s, Ke11nett Sqt1a1·e, Pe1111sylva11i,1. 

01·n,1111e11tals l1a,·i11g JJ<)te11tial ttse i11 tl1e No1·th Cent1·al 1·egion 
;11·c fo1·w,1rclecl to tl1e Region,1I Statio11 ;1t A111es ancl t1lti111ately to ex
IJCri111c11t st,1tion speci,1lists for 1·esearch p11rposcs. Items wl1icl1 ,ncrit 
reg·icin,1! tri,11 are JJrC>J),1g·,1tc·cl at the llcgional St;1tion ancl distril)uted 
to coo1)e1·;1ti11g· tri,11 ,ites t1rJ011 reqt1est. Plant 1·es1)onse to local con
ditio11s is 11lti111ately i11cl11clecl in the st,1te 1·e1)orts on acla1)tio11, 111e1·it, 
clise;1se 1·eaction, t1se i11 l)1·eecling ,,,ork, ;111cl an)' acce1)tance l)y the 
11t11·scry inclust1·)'· These cl,1ta a1·e co1111)ilecl IJy tl1e regional st,1tion 
,incl clist1·ibt1ted to cOOJJe1·ati11g JJl,111t scie11tists. 

I11 ,1dclition to tl1e 1·egio11al st,1tio11 1·cse,11·ch p1·og1·;1111 jt1st cle
sc1·i!)ecl, tl1e lJnitecl St,1tes l)ep:11·tment of Agriculture h,1s st1l)J)Orted 
1·esearcl1 on JJ!ant int1·oclt1ctions ,It fot11· Unitecl States Plant Int1·oclt1c
tion St,1tio11s. These st,1tic11s, loc,1tecl ;1t Glenn Dale, r1•f,11·vlancl; 

' 
Sav,1n11;1l1, Geo1·gia: r1•li;1111i, Flo1·icl,1: a11cl Cl1ic<), Calil.or11i,1, 11,1,•e a 
1011g 1·cco1·cl of success i11 stt!)J)l~•i11g 01·11a111ental int1·ocl11ctio11s to co
OJJer,1ti11g· SJ)ecialists i11 tl1e 11111·se1·)' i11clt1stry, ;1t 1·esearcl1 i11stit11tions, 
;incl at tl1e v,1riot1s ;1rl)o1·et,1. 

• !\•TETHOJ)S :\ND !\•f;\TERJALS 

A ,voocly orna1nent,1l st1IJco111n1ittce 1n,1clc 11p of cooper;1ti11g state 
<11·n;1111ental speci,1lists /,!t1icles tl1e reg·ion,11 tri,1! J)rogra1n l)y 111;1king 
pe1·ioclic 1·evie,vs of ol)jecti,•cs ,incl reco1111nenclations for aclclition:1! 
1n,1te1·i,1ls to IJe incl11c!ecl for trial. E;1cl1 ,1•i11tc1· the Regio,1,11 Station 
s11p1Jlies state leacle1·s ,1•itl1 ;1 list of ;1vaila!Jle planting stock. Re
<111ests for 1)la11ting 111,1te1·i,1l ,ire ,nacle !Jy state acco1·cling t<) local 
neecls. The !)Ian ting, c,11·e. 111eas111·e1nen t, recorcls. in te1·1)ret;1 tion of 
pl,tnt behavior, ancl tl1e rc1J<>rting· of 1·es11lts ,ire rnajor pl1ascs of re
~tion,tl trial work 11ndertaken ,it each t1·i;1I local ion by st,1te coc>J)e1·a
tors. 

For the 1nost pa1·t, cleciclt1011s trees ;incl sh1·11l)s h,1ve !)een inclucled 
in these 1·eg·ion,1l tri,11s. A fe,1• broacl-le,1vecl e,•ergreens l1a,•e ,ilso l)een 
selectec! for stt1cly. So111e of these JJlants ,ve1·e obtainecl ,1s stock 
pla11ts 01· liners fo1· p1·01J,1g·,1tion, gro'A•i11g ,tncl clistribution by tl1e Re
gional Station. Other plants ,vere clonatecl IJy arboreta, by interest
ed nitrserymen, or by st,1te experiment station horticultural depart-
111ents. Still others ,vere clistrib11ted as plant introductions obtaine<l 
thro11gh the New C1·ops Research Bra11ch, Beltsville, J\1aryland. 

The 111e111bers of tl1e ,voodv orn;11nental s11bco111mittee, the 1·e-, 

gional trial state leacle1·s, ,111d st;ite coo1Je1·ato1·s, as ,vell ,ts tl1eir loca-
tions (T,tble 1) are J)rese11tcl l)y state. 

These 1nen ha,•e c,1rriecl the b111·cle11 ol this testi11g p1·og·ra111. 
Witho11t tl1ei1· inte1·est ancl contin11ccl effort the1·e ,vo11lcl be 110 re
gj<)nal testing prog1·,1111 fcir ci1·nament,1ls. 

• 
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Tal>le I. 

Alaska 

I11<li,1na 

Ka11sas 

1"I i1111csota 

;\,J isso11ri 
Nel>1·aska 

Cooperati11g 1>crson11el1 and locati,,11 of trial sites for the North Central 
Region ,voo<i)' plant trials. 

No regional trials. 
H. R. Kcn1111et·er•. U11iv. of Ill., Dept. of Hort., Url>,tna 
J C. l\lcDa11ielt. U11iv. of Ill .. Dept of Hort., Url>a11;1 
*· ·re1n1)orarily not assig11cd 
1·, Te1npor;1rily not assig11e<l 
H. 13. \·Veyl,,nd:):, l'11r<l11e lJ11iv .. I)ept. of Ho1·t., Lafayette 

J. I'. i\•lahlstede•, t, t, Dept. of I-fort, Iowa State U11iv., Antes 
R. A. Kee,,,*, t, Dept. of Hort., Kansas State Univ .. l\l;1nh;1tta11 
C. E Ba11l>11ryt, Branch Statio11, Colhy 
\V. W. D11itsma11t, F,,1·t H,1ys 13ra11ch Statio11, Hays 
1\. B. E1·harti, Brancl1 St,1tio11. Garde11 City 
·r. n. Sti11so11t. B1·a11ch Stali<JII. ·r1·ih1111e 
C. E Le,vis•, t, De1)t. of Hott., l\Jich. State U11iv., Ea~t La11si11g 
G. \\7• l';1r1neleet. Real-Garficl<I 1301. Garde11, i\·ficl1. State lJniv., East 
La11sing , 
C. T. l\l.,ck.t, l\lich Co11sc1-v;1tio11 l)ept., Rose Lake 
D. 1\. C;11·rollt, Soil Co11sev. Serv., Plant Mate1·i.1ls Ce11ter, Rose Lake 
L. C. S11y<ler *, t, Dept. of Hort., U11iv. of l\1i11n., St. P,111I 
De;111e A. "l'ttrnert. Soutl1er11 School of Agric11lt11re, Waseca 
\Ves H. G1·;1yt, \Vest Central SrJ1ool an<l Expt. Stal<>i11, Mo1Tis 
B. C. Beresford!, Northwest Exp. Sta., Crookston 
N. H. Gri1nsl>ot, North Ce11tral Exp. Sta., Gra11d Rapi<ls 
He1·l>crl Hopenl, Northeast Exp. Sta., Dultt th 
R. I,. ·rave11•, t, i, Dept. of 1-lort., Univ. of i\1isso11ri, Col11mbia 
Gle1111 Viel11neyer•, t, North !'latte Exp. Sta., North Platte 
l'a11l El1lerst. Box B11tte Exp. St,1., Allia11ce 
Lio11el H;1rris!, Scottsbluff Exp. St,1., Mitchell 
.J. H. 1\gart, P,,rk Dept., Li11col11 
J. A. Ch11rchicht, Parks a11<I Rccreatio11 Dept., Omaha 
C. 1\. H11tchisont, Park Dc1)t., Scottsbl11ff 

No,·th Dakota D. G. Hoag•, t, Dept. of Hort., N. Dak. State U11iv., F,,rgo 
·r. S. Co11lo11t, Dicki11so11 Exp. Sta. Dickinson 

Ohio L. C. Ch;1<lwick•, t, +• Dept. ,,f I-Iort., Ohio State U11iv., Columbus 
' Sr,11th Dakota S. 1\. i\1cC,·ory, Chai11na11 ... , Dept. of Ho1·t., S. Dak. State College, 

Brookings 
· W. G. l\ol;1cks;11nt, t, Dept. of Hort., S. Oak. State College, Brooki11gs 

\·V. R. l'ri11glet, Cent1·al S11bstation, High1n,,re 
E. R. J-I;1sselkus•, t, Dept. of Hort., Univ, of Wis., l\1a<liso11 
G. Wm. Lo11geneckert, University Arboret11m, M;1diso11 

1Sul)-comm1ttce members(*), state leadcr(t), and coopcrators(t) v.·1th tl1c1r l<),:at1()!1S. 

l{epo1·ti11g of J)l,t11t J)e1·to1·111;111cc· w,ts t111ifiecl i)y tl1e 1)1·e1)a1·ation 
CJ[ ,t S1)ecies-Pl,111Li11g· Site Rcpo1·t I;<J1·111. 1 Tl1is ReJ><>1·t f'o1·111 provide, 
101· tl1e st11·vi,,,1J 1·ccc>1·cl, J)c1·1·01·111;111ce 1·eco1·cl, 1·eco111111ci1cl;1tio11s 101· t1se 
l),tsed 011 the i)cl1,111 ici1· ol the t1·i,tl J)l,tnts, gene1·al opinio11 of the pl,111t 
,tl tl1e test site, ,tr11l ,tny factci1·s wl1icl1 111ight goverr1 the 11se of the 
])l,111t i11 the ;11·e,1 servecl l)y the tri,tl. Tl1e Species-Pla11ting Site Re
))01·t Fc)r111, ,ervc ,,s tl1e oasis i<i1· five-yc,1r ,t1111111;11·ie., f<J1· e;1cl1 ;1cces-
sic>11. (Tl1i, fci1·111 i, J)J·esentecl ,1s T,,i)!e 2). 

l{E(;JON;\L 1'1{11\L !)AT.A. 
l'r> cl,tte, live-ye:-11· 1·e1)01·ts h,1,1c l1ec11 1)1·e1),t1·ecl 011 1l(l accessicJ11s 

i11cl11clecl i11 tl1c e;11·ly 1·eg·i<>11,1I t1·i,1l ]>l,t11ting,. 1-\11 cx,1111in,1tio11 cJI 
1]. }J Ma11lestcde, low,1 St,1tc Ur11vcrs1ty ar1<l L C S11yder, Un1vc1:,1ty (if M1nr1esotd assisted the 
,1utl1or 1n preparation ,>f tl11s fCJ1n1 ar1d 1n 01ganiz1n:2; the co11tc11t of tl1c f1,·<•~ycar reports derived froni 
these data sheets . 
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tl1ese 1·e1)01·ts ,,,itl1 1·cs1)ect to st11·,•iv:1l, JJla11t losses, fiftll-)'e,11· sl1oot 
g1·0,1-tl1, co11clition 01· g·1·0,vtl1, IJl;111t .5ize ;1fte1· 1·ive ye;11·s on t1·i,1l site, 
:incl s11g·gestccl li111its {>l JJl,111ti11g i11 tl1e 1·eg·io11 was 11nclertaken fo1· this 
1neeting· of tl1c })]:111t J>1·01J,1g:1to1·'s Society. 

S111·vival 
St11·,,iv:1l cl,1t,1 fo1· :1 g·ivc11 ;1ccessi<i11 a1·c lJ,1secl on a11 i11vento1 y 

take11 afte1· tl1c fiftl1 ,,,i11te1· :1t e,1cl1 t1·i,1I site. The 11111nber of live 
J)l,111ts is ex1)1·cssecl :1, :1 1Je1·cc11t o[ tl1ose planted. G1·ot1ping of the 
JJlanti11gs ]1;1ving tl1e s,1111e 511rvival JJe1·ce11t JJrovecl to be an effective 
,vay to s11111111;11·ize tl1e 1·egion:1 I s111·,,iv;1I pe1·fo1·1nance of eacl1 accession 
011 t1·i;1J. Fci1· ex:11111Jle, the s111·,,j,,,1] cl:1t;1 [01· 22 SjJi1·r1cr1 x vanl1outtei 
(R1·iot) ZalJel (Van Ho11tte SJJi1·e,1) J)l,1111 i11gs cle,11·1)' sho,v (Figu1·e 1) 
tl1e s11ccess ,,,J1icl1 :1tte11decl tl1e t1·i:1l J)l,1nting·s of this SJJecies. 

Table 2. SPECIES - PLANTING SITE REPORT FORM 
, NC Regio11al \Voody 01·name11tal Trials 

Coope1·ator ... .. . ...................... Pla11ti11g Site .... ... . ................. State 

Species ................. ················- ........................................... . 

1\. SUR\1IVAL RECORD 
• 

No. of Pl,111ts Receivec! ......... !)ate .............. No. of l'l,1nts Pl,111tec! ........... Date ........ . 

No. of l,ive Pla11ts !st Fall ... . ................ No.of Live Pl,111ts after 1st \Vi11tcr ........ . 

No. of Li,,c J>fa11ts after 211d \Vintcr ........... No. o[ J,ive Plants aftc1· 5th Wi11tcr ....... . 

No. of Repl,111ts Received ......... Date ......... No. of Repla11ts Planted ..... Date .......... . 

No. of Live Repla11ts !st ]'all .................... No, of l,ive Replants after 1st Wi11ter .. 

No. of Live Repla11ts after 211cl \Virttcr ..... No. of Live Replants after 5th Wi11ter ... 

Jl. l'ERFORMANCE Rl~CORD 

(I) Aver,1ge of 5th year Apical Growth (i11chcs) 

(2) Average plant height e11d of 5th year (feet) 

--------- ---------------------- ---

V,1riatio11: 'fallest pla11t .................. Shortest plant ................ . 

(3) 1\vcragc pla11t spreacl e11d of 5th year (feet) ................................... . 

Va ria ti o 11: ll roa des t . . ... .. ...... ......... .... ~ a rrowest ............................... . 

C. RECO~"ll\-IEND1\'l10NS: (For the ,irea represented by this planting site) 

(1) l11dicatc 1\, B or 
1\•Recomme11cled 

........... Border Planti11g 

.......... Scree11 Planting 

C for each of the fol lo1ving whichever is applicable. 
B-Recommended for trial only C-Unsatisfactory 

............ Highway Pl,111ting .......... Ground Cover 

......... SJ1elterbelt !'Ian ting ............ Wild Life Pla11ting 

........... Specime11 Planting .......... Windbreak J>lanti11g .......... Hedge Planting 
............ F ounda tio11 P Ian ting . 

(2) 
(3) 

Statcn1c11t reg,1rcling ge11eral opi11io11 of pla11t pc1·fonna11ce on test site. 

Disc11ss good.q11alities a11d objectio11s ,vhich might gover11 its use in the area 
represc11tcd l>y test site. , 
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20 

15 
Number of 
plantings 10 

5 

19 

0 1 ---------- 1 ·1 ,.,;;;_ _______ _ 
0 56 67 100 

· Percent survival 
Fig. l. Number of Van Houttc spirea plantings grouped by five-year survival 

percentage, N,,rth Central Regional woody plant trials. 

Fig·u1·e I i11clicates tl1,tt only one pla11ti11g· J'ailed co1111)letely. 
Hall tl1e J)la11ts at ,1nothe1· site a11d one-tl1ircl of the plants ,It ;1 thi1·cl 
tri,11 h,1d failed in Jive years. Nineteen J)lanting·s ,vere 1·e1)orted with 
I 00-percent survival. Tl1e live-year s11rviv,1l recorcl o•f the Van H(>ttt
te SJ)irea tri,11 j)l;111tings w,1s s11cccssf11l. 

\Vl1e11 tl1e surviv,11 clat,1 101· tl1e regional t1·i,1l J)l,1nti11g·s ol· Sty1·r1.x 
jr1pun1cr1 Siel). &: Zt1cc. (_JaJ)anese s110,vbell) seecllings ,ire ,11·rayecl in 
the san1e 1n,1nne1·, (Fig·. 2) the general f,1ilu1·e ol· tl1is species in trial 
J)l,1ntings is ,tpJ),trent. 

Species-pla11ting site 1·e1)ort for111s showecl that 19 planting·s we,·e , 
clevoicl of· all .Ja1)a11ese sno,vbell j)l,111ts. Only tl1ree ,,,iclely sc;1tterecl 
j)la11ting·s were 1·e1)<)1·tecl to l1a,,e live sh1·t1bs. 

In the 11se of this 1nethod for st11n111arizi11g· st1rviv,1l clat,1 for eacl1 
of the 40 accessio11s, three clistinct grot1ps ol species we1·e aJ)J)a1·ent. 
"l\'Io1·e than hall tl1e tri,11 ,1ccessions had su1·viv,1l recorcls sin1ila1· t<) 

20 

15 
N11mber of 
plantings· 10 

5 

0 

19 

' • 

______ l 1 
0 29 3i.,-3--""'5=0------

1 
· 100 

Percent survival 
Fig. 2. Nwnber of .Japanese snowbell seedling plantings grouped by five-year su1·

vival percentage, North Central Regional woody plant trials. 
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tl1,1t l)f V,111 Ho11tte SJ)i1·e,1. '1-!1is wa~ te1·111cd tl1e s11ccess1·11I su1·viv,1\ 
g·rot1p. A s1nall grou1) with st1rviv,1l rcse111bling· that ol .Japanese 
s110\\'bell ,vas co11side1·ecl to be u11s11ccessf11l. A thi1·d, 01· inte1·1necliate 
st11·,,iv,1l g1·oup, l1ad j)lantings ,,,ith 1)e1·fect st1rvival ;ind co111plete 
failure i11 aJ)proxim,1tely cqu,11 n11111bers. 

For eacl1 of tl1ese tl11·ee st11·viv:1l g·1·ot1JJS - st1ccessl'11l, inter111ecli
ate, ancl 1111s11ccessf11l - tl1e ;1ve1·;1ge 1111111IJe1· of 1Jl,111ti11gs with JJe1·fect 
li,1e-yea1· su1·vival, tl1e ave1·,1ge nt1111!Je1· of pla11tings which failed, tl1e 
1·atio of JJlantings ,,,ith 1Je1·J'ect st11·vival to those ,,,J1icl1 f,1iled, ;incl tl1e 
n111nber of accessions per grot1p a1·c p1·esented in Figure 3. 

Survival Group 

No, of Accessions 

Successful Intermediate - Unsuccessful 

25 10 5 
• 

20 

Average number 15 
of plantings 
reporting perfect 10 
survival (A) 

5 
Ratio 7. 6: l Ratio 1.3:l Ratio 1:10 

• 

0 

5 
2,2 

Average number 
of plantings 10 • 

reporting no • 
• 

survival (B) 15 • 

Fig 3. Forty North Central Regional trial accessions divid.ed into three survival 
'groups. Included for each group are the number of accessions, the average 
number of plantings ,vith perfect five-year survival (A), the average number 
of plantings with no five-year survival (B), and the ratio of A:B. · 

1.-11e 11;11r1es of tl1e v;11·iot1s 1.1·ees ,incl sl11·u!Js co1111)1·isi11g· eacl1 ol 
tl1e tl11·ee· s111·viv,1l grou1Js (Fig. 3) ;ire as follo\\1s: 

G1·ou1J 1. Successful (25) 
Ca1·,1g,1na pygmaea (L.) DC. 
Cor11us race1nosa Lam. 
Co1·nus stolonifera v,tr. coloraclensis (Koehne) Schneicl. 
Cotoneastcr lucicla Schlecht. 
E11ony111us IJung·eanus 1\1,ixim. 
Et1ony11111s n,tn,1 v,1r. tt1rkestanic,1 (I)ieck) K1·isht. 
Fo1·~ytl1i;1 ovata N,ikai 
F 01·sytl1 i,t x 'A1·nolcl Dwa1·f' 
Gleclitsia triaca11tl10s f1na. ine1·111is (L.) Zabel 'l~e,1t1·ice' 
Gleclitsia tri,1c,1nthos f111,1. i11e1·111is (L.) Z,1bel 'l\1lor,1ine' 
Gleclit~ia tri,1ca11thos f111,1. i11e1·111is (L.) Z,tbel 'St1nb111·st' 
Ligt1st1·11111 ,1111111·e11se C,11·1. ',,\111111· Ri,1e1· No1·tl1' 
Ligt1st1·u111 v11lg·,11·<" L. P.1. I ()7{1:lO 
Lo11icer;1 x \)e!l,1 'Albid,1' Zabel 
J)hysocarJJtts OJJt1lifoli11s va1. 11;11111s (Ki1·cl111.) Z,tbcl 
l)op11l11s x 1·ob11st;1 (Si111<>11-Lo11is) Scl111eicl. 
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Rl1t1s t1·ilobata Nttlt. ex To1·1·. 
llibes cliac,111Lh11111 Pall. 
lZos,t rt1gos,1 'Hans:1' Tl1t1n Ii. 
1Zos,t SJ)inosissi111;1 va1·. all,1ica (\Ville!.) Re,111 
Rubtts delicios11s '1'01·1·. 
SJ)i1·,1ea x \'anl1011ttei (R1·iot) Z,1!Jel 
Ul111t1s x 'Fre111ont' 
Ul11111s J)t1111il,1 L. (Cl1i11k(>l:1) 
Vibt11·nt1111 le11t,1go L. 

G1·011J) II. lnle1·111ecli,1te (10) 
Ace1· ginn;1la j\,f,1xi111. 
Ce1·cis ca11a(lc11sis 1,. (T\•Ii1111. Seedli11gs) 
Coto11e,1stc1· ,lJJic·t1l:1t,1 Rcl1cl. &: \•\1il~. 
J)ettlzi,t x le111oi11ei ex Rois 
Et1011y111t1s 11,111;1 Bieb. 
Lig11st1·t1111 \'t1lg,11·e L. P.1. 2(17G7 
Pyrl!S l!SSl!I'icnsis i\faxi111 . 

• 

Ul1nt1s ca1·pinifoli,1 Glee!. 'Cl11·istinc l{11is1n,1n' 
Ul1n11s J)t11nil,1 1,. (co1111r1011) 
Uln1t1s JJt1111ila J_, (D1·op11101·e) 

G1·011J) III. Unst1ccessft1l (5) 
Be1·be1·is j11lia11,1e Scl111eicl. 
Et1ony111t1s ki,111 lscl10,,ica L11e~. 
Hyperict1111 J)rolific11m L. . 
Pl,1l,1n11s ;1ce1·ifo!i,1 (Ait.) \•Ville!. 
St)•1·;1x j,11Jo11ic;1 Siel1. & Zt1cc . 

• 

,,1r1nt LoJ·se.~ . 
In aclclitici11 t,, 1l1c st11·vival C(>1111t t:1ke11 ,1fte1· tl1c fiftl1 winte1·. 

t1·i:1l J)lanti11gs ,ve1·c i11ventoriecl th1·ce otl1e1· ti1nes: i.e., ,It tl1e encl of 
the fi1·st g1·0,1•i11g ,e,1son, afte1· tl1e fi1·,t ,,,inte1·, ancl ,1fte1· tl1e seconcl 
,1•inte1·. F1·0111 tl1c~e st,1ncl co11nts tl1e c1111111l,1ti,•e losses ,,,e1·e olJL,1in
ccl fo1· Ll1e~e i11lc1·,,,1Is ;1fter jJl,111ti11g·. Rep1·cscnt;1tive SJJecies t;1ken 
f1-0111 tl1e th1·ec c,1tego1·ics 011tlined 1111cle1· S111·vival (l<'ig. 3) ;11·e J)t·e
sentecl ,is tl1e ct111111l:1ti,,e 1111111be1· of jJl,111t, lost in 1·el,1tic111 to ti111e 
:1ftcr 11la11ti11g·. 

The losses s11st,1inccl IJy t1·i,1l jll,111ti11gs of Li,[!:11.~t1··1tn1 r1111.111·en.\'c 
',i\111u1· Rive1· No1·th' ;111cl Lig11st1·11111 1;11/g111·r: P.T. 107630 ,11·e ch;1rtecl 
(Fig. 4) ;1s typic,1I of tl1e g1·011p ha,,in,i;· ,11ccessl·11l .,t1rvi,,;1]. 

Ligi1.,t1·11n1 v11l,c;r11e P.1. 107680 ,,,:1s i11trocl11cecl fro111 Y11goslavia 
in 1934 l)y Eclg·a1· A11tlerson ,vhile 011 tl1e i.\rnolcl Arboret11m Balkan 
Exj)eclition. It ,v:1s tl1ot1.~!1t to JJosscss co11sicler,1l)le cold ancl clrotight 
l1a1·diness wl1icl1 ,IJ)p,11·cntly is an att1·ilJ11te of this JJla11t int1·ocl11ctio11. 

Tl1e 'A111t11· lZi,·e1· No1·tl1' JJ1·ivct l1:1~ IJee11 exte11sively 11sed ,ts a 
l1e1lge 1n;1te1·i,1I in the ,,,e;t cent1·,1I s1:1tcs c1f tl1e No1·th Ce11tr,1I lZegio11. 
It is 11secl ,1s f;1r nortl1 ,is the T\\·i11 Cities, ]\,[i11nes<>ta, b11t 11,1s 11ot 
J)rovecl satisfacto1-y at Brooki11g·s, S011tl1 D,1kota. 

Obvio11sly tl1e ,ignific;1nt cliffere11ce i11 tl1e losses ,vl1icl1 tl1ese t,vo 
:1cccssions s11,t,1inecl i11 1·egio11,1I t1·ial, occt11·1·ecl c!111·ing· tl1e fi1·st g·1·0,,·-
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----Ligustrum amurense 'Amur River North' 
Ligustr11m vulgare P.I. 107630 ---

9 
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Fig. 4. Cu11111lative pla11t losses for two privet accessions (high survival group), 
N1>1·th Central Regional Woody Plant Trials. 

i11g sc,ts<)l1. SL1IJ,eq11c11t lo,sc·s fc11· IJotl1 ;11·e si111il,11·. \,\1l1etl1e1· tl1e 
fi1·st se,1so11 losses (Jf '1\111111· l{1,,e1· Nc11·tl1' 1·ellcct ,111 ,tlJ1101·111,1I C<)t1cl1-
tion cif tl1e JJl;111ti11g· stock, 1·011g·l1 !1,111cll i11g·. cJt· tl1e I es1Jo11se tc> ;1cl,1e1·sc 
site conclitic)11s is 111)t k11<1,1•11. S0111e of tl1csc 1)l,111ti11gs ,11e1·c 111;1clc i11 

. l<>c.,1ticJ11, <>t1tsicle tl1e ;11·c,1 ,,,J1c1·c 1J1·ivet is 11,11,1lly JJl,111tecl. 

Tl1c {Jl,tnt losse., 1·<11· 1·c1)1·cse11t,1ti1·e ;1cccssic>ns in tl1e i11te1·111ecli;1tc
,111·viv;1l gt·<>Lt)) ;11·e s111>,1•11 i11 }"ig111·e 5. Lig·11st1·11111 ,•11lg,11·e J)_[. 2fi7G7 

., 

25 

21 
Plant 
losses 
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----Christine Buisman elm P.I. 131243 
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Fig. 5. Cu111ulative plant losses for two acce;sions (lnter111e1liate Surviv,11 g1oup), 
North Central Regional Woody Plant Trials. 
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;111d Ulrni1, c·a1·pi·111f11/ir1 Gle(I. '(~l11·isti11e Rt1is111,111' 1>.1. 131243 ,ve1·e 
chosen fro111 tl1is g1·ot1p of 10 tri,1! SJ)ecies. 

' 
Lig1tst1·i1.111 1111/gr11·e P.I. 267fi7 \\',ts introclt1cecl l)y F. N. l\,feye1·, 

U.S.D.A. j)la11t eXJ)lore1·, in 1910 [1-fi111 ,t clry rocky 1not111t,1i11sicle ne,11· 
Sel)astOJJOl i11 tl1e C1·i111ea. Tl1i1·tee11 rif the 21 pla11ts o[· this accessio11 
1·epo1·ted lost 011 1·cgio11al t1·i,1I ,ites l;iilecl to st11·vive tl1e li1·st yea1·. 111 
r)t!1e1· ,vords, 111r)1·e tl1,111 !1alf tl1e,e lr)sses 1·est1ltecl i11 tl1e ve,11· i111111edi-

• 

;1tely f'ollowing J)l,111ti11g·. 
Tl1e loss JJ,1tte1·11 for tl1c 'Cl11·isti11e B11is111,111' el111 ½'as sin1il,11·. 

ivlo1·e th,1n h;ilf tl1e JJl;111ts 1·e1Jo1·tecl cle,icl were o!Jse1·vecl to f,iil clt1ring 
the ti1·st ye,11· ,if te1· JJla11ti11g·. ·1·11e 'Cl11·isti11e l~t1is111;111' el111 ,vas i11-
t1·ocluced ;is t>.J. 131243 i11 Decc111lJe1· 1938. All J)J'OJJ,1g·atf>1·s in tl1c 
J{eg·ion a1·e still co11ce1·11ed ,is t<> jt1st l10,v f,11· 11ortl1 ;incl ,\•est this clis
e,1se-tole1·a11t sl1,1clc t1·ee ,\•ill JJ1·ove s,itisfactory. 

Seeclling· _J,11J,1nese s11owbell JJl;111ti11g·s 1·et·e,·1·ecl to i11 Fig·t11·e 2 ,ve1·e 
chosen to 1·e1J1·ese11t the third g·ro11JJ, tl1c t111successft1l st1rvival grottJ). 
Tl1e regional tri,11 losses of tl1is 1-\si,111 sl11·11!J ,ire JJlottecl ,igainst ti111e 
;1fter pl,inting in Fig·ure 6. 

First-seasci11 lo,ses, 18 pl,ints, ,,·ere l1e;1vy. Thirty-[0111· JJlants fail
eel to st11·vive tl1e f11·,t ,\•i11te1·. Tl111s, fitty-t,vo .J ,1p,111ese sno½•bell 
seecllings ,ve,·e lost l)y tl1e e11cl of the first £1111 )'Car of t1·i,1l. Dt1ring 
the seco11d I 2-111011tl1 t1·ial JJe1·iocl, eight 1no1·e JJ!a11ts clied. At the 
e11cl ot· the fiftl1 ye,1r, 66 pl,1nts of the f>riginal 71 ,ve1·e cleacl. 
Fif t/1 Yea1· S/1orJt G1·rJ1vth 

Fifth-ye,ir sl1oc>t gr<Jwth 111e,1s111 c111e11ts £01· Co1·n11.1· .vtrJ/rJnife1·a va1·. 
crJ/01·r1dens1.v (K<iel111e) Schneicl., C:oloraclo 1·eclosier clogwoocl, re1J1·e-
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• 
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Fig. 6. 

Fall Spr. Spr. Spr. Spr. Spr. 

Time after planting 
Cumulative plant loss for Japanese snowbell seedlings (unsuccessful sur
vival group), North Central Regional Woody Plant Trials. 
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se11ti11g the ;t1(·c.e;;ft1l su1·vi,,,1) gr<Jll{l v1•e1·c 111at!c by coo1Je1·ato1·s. There 
w,,s no inclic:1tio11 th,1t ;1ny tenclcr plants existecl a1nong tl1e plantings 
of this 11ati,,c sl1r11b. Ave1·,1ge shoot g1·owtl1 1·epo1·t; s11111111a1·ized i11 
Table 3 can1e 1·1·0111 13 locat1011s . 

• 

Table 3. Average fifth-year shoot growth o( Colorado redosier dogwood regional 
trial plants. 

Location 

1\111es, low,, 
(;1·;111cl RaJJids, J\,(inn. 
llose Lake, J\,f ich. 
Fargo, N <>1·th Dakot,t 
North Pl,1tte, Neb1·. 
.B1·ookings, S. D,1k. 
Highmore, S. D,1k. 

Growth 
(in.) 

5 
5 
5 
6 
6 
7 
7 

Locati<>11 

J\,[ 01·1·is, J\,[ inn. 
J\,f,1clison, vVis. 
W,1scca, lvfinn. 
Dickinson, N. Dak. 
Excelsior, Minn . 
Crookston, lviinn. 

Growth 
(i11.) 

7 
7 
8 
8 

12 
13 

Not 011ly tloes the Col<J1·,1clo reclosier clog-v.'ootl ,tpJJC,tr to have 
111;1ny fi11e ;1ttrilJ11tes, incl11cli11g goo(! s11rviv,1!, regio11-wicle l1,11·diness, 
,1ttr,1ctive l1,11·k col<Jr, 111oder;1tc leaf size, rec11rring flowers, foliage tc1 
tl1e gro1111cl, :111(! no sucke1·s, IJ11t region,,! trial dat,t 101· tl1is sh1·11l1 
(Table 3) ~,,ggest th,1t ste111 g1·o}vth is confined 01· 111ocle1·ate in 

a1no11nt. 
The tiftl1-ye;1r sl1oot g1·0,,•th clat,1 fo1· tl1e Le1noine clc11tzia sl1011ld 

;1Jso be consicle1·c<I. This sl1r11IJ represents the intern1ecli,1te group 
with res11ect t<> sur,,ival. C<><>JJerator fifth-yc,1r shoot growth reports 
Lor this shr11IJ !1;1ve been grottJJecl (Tal1lc 4) as to wl1ether or not the 
pl,,nts ,vere ,1cl,11Jtecl to the pla11ting ;ite. Pl,1nts at ,t given location 
,vhich JJ1·0,,ecl l<) \1c te11cle1·, cl1lo1·otic, 01· both, ,,•e1·e consillered 11n-

. ,tdapted. 

Table 4. Average fifth-year shoot growth of adaptecl and, unadapted plantings 
of Lemoine deutzia by trial lcoation, together with notes on plant con
dition . 

• 

Location 

Adapted 
Colu111bi,1, lvlo. 
J\,fadison, \Vis 
Brc>okings, S. Dak. 
1.-,vin Ci ties, l\tI inn. 
Lincoln, Nebr. 
A111es, lov1':1 
lvf anl1a tt,tn, K,111sas 

lJ 11 ;1 cl ;1 p tee! 

• 

Havs Kansas , ' 
Scottsblul f, J\rl i tchell, 
North Pl,1tte, Nebr. 
CrookstOil, j\rf inn. 
G1·a11(! R,1pids, J\rfin11. 

Growth 
(in.) 

N elJ1·. 

4 
5 
7 
8 

10 
10 
10 

3 
4 

12 
24 
25 
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Notes on Pla11t Conditio11 

l)c>cs ve1·y well 
H,trcly, vigorot1s 
H,,s t!c)11e well 
Harcly 
Sligl1t clieback ;1t 
G1·c>,1's ,veil 
S0111c le;1f scorch 

CJ1!cJ1·osis clry 
• 

• 

LI JJS 

Cl1lorosis ,v1nter kill 
N<>t ,vinter hardy 
Se,,e1·e chlorosis not 
Kille(! b,,ck 2 winters 

( 

• 

( clry) 

hartly 



T l1e L e111oi11e <.lcL1t1.i :-L js cttl ex,11111Jle (>1. c.t sh1·t1b "':l1i ch f,i ils l() 

1)e1· fc>1·111 . l1 cces ·fltll)' i11 '"'es te1·11 (tll.1cl 11<>rth.er11 trial Jocatic>11s i11 tl1c 
• r·egtc)n. 

1 'l1e J)la11tir1g·s () (' _J:t1>,111cse sn()v,,bel~ see<lling·s, 1·epr·esenti11g tl1c 
L,t 11s u cc·essJ·l11-s l11·v iv( t I g 1·<) l l J) , 1"es u I tecl in 1· i 1-i.cli11 g· ,,>nl )' tWt) ha1-cl y })1 cl n ts 
c.l1110 11g· 23 t.rizLl 1) la11ti,11gs. ()ne <)f these J)Ja11Ls is lc>c~1ted at Eas.t L,1r1 -
si 11 cr 1\,fi ch ig·(:i,r1, \Al !li1 f' tl1 e ~>th er· see111ing1)' l1 ,11~cty sI1rt1b is <>11e c>i. tl1r·ec 
J>l<.t11tccl ;1t L in c<)J11 . N el) rc1 .. k,1. .1\.11 tl11-ec 1)l;111Ls c>±. tl1i:-, })l ,111ti11g· ,11 ·c 

ell ivc. T\, C) ~, 1-c Le 11(le 1- (F,ig. 7) ;1r1(l sttf1'e1- C<>lcl d 2t111ctge e~1cl1 . c~11 ·. 

"r 11c tl1ir·cl }) };:t11t i'l <),1,·.e1·s, l r1 1j ts. ar1cl 111 ;1i11t;1ins l1 v·e t\t\,1g·s '"'ill1<)t1t 
,,, ic.lc11 L die back (Fi g·. 8) . F i I tl1-Jrea,1~ sll<>()l g·1~<>, vtl1 of tl1e t \t\i () 11c>1·111;1l 

J>l '"111Ls ~1verc1g·ecl ~➔ ! ,12 j11cl1cs . 
T ,hr()11g·l1 ,¾ff'rltl g·e 11l e r1ts v\lith t Jl t' ])er)·,ll~t 111er1t .()1· J-l<)l' t ic t1Jtt11 e, 

l J11,ivc1~siry c>f' Nel)·t·,ls1z,•tJ the 1'1,t1~~ty seecll ing· ;1t Linc:oln Nel·>1·,1sk ;.L, is 
l>ei- 11.g· J)r·c>J )ag·,ttt"cl l<>t· l' t1tt1r e ,-eg·if>ll•,t.l tri;l} J)l,1. 11 Li11g·. 

✓4 1 1 r' 1 · t 1 g· f: JJ/r,17/ .. '> i::() r1.fl<1 1· f ' i11f• )1 (' ( l J'.\• (HPif!:·l1t -Sprf'r1rl i,1. J/(' (' t) 

T11e 1·ive-)'e,11" N<)1~tJ1 Ce 11t1·;1J 1-eg·i<)11,ll t1·i;1l repo1-ts oi tl1e C<>l<>-
1·;tcl<) J·e.clc)sier cl<}g·,\·()()ti i.ncli,c·citc ;1 1·ang·f' i11 s i1.e <> f t)l a11Ls [1-<>l ll :) . .9> x ... 1 
feet <>11 ero<.Ied s;,111civ soil t<> (j -8 x 6 .5-l() 1·eet (>11111<>re fe1~til e sites . Tl1is 

I 

• 

'-~ -~ 
~ 
~ 

:·:: 

.. ,:z. 
. :,•;·:· ·. 

Fig. 7. One of two , ty ·ra .~ jajJ0·11,£ra 
seedlings showing poor stat11re 
alild extensive dead tissue as
sociated with tender11ess. Uni
versi1ty of Nebraska, Dep,t. of 
Horticulture, photo. 

• 

Fig. 8. Hardy ,S'/ )1ra.~ j<1z;o ,1 irn seed
li11g with good stature, little 
OT no inj_ury. Univ. of Nebras
ka, D 1ept. of Horticulture, 
photo. 
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111ec.lit1111-l,11·ge ,l11·t1IJ l1,1s l1l>1·tict1lt111·,1l 111c1·it ,111ll s111Je1·il>l. 1·cg·ion:1I 
t1·i:1I JJerto1·111;111<·e ,1,J1icl1 1·ec<>111111e11ll it l<> tl1e JJI.<>JJ,1g;1l<)1· l<i1··i11c1·e;1setl 
01·na111e11t,1l 11se tl11·<)t1gl1ot1t tl1e 1egio11. 

Tl1e Le111oi11c <ic11tzi,1 t1·i;1J jll,111ti11g, :tjJj),11·e11tly ,1,c1c ,1llve1·scly 
;iffc·cted b)' sevc1·;1J site J;1ctrJ1·s, ,t1cl1 ;1s ll1-<Jt1g·l1t, !1e;1t, v:11·i<)t1s clo1·111,111t 
,cason co11clitio11;,, ;111cl cl1!01·osis ;1,,<Jci:1tecl witl1 ;1Jk:1li ;1cct1111t1l,1tions 
i11 ce1·t,1i11 sr)il,. ·r11e 1·es11lti11g ,i1,c <>l jJl,111ts :11 ,,:,1·io11s t1·i,1l sites ;11·e 
jJ1·ese11tell i11 1-,,IJlc· 5 l<J1· co1111):11·i,011- l'l1e i<>c:1ti<J11s <>l' tl1ese jJl:1nl
i11gs a1·e g1·0111)etl :1, ,1tl,11Jtctl ,111cl 1111:1cl:11Jtell. 

Table 5. A,·erage five-year height-,1>rea<I n1e,1sure1nent..~ (feet) of Le111oine deutzia 
in adaJ>ted and una<lapted trial locatio11s. 

Locatio11 

,'\clap tell 
Colt1111lJi:1, i\•I i,,l>111·i 
i\·l,ttliso11, \•\1iscri11si11 
B1·r1<1ki11g·,, S<>t1tl1 l);tkr>l,t 
T,,,i11 Citie,, i\•li1111e,<Jl,1 
Li11col11, NelJ1·,1,k,1 
A111es, l<i,,,,, 
j\J ;111)1,1 tl:111, K:111s:1, 

U 11;1tlaJJtecl 
Havs, K,111,:1., 

' 
i\•litcl1ell, NelJ1·:1sk:1 
No1·tl1 Pl,1tte. Ncli1·:1,k:1 
C1·<iok,ton, i\•I i1111cs<>t,1 
(;1•:111cl R,tjJicls. i\l i1111es<>l:1 
!)11!111!1, i\•I i1111e,c>t:1 

Size (feet) 

,, r, 
:, .. ) 
:\.6 

,, -
:J .J 

X ,[ 

X 3 

·I X :\ 

2 X 2 
~1 . ~ 

:> X . ' 

2 X 2 
,1.1 x :\.G 

l.75 x I 

1.-1-i:1! JJl,111t si,e i11l'<i1·111:1ti<Jll <>ll tl1c _J,1jJ,111ese s11r>,1'.IJell is li111itecl. 
()111)' t,1·0 l1;11·lly j)l:111ts ,,,e1·e 111c•;1s111·ecl. l'l1ese JJl,111ts :1ve1·,1gecl 5.5 
feet i11 l1eigl1t :111cl 1.3 feet i11 SJJ1·e:1cl ;1fte1· l'i,•e ye,11·s on the t1·i,1l site. 

S11gge~·t1:d l\1rJ1·t/1e1·11 r111rl 111c.1te111 Li111it.1· 1Jf 1~/r111t1ng; 

l3y t,1ki11g i11 to :1cc(>t111 t tl1e ,111·,,i ,,,, 1 1·e1J<i1·ts, tl1e fi ftl1-ye:11· 1·e1J(>1·ts 
(>11 sl1<>c>t g1·0,vtl1, tl1e co11llitio11 r>I tl1e J)l:111t (>11 e,1cl1 site, ;111cl tl1e [Jl,1111 
llevelop111e11t ,1fter live ye,11·,, it is J)ossil)le l<> csti111:1te ,,,J1e1·e the JJl;1nt 
1nig·l1t IJe s11ccessl11ll)· 11sell i11 tl1e 1·egiri11. St1cl1 esti111,1tcs :11·e i11llica
tive, IJttt <>f necessitv, te11t,1tive. ;\ lli11g·c1· J)e1·iotl will !Jc 1·ey11i1·ec.l fo1· 
:1n acleq11,1te t1·i:1l c1f 111osl ,,Jecit~s, JJ,11·tic11l,11·ly tree~, to clete1·111ine ;1c
c11r:1tel)' the li111its f<J1· ,11cccssf11l t1se. l'l1e live-ye:11· 1·eg·ion,1I trial 
tl,1ta ,t1g·g·est tl1;1t tl1e Collit·:1clc> 1·eclc)sic1· clogw<1ocl (Fig. 9) 111:1y IJe 
ttsecl to illt1st1·ate ,1 S(Jecies ,,,J1icl1 :1JJJJ:11·e11tly c,1n IJe pl,tntecl ,vitl1 suc
cess tl11·ot1gl1011t the 1·cgi<>11. Otl1e1· SJJecies ,vitl1 g·<><Jcl five-ye,11· ad,1pta
tion 1·e1)01·ts incltitle LrJ11ic·c1·r1 x /Jel/11 'A/!Jidr1' Z,,IJel (Fig·. 10) ;ind 
l?.il!Ps cl111c11nt/111111 P,111. J>l:111ti11gs ol tl1e,e SJJecics cc1t1l<I lJe CXJ)Cctecl to 
sl10,11 gc>ocl s111·,,i,,,1] ;111cl ,•i1·t11,1ll)' 11<1 ,,,i11te1· cl,1111:1ge. Tl1ei1· g1·cJ,1'tl1 
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woulcl be 111()der,1Le to goo(! 011 n1ost sites with little clrought injury 
01· dan1age lro111 1nocle1·,1te ;1lk.,1li soils. 

Tl1e 111a jority c>f tl1e species i11 tl1e st1ccessft1l ,t1rviv,1! g1·ot1p were 
founcl to perlor111 s,1tislactorily (J\'e1· less of the 1·egio11 tl1,111 tl1e three 
sh1·ubs just notecl. Ce1·t,1i11 1·cis;1(:eo11s JJl,111ts, st1cl1 ,ts tl1e two sl1rt1l1 
roses tested, tl1e Bot1Jcle1· 1·;1s1JIJe1·ry (Fig. 11) ;111cl the Hedge coton
e,tster (Cotonr:c1sle1· l11c·idc1 Scl1lecl1L) ,ve1·e 11c>tice,1bly alfectecl by al
kali soil are,is ,tncl IJy tl1c cci11clitions i11 tl1e sc>t1th,veste1·11 IJ,trt ol the 
1·egion. Anc>tl1e1· 11-i,1! fJl,111t, N,11111)'ber1·y (Vib1t1·n1tr11. le1it1tgo L.), 
also reacte(I t1nf,1vo1·;1bly to ,t!k,tli ,incl cl1·(i11gl1t. (See Fig. 12.) Still 
othe1·s, the bt1clclccl tl101·11le~, hone)'loct1sts fo1· inst,111ce, ;11·e 1nore tole1·
ant to alkali soils, IJ11t 111,ty IJc 11101·e s11bject tc> ,vinte1· i11j111·y (Fig. 13.) 
-rht1s witl1in the st1ccessf11l s111·viv;1l g·1·ot1IJ consicle1·;1lJle clifferences 
,,,ere noted a111011g SfJCcie, i11 tl1c s11ggeste(! I i1nits ot 1·eco111111enclecl 
jJlan ting. 

The Le111oine clet1 tzi,t t1·i ;11 1·c1>c>1·ts i 11clic,t Le ;1 l,1ck ol !1ardiness to 
cl1·ot1g·ht ancl ,vintc1· concliLions. Ft11·tl1e1·11101·e, tl1is s1Jecies w,ts ob
se1·vecl to be stibject to chlc>1·osis cl11e to tl1e fJ1·esence of ,1lk;1li soils on 
ce1·tain t1·ial sit.es. Tl1c cletri111e11t,1I f;1cto1·s in(!ic,ttecl ,viii ,1p1Jarent-, 
ly li111it tl1e 11se of tl1is tlo1·ite1·011s sl11·t1IJ i11 tl1e 1·eg·ion (Figt11·e 14). 

Otl1e1· t1·i,1I ,1ccessic>11, i11 tl1is intc1·111ecli;1te-st11·,,iv,1l g·1·ot1IJ n1ig·ht 
IJe CXfJCctccl to IJe t1secl "'itl1 v;11·yi11g st1cce,s, cle1Je11cling 011 the in
l1erent ,1IJility of tl1e s1Jecies to 1·e;1ct t(J loc,11 c11vi1·on111ent,1l f,tcto1·s. 

Pl,1nts wl1icl1 aJJIJe,11· i11 Ll1e 1111s11ccessf11I st11·viv,1l g1·0111J 1n,ty be 
• ex1Jected to JJe1·fo1·111 s,1tisf,1ct(>1·il)' over ;1 1·elatively s111,tll pa1·t of the 

1·eg·ion. Plants of tl1is g1·ot11J ,11·e <Jf 1J,11·tict1l;11· inte1·est to the orna-
111ental SJJeci,1lisL. Ne\\' i11t1·oclt1ctions of ,t SJJCcies t1ncler t1·i,1l ,,re ,1 
1>otential sot11·ce <Jl 11,,r(liness. Neeclecl l1,11·cliness 111ay ,,!so be fotincl 
in exception,11 i11(!ivicl11,1ls of ,1 secclling J)O!)t1l,1tio11. In eitl1er case, 
the ,1ctu,1l worth (Jf ,111y ne,v 111;1te1·i;1l c,tn only be 1JrOJJe1-ly assessed 
tl11·ougl1 1)ro1),1g,1tion ;111cl i11cl11sio11 i11 ,1 reg·io11al t1·i,tl JJl,1nti11g pro
g1·a111 si111il,11· to tl1,tt 1111cle1·w,1y in tl1e No1·tl1 Centr,1! Reg·ion. 

S lJ l\,J l\,J 1\ ll Y 

I. In 1954, state ex1Jc1·i111e11t ~t;1tic>11 orn;1111e11t,1l 1101·tic11Itt1rists (>f 
the Nortl1 Centr,11 lleg·io11 01·g·,111izecl ;1 Lree ,111cl shrub trial planting 
prog·ra,11 in c<>OJJe1·;1 ti(>n ,vi tl1 tl1e N 01·tl1 Central lleg·ional Pla11 t In
troduction St,tticin ,111cl tl1e Ne,,, C1-<J]JS Resc,trch B1·,1nch, 1\grict1ltt1ral 
Ilesearch Service, U.S. l)eJJ,1rt111en t cil 1\g·rict1l ture. · 

2. Since I 959, five-ye,1r reJJ<>rts <Jil e,,ch succeeding yea1·'s regional 
t1·ial JJl,1nting have been prep,1re(I. Jvfore than f'ive ye,1rs will be need
ed to evalt1,tte cci1111Jletely trials (>I. 111ost trees and shrubs. 

3. Forty tree a11cl sl1r11b ,1ccessi(i11s, fo1· wl1ich five-year 1·eports had 
IJecn preparecl, we1·e g·ro11pe(\ ,1cc(>r(ling· t<> st11·viv,tl as successf11l, in
termedi,tte, ancl t1nst1ccesst·t1l. The ,1,0er,1ge nu1nber of tri,11 plantings 
,vith 100-pcrcent st11·viv,1l w,ts t1secl ,ts ;1 basis for tl1is grotlJJing. 

4. Perlorm,1nces of sever,tl region,11 tri,1! ite111s wit11 respect to 
st11·vival, plant losses, sl1oot gr(J\,,th, !1eight ,incl SJJread, and suggested 
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limits ot· successful planting in the region are presented. 
5. Two introcluctions of the com1non privet, P.I. 26767 and P.I. 

107630, ,vere noted to clil'fer with respect to survival and first-season 
losses. The trial response of the co1nmercial 'Amur River North' 
p1·ivet was co1nparccl with the t,vo co,nmon privet introductions. 

6. The .J aJ)anese snowbell seedling trial reports revealed a general 
failure to survive. ~'he tri,1! pl,1nting· ,tt Lincoln, Ne-braska contain
eel one harcly plant and two tencler plants. The h,trdy shrub is being 
propagatecl for furtl1e1· regional tri,tl planting. 

7. Regional tri,11 pl,1nting of new 01·nament,1l and shelter plants 
is a practical approach to the age-olcl proble1n of adaptation evalua
tion. This tech11iCJtte is one steJ) in ,tn orclerly seqt1ence of processes 
through whicl1 the perform,1nce of eacl1 ,tccession is observed and 
cloct11nen tee!. 

' 

• 

' 
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lvIODERATOR ROLLER: Tl1ank yot1, M1·. Dodge, for an in
£01·1native a11d inte1·esting· presentation. 

Now we have co1ne to the end of 0111· ti111e and tl1is co11cludes the 
technique sessions ol the J)rog1·am. I would like to thank the gentle-
111en on this afte1·noon 1)rog1·,1m for the kind coope1·ation and very 
worthy effo1·ts. ' 

l\'[eeting acljou1·11ecl fo1· lJ11sincss session. 

SATURDAY E1VENING SESSION 
'l"",elfth Annu,1! Banq11et. 1\-Ir. Carl E. Kern, Wyo111ing· Nurs

ery, Cincinnati 15, Ohio "'as !)resented the Plant Propagators Award. 
The evening ,vas concludecl "'ith an excellent speech by Mr. Freel 
Smith, Management Co11sultant, Cincinnati, Ohio. His topic was 
''The Best Is Yet To Be." 

' 
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TECHNICAL SESSIONS 

THURSDAY EVENING SESSION 
October 18; 1962 

"fl1e "fl1ir·<l 1\1111t1,1I 1\'leeti11g· of tl1e 1>l,1nt P1·01);1gato1·s' Society -
Western Reg·io11, OJ)e11ecl ;1t 7:45 P.l\1. :tt tl1e Edt1cational Cente1·, 
Cali[o1·11i;1 St:1te Polytecl111ic College, S,111 Di111as, Califo1·nia, with 
1·e111;11·ks <)f ,velco111e l)y I-le1·111,111 .I. S;111c!kt1l1le, _J,·., P1·esident, ,,veste1·11 
Reg·io11. 'J'l1is ,v,1s fcillo,\•ecl !)y ;1 IJr·iei· 1·eport 1·1·1)111 Don H;11·t111;111, 
J>1·cs i cle11 t, I 11 te 1·11 :1 ti< i 11 ,1 I J> l :111 t J>1·1i IJ,1 g:1 to 1·, Soc i c ty. P1·og 1·:1111 C l1 ;1 i 1· -
111a11, J>c1·cy Eve1·ett, i11t1·oclt1cecl tl1e ]\,focle1·ato1· fo1· the evening· Sy1n-
1Josiu111, 0. A. l3,1tcl1elle1·, He;1cl, De1):11·t111e11t of 01·11a111ent,1l Ho1·tict1l
lt11·e, Califo1·11i;1 St:1tc 1>olytecl111ic College, Pon1011;1, C:1liforni,1. 

SEEDS AND THEIR ROLE IN MODERN PROPAGATION 

J\,fOl)E l{A '1'01{ 11A 'J'CHELLER: Seecls have :1lw:1ys JJlayecl an 
i1111Jo1·ta11t 1·0Ic in 1l1e l1isto1·y ;111cl c!e,•cloJJ111ent of cot1nt1·ies, ;1s foocl, 
:1s ;1rticles c>f co111111e1·ce, fo1· 1·eligiot1s 1·ites, ,incl for cleco1·,ttio11. 

11· ;111ytl1i11g·, tl1e seecl in tl1e 20tl1 Centt11·y 11,1s beco111e 111ore i111-
jJOrt:111t, a11cl tocl,1y 1·e1Jresents tl1e 111ost costly of ,111 ,1g1·ic11lt111·,1l c1·01Js 
1J1·ocl11cecl, ,vitl1 s0111e F, l1yl)1·icl seecl selling· for ove1· $1000 J)e1· ot111ce. 
l)es1)ite tl1e cost <>f 1)l,11111ing·, clcvelo1)111e11t, 1)1·cicessi11g, 1Jackagi11g 
,111cl c:11·e, tl1e 111ocle1·11 cl,t)' seecl is still a IJeltc1· IJ11y tl1a11 it's 1J1·ecleces
,01·, ;1s 1·,1tecl IJy yielcl ,111cl 1·et111·11s. 

U11like 1110s1 IJ1·ocl11cts sole! tocl,,)' i11 e,tsily o!Jse1·vecl 1)l,1stic 1Jack
;1g·es, tl1e seecl is '';111 1.1nk11ci,v11." '';1 JJict111·e or clesc1·i1)tion i11 ;1 c,1t,1log 

tl1at sl1011lcl co111e to life," ''tl1e 111·ci111ise of a seecl co1111),111y." Tl1is 
IJt1 ii t-in f 11tt11·e, ,1., cle,•elo1Jecl b)' tl1e g1·e;1 t seecl co111 JJ,111ies, 11eecls a 11 
tl1e IJ1·otection ;111cl c:11·e possilJle ~o tl1:1t tl1e e111bryo 111,1y develop to 
its g1·e;1tcst 1Jote11ti;1l. To ,1ssist tis tl1is e,•eni11g· i,1 0111· clisct1ssion 011 
'Seecls 111 Tl1ei1· Role i11 J\,foclc1·11 J>ro1J:1g:1tion'' ,,,e !1ave a ,,,ell-kno,1111 
jJ,111el of ex1)e1·1s: 

D1·. ,,v,1ltc1· L;1111111e1·ts, Hri1·tic11ltt11·c l{esc,11·cl1 Divisiri11, Ge1·-
111;1i11's, Live1·11101·e, C:1Iifo1·11i,1. 

J\,r,-. . 1. C. Ecle11, Forest Tecl111ici:111, St,1te Fo1·est1·)' N111·ser)', Davis, 
C,1lifo1·11i,1. 

J\,f,·. l):11·;1 E. E111ery, Hortic11lt11rist, S,111ta ]3,11·ba1·;1 13otanic Gar
cle11, S,111t;1 l~:11·b,11·;1, C,1lifo1·11i:1. 

Ot11· fi,·st SJJeake1· tonig·l1t \\·ill lJe D1·. vValte1· La111n1e1·ts, ,,,J1<1 ,,,ill 
clisct1ss tl1e s11IJject of e111b1·yo c11lt111·e. 1)1·. L,11n111e1·ts. 

' 
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PRACTICAL VALUE OF EMBRYO CULTURE IN NURSERY PRACTICE 
\,VAL l"ER E. LAJ\,fi\lERl"S 

H 01·tic111111,1·11 l R esen1·c/1 l)ivisio12 of Ge 1·r11n in'.1· 
Live1·1no1·r:, Cr1lifo1·r1in 

INTRODlJCTlON 
If, by pr,1ctic,tl v:1lt1e, ,,·e 111ea11 tl1e g·e1·111i11:1tio11 of seecl fo1· 1·ou

ine g·1·owth 01· nt11·,e1·y stock, I 111igl1t ;1s ,veil say 1·igl1t now th,tt e111-
bryo c11ltt11·e has no11e. Ho½·e,,e1·, 111ost l,1rger 11t1rse1·ies l)y no,v 1·e;1l
ize the valt1e of ,it le,,st so111e J)l;111t selectio11 as ;1 111e;111s of i111p1·ov
ing their g·eneral li11e or 11t11·5ery ite111s ancl tincling v,1rieties lJette1· 
:1dapted to SJ)ecific loc,tlities. Tl1e ,,e1·y fi11e ,vo1·k of the S;1ratog:t 
Horticult111-al Fo11ncl:1tion, S,11·;1t<)g·;1, C,1lilo1·ni,1, i.<; :1n 011tst;1ncling ex
;1 Ill pie. 

Also, 111a11y 1111r5e1·ies ,t1·e 1·e,tlizing tl1e 11eecl of IJ1·cccli11g· ,vo1·k i11-
volving act11;1J crciss J)o!lin;1tici11 i11 orcle1· tc> co111bi11e ;1 clesi1·;1l)le tr;1it 
s11ch ;1s u1111s11;1ll)' Io,,ely foli,1ge ,,•itl1 exceJ)tio11;1l flo,vc1· 01· 1·1·11it 
q11ality. U111·01·t11n;1tely, i11 111;111y ge11e1·;1 tl1e JJerce11tage cit· ge1·111i11,1-
tion obtainable by 1·011tine 111etl1ocl5 is 1·;1tl1e1· low, v;11·yi11g !1·0111· 10 
1Jer cent to 65 J)et· ce11t. ;\!so, ,111cl c,,e11 111ci1·e i1111Jort;111t, tl1e 1·eally 
clesir;1ble co111bin;1tio11 of cl1:11·ac.te1·istics is often fo11ncl i11 tl1,1t J)e1·
centag·e of seed5 ,,·hicl1 clo 11cit g·e1·111in,1tc! 

Finally, in 111<ist ,l11·11IJs ;incl t1·ees st1cl1 ,ts tl1e c;1111elli,1, JJeacl1, 
11ect;11·i11e, ,t11cl cl1e1·1·,, ,t 1111111IJe1· ol ve;11·s el,tJ)Se f1·0111 tl1e ti111e ,1 seecl , , 
is harvestecl 11ntil f1·11it is JJt·ocl11cecl, if one 1·0110,vs rot1tine n11rse1·)' 
JJ1·;1ctice. Tl1e c111esti<J11 then is: G1·,t11tecl tl1at it cloes JJ;1y nt11·series 
to ca1·1·y 011 ;1t least 111oclest 1·e5e,11·cl1 JJ1·og·1·;1111s, j11st ,,,h,1t ;11·e the ;1cl
vant,1ges cit· e1111Jryo c11lt111·e? 

A lJrief 1·es11111e of tl1e l1isto1·)' of tl1is tecl1nig11e ;111cl so111e ex,t111-
JJles or its s11ccessf11l ,1JJplic,ttio11 is 1J1·0IJ,1l)!y tl1e IJest w,1y to ;1nswe1· 
this qt1estio11. Also, s1tggestio11, ici1· 1·e,e,11·cl1 Ie:1cling to si111pliric,1-
tion ancl l;11·ge sc;1lc ;1claJJt,1ti<111 ,,·ill lJe 111a(!e. 

HISTORY OF J>J~:\CTIC.l\l, APPLIC.t\"l"ION 

H. B. Tt1key, ,,,c11·ki11g ,1t· Ge11cv,1, Nc,1• York ,t\g1·ic11lt111·,1I Ex1)e1·i-
1nent St,1tio11, ,,,as ci11e of tl1c JJio11ce1·s i11 tl1is tecl111il111e. His J),tJJe1·, 
''A1·tificial C11lt111·e ;\•fethot!~ Fo1· lsolatec! E1111Jryos of Decicltt<)tts 
F1·1tits," (1) is ;1 cl,1ssic :t11cl sl1011lcl l)e 1·e;1cl lJy cve1·yo11e c<i11te1111Jl,1t
ing tl1is sort of 1·ese,11·cl1. He c111ite co1·1·cctly c1·cclits 0. \,V. D,1viclson 
,incl Flo1·e11ce Fle111io11 of tl1e I~o~•ce Tl101111Jso11 J11stitt1te as :tlso bei11g 
J)io11eers. The basic for11111las clesc1·ibecl by Tt1ke)' a1·e the 011es ,vhicl1 
we still tise. I h,1,•e fo11nd tl1e111 ,IJJJJlic,1ble £01· use ,vitl1 cl1erry, peach, 
necta1·ine, plt1111 ancl ca111ellia. T11key also 1·eports st1ccessft1l 11se of 
em b1·yo ct1l tt11·e ,vi t 11 JJe,11· a11tl apple seecl. U ndot1 btedl y 111a11y othe1· 
types of sh1-t1bs in va1·iot1s ge11e1·,t ,,,l1ich !1ave embryos encasecl in 
tl1ick-,1•,1llecl seecl co,1ts, taki11g· tl11·ee to six 111011tl1s to ge1·111inate i11 
tl1e tts11,1l 111a11ne1·, ,vo11lcl ,1lso 1·es1Jo11cl. Nfy o,vn \\•01·k ,vl1ich 111;1cle it · 
possible £01· 111e to 111ake s11cl1 1·,11Jicl !1eacl,,•,1y in 1·ose, JJeach and nec
ta1·ine breecling ,it A1·111strong N111·se1·ies f1·0111 1935 to 1940 ,vas 1·e1Jo1·t
ecl in the A1ne1·ic,111 _Jot11·n,1l of Botan)' 11nde1· the title of ''Embryo 
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Ct1ltt11·c, a11 Effecti,1c 1.'ccl111iq11e £01· Sho1·te11i11g tl1e Breeding Cycle 
<)f Decitl11011s T1·ees :111cl J11cre;1si11g· Ger111in:1tion of Hyb1·id Seed." (2) 

In clesc1·ibing tl1c 111,1teri,1l ,1hd 111etl1ocls, l 1·econ1111encled several 
i1111>1-<>ve111ents ove1· tl1,e Tttkey tecl1nic111e, sucl1 as sterilization ol the 
J)C,1cl1 ])its ,vitl1 111c1·ct11·ic cl1loricle at I to lOOll, t1se of hot w,1te1· to 
111,1kc tl1e c;1lci11111 l1y1)ocl1i<>1·itc clisi11t·ecting· s<;l11tio11, and clisinlec
tic>11 ,tt I Ill to I li'J° F. Tl1e 11se <)f a good su1·f,1ce tension recl11ce1·, 
:1t tl1e 1·ate ol c>11c g1·:1111 J)c1· lite1·, ,v,1s 111ost l1e!J)f11l if the coats 01· 
1est;1s ,,,e1·e ]);1cll)' i11lecte<l. By 11se ol tl1is tccl1nic111e :1 11111ch l1ighe1· 
rie1·ce11t:1ge ol ge1·111in:1tic111 1·es11lted 1·1·0111 ,ny ,•cry exte11sive ,tpricot, 
1ie:1cl1 :111cl 11ect,11·ine c1·<isscs 111;1cle in 1937. 1\bo11 t I 0,500 flo,vers ,ve1·e 
e111:1sc11!,1tecl ,111cl J)o!lin:1tecl ,vhich 1·es11lted in 2536 fr11its, an aver,1ge 
ril z,J 1)e1· cent; G9 J)c1·ce11t <>f tl1ese we1·e s11ccessf11lly embryo-cult11red. 
i\•l:1ny ,vere lrc1111 crr)sses involving very early fruiting J)arents, seeds 
rif ,vl1icl1 clo not gc1·111inate ,lt ,111 following· us11,1l str,ttification 1neth
<>tls. The ve1·y s11ccessl11l llr)!Jin variety of pe,1ch w;1s f1·om one of 
tl1csc 1937 crr)s,es, tl1;1t is, :1 c1·ci.~s <)f l~:1IJcock J>each ,vitl1 the e:1rly
f1·t1iting j\,Jayllo,1'e1·. F1·0111 tl1e 1938 c1·oss J)o!lin,1tions, 76 per cent 
of tl1e seecl ,,,e1·e ge1·111i11:1tecl. ...\ co1111Jarison of no1·111:1l stratification 
,,,itl1 e111IJ1-)'0 c11lt111·e i11,,cilvi11g 1'0111· clifferent c1·0s,es, gave the follo,v-
• • 
111 g co111JJ,11·a t 1 ,, e JJe1·ce11 t:1ge: 

S11·,1tiliecl Seccl 
,J ,10/c, 

2G 
5() 

23 
,14 

E111 IJ1-y<> C11l tt11·ecl Seecl 
67';70 

100 
8() 

95 
78 

·1·11c ct1lt111·i11g tecl111ic111c ,,,:1s J),11·tic11l:11·ly- s:1tisf:1ctc11·y :incl l1e!J)l11l 
,,,ith c1·0,ses i11,'<>l,,i11g c:11·1)' tyJJe,, s11cl1 :ts E:11·ly I1111>e1·ial 01· l\'iay
ll<>11re1·, ,,,]1icl1 cl1,11·;1cte1·i,tic:1ll)' ]1,1,'e 111;111y :1IJ<)1·ti,,e c111bryos ,vl1icl1 
<I<> 11ot 1·espo11cl to ,t1·:1tilic:1tio11. 

111 1939, 81 1>e1· <.e11t <)l tl1e lll92 e111b1·yos f1·0111 111,1 f1·t1its v-•e1·e 
~11ccessft1ll)' c11lt111·ecl. 

Si111ila1·Iy, I fo1111cl i11 111y ,,,<ii·k ,tt l)esc,111so G:11·de11s that a ve1·y 
g1·c:1t increase i11 ger111i11:1tio11 of ca1nelli:1 seecls \.V,ts effected by tl1is 
tccl111ic111e. Tl1is ,v,1s 1>:1rtic11l,11·l)' trt1e when c1·osses we1·e n1acle in
\'<>I,,i11g species s11cl1 :1s C11111elli11 j11pr>11icr1 x c·. 1·etic1tlata a11d C. c1tspi
rlr1t11. Seetls cif tl1csc c1·0,ses J)i,1ntecl i11 tl1e 11s11,11 111anne1· sin1ply do 
11<>t ge1·111in,1te i>ec;111se tl1e c111b1·yos :11·e J),11·ti:1lly ,1bortecl. E111b1·yo 
<·11lt111·e 1·eaclily effectecl tl1ei1· ge1·111inatio11, tl1011gh consiclerable ext1·a 
c:11·e ,,,:1s 11ecess,11·)' 1111til tl1e \'e1·y )'01111g seecllings becan1e establishecl. 

Tl1e 111ost i1111)01·t:1nt JJat·t of this ,vo1·k i11volves a combinatio11 ot 
1 l1c 11se of e111b1·)'<> c-11I t111·e ,vi tl1 tl1e p1·01>e1· photope1·iod, as show11 i11 
111y :11·ticle, ''Elfect <>f PhotOJ)e1·iod ancl Te1nperature on G1·owth of 
En1b1·yo Cult111·ecl See<llings," (3) JJublisl1ecl in 1943 in the A1nerican 
Jo111·11al of Bot,1ny. i\1f,1ny of the late fr11iting· v:1rieties, such as JVI11ir, 
11st1ally remain ver)' cl\.,,,1rf-like, even following· g·er1nination by e1n
l)1·yo-c11lt11ring. ,,vJ1c11 cxposecl to :1 co11tinuo11s 2'1-11our photope1·iod, 
1l1cy cot1lcl be g1·01v11 to 3 -3 ½ feet in heig·ht d111·ing the winter and 

< 



spt·ing· follo,ving· ge1·1ni11ation in tl1e fall. When t1·,111spla11tecl to tl1e 
field in Apt·il, following· l1,11·cleni11g-off ,tncl expcisu1·e to six ,veeks cold 
storage in a cl,trk 1·00111 ,tt Ll0° F., these seeclli11gs 1nacle t·apid growtl1 
,ind t·1owe1·ecl abund,tntly the seconcl spri11g· ,1l'ter poJlin,ttions we,·e 
n1,1de. Peach, nect,1ri11e, cherry ,tnd other clecicltt<)US tree hybrids, 
!1,1ving a shorter cl1illi11g· 1·eqt1irement, resJJOnclecl even better. I( 

co1nbinatio11 of e1nbryo-ct1ltt1re im1nedi,1tely in tl1e fall alter harvest, 
followed by contint1ot1s-ligl1t treat1nent ancl t1·,1nsJJl,tnting to the fielcl 
in the s1J1-ing ,,,as 1nost efl'ective. 

In ca,nellias, ,ts 1·e1Jo1·tecl in the 1949 Ca111elli,t Ye,11·!Jook, t111cle1· 
tl1e title, ''Tl1e Effect of Co11tint1ous Light, Hig·l1 Nt1t1·ient Le,,el, ancl 
Te1111:ie1·;1tt1re on Flo,ve1·ing of Camellia Hyb1·icls," (4) it was JJossible 
to g·ro,v seedlings 1·1-01n en1b1·yos culturecl i11 October, I 946, to a heig·l1t 
of ove1· six t·eet ancl l1;1ve tJ1e1n 5et fio,ver IJt1cls by .J,tn11,11·y oi 1948. 
Tl1t1s, tl1ese l1ybricl c,11nelli,t seecllings ,,·ere IJro11gl1t into flo,ver one 
ye,1r ;incl fo11r montl1s ,1fte1· ge1·111inaticin! l'he l1y!Jrids which grev1° 
tl1c f,1stest tenclecl tel be tl1e slo,-vest in flo,ve,·ing. Eve11 ,vith tl1e 
l1,111clica1J of nine 111011tl1s 11ncle1· nor111al cl,1y-le11g·th p1·ior to contint1-
ot1s light t1·eatn1e11t, seecllings ,,,ere all i11 tlo,11e1· IJy AJJril of 1949. 
lt is tl1en JJossible to sl101·te11 tl1e b1·eecling cycle of tl1e ca111ellia f1·0111 
,t JJeriocl of fou1· to eig·l1t yc,11·~ to ;1bo11t 011e ,111cl 011e-l1alf yea1·s. 

Tl1e llo1ve1·s 1·es11lti11g· ,,,ere ty1Jic,1l e11ci11g·l1 t<l IJe indexecl fcJ1· 
colo1·, IJetal nu111be1·, ;111cl size. I 111igl1t ,tclcl tl1,1t ,t ,,,eek!)' feedi11g 
,vitl1 a higl1 nutrie11t level, IJalancecl plant loo(!, co11t,tini11g· 420 JJp111 
(Jr 11it1·og·en, 120 p1J111 of pl1osJJhort1s ancl 120 JJJJn1 cir JJOtash was tised. 
·1·11is n11trient sol11tici11 :tlso cont,tinecl ,t s111,1ll ;1111ci1111t or st1lf1t1·, c,tlci-
11111, i1·on ancl tr,1ces of 111,1ng,1ncse ,tncl m;1g11esi11111 ;incl othe1· 111ino1· 
ele111ents. 

Embryo cult11re tecl111iq11e ,vas 11sually e1111Jloyecl by 111e onl)' 
,,,J1e11 1110,1 i11g t·ro1n one b1·eecling· location to ;1notl1e1·. It ,,,as 1nost 
t1.sef11l when I beg,1n tl1e 1.1!;111 t breeding· JJ1·og1·,1111 ;1 t 1\1·111st1·011g N 111·s
e1·ies ,t11cl ,tg·ain ,vl1e11 1 st,t1·tecl 111)' general 01·11,1111ent,1l sl1r11b a11d f1·11it 
t1·ee b1·eecling ,vork ;1t tl1e U11ive1·sity 01· C,1lifo1·11i,1 ,it Los 1\ngeles i11 
I 940. .It was oi· JJ,trtic11l,1r val tie ,,,!1en I tr,t11sfe1·1·ecl 111y ,vork to what 
,v,1s the11 kno,v11 ,ts Ra11cl1() clel ])escanso i11 I 945. Here ti111e was ce1·
t,ti11ly the essence since J\,Ir. Hov1·,1rcl As1)er ,incl I 11,tcl the JJroble111 
(l[ n1,tki11g our gener,1! n1irse1·y 01Jeratio11 p,1y for tl1e cost <Jf the breecl
ing ,,,ark. j\,fy succe,s1·11! clevei<>JJ111e11t 01· the 1),tily News Series of 
clo11ble flo,vering JJe,1ches ,vo11lcl not h,tve bee11 JlOssible witho11t the 
11se of tl1is techniq11e ,tt that ti111e. 

In 111y 1·ose b1·eec!i11g I 11se tl1i~ tecl111iqtte 011ly when I a111 begi11-
ni11g so1ne 11nus11,tll)' 11e,11 line <>f ,vork wl1e1·e g·enetic consicleratio11s 
111,tke it quite clea1· tl1,1t tl1ere is no hope cif ,111y co111111e1·c.ially desi1·
,tble hybricl until at least t,vo or three g·ener,ttions of cross JJollina
tio11s, 01· lJ,tck crosses, l1,1ve IJee11 g·1·own. 

POSSI13LE FUTURE DEVELOJ>J\,IEN'TS 
At JJresent we ,11·e wo1·ki11g on tl1e 11se <Jf v;1rio11s antibiotics in the 

!101Je th,tt they 111;1y g·re,ttly rcdt1ce the possibility of co11tamination. 
Tl1is h,ts al,vays bee11 ,t li111iting· facto,· in the 11se of embryo ct1lture , 
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si11ce t1·,111sfc1· ol tl1c e111b1·yc)s ;1ltc1· tl1ey l1,1vc bcc11 ste1·ilizell i11 tl1c 
c,1lcit1111 l1y1Jocl1lo1·ite sol11tio11 ,1!,,•,1ys i11,'c>l,,es C<>11siclc1·,1!Jle 1·isk ol co11-
t,1111i11atio11 c,,e11 1111<le1· tl1e 111ost c,11·cf11l ,111cl cle:111 l,1bo1·,1to1·y co11cli
tio11s. .'\ l1ig·l1 conce11ti·,1ti<)11 c)f 1Jc11icilli11 11secl i11 tl1e f<J1·111 of C1·ys-
1icilli11 & j\,Jycost,1ti11 clues 11ot !1;11·111 tl1c c111b1·y<JS ol l'(Jscs (>I" 1Je,1cl1cs. 
Tl1e JJCrce11t,1gc (>1 i11fectic>11 is C<)11,icle1·,1bly 1·ccl11cell. It is !101Jecl 
tl1,1t IJy tl1e JJl"OJJer cr>111IJi11,1tio11~ of ,1ntilJi<)tics we 111,1y evc11t11;1lly be 
;1.IJle to 11sc less teclio11, 111etl1o<ls ol e111l)1·yr> c11lt111·c, ,,,J1icl1, of co111·sc, 
,,,<>t1lcl t1·e111e11ll<>t1sl y i11c1·e,1,c its JJ1·;1ctic,1l it)'· 

Th11s, if \\'e co11lcl 11sc la1·ge S1enclc1· clisl1es ;111cl t1·;111~le1· e111IJ1·y<>, 
:1t tl1e 1·;1te of IO(l 01· so JJe1· cli,11, i11s111·i11g· tl1e111 ;1g·,1i11st cont,1111i11:1tior1 
IJ)' tl1e 11se ol ;1 l1igh C<J11ce11t1·;1ti(>J1 rif ;111tilJiotics, it 111igl1t ,,,ell IJe JJ(JS
silJ!c to 11,e tl1i, tecl111i411c e,,c11 i11 gc11e1·;1l 11111·sc1·y JJ1·;1cticc 101· tl1e 
JJ1·ocl11cti<>11 <>f ,eeclli11gs otl1e1·,1·i,e clillic11lt t<> olJt:1i11 IJy 11sc ol ge1·111i-
11,1tio11 111etl1ocls. 

LITERATURE CITED 
I. ·1·11ke)·, H. I\, I 934. '',-\rtificial Ct1ltt11·e Mell1,,,ls for Jsol.itc<l E111bryos of Deci,l-

11,,us 1-·r11its.'' l'r<>cec,li11gs c,f the .-\111erica11 Society f<>r Hortict1ltt1r,1l Science. 
32:313-322. 

2. La1111i1erts, \\'alter E, 1942. ··i-:111liryo Ct1lt11re, A11 Effective 'l"ecl111i<1t1e for 
Shorte11i11g the B1·ee,l1ng C)•cle of l)cci,lt1ot1s T1ces ,t11cl l11crcasi11g Ge1·111i11at1on 
of 1-lyl>ri<l Sec<I.'' A111erica11 _Jot1r11al of l\ot.111y. 29:166-171. 

3. L,1111n1er1s. \\Taller E .. 1943. ''Efeect of l'hot<>J)er10,I ,111cl ·1·e111peratt11c 011 Gro1vtl1 
of E111bt·)·o-ct1ltt1recl Seeclli11gs." A111eric,111 _Jo11r11al of I~ota11y. 30:707-711. 

4. La111111e1·1s. \\Tatter E., l!l49. ···1·he Effect of Co11tint1011s Light, Higl1 Nutrie11t 
Le,,el ,,n,I Te1n1)e1·a111re 011 l'lo,1'e1·i11g of Ca111ellia Hyb1·icls." A111erican Ca111ellia 
Societ)' Yearl)O<)k. I 919:53-:;6, 

' 

i\·IODERATOll l3t\ TCHEl~LEll: .'\re tl1c1·e ;111y lJUCstions 1·01· 
!)1·. L:1111111e1·Ls? 

VOICE: "\,Vh,1t t)'JJC <>l. clisi111'cct:111t llcl y<>lt 11se ir1 yot11· e111b1·yo 
,·111 tt11·e ,,,01·k? 

l)R. LAi\,Ji\,JEllTS: Fi1·st, JJl,tcc tl1e c111IJ1·yos i11 8 l1yll1·oxy-c111i-
11ili11e st1!JJl1;1te solt1tio11, 1-20,()()(l, fo1· IJot1·ytis ,111cl lJ,tcte1·i,t co11trol. 

Tl1en t1·,111s1·e1· t<> <>1·tl1cJ-JJl1cnyl-JJl1e11,>l SCJliit1111 s,tlt (1-2000). This 
is ve1·y i1111Jo1·t,t11t fo1· co11t1·ol of JJ,t1·;1sitic l11ngi. Tl1e l,1tte1· t1·e;1tn1e11t 
is q11ite i1111Jo1·t;111t ,incc otl1e1·\vise, if ci11ly tl1e lirst clisi11fect,tnt is 11sed, 
1111t1su,1l JJ,11·,1sitic l't111gi wl1icl1 ;11·c 11c>t killecl by tl1e li1·st clisi11fectant 
,,,ill beco111e est,tblisl1ecl ;incl kill tl1e e111bryc>s. 

VO ICE: · \'\111;1 t tyJJe elf I igl1 ts we1·c ttsell I 01· i nc1·e,1sii1g· Ll1e g1·0,vtl1 
<Jf yo111· JJe;1cl1 sce,lli11gs ,111cl ;1t ,,,J1;1t <list;1ncc wc1·c tl1cy J)l,tced ,1IJove 
t l1e pla11 t~? 

]) R. LAi\,J i\,J E 1i 1-s: I 11 tile I (i-ll<>lll' j)h()tOJ)CJ"iocl CXJJe1·i111ents, 
200-w,ttt tyJ>C C J\,J,1zcl:1 J;11111Js JJl,tcc,l ,tbo11t tl1ree feet ,tbc)ve tl1e ))!ants 
,vc1·e 11sell to s11JJJJl<·111c11t tl1e n(Jr111;1J cl,1y lc11gtl1, i.e. tl1ey ,tt1to111atic,1!
ly ,vent 011 cl111·ing tl1c ,,,i11te1· ,it ,1IJ011t 5:(l(l JJ.111. ;111cl ,,·ere turnecl oft· 
l)y tl1e clock ,1t l(l:(l() p.111. 

Ex1>eri111ents 11<)\1' g<>i11g <>11 i11clic,1te tl1;1t tl1e rece11tly llevelo1Jed 
Gro-l~ttx l,11111Js, clc\'ei<>jJCcl by SyJ,,;1ni;1, ,11·e even 11101·e effective tha11 
200-,vatt C j\,f azcl,1 l,1n11Js. 

J\,JODER1-\TOll l3ATCHEI~l,Ell: Tl1,1nk you, Dr. L,1m111e1·ts. 
0111· 11ext spe,1ke1· on the j)1·og1·,1111, j\,f1·. C .. J. Ede11, ,,,ill t,ilk to us 011 
lhe sttbject of co11ife1· seecls. ivl1·. Ecle11. 
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CONIFER SEED FROM CONE TO SEED BED 

C . . J. EI)EN 

Cr1/if 01·11.i11 Strite J)iviJitJn rJf J<'rJ1·e~t1·y 
Dr1vi.r, C11lif 01 nir1 

CONE COLLECTION 
l'he ti1·st 1)1·oce;s i11 tl1e pro1),tg,1tion of co11ife1·s l)y seecl is the 

co!lectio11 ot· tl1e co11c ccJ11t,1i11i11g tl1e seecl. Co11es a1·e collectecl 1nain
ly cl111·i11g· tl1e 111ontl1s of SeJ)tc111lJc1· ,incl October. Collection 1n,1y be 
fro1n st,1ncling· or fellecl t1·ees, L1·0111 tl1e g1·011ncl, 01· from squir1·el 
cacl1es. 

Cones sl1011lcl IJe cl1eckecl !(JI" seecl 111,tt111·it)' ;incl seecl qt1,1lity be
lo1·e ft1ll scale J)icki11g. V,11·iotts tests fcJ1· clete1·mining 1n,ttt11·ity c,tn 
l)e 111,tcle: cone flot,1tio11, colo1· of cone 01· seecl, cl1aracte1· ol seecl e11-
clos1)e1·111 ;incl e1nlJryo. Seecl c111;1lity c,111 IJe cl1eckecl IJy c11tting the 
cone ;incl ex,t111i11i11g· 1·01· l)l,111k <J1· cl,11·,1,tgecl seecl. 

The Pacific Sot1tl1,,,est Fo1·est & ll,111ge Ex1)e1·i111e11t Station l1,1s 
delineated 1·0111·tee11 ~eecl col lectio11 zo11e~ i11 C,tlilo1·ni,t. All the a1·ea 
,vitl1 a zone is consiclerecl to 11,tve tl1e s,t111e cli111;1tic ,tnd eclaphic con
cii tions. Tl1erefore, J)I ,t 11 ti 11g stock p1·01),tg·,1 tee! fron1 see cl collectecl 
any place in the zo11e 111,ty be JJl,t11tecl ,tt ;111y 1)1,tce "'ithi11 the zone 
;incl be consicle1·ecl ,ts bei11g /Jl,111tecl i11to tl1e s;1111e envi1·011111ent ,ts th,it 
in whicl1 the seecl ,,,,1s p1·ocl11cecl. 

When the co11es ;ire collectecl tl1ey ;11·e keJJt se1J,11·ate by species, 
clifferences i11 elev,1 ti 011, ;incl ;11·c,t. 1\ · ''ReJ)Ot·t ot· Co11e Collection'' i, 
filled 011t by the JJe1·son supe1·visi11g tl1c collectio11 £01· e,1ch clistinct 
lot of cones. Int·or111,ttion ente1·ecl is: s1)ecies;· loc,1tic)11 - i.e. cot1nty, 
to,v11sl1iJ), 1·,1nge, ;ecticJ11, ,incl elev,tticJn; cl,1tes of collectio11; nt1111be1· 
of sacks ot cones collectecl; 1111111IJer s;1cks ro11gl1-cle,111ecl seed !)r<Jces
secl; co11clition <)f cr<)J) - Goc)cl, F,1i1·, <JI" 1~001·; speci;1l 1·e111arks; ,ind 
identilic,1tio11 ol collecto1·. E,1cl1 ''Re1Jo1·t ol Cone Collection'' is p1·e-
11u111berecl, ,tnd f<>1· tl1e 1110111c11t, tl1e lot of cones clefinecl by the in
for1n,ttion on tl1e 1·e1)01·t is ,tssig·11ecl tl1is nt1111be1·. Every s,1ck of cones 
in the lot is taggecl i11sicle ,111cl ot1t ,vith tl1is 11u111ber for identifica
tion ancl tl1e11 se11t t<) tl1e I)ivisit)ll CJ[ Forest1·y nttrsery at Davis, Cali
tornia, 1·01· 1)rocessi11g·. Tl1e ''llerJ01·ts CJ! Collection," wl1en co111plet
ccl, are also sent to I)avis. 

Infor111atio11 g·iven <)11 tl1e ·'JleJJ01·t <)f Collection'' is t1·ansle1·red 
to anotl1e1· c,t1·cl c,tllecl tl1e J>rocl11cti<J11 Reco1·d. This care[ is then 
t1secl to keep ,t c,1se l1i~t<J1·y (Jn tl1e scecl processecl l1·on1 tl1e cones, as 
it is used. \,Vhen the collection infor111,1tion is !)laced on tl1e Procluc
tion Recorcl the lot <)[ ccJnes is ,1ssig11ecl ;1 Code Nu111be1·. The Cocle 
Nu1nber is 111ade 111) f"ro111 tl1e initials of the scientil"ic 11a1r1e of the 
species, tl1e collection z<>ne S(>t11·ce, the elevatic>n, ,incl the year of col
lection. Fc>r instance, sug·ar J)ine seecl collected in Zone III at 4000 
t·eet elev,1tion, in 1962, wo11lcl !Je ;1ssig·11ecl the Cocle N 11111ber PL III 
4 2. PL is the initials for Piriit.5 l,1111lJFrlir1n(t, Ro1r1,111 nt1111e1·al III is 
the zone, the 11t1n1be1· 4 is [01· ,1000 feet elevatio11, ,incl the 11t1mber 2 
is for the year I 962. Sep,11·ate lots of cones si111il,1r i11 species, collec
tion zone, ele,,,1 ti 011, ,incl )'ea1· <>I collection al I J1ave the same Cocle 
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Nt1n1ber ,incl ;11·e, tl1erefore, C<JmlJi11ecl int<> one lot. Tl1e nt1n1ber (s) 
01· the lot (s) 1naki11g· tip one Cocle Nt1111l)er is listed cin tl1e Produc-
1 ion l{ecorcl c,11·d. 

EX1'1{ACTION ANI) CLEANING 
f\s tl1e co11es ,ire 1·cceivecl ,tt the extr,1ction pl,tnt tl1ey a1-e 1·>laced 

11nder 011e cii two clilf'erent cl1·ying tre;1t1nents. CcJ11es of 111ost SJ)Ccies 
,tre sprc,tcl i11 tl1e sttn c>n ce111cnt sl,1lJs or l1c,1vy p,tper. Tl1e he,1ting 
,incl clrying, clt1e to the :1ction of tl1e st1n, causes tl1e ccines to open in 
:1 J>criocl 01· ci11e t<> t,vo ,veeks. "fl1e l)roke11 cones 01· the true firs ,ire 
11,1 ncl-J)t·ocesse<I over :i scree11 to re1110,1e tl1c seccl [ron1 the cone scales 
,tntl otl1er l:1rg·e 111,ttter. A port,1ble sh,1ke1· n1;1cle of ex1),111clecl 1netal 
is 11secl to 1·e111ovc the 5eecl cit otl1er ~pecies 1·ro1n the cone. 

Cones <>f ,1 few species cl<> not resJ)Oncl reaclily to ,1ir clrying. 
V,1rio11s tyJ)es 01· kilns 111,1y l)e 11secl to OJ)Cn tl1e cones. A s111all extrac
tion clr11111, 4' x l(l', ,vl1ich ,,,ill l1olcl 3() to 40 bushels of cones, is 11sed 
l>y the l)ivision of J<'orestry. W,11·111 ,1ir ,it ,1 te1111)er,1te of I IO-i40°F. 
is blo\\·n into the closecl clr11n1. J>ericiclic,1lly tl1e tlr11111 is tt1rned to 
sh:1ke the seecls f1·cin1 the OJJenecl cones. Eig·ht to twenty-f·our hours 
<Jf. he,1t ,ire rec111irecl to OJ)en 1r1ost cones. A to1·cccl ,1i1· kil11, with :1 
cl,1ily c,1p,1city of 8(l(l bt1sl1els <)I cones, is i)ei11g plannecl for constr11c
tion i11 tl1e 11e,11· f11t11re. Tl1e ext1·;1ctccl seecl is passecl ove1· a sc,1IJ)er 
whicl1 1·c111oves the l)-t1lk of· tl1e cleb1·is. After the sc,1lping· operation 
f)ine seccls arc cle-\\1 i11gecl, 11sing :1 s111;1II cylincler li11ecl insicle with 
cci1·1·11g·,1tecl r11!Jl)er ,111cl l1,1,1ing ,1 r11bbc1·-tiJJpecl JJ,1clclle wl1eel wl1icI1 
1·11IJs tl1c scecl ,tgainst tl1e lini11g. A t,,,c,-screen cle,1ne1· witl1 a 1·ough 
;1 i r seJJ,11·;1 tion is t1secl to 1·e111ove tl1e re111:1i 11cler ot tl1e cleb1·is. Tl1e 
seecl 111,1y !)e t1pgr,1clecl IJ)' 1ne,1ns o( ,1 pnc11111,1tic SCJJ,11·;1tor whicl1 
!)lows off tl1e pc>o1· qt1,1lity, ligl1t 5eecl. 

I)111·i11g· the e11ti1·e 1)1·occssing of tl1e seecl, tl1e vario11s lots :11·e keJ)t 
~CJJ,1r:1te ;1ccorcli11g to tl1e Cocle N11111.IJe1·. Cert,1i11 infor111ation is 
t1·,1nsfe1·1·ecl to tl1e P1·c1cl11ctio11 I{ecortl c,11·cl ,1fter the seecl is cle,1necl. 
Tl1is infor111,1tio11 is: tl1e J)Ottn<ls of cle:111 seecl obt,tinecl, a11d the n11111- · 
l)e1· of fJOt111tls of cle:111 scecl JJCr s;1ck of co11es collected. 

CONE STORAGE 

Scee! of :1 n11111l>e1· of SJJecies of co11ife1·s 1·eg11i1·e sto1·,1ge at quite 
lo,,, te1111Je1·;1t11res. SJJecies ,11!1icl1 sl1ot1ld be storecl ,tt, 01· 11e,11·, 0° F. 
,11·e \\1!1ite fi1·, 1·ecl I i1·, ;,11g·:11· J)ine, Dot1gl,ts-fir, Sierra recl\\1oocl, ancl 
Co,ist recl,vciocl Sj)ecies s11cl1 :1s JJ011cle1·osa ,ind f ef·t·rey pi11e can be 
sto1·ecl ,tt l1igl1e1 te1111Je1·;1tt11·es, tl!J to 35° F., if tl1e 111oistt1re content 
of tl1e seecl is l>elo,,1 ;11Jottt lOo/0 • Ho,,1ever to i11st11·e i11c1·e,1sed JJe1·iods 
cit· sto1·,1g·e ,vitl1 l1ig·l1 vi,tl1ility, ,tll co11iie1· seecls sl1011ld be !1elcl ,,t or 
11ea1· 0° F. a11cl !Jeio,11 ,l 111oistt11·e C<J11te11t of I Oo/0 01· oven-cl1·y ,veigl1t. 

At tl1e Di,1ision 01· J<'orestr)' nt11·se1·)1 ne,tr D,tvis, seecl is sto1·ecl in 
5-gallo11s c,111s, ,vl1icl1 !1olcl ,tJJJJl'OXi111;1tely 25 JJOttncls of seed. It is 
JJl:1nnecl to JJl,icc JJolyetl1yle11e b,1g·s i11sicle tl1e cans to f111·tl1er 1·ecluce 
JJOssible accu11111l,1tion ol 111oist111·e. The c,,ns ,11·e m;11·kecl ,vith the 
Cocle N 11111 be1· ,tssignecl tc> the seecl. 
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SEEI) TESCI'ING 
Tl1e first j)l1;1se ol scccl testing sl1c>t1lcl \)e tl1c 1·t11111i11g <>f JJt11·ity 

tests. Seecl J)u1·ity is tl1e 1Jc:rce11t,1ge IJy weigl1t <)l cle,,n scecls, tr11c to 
species, i11 :1 ,a1111Jle co11tai11ing seecls :111cl citl1c1· 111:1tc1·i,1ls. Hr>wcvc1·, 
l)ec:1u,c tl1e Calilor11i,1 l)i,•isi<)11 01· F<)1·cst1·)' J)1·r,ccsses ,ced <Jr1ly for· its 
o,,•11 11sc, :111cl l)ec,111,c t l1c ,cecl cle:111 i 11g J)1·occ,s gives scccl <> f goc><l 
1)11rity, IJy oc11la1· e,ti111,1tes tl1e 1)111 it)' 1Jerce11t is 1·ccc)1·clccl ;1s l(l(l !)Cr
c:cnt. It :1 1J,11·tic11l,11·ly cli1·ty l<>t <)f scccl is <>IJtai11ccl ,1lte1· tl1c co111-
IJete cle;1ni11g 1)1-c>ccs,. ;1 1)111·ity test is 1·1111 :111cl tl1c 1)111·ity JJcr·ce11t 1·cc-
<Jrded. .. 

Tl1c scc<J11cl IJl1;1sc <>f te,ti11g is <<J1111J11Li11g· tile 1111111IJe1· cil scccl JJc1· 
1)01111cl. Fo1· cle1c1·111i11i11g tl1is fig111·c, ;1 v,1c1111111 ,eccl C<Jt111tc1· c,111 IJe :1 
, 1,1!11alJle ,1icl. .'\ IJl,1tc ,~•itl1 :1 ce1·t,1i11 1111111l)e1· <>I' l1c>lcs, s11cl1 ,is 5(1 <)!" 

1()0, is connectecl to :1 \',1c1111111 li11c. Tl1c ,1 :1c1111111 !1olcls 011c scccl :1L 
e:1ch l1ole, givi11g :1 k110,1•11 1111111IJe1· <>f ,eccl. FcJ1· l)ivisio11 <Jf Fc>1·cst1·)' 
JJLtrJJ<Jse,, sa111JJles of l(l(l ,eecl ;11·c 111c;1,111·ecl <>11t ,1•itl1 tl1c cc>1111tc1· :111cl 
,veigl1ecl <)11 ,111 ;111:tl)•tic:1! IJ,1l:111cc. Usi11g 1·:1Li<J 0s, tl1e 1111111IJe1· <>I scecl 
JJet· JJ01111cl is tl1e11 cci1111J11tccl. I~:11·gc1· ,;11111Jles sl1ci11lcl JJl.<>IJ:1IJly l>c 
t,1ke11 fo1· s111;1lle1· scccl ,111cl 1'01· scccl c;11·111:1rkccl l<>1· s,1le. 

Ge1·111in:1tion te,ts c,111 IJe cci11cl11ctecl IJy ;1 n11111l)e1· c,1 tccl111iq11es. 
S<J111c o( these ;11·e: tet1·azoli11111, ,,·l1ic:l1 is :1 clyc ,vl1icl1 st,1ins tl1e e111-
b1·yo acco1·cling· to tl1c ,1j)j):11·e11 t 111:1t111·i t y c>f tl1e seecl; l1ycl1·ogc11 J)e1·
oxide, ,,,J1ich 1)1·0111otes ,1 1·,11)icl 1oot 1·:1clic,1l g·1·0,vtl1: ;111cl cli1cct ge1·111i-

• 
natron. 

Tl1c C,1lifcir11i;1 l)i,•isio11 <>f r'ci1·est1·,, 11ses ,111 tl11·cc of tl1e :1IJc)\'c 
' rnethocl~, b11t tl1e li1·,t t,1•<>, tct1·;11<Jli11111 ;111cl l1ycl1·oge11 JJc1·oxicle, ;11·c 

11secl 011I)' ,vl1e11 ,1 c111ick ,lj)j)J·rixi111,1tio11 of tl1c ge1·111i11atici11 J)e1·cc11t is 
clesirecl. Tet1·,1zoli11111 ;111cl l1ycl1·c1ge11 J)c1·oxicle tests gc11cr;1lly clo 11c)t 
give as 1·eli,1l)lc 1·es11lt, ,1s cli1·ect ge1·111i11;1tio11 tests. 

l)i1·ect g·e1·111i11;1tio11 te,ts ;11·e 1·1111 i11 ;1 s111,1ll gc1·111i11;1tc>1· 11,i11g 
J)!,tstic clisl1e~ cont,1i11ing ,1 J)e1·lite 111ecli11111. f\t tl1e J)1·esc11t ti111e tl1c 
Di,•isio11 l1as 011e ge1·111i11;1tc)1· i11 ,,,!1icl1 3() tests of th1·ce 50-seed s,1111-
JJles c;1n IJe 1·1111 ;1t <)11e ti111e. 1\11otl1e1· ge1·111in,1to1· of si111ila1· tyJJe is 
011 01·de1·, ;111cl a thi1·cl bei11g 1·ec111estecl in ,l f11t111·c b11clg·ct. vVitl1 
tl1ree ge1·111inato1·s 9() tests of 15(1 lot s,11111)les 01· 45 tests of 300 lot 
sa1111Jles c,111 be 111;1clc. ,,Vhe11 tl1e tl1i1·cl ge1·111i11ato1· is ol)t;1i11ecl 300 
lot sa111ples ,,,ill be 11secl to ihc1·e;1se tl1c 1·eli,1bility ot· tl1e tests. 

The ge1·111inato1·, ,11·e 1nai11tai11ecl ,lt ;1 consta11t te1nper,1t111·c of 
,tbot1t 72° F. Altl1011gl1 the l:11·ge1· ,eecl l,1bo1·ato1·ics 1·1111 tests i11 gc1·-
111i11ato1·s ,vitl1 ;1lte1·11;1ti11g· ligl1t ,111d cl,11·k, ,incl ;1lte1·11,1ti11g te1111)e1·;1-
tt11·es, tl1e Divisio11 ol Fo1·est1·y cloe~ 11ot l1,1vc tl1is tyJ)e of eq11iJJ111e11t. 
Tests ,tre 1·1111 fo1· ;1 11e1·iocl ot· ;1l)o11t ,ix ,,,eeks. Ge1·111in,1tion is cl1eck
ed ~,eeklv fo1· tl1e li1·,t fo111· ,,•eeks ,,•itl1 ,1 fin,11 cl1cck ;1t tl1e e11d of tl1c , 

sixth ,veek. 
The P1·c>cl11cticJ11 Rccc)1·cl c;11·cl i, 11,ecl tc> 1·ecc)1·cl the 1·cs11l ts of tl1e 

ger111inatio11 tests. 1\s ;1!,,,ays i11 tl1e J)1·occssing of tl1e seecl, it is keJJt 
se1),1r,1tecl i11to clifle1·c11t lots ;1ccc11·cli11g to the Cocle N11111IJe1·. 

A ne,v 111ethocl of obt,1ini11g ge1·111in,1tion fig·111·es l1,1s j11st 1·ecc11tly 
bee11 give11 s0111e st11cl)'· Tl1is is throug·l1 tl1e 11sc o( X-1·,1ys. In se,•
c1·al E111·opean co11nt1·ics tl1is 111etl1ocl h,1s been in 11se £01· scve1·,1l ye,11·s, 
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bt1t i11 the U11itecl States ,ve ,ti·e still 011ly in tl1e expe1·in1e11t,1l stage. 

;\ s,1n1J)le <>f seecl is X-rayecl ,incl ,1 X-ray 1)l,1te cleveloped. Very 
goocl J)lates cle,11·ly sl10,ving· tl1c endos1)er111, tl1e seed coat, ,tnd the 
e111b1·yc), i11clt1cli11g the cotyleclo11s, can be obt,1ine<l. vVl1en checkecl 
b)' ,t t1·;1ined viewe1· it is qt1ite 11ossible tl1,1t seeds l1avi11g the cap,1city 
to g·er111inate c;111 l)e distingt1ishecl froin seed not l1,1vng this capacity. 
If this 111ethocl i~ v,ork;1ble, 11111ch tin1e in obtai11ing gem1ination fig·
t11·es c,tn l1e s,1ve<I. 

S"l'RA "1' IF IC:A "l'lON 
Seeds <>i 111;111)' co11ife1· ~pecie, pos,ess <11· acc1t1i1·e ;1n internal clor-

111;1ncy ,vhicl1 i11,1y <lei,,)' ge1·1ni11,1tion <>l' J)reve11t it co11111Ietely. In
tern,, I <lorn1a 11cy c,111 l1e l)roken IJy ex {Josi ng· tl1e seeds t <) ,1 bund,tnt 
111oistt11·c ancl <>xygcn ,tl te1n1Jc1·,1t11res <1[ !Jet,vecn 32° ;ind ,11 ° F. 
The ,tl)ove n1etl1<1d ol IJ1·e;1king cl<1rmancy is c,1l lecl cold st1·,1tification. 

St1·,1tilic;1ti<1n, ,ts <lo11e by tl1e C,tliforni,1 Division ot· Fo1·est1·y, is 
c,11·1-iecl 011t i11 tl1e follc>,1'i11g 111,1n11er; tl1c see<ls ;11·e 111ixecl unifo1·111ly 
,,,itl1 ,111 eq11,1l vol11111c ol' ver111ict1lite, 111<>istenecl with ,1 solution ol 
I½ oz. c>f C,tJ)t,111 5()\•\1 11er ga!l011 of ,11,1te1·, j)lacecl in veget,1ble c1·,1tes 
linecl ,11 ith burl,tJ), a11cl then sto1·ecl i11 ;1 ,v,1lk-i11 1-ef'rige1·;1to1· cont1·<1l
lecl t <J ,1 l1ot1 t :l5 ° F. 

1\ J)roces, i, l1ei11g co11siclerecl i11 ,vl1ich s111,1ll lots of seed c,1n IJe 
soakecl i11 ,11ate1-, J)l:1cecl i11 plastic IJag·s, ;111cl tl1e11 l1elcl i11 tl1e ref1·iger,1-
to1· 1'01· tl1e JJ1·011e1· 11e1·iocl of ti111e. Tl1e ,1cl,1ant,1ge o[ this 111etl1od is 
that 110 ser),1r,1ti<J11 ol scecl ancl veri1nic11lite is req11irecl ,tite1· stratific,1-
tion ,incl befoi·e so,vi11g. 

See<ls of co11il<"r SJ)ecies 1·eq11i1·e clitfe1·c11t pe1·iocls of st1·atific,1tio11. 
The fc>llo\\'i11g cl1;11·t Ji,ts tl1ese 11e1·iocls: 

STRA"l'IFICA'1'10N PEllIOl)S OF CONIFER SEEDS 

Sl'ECJES Tli\•IE 
:-\le111>0 11i11e, 1~1-•111s /1{1lepensis 
C,1n;1ry lsl;1ncl f)ine, P1rtits c{111a1·ier1,·i,· 
Coast 1·ecl\\10ocl, Seq 1toi{1 se n1pe1·vi 1·er1,· 
Co11l te1· IJine, 1~111·11s coulte1 i 
?l•fo11te1·ey pine, J)intts 1·adiata 
.'\1·izo11;1 cypress, C11p1·es,5·1t.5 {11·iz1J11ic{1 
Lo,,,I,111cl ,,,J1ite fi1·, A vie,· g1·andi.1· 
J>o11cle1·0s,1 pi11e, Pi111ts po·nde1·0,{1 
l{e,1cl1 JJi11e, 1~i1111:,· conto1·trt ' 

l{ishO]) JJine, P1n11s 1111t1·ic11ta 
D011gl,1s-fi1·, JJse1tdotsitg{1 menz1es11 
.J effi·e)' J)ine, Pi 11 its jef f 1·eyi 
Reel fii·, A bie.1 111r1gnificr1 
Scots J)i11e, Piriits :,ylvest1·i.5 
\

1Vl1itc fi1·, Abies co11colo1· 
l11ce11sc cecla1·, Liboced1·11s del·u1·1·ens 
Sier1·,1 1-e<·l,11oocl, .Seqztoia gigrtn tea 
S11g,11· JJine, Pin11s. lanibe1·tia11{1 

' 
21 l 

None 
None 
None 
None 
None 
4-weeks 
4- ,veeks 
4 ,veeks 
6 weeks 
6 ,veeks 
6 ,veeks 
6 ,veeks 
6 ,veeks 
6 weeks 
6 ,veeks 
8 weeks 
9 weeks 

12 ,veeks 



SOWING 
A nt1111IJcr ol c>1Jc1·,1tio11s ,11 c pcrlc>r1ned Le> tl1e 11t11·se1·y ,cell bed 

• • ;11·e,1s J)l"l()l" l(l SO\VI ng. 
Tl1e f'i1·st OJJe1·;1tic>11 i, 1l1c g1·ot111cl JJ1·ep,11·;1tio11 

c>I. c4t1ip111ent. Jt ,1 CC>\'Cr crcJJJ l1as lJce11 g1·ov.·11 <J11 
is li1·st JJlo\vecl t1ncle1· ;111cl tl1c11 tl1e g1·c)t1ncl cliskccl. 
tl1e JJl0,,•i11g OJJe1·,1tic>11 is gc11c1·;1ll)' 0111ittecl. 

,vi th v:11·ir>u~ pieces 
tile ;11·e,1, tile Cl'C)p 

011 l:1l!ow ,11·e,1s, 

Eve1·y t,v<> ye,11·s, i11 tl1e r,111 or e,11·ly s1J1·ing, ,1tte1· tl1c grot111cl l1as 
fi1·st IJccn ,vr>rkccl, li411icl 1·ertilizer is i11jcctecl i11t<> tl1c ,c>il. 'J"he ler
tilizc1· 11,ecl is 8-25-() ,incl is ,tJJJJliecl ,ll tl1e r,,te CJ[ alJout 800 JJ<Jttncls 
JJe1· ,1c1·e, t111lcss s,1,,•cl11st l1as IJcc11 aclclecl; the11 it is ,ip]Jliecl ,it tl1e r,1te 
01· L!Q()O JJC>t111c!s. It is i11jectecl into tl1c ,oil ,it the five to ,eve11 i11cl1 
c!C]Jtl1. 

Pe1·ioclic;1lly the 11t11·sery ,eec!IJecl ,,re,,, ;11·c f11111igatecl for tl1e con
t1·cJ! cJf 1·oc>l JJ,1tl1oge11s ,ind ,,,eecls. AJJJJroxi111,1tely t\1•0 ,veeks JJt·io1· to 
tl1c clesi1·ecl ,<Jv.•ing cl,1te, v.•hicl1 is in ;\JJt·il or l\•l,1y in tl1e I)iyisic111 of 
Fc>restry n111·se1·ics, ,1 111ixtt1re <>f 1netl1yl lJrc>n1icle (58';'~) ,incl ch!cJ1·cJpi
c1·i11 (42o/0 ) is i11jectecl ,,t tl1e 1·,1tc of :l(l() pot111cls JJe1· ;1c1·e. l111111ecli
;1tely afte1· i11jecticJ11, tl1e g1·ot111cl is cove1·ecl v.•itl1 JJolyetl1ylene t,11·p· 
i11g. Tlie l,11·1Jing· is lef't 011 tl1e IJecls l<Jt· ,t pe1·iocl ol ,1b,<>t1l 2Ll l1<Jurs. 
Afte1· the t;11·1Ji11g is 1·e111ovecl, tl1e sr>il is tillecl to a sl1,1llow cleJJLl1. 
;1llci,,,ecl to ,1i1· ot1t lc>r ,1bot1t 1() cl;1\'s, ,111cl thc11 lcvelecl . 

• 
l'o ,1tt,1i11 ,1 cle11~il}' c>l ;1 ce1·t;1i11 1111111be1· ol seedli11g~ pe1· sc111,11·e 

lc>c>L, it is 11eccss,11·y tc> clete1·111ine tl1e 11t11nbe1· c>l seecls to sow JJer 
sc1t1,11·e 1·ocJt. Tl1i, ligt1re is c<>1111)t1tecl IJy tl1e l'oll<)wing 1·or111t1la: 
11t1111be1· ol scecls ])<:1· sqt1a1·e l<)Ot 

1Jl,111necl cle11sity / sc1t1a1·e foc>t 
ge1·111i11,1ti<>ll o/o X ])lll"ity ~~ X surviv,1I f,1Ct(>r% 

Tlie ''s11rvi,,;1l f;1cto1· o/0 '' i~ tl1e JJe1·ce11t:1ge ol ger111inatecl seetl ex1Ject
ecl to g1·0,11 to t1·ees. f\ cle11sit}' ot· .~() seeclli11gs j)er sqt1,1re toot is de
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cy1J1·e~s is distL11·bed by ,1 11L1111lJe1· or l)it·tl species, it is necess,11·y to 
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• so,11111g. 
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U11itecl St,1tcs Fci1·est Se1·vice. J-Io,1•e,•e1· i11 111;111y ;11·e;1s it is ot1td;1tecl. 
The C,1lifo1·11ia Divisici11 <)f. Fo1·est1·y eacl1 ye;11· J)t·e1),11·cs a list of co111-
111ercial seecl deale1·, c)l J)lants 11;1tivc to Califo1·11i;1. Tl1is list is av,1il
al)!e f1·0111 eitl1e1· tl1c c)f'fice of tl1c St,tte Foreste1·, State Office Bt1ilcJ
ing No. I, S,1cr;1111c11Lo, 01· tl1e ]);1vis Forest N11rse1·y, C,1lifc)rni,1 l)i
,,ision of Fci1·est1y, ll1i11Le I, ])<)X 1,1 !(), D,1vis, C;1lifor11i,1. 

i\'[01)Ell;\T01l 1)1\TCHELLEll: Tl1,111k yo11, J\,f1·. Eclen. vVe 
,vii] 110,1• l1e;11· 1·1·ci111 0111· last s1)e,1ke1· tl1is evc11ing, J\,f1·. I),11·;1 E1nc1·y. 
,vho ,viii cliscuss seccl J)ro1);1g:1tic>11 of so111e of the 11;1tivc Califo1·ni;1 
pl,1n ts. i\,r 1·. E111e1·y. 

SEED CULTURE OF CALIFORNIA NATIVE PLANTS 
• 

D,\J{,\ E. Ei\Il,R',' 

Sr111l(1 Rr11 l1r11·r1 13c1tc1nic Gr11·der1 
.Sr111tr1 Rr11·/1(11·r1_. Cnlifo1·n.ir1 

Tl1is is ;1 clisc11s,ici11 of !Jl.<)IJlc,11s likely tci l)e encot111te1·ecl in tl1e 
,eecl J)1·01),1g,1tio11 cir C,1lifo1·11i;1 ,,Jecies 01· Cer111otl111.s, F1e11irJntir1, ,incl 
/'l,/111..1·. Scee! clor111;111cy cit one <i1· 11101·e tyJ)es is comn1on to ,111 tl1ese 
SJJecies. \•Vl1en tl1e l1cit w,1ter tre,1t111ent is 11secl to bre,1k tl1e seecl co,1t 
clo1·111anc)', the seecls ,11·e ,1clclecl to about fot11· ti1nes thci1· volt1n1e cif 
,,,ate1- at ,I te1111)e1·;1t111·e 01· 180° tci 190° F., left to cool fo1· 12 to 2,1 
l10111·s, ;111cl the11 so,v11 IJefo1·e <l1·yi11g·. De1Jencli11g on the q11,1lity <)f 
tl1e loc,11 t,tj) ,1•;1tc1· wiLl1 its ;1clclitive, such ,ts cl1lorine, icicline or 1·1i1c>-
1·ine, sig11if"ic,1ntly i)ctte1· 1·est1lts 111,1y lJe obt;1inecl ,vitl1 tl1e hot wate1· 
t1·eat111cnt IJ)' t1si11~ IJ<>ttlecl cl1·i11ki11g· ,1·,1te1·, clistillecl w,1te1· or 1·,1in 
,,,ate1·, ;111cl tl1eir 11sc is 1·eco111111e11clecl. Tl1e co11ce11t1·,1tecl st1lft11·ic 
;1c 1d t1·c,1t111e11t 111;1v ,1lso lJe t1secl 011 l1arcl seecl. In tl1is t1·e,1t111ent it 

• 

is impo1·t;1nt that tl1e seecls l)e tl1orot1gl1ly ;incl 1·epe,1teclly ,vasl1ecl in 
running· w,1ter i111111elli,1tely fcillo,\1 ing the ))1·cscribecl sc>,1ki11g J)eriocl 
in 01·cle1· to re1nove ,111 tl1e excess ;1cicl ,,,hich 111ay still !Je (Jresent in 
tl1e cl1,11·1·ecl 1)a1·t of tl1e seecl cci,1ts. Fci1- tl1e tyJ)e ol inte1·n:1! llorm,1nc)' 
tl1at is S(>111eti111es 1)1·ese11t i11 seecl of these species, the seed5 sl1011lcl be 
]JUt in ,1 tigl1tly se:1lecl ])olyetl1yle11e !Jag· ,vith ,1 s111;1ll a111ot1nt of 1noist 
j)eat111oss, J)lacecl i11 ;1 1·efrige1·;1to1· ,it a te111JJerat11re of 515° to 41 ° F. 
1'01· tl1e ])1·escribecl JJe1·iocl a11cl tl1c11 so,vn. 

Cer111rJtl111., ,111cl l•1e111r111tir1 ~eecllings ;11·e fJ,1rtict1l,11·Iy s11sceJ)til)le 
to cl,11111Ji11g-off, ,111cl it is ext1·e111el)' i1111)01·t,1nt tl1at all soil 111ixes be 
ste1·il izecl ;incl cle,1n 01· sani ta1·v c11 I tt1ral pr·,1ct.ices, Slit 11 ,ts tl1ose j)l'C

sentecl in tl1e U11ive1·sity ot· C,1lifci1·11i,1 Extensio11 Se1·vicc's J\,f,11111,11 #251 
<>n the U.C. Syste111, l)e follo,,1ell. Nci speci,1! soil mixes ,ire 1·ec111i1·ed 
lcJ1· these Sf)ecies l)ttt ;1 ve1·y ,1•ell-clrained 111ix is desi1·;1IJ!e. Tl1e se
CJttence i11 contai11e1·s is £1·0111 seecl t·lat to li11e1·~ to g·,111011 cans. 111 
s0111e c,1ses tl1e seecl l'l:1t is 0111ittecl a11cl tl1e seecl is Sl)\v11 cli1·ectly i11to 
liners. 

• • 

Cer111.ot/111.1· SJ)ecics, C,1liic)1·11i;1 \!\'ill! Lilac. 
Tl1e seecls of 111c>st C,1lifo1·11i,1 SJ)ecies of Cr:r1notl1us ,11·c lci11g-livccl. 

Seecls 1·;111g·i11g· i11 ;1g·e fro111 seve11 to sixteen )'Ca1·s ha,•c gi,•e11 goocl 
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1·e,t1lts in g·e1·111i11:1ti(>n test, :1t tl1c Bot:111ic G:11·de11. lleg:11·clless of 
:1ge, Cer1111Jtl111J· seed is qt1ite v:11·i:1IJ!e as to tl1e J)e1·cent:1g·e of viable 
seecl. S0111e SJJecies :ire also v:11·i:1l)le as to the jJ1·ese11ce 01· :1bsence ol 
i 11 te1·11al clo1·111:111cy. See els cif 11e,11·I y ,1 II the SJJecies l1ave l1a rel C)I' i111-
f)e1·111ea lJle seecl co,1ts \\'l1icl1 c:111 IJe softe11ecl ,,,itl1 tl1e !1ot ,v,1te1· t1·e:1t-
111e11t. l11te1·11,1l clo1·111:1ncy, ,,,J1e11 JJ1·esent, is of tl1e ty1Je that is \J1·oken 
I>)' colcl st1·:1til'ic·:1tio11. See tl1e :1cco1111J,1nyi11g cl1a1·t fci1· SJJecific seecl 
I 1·e:1 t111en t 1·ec< )111111el1Cla ti 011S. 

P1·e-t1·e:1tecl seecl sta1·ts tc> ge1111in:1te in one to five ,veeks (:1ve1::1ge 
1,1'c) and one J1:1lf ,veeks) cleJJC11cli11g on tl1e s1Jecies. Eighty 01· 11i11ety 
1ie1·ce11t ge1·111i11,1tio11 is 11ot 111111,ti:1I. 

Ccr111otl111s ,ee1lli11g·s ,11·e 1·c1·)' ,11IJject to cl:11111Ji11g·-off, :111cl tl1is is 
tl1e 111ost i1111Jo1·t:111t si11gle 1J1·cilJle111 e11co1111te1·ecl i11 seecl p1·01J:1g:1tion 
<>I tl1is g·e11t1,. Seeclli11gs ,ee111 t<> s11ffe1· less sl1cick ,,,J1en SJ)Ottecl-ciff 
:1t tl1e fot11·- t<> six-le:1f st:1ge tl1:111 :1t tl1e t,\,o-le:1f stag·e, even tl1ot1gl1 
1!1is e11t,1ils 111c>1·c 1·o<)t cl:1111:1gc :11111 olte11 rocit JJ1·1111i11g. i\•I:1ny SjJCcics 
:11·c ,,ery 1·:1JJicl g1·0,\'i11g ,111cl tl1e t1se <Jl so111e tyjJe of JJeat jJOts is rec
<>111111encled fo1· li11e1·, to JJ1·e,,e11t coilecl 1·oot syste111s. Rathe1· seve1·e 
l<J,ses a111ong· li11e1·s 111:1y IJe exJJc1·ie11cecl t,,,o tci 1'0111· ,,,eeks afte1· Sj)Ot
ting-off, es1Jeci,1lly it· tl1e ,,,e:1tl1e1· tt11·11s cool c>1· if the plants ,11·e not 
kept on tl1e cl1·y sicle. S1Jotti11g·-off losses c,111 \Jc :1voiclecl \)y sowing 
tl1e seecl in s111:111 1>e,1t )Jots ,it tl1e 1·:1te of one ci1· t,vo seecls pe1· jJOt. 

111 st1111111er, cl111·i11g· <Jcc:1sio11:1l licit ,pells, losses 1n,1y occt11· :1n11Jng 
.~:111011 c:111 JJl:111ts tl1:1t a1·e g·1·0,v11 i11 f11ll st1n, even though tl1ey :11·e 
kCJJt :1cleqt1:1tel)' 111oist. G1·<),,,i11g tl1e plants 11ncle1· Iigl1t sl1acle l1elps 
to 1·ecl11ce tl1is lc>ss. f\notl1e1· los, 111:1y occ111· :11nong· contai11e1· jJl:111ts 
i11 tl1e 1·a11 ,,,J1e11 s11111111e1· te1111)c1·,1t111·es cl1·01J. 'Tl1is is especi,tlly trt1e 
,vl1e11 the)' :11·e 1·e:1cl)·, 01· 11e,11·ly 1·e,1cly, to JJlant ot1t ancl a1·e g1·own in 
11111 sun. Lig·l1t sl1:1cle also l1cl1Js to 1·ecl11ce this loss. 

A f1111g·11s 1li,e:1se tl1:1t i~ :1 c·<)11st,111t tl11·e:1t t<) Ccnn1Jtl11l., of' :111 ,1ges 
is c:111,ecl IJy :1 s1Jecies <>f 1~/11111111. l'l1is 1lise:1se, co111111on in the cl1:11Jar-
1·:1l of ce1·tain :11·e:1s, is ,1J1·e:1cl l1y :1i1·-IJor11e SjJOres wl1icl1 1·et111i1·e 
,,,:11·111tl1 ,incl 111oist111·e to ge1·111i11,1tc. Tl1e clise,1sc is tl1e1·efci1·e 111ost 
:1c:t1te clt1ri11g· s1J1·i11g ;111cl ,11111111e1·, i11 ,1re:1s ·\\,itl1 lots of fog 01· c,11·!)'-
11101·11i11g· cle,1•. Tl1e fi1·st S)'lllj)tci111 of tl1is 11<111-syste1nic clise:1se on 
<~<>nt,1i11e1· jJl:111ts i, t1,11:1ll)' tl1c :11JJJC:11·:111ce 01· sc:1tterecl nec1·otic le,1ves 
,vl1ich clo 11<>t cl1·01J. lt 111,1y 11cvc1· ~-o l)cy<111cl tl1is st,1g·e. Howeve1·, 
infections th,1t cle,,elo1J 011 tl1e t1·1111k nea1· tl1c soil-level soo11 girclle 
,incl kill tl1e pl,1nt. The co11t1·ol is ,1 JJ1·e,,entive s1Jray of p,1rzate 01· 
fer1nate, t,,,o pot1nds pe1· 100 g:1llons of ,,,ate,· pl11s ,1 little sp1·e:1der. 
:tJ)plied e,,ery se,,e11 to te11 cl,t)'S. ;\111011g tl1e C'er1notl1i1s species a11d 
l1)'lJ1·icls g1·0,,,i11g in tl1e S,111t,1 l~:11·b,11·:1 Bot:111ic G:11·den, Cer1notl111s 
g·1·iseus ,111cl its clon,11 for111s seei11 1Ja1·tict1larly s11sce1Jtible to tl1is cli;
e:1se, ,incl tl1e alte1·11:1te-le,11'ecl (,'er111c1ti·111.,, \\'l1ich :ire the 111ost JJop11l,1r 
i11 cultiv:1tio11, see111 tc> l)e 1111>1·e s11sce1)tilJ!e tl1,111 tl1e opposite-le:1ved 
types. 

Rcco111111e11clecl Scee! T1·e,1 t111e11 t fo1· 

Ccr1r1oth11s r11·bo1·eits 
(Catalin:1 Ce:1notl111s) 

• 

f-Iot ,1•:1 te1·. T11'0 
1'111·tl1c1· i1111J1·ci,,e 
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Cr:r11iotl111., SJ:>ecies 
111011 ths st1·a tifica tio11 
ge1·111 i 11,1 t io11 .. 



Ceanot/111s c·o1 d11l11tus 
(Hoaryleai Cc,1110Lht1s; 

'"'l1i tetl101·n) 
Cea11otl111s c1·a.1·sif1Jliu., 
(Hoa1·yle,1f Ce,111otl1us) 

C'ean1Jtl111., c11.ne11 t11., 
(Buckb1·t1sl1) 
Ceanotl1u.s cy11r1e11., 
(San Dieg<J Cc,111<)thus) 

Cer1.notl111., de1it11tus 
(Cro1)leaf Ce,111otl1tts) 
Cen11otl1i1s di,111.1·icnt11s 
(vVhiteba1·k Ce,1notl1us) 
Ceanot/111s d111e1·.1·i[r>li11s 
'(Tr,1iling· Ce,111<>tl111s) 
Cennoth11., f1Jlio.1us 
(vV,1vyleaf Ce,1notl1t1s) 

C:ec1notl111., f1·e.,nensis 
(I;1·esno J\,J,tt) 

C'e1111otl1i1s g1·eggii va1·. 
perplexans 

(Cuplcaf Ce,111otl1t1s) 
C<:nnoth11s gr1.,<:11 .. , 
(C,trmel Ce,111otl1t1s) 
Cer1notl1i1., in1p1·e.,sits 

Heit ,v,1te1·. 
111;1 y f111·tl1er 
Hot ,v,1te1·. 

s t1·a ti lic,1 L io11 

Th1·ee 111onths stratilic,1ticin 
• • • 11111)1·ove gc1·1111nat1on. 

ITI,l V , 

w,1te1·. Tl1ree 111ontl1s stratif'ic,1ticJn 
lt11·tl1er in11J1·cJve ger1nination. 

Heit ,v,1te1· ,incl 3 111011tl1s stratificatio11. 

cli tto 

cl i tlo 

HcJt w,1te1·. Three 1nonths st1·atif'ic,1 tion 
1n,1y ft1rther i111prove ger111ination. 
Tl11·ee 111<)ntl1s str,1tific·,1ticin. 

H<)l ,v,t ter and 3 1110n ths stra tific,1 Lion. 

11oil i11 w,1ter 1 1ninule, tl1en cool im111ecli
;1tcly LC> room temper,1tt1re. 
Hot ,,1,1ter ancl 3 .111011ths stratific,tlion. 

(Santa B,11·IJ,11·;1 Cc,111otl1t1s) 
Cen1iotl11ts i11.cn11.11., Hot ,v,tter and 2 to 3 111onths stratific,1tion. 
(Coast \,VI1itetl1or11) 
Ceanothu., intege1·1·i111us 
(Deer brush) 
Cear1oth.u.1 jepson ii 
(.JeJJso11 Cc,111othtrs) 
Cer1notl1us le·r11111011ii 
(l.e1n111011 Ce;111otl1tt5) 
C'eanot/111s lei1code1·mis 
(Chap,trr,t l ,,v11 i Lcl1orn) 
Cennotl1us rnegricr11·pi1s 
(I{igpod Cc;1notht1s) 
C e1in rJt/11,., olig1111 tl11,s 
(H,1i1·y Ce,1notl1us) 
Cennot/111s pr1l111e1·i 
(P,tl111e1· Ceanotl1t1s) 
C enno t/111., pr1pi I I 0.,1,., 
(v\Tartleaf Ce,111otl1t1s) 

Ceariothu., pnpillostt,., 
var. rowe,tntrs 

(Ro,ve Ce,1notl1t1s) 
CennrJt/111s p111·1-yi 
(P,1r1·y Cea11otht1s) 

Hot ,v,1Ler ancl 3 111onths stratific,1tion. 

Hot ,vate1·. 

Hot ,v,1tcr ancl 3 111011ths stratific,1tion. 

cli tto 

Hot ,v,1te1·. 

111,l V , 
Hot 

,v,1te1·. Tl11·ee months stratific,1tion 
f111·tl1er i1111Jrove ger111i11ation. 
,11,1te1· and 3 111ontl1s stratitic,ttion. 

• 

clitto 

c!itto 

clitto 
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Cer1notl1us pt1-1,1ifolius 
(Littleaf Ce,111otl1t1s) 
C'eanotl1us p1·0,5t1·ati1.5 
(Sq11aw carpet) 
C et1n otl1us p111·p111·eus 
(Hollyleaf Ce,1notl1t1s) 
Cearzot/111s 1·r1rn11,losits 

v,1r. f,1scicul,11·is 
(Coast Ceanotl111s) 
Cennothits 1·igid11.5 & 

var. alb,1 
(l\'lonterey Ce,1noth11s) 
Cer111otl1us s01·edit1 tus 
(_Ji111 Brt1sl1) 
Cer1notl11ts spin<J:i1t.5 
(Greenbark Ce;1notl1us) 
Ceanothus tl1y1·5iflr;1·11s 
(Blue Blosso111) 
Cer1notl111s to1r1e11tr;sus 

var. oliv,1ce11s 
(\,Voollyle,11· Ce,1notl1us) 
Cr:an,otl1us velu,t1n11.5 
(Tob,1cco I3r11sl1) 
(' e (In O t /111.5 ve1·1·1 /,C(J.51lS 
(\,Vartysten1 Ce,1noth11s) 

ditto 

cli tto 

Hr>L ,,,;1Le1· ,111cl '.:'. tr> ':l 111<J11tl1s st1·.1tilicatio11. 

H<>l 
111,l V 

' 

\V,l let·. 
f111·tl1e1· 

Hot w,1te:·, 

Tl11·ee 111ontl1s stratif.ic,1ti<)11 
• • • 
11np1·ove ge1·1111nat1on. 

Hot ,v,1te1·. Thi·ec 111011tl1s st1·atil'ic,1tion 
111,1y f11rtl1e1· i1111)1·ove ge1·111ination. 

cl i tto 

Hot ,,,;1te1·. T,vo to 3 111011ths st1·,1tific,1tio11 
111,1v f111·tl1e1· i111J)J"<>ve ge1·111ination. 

H<)t ,,,;1te1· a11<l 3 111<)11tl1s st1·atificatio11. 

111,l y 
• 

\\',t ter. 
f111·ther 

Tl1ree 111ontl1s stratific,1ti<Jn 
i1nprove ger1nination. 

F1·e111ontin A1exicr1-nr1, Sot1the1·n Fre111t)nti,1 ,111d 
F. Cr1/ifr;1·111cr1, Fl,11111el l311sh. 

The J)r<JlJle111s 111ost apt to <>Cct1r in seetl JJI'OJJ;1g·,1tion of /i'1 r:-111on
in 1nexicanr1 ,incl /•. calif 01·nicr1 ,11·e seecl clo1·111,111cy, SJJOtting-off losses. 
,tntl dam1Ji11g·-r1ff <)f g·,1llon c,111 stc>ck in the e,1rly l,111. The sectls of 
both species l1,1,,c l1;11·d or i1111Je1·111e,1blc seecl co,1ts which yielcl t<> tl1e 
I1ot ,vater tre;1t111ent. Pre-tre;1tetl seecls of J•. r11exicr1nr1 st;11·t t<) ge1·1ni-
11,1te abot1t t,,,o ,veeks afte1· so,,,i11g F. cc1/if<;1·11icr1 scecls 1n,1y ,tlso h,1vc 
i11ternal clo1·111,111cy ,,,hich c,111 l)c l)roken by 30 to 60 clays of colcl st1·a
tification. Tl1is seecl, JJre-tre;1tecl £01· ha1·cl seell co;1t but not 1·or pos
sible internal clc>r111,1ncy, st,11·ts to ge1·1ninate six to seven weeks ,1fte1· 
sowing, ;incl ge1·111in,1tion 111,1y l)c SJJOradic. Tot,1! ger1nin,1tio11 o! 
65 to I 00 J)e1·ce11 t 111;1 y be ex JJec tee! fo1· bo tl1 s J)Ccies. '1'l1e e,1s ies t w;1 y 
to a,,oid JJossilJle SJJOtting·-of'f lcis~es is tc> SC>½' tl1e seecls sing·ly i11 2 ¼'' 
or 3'' J)eat J)Ots. lJsing· ,1 stc1·ilizecl, "'ell-d1·,1i11ecl sciil mix, 1·ollo,vi11g 
cle,1n ct1ltt11·al f)1·act ices, kee1)i11g· tl1e J)f,1nts 011 tl1e c!1·y sicle, ancl g1·0,v
ing gallon stock i11 light sh,tllc l1elJJS to avoicl J)C>ssible root rot losses 
,1s the we;1tl1er tt1r11s cool i11 tl1e f,111, 

/~!111s integ1if<;lir1, I~e111onacle l3e1·1·)' ,incl R. 1;1111tr1, S11g,1r Bt1sl1. 
Seed clc>r111,111cy is a JJrol)le111 in J~l1u.5 ovr1lr1 ,tnll I~. integ1if<;lir1. 

Both SJ)ecies l1;1ve tot1gl1, i1111)er111e,1ble seecl co,tts. This clor111;1ncy 
conclition 111,1y yielcl satisl,1ctorily to tl1e hot ,vate1· treat1nent, lJ11t ,it 
tl1e Santa B,11·b,11·a I~otanic Garclen tl1e st1lf111·ic ,tcicl t1·eat111e11t is J)1·e
fe1·recl. R. rJvr1ta seed reqt1ires soaking i11 co11cent1·;1ted st1llt1ric acid 
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fot· ,1 JJe1·iocl <>f <>11e t<) ,eve1·;1l l10111·s. 011e g·e1·111i11atio11 test 011 t1·esl1-
ly-collectecl g,11·cle11 scecl 11si11g rCJJiic;1tes of 1()() seecls eacl1 a11cl so,1ki11g 
(Jct·iods of I, 2, 3 ,tncl 4 l10111·s g,1vc total ger111i11,ttio11 of 35o/0 , 62~{i. 
G(l~{, ancl 24o/0 1·c,1Jectively, \11 itl1 tl1e li1·st ge1·111i11;1tio11 occ11rri11g i11 
cig·l1t cl,1ys 011 ,111 1·e1Jlic,1te,. I 11 ;111citl1e1· c,1,e. 11si11g· 011e-)'e,11·-olcl g,11·
cle11 seecl, 25() see<ls so,1kccl 3½ l10111·, g,1ve ;1 total ge1·111i11,1tic,11 ol 
(• - O'/ 
> / /o· 

Rh1t., 1nteg1ifrJ/1n seecl 1·cc111i1·c, ~<J,1ki11g· i11 co11ce11tr,1tecl s11lf111·ic 
;1cicl fo1· fo111· l1<>t11·s <)1· lo11ge1·, cle1ic11cli11g 011 tl1e ;1ge of tl1e seecl. No 
g·c1·111in;1tici11 test, s11ch ,1s w,ts 111a<le 011 R. n11r1tn scecl, l1as 1Jeen 111,tcle 
on this S(Jecies ,tt the Ga1·cle11, ,111cl <Jtt1· ge1·111in,ttio11 1·es11lts ove1· tl1c· 
(),tst fi,1e ye,11·s ,t'i see11 lJelo\1' l1,1,•c· 11<>t 1Jee11 co11sistc11t. 

Botan1r Garden 
seed , Year 

collected -

1957 

'
1 (,,1111e seecl i<)t) 

1959 
11 (Saine see<l i<>t) 
11 (S,1111e ,eecl I<> t) 

.I 11l y, 

F el)., 

_J 1111e, 

SejJt. 

SCj)t. 

1958 

l 9()2 

1959 

3 ' I !clfitl 

<J4 - ' I \l(i( I 

Treatment 
period 111 

Coric. Sulfuric i\c1d 

- l11·,. ::i 

,1 l1rs. 

I l11·s. 

!I l1rs. 

- l11·s. :J 

Total 
• gcrn11 r1 at1 on 

'lOo/0 

72o/0 

8 I O • /0 

3'lo/0 

12o/0 

l)ays before 
first 

gcrm1nat1or1 

14 

I 1 

9 

9 

12 

~-o olJt,1i11 <JjJti11111111 ge1·111i11,1tio11 ,vitl1 a11y jJ,11·tic11lar lot of seecl, 
,t ger1nin,1tio11 test si111il,11· t<) tl1,1t 111e11tio11ecl ;1IJ0,1e 101· J~. ,,1,r1tr1 is 
s11ggested. 

SJJOtti11g-<>lf f<>1· IJcitl1 ,JJCcic, is IJe,t clone ,it tl1e t,vo JJl11s le,1f 
stag·e, ;111cl evc11 tl1c11 the t,11> ,·c><>t, 111,ty IJe 1·ci111· to six inches lci11g C)t· 

11101·e. llo<>t 1>1·1111 i11g· doe, 11<)t ,cc,111 to IJe cletri111en ta! to the secd
l i11gs. 

• 

• 
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FRIDAY MORNING SESSION 

October 19, 1962 

·1·11e seco11cl sessio11 c<>11ve11ell ,it 8:,15 ,1.111. ,vitl1 i\'ici<le1·ato1· Ht1d
so11 H,11·t111a1111, U11i,1e1·sity <>f C,1lilo111i,1 ;1t l)avis, j)1·esicli11g. 

THE MODERN ROLE OF MIST PROPAGATION 

i\·IODEIZ1\ l'OIZ HARTi\,f1\NN: i\·l,1jo1· 111ilesto11es i11 tl1e !1is
to1·)1 cil J)lant ])l"<>J),1g·,1tio11 ,11·e 1·a1·e - es1)eci,1lly i11 tl1e tielcl 01· J)1·01),1-
g,1tio11 l)y c11tti11gs. In 1·ece11t yea1·s, l1ci,,1ever ,ve l1,1ve ex1)e1·ie11cecl 
t\V<) s11cl1 eve11t~. 011e i~ tl1e clevelo1)111e11t ol tl1e ,111xi11 co11ceJ)t i11 
J)l,111ts ,incl tl1e k110,vle<lge <>f tl1e ell'ects ol syntl1etic plant gr<)wtl1 
1·eg11l,1tors, a11cl tl1e cliscove,·y tl1,1t 011e <>f these ellects is tl1e sti11111l,1-
tio11 ci[ ;1cl,1e11titic>t1s ,·oots 011 ~te111 cutti11gs. Tl1is c!evelo1)111ent st,11·t
ecl ,1l)o11t 1935, ;111cl the 111ass c>I k110,vl~i:lge ,1cct11nt1!,1tell si11ce tl1e11 !1as 
l)ee11 t1·e111e11clo11s, leacling 11<>,11 to 1·011 ti 11e ,1 JJjJI ic,1 tici11s or a11xi 11s, ,is 
IBA, to ct1ttings. 

The seconcl clevelop111en t ,,·e !1a,1e ,vi tnessecl in ,·ecen t yea ,·s !1,1s 
l)een tl1e cliscove,·y, ,tarti11g in tl1e I 940's, tl1at rooti11g ol' le,1ly c11t
ti11g·s is g·re,1tly enl1a11cecl l)y kee1Jing tl1e lea,1es ,vet l)y 111eans ol 1nist 
SJ)1·,1ys. This has g·, e,ttly i11c1·e,1secl tl1e scope ot· JJl,111t 111aterials we 
;11·e ,tl)le to JJ1·01),1g,1te by c11tti11gs. _J11st why this is s<> ,,,ill l)e ex
]Jl,1i11ecl l)y 0111· fi,·st ·s1Jeake1·, 1)1·. Hess. Fc)!lo,vi11g tl1is, Pete,· i\1!01·
clig,111 ,,,ill clisc11ss 11<>,11 tl1ese 11e,,· tecl111iq11es of 111ist 1)1·01),1gatio11 l1,1,1e 
inll11e11cecl tl1e ec<>110111ics <>I fJl,111t ]J1·ocl11ctio11. 

Tl1e1·e ,11·e 111:111)· pla11t s1)ecies, ,,,]1icl1 in the ]),1st ]1;1ve \)een si:i 
clilfic11lt t<J st,11·t f1-<J111 c11tti11gs tl1,1t ,,·e l1,1ve bee11 ,·esignecl tc> 11sing 
seecl ])J"C>JJag,1 ti<Jll fo,· the 111, ;111cl acceJ)ti 11g the seecl ,1,11·ia bi! it y ,incl 
clo1·111,1ncy jJ1·cible111s. This !1,1s IJeen ]J,1rtic11l,11·ly t1·11e 101· s01ne of the 
n,1tive ])!ant tyJ)es. D011 Sext<>n, ,it tl1e Unive,·sit)' of Calif<)rni,1 
,'\1-b<)1·et11111 ,It l),1vis, !1as l)ee11 cloi11g c·c>11sicle1·;1l)le w<>1·k in t1-yi11g· t<> 
get 1n,111y s11cl1 ]Jl,111t;; st,11·tecl IJy using· 111i,t. D11ri11g· l1is t1·i,1ls lie !1,1s 
;1cc1111111latecl 11111cl1 infor111,1tici11 ,,·hicl1 lie is going· t<> clisc11ss toc!,1y. 

Fi11ally ,,,e ,viii l1e,11· ,1 t,1lk l>y Floycl Dillo11, F,·ecl Re,1!, ancl Don 
Dillon 011 one of the ,nost inte1·esti11g ,t])]Jlications of 111ist I have seen 
- J)1·cicl11ci11g ;1 g·1·;1ftecl J)l,1111 !)y l1e;1li11g tl1e gralt 11nion ,incl getti11g 
,·oots st,11·tecl on tl1e ,·ootstock -- all in <)ne si1nult,111eo11s oper,1tion 
t1nde1· 111ist. Tl1e D ii Ions ,11·e ,vorki11g ,vi tl1 ci tr11s, !Jtt t I ,1111 s11 re 
1!1is tecl111ic1t1e co11lcl be ,IJ)J)liecl to 1na11y other J)i,111t tyJ)es. 

1·0 sta1·t ot11· S~•111posi11111 tl1is 11101·11i11g, \\'e ,,,ill h,1ve a clisc11ssio11 
I>)' 1)1·. Cha1·les Hess, Associ,1te P1·ofesso1· of Ho1·tic11ltt1re, P111·cl11e lJni
ve,·sity, 011 tl1e l'l1eci1·y ol J\,J ist 1~rop,1g;1ti<>1:i,_ D,-. Hess: 
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THE THEORY OF MIST PROPAGATION 
Ctt,\RLlcS E. H1,ss 

J)cpa1·t111e11t of Ho1·tic11/t111·e 

P11.1 rl111: Unive1·sit)' 
L11f11)1e/t1:, Ind111r111 

. J\1list J)1·01Jag,1ti<)t1 is ,1 lo1·111 of ,1t1to111,1tell syri11g·i11g ,vhicl1 11,1, 
J)t·ove11 itself i11 IJotl1 ex1)e1-i111ent,1l ,111cl co111111erci,1l t1se. A nt1111be1· 
ot· JJl,111ts ,ire 110,1• IJei11g JJ1-011,1g,1ted fro111 c11tting, ,vl1icl1 for111erl)' 
were g·1·;11'ted, ;111cl J)l,111ts whicl1 ,11·e easy-to-root can be JJI-OJJagatecl i11 
a sl101·te1- time. ;\lso tl1e ti111e i11 whicl1 ,1 cutting c,111 lJe t,tken ;ind 
st1cce,sl'11lly rootecl l1;1s 1Jeen extended IJy tl1e t1se of 111ist. Altl1ot1gl1 
ti111i11g is still ve1·y i1111Jo1·ta11t, it is 11ot q11ite as critical ;1s it is lfit· 
f>tl1e1- tyfJes of fJl'OfJ;1g,1tion fJ1·;1ctices. 

Tl1e qt1estio11 111,1y nfJW 1Je askecl, if 111ist is 1-e,1lly ;111to111;1tell 
5y1·ing·i11g, ,,,J1y is tl1ere s11cl1 ,1 llit·rerence in tl1e results <JlJtained with 
111ist ;1s co111p:11·ecl t<> tl1e sta11cl;1r<I llo11ble glass techniq11e? \,Vhy is it, 
for ex,11111Jle, tl1at ,,,itl1 ?1·111111.1· .1·1;1·1·11///.fl1 87';70 1-ooting is olJt,1inecl in 
32 cl,1ys 1111cle1· 111ist ,,·l1ere as c>11ly 37';70 is re,tlized 11ncle1· clo11ble glass, 
fi1· ,i111il,11·ly ,vitl1 C1J1111t.f f/111·id11 1·11/J1·r,, ~)6'70 1·ooting is ol>t,1inecl 11ncle1· 
1nist co111JJ,1recl ,vitl1 22o/0 11ncler <l<Jt1ble gl,1ss? 

To fi11cl tl1e ,111s,vers to tl1ese q11estio11s, ,ve st,1rtecl by st11dying 
tl1e e11vi1·on111e11t 1111c!e1· the t,11<> conclitions - 111ist ancl clouble glass. 
Fi1·st ,,,e 111eas111·ecl te1111Jer;1t111·e. Using· very fine the1·111oco11ples a11cl 
a J\1fi1111e,11Jolis Honey,,,ell 11111lti11le recorcli11g· potentio111eter ,ve con
tin11011sly recorclecl le,1f, ;1ir, ,111cl 1-ooti11g· 1necli111n te1111Je1·;1tures. Tl1e 
res11lt, fro111 a tyfJic,11 24 l1011r fJe1·iocl are show11 in Fig11re 1. It c,111 
be see11 th,1t the le:1f tiss11e te1111Jerat111·e 1111cler do111Jle glass ,v,1s co11-
sista11tly l1igl1e1·. Tl1is ,,,;1s 1J,1rtic11l;1rl)' t1·11e cl111-ing tl1e clay, ,,,J1en 
tl1ere ,v,1s as 11111cl1 ,1, ,1 30° F. clille1·ence. 011 the ave1·,1ge, cl11ring a 
24 l1ot11· 1Je1·io<l, tl1c le,1t tiss11c te1111Jerat11re ,v,1s I l ° F. !1igher 11nclcr 
clo111Jle glass. Tl1i, l;1rge ;111cl cf>nsistant clifference i11 te111per;1t11re 
can ;1flect ;1 c11tti11g i11 111;1ny ''',l)'S. 

Fi1-st, let 11s c1i11sicle1· ,v,1te1· 1·elati1i11,. 1\s vo11 k110,v leaves co11-, 
t,1in tl1011sancls ol JJ01·cs ,,,J1icl1 ,11-c esse11ti,1l fo1· the excl1,1nge of ca1·
lJon clioxicle ;incl oxygen. Tliese pores also fJrovide ;1r1 011tlet for the 
loss <)f ,v,1ter v;1p<>1·. \,Vhetl1e1· <JI' not the lf>ss of w,1te1· v,tf)Or (transpi
ration) is IJenefici,11 to ;1 JJl,111t is JJrolJle1n,1tical. In ;111 intact pl,1111 
tl1e loss of ,,,,1te1· 1'1·0111 the le;1ves is co111pe11s,1tecl b)' ,,,;1te1· take11 111) 
by tl1e 1·oots. B11t tl1e fJ1·01J,1g,1to1·, ,ts l1is l'i1·st steJJ in JJ1·e1Ja1·ation of 
a c11tting·, is to sevc1·e tl1e sl1oot l'ro111 its w,1ter supply. Now, tl1e loss 
ot· w,1ter v,1po1· l)ecc>111es ;1 very serio11s JJroblern, since if it is not 
recl11cecl, the c11tti11g ,viii ,vilt ;111cl clie. 

Of ,11 I tl1e cl i ffe1·e11ces 11ot icecl IJet,veen 111 ist ,111cl clou ble glass 
JJ1·01),1g·,1tio11, JJe1·!1;11Js tl1e 111c>st JJ1·011011ncecl is tl1e ,tlJility of tl1e c11t
ings to 111aintai11 t111·gidity, eve11 ,vhe11 ext1-e111ely soft ct1ttings ,11-e 
11secl. The a!Jility to 111aint,1i11 t111·g·iclity 1111cler n1ist is 11ot exJJlainecl 
by tl1e f)1·esence ?! 111ore- w,1te1· vapor in tlie air. In l;1ct the v;1po1· 
presst11·e 1111cler tl1e t,vo co11clitif>J1s is :1pJJ1·oxi111ately tl1e sar11e. Ho,v
ever, tl1e cliffe1·e11ce i11 le,1f te111pe1·at111·e ,ts clesc1·ibed ,1bove can catrse 
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tl1e cliflc1·e11ce. Using tl1e ll,1t,1 gi,1e11 in Fig·111·e I we c;1n c,1lc11late on 
;1 theorctic,11 l),1,i, the tenclency cJI ,t leaf tc> lose w;1ter. 111 Table I 
yo11 c,111 see ,vitl1 tl1e 11 ° F diflerc11tial i11 te1nper,1t111·e -betv-'een mist 
,111cl clo11 ble gl,tss tl1,1 t tl1e v,1 ]Jo1· J)resst11·e gr,tclien t t111cler clo11 ble gl,1ss 
is over twice tl1;1t 11ncle1· 111ist. 111 otl1er "".01·cls ct1tti11gs u11cle1· clot1blc 
gl,1ss c,111 potent1,1lly lose t,vice ;1s 11111ch w,1tcr as ,1 c:11tting 11nller 111ist. 

ExJJe1·i111e11t,1l 1·es11lts i)e,11· 011t the tl1coretic,1l conclt1sions. Fig·
t11·e 2 sl10,v, ,t cc11111Ja1·iso11 c>l f1·esl1 ,incl cl1·y ,veigl1ts 11nde1· 111ist ,vitl1 
tl1ose 1111cler clo11IJ]e gl,1ss. F1·esl1 weigl1t 11ncler 111ist incre,1ses signili
c,tntly ,Is cloes cl1·y ,veigl1t. B11t 11ncler clo11!Jle gl,1ss the cuttings ,1c
t11ally lose fresl1 ,incl cl1·y v-1eigl1t. lJnder 1nist ,111 aver,1ge c11tting 
g,1inecl '1.14 g·r,1111s of ,v,1te1· clu1·i11g the JJrc>p,1g,1ting }Jeriocl v-'l1ile ,in 
aver,1ge c11tti11g 11nclcr clo11!Jle gl,1ss lc>st 1.88 g·ra1ns ot· water. 

f\ seconcl V-',IY ,1 l,1rge tempe1·,1t11re cli[fe1·enti,1l c,111 affect ,1 cutti11g 
is by SJJeecling LIJJ res1Ji1·;1tion 01· foocl 11tilization. vVithin tl1e no1·-
111,1I 1·a11g·e ol te1111Je1·;1t111·es 11secl for gro,ving plants, ;1 I 0° F. inc1·e,1se 
in te111pe1·,1t111·c will <ll1t1blc tl1e r,1te ol 1·es1Jiration. Thercfc>re, cut
ti11g·s 1111cler clo11IJle g·J,1ss ,ire 11si11g tl1e JJrocl11cts of JJhotosyntl1esis ,It 
t,,,ice tl1e 1·ate ol tl1e c11tti11gs 1111cler 111ist. This i11 itsell is ,1 se1·io11s 
JJroble111 si11ce the solt c11ttings, ,vl1icl1 a1·e icleal t'or 111ist ]Jl"OJJ,1gatio11, 
co11t,1in lcJw c,1rlJol1ytlr,1te 1·escr,1cs. H11t tl1c p1·olJle111 is g·rc,1tly r11,1g·
nifiecl IJy anotl1e1· envi1·011111ental clifference IJet,vec11 111ist ,incl clo11IJle 
glass. Tl1is is tl1e cliffe1·e11ce i11 l igl1t intc11sity. 

Tl1e confi11ecl air SjJ,1ce 11ntler clou!Jlc g·l,1ss ,tcts as ,1 !1c,1t trajJ. 
11· not l1cavily sl1,1cled, the ;1i1· ;111cl tiss11c tc111pe1·;1t111·cs ot· tl1c- c11tti11gs 

Table I. A Comparison o( Vapor Pressure in Leaves Undcr· Mist and Double Glass 

Leal· te1111Je1·at111·c 

V,11Jo1· JJress11re witl1i11 lc,tl (111111 Hg) 

V,IJ)OI" J)l"ess11re (JI Sllfl"Ollll(!ing 
,1i1· (111111 Hg) 

Vapo1· f)ress111·e g·1·;1clie11t (111111 Hg) 

Mist 

17.50 

6.26 

Double Glass 

86°F 

31.82 

17.50 

14.32 

1·cacl1 ,t J)CJin t ,,, J1e1·e tl1c c11 tti11gs ;11·e ki I Ice! 01· a1·e seve1·el y ''!)t11·necl." 
B11t ,ts ,t consec111ence c>l tl1e sl1,1cli11g, the ,1ve1·age lig·l1t inte11sity t111clc1· 
cloulJle g·l,1ss ,v,1s 240 foot canclles. [n cc>nlr,tst uncle1· mist, wl1ere no 
sl1acle ,11:1s 11sec], tl1e a,,e1·age light i11te11sity ,v,1s 7000 foot c,1nclles. 

Tl1e p1·oc:e,,es elf rcsJ)i1·atio11 ,111cl JJl1otos)1ntl1esis t111cle1· 111ist ,111cl 
clo11ble gl:1ss ,trc co1111J,1recl in T,tlJle 2. J 11 tl1is ex1Je1·i1ne11t ,vith Co1·-
11i1s f /rJ1·idr1 tl1e J)e1·ce11t,1g·c rooti11g in 21 llays w,1s 96';7,; 1111cle1· n1ist 
;111cl 22~/

0 
uncle1· clo11IJlc gl,1ss. l11 tl1e 111i;t bee!, v-1itl1 an ,1ve1·,1ge te1n

J)e1·a11rc of 75° F a11cl ;1 lig·I1t i11tc11sity of 70()0 loot c,111clles, the 1·;1tc 
of JJl1otosyntl1esis ,v,1s ey11ivalent to 6.93 111g· of CO2 taken up e,1cl1 
ho111· IJy e,1cl1 ,y11,11·e ce11ti1nete1· ,>I le,1f ,1re,1. The ct1ttings u11cle1· 
clo11IJle g·I,1ss CXJJosecl t<) 8(1° F. :111cl 24() foot c,1nclles of ligl1t we1·e ;1c-

' 
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Table 2. Co1npa.1·i~o11 of Ro<>ting, Photosy111th.esis and Respiration Under Mist and 
Double Glass 

Pc,t .. cen t ll()<)t i .n g· 
( C o r n; i t .'l fl o 1 · i ( i rt ) 

Averag·e Lea f T e1n1)eratt11-t. 
R espi r ctti<)tl ( ll tg· (:() :1 / h J:· / c111 :!) 
Phot<>·syntl~es is (1•1g'. ( ~():1/ t1r / ( ·111 ~) 

ln ere a se i 11 c· ~1 r lJo 11 ,, ci ,·,it <~s 
' 

(rr1g J}er cutting·) 

Mist D·oL1b1e Glass 

- - -

6.93 

22% 
86 °F 
5.26 

17 .2 

t LJ ctll )' res J) iring· r~1 tl1c t· t11 (l 11 111ax1 ltl.,tc: t. u 1· i rig· ca.1-l)ol1 yd1-a tes . Tl1:e 1-<i te 
c)f reSJJir·,ttion ,Nels ec1L1ivctle11t to 5.2h 111g· of· c:o:! given off every hour 
l))' e·acl1 syu,ti"e ·t·e 11 t il11ete•1" <> [ Jec-1,f. The ctt:tting·s• ·L1r1cfer ciot1ble glass 
'";ere t1tilizir1 g c~1r·IJ<>hyc l1·,1tes a l11 l<)S t ,1s f,1st cts they we·re bei11g 1n,t11t1-
fc.tctt1r·ed ttn,d,ex· 111is t . As (1 res t1lt tf1e c t1 tt i11gs L111.d e r 1111st g·ainecl I :18 
1 r1 g· ·o·l· Cclr bc)h y(l 1~;1 te J)e1· c1t t ting· v\i 11 i le u n<.lei- ti<)u ble g·l,tss the1-e W ets 

,trl ir1 cre, tse < ➔ f () 111)' 17.2 1r1g· pe1- c·L1t,ti11g·. 1"'11e increase \'\,,ts 8 .tin1es 
g·1:-eater· L1r1·tl e1· n,1i•st. The r<><>ting· }J<)te11tia l of ,1 c11 tting) (1nd. r>ar·ticu
larl)' a sot·t-vv<>ocJ c11t t ir1g· is \1ery ,~J<>sely 1-elcttecl to its ca1-bohyclrates 
SUf)f)ly c1nd tl1c s t1l)st~1n.ces wl1icl1 c,ltl lJe synthesizecl frort1 thi s st,trting· 
111 <tte1-i ~tl. A cL1ttir1g; t1 11 (1 eJ- 111i ~t ""'.ith 8 tii11 es 111c>1-e c:arbohycl1-;ites 
,,,ill have a 111uc l1 be tter cl1;tr1cc oi 1-<)C>tir1g· tl1.~~ n a cL1t.t ir1g· uncler d <>Lr
l·>l e glass . 

The 1-easc)n~, tl1e1-ef<>1·e th,1t ctttt i11 g,s 1.t11cier 1nist root better than 
cuttings t111<ler Ll<)1Jt)l e g·Jass c,111 l)e at tr i.b111tecl to tl few r11a in fact()rs. 
One, the recll1cecl le,tf te1111)erattt1"e t1r1<.le r 11list 1-e<.luc:es the tra11sp i.1-a
ti o11 rate witll<)lit tl1c n ec·ess ity <)f hctvi 11g· ;t co11 finecl ,t ir space. T .he 
reclLtcetl lea f ten•lfJ.e1~,ltt1.re is })t-o.l)~tbl y t lt1 c to cl corr1binati<)r1 ()f co,ol i11g· 
.by tl1e \vater· itse lf, if it j · i11<lec~cl ,tt tl lc)'v\1e~" te111peratu re, ,tnd by the 
eva11or,rt i()Il <>f the v,1:1·t e 1· £1·()111 t}1e le,1( stirf,1ces during· th.c '' o,J·f 111ist'' 

1)e1-io·ds. 
Si11cc <l C<>ni.1ined ~ti1· s1J,1ce i · Il().t 11eces.s;,t1-y witl1 111ist, sl1aclir1g <> t· 

I I 0 

100 

90 

... 
80 ' 

10 

60 , 

6prn 

... ... ... ... ... ......... 

12m,d 

"' gltt 

-
60ffl 

H O U R S 

12 noon 

222 

FJG. J. .Leaf tissue temperature 
.,,. under mist and under double 

glass clu1ring a 24 hour period 



:tL lea.- L l1e,l\' Y sl1 ,ttli11g is 11.<)t r'e<1l1ii-ecl . 1- 11 e1·c:fo1·c 111t1<·l1 l1igl1el· lig·l1 L 
ir1te1rsit ie · c,tr1 l),e 11setl. 

Tl1e c·<)1J1bir1atio11 <>f l1_i(b,·l1 li~,·l1t i11tc,11si·tv ;ir1<l r e·ciLtcetl t iss t·1e t e 1t1-.. V I 

1Jc1-.,iture re 'Ltlts i11 ~itLt ,-tli<)tl ,,:J1 c1·e t.I1c fJ1·c)clL1 c ts c>L' JJ·h o tc>syr1thcsis ca11 
;1c~LL1~ll[y ;J<~c.: L1111l1J ,1tc ;t11:tl l)c t1tiJized in t11e 1>1~ocess of 1~oot initi ~t t io r1. 
C L1tti11g·s t111(le 1· tl1e lo,\1 l1 g·l1t, l1ig·l1 te11·11Jcr cttt1 r·e en vi1·<>11111er1t c) f cl<>.Lt 
lJlc g·l,1,ss ~tc.:ttia ]l y t1 t ilize c<11·l>-<>ll)'<l11:(i.tes ;tt 1·a te .g·.1·e·,1te1.· tl1~-•11 tl1ey ;tr·e 
111 ;111L1f;1c·ti1r· ' cl clL11· iJ1 g· 111 <>s t <>l the JJ1"<)}Jcl<J·,1ti11g· 1Je1·ic>cl. 
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F1G . 2. Co.mparison o ff resh and dry 
weigl1t of cuttings under n11ist and 
c!ou ble glass 

G,ain in fresh we,ight Gain in drywe·ig·lilt Water increase x loss 

Mist 8.85 g1m 4.117 gm 4.14 gm 

Dou,bl1e gla.ss - 1.22 g1m 0.66 gm - 1.88 gm 

1\.IODEll~l-\l'C)ll H :\Rl'~f /\NN : T l1 ar1k y<)lt , Cl1c1rles•, fo1· :1 
111<)S t e11ligl1te11i11g· cli~(·t1ss io11 . I tl1i11k "'·e car1 see 110 ,"· th (1t the be t te1-
1·csLtl·ts ,ve 11 ,tve l)c..·c11 <>l)t ;Li1~i11g· '"1 ith •1•1ist is 11(>t j l LSl <l 111a t·Le r ot· g·oo(1 
I u ck, l) Lt t it i , ba ·eel on s< > t111< l }) 11 ys i <> Iogic,tl pri n.ci ple ·, \,r hich a·r e ll() t 

cii f'f'ic~t1l t t<) t1r1ci e1·s t,111 ci. 

, ,Ve ,,· iJl 11<),,· h <.' ,tr f 1-c>111 i\'J r. J>e te1· ~f <)1·clig·,tn, o f l\,Jc)rdig·an 's E e1~
tt1·ee11 NL1rse1·1es, Svl111a.r , C ,1Jiff)f11i a, ,~.i n<) "'' ill <lisc·t1ss the Ecc>Tlf>111ics 
' .J I 

c)f' i\ fisl P1·<>,1);lg:1ti o n. ~(1· . ;\1 01,<ligclll . 

THE ECONOMICS OF MIST PROPAGATION 
P1~1·1,:rt .l\ f ( )Tll) )iG A N 

1\l <>rrl ip;r1?1 t ~1. ,r1 r·g}·(J(' ?1 N ·1, 1·~\e1 ·i(' .\ . 

. s y , , ,1 r, , · , c; rt I if r ) 1 ·, ., ,: (l 

Tl1c i11 c1-e,1sc<l ltse <>f 111i st J)t.<)p~1g·cLti<)n tl1r()tlg h<)tlt' t l'1,e C<) t111t1~y 

l1. ~ts ne<·ess i t ,t te< I tJ1 <l t p•1-c)g1·ess i,1e 1i)r c> pag·ct ti11g· 11 t1rse1-i e · ex p e1-i rne11 t 
,,n.(1 .e 11 crg·e,ti'c:c1ll)' ·11sc thci1· fi11.cling·s fc)•t· tl1e s,c>le ptll'JJ<>s•e of a 1uor·e 
ef[ic·ie 11t o p e1-a ti c> 11 . Tl1e C<)st o f f)l'<)Clt1c t1 on l1as b ecor11e su ch ,1 ·eri 
<>lls 1)r<>,l)Je111 tt1;'tt tJ1 c>l1g·l1 tJ't1l })f<>J)<tg,tt(>J:s sh ()L1ld ·t()lJ a11 cl ,t11alyze 
tl1c ir J),lrtic·t1la1· sitt1~1ti·<>11 . Tl1e1,·e ~-i r e th<)se \vh o c1re <tlrea(lV sa tisf'i d 

. I 

,,vith. the·i1- 1~est1lts. H <>we,1e1-. the1·e ,tre 111 cttl\' wh<) <11 .. e ir1·ter es.te·cl in . 

11e,"' 111e tho ds of p1~<)J)ag~tti c>r1 . Pe1·baps this cli sct1s.- ion <)11 ''The Ec<>-
11 0111ics <)f 1\ li:s t Pt"<>J1ctg·c1ti()11'' ,vilJ g·i\1e .h<>pe ,tnfl comf<)rt t ( ) tl1e n e'"' 
;lcl\1e r1tt1rer a r1ci .~·i,1e r~eassu1-a 11 ce t<> tl1 e ''O.l<l Ti111er' ' t l1 ;.tt h e is 011. tl1c 
1' ig·l1t r1~~-1t·k . T <> l)e~t 1llt1str;1te tl1is) ;,t c.1uick <t11al ys is of .o ttr· <:>wt1 (>J )
er ~1ti c)11. ~hc>t1ld cl11:o,\· a 11e '½1 li ghi 011 the ·t1bj ect. 



:1L lc:1sl l1c:1V)' ,l1:1lli11g is 111>L 1·cc111i1·cll. '1'!1c1·clo1·c, 11111cl1 l1ighe1· ligl1L 
ir1te11sitirs c:111 IJe 11secl. 

1·11c c1i111IJin:1tio11 l>f l1igl1 ligl1t i11tc11sity ;incl 1·eclt1cecl tis,11c te111-
JJc1·:1t111·e 1·cs11 l ts i 11 ,i t11;1 ti1i11 ,,,J1c1·e tl1c JJl"<>ll 11cts ot· J)l1otosyn tl1esis c,1r1 
;1ctt1:1lly :1cc11111t1l:1tc :111ll IJc 11tili1.ecl i11 tl1c JJr<)Cess l)f 1·01Jt i11iti,1tio11. 
Ct1tti11g·s 1111clc1· tl1c lc),v ligl1t, l1ig·l1 te1111Jc1·;1t111·e cnvi1·(in111ent l)I. clot1-
IJlc gl:1,, :1ctt1:1lf)' 11tili1,c c:11·IJ1>l1yll1·;1tes :11 1·atc gre:1te1· tl1:111 tl1ey :11·e 
111;11111l:1ct111·ccl ll111·i11g 1111>st 1il tl1e JJJ'<JJ):1g:1ti11g JJc1·iocl . 
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FtG. 2. Comparison of fresh and dry 
weight of cuttings 11nder mist and 
double glass 

Gatn 1n fresh weight Ga.in 1n dryweight Water increase x loss 

Mist 8.85 gm 4.17 gm 4.14 gm 
Double glass -1.22 gm 0.66 gm -1.88 gm 

i\•IOI)EIZ1\'1"0JZ H,-\JZ.1'i\li\NN: 1·11,111k yott, Cl1,11·les, l(i1· :1 
111c>,t e11ligl1te11i11g <li~c11s,ici11. I tl1i11k ,,,c ca11 ,ce no,,, th:1t the !Jette1· 
1·cs11lts ,,,c l1:1vc IJee11 1>IJt:1i11i11.~ ,,,itl1 111ist is 11ot j11st ,t 111:1tte1· of goocl 
lttck, IJ11t it is ba,e<I 011 ,1>1111<1 JJl1)'Si1)logic:1I JJ1·inciJ)les, ,vl1ich ,11·e 11ot 
cliflic11lt to t1r1cle1·st:111cl. 

\•Ve ,,,ill 110,1' l1e:11· f1·ci111 l\·11·. J>etc1· l\•lo1·clig:1n, of l\•Io1·cligan's Eve1·
g1·cc11 N111·se1·ic0 s, Syl111;11·, Calilo1·11i:1, ,,,)11> ,,,ill clisc11ss tl1e Econo111ics 
<>f l\·list J>1-c>[J:1g:1tion. i\•11·. i\·lot·llig,111. 

' 

THE ECONOMICS OF MIST PROPAGATION 
J>1,:·1 tcll J\,I OllllIGAN 

1\·lr11rligr111 L•:1Jr·1·g1·ee11 1V111Je1·ie.1 

Sy/111111·, c:11/ifr,1·11i11 

l'l1e i11c1·e,1sc<I 11se 1it· 111i,t Jlt'<)JJ,1g:1tic>11 tl11·011gl11Jt1L tl1e co1111t1·y 
l1:1s 11eccssit:1tecl tl1,1t fJ1·og1·essi,,e JJI"OJJ,1g·,1ti11g 11111·se1·ies CXJ)e1·in1e11t 
;111ll e11c1·getic:1lly 11sc tl1ei1· fi11cli11gs 101· tl1e s1)le JJ111·pose of a n101c: 
cfficie11t <>JJc1·:1ti1>11. '1'!1e C<>~t <)f JJ1·ocl11ctio11 l1as IJecon1e s11ch ;1 seri
<>11s JJ1·cilJle111 tl1:1t tl11)11gl1tf11I JJJ"(>JJ,1g,1tci1·s sl1011lcl stOJJ a11d :111alyze 
tl1ei1· JJ:11·tic11l:11· sit11:1tici11. Tl1e1·e ;11·e tl1cJ~e ,vl10 :ire ;1lre,1cly s:1tisfied 
,,,itl1 tl1ei1· 1·es11lts. H1i,11c,1r1·, the1·e :11·e 111,111\' ,vho ;11·e inte1·estecl in 

• 

11e,,' 111ctl1ocl, 01· JJI"<>JJ,1g:1tio11. J>e1·!1:11)s tl1is cli~c11ssio11 (>11 ''Tl1e EccJ-
110111ics <)l l\•I ist J>1·1>JJ:1g,1tio11'' ,,,ill gi,,e l101)e :incl cci111£01·t to tl1e ne,,, 
:1c1,,e11tt11·e1· :111cl gi,,e 1·e:1,s111·,111cc I<> tl1e ''Ole! Ti111e1·'' th:1t he is on the 
1·igl1t t1·;1ck. 'l'o IJest ill11,t1·;1te tl1is, :1 <111ick ,1n,1Iysis of 0111· 0,1111 OJJ
e1·:1tio11, sl1ci11lcl tl11·0,1' :1 11c,,, ligl1t 011 the s11bject. 
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Our oper,ttion is in tl1e Syl1n;1r ,1rea of the S,tn Fer11and() Valley 
in Southern Calil'or11i;1. lt is an are,1 I 160 tt. above sea level witl1 
extremes ot 105° F to 29° F; wincly fro1n Octciber to ]\,fay; sunny cl,tys, 
300 plus when tl1ere is nc> s111og. Any si1nil,1rity to othe1· ))laces is 
co-i nciden t,11. 

vVe have th1·ee ,11·e,1s in ,vl1icl1 111ist 1)ro1)agation is in operation. 
One has electric c,tl>les tc>1· l1e,1ting·, the other t\VO l1,1ve circtt!,tting 
l1ot water. 

Nt1111ber l ]\,Jist Hottsc, (ancl l)y tl1e way - the fi1·st in C,1Iifor
nia), ha, di111ensions ot· 34' x 3G' witl1 solicl reclwoocl sicles up to 24'' 
then I x 2 red,voocl slats to enclose tl1e ;1re,1. Tl1irty J)e1·cent s,1r,1n 
cloth was tise(l to· cover the top. This saran coverage w,1s necess,1ry 
because leaves lro111 :1 clecicl11011s tree ;1cljace11t to the 111ist hot1se l,111 
contint1ously. 

Ottr observ,1tic>n~ JJoint ot1t tl1at the l1aze of \V,tter 111ist g·ives ;1 

blanketed effect ci11 tl1e ct1ttings, which in tt11·11 eli111in,1tes tl1e cost of 
!,1th or s,tran covering. Hesicles, the higl1e1· lig·ht inte11sity on these 
])!ants, eSJ)ecially 011 sl1ort ,vi11te1· cl;1ys was 1nost be11efici,1I. The 1nist 
syste111 was installecl 6' ,tlJcJve the ct1ttir1g· beefs a11cl consists of nine 
I ines of 3/g'' copJ)et· tt1 bing· \Vi th te11 ]\,f on;1rch 16() 111is t 11ozzles sp,1cecl 
at 11' centers on each line. Tl1is l1,1s res11ltecl in ,tn ide,1! cover,tge 

· condition. 
Each of tl1ese Ii11es c,tn be OJ)er,ttecl i11cle1)enclently 01· ,ti! as ;1 

unit. This W,lS clone by installing ,t n1,1nt1,1Ily-c>peratecl valve Oil each 
line, wl1icl1 is t1secl ,ts cc>nclitio11s 1·eyt1ire. Fo1· ex,11nr)le; first, con
t1·0Ilecl ,vatering of 1·1)otecl ct1tti11gs fo,· l1,11·clening ))t11·1)ose; seco11d, 011 
011r 111,1ny, 111a11y wincly clays, 'A'e c,111 sl111t oil·, by 1n,1nt1,1I OJJe1·ation, 
,ti! bt1t one Ii11e on the ,,,inclv-•arcl sicle. 1\s tl1e conti1111011s gttst c>l 
,,,incl hits tl1is Ii11e c>l 111ist, tl1e ,vl1ole proJ),tg,tting· ,11·e,1 is blanketed 
,vitl1 a sv-•irling·, floating log-like 111ist. Tl1is is ,111 i1111)01·t;111t s;1vi11g 
cif \Vate1· ,,,J1en it is 1·ealizecl th,tt this co11c\itio11 c,111 be co11stant 101 
seve1·al weeks at ,t ti111e. Also, it is ,t big f,1ctor in lesse11i11g sali11ity 
J)1·oble111s. Ft1rthe1·, l)y the t1se ot by·J),tss v,1lves, the ,vl1ole ~yste111 is 
OJJe1·atecl inte1·111ittently by ,t clcick ,,,J1icl1 can be S\Vitcl1ecl 01·1·. '\,Ve 
1vish to e1111J!1,1size tl1,1t we clisagree v-•ith tl1e theo1·y tl1;1t 111ist ,11·e,1s 
should be JJrotectecl f1·0111 wi11ds to preve11t ,v,1ter loss 11·0111 ct1tting·s. 
The JJ1·oof is in ot1r own OJ)Cratio11. 

Ot1r tlats ,11·e JJl,1cecl on r,1isecl becls 8'' l1ig·l1, enclosecl 011 ,ti! sides 
to enst11·e t111ito1·111 he,1t 11·0111 elect1·ical c,tbles st1·etchecl ttJ)011 ,1 st11·
face ot· g·ravel. Tl1is c1·e,1tes ,111 ,11·ea i11 \1rl1ich tl1e hot, 111oist ,1i1· is 
confinecl close to tl1e b,1se 01· tl1e ct1tti11gs i11 the 1·1,1ts. The cool 111ist 
t1·01n tl1e top ancl the ,,,a1·111 111oist ,1i1· fro111 the botto111 c1·e,1tes a11 icleal 
environ111ent £01· 1·,1picl 1·ooting· ,incl slo\v tOJJ g·ro,vtl1 vVe l1,1ve not 
,ts yet encot1nte1·ecl Rl·11zoctr1nir1 01· ,tny otl1e1· cliseases t111cle1· tl1ese co11-
ditions. Dt1e to co1111Jact11ess ,111cl eflicie11t use of SJ)ace it is interest
ing· to note that this l1ouse l1as ,t c,tJJ,tcity of 460 fl,1ts; tl1e aisles ,viii 
hold an aclclitional 8-1 tl,1ts. .'-\,•e1·,1ging 300 to 500 ct1tti11g·s to ,1 fl,tt, 
the potential caJJ,1cit)' of tl1is l1ot1se is 200,000 plt1s ct1tti11gs. The 
capital ot1tpt1t of $1200 to co11strt1ct tl1is hot1se is s111,1II co111parecl to 
the lo,v operational cost and highly efficie11t pe1·t·o1·111,1r1ce. 



111 co11t1·,1,t to tl1is Io,,, cc>st 1)1·cJJ),1g,1tion l1ot1se, ,,,e l1,1cl })t·evious
ly cc>n,t1·t1ctccl ,111 18' x 36' g1·eenl1ot1se 101· ,t tot,tl st1111 of $4,0DO. This 
l1ot1se i 11cl t1clecl 111 ist, f ,t 11,, cc1c>le1·s ,111cl l1ot w,1 ter !1ea ting. vVe l1ad 
,111 icle,1 tl1,1t we v1·c>t1lcl s1)eecl LI() J)roclt1ction. Howeve1·, we were due 
for ;1 clis,tfJJJoi11t111e11t. In tl1c li1·st yc,11· of 01Je1·;1tion ove1· 50% of tl1e 
ct1tti11gs J1,1cl tc> l~e tl11-cJ\Vll C>ltt clt1e to J?,l11zrJc·tcJnia i11fest,1tion. It was 
11ot lcJ11g IJc/<>1·c ,vc 1·c;1liLccl tl1,1t so111etl1i11g· l1,1d to be clone. vVe cut 
clo,vn tl1e IJencl1cs tc> I()'' ;111cl c11clcJsccl tl1e sicles to })1·eve11t heat loss. 
\•Ve t1tilizecl tl1e l1e,1ting li11e ,1clj,1ce11t to tl1e C>t1tsicle w,111s cJf the green
l1cJt1se ,111cl IJt1 i It t ,vo e11closecl l)e11cl1es I c>1· ,tclcli tio11,1l sp;1ce fJ·anking 
tl1e g·1·ee11l1<>t1se tcJ l1olcl 8() 111ore fl,1ts. vVe 1·eclesignecl tl1e 111ist syste111. 
\•Ve OJJe11ecl tl1e .,icles cJf tl1e g1·eenl1ot1se IJclo,v bench level to ,tllo,-v 
l1c,1t t<> re,1cl1 tl1e,e ne,1' ;11·e,1s. 1'11e 111ist OJ)e1·,1tio11 is co11trolled botl1 
IJv ;1 clock ;111cl ;1 l1t1111iclist,1t. Ho,,,eve1·, we still feel tl1,1t 1nanu;1l , 
OJJe1·,1tic>n is 11ecess,11-)' f<)r co1111Jlete co11t1·ol. All roof ve11ts in this 
l1ot1sc ;11·e keJJt OJ)e11 :1t ,ti! ti111es ,,,itl1 tl1e exce1)tion of !1ot, cl1·y, ,vindy 
cl,t)'S. 1'o i11st11·e cfficie11cy of 01Je1·,1tio11, l1igl1 1)e1·cent,1ge of rooting, 
:111cl eli111i11:1tic)11 c)f /{/11zrJr:to111r1, ,,·e i11st,1llecl c>11 e,1cl1 l1ot v1'ate1· line 
;1 111ist line ,vl1icl1 OJ)e1·,1tes ,tt 11igl1t 01· on colcl cl,1ys ,vl1en tl1e l1ot w,1te1· 
is ci 1·ct1 l,1 ting. Tl1e !1ot, 111oist ,ti 1· c1·e,1 tccl lil te1·s tl11·ot1gh the flats, 
kee1)i11g tl1e ct1tti11gs in ,t tt11·gicl concfitio11, tl1t1s el111in,1ting tl1e neces
sity of ove1·!1e,1cl 111isti11g ge,11·ecl to tl1e l1t1111iclist,1t. Tl1e ove1·-all c,1-
JJ,1city of tl1is J1011se i., 11c),11 276 fl,tts 01· I ()0,000 /Jlt1s c11tting·s. 

111 tl1e constrt1ctio11 of ,1 tl1i1·cl l1c>t1se ,ve c:11Jitalized on our ex
IJe1·ie11ce fro111 tl1e t,vo 1)1·eviot1s c:c>11st1·t1ctions. Ho,veve1·, in this c,1se 
,ve left ,111 sicles ,tnd lO!) Of)en. Tl1e c:tJJ,tcity ol tl1is l1ot1se is 296 fl,tts 
<Jr 118,()0() J)lt1s c11ttings. l3y tl1ese fig·111·es yot1 c,111 1·e,1dily see tl1,1t 
eco110111ic,1I 1)1·oclt1ctio11 of c11tti11gs t111cle1· 111ist is not 011ly J)robable 
IJttt ,,e1·y 111t1cl1 IJossil)!e. I~e,11· in 111i11cl, !1ov11eve1·, tl1,1t the solution 
c>f tl1e J)1·oble111 is 11cit tl1e ,,1111e i11 ,111y t,,,o g·ive11 ,11·eas. 

To s11111 LIJJ tl1is clisct1ssio11, ot11· 1J,1tte1·n c>f econo111y !1as been tl1e 
111,1i11ten,1nce of ;1 ce1·t,1i11 se11se c>f t1nifo1·111ity i11 ,tll th1·ee ,of ot1r mist 
1J1·01J,1g·,1tion !1ot1ses ,vitl1 co11ti11t1ity i11 co1111Jactness, i11 design, and in 
<lpe1·atio11. Ot11· 1·es11lt~ ,11·e 111c1st g1·,1til')'i11g. \•Ve have l1,1cl ou1· failu1·es 
!)ttl tl1ey l1,1ve ccJ111e !1·0111 0111· o,1e1·-,111xiot1s11ess. \•Ve let ca11tion go 
to tl1e ,,,incl ,11!1e11 l1ot ite111s ,ve1·e in cle111;111cl. Tl1,1t is a }1t11nan fail
t11·e, 11ot ,1 111ecl1,111ic,1l one. 

\•Ve l1,1,,e olJse1·vecl i11 tl11s 111ist J)1·01Jag,1tion ;1 [acto1· tl1at often 
111,1y 11c>t IJe 1·ecog·11izecl. 1'11at is, tl1e e,1se ,1,itl1 ,vl1icl1 pla11ts JJropa
g·,1te, g·i,,e11 tl1e icle:1I co11clitio11s. Tl1is st1cc~ss gi,1es tl1e 1J1·opagato1· a 
se11se of co11[icle11cc i11 ,,,J1:1t lie is cloi11g·, ,vl1icl1 in tt11·11 spurns hi111 
to g1·e,1te1· s11ccess l)otl1 eco11c>111ic,1ll)' ,tncl s1)i1·it11,1ll)'· 

l\1l0DERA1'0l<. HAI<.TJ\,11\NN: Tl1a11k you, l\1Ir. l\1Io1·digan. 
vVe ,,,ill 110,v l1e,11· 11·0111 l\1f1·. D011 Sextc>11 in 1·ega1·d to his ,vo1·k in root
i11g cutti11g·s of C,1lilo1·11i,1 n,1ti,,e JJl,111t SJJecies tinder 1nist. Don. 



MIST PROPAGATION OF CUTTINGS FROM 
NATIVE CALIFORNIA PLANTS 

l)oN K. SEx·1-oN 
13 rJtr111 ic·r1 I Gr, 1 rle,i 11 otr11ii.1·t 

U11ive1·.1·if)' (Jf c·r1!1frJ1·11ir1, D11vi,·, Cr1/ifrJ1 Ill(/. 

Dt11·ing tl1e JJast (j ye,11·, tl1e ,1t1tl1<>1· l1as IJl'<JIJ;1g,1tecl n,ttive C,1lilo1·-
11i,t pl,1nts fro1n c11ttings, 1111cle1· 111ist s1)1·;1y, fo1· 11se i11 the U11ive1·sity 
of C,1lilo1·ni,1 1\1·l)<)1·et11111 <>11 tl1e D,1vis c:,11111;11,. 111 111;111y i11st,1nccs 
only ,t li1nitecl 1111111lJe1· <)I J)l,111ts l1,1s IJee11 clesi1·ecl, ;111cl 1J1·c>1);1g,1ti<>11 oL 
;1 p,1rtic11!,11· species l1;1s l>ee11 ;1tte1111Jtecl <>11 onl)' <J11e Cl!' t,,,c> <>ccasio11s. 
ln othe1· i11st,1nces, es1Jeci,1ll)' ,,,itl1 g·1·01111cl-c<>Vc1· JJiants, ;1 11t1111ber of 
lots invoJ,,ing· 111,111)' c11tti11gs 11,1,,e l)ee11 g·1·0,,,r1. Reco1·cls ]1,1vc l)ee11 
ke1Jt of eacl1 lot ol' c11tti11gs. 

In ge11e1·,1!, C,1lilc>1·11i;1 11;1ti,,e j)l,111ts 1·es1J<J11cl t<l ,1tte1111>ts ,it c11t
i11g· IJ1·01J,1g·atior1 1111cle1· 111ist i11 11111cl1 tl1e s;1111e 111;111ne1· ,is cl<> otl1e1· 
tJlants. Ho,,·e,,er, 111;111)' s1Jecies 1·eq11i1·e !Jette1· <l1·,1i11,1ge, l>otl1 i11 tl1e 
1·ooti11g 111ecli11111 ;111cl ;1fte1· JJ<>tti11g·, tl1,111 clo 111<>st JJl;111ts. 

Seve1·,1I l,1cto1·s 11111st 1Je t,1kc11 i11t<J ;1cc<>t111t i11 tl1is tyj)e ol JJt'OJJ,1-
g·,1tio11. Fit·st, tl1e C<>11clitio11 ot tl1e stc)ck JJl,111t t1·0111 ,vl1icl1 tl1e c11t
tings a1·e to be t,1ke11 11111st 1Je co11sicle1·ecl. l{;1the1· soft, Je;1ly c11ttings 
,,,itl1 a fir111 01· eve11 111,1t111·e b,1se ;11·c !)est, ;1ltho11g·l1 very soft titJS 111,1y 
di-)' 01· ,vilt befot·e c;1llt1si11g·. ?\•[ost SJJecies JJ1·ocluce s11it,1llle c11tti11g 
,,,ood in e,11·!)' s11111111e1· 01· ,1lte1· l,111 1·,1i11s t111cle1· 11;1t111·;1l co11clitions in 
0111· ;11·e;1. Decicltt<lt1s !)l;111ts sl1011lcl be JJl'OJJ,1g·,1tecl e,11·ly e11011gl1 i11 

s11111111e1· to ,111<>,1' ;1 fl11sl1 ol 11c,,· g1·0,,•tl1 1Jclo1·e clo1·111;111c)' sets i11. 
P1·01Jag·,1tio11 J1-c>111 1·el,1ti,•el)' )'<>t111g· seeclli11gs 01· c11tti11g-g·1·0,,•11 stock 
JJl,111t, is 11101·e oftc11 ,11cces,l11l, e,,c11 ,,,J1e11 tl1ese JJl,111ts ,ire still i11 tl1c 
n111·se1·y, tl1,111 1J1·01),1g·,1tic)11 f1·0111 <)lcle1· /Jl,111ts. 

1\11otl1e1· t,1cto1· i, tl1e f1·esl111es, of tl1e c11tti11gs. Tl1ey 11111st 11c)t 
cl1·y <>tit. It l1elcl i11 t1·;111sit, tl1e c11t 111;1te1·i,1l sl1011lcl 1Je sto1·ecl in /J<)l~'
etl1)'le11e bag·s i11 tl1e sl1;1cle. C11tti11gs 5]1<)t1lcl, h<1,,•e,,e1·, be JJl,111tecl ;1, 
S<Jo11 ;1s JJOssible 01· ;1t le;1~t JJl,1cc<I 1111cle1· tl1e 111ist. 

The 1·ooti11g 111ecli11111 ,ve t15e ge11e1·,1ll)' is ,t co;11·se s,111cl 01· g1·anite 
g1·it. S0111eti111es ,1 111ixt111·e of 1Je1·lite ;111cl ,,e,·111ic11lite is 11secl. C11t
tings ,11·e so,1kecl i11 J)a11oge11 soil cl1·e11cl1 ,111cl, ,1fte1· cl1·yi11g ,1 re,v 111i11-
11tes, the bases cliJJIJecl lo1· 10 scco11ds i11 ;1 4,000 IJJJ111 sc)l11tio11 ol 
i 11dole.b11 tv1·ic aci cl. , 

D111·i11g· tl1e fi1·st ,,,eek, tl1e ct1tti11g·s 111t1st IJe co,,e1·ecl tl101·011gl1l)' 
I))' tl1e 111ist, esJJeciall)' ,,,J1e11 tl1e s1111 is sl1i11i11g 011 tl1e111. ;\v,1il,1ble 
s1111ligl1t is ;111 i1111Jo1·t,111t f,1cto1· i11 c,1ll11s ,ind 1·oot initiatic>11, ,vl1icl1 
,11·e great!)' clel,1yecl !))' 1)1·olo11g·ecl clo11cl)' 01· fog·g·)' ,ve,1tl1e1·. I,11 D,1,•is, 
Octobe1· is ;1 g·oocl 111011th fc)I' t,1ki11g c11tti11gs o[ 111ost s1Jecies; tl1e "'01-k 
sho11lcl lJe co1111Jletecl lJ)' 111icl-N<J,'e111l)e1· fc>1· l)est rest1lts. 0111· sp1·,t)' 
is 11ot heatecl 1101· <I<> ,,·e l1,1ve l)<)tt<)111 l1e,1t; i11 ,,•i11te1· tl1is is ,111 1111-
desir,11Jle f,1cto1·. T<JO 11111cl1 ,,,,1te1· i11 tl1e 1·ooting· 111eclit1111 is ,1lso i.111-
clesi1·,1ble; tl1e1·efo1·e it is i111JJ01·t,111t to l1ave the best possil)le d1·,tinage, 
especially i11 ,,,i11te1·. Tl1e 3¾-i11cl1 cleeJJ fl,1ts l1,1ve l1oles cl1·illed i11 
tl1e l)otto111 ,111cl ;11·e set ,1bo,'e tl1e l)e11cl1 011 ½-inch st,1kes. 011ce tl1e 
c11tti11g·s ;11·e f,1i1·l)' ,,,ell 1·ootecl, ,,,,itl1 se,•e1·,1l l-i11cl1 1·oots, tl1e c11tti11g·s 
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shot1lcl l)e J)Ottecl. Tl1e lo11ge1· tl1ey 1·c111,1in in tl1e 1·ooting 111edium 
1111de1· tl1e 111ist, the 11101-e like!)' tl1cy :11·e to 1·ot. Tl1is is especially 
i1111)01·t,111t in the c;1sc of slo,1'-1·ooti11g s1)ecies ,v!1icl1 t,1ke 8 ,veeks or 
lc>ngc1· tc) 1·oot. 

\,Ve J)l,111t tl1e cuttings int<) :)-incl1 !)Cat J)Ots. Potting soil is one 
1),11·t s,111cl tci t\V<) pa1·ts 1·ic!1 cl,t)' lo,1111 co11t,1i11i11g· !1t1111us. The pro
J)C>1·tio11 or s,111cl 111a)' l)e i11c1·easecl i11 ,vi11tc1·. H,11·clening-off the cut
tings is ,t 1)1·olJle111. Tl1e 1·oots ;111cl stc111 l),tses ,11·e st1bject to rotting, 
:incl tl1c tiJ)S e,tsily cl1·y. Tl1e J)<)ttecl 1>l,111ts ;11·e lelt 1111cle1· the 111ist 
lcJr seve1·;1] cl,t,'s ,111cl tl1cn ;11·e 1·e111c),'Ccl I<) ;1 l1t1111icl e11viro11111ent ;111d 

• 
sl1;1clecl. 1\fte1· ;1 le,v cl:,ys. tl1c 11e,vs1),t!Jc1· sl1;1cling i, re1novecl. As 
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l) SJJecies 1·c>oti11g· 1·e;1clil)' -
ly c,t,1IJlished. 

tl}J a11d t1st1,1!-
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c;11tti11gs !1a,·e l>ec11 s11ccessf11lly c;11·1·iecl 011 tci est,tblishecl plants. 
1"hose clilfic11lt to 1·ocit, ci1· ,,,J1icl1 h,1:vc l',tilecl to 1·oot unde1· the 
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" 

l'1·r>jJl1g11t11;11 11.nde1 1111.,t r;f 1·11/t111g.1 [11;111. "1111t111e Cr1lifo1·nia plants 
.- U niversit\' cif Cal ifor11i;1 ArlJc)ret11111, J),t\'is, C,tlifornia. 1956-1962 

I) E,tsily J{ootecl ;111cl Est,tbl isl1ccl 
A 1·ctostnpl1)1/r;,· dc11.1·if/r;1·11 '.J,1111es \Vest' 
A. l11JCJ/1r:1·i 
A. i //.Slll{l1"i.1 
A. llV(l-111·.1·i 
Br1ccl1a.11s pil11./r11·i., 
C er1notl111s r11·b 01·e11., 
C. glo1·io.1·1l.s 
C. g1·i.1·r:11.s 
(:. ,

0a1·. l101·iz1;11/r1/1.1· 
C. 111{11·it1n1.u.1· 

\ 

• 

C. x 'R,tv H:11·t111,11111· '.:, • 
; 

C. x 'Sie1·1·,1 l{lt1c' 
Diplacits l1yb1·icls (fi1·111 ,vo<Jcl) 
Encelia s1)p. 
E1·iopl1ylliim sp1). 
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E-1·1 <1g·on 111r1 r11·/Jo1·escen~ 
E. x /Jlissir1n11111 
Lcpecl1ini<1 cnlyrinr1 
1vlalva.1·t1·11111 sp1J. 

\ 

ivl onr11·clel !r1 ~1)p .. 
1~en.1·te'!11r1·11, spp. (111ost) 
l?.il1e.1 .1·r111g11.1ne111n 
S(llVl(/ Sl)[J . 
. ")r1/r1n11,r11 spp. 
·rr1chrJ.,lerna lr1nr1t11m. 
Zr11;,.1·cl·1nerir1 spp. 

2) Approxi111;1tely 5(lo/0 Rootecl ancl Est,1blishecl 
A1·r·trJ~·tr1pl1yl<JS densiflo1·r1 'Sentinel' 
A. edrn1111dsii 
A. pr1jr11·or:n.,1s 
A1te1ni,·ir1 S!)!J. 
C er111rJtI111 ., p11. 1·p 1t1·eu.1 
C. x 'lviot1ntai11 H,1ze' 
Ji',1·111g<Jn 11111. 

E. 

f r1.1c ic11 l r1 t11 ,n 
(1)1·0s trate) 

g1·r1nde 
1·1t /Je.,cens 

F,1ilecl 01· Vcrv Fe,,• Rootecl and E~talJlisl1ed 
' * A 1·r:trJ.1·tr1pl1yl<1., 111(1nzr1nitr1 

A. ,1i1·idis.,inir1 
A. v1~·cidr1 
C r11·pe 11 /. <' 1·i <1 cr1 l if <J1·n I C(l 

* C er11111tl111.1 i rnp 1·essu,· 
c:. 1r1tege1·1·i1n11~ 

*(:. lernr11rJnii 
* C. r11r:gr1cr11·p11s 

c;. pr1pillo~us 
c:. pr1pillo~·11s var. 1·r11uertnu.1 
C. thy1·sif lo1·i1s v,1r. 1·epens 
C. torne·11tos11., 
C. x '_Jt1li;1 Phelps' 
£111Jd1c·tyon spp. 
E11<1gon11r11 c1·ocr1t1t1n 
E. gigc1n te11111 
[,' 1·e111 ()'ll ti(! I 11.e .'< i C{l '/1 G 

Gr11·1·yr1. s1)p. 
* Lupin11., s1)p. 
* Rl1r1·111r111~ cr1lifo111 icr1 
R. c1·ocea 
J?.. c1·ocer1 ,•,11·. i I ici f <JI ir, 

* J?.hu.1 1r1 teg1·if <Jlia 
R. ova ta 
l?.i l1e.1 speciu.,ittn. 

' * Asterisk indicates spccJcs 1n wh1cl1 a very fc,, ct1tt111gs v,..·crc rt1otc,l .111d became established. 
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i\,fODERATOR H.<\ll TJ\,fAN N: Tl1,t11k yot1, Don. We will 
hea1· a series of three talks £1·0111 the Fot11· Winds Nt11·sery ,lt l\tfission 
San _fose, California, clealing witl1 ;1 111ost interesting OJJeration of 1·oot
ing ct1ttings ancl l1eali11g ,1 gr,1ft t111io11 si111t1lt,111e<)t1sly t1nde1· 111ist. 
The SJJeakers will lJe j\,f1·. Floycl Dillon, !\'fr. F1·ecl l{e,11, ,incl J\ifr. Don 
l)illon. Floyd Dillo11 will start. Floycl . 

• 

SIMULTANEOUS GRAFTING AND ROOTING OF 
CITRUS UNDER MIST 

' Part One ''Environment and Mother Plants'' 
FLo,·11 1)11.1.oN 

F cJ 1, 1· ]11 i 11 d.1· G 1·rJ1v e1·., 
1Wis.,ion Sc111 .f<J.1e, /•'1·e1111111t, Cr1lifo1'/11c1 

Optimu111 cit1·t1s e11viro11111e11t is the 1·eason [01· tl1e location ol 
ot1r gro,ving grot1ncls at historical j\,fissio11 Sa11 _Jose, Al,11necl,1 Co1111ty, 
California. \,Ve a1·e 110w ,1 JJa1·t of tl1e 11e,1• City of Fre1no11t. 

Here, in 1797, tl1e 14th ]\,fission of tl1e tiltimate 21 ]\,fission ch,1in, 
,,·as est,tblishecl. It p1·ovecl to IJe ,111 icleal cl i1natic location. 

In the 1840's CaJJtain Fre1no11t. ,1fter eXJJloring 111ost of tl1e West, 
selected j\,fis;ion S,1n _Jose ,1s tl1e J)l,1ce for l1is futt1re pe1·1n,1nent I1ome, 
''Casa Fremon tia." 

I quote a JJ01·tion of ,1 lette1·, 110,v in the Bancroft LilJr,11·y, U11i
ve1·sity of California, 1·ro1n F1·e111011t, ,,,ritten at ]\,fission of S,1n _Jose 
i11 Septe,nber, I 846. 

''This is ;1 JJrett)' place - this j\,f issio11. TI1e g,1rclens 01· orch,1rcls 
1night be 111ade hanclsome JJl,1ces, IJtit to rencler them· v,1lt1,1ble, JJOS
session of the water ,vhicl1 co111es tro1n ;1 ravine i11 tl1e l1ills is essen
tial. A hanclsome JJl:1in of goocl l,1ncls extencls f1·0111 tl1e hills tow,11·ds 
San Francisco Bay and cot1ld lJe ,veil ,v,1te1·ecl." 

I will adcl - !1e dicln't get tl1is l,111cl - IJtlt Fre1nont is ,1 rigl1tft1l 
na111e for 011r city. Ot11· 6-acre gro,ving gro11ncls ,ire on i\·f ission l,111cl, 
on the foothill bench, sloJJing to the west. 

The clr,tinage c>f colcl ,1ir is iclc,11. The Mission elev,1tion is 300 
J'eet, ot1rs abot1t 200 feet, ,vl1ile Niles, ;1bot1t 3 miles fro111 tis has an 
elevation of 45 feet. 

This is ,t ther1nal IJelt, rel,1tively f1·ost free (IJt1t ,ve l1,1cl s11ow !,1st 
winter!) Orange trees are co1n1no11 l1ere in the clooryarcl g·arclens of 
the older homes. The sun gives ;11n1Jle he,1t. The ,1rea is free of nox
ious weeds, difficult scales, ,incl free of the lethal virus, Tristeza 
co1nmonly called ''Quick l)ecline." We shiJJ pinto t,1g. Our wate1· 
is fron1 Hetch Hetchy reservoi1· (S,111 Francisco ,v,1ter st1pply), ancl 
of exceptionally goc)c! qt1ality. Tl1e 1·igl1t clin1atic environ111ent is 
basic because all of ot1r prop,1g,1ti<>11 is J'ron1 motl1er-JJl,1nt twigs. 
These mother pla11ts are g·row11 i11 the open ai1·, witl1out sl1elte1, fro1n 
the elements. Having· the right woocl to prop,1g·;1te is esse11tial. How
ever, the p1·opagatio11 ot· tl1ese twigs ,incl tl1eir si1n11It,1neo11s he,1Ii11g, 
and rooting is clonf t1ncle1· co11trollecl l1ot hot1se conclitio11s. 
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vVe g1·ow ol11· o,v11 c>i·ig·i11,1l 111,>tl1e1· JJl,111ts, !Jotl1 1·ootstc>cks ,l11ci 
scio11s. Ol11· select.ic>11s ,111cl 111e'tl1c>cls ,11·e IJ,1sell 011 ''1·ese,11·cl1," if yot1 
,vill pa1-c!o11 Ol11- l1s,1gc of tl1is ,vc>rcl ,vitl1 this clefinitio11 - ''If one 
,1pp1·01J1-iates anotl1e1- 111;111's iclc,1,· tl1,1L is stc,1ling; IJt1t if yot1 co111bine 
tl1e ideas of 111any cx11c1·ts ,1!011g ,vitl1 yot11· c>v-rn, tl1,1t is rese,11·cl1." 
v\Te sl1ot1lcl co11fcss 1Jl,1g·,11·is111 i11 ''t,vig-g·1·,1fti11g.' 1)1·. H,1l111,1 ,111cl 1·c1-
lo,v n1e111lJe1· Teel F1·olicl1 <)f LJCl,f\ 1·e,1lly t,1t1gl1t 11s tl1ci1· 111ctl1c>cl,. 
Teel not 011ly g1·,1fts t,1•0 t,vigs, lie oltcn s,111cl,vicl1es tl1e111 3 01· ,1 l1igl1 
in l1is 1·ese,11·chi11g ,1t lJC:Lf\. vVe l1olcl to tl1is lJclicf - to sccu1·e 
iclentic,11 1·es11lt, ,111cl kee11 011 JJ1·c>cll1ci11.~· iclentic,1! 1·esl1lts, we 111t1st t1se 
identicals, IJotl1 1·ootstock ;111cl scio11. \,Vhile the SJJecific scion strains 
a1·e gene1·,1lly ,veil k110,v11 ,111cl rccc>g11izccl, tl1is cloes not l1olcl t1·l1c with 
1·ootstocks. Cit1·11s seeclli11g 1·ootstc>c:ks ,11·e qt1ite v,11·i,1l1lc. Tl1,1t is ,vl11• 
,,,e llSe t,,,ig, of 1·00Lstc>ck 111otl1c1· JJl,111ts, nc>t seeclli11gs, i11 ol11· JJ1-0JJ,1-
gatio11. J\,fost of <)lt1· ,cio11 ,,,,1·ictics ,11·e 111·og·eny of 011e 111otl1e1· t1·ee 
of the v,11-iety. To ,1 lcsse1· cleg1·cc tl1is is t1·t1e of ot11- 1·ootstocks. Ot11· 
objective is to l1,l\'C e,,c1·y t,1•ig-g1·;1lt, l><>tl1 1·ootstock ,incl scio11, the 
111·ogeny c>l. ,1 SJJecific 111otl1c1· JJl,1nt. Conclitions ch;1nge, l1c>,veve1-: 
nt1cell,11· st1·,1i11s ,11·e c,1t1si11g tl1c ,1lJ:111clc>n111c11t of olcl-line st1·,1i11s. Tl1e 
Califo1·nia cit1·l1s i11cll1st1·y 11c>,v is co111111ittccl to a l011g 1·,1ngc JJ1·og·r,1111 
of JJ1·oclt1cing· ,111 i11clexecl, cli'sc,1se-f1·cc 11l,111ti11g ,1t Linc! Cove, i11 T11-
la1·e Cot111ty. Tl1is is IJci11g· alJly <ie,,el<>fJCcl IJy Dr. \rVilli,1111 l~ittc1·s 
ancl associatecl !101'ticl1l'tl11·ists of tl1e U11i,,cr.,ity of Calilo1-ni,1 ,tt Rive1-
sicle. It t,1kcs ,1 l<>11g ti111c t<) cl1·:1,v co11cl11sions. \,Vl1en s11cl1 11e,1'. 
i11clexecl, IJ11cl,voocl is ,1v:1il:1IJle, <>111- 1notl1c1· JJl,1nts ,viii IJe 1·c1Jl,1cecl 
,vith ne,1• 111otl1cr JJl,111ts ,vl1icl1 ,,,ill g·ro,v fro111 Linc! Cove IJt1cls. 

f\11 a11111Ie st1pply of tl1e 1·ight !1,11·clencd-off t,,,igs of 11e,v g·1·ov-rtl1 
are ,1.111ust to s11cccssf11l t,1•ig g·1-,1fti11g·. 11c>tl1 scio11,1•oocl ,incl ro<)tstock 
,voocl m11,t l)C sitlllllt,lllCC>llS!~r ;11r,1il:1l)IC ;1t the rig·l1t ti111e . 
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SIMULTANEOUS GRAFTING AND ROOTING OF CITRUS UNDER MIST 

Part Two-''Propagation'' 
F1{1c1> R1,,\r, 

l•'<Jt11· 1111nd.1 G1·<J1v<:1·.1 
11!Ji.5.1·irJ11 .'ir111 f<J.1e, l•'1·e111nnt. Cr1lifr11·n.ir1 

In g·r,1fti11g ;111cl 1·c><>ti11g cit1·11s si111l1lt,111c<>ltsly, · <1l11· JJl'<>JJ,1g,1tc>1·s 
go out intcJ C>ltr 111<>tl1e1· lili>cks ;111tl c11t t,vigs c>I. scio11 ,,,oo,cl ;111tl 1111cle1·
stock, ltsing· tl1e !,:st g·1·c>wtl1 cycle. Wl1en tl1e t,vig·s :11·e g·r,1l'tccl ,incl 
re,1dy to Le fl,1ttetl, tl1cy ;11·e <)11 tl1e ,1vc1·,1g·e 12 i11cl1es lc>11g·. 0111· 
11ropag,1t<11·s g,1thc1· tl1cir <l\1'11 ,,·c>ocl c,1cl1 11101·11i11g ,111cl never is the 
,,,ood ,1llowecl to get cl1-y. "J'l1c t,,,ig·s ,1i·e ;1lw,1ys kcJJL 111oist ;incl wl1c11 
tl1cy ,11·e l}rol1gl1t i11tc> Ol11· JJI'<)JJ,1gati11g· 1·c><>111 tl1cy ;11·e <liJ)JJecl i11tc> ;1 
fl1ngicicle S<)il1tio11, C<)11t,1i11i11g· ½ cttJ} J).C.N.l{. ,111cl 21/2 cttf>S c>l C,tJ)
tan (40 JJe1·ce11t ,vett:1l)lc JJ<>\\'tlc1·) i11 2() g,1llo11s of w,1te1·. 

\,Vhen tl1e J}1-ecce<li11g· JJre1J:11·,1t ic>1·1s l1,1ve IJce11 111aclc, <>111· JJ1·011,1-
gato1·s ~t,11·t 111,1ki11g· tl1ci1· g1·,1lt,. Tl1e Cltt lc>1· tl1c g1·;1ft is y2 t<> ;:1 
inches lc>ng ,1t ,1l)ot1t ,1 3() 0 ,111g·Ic. f\fte1· tl1e g·1·;1ft !1,1s !)cc11 111,1cle, it 
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SIMULTANEOUS GRAFTING AND ROOTING OF CITRUS UNDER MIST 

Part Two-''Propagation'' 
F1{1c1> R1,,\r, 

l•'<Jt11· 1111nd.1 G1·<J1v<:1·.1 
11!Ji.5.1·irJ11 .'ir111 f<J.1e, l•'1·e111nnt. Cr1lifr11·n.ir1 
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fl1ngicicle S<)il1tio11, C<)11t,1i11i11g· ½ cttJ} J).C.N.l{. ,111cl 21/2 cttf>S c>l C,tJ)
tan (40 JJe1·ce11t ,vett:1l)lc JJ<>\\'tlc1·) i11 2() g,1llo11s of w,1te1·. 

\,Vhen tl1e J}1-ecce<li11g· JJre1J:11·,1t ic>1·1s l1,1ve IJce11 111aclc, <>111· JJ1·011,1-
gato1·s ~t,11·t 111,1ki11g· tl1ci1· g1·,1lt,. Tl1e Cltt lc>1· tl1c g1·;1ft is y2 t<> ;:1 
inches lc>ng ,1t ,1l)ot1t ,1 3() 0 ,111g·Ic. f\fte1· tl1e g·1·;1ft !1,1s !)cc11 111,1cle, it 
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is ticcl ,,,itl1 ,1 1·11l)be1· lia11cl. 1-l1e g1·;1ltccl t,,,ig·s ,11·e J)11t b,1ck 1111de1· 
111ist. ;\fte1· 111;1king t,vig g1·afts, 0111· J)l"OJ)agators dip the J)i,1nts int<) 
tl1e f11ngiciclc ,1g,1i11 l)efo1·c ''st111111;i11g_,, tl1c111. Tl1e c11t 011 tl1c l):1sc 
<Jf tl1c J)l,111t is 111,1cle sq11arc, cliJJ)Jecl i11 I1c>r111011e ,incl fl,1ttecl tl)J. 

Tl1e l1<J1·111<J11e ,,,e 11se is ,1 !01·11111!,1 g·ive11 to tts by 0. 1\. l\1[:1tki11, 
I1c;1cl <>f tl1e S<>il ;111cl J>J,111t L:1IJ01·;1t<>1·v, l11c., Or,111g·e. C,1lifo1·ni,1. 1\t , . 
one ti111c '\'e 11secl J-lo1·111cJcii11 No. 3, ;111cl i11clolelJuty1·ic Acicl i11 :1 
I ic111icl. Tl1c l101·111<J11e ,,,e ,11·e 110,1· t1,i11g C<J11sists of: 

I.() g·1·,1111s i11clolelJ11ty1·ic :1cicl 
25.(l g1·,1111s fe1·111;1te 
~)9.() g1·,1111s t:1lc 

125.0() g1·,1111s 

\•Ve fi11cl it cl1e,11)e1· :111cl it ,,,01·k5 j11st :1s ,,,ell, if 11ot IJette1· tl1;111, tl1e 
l101·111011e )J1·e,,i<JLtsly 11secl. 

D111·i11g· tl1c co111·se of tl1e cl,t)' if :111)' t,,·ig is cl1·opJJecl 01· 11,1s f,1llen 
to tl1e flo<>1·, it is ;1l,1·:1ys JJltt IJ;1ck tl11·011gl1 tl1e f11ngicidc IJelo1·c it is 
1·et11r11ecl t<> tl1c ,v<J1·ki11g IJc11cl1. Fl,tt, 11,ccl to c;11·1·y 01· l1olcl J)l;111ts 
,,,J1ile fl,1tti11g, <>1· ,,,J1e11 g1·afting·, :111<1 c·c,11t,1i11c1·s 11secl [01· tl1e l101·111<>11e 
:11·e cliJJ[)ecl i11 l1111g·iciclc IJefo1·e IJci11g JJ11t :1,v,1y fo1· the cl:1y. 1\II ex
cess l1c>1·111<JI1c is tl1rov1'n ,1,1',I\' c,,e1·,, <l,tv. . , , 

0111· g·1·,1fti11g 1·00111 is 111,1i11t,1i11ccl i11 ;1 state of ''kitcl1e11 cleanli-
11ess.'' 1\ccess i, Ii111itecl to JJe<JJJle ,,,110 ,,,01·k tl1e1·e. 1\t tl1e end of 
each cl,t)''s ,v<J1·k, it is tl101·011g·l1l)' cle,111ccl. 1\ll 1J1·11nings ,111d left-o,,c1· 
,,,oocl ;11·e clisc;11·clecl. The 111ist c,1sc i11 ,,,J1icl1 t,vigs ancl co111pletccl 
t,vig-g_1·,1fts :11·e l1elcl cl111·i11g the <l,t)' is sc1·11IJ!Jecl, 11sing lo 01111ccs ol 
25 )Je1· ce11t Clo1·cix i11 21/2 gallo11s <>f ,v,1tc1·. The table ancl co11nter 
tops, ,vl1icl1 :11·c co,,e1·ecl ,,,itl1 ,,i11)·I li11<Jlc11111, ;ire scrt1bbecl with the 
s:1111e scil11ti<>n. 1\II tools a1·c clc:111ccl :111cl sto1·ed in li11ecl clr,1we1·s. 
Tl1c ll<J<>1· is sc1·11IJlJc<I. e,,e11 tl1c ,,,i11clo,1's ;11·c ,vashecl claily. \i\Tl1e11 
co1n1Jletecl ,,,c c;1n go l101ne . 
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SIMULTANEOUS GRAFTING AND ROOTING OF CITRUS UNDER MIST 

Part Three-''Hot House Operation'' 
DoN 1)1LLON 

F 0111· T1Tl i11 d.5 G 1·111vr:1·.1· 
1Wi.fsion Sn11 fri.5r:, F1·e111011t, Cnlifo1·nia 

\;\Te l1ave acloptecl the U. C. Syste111 fo1· container-grown plants, 
,ts clisc11ssecl in Universitv of Califo1·11i,1 l\if;1n11al 23. as the founcl,1tion , 

<Jf ot1r g·1·owi11g· 01)e1·;1tion. \!\Te ;11·e c<>11vi11cecl tl1at 1nother blocks of 
clean fJl,1nti11g stock ,11·c essc11ti,1I to1· ;1 s<J11ncl g1·owing oper,1tion. This 
is tl1e fi1·st 1)1·i11ci1)lc to s111J1Jo1·t tl1e fJ1·ocl11ction of q11,1lity 11t11·se1·y 
stock. Tl1c scco11cl 1)1·i 11ci JJle is 1J1·ci1Jc1· soil trea t111en t. We ttse ;1 
111odifiecl U. C. soil 111ix, in tl1,1t ,,,e 11sc 1·ccl,,,oocl sa,,,d11st i11ste;1cl ol 
fJeat 111oss. Tl1c soil 111ix is ,111 cssc11tial J),tl't of 0111· ope1·,1tio11. Tl1e 
last JJ1·i 11ci JJle i~ 1)1·01Je1· san i t,11·y 1J1·,1ctices. vVe 1nake a re,11 effo1·t l1c1·c 
,1Iso. f\11 <Jt· tl1c,e 1)1·,1ctices :11·c 11cccs,,11·y. Tl1ey are -goals. vVc ,·ec-
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og·11ize tl1,1t i11 so111e ol ot11· JJ1·,1ctices ,,,e ,11·e a little sl101·t ;111cl tl1at con
sta11t i1111)1·<)ve111ent i, 11ecess,11·y. 111 tl1is ,vork ,ve ,11·e 1·eg·11l,11·ly assist
eel l)y i\1f1·. 0. 1\. l\1f,1tki11 of the S<iil ;111cl Pl,1nt Lal)<)1·,1to1·y, Orange, 
C,1lilo1·11i;1, one ot· tl1e ;111tl1<J1·s o( J\·I,1nt1,1! 23. 

fnco111i11g· w,1ter, eitl1e1· cle,11· or fertilizecl, !)asses tl11·<it1gl1 l\•fon
;11·cl1, l 0(1 111esl1, strai11c1·s. \i\fe 11,c n<)1·n1;1lly-open sole11<>icl v;1lves since 
,ve l1,1ve fc)t111cl it is l)ettcr l<> l1,1vc contin11011s w;1te1· on tl1c twig-gr,1t·ts 
tl1;111 ncine ;it ,111 in tl1e e,1e11t ol ;1 p<i,1·e1· failt11·e. We use Gener,1! 
Elect1·ic silico11e c;1l)!es !or lJotto111 l1eat. E,1cl1 be11cl1 l1,1s it's own 
I-ISC-5 tl1er111ostat, J)ilot lig·l1t, ,111ll ci1·c11it l)reake1·. 

Ot11· ti1ne1· ,,,as i11s1)i1·ecl 1))' clisc11ssions ,ind 1),l!)e1·s ,ve he,11·cl at 
tl1e li1·st \•Veste1·11 Sectio11, Pl;111t J)1·01);1gato1·s 1neeti11g at Asilo111a1· in 
1960. \•Ve t1se ;1 2'l-110111· clock to cci11t1·0! two six-111int1te ti111ers. The 
J)i11s 011 tl1e 211-110111· clock c,111 l)e ,et fo1· 15-mintite inte1·v;1ls, ancl the 
G-111int1te clocks at ;111y 5-seco11cl i11te1·,,;1Js. By J)l'OJ)e1· J)l,1cing of tl1e 
J)in.,, ;1ny co111l)i11ation of 111ist cl111·;1tion ,tnd i11terv,tl c,111 l)e f)1·ogr,11n
ecl. Like other p1·01);1g·:1to1·s, <>111· C<)11t1·ols mt1st ,tllo,v g1·e,1t flexil)ility 
yet J)rovicle a high cleg·ree <>f 1·cli,tl)ility. By the use of 1·el,1ys, tl1e 24-
11ot11· clock prevents the cl1;1nce of continuo11s n1isting· in tl1c event 
tl1:1t tl1e 6-n1in11te clock ,ve1·e t<> ,tOJ) f<i1· the night in ,tn <>pe11 (111ist
ing·) position. 

We 11,tve recently ;1clclecl ,1 I½ H.P. 3600 R.P.l\1f. n1oto1· ,tncl J)t11np 
to inc1·e,1se 0111· 111ist li11e f)1·css111·e to 140 P.S.I. A 120-g,111011 t,tnk 
11ncle1· ai1· p1·ess111·e 111;1i11t,1i11s e,1e11 f)1·esst11·e. Tl1is in<:1·e,1ses nozzle 
velocity ,111cl c1·eate, s111;1]le1· cl1·01)lets. Tl1ese absorb 111ore heat ,incl 
te11cl to hang in tl1e ;1i1· longe1·. Tl1is allov1rs tis to red11ce tl1e 111ist 
clt1r,1tion and increa.,e tl1e 111ist i11ter,•;1Js. vVe 11se ;1 l\1fon,1rcl1 3.0 120° 
oil-l)t11·nc1· tyJ)e nozzle. Tl1ese ,1•ot1lcl f)rocluce 3 g,1llons of ,vate1· p~r 
hot1r if allo,,,ecl to rt1n c<>11ti1111011slv. These are also fittecl witl1 100 

' 
1r1esl1 screens. Ot1r lines ;11·c ~fs-i11cl1 copper tt1bing. We 11se !111-
peri,11 fittings. 011r ten bencl1es l1,1ve indiviclt1,1lly co•nt1·ollecl wate1· 
lines ,11!1icl1 a1·e 1no11ntecl 011 tl1e ceiling 1·;1fters. The lines ;11·e loc,1tec! 
;,long tl1e f1·ont ecl?;e of tl1e !)e11cl1 ,vitl1 the nozzles J)Ointing clo,vn, 
;\ny cl1·i1) falls in tl1e ;1isle. l~e,1cl1es are 1·aised, 36 feet long, 3 feet 
,vicle. Heating cal)!es a1-e l)111·iecl in 3 incl1es of g·1·,1,1el, coverecl ,,,ith 
l1a1·cl,v;11·e cloth. 1\fte1· t1·e,1ti11g tl1e ,,,i1·e mesl1 ,incl ,voocl .l)enches 
,vith COf)J)e1· na1)l1tl1e11;1te, e11111t)' 18 x 18 incl1 fl,1ts ;11·e pl,1cecl 011 the 
l)encl1 ;111cl filled ,vitl1 rooti11g· 111cclia, \•Ve t1se co,1rse ,g1·incl vern1i
c11lite of the type tisecl [01· i11st1!;1tion fill. The twig-grafts ;11·e cliJ)pecl 
i 11 l1<11·111one a11cl st tick. 

'\'\fl1en tl1e 111ist is on it is i1111)ossil)!e to see the other encl of the 
g·reenl1ot1se 40 feet ;1w,1y. S111,111 cl1·c>f)lets ,viii still l)e in tl1e ;1ir wl1en 
the next cycle begins. Wl1ile tl1is ,eems like ,111 excessive ;1111ot1nt ol 
,v,1tc1·, j)le;1~e keeJJ in 111i11cl tl1;1t t1ntil tl1e graft l1as he,1lecl, tl1e sci9n 
h,1s no cont,1ct ,,,ith tl1e 111oist111·e i11 tl1e 1·ooting 111ecli,1. It is st1spencl
ecl in 111icl-,1i1·, st1JJJ)Ot·tecl l)y tl1e 1111cle1·st<>ck ,incl ]1;1s 110 otl1e1· co11t;1ct 
exceJJt tl1e ,1t1110s11l1e1·e ,11·01111cl it. 

\•Vl1en botl1 scio11 ,incl 1111cle1·stock ,tre fully !1ealecl ;111d rooted, 
tl1e l)otto111 l1eat ancl tl1e 111ist I i11e ,11·e tt11·11ecl off. S01netin1es, tl1ot1gh 
tl1e f)l,111ts ;11·e 1·ootecl, ,,,e 11111st ,v,1it 11ntil the g·raft h,1s l1e,1lecl. Tl1e 
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tlats ,11·c left t<) l1a1·cle11 off £01· a JJe1·i<Jd of seve1·;1l days to t,vo \\'eeks. 
deJ)e11cli11g on va1·iety. 

Ple,1se 11otc tl1at ,ve do not t1se l)e,tt 01· otl1er types of JJOts. Tl1e 
1·oots a1·e straig·l1t ;111d uncoilecl. T1·ces ;11·e J)lanted directly into one
g·allo11 cans, l);11·e-root. 

lt is ottr ,1i111 to 1)1·c)dt1ce g·oocl-t,1sti11g·, Lull-sizecl fruit t)n ,t clw,11·1 
tree wl1ose t1lti111,1te ~ize l1as been co11t1·<)llecl l)y the i11teraction of 1·oot-' 
stock ,111cl scion. Tl1ese t1·ees a1·e J)roclt1ced f1·01·n careft1lly selcctecl 
t,vigs, g·1·,1ftecl t111cle1· kitcl1en-cle,111 s,111itary conditions, tl1en 1·ootecl 
;ind l1c,1lecl si11111ltaneo11sly 1111cle1· co11clitions 01· inter1nitte11t 1nist. 

• 

' 

• 
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FRID.A.. Y AFTERNOO·N SESSION 

October 19, 1962 

l'l1c tl1i1·cl ses,io11 cc>11ve11ecl ,tt I :3() J)_i\•f. ,vitl1 i\•loclc1·,1to1· l~ich
;11·cl i\•l,1i1·e, Unive1·~ity <)l' C,1lil1>1·11i,1 •0\g1·ict1ltt11·,1I Extc11si<>11 Se1·vice. 
L<>S t\ng·eles, J)1·esicli11g. 

i\•IOl)ERN S1\Nll'.,\ l' IC>N IN PROP1\G1\ Tl ON 

i\•/Ol)ER1\TOR i\•IAJl~E: A11/r111111tiu11 - ,l \\'01·cl tl1,1t 11,ts f,tst 
l)eco111e ,t l))'-\1'01·cl i11 0111· ,1·1,1·Icl <>I 1111)cle1·11 i11dt1st1·y. ~1-11e e,•c1·-p1·e
sc11 t eflc>1·t tc> cttt cc>1·11e1·s, 111ecl1,111izc, 1·eclt1ce labc>1· cc>st ,111cl J)1·oclt1c
tion cost. to c·1)1111)ete f<>t· tl1ei1· sl1,11·c c>f tl1e cloll,11· i11 ,t f,1,t 111ovi11g 
111,11·kct, 11,ts sti11111latecl tl1i, t1·;111siti<>11 to ,tt1to111,1tio11. 

1\g1·ict1ltt11·c, like tl1e otl1e1· i11cl11,t1·ics, l1,1s follc>wecl s11it. So h,1ve 
. tl1c 11111·sery ,111cl flo1·ict1ltt11c i11cl11st1·ie, ;1s a seg111e11t ol ,1g1·ic:11ltt11·c. 

bttt 11c>t ,ts /,1st, a11cl they ;11·c 11c>l ,ts l,11· ,tc!,•ancecl as 111,111y otl1c1· i11-
clt1stries. 

Tl1e i1111Jo1·ta11ce c>l ,1t1t<>111;1ti<)11 to tl1e 11t11·se1·y i11clt1st1·y is v1•ell 
,t,ttc:cl i11 tl1e fi1·~t p,11·,1g1·,11Jl1 i11 tl1e fi1·,t sectio11 of U11ivcrsity <)f Cali
fo1·ni,1 i\•/,11111,1! 23, ''l'l1e UC Sys1c111 l1i1· P1·ocl11cing· He,1ltl1y Co11taine1·
G1·0,vn Pl,111ts,'' ,1°itl1 ,11l1icl1 1111i,t 11111·,e1·,,111e11 ;11·e ,·c1·,, l,1111ili,11·. It . , 
1·eacls ,ts follo,,,,: 

''Tl1e 111ost 111·ge11t 11c·ccl c>l tl1c C,1lifo1·11ia nt11·sery i11clt1s- ' 
t1·y, ,vithi11 tl1e li111its <>fits tJ1·ese11t 111,1rket. is fo1· lov1•erccl 
c<)sts ol J)l"C><l11cti1,11. l'l1i, i~ l>est acl1ievecl IJy 1·cclt1ci11g· 
j)l,111t l<),ses ;111cl IJ)' lt>\\1c1·i11g l,1!)01· cost tl1rciugl1 111ecl1;111-
iz,1tion. Tl1cse i11 t111·11 1·ec111i1c 111oclific,1tio11 <)l 1n,111y 
cxisti11g J)1·ac1 ices. J>1·1>cl11c:ti1i11 11111st l)e clepe111);1ble, 
1111il1i1·111, ,111cl l,11·gcl)' l1·el: f1·1i111 11111)1·eclict,1l)le f,1ilt11·es 
cl11e to clise,1,es, ,,1li11it)', i11scct~, ci1· 11°e;1tl1e1·.·· 

• 

0111· sessio11 tl1i, ;1fte1·11c)11, ,ts ~'l>tt k110,1°, is to covc1· tl1e tOf)ic of 
111ocle1·11 s,111it,1tici11 i11 JJt.<>j),tg,1tio11. :\ goocl 111otto to ;1clo1)t, ;111cl is 
,tj)])lic,t!Jle t<> tl1e c·1Jnt1·c>l of clise:1scs, i, 011c 11,ecl I))' tl1e fi1·e-figl1te1·s: 

''Hit 'e111 ,,,hile tl1ey'1·c ;,111,111." 
01· yot1 111,ty IJe fa111ili;11· \\'itl1 tl1c slog,111 i11 i\•f,1nt1:tl 23: 

''DrJn't fight 'e111, eli111.i1111/e 'e111." 
P1·evention is still tl1e !)est c11re. lt is c\esiral)le to eli111in,1te disease 
org·,111is111s f1·01n soil !)eforc JJrevc11tio11 is 11secl, IJttt tre:1t111ent of the 
sc)il ,tll)tle will 11ot c.(111trcil J)l,111t llise,1se: 1·econt,1111in:1tion 11111st be 
f)l'CVCl1 tee!. 

1\ ,111·gcon tocl:1y ,11<)11lcl 11cit tl1i11k ol JJlaci11g l1is ste1·ilizecl scalJ)els 
,111cl k11ive, i11 ,t co11t;1i11e1· tl1,1t J1,1cl j11,t i)ee11 11secl to l1olll tl1c i1111)!e-
111c11ts <>f ,t JJ1·evio11;, 01)c1·;1ti<J11. Sc>, tl1is ,l1l)t1lcl lJe t1·11e 101· tl1e 11t11·s
e1·y111,111 01· jJla11t JJI"t>JJ,1g·,1t<)1·. T1e,1tecl soil ,,,ill not 1·c111,1i11 ste1·ile 
lc)11g if 11,tts 01· IJe11cl1es :11·e Il<)t ,tc1·ile, if p1·opag·ati11g· stock is not dis
c,tsc l1·ec, l>I" if eq11i1J111e11t ;111cl 11tc11sils ;11·e 11ot t1·e:1tecl. 
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It c,111't lJe ;1 l1;1lf-,v,1y jolJ; it 11111st l>c ,111 tl1c ,v,1y, 01· yo111· cfl'o1·ts 
111,1y eve11 IJ,1ckfi1·e a11(l 1·es11lt i11 11101·e 1)1·olilc111s tl1,111 yo11 l1,1cl ;1t tl1e 
st,11·t. 

Tl1e 111ag11it11(lc: (>I tl1e 11111·,c1·y ;111cl c11t. fl(>v11e1· i11cl11,t1·ies l1e1·e 011 
tl1e \,\Test Co,1st gives 11s ,111 i(le,1 <>f tl1e t1·e111e11cl<)US size <>I rl1c <>\1e1·-,1ll 
J)J'<>IJle111. 111 tl1e 11111·,c1·)1 i11ll11,t1·v i11 C,1lif<>1·11i;1 it is csti111,1tccl tl1,11 
350,000 c11IJic y,11·cls cil sciil ;11·e 11sell e;1cl1 yc,11· - tl1is is eq11iv,1le11t t(> 
tl1c toJJ foot <)f soil l1·c>111 217 ,tc1·es (>i l,111cl. This 11111cl1 soil fills 111,111,, 
l-g·allo11 cans :111ll fl,1ts, ;111cl tl1e ,,0]11111e l1,1s !Jcc11 on tl1c i11c1·c,1se. 

Tl1e JJ1·ese11t,1tici11s to f(>ll(i,1• ,1JJJJ1·oacl1 tl1cse JJ1·0IJ!c111s f1·0111 ;1 
JJ1·;1ctic,1I ,11,1y, ,11itl1 JJ1·,1ctic,1I JJ1·c>ce<l111·cs, t<J i11s111·e tlie n111·se1·y111;111 
tl1,11 lie is cloi11g ,1 tl101·011g·l1 jcili (>f 111;1i11t,1i11i11g· ,1 cle,111. s,1nit,11·y JJI'<)· 
<l11ctio11 JJ1·ocess. 

The fi1·st SJJe,1ke1· tl1is ,1fte1·11<1c>11 ,,,ill IJe 1)1·. lZ(ilJc1·t D. lZ;1,1lJc. 
l)c1J,11·t111e11t (>f Pla11t P,1tl1ol<)g)', U11ivc1·sity (>f C,1lifo1·11i,1 ,It 13c1·kclcy. 
!)1·. RaalJe. 

THE DETERMINATION OF DISEASE-FREE PROPAGATING MATERIAL 
Ron1,1l·1· D. lZ,\,\ 11E 

l)epr11·t111e·1Jt 11f 1~tr111t 1~r1tl1o!rJg·)' 
U11i11e1·sif)' rif Cr1!1fo111ir1, /3r:1·!1ele)' 

The ti tie of tl1is JJ,1 JJc1· s11011 lei JJI'<)IJ,1 IJI y IJe ''Tl1e l)ete1·111 i 11;1 tion 
of P,1 thogen-F1·ee P1·01Jag,1 ti 11g !\'f ,1 teri ,1 I." Tlie (! is ti 11cti <>11 IJct,1•ec11 
''1Jathog·en-f1·ee'' ;111cl ''clise;1se-f1·ee'' is 011c ,vl1icl1 is tccl111ic;1l ;incl )'Ct, 

ir is i111JJ01·ta11t e11011g·l1 so tl1,1t it sl1011l(I IJe 111enticJ11etl l1e1·c. l)isc,1,e 
is ;1 co1111Jlex 1·es11lti11g· f1·0111 tl1e i11tc1·;1ctio11 <Jf ;1 s11sceJJtilJle JJl,111t 
(c,1llecl a .,11.1pert 01· ,1 /111.st). ,1 c,111,,11 :1ge11t (c,1llecl ,1 fJr1tl1r1gr:11 i11 i11-
fectio11s dise,1,es) ;111cl a11 r'.1111i1·r111111e11t fr111r11·r1!1le /111· cli:;er1.,e clevelop-
111e11t. 'l)ise,1se-free' ,110111(! 111e;111 tl1c ,1b5c11ce of clisc,1se ,1s ;1 1·est1lt 
of tl1e ,1IJse11ce of :111y one 01· 111ci1·e (>f tl1e tl11·ec f,1cto1·s 11ecess,11·y fo1· 
clise,1se. Tl111s it ,,1011lcl l}e JJo,silJ!e to l1,1ve JJl,1nt 111,1te1·i,1l ,,,itl1 ;1 
JJ,I tl1'ogen JJ1·esen t !)11 t IJcc;111sc of e11,1 i 1·<J11111en t,1 I cone! i ti<)l1S 11ot f,1vo1·
:1 IJ!e for clisease (!eveloJJ111e11t, tl1e1·e ,1'<>t1ltl IJe 110 clise,1sc. la,1ter sl1ot1l<! 
f,1vo1·alJle en,1 i1·011111e11t,1I c(i11(!itio11s <)cc111·, clise,1,e ,11011lcl tl1e11 1·e
s11lt. If, hov1•eve1·, tlie JJl,111t 111,1te1·i,1l is JJ,1tl1og·en-lrec, tlise,1se \V<>t1lcl 
not 1·es11lt even tho11gl1 the JJl;111t 111igl1t l)e JJl,1cecl i11 ;111 cnvi1·011111ent 
fa,101·a!Jle for clise,1se (leveloJJ111c11t. Tl1is is nc>t t<> s;1y tl1;1t <)11ce JJl,1nt 
1nate1·ial is JJ:1tl1(Jg·e11-l·1·ee tl1:1t it ,,•ill 1·e111;1i11 sci inclcfi11itcly. 1'11is 
:1s1)ect, l1owe,•e1·, i, t<) IJe <lisc11,,e(! l)y 1)1·. ,'\Till1cl111 ;1n(I 1)1·. l\1cC:1i11 
in tl1e J'ollowing JJ,IJ)e1·s. 

Altho11g·h the ter111 '1J1·01J,1g:1ti(i11' i11cl11cles !Jotl1 JJ1·op,1g·,1tion by 
scetl ancl IJy vegetative 111e;111s, tl1e 1111111!)c1· of seecl-lJ01,1c clise,1ses is not 
ext1·e111elv la1·ge. 011e of tl1e ,1(!,•,1nt,1ges i11 p1·(>JJ,1g·:1ting f)l,tnts fr<i111 
,eccl is tl1,1t 1na11y clise:1,es ,ire cli111i11:1tecl tl1is ,,,,1y. l~ec,111sc c>f tl1i, 
;111cl the J,1ct tl1,1t tl1e fJrese11ce of sccc!-IJ(>J'Ile JJ,1tl1c>ge11s is cletc1·111i11ccl 
!Jv c11ttt1ring· tecl1nic111e si111il:11· to tl1ose 11sccl in clete1·111ining tl1e JJ1·es
cnce 01· JJatl1oge11s i11 veget,1tivc JJ1·01J:1g,1ti(i11 111,1tc1·i,1I, tl1e 1·c111;11·ks 
!1e1·e will !Jc ccinfi11e<I :11111<>,t cnti1·ely to tl1e vegct,1tive 1·c1J1·c>clt1cti<>I1 
c)f JJl,1nts. 
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''1Jathog·en-f1·ee'' ;111cl ''clise;1se-f1·ee'' is 011c ,vl1icl1 is tccl111ic;1l ;incl )'Ct, 
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l11he1·e11t ,vitl1 Ll1e 111a11y adv,111L,1ges of ,1sext1,1I JJ1·01J:1g,1tio11 1s the 
disadvantag·e tl1,1t if liisease is }Jt·ese11t i11 :111y clo11e 01· selectio11, not 
only will tl1e1·e IJe ,1 co11ti11t1,1tio11 of tl1c clisease, IJttt tl1e1·e will be an 
increase in Ll1e a111ot111t oi it. Fo1· Ll1is 1·e,1s<)11, tl1e1·e i~ ,t 1)1·i1n,11·y in
te1·est i11 obt,1i11ing· JJ,1tl1og·e11-f·1·ee JJl,111t 111ate1·i,1f £01· this ty1Je of 
J)1·opag·,1tio11. Tl1e JJt11·1J<>se <Jf tl1is clisc11ssici11 is Lo foct1s ;1ttentio11 011 
tl1e 111etl1ocls 11secl t<) <letc1·111i11e if 1Jl,111L JJ1·01),1g,1tion 111;1teri:1l is JJatho
gen-[ree. AcLt1,1ll)', 11e,11·ly ,111 of tl1e 111e,111s t1sed a1·e fo1· tl1e llete1·mi
naLio11 of the p1·ese11c·e of J),1tl1oge11s ;incl it is b)' tl1e ,1IJse11ce of patl10-
gens i11 .~11cl1 tests tl1,1t fJ,1tl1oge11-J·1·ee 111:1te1·i,1l is lot111d. 

ln 01·lle1· to clisc11ss tl1e clete1·111i11,1tici11 of clise,1se in plants, tl1e1·e 
sl1ot1ld IJe ,111 1111cle1·sta11cli11g· cif ,,,J1;1t clise,1se is. f\ltl1ot1gl1 tl1ere ,11·e 
111any definitio11s ci[ cli,e,1se, t)11e ,vl1icl1 111ig·l1t IJe 11secl is ''d1,er1.~e is r1n 
i11ji11·1oi1s dist 11, br111ri: i11 t/1e fc!I 111 rJ1 f11.11ct1011 rJf r1 p!r111t 1·esitlti11g 
f1·011i r1 r:rJn/.111·11rJ·11s i1·1·itr1tirJ·11." Tl1e ];1st cl,111se ''co11ti1111c>11s ir1·ita
tion'' is l)t1t i11 so ;1s t<> exclt1cle ce1·t,1i11 tyJ)CS c>f i11jt11 ies st1cl1 ,ts tl1ose 
1·est1lting· t1·0111 ,vi11cl, insect ,1tt,1ck, etc. Tl1e sy111JJto111s of these are 
11s11ally cli,1gnostic s<> tl1,1t tl1e c·;111se is olJvio11s ,111cl tl1e t1·011IJle c,111 be 
eli111inatecl. 

111 ge11e1·,1I, cli~e,tses ;11·e 11s11,111)' cliviclecl i11to t\vo g1·011JJS - 11011-
infectio11s (11011-p;11·,1sitic), ;111cl i11J'ectiot1s (1J,11·,1sitic). Jn the first 
g·rot111 ,11·e 1·c,11ncl s1tcl1 clise,1ses ,ts tl1ose 1·est1lti11g· fro111 ;111 t111f,1vcir;1ble 
e11vi1·011111e11t ,111cl incl11cle s11cl1 t1·c,11IJle, ;1s 1111t1·ient excesses, 11t1trient 
cleficiencics, ai1·-1Joll11tic>11 cl,1111agc, etc. Since tl1ey :11·e 11ot i11fectiot1s, 
tl1ey a1·e not clirectl)' i1111)01 t,111t i11 the ,electio11 of clisease-i·ree J)ropa
g,1ting· 111,tteri,11. Tl1ey ,ire i11clirectly i111JJC>1·tant in th,1t i11 selection 
ot· JJro1)·,1g,1ting 1n;1tc1·i,1I, l1e,1ltl1y, vigorot1s J)l,1nts will give the best 
res11Its. l"l1e)' :ire ,,!so i1111Jc,1·t,111t in tl1,1t tl1e sy1nJJto111s of s11ch clis
ea.ses 111igl1t IJe si111il;1r tc> tl1e sy11111to111s of infectio11s cliseases ,ind 
'\'hen tl1is is t1·t1e, tl1e ;1ct11,1l c,111sc <>f the trot1IJle neecls to be dete1·-
111 ined. 

The 1·i1·st step i11 cli,1g11osi11g ;1 /Jl,111t llisease is 11st1,_1lly tl1e observa
tion of sy111J)to111s. Sy111JJtci111s 111,,,, IJe clefinccl ,ts ''tl,e ,1i.5i/J/e m.r1nife.5· 
tr1tiun of tl1e cl1se11.1,:rl plr111t.." Sy1111Jto111s ,11·e c>f 111,111y ty1Jes ,111<l in 
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Sy1npto111s ,1Icine, howeve1·, c,111 not l)e relied tlJJ011 ,1s the onl)' 
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, 1,11·ietics. This is j),11·tic1.1l,11·ly t1·11e ,vitl1 vi1·11s cliseases of plants sucl1 
;1s cl,1hli,1 ;111cl cl11·ysa11tl1e11111111 tl1011g·l1 ce1·t,1i11 f1111g11s infectic>ns s11cl1 
;1s Ve1·ticilli11111 ,vilt 111a)' be c,11·1·iecl i11 , 1,11·ieties of s0111e plants ,vhicl1 
;1ct as 'Typl1oicl i\1I ,11·ys.' 
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s,1ry. Tl1e symJJto1ns lreq11ently inclic,1te tl1e t)'JJe ol clise,1se present 
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t<> i~cJl,1te the ca11sal <Jrg,1nisn1. Tl1is is 11~t1,1lly done !Jy s11rl'ace steri
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;11·i 1111t wilts, IJ,1cterial ,vilt of c;11·11ation ,tncl other JJl,1nts, ,ind bacterial 
le,1l ,ind ste111 IJligl1t of JJel,1rgo11it1111. -

Si11ce ,,i1·11ses ha,,e 11ot bee11 cult111·ecl, tl1ei1· JJ1·esence is detected 
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1il,111ts [01· 111,1ny , 1ir11s cliseases. S11cl1 JJl,1nts !1,1,1e been fo11ncl for vi1·-
11scs ,vl1ich occ111· in car11,1tio11s, stone [1·11its, cl1rys,1nthe1nt1111s, roses, 
gl,1cliol11s, cl,1l1lias, ,ind strawbe1·1·ics, to 111ention ,1 few. One of the 
1J1·oble111s is tl1at 111;1ny of the vir11s clise,1ses ,ire co111plexes, i.e., they 
,11·e tl1e res11lt ot infection by 111ore th,111 011e vir11s. This co111plicates 
1l1e lincling of ,in inclicator pl,1nt. Frec111ently inclicato1·s can be lound 
1'01· cert,1in co1npo11e11ts ()!. a co1nplex, ;111cl ,1 series <>I' i11dicato1·s 1nay be 
nceclecl to sl1ow all the vi1·uses prese11t. This is ,1lso co1nplicated by 
tl1e prese11ce ot· natu1·,1ll)'-C>cc11r1·ing inl1ibito1·s ,vhich p1·event the trans-
111 ission <Jl. s0111e viruses. 

A11other 111eans !Jy wl1ich vir11ses 111,1y be cletectecl is by the use of 
sc1·o!c)g·y. Tl1is is <lone by injecti11g· tl1e JJt1rified sap of a virus-infect
ccl JJl,1nt int<) an ani111,1l s11cl1 ,1s ,1 chicke11, r,tbbit or horse. After 
allov11 ing s11fficie11t time fo1· the ani111,1l to procl11ce ,1nti.boclies SJJecific 
for tl1,1t vir11s, !)loocl is take11 f1-<J111 tl1e ,1ni111al ancl the blood ser11n1 
ext1·,1ctecl. 111 a laboratory test, ,1 s111,1ll ,1111011nt of p11rified sap fro1n 
,1 (Jla11t sttSJ)ectecl ot l1aving· the ,,1111e vi1·11s is ,1clclecl to a s111all a111ount 
of tl1e s.e1·11111. If tl1e vi1·11s is tl1e s,1111e ,is tl1,1t 01·igi11all)1 in jectecl into 
tl1e ,111i111,1l, tl1e1·e v1·ill be ,1 JJOsitive re,1ctio11, usually a p1·ecipitate, 
givi11g· JJroof of the p1·esence of th,1t 1J,11·tic11l,11· vir11s in the suspected 
l1ost. Tl1is techniq11e, though 11seil only expe1·i111entally in tl1e Unitecl 
States, is 11secl fo1· la1·g·e scale cletection 01· the presence of viruses in 
co111n1ercia I c1·01Js, ,11ch as t·10,11er IJ11 l l)s anc! JJOta toes in E11ro1Jean 
C(Jt111trics, partic11l,1rly in Holla11cl. 

In concl11sion, it sho11lcl be st;1tecl tl1,tt although 110 metl1od will 
1vo1·k l'or ,111 cliseases, by 11sing· ,1 cc>111bin,1tion of tl1c sy1npto1ns, cultur
ing· ;111cl/t)1· tr,1ns111ission tests, ,t tr,1inecl person c,111 11sually diagnose 
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111ost <lise,tses. Sl1cl1 <liseasetl }Jl,111ts ~l1ol1lcl 1Je clisc,11·clecl ,incl 011ly 
tl1ose f1·ee of clise,1se ,l1ol1ld be ltse<l io1· JJ1·op,1g,1tion of }Jl,tnts. 

i\,fODEl~;\1-0R j\,fAIRE: Tl1,1nk yol1, D1·. R,t,tbe. vVe ,viii no,v 
c<>11ti11l1e ,,,itl1 Ol11· tliscl1ssio11 of tl1is st1bject ,vitl1 a talk by Dr. Step
l1e11 vVill1el111 ,111cl 1)1·. 1\1·tl1l11· j\,Jc:C,1in 011 ho,v to JJ1·ocll1ce clean }Jt·opa
g,1 ti 11g· 1naterials. 

PRACTICAL TECHNIQUES FOR THE PRODUCTION OF CLEAN 
PROPAGATING MATERIALS 

s·1·1,1'H1,N vv ILHELi\1 

l)ep(11·trnent (Jf 1~/(1nt J~nt/1(1/ogy 
Un11,e1·sity (>f G'r1lijo1·n1(1, Be1·!1(:!ey • 

Jl1•;1ctic,tl tech11ic1l1es fo1· the proclt1ction c>f clean p1·op,tg,1ting 111;1-
Le1·i,1ls i111'<>lve tlirc·e b,1sic <>JJe1·,1ti<>ns, ancl tl1esc lie ,Lt the he,trl of the 
s11IJject 111,1tte1· <>f tl1e fielcls ol pl,111t patl1ology ,tntl l1ci1·tict1ltt1re. Tl1e 
1 ;1isi11g· of st1JJe1·ic)1· fJl,1nt~ tl1ro11g·l1 acf,,;1nces i11 l1orticult111·,1I science 
;incl tl1e cont1·ol of JJl,111t tlisease a1·e 011r co111111011 olJjectives ,111d no 
lci11g·e1· sl1011lcl ;111yo11e jt1st a~st1111e tl1,1t pl,tnt cliseases ,11·e i11evit,1ble 
;incl c1·,>1J losses Lo IJe exJJectecl. ,Tl1e tl1ree basic 01Je1·,1tions 1·efe1·red 
t<J ,1lJ01'e ,11·e: (I) getti11g· 1·icl ot tl1e JJ,1th<>ge11 ,tt tl1e sol11·ce (2) get
i11g 1·icl of fJ,1tl1ogen c,11·1·)'-ove1· in tl1e soil 01· f1·0111 otl1e1· g1·0,ving· 01· 
1>1·<>JJ,1g·;1ti11g· 111ecli,1 (~l) g·etting· 1·icl ol ,tll s0111·ces of' cont,1111i11atio11 by 
,,,l1icl1 tl1e JJ,1tl1oge11 c,tn lJe 1·eint1·oclt1cecl into g1·0,,,i11g· ope1·;1tions. 
·1·11e fi1·st. OJJe1·;1tio11 - getting rid of the JJ,1tl1oge11 ;1t tl1e sol11·ce -· 
111e;111s t)IJt,1i11ing JJ,1tl1cige11-l1·ee \Jlanting stock, a11cl tl1e fl1ll 111e,111ing 
rif ''cle,111 stock'' ,ts ltsecl i11 tl1is t,tlk is stock tl1at is 11ot c,11·1·ying all)' 
l,1101,,n i11jl1ri<)lts ci1·g;111is111s, fl111gi, l>acte1·i,1, 11en1;1tocles 01· vi1·l1ses. 
Tl1e secontl 01Je1·;1tio11 - g·etting· 1·icl of JJ,tthogen c;11·1·y-over in the 
g1·ci,vi11g 111ctli;1 - i111'<Jlves 111etl1ocls of clisi11fecting, f11111ig,1ting, or 
ste;1111ing, S<)ils ;111<! otl1e1· g1·owing 111eclia, ,tncl 1'01· this Sltbject matter 
;11·e;1, I ,,,isl1 t<) tli1·ect yoltr ;1ttentio11 to University of Califo1·11ia l\,fanlt· 
;1! 23, e11titlecl tl1e U. C. Syste111 fo,· Procl11cti11g· Heal tl1y Co11t,1iner
G1·0,,,11 Jl(,111ts, Cl1,11Jte1· 8-13 incl11si,,e, eclited by Dr. K. F. Bake1·. The 
t l1i1·tl OJJe1·,1tio11 - g·etting 1·it! <)f ,111 s0111·ces of cont,1111in,1tio11 - in
cl 11c!es 111,1 in t,ti n i11g· stocks j),tthogen-f ree by p1·even ti11g the rein tro
<l11ctio11 of JJ,ttl1ogens ,,,itl1 tools, co11taine1·s, t1·acto1·s, water, worke1·, 
01· insects, etc. Tl1is i1111)01·ta11t Slll)ject 111,1tte1· are,t will be discltssed 
IJy D1·. j\,fcC,1i11, ;111cl i11 ,t JJ1·actical ,v,1y "'as illl1str,1tecl !)y tl1e l1igh 
st,1ncl;11·cls o[ l1os1Ji t,11 cle,tnliness clepictecl in the t,1lk of F1·ed Re,tl of 
tl1e Fo111· Wi11ds Nt11·se1·ies, S,111 _fose. 

j\,Jt1cl1 of Ol11· p,1st tl1i11king i11 J)la11t JJatholog·y, pe1·haJJS forced 
ltj)011 Lts lJy ex1)ec!ie11cy ,incl at tl1e lJotto111, of 0111· o,v11 ,vishes to se1·ve 
;1g·1·ic11l tL11·e, ,v,1s to JJr<)\'icle cont1·0Is fo1· JJl,tnt diseases. This we have 
tlo11e, ;111cl 1·eco111111e11(l,1tio11s involvi11g ·JJl,111t SJJrays, cll1sts, drenches, 
,vitl1 ti1ni11g· o[ ,tJJJJlication that coincicles ,vith vt1lneralJle stages in 
the life cycles of tl1e calts,11 organisrns, are 1·eaclily availalJle. Essential 
,1s tl1ese 111e,1s111·es ;11·e to ag·ricultl11·e ancl horticultl11·e, this aJJJ)t·oacl1 
tci control by ''f'igl1ting'' the cliseases neve1· got lIS to the botto111 of 
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tlisc,t,c 1)1·olJlc111s. 1\lso, \\'o,·king ,1!011g tl1e lines o[ cont,·ol by ''fight
ing'' tlise,tses cJ11 ly, te11cletl tc> cci1111),11·t111e11 t;1 I ize 0111· o,vn s11,bject 1n,1 t
te1· ;111cl ,,,c <>fte11 lo<>kc:cl ;11 f)l,111t clise,1sc co,nt1·ol ,is if it involvecl sep,1-
1·,1te ;111cl clisti11ct r>1)e1·;1ti<)11, l1·c)111 tl1c>sc <)f g1·owing· the crop. The 
c.<>111111011 c111e,t i<>11 is ''lie>,\' cl<> y<>tt co11t1·<il tl1is <)1- th,tt clise;1se?'' 111 
111;111y i11st,111cc, \\'e 111>,\' k11<)\1· tl1,1t ii tl1c clise,tse, c>1· p1·ci1)e1·l)' ,1)e,1k
i11g, tl1e cr111.1·r1/ r1gc11/ 111· pr,t/11;/.!,1:11 c>[ tl1e clise,1se ,ve1·e el'i111in;1tecl fro1n 
tl1e 1)l;111ti11g· st<>ck :1t tl1e ci11tset, ''fig·l1ting'' tl1e clise:1se l)eco111es u11-
11cccss;11·v. 1'<> ellecti,•ely cli111i11;1te ;1 clise;1se ,it tl1e c)11tset 111,1v re-

' ' c111ire c<>11sicle1·;1l)le cl1:111gc i11 <>lei es;1l)lisl1ecl g1·1),1'i11g· 1·ci11ti11es, ;111d if 
tl1is is s<>, cJ11l) tll<>,e ,vl10 cl1;111ge 1·e;1JJ tl1c :1clv,111t,1ges ,1,•;1ilal)le 
tl11-<>11gl1 IJl,111t 1lisc;1se c<>11t1·c)l. 

0111)' ;1 1·cl:1ti,•ely fe,,• ye;11·s ;1g<> it ,,,;1s tl1e est,1blisl1ed p1·;1ctice 
,1111<>11g S,111 F1·;111cisco 11,t)' 1\1·e:1 cl11-)'S,111tl1e111urr1 growers to take cut
ti11gs i11 tl1e ,,,i11te1· f1-<)111 tl1e olcl, s1)e11t llowe,- l)ecls. l.J11cle1· p,1tl1ogen
f1·ce co11cliti<>11s, tl1e1·e is 11otl1i11g ,,·1·cJ11g ,,,itl1 tl1is 1)1·,1ctice, b11t st11dies 
,l1<>,1'ccl tl1,1t tl1e 1·cillci,vi11g cli,e:1ses: Ve1·ticilli11111 ,vilt, l)eute1·01)l10111a 
st1111t, lZl1i1,<ictci11i;1 ;111cl Scle1·oti11i;1 f<J<Jt ,·ots, Pytl1iu111 ;111cl Py1·eno

,<:l1:1ct:1 1·<)<>t 1·,>ts ,\·e1·c c;11·1·iecl l,1te11t ,,,itl1 tliese l1e,1ltl1y-looki11g c11t-
ti11g,. 111 ;1cltliti<)Jl, s11cl1 c11tti11gs als<> co11lcl c,11·1·y t,,,o clilfe1·e11t ki11ds 
cil ,c1·i,>11s 11e111;1t<)t!e (),11·,1sites, ~e,1e1·,1! ki11cls of le;1[-i11fecti11g f1111gi 
:111cl tlie clel)ilit;1ti11g , 1 i1·11s clise:1se c,1llecl ''st11nt." Any one of tl1ese 
cli.,c:1scs if ,c1·ir,11, e11ci11gl1, c,111 stille s11cce,.,l11I cl11·ysa11tl1e11111111 J)1·0-
cl11cti1J11, ,111cl ,,,J1c11 1)1·01J,1g,1ti,,e :,t<)Ck c,11·1·ies tl1e clise,1se-c,111si11g 01·
g,111is111~, tl1e cl1,111r:cs lf>1· ,e1-i<)t1s 011tl)1·e,1ks ,11·e excelle11t. Tl1e 1·easons 
,,,Ji)' cl1:111ce:, fo1· sc1·ici11s cli,e:1sc 011tl)1·e,1ks :11·e excellent if 1)l,111ti11g 
:,t<>ck - 11<> 111;1tte1· 11<>,1' l1e,1ltl1)' it, ,t()J)e,11·,111ce - is ca1·1·ying 1),1tl10-
gc11s, :11·c tl1ese: (1) tl1e c;111s,1l fi1·g;111is111 :incl the c1·01)s ;11·e t1·;111s1)01·ted 
:111tl JJl:111tc<I si11111lt,111e<>11,I)' (2) tl1e c,111,;1] 01·g,111is111 is eitl1e1· al1-e,td)· 
i11 tl1c JJl,111ti11g stock <i1· clfi,ely :1ssoci:1tecl ,,,itl1 s11sce1Jtible tiss11es ;111tl 
(:l) tl1e j),11·tic11l;11- sti·,1i11 <>I tl1e )J,1tl1oge11 ,,ir11le11t fo1· tl1e c1·01) is tl1e 

<>11e l)ei11g SJ)1·e,1cl. 1-1111,, t<J get lJ:1ck to tl1e Ve1·ticilli11111 ,vilt disease 
of cl11·)'S,t11tl1e11111111, tl1e c;111sal l11ng11s is \11 itl1i11 tl1e c11tting ,incl the 
st1·,1i11 <)I tl1e l1111g11s >J)1·e,1cl l)y tl1e c11tti11g· i, tl1e 011e ,•i1·11lent £01· chrys
;111tl1e11111111. l'he1·e :11·e 111,111y st1·:1i11s of tl1is 1·1111g11s a11d on la11LI neve1· 
JJ1·evio11,l)' J)l;111tc<I t<> cl11·)1s:111the11111111, 1'<)1· i11st,1nce. s11cl1_ ,ts olcl b1·11s
scl SJJ1·011t l;1ncl, )'<)ti 111,I)' e11co1111te1· l1e,1\')' i11i·est,1tio11s of Ve1·ticilli11111 
IJ11t tl1e J),11·tic11l;11· ,t1·;1i11s 111a)' 11ot :1tt,1ck cl11·ysa11tl1e11111111s. If i11fect
ecl c11tti11gs, l1<>\1'e,·e1·, ,11·e j)l,111tecl c)Jl tliis. l:1nd, 011tb1·eaks of tl1e clis
c:1se ;11·e ,1ss111·ecl. 

1'1111s l:11· ,,·e 11,1,·e J)1·ese11te<I tl1e 111·i11ci•j)les i11voJ,,ecl i11 clise,1sc 
co1111·ol IJ)' JJl,111ti11g ,1111)' clea11 ([),1tl1<ige11-i'1·ee) stock. No,v, 110,\' clo 
,,,e g<J ;1l)<JL1t c>l)t,1i11i11g· ,11cl1 cle,111 ,t<Jck? Tl1e fi,·st 1·equi1·e111e11t is 
sc1):11·:11i,111 <>f J>l,111ti11g ,tock (Jl-<>tl11ctio11 f1·<i111 c1·01) p1·oductio11. vVl1etl1-
c1· tl1e c1-<)JJ is r1·11it, sl11·11l)s, flo,,,e1· ,eccl, <>1· li11ll)s, tl1e pla11t j)J'<>j),1g·;1tive 
,111<1 cz·c>J> JJ1·,>cl11cti,·<· O)Je1·,1ticJ11s ,,,J1icl1 i11 tl1e111selves ;11·e clisti11ct, 11111st 
IJe se1):11·:1tecl. '\',i11 11111·se1·)1111e11 111;1)' tell 111e, ancl co1·1·ectly so, that 
J)l:111t 11111·se1·ies exi,tecl 1011g !)elo1·e e,1e11 tl1e science of plant )Jathology 
;111cl tl1:1t tl111, i11t11i1i,•el)' l011g· :1go tl1i, se1J,11·,1tio11 of 01)C1·ations ,,,,1s 
111:1cle. Se1Ja1·,1tio11 tocl,1)', l10,11eve1·, 111e:111s 11101·e tl1an j11st J)1·od11ci11g 
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J)lanting stocks in the nt1rsery, bec,tuse nt11·sery111en h,tve been known 
to clepend oi'ten on co111n1erci,1l growers lor seed, bt1clwoocl, scions, 101· 
la11d ,tncl equip111ent. Verticillit1111 wilt of rose, ,t fung11s clise,1se, [01· 

instance, can be trans111ittecl throt1g·h b11cl wood, as well ,ts can tl1e 
Coniothyrium f11ng11s by b11clcling, ,ts of course, c,1n ,tll of the virus 
di~eases. Where i11sects th,1t SJ)re,1cl dise,tses s11cl1 as vir11s disease may 
be involvecl, the iclea of sep,1ratic)n 111,1y 111e,111 111,111y 111iles 01· isol,1-
tion of n11r~eries fro111 the croJ)-JJrocl11ci11g are,1s, ,incl even 111echanic,tl 
barriers st1ch as sc1·een houses a11d clisinfecting troughs 1·or work1ne11's 
shoes. In the stra\\rberry industry, with \vl1ich I ,1111 n1ost f,11niliar, 
the nurseries are son1e hundrecls of 111iles fro1n the }J1·ocl11ctio11 ,1re,1s, 
and loundation stocks there are often kept in isolatio11 in scree11 
hot1ses. No strawbe1·ry gro\ver any longer wo11ld think of stripJ)ing 
old comn1ercial fielcls for 1·11n11er [Jl,111ts to ol)tain stock (01· J)i,111ting 
new fields. 

The nur~eryn1an h,1s ,1 re~JJOnsibility, olte11 cleeper tl1an 1r1or,1I, 
to supply the g·ro,vers \\'itl1 cle,1n ~tock, IJt1t 11nless his ~tocks are clean 
to begin ,vith, his 1)1·cJ1),1g·ation tecl111iq11es carry infectio11s \Vitl1 tl1en1. 
Tho11gh so111e JJrogress has IJeen 111acle in 111ethocls <Jf 111ass cleani11g· up 
of cliseasecl planting stocks, es1Jcci,1lly by 11se of hot \V,tter, gener,1lly 
it cannot be done. It is !Jetter to spencl ,1 lot oi ti111e a11cl c,1re on a 
Je,v selectecl individ11als tl1at have IJeen ricldecl of patl1ogens, ,tnd 
tested 011t ,is ''JJathogen-free'' ,incl to JJropag·,1te only 1·ro111 the111. Three 
IJasic methocls arc 11secl toclay to ricl pl,1nting· stocks front i11fest,1tions. 
but by 110 111e,1ns l1ave the p1·,1ctical !)otentials of tl1ese 111ethocls been 
fully explored. Tl1ese 111ethods ,ire /1e(1t t1·ec1t'/11en.t,·, l'1lll1t1·i11g citt- • 
tings, ancl (1picr1l 111e1·i,5te1n. citlt1t1·c,,·_ 

Heat T1·ec1t'lnenls 

Heat tre,1t111ent ol IJl,tnt 111aterials t<) control cliseases is 011e ol 
the oldest 111ethocls ol disease con t1·0J. Dr. K. F. Bake1·, Dept. of 
Plant Patholog-y ,It UCLA. \\'l10 is ,t fore111ost ,111tl1ority 011 this s11b
ject, has esti111atecl tl1,1t annu,1lly alJ011t 75,()00 tons of s11ga1· cane plant
ing stock a1·e tre,1tecl to control virt1s clise,tses in Hawaii, 15,000 tons 
in Australi,1, 15,00() to11~ i11 Lot1isian,1. Abc)tlt 1,000 tons of 11arciss11s 
bulbs are t1·eatecl ann11,1lly i11 v\1,1sl1ing·ton ,1g·ainst ne111atocles and 
anywhere 1·ron1 500,(l(lO to 1,00(),000 str,1,vbe1·1·y plants t1·eatecl ann11al
l)' in California. 

Living· 01·g·a11is111s v,11·y wiclely i11 their tole1·ance of high te1npe1·,1-
tu1·es. ivfost parasitic ft1ng·i for i11stance, are killecl by 111oist he,1t, 
,vhicl1 includes hot ,v,1te1·, i11 30 111in11tes at 120 to 135° F. Tho11gh 
1nany clormant seeds ,incl otl1er 1J1·01J,1gules, sucl1 as b11lbs and cor111s, 
will tole1·,1te this heat, 111ost actively-gro,ving shoots and t,vigs ,vill not. 
Actt1ally, tl1e higl1e1- tl1e 1noist11re content ot· pla11t 111ate1·ials or of 
01·g,1nis111s, the gre;1te1· tl1e st1sce1Jtibility to dest1·11ction by heat. 

A recent 1nodific,1tion in the t1se of he,tt is to g1·ow pl,1nts at 
terr1perat11res of 100 to 105° F. fo1· pe1·iocls of 2 to 30 weeks. Several 
virus diseases 01· strawberry, 1·a&pberry, rose, and stone fr11i ts, have 
IJeen eli111inatec! in this ,vay ancl basic stocks have bee11 b11ilt tip fro111 
these. Plants 11111st be l1,1rclenecl bet·ore st1bjecting the111 to these higl1 
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tc1111Je1·,1tt11·es, ,tllo,vell to 
1J1·ovicled ,vitl1 l1ig·l1 lig·l1t 

C11.lt1i1 i11g Cutti11g, 

,1cljt1st to tl1e te111peratt11·es g1·atlually, ancl 
• • • 
111te11s1t1es. 

o,,er 2() yea1·s ag·<J, !)1·. \1V. l)i111ock, P1·ofesso1· of J)l,1nt J),tthology, 
Co1·nell University, ;1 lo1·e111<ist ;1t1tho1·ity in cliseases of 01·11a111ental 
JJl,1nts, stt1clying 1l1e Ve1·ticillit1111 ,vilt clise,1se of cl1rys,1ntl1e111un1s 
sl1owecl tl1,1t tl1e i11lectio11 clocs 11ot 1·esille in the tips of tl1e cuttings. 
·1"I1is i1n1Jo1·tant cliscove1·y J1,1s e11;1lJlecl infor1nccl nu1·se1·y111en Lo spe
ci,1lize in tl1e JJ1·ocl11cLio11 l>l stocks ,11l1c>se parents l1,1vc ;1 ''cultu1·ecl'' 
JJcuig1·ec. This JJeclig1·cc llisti11gt1isl1es tl1e1n as JJatl1oge11-(rec. )''oder 
l{1·c1tl1e1·s, Sali11,1s, C,1lil·c11·ni;1, is s11cl1 ,t 11111·se1·y. The ide,1 oL clctecL
i11g I,1Le11L b,1cte1·ial a11cl ft111g,1I infections in tiJJ c11ttings, ,tpJJlied J'irst 
JJt·,1ctic,1ll,1 to cl11·ys,111tl1c11111111, is no,,, ,viclely t1secl i11 c:11·11,1tio11 ,tnd 
gc1·,111it1111 JJJ'OJJ,1g·atio11, ;111cl to ;1 li111itecl extent in 1·ose. 'l"l1e det,1ils 
,ts Lo jt1sL 110,v tl1is c11lt111·i11g· is clo11e, ,vl1icl1 varies v-1 ith botl1 tl1e c1·op 
:111cl tl1e JJatl1oge11s i11vol,1ecl, ,11·c ,1,1ailalJle to anyone i11te1·estccl, but 
:11·e tO<J i11volvecl to llisc11ss l1c1·c. 

Apicc1l 11!Je1·i,·ter1i C11lt111<:.1 
A .~ene1·al JJ1·i11ciJJle ,vl1icl1 cle,1el<>JJecl out ol Dr. Di111ock's idea o[ 

c11lt11ri11g chrys,1ntl1e111t1111 c·11Ltings to cletect Ve1·ticilliun1, is that in
J<:<:t1cJ11.~ of <1[! l,1nc/.1·, f1111g·<1!, l,r1rle1·1r1/, ,,i1·al, dirnini.5l1 a11d tend to 
/Jr:tr:1· 011t in tl1e clircctic111 ol 1l1c g1·0,11ing tip of ,t sl1oot. By c,11·eft1lly 
clissecting ot1t tl1e ,1ct11,1I g1·owing tips (apical meriste1ns) of so1ne 
pl,111ts ;111cl g·ro,ving tl1e111 ,tsc1Jtic,1lly i11 ,1 n1,1nne1- si111il,11· to tl1e c1n
l)1-)'0 c11lt111·e teclu1ic111es c!esc1·ilJc<l )'estc1·clay by D1·. L,1111111erts, 1J,1tho
gen-f1·ee i11di,1icl11,tl;, 11,t\'C lJcc11 olJL,tinecl. OIJviot1sly, ,1 l1igl1ly spe
ci,tlizecl tecl111igt1e, ancl cine 11c1t ,1cl,tJJtecl to any kine! of 111,1ss 1J1·oce
cl111·es, 11e,1ertl1eless i1111Jo1·t,111t st<lcks 01· i111po1·t,1nt c1·01Js have been 
1·ic!clecl of v11·1is infectio11s i11 tl1is ,1·,t)'· St1·a,vbe1·1·y, 1Jot,1to, ca1·nation, 
cl,1l1li,t, ,ind lily ,11·e ;1 fe,v. F1·cc111cnLly, tecl111iqt1es involve a combi-
11,1tio11 of the 11se of l1c,1L ,111cl :11Jic,1l 111e1·iste1n ct1ltu1·ing. Valuable 
stocks 111,ty !Je st1bjectec! fi1·st to 1011g JJeriods of high te111pe1·atures, 
cl111·i11g which they 111,1y 111,1ke so111c g1·0,vtl1. This g1·owtl1, or the first 
to a1}1Jea1· when tl1c sL<>ck, ;11·c 1·ctt11·11ecl to norn1al te111peratures, is 
11sed for the apic,11 111e1·istc111 c11lt111·cs. l)etails as to just how the api
c,1l 111e1·isten1 c11lt111·i11g is llo11c ;11·e ,1lsc.1 ,tvail,tble b11t ,viii not IJe con
sicle1·ecl l1ere. 

1\s D1·. vV. Di111ock l1,1s IJ<1i11Lecl c>11t i11 his a1·ticles, ,111 inevit,tble 
tc11dency tl1at ,t ttencls c1·01J s1Jeci,1 l iz,1 tion is tl1e conce11 tr,1 tion ol 
JJ1·01J,1gation into e,1c1· fe,11e1·, ;111cl l,11·ge1·-sc,1le JJ1·01Jag,1to1·s. Such spe
ci,tlizatio11, tl1011gl1 JJossessecl 01· olJ,1 io11s eco1101nic ,1clv,1ntag·es of pro
clt1ction ;ind clist1·ib11Lio11, l1olcls tl1e JJotential of eithe1· p1·01noting 
l101·tic11ltt11·al 1111ilo1·111it)' ,111cl excclle11ce <JI' of s1J1·eading disease. Di,
e,1ses cleveloping i11 1J,11·enL stocks ol la1·g·e p1·opagators ,11·e s1Jeeclily 
s1J1·e,1cl throt1ghot1t tl1e clie11tele ;111c! tl1is may involve 111any of the 
g1·owers 01· one 01· of se,1c1·,1l co1111t1·ies. On the otl1e1- l1,1ncl, elin1ina
tio11 ot cliseases i11 tl1c 1J,11·c11 L st<Jc ks c1f tl1ese s,1111e l,11·ge 1J1·01Jag,1to1·s 
,111d by g11arding ,1g:1insL tl1ci1· c,·e1· 1·eapJJe,11·ing, 111ay cli1ni11,1te 01· 
g1·c,1tl)' 1·eclt1ce tl1e cliseasc 1J1·0.ble111s 1·or tl1is s,1me entire clientele. 
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SANITATION IN PROPAGATION 
f\R·1·11 u1z ?l·I. ?l,f cC,\IN 

Exte11,,irJ11 Plr111t 1~11tl1olog1~t 
LI 111ve1·,,1 l)' <J[ ('11/1[ u111111, Be1 l1ele)' 

·1·11c 111:1j<i1· ,c>111·ces of J)l,111t clisc:1,e <J1·g,111is111s :11·e i11lectecl !)l:1nts, 
]Jl,1nt clcl)1·is, ,<Jil a11cl J'<>oti11g 111ccli:1. l)isc:1sc <>1·g:1nis111s ,11·c clisse1ni
n:1tccl IJy tl1e t1·:111s1)01·t:1ti<>11 ol i11lcc·tc<I JJl,1111, <>1· pl:1nt !)arts, i>y :1i1· 
c111·1·e11ts, v-•,1te1·, i11,cct,, 11e111:1toclc,, :111cl 111ccl1:111ic:1lly i)y 111an. l~:1secl 
on his k11c>v-•lcclgc, :111cl <>11 ex1)c1·ie11cc i11 c<>11t1·0Ili11g· clise:1ses, tl1c f<Jl
lo,ving s,1nit:11·y 1)1·:1c.tice, ,1°ill l1ciJJ 111;1i11t:1i11 j)l,1nts in :1 cli,c,1sc-J·1·ce 
<)l' l1c:1ltl1,, co11clitic>n. 

' • 

Oi)t,1in c:11tti11g·s 11·<>111 selc<:tccl, clisc:1sc-f1·ee st<Jck J)i,1nts is,il:1tccl 
1'1·0111 ])l'<)cl11cti<>n :11·c:1s. 

tl1c ])l:111 ts. 1·:1ke c11tti11gs 11·0111 
]{1·c:1k c11tti11gs !1·0111 

IIJ) <>ll 
J)l:111ts ,,,J1c1·e J)rJ,,il)ie <>1· clisi11lc,t t<><>ls 

i)ct,11ce11 Clll,. 
l)c) 11,it <>,·e1·!1e:1cl i1·1·ig:1tc ,tc>ck J)l,1111, 
KcCJ) st<)ck ])la11ts SJ)1·:1yt·cl ,,,i1l1 J)l'<>tec:tivc r11ngiciclcs t<.> 1·c:cl11cc 

tl1e cl,1n.~·c·1· lr<>111 i11lecti<>11 i)y :1i1·-IJ<>l'llC ,])<>1·cs. 
Eli111i11:1tc wcc<l,. 
Cc>11 t1·ol i 11sects. 

Kce1J :111 1>l:111t clel>1·is cle:111ecl-111>. 
1)<> 11c>t cli]) c.11tti11gs i11 ,,,;1tc1·. cl11,t 1·c>t>ti11g l101·111011es <>Jll<J c11t. 

e11cls. 
T1·c:1t ,111 1>1·<>J>,1g·:1ti11g· :111cl ,t;l'<J,1•ing 111ccli:1 ,,,itl1 stc:1111 <>1· cl1c111ic:1l 

l11111ig:1nts. 
1·1·c:1 t co11 t:1 i 11e1·, c>1· 11,c 11e,11 ones. 
l)isi11lcst toe>!, :111cl s111o<>tl1 ,1°<i1·king ,111·f:1ces ,11itl1 fc>1·1n:1li11 sol11-

ti<in ( I ]):11·t :17-'IOo/0 1·01·111:1li11 l<> I 8 1>:11·t, ,v:1te1·). 
l)isi11lest bc11cl1e, :111cl otl1c1· ,,0o<icle11 s111·l,1ces ,1•itl1 cc>pJJCI' 11:1JJl1-

tl1c11,1tc I (lo/0 (2o/0 COJ>pe1·). 
l)c> 11<>l J)l,1cc t1·e:1tecl soil, c,i11t:1i11c1·s, etc. <>11 11ntre,1tecl s111·l,1ccs 

<>1· cl i 1·cctl v <i11 tl1e <r1·oun(l. , .:, 

l)c> 11ot int1·o(l11ce JJl,1nt (!isc,1,e (>i·g:111i,111s i11to t1·e,1ted soil. 
KeCJ) feet (>ff treatecl soil. 
KecJ> l1ose 11(>1zles ofl tl1e g1·t>L111cl. 
\,V,1s11 l1,111cls alte1· ,,,01·ki11g· ,11itl1 L111t1·c:1tec[ soil. 

f\ voi([ s1>l:1sl1i11g soil J>,11·ticles ,1°itl1 i1·1·igation ,v:1te1·. 
l)<J 11ot CXJ)<),e t1·e:1tecl ,oil l<> l)lt>,11 i11g S(>il 01· del)1·is. 
l)i,J>o,e cil :111 clise:1secl [)l:111ts. 

j\,fQJ)EIZf\TOlZ ;1,f;\llZE: N<>,11 ,,,c ,,,ill l1e,11· lro111 tl11·ee spe:1kc1·s 
,v!1(J :11·e 11si11g these sanit,1tion JJ1·:1cticcs in J)1·od11ci11g n11rsery stock. 
Tl1c first is C,1rl Z:1ngger. 
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CLEAN CULTURE OF BEDDING PLANTS 
CARL ZAN(;GI,R 

Pe1·1y's 1~!(111ls inc. 
i\1.ur1te/Jcllr1, Cr1l1fr11·nt(1 

B,1sic,1Ily tl1c JJrocluctio11 of l1eclcli11g pl,1nts ,vc>ttld fall into th1·ee 
• c·ategor1es: 

I. Tl1e 1J1·e1J,11·;1tic111 ot· tl1e ,c1il <>1· 1Jl,1nting 111ecli,1. 
2. 1·he 11J;111ti11g ot the seecl ;111cl 111·od11ction of the seedlings. 
3. Tl1e tr;111s11J;1nti11g· ;111cl c;11·e ol tl1e seedling to tl1e 111;11·keting 

st,1ge. 
Eve1·ytl1i11g 11111st st;11·t ,,,itl1 tl1e sc1il, ;1s tl1is JJhase of 0111· OJJe1·;1-

t ic>11 is ,1e1·)' i111JJ<11·t,111t. \•Ve 11se tl1e Unive1·sity of C,1lilo1·ni,1 syste111 
of g·1·0,11 i11g·. i11 ,,,l1icl1 ,ve 11tilize ;1 111ixt111·e of t·ine s;1ncl ,ind 1Je,1t 11l11s 
tl1e neces~;11·y fe1·tilize1· ele111e11ts. ;\II tl1e ele111e11ts of 01~1· soil 111ix
t111·e ;11·e lc1;1clecl i11tc1 ;1 JJe1·1n,1nently-111<>1111tecl, reacly-111ixed ce111e11t 
1nixe1·. \•Ve l1,1ve fo1111cl this clc1es ;111 excelle11t job of 111ixi11g the 
s<>il. \ 1\le l1,1,1e co11tri,1ecl ;1 lie! (01· tl1e 111ixe1·, through ,vhicl1 we i11ject 
li,1e ste,1111 cli1·ectly into the mixe1·. ,'\s tl1e sciil is t111n]Jling witl1in 
tl1e 111ixe1· it i\ ex1J<1~ecl to tl1e ste,1111 ,11l1ich, we 1·eel, g·ives 11s ,1 tl1or
ough ,111cl 1·eli,1ble sterilization process. All soil mixed in the nt11·sery 
goes tl1ro11g·h this ste1·iliz;1tion JJrocess, IJy being brought to ,t te111pera
t111·e of 18() deg·rees. 

F1·01n tl1e 111ixe1· the soil is r1111 011 t on to a conveyo1· be! t ,ind 
IJ1·011ght i11to 0111· fl,tt filling· 111,1cl1ine, 1·ro111 ,vhich it is distributed 
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tl1·c11cl1ctl ,vitl1 I)a11c,ge11, 01· s11l)jcctecl to l1ot wate1· t1·e;1t111ents. We 
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sc1 tl1,1t tl1ey ,11·e ta111ili,11· \\'itl1 tl1e 1·easons ,vhy p1·ec,111tions 11111st be 
l,1ke11 to prevent J)OssilJle co11t;1111i11;1tio11. Again c;1re is take11 ,vitl1 
;111 tools to see tl1at they ,tre clc,111 ,incl 1·ree of disease. This, ot course, 
is one <>l tl1e 111ore cliffic11lt ,1~1Jects Lo control. If ,t 1Jerso11 sho11ld 
cl1·op 011e <Jf their tools on tl1e g·1·01111cl tl1e temptation to tJick it up 
a11cl contin11e 11sing it is gre,tl, ;111cl of co11rse, this is one of tl1e easiest 
,v,1ys to int1·ocl'11ce dise,1se l<> ;1 fl,tt ol tra11s1Jlants. 

Afte1· tl1e seecllings ,11·e 11·;111s1Jl,1ntecl, g·ood ho11sekee1>ing IJ1·,1ctices 
,ire l'ollo,vecl to tJrevent ,111y co11t;1111inatio11 of the transplantecl seed
lings. Hoses ;11·e ke11t off tl1e g1·01111cl. No one is allowecl to get ttJJ 
011 tl1e benche5 01· ,11,1lk ove1· tl1e fl,tts. Ani111als ;11·e keJJt 011t, etc. All 
c>f tl1e ,1l1ovc ,11·e JJOssilJle sc>111·ccs c)( clisc:1se to tl1e seeclli11gs. 
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,,v11e11 tl1e t1·ans1)la11ts l1,1ve 1·eacl1ecl the clesi1·ed stage of growtl1, 
tl1ey a1·e 111oved f1·om tl1e g1·ee11l1ot1ses to beets ot1tsicle, wl1e1·e they are 
grown t(1 tl1e li11ishecl stage 1<11· 1n,11·keting. We l1,1ve cove1·ed 1nost 
of the heels in tl1e nt1rsery ,,,ith coarse g·ravel, tipon ,11hicl1 we set tl1e 
flats of tranSJ)i,111ts. Tl1is see111s to IJe ,1cleqt1ate in 111ost c,1ses in pre
venting· tl1e t1·a11s111i.5sio11 of clisease f1·0111 tl1e soil, ;111d ,tllows good 
cl1·,1inage tl1rot1g·l1 the fl,1ts. N,1tt1r,1lly, ;1fte1· the pl,1nts l1,1ve been 
111oved f1·0111 tl1e g·1·ee11l1ot1se, tl1e OJJJJ01·tt1nities of l)eco111i11g i11fectecl 
:11·e g·re,1te1·. H<1,veve1·, IJy tl1is ti111e, tl1e JJl,111ts have 1·eacl1ed a stage 
<1[ growth i11 ,vl1icl1 they ,11·e IJette1· ,tlJle to ,v,11·d off tl1e effects ol: dis
e,tse 01·g,111is111s. Sl1ot1lcl clise;1se IJe JJ1·ev,1lent, \\'e ha,1e fot1ncl that tl1e 
,l]J]J!ic,1tion ot Panog·en ,1s ;1 s<1il cl1·e11cl1 is qt1ite effective. 

Now l clo 11ot w,111t to give tl1e i1111J1·essio11 th,11 eve1-ytl1ing· we clo 
is absolt1tely ;1se1Jtic. This si111JJly is not ()J·actical in ;1ny volt1111e 
J)1·oductio11. Howeve1·, jt1st JJl,1i11 go<1cl l1ot1sekeeJ)ing (J1·actices sl1ot1lcl 
IJe follc>wecl. Y<>tt wo11lcl11't e:tt fro111 :1 cli1·ty t,tble ,vitl1 di1·ty t1te11sils. 
"fl1e sa111e deg1·ee of cle,111!i11ess yo111· ,,•ife 11ses in tl1e conc!t1ct of yo111· 
l1011seholcl ,viii 11s11ally IJe acleq11,1te fo1· the cond11ct of yo111· IJeclcli11g 
])l,1nt nu1·sery, in so f,11· as tl1e rleanli11ess of tl1e pl,1nts yot1 p1·o<l11re 
;11·e concerriecl. . 

~10l)ERATOR ~•fAIRE: Tl1,1nk yo11, C,1rl. Next ,ve ,viii l1ea1· 
f1·c1111 Henry ;111cl Ft1111i<1 Satow, ,,•he> ,viii clescribe their 111etl1ocls cif 
JJ1·odt1ri11g· car11;1tion ]Jl,111ts IJy tl1ese cle,tn ct1ltt11·e IJ1·;1ctices. 

CLEAN CULTURE OF CARNATIONS 
H1,NR)' ,1N1> Fui\110 SA1·0,v 

Sr1lr!1v'J· Flr!1·r1! 
Hn111tl101·ne, Cr1lifo1·111n 

Tl1e event~ 1l1at !eel 11s tlJJ to tl1e syste111 of clean ct1lt111·,1l JJ1·actices 
:,re as follows: 

(a) In 1955, ct1tti11gs ,,,ere t,1ken in the t1s11al 111;1nne1· 1·ro111 flo11•-
r:1·ing r11·er1J· wl1e1·e no s;111itary JJ1·oceclt1res were practiced. Tl1ese ct1t
tings were 1nistecl in ste,1111 ste1·ilizecl s;1ncl; 1·ootecl ct1ttings we1·e pl,tnt
ccl in ste,1111-ste1·ilizecl g1·rJ11nd /Jr:d.f. 1\nal)•sis ,it the e11cl of 18 n1011ths 
<>f the IJl00111i11g· 1Je1·iocl sl10\\'tcl tl1at 011t of an orig·in,11 125,000 pl,,nts 
JJ!antecl, cJnly 5()% 01· tl1e JJl,111ts s11rvived. Tl1e otl1er 50% ,vas lost 
to Fus,11·i11m stein rot, Ft1sarit1111 ,,,ilt, ,tncl bacterial wilt of carnation. 
Rer1son for loss of plants:11nc11lt11recl c11ttings ,vere planted into steam 
~te1·ilizecl soil. A n1ass inor11l,1tion of har111ft1I carn,1tion pathogens 
i11to a soil "'hirh h,1s lost its b;1cteri,1I balance due to sterilizatio11 . 
. ~ol1ttio11: Use or c11tti11gs e11tirely f1·0111 ct1ltt11·ed 111otl1e1·-lJlock plants. 
'Tl1is res11Itecl i11 tl1e co11struction l)f ,1 clot1IJ!e-range, f,1n-1Jaclcled g·l,tss 
I1011se, ,vitl1 co1111Jletely ,tSJJh,tltecl f!o(>r ancl raisecl benches ho11sir1g 
6,000 c11ltt11·ed 111othe1·-block JJlants. 

(b) In 1957, rootecl cutti11gs fro111 cult111·ecl 111otl1er-lJlock 1Jla11ts 
,vere pl,tntecl in ste1·ilizecl grc>ttncl lJeds. (S,1111e a1·ea ,ts in 1955.) 
i-\nalysis ,tt the e11cl of 18 111011ths IJl0<1111ing cycle :1g,1in sl1owed that 
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30 lo 5ll';',., of tl1e (>1·igi11,1I JJl,111ls v-·e1·e lost to Ll1e s;1111e 1J,1ll1oge11s. 
Ren.,rJ11: lZecont;1111i11ati,)11 of ste1·ilizecl a1·e;1s i11 tl1e soil f1·0111 

conta111i11;1tccl ;1rc;1;, th;1t ste,1111 C<)ulcl 11ot re;1cl1. 
Soli1.t1r1n: U,e of 1·,1isecl IJecls i11 JJlacc of g1·011ncl IJccls, wl1e1·e 

sle,1111 c,111 co1111Jletel)' ste1·ilize ;ill tl1e S<Jil in tl1e !Jee!. Tl1is 1·es11ltccl 
i11 const1·11ctio11 <>l 8 111iles ol 1·;1isetl IJecls. 

(c) l11 1959 ,,,itl1 tl1e 11sc <>f c11lt111·e,l c11tli11gs f1·<J111 111c1tl1e1·-l1lc1ck 
JJl,1nts, JJl,111tecl i11 1·aisc,I ste,1111-,te1·ilizecl \Jecls, ,1n,1lysis ,it tl1e e11cl o[ 
18 111ontl1s bloo111i11g cycle sl1<J\1,ecl tl1,1t ;1 ve1·y 111i1111te JJe1·ce11t was lost 
l<> JJathog·ens. 

Tocl,1y, tl1e fr1llo,1ri11g· JJJ"<>c:ecl111·e is follo,ved t<) 111;1int,1in clea11 
c11lt111·;1l JJ1·;1ctic·c i11 1·,1isi11g· c,11·11,1tio11s: 

(1) All 01·igi11;1I c11tti11gs JJ1·r1c111·ccl f1·0111 outsiclc sou1·c:cs are c11l-
t111·ecl, e,,c11 if tl1ey are f1·0111 ;1 c11lt111·ecl 111otl1e1·-block sou1·ce. J\,fotl1c1·
l1lock JJl,111ts ;11·e 1·c-c11lt111·ecl. C~11lt111·i11g JJrocecl111·e clesc1·ibecl IJy .J,1111-
cs Ta111111c11, JZ. lZ. l·\;1ke1·, ,111cl ,v. ]). Holley, ''Contr·ol of Carnati(>Jl 
J)isease Tl11·011gl1 tl1e C11lt111·e,l-Cutti11g· Tecl111igue," I 95(i J)Jant l)is
e:1se Re1Jo1·te1· S11111Jle111c11t #23R: 72-7(1, is follo,,•ecl to ol1t,1i11 c11lt111·ecl 
c11ttings for 0111· 111otl1e1·-l1l<>ck JJ!,111t,. 

(2) ]\,fr>the1·-l1lc>ck JJl,111ts ;11·e JJ!,111tecl in A11gust ,ind ,lisc,11·<1ecl in 
f 11ly 01· tl1e tollo,1•ing )'C,11·. C11ttings tor 011r enti1·e fielcl JJ!a11tings 
,11·e taken, fro111 tl1ese 111r>the1·-1Jl,111ts. Tl1erefore, rnother-block pl;111ts 
a1·e hancllecl SCJJ,1r,1tely ,incl ,vith tl1e g·reatest prec,111tion, not <>ve1·
looki11g ,111y ,let,1il ,1•l1icl1 ,viii 1·e-co11t,1111i11ate tl1e 111otl1e1· JJl;111ts. 

A ,1e1·)' st1·ict en1·01·cc111ent ol tl1e U. C. Syste111 of g·1·0,vi11g ,ts fle
sc1·ilJed i11 University of C,1lil<11·11i,t l\1f;1n11,1l 2.~ is ttsccl. 

011ce tl1e J)l,111ts ,11·e JJla11ted i11 tl1e raisecl becis' ,1 goocl com111on 
sense s;111it,1tio11 is J)1·,1ctice,l to 111;1int,1i11 the gro,1•i11g carn,1tion JJl,1nts 
f111· two ve,trs. , 

N eve1· get ove1·-cf)11 l'icle11 t ,111,l IJCC<>111e slopJJY once yo11 l1,1ve g<1ocl 
cle,1n c11l t111·e JJ1·,1ctice. The 111i1111te yo11 clo, clise,1se will SJJ1·ing UJJ 
l1e1·e ,inti the1·e to let y<>u k110,,,. ,,\Tc knr>v-'. lJec,111se tl1is l1;1s h,1JJ
JJened t<) 11s, 11101·e th,111 once. 

1,fODERATOR J\,fAIJZE: 
in this section ,viii l1e IJv ]\,J1·. 

; 

Ct1ltu1·e of foli,1ge JJl;111ts. ]\rJ1·. 

T]1;111k VOU. 
; 

Hen1·y lshicl,1, 
lshicl,1. 

Ou1· l'inal JJI csent,ttion 
v-•h<> ,viii clisct1ss c\e,,n 

• 

PRODUCTION OF CLEAN CULTURED FOLIAGE PLANTS 
H 1,NR'' I ,1-111J.-\ 

U11i1111 N11.1·se1·y Co1npr1ny 
Gr11·clr:11 rt, C rt l if rJ1·11 ir1 

Pe1·!1,11Js tl1e ,1ct,,;111t,1g·e 111 11si11g clean c11\t111·e, 01· bette1· yet tl1e 
U. C. Sy·stcm, i11 tl1e 1·11·t1c!11ctir111 c>f' fr>li,1ge J)l,111t~ c,111 f1e fJette1· sl1r>w11 
IJy ,t 1·el,1tive 11e,vco111e1· i11 tl1e lr>liage IJ11si11ess s11cl1 ;1s 111y,elf, since I 
feel tl1,1t ,,,e IJ1·eczecl i11tc> it ,,,itl1011t too 111;111v hc,1c!,tches <)1· ,liffic11l-, 

tics. I s,ty tl1e U. C. syste111, si11ce it 11ot only incl11cles cle,t11 c11ltt11·c, 
tl1,1t is, c:le,111 1Jl;111t 111,1te1·i,tf ;incl ste1·ilization, b11t it ;1Jsc> i11cf11cles 
sc>il 111ixes, 1111t1·ition, 111ecl1,111iz,1tio11 ;111cl eflicie11t JJ1·,1ctic:es. 
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I J1;1ve l)ee11, and still ;1111, JJ1·i111;11·1!y 011e of tl1e ];11·ge1· becldi11g 
JJl,1nt g1·r>11·e1·s i11 tl1is ;11·ea. Ho,,,e,,e1·, ,1l)o11t t1vo ye,11·s ago ,,,ith di
,,e1·silic,1tir)11 i11 111i11cl, ,,·e l)eg,111 tl1e J)1·ocl11ctio11 ol ;1 li111ited v;11·iety 
of foli,tge J)l;111t5. Tl1e)' a1·e 11;1111ely, [)Otl1os. g·1·,11Je i,·y, otl1e1· ivies, 
cl1·;1c,1e11,1s, Cl1i11ese e1•e1·g1·ee11, JJ,1!111s. clilfe1·e11t v,11·ieties c>f J)hiloclen
t!1·,J11s, 1•,11·ieties c>l. tic11s, ;111(! ,l>111e lliefle11l),1cl1i;1s. Eve11 l)efo1·e 
g<>i11g· i11tc> tl1e foliage j)l,111t l)t1.si11ess, I l1,1tl tl1e OJJJJ01·tt111ity of visit
i11g 111;111y <if tl1e lcic,tl g1·0,ve1·s on F,11·111 1\clviso1· t<>111s ;incl on othe1· 
<>Cc,1sio11s. 1\fte1· clecilli11g· to g<> i11tcJ tl1is 11e1,, line, I visitecl g1·0,ve1s 
i11 Fl<>1·icl,1, P11erto llico, ;111cl Tex,1, ,,,itl1 ;1 fe,1• <>f 111y 11111·se1·y friends 
;111cl <>IJservccl their clilfe1·e11t JJ1·cJc!11cti<>11 111etl1oll.,. Tlie g·ro,vers the1·e 
,vc,·t: ;111 sizes, fr<J111 extre111el)' l,1rgt~ C>JJe1·;1tr)1·s to 1·el,1tively s111all, ancl 
1!1ey 11secl ,ts 111;111y clif!"e1·e11t 111etl1<>cls ;1s 1!1e1·e ,ve1·e n111·series. In try
i11g· t<) ev,1!11;1te tl1e 111c>st JJ1·,1c:tic.,1I, ellic.i<.:11t, s:111it:11·y ;111cl ec,i110111ic,1l 
111etl1ocls, I t!isc11ssed it ,it le11gtl1 11•itl1 111y r,·ie11cls, ;111cl fin,1lly clecicled 
10 fr>llo,,, tl1e 111etl1c>cl of ;1 1·el,1tively s111;1l1 lJ11t ve1·)' efficie11t local 
g1·0,1•e1·. It ,,,,15 11eces~;11·)', to ,0111e c·xte11t, t!1,1t tl1is JJ1·ocl11ctio11 sy5-
1e111 lit i11t<J 0111· exi,ti11g lJeclcli11g JJl,1111 l:1cilities. 

Tl1e beclcli11g· JJla11t JJ1·ocl11ce1·s i11 SrJtttl1e1·11 C;1lito1·11i;1 ,11·e ;1111011g 
1l1e 111ost fJ1·og1·essive i11 tl1e 11;1tio11 f1·0111 tl1e ,t;111cl1Joint ot· clea11 /J1·0-
<l11ctio11, 111ecl1aniz,1tio11 ;111<! 111:11·keti11g. i\'i)' 11111·se1·y iJeing as pro
g1·c,si1•e ;1s 111ost, ;111cl !1,1,•i11g l1,1cl tl1e O]J]Jo1·tL1nit)' to ,,,oi·k ,,,itl1 the 
U. C. ,yste111 ,i11ce its i11ce1Jtio11 i11 tl1e e;11·ly 195(ls. tl1is cl1a11ge-ove1· of 
Ill)' g1·ee11l1011,e f1·0111 l)eclcli11g· JJl,111ts to fr)li:1ge JJl;1nts ,,,;1s not too 
,!1·;1stic. 

Ge11e1·,1l sa11it,1tio11 p1·actice i11 gi·ci,,,ing foli,,ge JJ!a11ts is ,1bo11t 
tl1e s,1111e ,1~ ,vitl1 0111· lJecltli11g JJl,111t OJJe1·;1tio11. Tl1e soil 111ix is the 
\,1111e LI. C. tVjJC ''c;ike 111ix," exceJJt 1<>1· tl1c ,t<lclition o! 50% 1nore 
111111111s, 111ixing· ,tn<l ste1·ilizi11g i11 tl1e s,1111e t1·;1nsit-tyJJe ce111e11t mixer, 
\1'itl1 tl1e soil l,1lJ01·atciry cl1ecki11g it 011t 1·,i1- n11t1·ition. T1> t·ertilize, 
1l1c existi11g con,t,1nt-feecl sys~e111 is 11se<I ,vitl1 oc(·;1sirJn,1l s11Jlple1nent,1I 
reccli11g· ,ts ,vi tl1 1l1e i)etlcl i ng pl,111 ts, fr>l l_o,vi ng· tl1e 1·ecc>1111nend,1 tion 
<>f tl1e soil l;1IJ<>1·atory. Pest co11t1·cil is t;1ke11 c;11·e 1>f IJy the con11nercial 
Jlest cc>ntrol OJJer,1 1.cJr ,~·hc> l1;1s l>ee11 .,1i1·:1ying· 0L11· n111·se1·y for years. 
,-;<>, 011r 111,1in JlrolJle111 ,v:1~ tl1e ,1clj11st111e11t to tl1e ;1111<JL1nt of wate1·. 
l111111iclity ancl the 11ecess,11·)' ,l1,1tle. \•Vit/1 tl1e 111,1i11 !1e,1cl,1che ot· soil, 
1111t1·itio11 ;111cl clisease 011t <JI tl1e ,1·;1v, it ,1•,1s11't too clifficLtlt to learn , 

1 l1c 1·est. 
By 11si11g one of 0111· 111ai11 f,1li,1ge JJl,111t ite111, Pothos (Sci11dr1ps11,~ 

r1·111·e11s), ,is ,tn exa1nple, I'll take yo11 tl11·0L1g·l1 0111· JJ1·ocl11ction 1neth
ocl. Tl1e cycle is f1·0111 tl1e JJ1·01J,1g·:1ti11g ,•i11e, c11tting, 1·ooting, pot
ting, 1·e1Jotting fo1· finisl1i11g, lJark tc> tl1e JJl'OJJ,tgating· ,,ine. Single 
le;1f c11tti11gs ,11·e g1·,1clecl ,,er)' he,1,,il)' fo1· Cl\'e1·,1ll 911,1lity and color, 
si11ce ,,,e feel tl1,1t tl1i5 is tl1e cl1e,11>est st,1g·e t<> c11ll. JJl,1nts if it l1as to 
l>e Cltllecl ,it ;1nyti111e. C11ttings ,11·e clijJJJecl i11 ;1 sol11tio11 c1f P,111ogen 
(01· i\•Iorto11's Soil D1·ench C) ;1t tl1e 1·eco111111e11cled clos,1ge ,incl 1·ootecl 

i11 ;1 stc;1111 ste1·ilized flat of ;1 G(l~{, fJe1·Iite :111cl 40o/0 JJC,1t 111oss 1nix 
:111cl pl,tcccl 011 ;1 cOjJfJe1· n,1pl1tl1en:1tecl-t1·e,1tecl bench i11 ,t ste,11n-l1eated 
g1·ee11!1011se. Tl1e JJ!a11 ts ,ire clre11cl1ecl jJe1·ioclic;111 y w i tl1 :1 sol uticJ11 
c>I P,1noge11 tl11·c)11g·l1 cJ111· ¾-incl1 S111itl1 i11jector fo1· jJl'C>tective clisease 
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·co11t1·0I. 1\[te1· 1·ooti11g, tl1e JJ!a11ts ,11·e ;1g·,1i11 g1·alled, tl1e11 J)Otted i11 
ste1·ilizecl 2½'' cl,1y JJOts fillell ,,,ith a 111ix of i5% l1t111111s U. C. tyJ)e 
stea111-ste1·ilizecl soil, ;111cl j)l,1cecl i11 ;1 ste1·ilizecl flat 011 ;1 CO])!)e1· 11,11)!1-
tl1enatecl 1Je11cl1. Tl1e 1)!a11ts a1·e const,111tly feel ;1t eve1·y i1·1·ig,1tion; 
,L 2-incl1 S111itl1 i11jecto1· is co1111ected to ot11· ,v,1te1· syste111. Tl1e soil 
l:1bo1·;1to1·)' cl1ccks tl1e .,oil ;111cl J)la11ts ;1t le;1st 011cc ;1 111011tl1, ,,,itl1 tl1e 
fe1·tilize1· level ,11 te1·ell ;1cc·o1·cli11g· to tl1ei1· 1·eco111111e11d,1tion. 1\ll j)l,111ts 
;11·e j)t·otective SJJ1·,1yell fo1· ]Jests eacl1 ,,,eek. A pe1·ioclic cl1·e11cl1 ol 
Pa11og·e11 is ,t])])liecl 101· IJ1·otccti,·e disease co11t1·ol, 1·eg,11·clless of visilJle 
sy1nJ)to111s. 

If fo1· ;111v 1·easo11, s11cl1 ,1s - bv cont,1111in,1ti<)n - s0111e j)l,1nts ' , 
• 

;11·e fot111d to l)e clise;1sell, tl1e ,,,l1ole flat of pl,tnts is clest1·<)yecl ;111cl the 
lJencl1 t1·e:11ccl lief<ire ;111y 11101·e 1)l,1nts a1·e J)l,,cecl 011 it. Tl1e ;1cl
v;1nt,1ge ol g·rc>wing i11 ll;1ts is th,1t it not only acts ,ts ,1 lJ,1r1·ie1· :1g,1inst 
tl1e SJJre,1cl of s0111e (!i.,e,1ses, lJ11t it ,1lso is easie1· to l1;1ndle l,11·ge qt1;1n
tity of 1)l,111ts ,it <>ne ti111e, ,,,J1en co1111J,11·ecl tci g1·0,vi11g JJl,111ts i11di
,•icl11;1lly on ci,· i11 IJe11cl1es. 

· Wl1e11 tl1e J)l,1111s IJeco111e 1·e,1cly fo1· s,1le, tl1ey ,11·e ,1g,1i11 g·1·,1clecl 
;111cl sc>1·tecl i11to lliffe1·e11t tl,1ts ,1cco1·cli11g to tl1e lengtl1 c>L. tl1e vine ,ind 
tl1e 11se of tl1e IJl,111ts. Potl10s is solcl ,1s a single JJl,111t in tl1e 21/2'' 
j)Ot, 1·c1Jottecl i11to ;1 3'' J)Ot as ,1 clottlJle J)lant, t1·i1Jle in ;1 4'' pot, 10111· 
]Jlants 011 ,1 16'' !Joie in a 4½'' JJOt, six JJla11ts on ,1 18'' 1)ole in ;1 5'' 
JJOt, a11cl eig·l1t J)l;111ts 011 a 24'' ])Ole i11 ;1 6'' J)Ot, e;1cl1 J)l,111t £itti11g· tl1e 
size of tl1e JJOt. J)[,111ts tl1,1t ,11·e not s,1J,1l)!e, IJ11t l1;1ve goocl cl1:11·,1c
teristics, (l)11t J)e1·!1a11s ,,,itl1 ,1 ,c1·atcl1 01· ove1·g·1·0,v11), ;11·e J)l,1cecl in ;1 
,ej),11·;1te fl;1t to l)e g1·0,\'ll 011 ,ts J)1·01J:1g·,1tio11 111:1te1·i:1I. Tl1ese ;11·e 
111ovecl to ;1 se1),11·,1te l1ot1se a11cl gro,vn i11 tl1e fl,1t 011 ;1 cle:111 lJe11cl1 
in tl1e 01·ig·i11,1I 2½'' J)Ot ttntil they l1,1ve f1·0111 t,vel,1e to t,ve11ty-fot11· 
or 11101·e le;1ves, clcJJencling· entirely 011 tl1e cle111,1ncl £01· tl1e ct1tting. 
,i\TI1e11 CLtttings ,11·c to !Je 111,1cle, the whole vi11e f1·om tl1c l);1se of tl1e 
pl,1nt is c11t off, tl1e st11b ,incl tl1e soil cl111npecl, ,incl tl1e JJOts st,1ckecl 
in ;1 fl;1t fo1· stc,1111 ste1·ilizi11g and 1·euse. 

l~y tt11·ni11g· ove1· 0111· stock ,,,ith eacl1 cycle inste:1tl ol le,1ving ;1 
p<>rtio11 C>f tl1e JJl:111ts t<> 1·egrow new vi11es, we feel tl1,1t not 011ly l)et
te1· c111ality J)l,1nts c,1n be g1·0,vn, since olcler J)l;111ts' tencl to weaken, 
bttl it is ,1lso ,in e,1sie1· 111ethocl to cont1·0I clise,1se, s,1linity, etc., 11ot t<J 
1nention tl1e e,1se in ]1;111clling. Tl1e p1·01)ag,1ting 111:1te1·i,1I is ,1 co11-
ti1111,1til>n of c>111· JJ1·ocl11ction, 11ot 1·eqt1i1·ing tl1e 1·epotti11g· of plants 
into l,t1·ge1· co11t,1i11e1· 01· tl1e 11eecl to g1·0,\r ]Jl,1nts i11 1Jecls to be g1·own 
solely 1·01· JJ1·01J,1g,1ti11g· JJ111·1Jo.ses. Ho11rever, all /)l,111ts g1·01v11 11nde1· 
this syste111 11111st l)e l1a11cllecl t1ncle1· s,111it,11·y co11clitio11, ,ts if it ,,,e1·e 
,111 g·oi11g i11to j)l'OJJ:1g·,1tio11. 111 s0111e 11111·se1·ies, ]Jl"OJ),tg·,1ti11g· 111;1te1·ial 
is g·1·0,,,11 i11 g·1·01111cls IJecl c>t· l)e11cl1es ,11!1e1·e co11t,1111i11atio11 is ,1 ])t"C)l)
le111, tl1e11 lif'tetl 11JJ 011 tt1 cle,111 be11c:l1cs ,111cl i11to ste1·ile 111ecli,1s, 
,vl1e1·e,1s ,vi tl1 <it11· sys te111, tl1e J)t·opag,1 ting 111,1 te1·i;1 I neve1· le,1 ves ,1 
clc,111 l)e11cl1. 

'1'l1e ,1c[,,;111t,1ges of ;1 JJt·ocl11ction 111etl1ocl st1cl1 ,1s tl1e U. C. sys
te111 c,111 l)e ,tJJJJliecl to cli[fe1·e11t ty]Jes of JJl,1nts witl1 little 111oclifica
tic>11. It is ,1 si1111Jle, s,1nit,11·y, efficie11t, p1·,1ctical ;incl econo1nical 
syste111. 
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c1~11e J'ot11·t]1 sessio11 CO!l\'CllC(I ,It 
ison l\101·ey, Di1·ecto1· ()f 1{e~c:11·cl1, 
C:1I i fo1·n ia, J)1·csicli11g·. 

8:()0 Jl.J\,J. witl1 l\1ocler,1to1· Den
J:1c:ksc>11 & Pe1·ki11s, Ple:1santo11, 

• 

PROPAGATION OF SELECTED PLANTS 

J\,IODE1{ATOR l\·101{EY: Ot11· cvc11i11g· J)r<)g1·:t111 will sta1·t with 
,I t,1lk by 1\111·. v\1 ._,. Ct1rtis, Sl1c1·wo<JC!, Orcg<>ll, on S()JllC of his CXJ)Cl"i
CllCCS ir1 g·1·,1fting· orna111ent,1ls. J\,J1·. C111·tis. 

THE GAFTING OF KOSTER SPRUCE CEDRUS ATLANTICA GLAUCA, 
COPPER BEECH, PINK AND VARIEGATED DOGWOODS 

'it\T . . J. CuR·1·1s 
l1Jlil-Cl11·1J Ac1·e., 

Sl1r:1·1vr1r1cl, 01·r:gn11 

,,ve i11 tl1e Pacific No1·tl1,,,est ,1,l10 g1·,1ft co11ife1s :11·e so111e1,,h:1t 
111101·tl1ollox i11 tl1e 111ethocl ,incl J)1·oceclt11·e ,,,e fc>llo,,,. Tl1is ca111e 
,1 IJ011 t seve1·al :'e,11·s ago, 11•l1e11 tl1e l:1tc Fr,111k S1Jeyb1·ock of Beave1· 
C1·cek N111·sc1·y, fillecl l1is g·1·ee11!1011se IJencl1es ,vitl1 f1·esl1ly JJOttecl No1·
,v:1y SJJ1·11ce t111lle1·stock :incl i111111ccli:1tely beg,111 to g1·,1ft. His pe1·
cc11t:1ge ,,,,1~ i11 tl1e !1igl1 ni11etics, ,,,l1ilc tl1ose who g1·,1ftecl sp1·uce 1111-
clc1·stc>ck tl1:1t h,1cl l)ee11 pottecl i11 tl1e e:11·ly s1J1·ing·, !1,1cl fro111 50-75%. 
W:1s tl1is !)!incl luck? It ,v,1s l:1tc1· p1·ovecl not. F1·,1nk's st1ccess gave 
,111 wl10 g1·:1ltecl C<Jnifers foocl fo1· tl1ot1g·l1t. Since tl1,1t ti1ne, 15 yea1·s 
:1g·o, tl1crc h,1ve IJeen s0111e ch,1nges i,1 J)1·c>ccclt1rc, at le.1st c1n 111y pa1·t. 

l will try ,ind give yot1, stCJJ by stCjJ, the 111etl1ocl I 11se for graft
i11g l(ostc1· spruce, Ced1·1t.1· r1tlr111/1cr1 glr11tcr1, COjJjJe1· l1eech, pink ,incl 
1':11·icg:1tccl llogv,,oocl. 

,,vc eithe1· 11se No1·,vay SJJt·t1cc ol JJe11cil size or collectecl Sitka 
sp111ce. In Nove1nbe1· ,ve get tl1e t1ncle1·stock ,incl t1·i111 the 1·oots so 
tl1ey ,,,ill f'it c:1sily into ,1 3 01· 4'' JJOl ,,,itl1ot1t IJ11ncl1ing·. 'it\Tc ;1lscJ 
t 1·i111 off :1 n11111ber o( the lo,ve1· !)1·,111cl1es, ,vl1icl1 gi,,cs tts a clea11 t1·11nk 
1·01· g1·,1fti11g· l,1ter. This JJOttcc! 1111c!c1·stock is set 011t i11 a g·1·ot1ncl 
IJe11cl1 of 55-60 cleg1·ees F ., 11 igl1 t te111 JJc1·,1 tt11·c, lJei11g tre,tted as an)' 
otl1e1· t1·,1nsJJia11tecl co11ife1·s. ,,ve cit) 11se ,1 ,c)i! 111ixt11re of alJot1l 50o/

0 

JJe,1 t. 
111 60 cl,tys 01· less, 11c,v feecle1· 1·oots ,,,ill IJe sl10,vi11g· a1·01111cl tl1e 

Cllge of tl1e JJots. You c:1n st,11·t to g1·,1ft 110,,1, lJttt I JJt·efe1· to ,,,ait 
1111til tl1c1·e is a !1e,1vy sl10\\'i11g ol 1·oots. Yo111· t1nclerstock is e,1sy to 
,vo1·k ,vith, tl1e root systen1 is st1cl1 th,1t yo11 will not clamage the ne,v 
1·oots by ,1 g1·e;1 t cleal of l1,1ndl i 11g. 

,,ve al,vays ,1tte1npt to g1·aft ,, !1e,1V)' scio11 on 
,vl1cn jJOssi ble to get b1·,111checl scio11s, we do so. 

• 

:1 J1e,1vv understock; , 
It l1as been proven 



tl1;1t yo11 get ;1 IJcttc1· t,1ke ,,,itl1 ;1 ,cio11 <Jf t,vo-ye,11·, 01· tl11·ec-)'ea1- ,vood. 
f\ t,,,o- <)1- tl11·ee-ye;11· ,,,oocl scion g·i,,es ;1 l1e;11'y, IJ1-;111cl1ecl JJl;111t 1·eacly 
101· tl1e lielcl i11 011e ye,11·. -

Usi11g ;1 s11,11·1) k11ife, 1·e111ove tl1e neeclles f1·0111 tl1e scio11 (01· al)ot1t 
2 ½ i11cl1es. C11 t ;1 1011g, s l,111 ti 11g· c11 t 011e-third tl1e ,,,,1y thro11g·l1 tl1e 
scio11 ,tt tl1e IJ,1se. ()11 tl1e <>JJJJ<>site sicle, tl1e sicle ;1,,,,1y l1·0111 tl1e 1111-
<ie1·stock, tl1e c11t is lo11g a11cl sl,1nti11g. l)ttt j11st 1111cle1· tl1e c,1111bi11111 
l,t)'e1·. C11t off tl1e l<i,,,c,· e11cl ;it al)OLtl 45 cleg1·ee, t<) get ,1,,,,1y fro111 
the l)1·11ise c,111,ecl i)y tl1c JJ1·1111i11g· sl1e,11·s. l',tke y<i111· 1111cle1·stock ;111cl 
c11t ;1 tl1i11 slice j11,t IJelo,v tl1e c,1111IJi11111 l,1ye1·. Set yo111· scic>11 i11to 
tl1e 1111cle1·stock, IJ1·i11gi11g· tl1is thin layer ttJJ ove1· tl1e ,cio11, 111,1tching 
IJotl1 siclcs, if JJo,,ilJle. l{i11cl ,,,ith ,1 ,J'' 1·11IJl)e1· IJ11clcli11g strip, co,1t 
tl1c ,1,)1c>lc ;11·e;1 ,vitl1 g1·;1fti11g· ,,,;1x, J)a1·affi11, <>1· ;is I JJ1·cfe1·, T1·el1cal. 
Set i11 ;1 IJe11cl1 tl1is ti1ne, fo1· ;1 little 111ore l1e;1t ,,,ill l1elJJ yo11r g1·,1tt 
to c;1ll11s i11. l'o<) 11111cl1 011erl1e;1cl 11e,1t ,viii IJ1·i11g yo111· u11cle1·stock 
,1long to<> f;1st. \,\T;1tcl1 yo111· ,,,;1te1·i11g·, 1·<)1· s11cl1 ,1 cle11se 111;1ss of foli
;1ge is ;111 icle,11 e111·i1·<i11111e11t 1<)1· l1111g11s g1·<)\\'tl1. 

111 :I() cl,1ys 01· S<), tl1e IJ11cl ,,,ill l)egi11 to s,,,ell ;111cl IJ1·e,1k 011 tl1e 
g1·aft. f\t tl1is ti111e, s1J1·e,1cl 011t ,,0111· JJOts, lc,1vi11g ;1 s1),1ce cil 2 to ,1 
i11cl1es l)et,1ree11 c;1cl1 JJOt. Tl1is de1)e11cls 111)011 tl1e size cil yo111· scio11. 
Cttt ()11 v~ of \'()lll" lllJCie1·stock a11cl ,,,;1tcl1 ft)}" f11ng·11s. Yott lllllSt l1ave 
goocl ci1·c11l;1ti<i11 ,,f ;1i1· fo1· tl1is tencle1· g1·0,,·tl1 is 111ost ,11sce1)til)le to 
<l,tlll])i11g-<>I f f1111gi. 

J~y 110,,, )'<>111· Ko,te1· s1)1·11ce g1·,1fts l1;1ve 1·e,1cl1ecl tlie ext1·e111ity of 
tl1is se,1scin's g·1-c>,1,tl1. Yo11 ,;111 set tl1e111 011t i11to IJecls 01· sl1ilt tl1e111 
to g,1!!011 co11t,1i11c1·s, ,,,J1icl1 1 J)refe1·. T1·in1 off 11101·e of tl1c 1111cle1·-
5tock, IJ11t le,1ve ,1 si11gle IJ1·,111cl1 fo1· ;1 11111·se, ;111cl le,1ve tl1is <>11 11ntil 
tl1e 1·ollci,,,i11g· s1Jri11g·. '1'011 ,,,ill lose fe,,,e1· g·1·;1fts cl111·i11g tl1e s11111111e1·, 
if ,Ill)'· 

Ced111.1 r1tlr111t;c,r1 ,r;lr111cr1 ,ire g1·,1fte<I <>11 JJe11cil size ci1· ,111;1llc1· Cr:cl
·111.1· derJr,l11·1r1. \rVe l1;1ve ,1l,11;1ys )1;111clle<I this 11ncle1·stcick tl1e s;1111e as 
,,,e 11,1,,e tl1e ,1Jr11ce, 1111til J,1,t l,111. \•Ve l1,1cl seve1·;1J Cec/111.1· llc:od111·r1 
1l1,1t ,vci·e l<><> s111;1]! tc> g·1·,1lt, left ove1· f1·0111 tl1c~ ye,11· IJefo,·e. Tl1ese 
,ve1·e J)<)ttecl i11 'l'' cl;1y ])<>t, ,,,ith a 11ice JJC,tl)' 1nixt111·e. l1y 1·,11! tile)' 
l1;1cl incre;1sec! i11 c,1lil)e1· ;111cl J1;1d 1·illecl tl1e 4'' ])()ts ,vitl1 ,·oots. It 
,,,;1s ;1 111ilcl l,111 so i11 '.l(l cl;1ys they IJeg,111 to ,l10,v ne,,, g1·0,,,tl1. Tl1e)' 
,vere g1·;1ftecl ;111<1 i11 t\1'<> ,veeks the IJttcls IJega11 to s,vell 011 tl1e Ced1115 
r1 t/1111 tic11 scio11s, ,,,j tl1 11<) 11eeclle cl1·op. Not 011e cl1·01JJJecl ;1 neeclle. 
Yo11, ,,,J1<J 11,1,,e g1·;1ftecl Ced1·11s 11/l1111tic11 g;lr111cr1, ,incl es1)eci;1lly tl1ose 
ol )'Oll ,,,J1c> g1·,1ftecl it lci1· tl1e fi,·st ti111e, l1,1,'e lookecl ttJJOJl tl1ose 11akecl 
scio11s ,111cl ,,,011cle1·ecl ,,,J1etl1e1· to th1·0,v tl1e111 011 t 01· 11ot. 111 a sl101·t 
ti,ne fo1· s0111e, lo11ge1· !01· c>tl1e1·s, they st,11·t to g·,·o,v ,incl )'0111· pe1·
cent;1ge is 911ite goocl. Tl1ose ,a111e Ccd1·11., r1tlr111ticr1 glr11ic11 JJt1t on 
s11cl1 g·1·0,,,tl1 tl1;1t tl1cy ,,,c1·e li11ecl 011t i11 tl1e fielcl tl1c !;1st ,,,eek in 
SeJ)te111IJc1· ,vitl1 tl1e 111,1jc>1·ity 18'' tall. 

Tl1i, ye,11· ,ill 111y c:el/111,, cler1dr11r1 11ncle1·stock is ,veil est;1lJlisl1ecl 
i11 ,f'' cl;1y JJ<Jts. \1Vill let yc>tt k110,v if tl1is ,v,1s ,1 f1·e,1k l1,tJ)pe11ing. 

\rVe 11se tl1e s;1111e l011g sli111 c11t 011 tl1e scio11 botl1 fro11t ancl b,tck 
,ts 011 tl1e Kciste1·. Tl1is tyJ)C of c11 t exJJOses 11101·e of the ca111biu111. 
;\ n111·se IJ•1·;111cl1 is left <>11 tl1e C'cd1·11.1 r1!!11r1tic11 glr1111:11 1111til they g-c> 
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i11t<> tl1e fie!(!. ;\ t,1·<>-IO<>t lJ:11111Jo<J st,1ke is tie<! i11 ;1t le;1st tl11·ee 
111 ;ice, to tJ1·eve11 t lJ1·e;1 k,1ge. 

Let 11s 1·eview. \•Ve 11se ;1 scion tl1,1t l1as ;1 large ;11·ca of ca111bi11111 
eXJJosecl. 011r 11ncler.,tock is c11t in s11cl1 ,1 w;1y that we l1,1vc ,in ex
t1·c111el)' J,11·g·e ;11·e;1 of c,1111IJi11111 to l:1y ;1g·ai11st tl1e c;1111lJi11111 ot tl1e 
,ci<>11. Tl1is will g·ive ;1 st1·011ge1· ,incl ,1 c111icke1· uni<J11 v-•itl1 ,1 g1·e,1te1· 
pe1·cent,1ge of g1·,1ft,. vVe 1·eel vc1·y lJ,1<1 il we lose ,1 l1,1ll clc>zc11 011t <>I 
500 gr,1fts. Tl1c tl1i1·cl tl1i11g ,,,e clo clilfe1·ently is to leave ,1 n111·se 
IJ1·;111cl1 to kee11 tl1c ,,11> flo,vi11g 1111til tl1ere is ;111 excellent 1111io11. 

Tl1e clog,voocls a11cl tl1e IJeccl1 a1·c l1,1ncllecl ;1 little clilfe1·e11tly, fo1· 
IJotl1 11111st 1Je est,1l1li,l1ecl i11 tl1ei1· tJots. 1\s ,ve 11ot tl1e111 a yc,11· l1efo1·c 
,,,e 11se the111, tl1ey ,1lsci go int<> ,J'' cl:1y 11ots i11 the s,11ne 11c,1ty 111ix
t111·e. 

Tl1e clog,1•oc,cl, b<itl1 JJi11k ;111cl ,,a1·icgatccl, ;11·e g1·;1ftecl l1igl1 011 18-
~4 incl1 ,eedli11gs of 11e11cil tl1ickness. Scions ,tre sclectecl of 3/Jf-j. 
½'' dia111etcr ot· tl1is se,1son's g·1·ci,vtl1. Tl1e 11nclerstock is c11t otf ,it ,i 
l1eig·l1t to 111atch tl1e c,tlilJe1· of tl1e scio11. A ,vl1i(J g1·,1ft is 11se(I, ,,,f1icl1 
is l1011ncl ,vith ,1 l111cl(li11g 1·11lJl)e1· ,111cl 11aintccl ,,,itl1 Trel1c,1I. Tl1c 
lci,ve1· sicle IJ11cl, ;11·e all<,,1,ecl t<> grci,1· ;111cl clcvclop 1111til tl1e g1·alt is 
,111110,t le,1fed-011t. Tl1c sicle ,.IJ11cls ;11·e the11 1·11\JlJecl off. 11y _j1111e, 
tl1c 11e,v g·ro,1•tl1 !1;1s clevelcJJJecl e11011gl1 so that tl1e JJl:111 ts ca11 IJe sl1i l t
ee! to g·allon ccint,1i11ers ;111cl JJtlt <Jtttsi<le 11ncle1· !;1th. I~y f,111 they c:111 
g<> into tl1e fielcl. A l,11·g·e 11111nlJcr ol tl1e 11i11k ,viii lie b1·,111cl1ecl ,111cl 
11,1,:c flo,ve1· lJ11cls. The ,,;,1·ieg,1tecl cl<>g·,,,ocicl sl1011lcl l1e i11 ;1 ,l1,1clc 
!1011se ;1notl1er ye,11·, l1cl<>1·e setti11g 011t i11 the fielcl. 

E111·011ea11 1Jeecl1, S)1!11r1tir·r1, <>f ½-5/16 calil)e1·, est:1IJlisl1ecl fo1· <>11e 
)'C,11· i11 4'' cl,1y fJ<its, is tl1e i(le,11 1111(!e1·,tock !01· g·1·,1f·ti11g· COfJfJc1· IJeecl1. 
1\g·,1in ,ve 11.,e tl1e ,vl1i1) .~raft, c11tti11g <iff the 1111cle1·stock ;is close t<J 
tl1e pot ;is is c1i11ve11ient for ,1,<i1·king·. I 111;1tcl1 scici11 ;111d 11n(!e1·stock 
fo1· size, fo1· tl1e g1·e;1te1· tl1e ,11·c;1 of 111,1tchi11g c;1111bi11111. tl1e !Jette,· 11c1·
cc11t,1ge c,r yo111· take. Tl1e g1·,1ft 1111io11 is 1Jc111ncl ,vitl1 ,, lJ11clcli11g, 
1·11bl)er ,111cl sealec! v.•itl1 T1·ehe,1l. In ,t relatively sl101·t tin1e y<>ttr 11e11· 
g1·0,1rth ,,,ill b111·st tortl1. Tl1c ,,1111e c;11·c i11 11•,1tering ;111cl 1•e11til,1ting·. 
,1s ,vith :111 otl1e1· g1·;1fts, 11111st l1e lollo,ved. \•Vhe11 tl1e new g·1·1),1'tl1 
11,ts f11lly clevelo11ecl, tl1e 11e,1• g1·,1ft c,111 l1e shiftecl t<i g·,1Ilon containe1·s 
;111c! set i11 tl1e sl1,1cle l101,~e to l1,11·cle11 tlf). Tl1ey ;1ls<i c:1n go into tl1c 
ficlcl in tl1e 1·,,11 ci1· e,11·ly s111·i11g. 

Tl1c1·e ;ire ,t 11111111Jer of c>11c1·,1tio11s i11 c<1111111011 t<J ;111 fo111· of tl1c 
g·1·;1ftetl J)l,tnts ,,,e l1,1,·e j11st co,,e1·ed: 

All tl1e 1111cle1·stock sl1011lcl l1e 111<ivecl into a co<)I g·reenl1011se IJ)' 
111icl-Nove111ber ,tncl ;1ll<iwecl to IJegi11 g1·0,vtl1 slciwly. 

The g·1·eatest <lf c;11·c 11111st IJe t,1ke11 to 111atcl1 tl1e c,1111!Ji11111 l,1ye1·s 
011 ,111 g1·;1fts. ;\ 1·11blJe1· l111clcli11g· ,t1·i1J is usecl to l1c>lcl ,111 g1·,1fts fi1·111-
ly. T1·el1e,1l, ci1· ;1 hot ,v,1x, is 11,ecl t<) se,11 :111 g1·,1fts. If l1ot ,v,1x is 
11se(!, g1·e,1t care 11111st 11c take11 to kc>eJJ tl1e v-•;1x the 1·igl1t te1111Je1·at111·e 
-if too colcl, it will 11ot clo ;1 good jol1 of se,tling, ;111cl if toci l1ot, tl1e 
c;1111bi11111 ,viii lie inj111·ell a11cl yo11r g1·,tft will 11ot t;1ke. 



F1·ee ai1· ci1·ct1\;1tion a1·01111cl the g·1·afts is a 111t1st, a11d eSJ)ecially 
so, on tl1e Koste1· ;111cl Ced1.,11.1· atla11tica gla11ca, 101· tl1e 11e,v foliage is' 
st1bject to d,11111)i11g off or _111oldii:ig. By watering e,trly i11 the 11101·n
ing, 01· on s11nny cl:1ys, yotl c;1n kce1) yot11· losses down . 
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ATLANTICA KO.STER 

Figure I. Grafting Cedr11.1 at/a,,tic,, gl,,11cr1 on Cedr11s deodara and Koster spruce 
on Norway or Sitka spruce. (A). Materail for the scions. (B). Preparing 
the scions. (C). Stock plants after cutting. (D) Co1npletcd grafts before 
tying. 
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Figure 2. Whip grafting 1nethod used for beech and dogwood. (A). Material used 
for scion.~. (B) Type of cut made at base of scion. (C). Cuts prepared 
in stock plants, (D). Completed graft after tying. 

i\•IODI~RA TOR i\i[OREY: Th,1nk yot1, Bill. We will go on 
110,v to ,t tlisct1ssio11 by Robert Bocldy o[ Desc,1nso Nurseries, Chino, 
C,1li!o1·ni,1, 011 the pt·opagation o[ lil,1cs. i\i[r. Bocldy. 
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THE PROPAGATION OF iLILACS {SYRINGA) 
ll<JIIER"l' BcJDDY 

J)e.1·cr111.1· ri N 21 1·se1·i eJ· 
C:l1111r;, Cr1/ifrJ1·11ir1 

JleJJr<><lt1ction of lil,1c, !1·0111 <.11tti11gs l1,1s bee11 JJr,1cticed ,tt the 
J)esc,tnso N11rseries 101· ,t 1)e1·iocl <>f ,1pproxi111,1tely te11 ye,1rs ,vith 
v,1rying st1ccess. S01neti111es 1·<ioti11g· ,vill be ,ts high ,ts 25o/0 , son1e
ti1nes 011ly I o/o· Gene1·,1ll)1, tl1e ;1,1e1·,1ge is ,tbot1t IOo/0 . The percent
;1ge <>I take ,11011lcl }Jl'<)IJ,tlJI)' IJe 11111cl1 hig·l1er il' we ,ve1·e ,1101·king with 
111,111y types of Jil,tcs 01· ,11itl1 ;111 ,1IJ11ncl,1nce ot na111ecl v;11·ieties. B11t 
0111· ,1•01·k l1,1s gt11e1·,1lly IJee11 1·est1·ictecl to one na111ecl l1yb1·icl, ''l,;1ven
cle1· L,1cly." Tl1is 1·e1)01·t co11ce1·11s ri111· ,vo1·k ,11itl1 this S}JeCi,1I JJl,tnt. 

'L,1,1encle1· L,tcly'' is 1111iq11e IJec,111se <JI its ,tbility to consistently 
}J1·ocl11ce fine spikes ot flo,ve1·s ye,11· ,11·te1· )'Ca1· ,vith ,tn ,t!Jsol11te inini-
11111111 o( ,vi11ter chilli11g. 1·1111s <>111· n111·sery, ,vith sales 011ly i11 the 
lcJc,11 ,tre,t, is }Jri111,1rily i11te1·estell in tl1is single v;1riety, tor 1n;1ny of 
tl1e linest 11a111ecl v,11·ieties <>f lil,tcs tl1;1t JJerfo1·1n sc> ,veil i11 tl1e East 
;111cl i\11 iclclle West ,,,ill ne,•e1· l)loci111 i11 ,v,1r1n-,vinterecl S011tl1ern Cali
lo1·11i,1. 

\•Ve J1;1ve otl1e1· l1vlJ1·icl lil,1cs witl1 vi1·t11es si111il,11· t<> L,1ve11de1 
; 

L,tcl)' 1111cle1· test ,tt 0111· 11111·se1·)1 tl1;1t ,tJJJJC,11· t9 be e,1sie1· to 1·oot. Ho,v-
eve1·, c11tting·s <>f these }Jl,111ts 11,1,-e l)een li111itecl to only ,1 fe,v l111ndred, 
so ,,,e c,111 not )'et Cl)t11JJ,11·e 1·el,1ti,1e s11ccesses. 

\rVe }J1·e1Ja1·e to t,1ke c11 tti 11gs <)( Ii J;1cs [1·0111 blocks of fielcl-grcl\VII 
111citl1e1- stock as soo11 ,,, tl1e g1·0,11tl1 11·0111 the fi1·st· ll11sl1 ol IJ11cls is 
li1·111. 111 0111· li1nitecl c11>e1·;1ti<)ll, ,,·e ,viii 111,tke tlJJ to 30,(lO(J c11ttings 
c,1<.h ye,11· IJ11 t 11;1 ve s 11ccess ,,, i l 11 (J11 I y f1-(J1n 1500 to 500(). '1"l1e s11ccess
f 11 I c11 tting·s 1·oot 1·e,1cl i ly, <>n scl1ecl 11le, ;incl g·1·0,v <>11 t<J 111;1 ke fine 
pl,111ts. In 01·<le1· to ins111·e eve11 tl1is li1ni1ecl s11ccess, ,ve JJerl1a1>s t,tke 
c11tti11gs tcio early ;incl t<J<> l,1te. '1'l1;1t is; the woocl is ir1iti,1lly per·
J1,11Js tllO g1·een ancl tl1en ,,1itl1i11 ;1 fe,v ,,,eeks it is to0 olcl. 0111· ··shot
g11n ,1p1>1·0;1ch'' ·is tci t,1ke ;1IJ<>11t 20()0 tci 3000 c11ttings ,tt ,t ti1ne 
s1>,1cecl o,•e1· ,1IJ011t ,t l<)t11·-,1•eek 1>e1·icicl. At one ti111e cl111·i11g tl1is in
te1·v,1l ,,·e get ,t 1>1·ett)' g(>cicl st1·ike 011 011e 01· t,vo cl,1ys' c11tting etfo1·ts. 
111 ;1n,1lyzing 0111· , 1 e1·~• li111itell ,11cc:ess ,,,e l1ave conclt1clecl tl1;1t ,ti! 
cithe1- tl1ings l>eing lavo1·,1IJle ;111cl ec1t1;1J, tl1e selectio11 ol ,vood is ot 
})l"i Ille i Ill J)Ol't,tnce. 

The ct1ttings tl1,1t 11lti111;1tely clo l)est ,11·e 11ot qt1ite tl1e g1·eenest 
,111cl tl1ey ,ire not tl1e 111c>st 111;1tt11-e. "fl1ey ,11·e fi1·111 g1·een. They a1·e 
11c)t scift that they ,,,ill ,11:11> ;111cl )'Cl tile)' ;11·e st1l'ficie11tly soft that they 
will wilt re,tllily- if 11c1t ,1tte11clecl t<) }JrC>}Jerly. Leng·th of ctttting-s is 
f1·0111 3'' to 4'' ancl c;1Ji1>e1· is ,tl><>ttl 111,1tchstick size. C11tti11gs ;11·e tak
c11 (1·c)111 ti)>S th,tt h,1ve j11st 1·e;1cl1ecl ter111in,1l g1·ci,1•tl1. 

Tl1e t1lti111ate i11 s;111it,1ti<>11 111t1st l>e JJ1·acticecl in !1a11clli11g the 
ct1ttings. The Unive1·sit)' <>I C,1lilo1·11i;1 i\1l,1nt1,1l 23 is c>t11· g11icle in 
this JJ1·oceclt1re. ,,\ seJJ,11·,1te s111,1ll g1·ee11hot1se, 10' x 60', is devotee! to 
tl1e exclt1sive JJ1·opag,1tio11 <)f lil,1c,. One ,,,eek }J1·io1· tc> tl1e 1>1-01Jaga
tion, tl1e inte1·ior of tl1e l1ci11se is cl1·e11cl1ecl ,,,itl1 ,t Clo1-ox sol11tion 
11ncle1· 1>1·ess111-e. 1\ll }J,11·ts of tl1e l1c)t1se ,11·e exposecl to tl1is cl1·ench. 
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1\ 1;101):1g;1tio11 111ecl1t1111 c,111sisti11g· <)I g·1·,111t1l:1tecl I)t1111ice :111cl 1)e;1t 
1110,s is 1)1·e1):11·ecl ;111cl 1)l:1cecl i11 11t11·se1·)1 i'l,1t, Jc)1· stea111 ste1·iliz:1tio11 
e:1cl1 cl;1 ,, before tise. , 

Ct1tti11gs :11·e t:1ke11 i11 tl1e 111<)1·11111g :111cl 1)1·e1J,11·ecl ;111cl i11se1·ted i11 
tl1e 111eclit1111 ge11e1·:1II)' IJelc11·c 110011. 1\ light sl1:1cling is gi,1e11 the 
g1·ee11!1ot1se ;111cl i11iti,1II)' tl1e l1011se is 111,1intainecl ne;1rly :1i1·tigl1t. lle
ce11tl,1 ,,,c l1a,1e ;1ir-co11cliti<>11e<l ,,1t11· 'b'1·ee11l1ouses ',<) tl1;1t inte1·i<)1· te1n-

, ' 
1)c1·;1t111·cs ;11·e 11c>t c,xccssi,,e. Nigl1t tc1111)c1·:1tt11·c is 111:1i11t:1i11ccl :1t :11J-
tJ1·oxi111:1tely (i5 cleg1·ecs F. :111cl cl:1)' te1111Je1·:1tt11·es n1igl1t g<> :1s l1igl1 :is 
85 cleg1·ccs F. 011 ;1 ,,·:11·111 cl:1)'· 

\ 1Ve l1:1,'e t,,,o tyJ)e, <)I l1t1111iclity S)''>Lc111s. One OJJe1·;1tes c<i11st:111t
l)1 :111cl sp1·;1)'S :1 111ist t111clc1· tl1c IJe11cl1es :111cl ove1· tl1e ce11te1· ,v:1lk :11·e;1. 
·1·11c citl1e1· 111i~t is ci,·c1·l1c;11·cl :111cl i., 01)c1·:1tccl :1t ,tl)c)ttL 75 lb. JJ1·esst11·c 
i11te1·111ittc11tl)1. F<11· tl1e li1·st t,,·,i ,,,eeks ,1°e ;1tte1111Jt to 11c,,e1· :1l]o;v 
1l1c loli:1gc c)i tl1e ct1tti11gs to g·et <.!1·y. \•\1e ,viii l1a11cl fog clt11·i11g tl1e 
cl,I)' L<> l)e ,111·e tl1,1t 110 cl1·)' '>JJots <le,,eloJJ 011 tl1e !Je11cl1es. ;\ftc1· :1b<>t1t 
t ,110 ,,,eeks tl1e li1·st c:1s11,11 ties :1 tJt)C,11·. 

Se,,e1·:1I )'e,11·s :1g<> ,,·e 11secl t<> tJi11cl1 <)ttt the te1·111i11:1I IJttcl ,ii. tl1c 
c11tti11gs. \•\1e t1·iecl tl1is i11 :111 :1tte1111Jt to clo aw:t)' ,vitl1 J'oli:1ge tl1:1t 
,,,,1, tc)o ~<>It IJclo1·e it fell :1,1',t)'· 1111t i11 ne,11·ly ;ill cases, ;111 i11fection 
<>I sci111e ,ort cle11elo1Jecl ;1t tl1c tJ<)i11t <>I tl1c pinch :111cl tl1e ctttting 
,t,11·1.ccl 1·cJtti11g 11·,)111 tl1e t itJ cl<J1,•11,1·:11·cl. \•Ve no longe1· JJi11cl1 011t 
tc1111i11;1ls. No,,· <)t11· i11iti,1l t1·c>t11Jlc scc111s to cc>111e fro111 1vc:1k ,,•c;c)c! 
tl1,1t :1110,1'~ tl1e lcili,1ge <Jf tl1c c11tti11gs tel st,11·t f,1lli11g off :1t tl1e b:1se 
<)I tl1c c11tti11g 1111til ne:11·ly :111 tl1e le;t\'es l1,1ve cl1·01J1)ccl; tl1c11 :1 black 
1·,>t st,11·ts LI\J tl1e ,te111. \,Ve [J1·ic:k tl1cse c,1st1altie, ol( cl:1ily ;111cl cc>Il· 
1 i1111c <>111· ,a11itatio11 1)1·<>,1;1·;1111 <>f cl1·e11cl1ing ;111cl clt1sti11g·, ;1s s11ggcstcd 
i11 U. C. J\,fant1,1l 23. 

l'l1e 1·e111ai11ing c11tti11gs, ;111cl tl1c1·e ;11·e p1·eciot1s le,,', ,,,ill 110,,0 

Cl>111111c11cc· to c,1ll11s ;111cl tl1e ,t1·011ge1· c11tti11g·s ,,,ill clevclo1J :1 ligl1t 
1 <><>t svste111. \•\'e feel tl1;1t :1t lor1l?,· !,1st ,,·e l1:1ve 111:1ste1·ccl n,1t111·e !)tit , -~ 
1·(·s11lts ll<J 11c;t IJea1· 0111 0111· ,,·isl1l11l tl1i11ki11g·. Fo1· ;1ltc1· tl1e c11tti11gs 
c,11111s, tl1e)' ,tJJJJe,11· t<) go cl<i1·111,111t. The olcl le,1,0cs get h,11·cl ;111cl ;1p
JJe:11· t<> v1',111t to cl1·01J ot·r. He:1t ,111cl 111oistt11·e see111 to kecJJ tl1e111 on, 
l;11t ,ti! g·1·owth apJJe,11·s to tcr111i11;1te. Then, 011 so111e c>f tl1e JJi,tnts, 
,vc ,,,ill 11otice ;1 s111elli11g <>I tl1c tc1·111inal bt1cl as if it is going to st,1rt 
;1 cycle <JI' gro,vth. So111e 1·oot ;1ctio11 v1°ill de,0elop b11t it is ge11e1·,1lly 
ligl1t. Ot1r te,ts l1,1ve 11ot i11clic,1tccl tl1,1t l101·n1one JJowe1·s 111:1ke ;1 dil
lc1·e11cc i11 1·oot g1·0,~'tl1 ;1t tl1is st,1ge .. 

Tl1e clevelo1)111e11 t clesc1·i IJccl :1 LJc>ve t,1kes tJl,1ce abo11 t ,1 to 5 ,,,eeks 
:1l'tc1· ,1 ct1tti11g is i11,;e1·tecl. F1·0111 tl1is ti111e on it is :1 q11estio11 ol 
,,,,1tcl1i11g ,111cl ,,,;1iti11g. Tl1e ct1tti11gs ,IJJ!Je,11· to be co111JJ!etely clor-
111;111t, the cilcl foli:1ge clete1·i,J1·;1tes, ,incl root develo1J111ent is slo,,,. 

\•Ve st:11·t JJOtti11g cJt·r c11tti11gs ,,,itl1 1·c;ots afte1· ,1IJ011t 8 ,vecks and 
c·cinti11t1e fc;1· 11ea1·l)' tl11·ec 111ci11tl1s, :1fte1· ,vhich tin1e we ,vi[] clt11n1) ,111 
c>I tl1c 1·e111:1i11ing ct1ttings. J\,fcist of tl1c 111aterial we c!t11111J ,,,ill be 
c,1ll11sccl bttt ci111· ex1Je1·icnce is tl1;1t it ,viii eventt1ally clec,1y ,111cl it is 
11ot ,,101·tl1 ot11· v1'hilc· to 11111·,c tl1e111 ,tlong·. 

Ct1ttings tl1at ,,,e pc>t ciff, wl1ile JJC>s,essing ;1 goocl roc>t syste111, ;ire 
11c,,e1·tl1elcss clo1·111ant ;111cl ,vc ,,,ill not g·et top gro,vth 011 tl1ese })C>ttecl 



ct1tti11gs t111less it is :1n occasion,1! b1·e,1k fro111 ,t J)reviot1sly do1·111,1nt 
gro,,,tl1 bt1cl. Stich breaks occ111· i11 l;1te su111n1er and ea1·ly i11 the f,111. 
\•Ve clo not ,111 tici p,1te g1·0,vtl1 <)11 tl1c Ii 11e1·s t111 ti I tl1e followi 11g s1)1·i11g. 
Ot11· p1·,1ctice now is to t,1ke tl1e est:1blisl1ccl JJOtted liners i11 pe,1t pots 
,111cl li11e tl1e111 011t in 1·,1isecl becls o( JJ1·e1),11·ed soil n1ix ancl grow tl1e111 
11ncle1· tl1c sl1ade of Sar,1n clotl1. l.'l1e ext1·,1 shacle providecl by tl1c 
S,1r;1n ;1Jlows tl1e plant to gro\\' :1 little t:1ller \\'ith better foliage. We 
als(> ,ire pl,1nning to t,1ke c11tti11gs lr<>111 tl1e sl1acle grow11 pl,1111s ,111cl 
test tl1cir :1bility to root, ,is co111p,11·ccl ,vitl1 (ielcl grown woocl. Li111-
itecl tests 111:1cle p1·evio11sl)' witl1 sl1,1cle g·1-o\\'n woocl inclic,1te tl1,1t we 
will J1;1ve IJettc1· st1ccess in l1,1r,1esting· :1 IJette1· g1·ade ol ct1tting '''<>ocl. 

Soon ,ve ,viii be st,1rting :1notl1c1· lil,1c season. Tl1is ye,11· ,ve a1·e 
goi11g to ex1Je1·i111ent ,,,itl1 ligl1ts to clete1·111i11e if this 1nigl1t infl11encc 
tl1e JJl,1nt to 1·e111,1i11 acti,,e :111cl 11t)t go clo1·111,111t. ,,ve ,11·e ,1lso gc)i11g 
t<> fJl,1ce s0111e c11ttings 1111cle1· :1 JJl,1stic IJe11cl1 shelte1· a11cl ,,,ill co11-
ti11t1e to ,vo1·k ,,,itl1 J)l'OJJ,1g,1tio11 111eclit1111 of clitt·e1·e11t tyJJes th,1t will 
j)l'(J\'icle !Jette1· JJacking· ,11·01111cl tl1c insertecl ste111s. \,Ve feel perl1aJJS 
tl1:1t 0111· 111cclit11n is too co,11·se :111cl too 11111ch ,1ir is allo,vecl to get to 
tl1c rooti11g ;1rea of the ct1tti11g ste111. 

We :ire looking· fo1-\\',11·<l t<> <>111· ,,,01·k ;111cl l1cJpe tl1at s0111eclay ,ve 
will ,1IJlc tc> l)rovide 111<i1·e lil:1cs <>11 tl1ei1· <>wn roots fo1· 11se i11 tl1c 
so11thcrn C:1liforni,1 a1·e:1. 

i\•IODEllf\TOR i\•IOIZEY: "J'l1,1nk yo11, Bob. Ottr next p,1JJc1· 
is on the gr,1fting of Ace1· pr1lr11r1t11111 IJ)' 13ill 01n,1r of Doty & Doe1·ne1·, 
Tig·,11·cl, 01·egon. Ho,veve1·, l3ill ,,,,1s 1111,tlJle to 111ake tl1e t1·i1J t<J 
so11tl1e1·n C:1lifo1·nia so l1is t:1lk ,,,ill lJe g·i,1en IJ)' Bill (On1,11·) C111·tis, 
Bi II. 

' THE GRAFTING OF ACER PALMATUM' 
\rVJLLIAi\-1 Oi\r!AR 

l)oty & Doe1·ne1· 
Tigr11·d, 01·eg<Jr1 

l t,1ke onc-ye:11· ,eeclli11gs f1·<i111 lJecls a11cl line the111 out in field 
1·ows, JJ!antecl one-h,1lf incl1 ap,1rt i11 tl1e 1·ow. After two years in tl1e 
J'ielcl they ,11·e re,1<ly fc>,- 11nclerstocks ,111cl c,1n be dug ,vhe11 clor111,111t 
,11·011ncl Nove111ber 1st to 15tl1 ,111cl tl1e11 gr,1ded foi: size, r<>ot pr1111ecl 
,ind c11t lJ,1ck so111e. Tl1e seec!li11g·s ,11·e tl1en JJOttecl in 2½'', 3'' c>1· 4'' 
pots. 

f\fte1- JJOtti11g·, tl1e)' ,11·e \Jec!clecl <lo,1•11 on a g·1·ee11ho11se bencl1 in 
cl,11111) JJeat 111oss to :1 le,,el jt1st o,,e1· tl1e top of the pot. This s11lJ-
111e1·ging· i11 ]Je,1t !1olcls 111oist111·e 101· ;1 long period of ti111e ancl 1nakes 
,in icle:1! 111ecli111n fo1· p1·oc!11ci11g ,1 1·,11Jicl, ,veil clevelopecl 1·oot syste111. 
G1·ee11l1ot1se te1npe1·att1re sl1011lcl lJe 55-fiO clegrees F. tOJJ l1eat. I d<J 
not 11se lJotto111 heat - j11st let tl1c111 co111e along slowly. Tl1is seems 
to ,vork !Jest fo1· 111e, ,is I clon't w,1nt to force bud action too soon. 
On Feb1·t1,1ry 1st, or shortly tl1ere:1fte1·, depending on the winter, they 
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,ind c11t lJ,1ck so111e. Tl1e seec!li11g·s ,11·e tl1en JJOttecl in 2½'', 3'' c>1· 4'' 
pots. 

f\fte1- JJOtti11g·, tl1e)' ,11·e \Jec!clecl <lo,1•11 on a g·1·ee11ho11se bencl1 in 
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G1·ee11l1ot1se te1npe1·att1re sl1011lcl lJe 55-fiO clegrees F. tOJJ l1eat. I d<J 
not 11se lJotto111 heat - j11st let tl1c111 co111e along slowly. Tl1is seems 
to ,vork !Jest fo1· 111e, ,is I clon't w,1nt to force bud action too soon. 
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wiill be re,1cly £01- gr ctfting. Tl1is i g·aug·ed by root action, and whe11 
t~te l)1Lds l):eg·in t(> lJr·e~tk., .I k11,ow tl1ey are reacly J·c>r graf tir1g. 

I ttse a 1<>"'' sjcle grait. By s<> doi11g, 011e cioe · not ·1ose his under
sto·ck. I l1ave tried other .ty1)es of grafts, but 111y l)est 1·esults have 
l)ecn wi tl1 the t1 se <)( thi s 1c)v\r side .g·r~tft . Care mt1st be taken in 
111,1tcl1i11g· the c·a111l)iur11, 1·or it is very thin i11 A ce1" pa.lmat·um. 

1.~h e g·1-a.ft is then tied ,vi tl1 cl 1-l1 bb1er budding st1·ip, and it rnust 
!J(' ti<r/7t. It Ccln ·1)e ,.vaxed i( -<> tl<:s ired. 1 have 11,td goocl results 
'1\11 thc>tlt i,,,txi11g·. Ho,,ve,,eJ., this 111,e thocl n.ecessitates 111uch greate1· 
c:are c)f the gr-aft. l ,\ c)11lcl advise ,t cold vv,tx s1-1·ch ,t Treheal. 11· a 
J11ot WclX is ~tse<-l, g ·re,•l t ca·1·e 111 l1st b·e t"tker1 'IlOl to injur·e tl1e caln.l)iun1 
,lr1cl lo e tl1e f:,>Taft b~1 btirning·. Last ye,tr I go t a 97 % take on A cer 
p,r1 /1',~lrl turrz VGlrieties. 

l g·r c:t 1:tec.l Acer· p r1. I rnr, t i 1,11i di.~·.sec· t llJ ti) d1.55 f1 c· I ill'rt 1i£g;·{i) an.d B t1rgun
! y La<·e. So111e of the tJ r1(l,e1-s t<lcks we,re qt1 i te l,trge and "''ell-branched, 
s<> I ] )LI t tl1e111 i 11, g·all cln cans ir1 ·te<-t<l <>f J)1<>ts <1nd p ,u L 011 three to fc)·u1~ 
gl·ctf.ts 011 ea<:11 11rJcle1 .. s tc>ck . . /\. 11e1·f·ec·t take t1st1ally 1-est1lts 011. these 
h:e,av ier J)lants. Wher1 tl1e g·r cl f ti r1g· oper,.l ti<lil is cor1,1ple·ted, 1 again 
rett1rn the pla11ts t<) the l)ench, c·c>ver· v,rith clarnp p eat 111oss, and let 
n ,Lturc take its c·oL11~se. 

111 a lJ<)t1t 1·011 r vveeks, l c·t1 t l)ctck :tll 11ew grc)wth fro111 tl1e ur1cler
· tc)ck onl y, an(l i11 tl11--ee c)t .. 1·c)t1r '"'eeks 1 ,Nill cLtt 'back again. This 
sec:ontl ti ~1,1e J cut bcl<~k sc)111e o.[ the o~d w·oocl, es1)ecially if the under
s tock is 01 .. c111.ch e·c1 . 

By tl1e tir11 e <>[ tl1e s•eco11<l Cl-1,t l)ctck, the gra1·t sl1oultl s-how s0·1ne 
actio 11 and shoul(l have s ta1~te(l tc) calltts. lf waxed, the ,v,ix shotild 
st-art cr·a(·king· whic:l1 is a g·oocl indica tio11 tl1at the graft h as taken. 
Tl1e scic)n sll<)ulcl l)e in ft1ll leaf ,1r1cl 111<tking· g·r<)Wth. 

lr1 al>out 910 cla)'S the grc:1t'tecl JJl,tnt "'' ill be ready f·or cutt i11g bctck 
c>J~ all u11d·e1~stocks ju.:; t above tl1e g·raft. l tl1en take tl1.e yot111g .J apa-
11ese l\ff a1Jles t·ro111 rhe l)ench a11.d can these in g('.1llon containers. They 
sl1.oulcl be pl-acetl under p.artial sl1ade d·L1ring tl1e 'tirst s1.1mmer, since 
tl1e plant a1·e very tencler arid "''on ' t take full sun. 
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Side gra:ftiti1g .IJ.ceir· ,Pfil'11iatu111,,. (A). Cuts mad,e in scion a:nd stock plant. 
(B) . Scion inserted into stack. ('C) . Completed graft a£ter tying. 



J\,JOI)El{1\~l'Ol{ wfOREY: Ot11· !,1st t,1lk i11 tl1is sectior1 is by lvl1·. 
11ill A1·111strong, Higl1w,1)' L,111clsc,11)e SttJ)e1·viso1· <>f tl1e C,1lilor11ia 
St,tte f)ivisic>n c>f Higl1w,1ys. l{ill A1·1nstrong. 

ROOT CONSTRICTION OF CONTAINER-GROWN NURSERY STOCK 
\1/JLl.J,\j\l f\Rj\151.l{ON(; 

Higl111Jr1)> l-r111d.1c:r1pc S11pr:1vi.1<J1· 
C:r1lifr;1·11ir1 Str1tr; D111i.1·ir;11 r1f H1gl11vr1y.1· 

' . 
Sr1c1·1111·1en lrJ, Crt 11 f r;1·11ir1 

A11y ope1·,1tic111 by ,1 J)ttl)lic ,1ge11cy ,vl1icl1 1·ec1t1ires ir1c1·e,1,ecl ex 
JJenclitt1re <>l J)ttl)lic J't111cl, is 1·cl!r.:ctecl <>11 clo,,,11 l<l the incliviclt1,1I t,tX· 
]);1ye1·. \,Ve, tl1erefci1·e, ;11·e ;1tte111J)ti11g· tc> eli111i11;1te ,t c<>stly J)1·ol)le111 
,,•hicl1 !Je!o11gs tci ,111 of t1,. II )'<>ti ,,,,1ntecl to ;1ssu111e ;1 selfisl1 ,it· 
titt1cle, tl1c 1·everse is ,1l,o 1.1·t1e, ir1;15111t1cl1 ,ts ,111y ,;1vi11gs lJy ,1 JJt1l)lic 
;1ge11cy is retlectecl i11 ;1 s,1vi11gs jJ,tssecl <J11 tci tl1e t,1XJJ,1ye1·. F1·0111 )'<>111· 
st,111cl1)oi11t, ft111cls SJJe11t to 1·e1)l,1ce ,111cl 111,1i11t,1i11 clefective ])l,111t 111;1te-
1·i,1l can11ot be ttsecl lci1· JJl,111ti11g 11e,,, ;11·c,1,. 

Tl1e J)1·c>lJ!e111 ,1-·!1icl1 ,1•e ;11·e ;1tte1111Jti11g t<> c>1•e1·c<>111c is tl1,1t <>I 
clefective nt11·,e1·y stock ,1•hicl1 i, ··1)ot-lJ01111cl'' cl1· '·1·oc1t-l)ot111cl." l)e
li11itions 111,ty clifle1· 11ritl1 i11cli,,iclt1,1ls ,o let 111e st1gg·est tl1is: f\ ''JJOI.· 
bottn<l'' J)l,111t is ,t J)l,1nt ,,,J1ic.l1 l1,1s 1·e111,1i11ecl i11 ;1 ])Ot 1111til tl1e 1·oots 
have beco1ne co11st1·ictecl, t1st1,1lly ci1·cli11g tl1e JJ<Jt ;1 nt1111lJe1· of ti111es. 
Tl1e J)Ot is t1s11;1ll)' 2 t<> :l i11cl1es i11 cli,1111ete1·. 1\ ''1·ocit-lJ<11111cl'' JJl;1nt 
is one ,,,J1icl1 h,1, 1·e111;1i11ecl i11 ;111y co11t;1i11e1· 1111til tl1e 11,1t11r;1] 1·oot 
gro,,,th !1,1s lJeco111e ccl11st1·ictecl, t1st1,1lly 1·est1lti11g· i11 ,t 1·et;11·clecl ])l,tnt. 

''Root-bo1111cl'' ]Jlants ,is jt1,t clefinecl 111,1y 1·eco,•e1· 1'1·0111 this cc>11cli
tici11 ii' enci1·cling 1·oc1ts ;11·e c11t ;11·ot111cl tl1e 011te1· JJortio11 ;111cl ,1cross 
the IJotto111 ol tl1e 11,111. ''P<lt-b<>t111cl'' JJl,tnts 1'1·0111 <1111· CXJJe1·ience, 
,,,ill not 1·e,c>,1e1· frc>111 tl1i, c<1nclitio11. .A.ltl1<Jt1g·l1 J)l,111ts 111,1y rec<>ver 
f1·<i111 lJci11g ''1·ootlJ01111cl'' ,1lte1· ]Jl'<>JJe1· ])l,111ti11g·s, · tl1e 1·ec<>ve1·y J)e1·ic>cl 
clclays ,1tt,1i11i11g tl1e cle,i1·ecl etlects IJ)' as 111t1cl1 ,1s se,•e1·;1J ye,11·s. Tl1e 
cost 01· this clel,ty ,1111011nts t<> C<)11,icle1·,1ble 111011ey cl11e to tl1is ;1clcli
tio11al JJe1·iocl ot· i11te11si,•e 111,1i11tc11,111ce. 

In ,tn ,1tte1111)t to 1·ecl11ce tl1e l1igl1 cc)st of co11tint1011s 111ai11te11a11ce, 
11,1tivc 01· cl1·011gl1t-1·e,i,t,1nt J)l,111ts ;11·e 11secl ,,,J1e1·eve1· ]JOssible. Tl1is 
type ot· J)la11t is es1)eci,1lly ,e11siti,1c t<> ''])Ot-bot111cl'' 1·oot si11ce it is 
tl1ei1· n,1tu1·e tc> se11cl 1·oots clec1J i11t<> tl1e e,11·tl1 ;1s 1·,11Jicll)' ,1s JJossilJlc. 
Once tl1ei1· 1·oots l1a,1e beco111c co11st1·ictecl ;111cl 1·e111,1i11 in ;1 sl1,1llow 
coil, tile)' clie lJef<i1·e lJeco111i11g· est,1lJlisl1ecl, 01· req11i1·e c,11·e eq11,1l t<J 
the n1ore clo111estic;1tecl v,11·ieties. 

Cert,1i11 1•a1·ieties 1·esp<J11cl 1·,1,•01·;1lJly JJe1·l1,11Js fo1· seve1·,1l ye,11·s 01· 
until <Jttr J)l,1nti11gs 1101·111;111)' 111;1tt11·e. At tl1is ti111e, ]Jl,tnts clie <>f 
strangt1latio11 01· s11,tJ) ofl ,It g1·ot1ncl level i11 higl1 ,vinds. Pl,1nts like 
the Lepto,5pe1·r1111r11 tencl to ''1111sc1·e,1•'' 11·0111 tl1e gro1111cl clt11·ing wincly 
,ve,1the1· ,vl1en ''JJClt-lJ01111cl." Recc11tly ,111 eleve11-ye,11·-cilcl E1tcr1!ypt11.1· 
fic1folir1 was shovecl cive1· v1rith e;1se ,1,l1ile trying· to ;inalyze its ,1il111ent. 
Tl1e· 1·oot !1ad neve1· 1·ecoverecl 1·ro111 lJei11g ''])Ot-bouncl." In 011e ,11·e;1, 
IOOo/0 of 'a]]· the E11c,1lypt11s lel1r11r111ii cliecl clt11·ing tl1e t'i1·st !1ot st1111-
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mer at·ter planting· because they had not recovered adequately from 
being ''pot-bouncl'' before the stress period of the year. 

Losses such as these result in a costly replacement program. Once 
replacements have IJeen n1ade, the plant must again receive intense 
maintenance, just as it c!i(! wl1en the original planting was made. 

As 1nost of yo11 know, contracts a1·e let or ortlers a1·e placed in 
advance for co1n111ercial n11rseries to pro1Jag,1 te and deliver most of 
tl1e plant n1;1terial ,vhich is usecl for high,v,1y planting. Assume that 
these plant~ are clelivered to 11s in ,t ''pot-bound'' cfindition. Once 
tl1ey have been ,1ccepted at one of 011r holcling ;1re,1s, tl1ey become 
state-furnisl1etl plants on a landscape contract. Let us 1·urther assume 
that the contractor has a num.ber of ''pot-bound'' plants which he 
intends ttJ lurnisl1 for the contr,1ct. Even though ,ve are permitted 
to reject the contract<Jr's plants, it is extremely dift'icult to do so when 
the state is furnishing the same defective plants. 

Experience in growing nursery stock has proven to us that plants 
can be JJlante(! <lire(tly into gallon cans, tl1us eli1ninating the pot 
stage. Of co11rse, to (lo this req11ires the })rotection of lath for a pe
riod after transpl,1nting. If the potting oper,1tion could be elimi
n,1tecl, ,o W<Jttlcl the 111ost serio11s of 011r proble111s in root constriction. 
We appreciate yo111· eff'ort in the 11se of peat pots, tarpaper pots, 
square pots, etc. But to cl,1te we have not fo11nd the pot which will 
not constrict root growth. 

lt is untle1·st<Jod tl1at ~11rplus IJ<)ttecl m,1terial is sold as ''liners," 
al:for(!ing ;1 111,trket 1·or 1nost of the materi,1! raisecl. Since orders witl1 
the state specifies a <lefinite n11mber, it is recommended that !Jl,1nts 
be placecl directly into g·allon cans, th11s eliminating costly replace-
1nents at a later elate. 

The 1:ollo'A'ing is ,t list of pl,tnts which 
d11e to being ''pot-lJ011ntl." 

Eucr1!yptus - all v,11·ieties 
1\1elr1leitcr1 r11·rnillr1ri.5 
Cist11.5 - all varieties 
Pl1rJtinir1 r11 b11tifolia 
L ept rJsjJe1·m 1tm l r1 e11igr1l1tr11 
Schir111.1· te1ebinthifcJ/ir1 
C'er1noth1t.5 - all v,1rieties 
Cinnr1.rncJrnurn carnpl101·r1 
Pitto.,pr11·11111 und1tlatz1.rn 
P1·1tnus lyrJni 
Ce1·r1to11ia .1zlir111c1 
Frernontir1 Califo1·r11ca 
l"age1·st1·cJern ir1 indicr1 

,ire most frequently lost 

• 

• 
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SATURDAY MORNING SESSION 

October 20, 1962 

The lin,tl se,si<>n convenetl ;1t 8:30 A.~I. with Dr. Vernon T. 
Stoutemyer, Ch,tir1nan, Dept. of Florict1lture ancl Orna111ental Hor
tict1lture, Unive1·sity of Calil'o1·nia ,tt Los Angeles, presicling. The 
progran1 sta1·tecl ,vith ;111 introcluctory presentation by Dr. Stoute
n1yer .. 

THE CONTROL OF GROWTH PHASES AND ITS 
RELATION TO PLANT PROPAGATION 

V. T. S1·ou·1·Ew1vt:R 
Depa1 trr1e11t of FlrJ1·1c11lt1t1·e & Ornamentr1l Ho1·ticultu1·e 

Unive1·s1l)' of Cr1lifrJ1·nir1, Lo.f Angeles, Californ.iri 

l\•I ucl1 n1odern pl,tnt 1·esearch is directetl to,vard the control of 
plant g·ro,vtl1 eitl1er by regulatio11 t)/. tl1e e11vi1·on1nent, <>r by tl1e ap
JJlication of cl1en1ic,tls. The progress ,1,lready macle along this line 
l1as been encot1raging and, in ~ome cases, spectacular. Our florist 
sl1op, no,,, olle1· cl1rysanthen1un1s eve1·)' day in the ye,tr. Powerf11l 
new selective herbicides, often S})re,tcl by pla11e 01· helicopter, kill cer
t,1in plants in ,t fielcl, }),tsture or 1·01·est ~•hile leaving others. The 11se 
<)f chemicals to aid rooting· ol c11tti11gs is ,1nother ex,tmple. In some 
of the eastern states, sp1·ayers clispensing 111aleic hyc_lrazide are 11se<I 
,-tlong highways in pl,tce of 1nech,1nic,tl n1owers. S11ch in,tances can 
be multiplied. We sl1all cliscuss an aspect of this proble1n which is 
little unde1·stoocl ancl that is the qt1estion of control of juvenility and 
01· re,1diness to flo,ve1· ,tnd 1·r11it in woocly plants. 

lf we co11ld ove1co111e juvenile cl1a1·,1cteristics in woc)cly plants as 
c1uickly ,ts possible, tl1e !)1·eecle1·s ol ti·ee fruits ,vould be very happy. 
On tl1e <>ther hancl, vegetative p1·op,tg·atio11 wo11lcl often be greatly 
sin1plitiecl if we co11ltl cause 1·eversions to juvenile g·rowth ,it will. In 
a limitetl way, these o-bjectives ,ire no,,• possible. 

Both woody ,tnc! l1erb,1ceo11s pla11ts co1nmonly progress thro11gh 
,1 series of ch,tnges in 1norphology as they go from the seedling to the 
n1at11re f1·uiting· stage. Son1eti111es the differences are so slight and 
graclu,tl that thty ,11·e not app,1rent to the casu,11 o!Jserve1-. In otl1e1 
c,tses they a1·e striki11g. S01ne A11stralian acacias have pinnate leaves 
in the seeclling stag·e, but after ,1 few n1onths or years lose them and 
1J1·od11ce only phyllotles in pl,1ce of the leaves. On the other hand, 
in some conifers, tl1e change to 111atu1·e foliage may require 1nany 
years, even a sL1bst,1ntial pa1·t of ;1 centt1ry in so1ne New Zealand spe
cies. In some plants ,1 whole series <)f transitional leaf types appear. 
S0111etimes t,vo ditfe1·ent binomi,tls ,vere given to the san1e species 
b)' taxono1nists ,vho ~•e1·e deceivecl by the varied expressions of 
growth. 

In g·eneral, a pl,tnt sho\\·ing juvenile leaf characters will repro
clt1ce n111c·h 11101·e easily vegetati,·ely, and ,,,ill not prodt1ce flowers ancl 



f1·t1it, !)tit tl1e1·e a1·e exce1)tio11s. So111e co11i(e1·s, olives, ,111cl et1caly1Jtus 
have ben observed Lo £1·t1it 011 sl1oots sl1owing jt1ve11ilc characters. 
Citrus seecllings so111eti111es flo,ve1· exceecling·ly ea1·ly in life ;ind tl1en 
clo 11ot 1·1ower ag,1i11 101· ;1 11t1111l)e1· ol ye,11·s. 

Tl1e1·e ;11·e s0111e !1c)1·tict1ltt11:i~ts ,vl10 l,11·gely ig1101·e the st1l)ject, 
.si11ce they i11te1·1J1·ct tl1e le,1/ cli11101·1Jl1is111 t<) be ;:i11 ex1J1·essio11 of cli/'
fe1·ent ty1Jes of g1·0\\•tl1 cl11c to s0111e incicle11t,1l cnviro11111c11t,1l co11cli
tions. Ho,,,e,•e,·, 111ost !101·tict1ltt11·al ex1Jc1·i111c11tc1·s ,it tl1c IJ1·escnt ti111e 
1·ecog·nize tl1e 1Jl1c11c)111c11011 ;incl ;11·e g·ivi11g it i11c1·e,1si11g· ,1ttc11tion. 
There a1·c tocl,1y 1·csc,11·cl1 cc11te1·s i11 E11g·l,111cl, Hollancl, Ge1·1n,1ny, At1s
tria, Rt1ssi,1, ,111cl It,1ly ,,,J1icl1 a1·e st11clyi11g· j11vc11ility in lJlants. 

Tl1e SJJCake1· !1as clcvotecl ,1 tte11 tio11 t(1 111ctl1ocls of JJ1·0!011gi ng 01· 
1·ecstablishing tl1e j11vc11ile l01·111 of g1·0,1•tl1, IJeca11se of ,1 llJ11g· i11te1·est 
i11 1)lant 1J1·<>1J,1gatio11. P1·0IJ,1IJI)' tl1e 111cist 1J1·og1·ess 11,1s bcc11 111,1cle 
011 tl1is 1Ja1·t of tl1c JJ1·olJlc111. Si11cc IJ1·eccle1·s of f1·t1it 01· fo1·est t1·ees 
arc interestecl i11 eli111i11,1ti11g· j11,•c11ilc cx1J1·essio11s of g1·<i,vtl1 ,is qt1ickly 
,is 1Jossiblc, ,,,e shall fi1·st 111c11tio11 i11 011tli11e tl1e t1·c,1tn1e11ts ,,,J1icl1 
!1ave IJee11 1·e1Jo1·tecl s0111cti111c., to JJ1·0111otc tl1is olJjccti,•e. 

Tl1e late N. }). Kre11ke, ;111 ,1IJlc ;111cl 1J1·ocl11cti,1e ll11ssi,111 'A'01·ke1·, 
JJUt £01·,va1·cl a theo1·y of cycle ,1gei11g ,111cl 1·cj11ve11,1tion ,vl1icl1 l1c clc-
1·ived f1·om a11 i11te1·1J1·ctatio11 of l1is cx1Jcri111e11ts IJy 111c;111s of tl1e 
i\•I,1rxia11 clialectical 111,1tc1·i;1lis111. S0111c 1·ccc11t Soviet l101·tic11lt111·ists 
have not ,1cce1)tecl Iii, tl1c·o1·ies. K1·c11ke clc1·ivecl so111e of l1is iclc,1s 
f1·om i\•I ich111·in, \\•l1ose theo1·)' of 111e11to1· g1·afti11g· is widely l1elcl ,incl 
fJ1·acticccl by Soviet fr11 it IJ1·ecclc1·s. 1\cc·o1·cli 11g· Lo tl1 is vie,v, ,1 yo11ng 
seeclling i11 tl1c j11venile stag·c is ,•c1·y fJl,1stic ;incl if cle1J1·ivecl of ,111 of 
its leaves f<>1· a JJe1·iocl ,111cl g1·0,,•11 e11ti1·ely i)y tl1e JJl1otosyntl1esis ol 
tl1e 111,1t11re stc111 ;1s ,1 111cnto1· 01· t1·,1i11c1· scio11, it ,\•ill t,1ke on JJCr1n,1-
ncntly so111c of the clcsi1·,1IJlc cl1;11·,1ctc·1·s of the 1nc11to1· scion. l\1f,1ny 
l)reccling JJroject, in Soviet Ex1Je1·i111c11L St,1tio11s still ,11JJJ,11·e11tly 11se 
tl1is tcch11ic111e, 1Jrl)IJ;1lJly bec,tttse of tl1e st1·011g 1Jc)litic,1l st1JJJJC>1·t of tl1c 
I~ysenko g1·ot1JJ of ge11cticists. Tl1e iclc,1 is lo1111cl ;1lso in 1Jo111cilogic,1I 
litc1·,1t11rc frr1111 tl1c v,1rici11s 11·011 C111·t,1in co11nt1·ies, IJ11t \\'C clo not 
k110,v of any 1·ep11t,1IJ!c \ 1Veste1·n scic11tist~ \\1ho J1;1ve SLl)Jportccl tl1is 
\'ie,1'. Pcrscin,1lly, '\'C 1·cg1·et tl1,1t ;1 c,11·cf11lly controllecl CXJJe1·i111ent 
l<> ex;11ninc tl1e wl1ole tl1cci1·y l1,1s 11ot IJee11 concl11cted in Western co11n-
11·ics. In \Vest<:'rn E11roJJC tl1e1·e arc 11c11v t,vo ,,cry clisti11c:t vie,vpoints 
1·eg;11·cling j11venility in ,vocicly JJla11Ls ,1111ong po111ol<Jgists. 011e p;rou11 
expresses the t1·aclition,1I vie,v1Joi11ts fJc1·l1,1ps fi1·st cle:11·ly eXJJ1·cssed 
!Jy the Gern1an bot,1nist, GoclJel, i11 ,\,]1icl1 tl1c two st,1gcs ,ire 1·eg,11·cl
ed as quite clistinct a11cl to sc)111e extent JJe1·1n;1ne11t in tl1e lo,vc1· JJ01·
tion of the tree. On tl1c c11!1er l1,1ncl, citl1c1·s 111ini1nizc the cliffc1·enccs 
lJetwce11 tl1e two st,1ges ;111cl 1·cg,1rcl tl1ei1· 111,111i.,J·csl,1tio11s ,1s cleJJcndent 
c1n cl1,111ges i11 tl1c n11t1·iticJ11,1I ;111cl l1c>r111011;1I IJ,1l,111ces wil1i11 tl1c tree. 
'r c1 s11 JJlJort thi~ vic,v1Joi11 t, tl1C)' cite cil>serv,1 tions tl1;1 t tl1e l1;1se of ,1 
t1·ee n1ay not rc111,1in J)Cr111;111c11tly j11venilc IJut 111,1y i)c,1r flo,vcrs a11cl 
fr11it. On tl1c other l1a11cl, tl1e so-c;1llecl j11ve11ilc sl1oots 1nay appear 
l1igh in 1n,1t11re trees. 

O,•c1· ;1 doze11 clifferent t1·e,1t111ents !1,1ve I->een cl,1i111ecl to ,1cccle1·· 
,1te flo,,,ering· ,111cl f1·11iti11g· i11 seeclli11gs <>f ,vciocly JJl,111ts, but the cvi-
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cle11ce fo1· 111,111y <>f tl1esc t1·c,1t111e11t, is vc1·y cor1ft1si11g ;ind cont1·,t
dicto1·y. Tl1e J)rese11t evicle11ce see111s to inclic,1te tl1at tl1e eflic,tcy of 
tl1e t1·eat111e11ts ,11)J),11·e11tly. clepe11ds 011 tl1e s1)ecies. Tl1ere are effec
tive 111e,111s of SJ)eecli11g tl1e 1·1c),ve1·i11g of woocly 1)l,111ts of 111,1tt1re, es
ta bl ishecl clones. C,1 t1 tio11 sl1c>t1lcl i)e 11secl in in te1·1)1·eti 11g the rest1l ts 
of 111;1ny expe1·i111ents ~i11ce i11 so111e c;1,es tl1e seeclling· l1,1cl ol·te11 111,1cle 
consi de1·;1 lJle J)1·og·1·ess tow,t 1·cl tl1c JJ1·ocl 11ct i 011 or I lo,vers l)ef 01·e tl1e 
tre,1t111ents ,ve1·e ,l))J)liecl. 

The 1·ollo,vi11g ;11·e tl1e 111r)st i1111)ort;111t t1·e;1t111e11ts fo1· ,vhicl1 f,1-
,,or;1lJle cl,1i111s l1,1ve lJee11 111,1cle. 

1. Use r1f ext1r1 01· jJ1r,/r,11gr'cl g1·rJrutl! jJr:1·iod.,. 
Tl1e t1se 01· ext1·;1 g1·0,,,tl1 cycles 111;1cle 1)ossil)le l)y ,11·tifici,1l en
,,i1·011111e11t,1l cr>11t1·<>l l1;1s gi,,c11 c.011tr;1clicto1·y 1·est1lts. Ho,veve1·, 
lJy tl1e ttse f>f ,11·til'ici,1I ligl1ts t<> J)l"<>vicle co11ti11t1t)t1s illt1111i11;1-
tio11, L;1111111e1·ts JJ1·<icl11cecl llri,,,e1·i11g <>t· c,1111elli,1 ,eeclli11g·s ,tt the 
encl of tl1e fi1·st ye,11·. Si111il,11· ~11ccess 11;1s ,tlso l)ee11 1·e1)01·tecl 
,,,ith l)i1·cl1 ;incl 1·!1oclocle11cl1·011. 

2. T·1·c111.,jJ/r111t111g c111cl I r,r,t jJ1·1111i11g. 
Tl1i, is ,t sta11cl,11·cl t1·e,1t111e11t ,,,ith ,vist,11·i,1 ,incl sc>111e s11ccess 
!1,1s l)ee11 cl,1i111ecl ,,,itl1 f1·11it t1·ee seeclli11g·s. 

3. Fe1·tilize1· r1pplicr1tio11.1. 
Althot1gl1 l1e,1,,y ,tJJJJlic,1tion <)f 11it1·ogen 111,1y c;111se l1c,11'y \'ege
tative g1·0,,,tl1 ,,,J1icl1 ,,,ill clel,1y flr>,1'e1·ing, s0111eti111es ,,,itl1 co11i
fc1·s this l1,1stc11, tl1e ,t])f)C,11·,111ce <)f c<>nes, CSJ)Cci;1lly wl1e11 ;1J)-
1)liecl i11 co111l)i11;1tio11 ,1·itl1 1·(i<)t 1)1·t1ning. 

1. Ger,t1·r,p1c 1·e.1jJ<J11.,e.1·. 
Bencling ste111s t<) ,t l101·i,011t,1l ci1· clesce11cling J)<)Sitici11 so111e
ti 1nes ,tccel cr,1 tcs flo,,,e1· i 11g. 

5. 11/I rJ1111 d lr1ye1·i1ig. 
This tre,1t111ent l1,1s IJee11 c:l,1i111ecl t<> ,1ccele1·,1te tl1c f1·11iti11g <>f 
grape seeclling~ fro-111 tl1e liftl1 t<> eig·l1tl1 ye,11· t<> tl1e tl1ircl 01· 
fo11rtl1 ye,11· . 

• 

6. Bn1!1 inve1.,ir,11, 1·i11,!!:i11g r1r1rl 11r,tr·l1i11,!!,', r11 l)1ir1g. 
Possibly these l1,1,1e l1,1cl s<>t11c valt1e, l)ttt often h,1vc te111JJ<>1·,11·y 
effects. ;\ v;11·i;111t !1;1s l)ce11 t<1 tie yc>11ng· seeclling J)!,tnts i11t<) 
knots. 

' . 
7. G1·r1fting· r,1· /111drlin,!!, in r:111r1111,1· 1,f 111.r1t111r: t1·ee.1. 

This tech11iq11e h,ts l)een s11c:cessft1l witl1 HP1,er1 1·11lJlJe1· seecllings 
;incl witl1 JJi11es, IJttt h,1, liccn of 11nce1·t,1in \';1l11e ,,,itl1 111anv 

' 
species <1f 1·r11its. 

8. c;1•r1fting· r,n 11:lrrtr:rl ,1/J<,r.ir'.1. 
;\ few st1·iki11g ill11st1·;1ti<>11s <>I s11ccess ;11·e k11ci,v11 ;111cl tl1e tecl1-
11ig11e h;1s l)ce11 11,el'11I ,,,itl1 ,t l1crlJ,1ccc>t1s J)l,111t, tl1c sweet 1)0· 
tato. 

9. G1·r1f ting r,11 d111r11·fi·r1g ,tr1r·l,.,. 
This tech11iq11e is t1sef11l ci11 <>lei c,t,1bli,l1e<I clo11es, !)ttt it l1as ;1 
p1·oble111;1 tic,1I \',ti ttc <in vc>1111g see ell i 11gs of frt1 it t1·ces. 
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I (). G1 r11vt/1 1·egitlf1lrJ1·s. 
G1·0,vtl1 1·et;11·cl;1nts l1:1,1e liec11 11sed t<> jJ1·od11ce 1Jttd 
;1z,1le;1s. 

• sett111g on 

11. G1·c1fti11g 111nt·111e .,f:11J11.1· 111/1J .1eerll111g,·. , 
·r11e R11ssi,111 ··11111·IJ,111k," i\1licl1111·i11, cl,1i111ecl to be able to l1,1s
te11 tl1c liist llr>,11c1·i11g <>I l1·11it t1·ee seecllings l)y g1·;1fti11g· scio11s 
of 111,1t111·e clo11cs i11 tl1c tr>1J,. 

12. Clir11f1tic [f1c/.01·.,. 
Seeclli11g l1·11it t1·ccs 11,1,•c IJcc11 olJse1·,1ecl to bca1· ea1·lier in loc,1li
ties l1a,1 i11g tl1c 111<)st f:1,'<>1·,1l)le cli111,1te. Higl1 s11111111e1· te1111Je1·a
t111·es h,1ve IJ(:e11 olJse1·,1e(l to jJI.<>tll<>te co11c fo1·111;1tio11 011 ce1·tain 
COili fer~. 

Tl1e 1·eve1·,e ~it11:1ti(>11, tl1c jJl.<><l11ctio11 c>I juvenile types ot g1·owtl1 
at ,viii, is jJ1·c>lJ,11Jly c>f 11101·c ge11e1·;1l i11te1·est to j)lant 1J1·op,1g,1tors. 
S0111e IJr<)gress h,ts 1Jee11 111,1<lc ,1!011g tl1is li11e, ,tlthough the1·e ,11·e s0111e 
controversies 1·cl,1ti11g to tl1e i11te1·1J1·ct,1tio11 01· certain <)bservecl IJhe
no1ne11a. 1·11e f(>llci,1'i11g ;11·e t1·c,11111e11t~ wl1ich l1,1ve bee11 observe<! 
citl1e1· t(J 1Jro1!11cc 1·c,1c1·,i(>I1s <)1· ;it le:1,t to f,1vo1· the prolong·ation of 
j11venility. 

1. G1·1J1vt/1 f1·1J111 1·rJrJt .1·fJ11J11t.1· rJ1· .1·fJl1r1e1·olJln.5t.1. 

9 -· 

4. 

fi. 

8. 

i\•I ost ex jJe1·i 111e11 te1·s ;1g1·ec tl1;1 t j 11ve11 ile te11clencies are JJrolong
ecl i11 tl1e 1·or>ts ;111cl c1·ow11 c>f tl1e t1·ee. Root sp1·011ts ofte11 tl111s 
~l10111 j1111e11ile cl1,11·;1cte1·s ;111cl 1·oot easily. Sph,1e1·oblasts ,11·e 
co11c1·etation, of ,,,oocl ;111cl 111criste111 which arise on s0111e t1·ee 
tr11 nks ,111cl lJ1·;111cl1es. .'\clve11 tit iotts b11cls are fo1·1necl 011 so1ne 
ol the111 ;111cl sl1oots f1·0111 tl1e111 111,ty s110,v j1111enile cl1,11·,1cte1·s. 
Sl71r:1·e p, 11111ng rJ1· /1er1cli11g /Jr1r:I<. 
Tl1is t1·e,11111e11t ~ci111cti111es c:111se, 1·eve1·sions, especial!)' if done 
nea1· tl1c l),1se c>l tl1e t1·ec. · Re,,e1·sio11, ,tre less co111111on i11 tl1r 
tOJ) of t1·ees ,,,,itl1 111c>st s1Jecics. 

l"f.ep1·rJcl11ction lJ)' ser;rl. 
N 01·1nal see cl Ii 11g·s sl1ci,1' j ti vc11 i I c cl1,11·;1cte1·s ancl th is is t1·t1e ,t I so 
of n11cell,1r ~eccllings of citr11s ,,,l1icl1 1·e1)rod11ce the variety lJ11t 
i11 ,t 1·ejt111e11;1tecl f(>1·111. These ~eedli11gs ,ire ofte11 prizecl in 
cit1·11s ,ts tl1ev ,11·c 01·<li11;11·ily free of vi1·t1ses ,111cl are often ex-
ception,tlly vig1Jr<Jt1s. 
X-1·{1y t1·entments. 
This has lJeen reJJortecl I>)' 011e g·1·ot1p t·or English ivy. 
C(J{d t1r:r1/111en/.1·. 
This 11,ts bee11 1·crJ01·tecl !)y c>ne g·1·ot1p for English ivy. This 
,tn<l tl1e jJ1·evir>t1s t1·c;1t1_11c11t l1,11•e 11ot yet IJeen subst,111ti,1tec! 
l)y otl1e1· eXJJe1·i111ente1·~. 
J"{ed1tcecl l 1gi1 I. 
This is g·ene1·;1lly c<>11siclerecl to JJrolo11g the jt1venile stage of 
growtl1 01· tr) jJ1·0111otc j11ve11ility. 
G1·r1fti11g ri11 j1t1Jr:11ile s/rJc/1.,. 
G1·,1fting of ,1clt1lt ivies ri11 j111·c11ile 11nde1·stocks ,vill p1·0111ote 
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1·eve1·sio11s, litrt <111ly il tl1e te111pe1·,1tt11·es a1·e ,1bove a ce1·t,1i11 
• • 

111 In I ll1 ll ll1. 
9. T1·erlt111e11ts 11Jitl1 g·LIJl1e1·elli11. 

S1)1·ayi11g· 111;1t111·e sl1oots of ivy ,,1itl1 gilJbe1·ellin p1·oc!t1ces 1·eve1-
sio11s, if tl1e te1111Je1·;1tt11·e is abo,1e a ce1·t,1i11 111i11i111t1111. Tl1e 
1·,1nge of ,1JJJJlic;1IJility (Jl tl1is t1·eat1ne11t is not kno,v11. 

At tl1e JJ1·ese11t ti111e S<>111e tl1eo1·ies l1ave bee11 acl,,ancecl 1·eg,11·d
ing tl1e 11;1t111·e 01· j11,1e11ile ;111cl ,1clt1lt g1·0,,1 tl1 J)h,1ses in JJl,1nts, IJt1t 
tl1e1·e is vet little i11 tl1e ,v,1v (>1 ,,,ell-cloct1mentecl, fresh info1·111atio11. 

' ; 

111 ot11· J,1IJ01·,1to1·y ,ve l1,1ve ;1tte111pted to analyze tl1e natt11·e (>f tl1e 
pl1e110111e11011 IJ)' 111e;111s of tiss11e c11ltt1res taken £1·0111 j11venilc reve1·
sio11 sl1ots 011 ,1cl11lt rl<>½'e1·i11g JJl,111ts <Jf Englisl1 ivy. Tl1ese ofter1 (>C· 

cu1· SJJOnt,111eot1sly ,tt tl1c IJ,tses <1f 111;1t11re JJlants. 1-11ey c,tn IJc J>t·ci
cl11cccl ,It will IJy cc1·t,1i11 t1·eat111e11ts, IJt1t only tl1e 11,1tt1r,1lly-c>cct11·1·ing 
1·eversio11 sl1<>ots ,,·e1·e 11sell i11 these expe1·i1nents. 

Botl1 tl1c Englisl1 ;111cl tl1e 1\lgeri,1n i,1 ies in the juvenile st,1ge ,11·e 
true vi11cs l1,1ving fl,1tte11ecl ste111s, clorsi-ventral leaf arr,1nge111ent witl1 
palm,tte Ie,1ves ,incl f1·ec1t1ently JJrocl11ce ,1erial roots and red pig·111ents. 
The ,1clt1lt frt1iting sl1c><>ts ,tJJJJe,1r after ,t periocl ·of ye,11·s ,tnll ,11·e 
sl1rt1!Jby ,incl l1,1ve entire le,1ves. Root formation is rare on tl1e stems. 
T1·ansi tional 1·ci1·111s ,ire con1111on. 

The sterile c11lt111·es of English ivy ,ve1·e started by JJt1lling· oil 
the epicler111is ,111cl t,1ki11g· JJieces fro111 the s11bepicle1·m,1l laye1·s ,1lJc>11t 
2 1n111 sc111,11·c ,vitl1 ;1 sc,t!JJe!. 

These ,,,e1·e g1·0,,·11 01· JJl,1cell on \•\711ite's 1necli11111 (J9,J3) 111oclified 
,ts rollc>,,•s: 

KNO.<, 1·ccl11cccl t(> '17.0 111g/ ! (r1·0111 80 1ng/ 1) 
NH_, Cl ;1clllecl, 60.0 111g/l 
Cocon11t 111ilk, 10() 111 l / 1 

' C,1,ci11 l1)1cl1·ol)'S,1te (e11t.)'lr1,1tic) , 20() 111g/ I 
Inositol, 1()0 111g·/ 1 
N ,tJJtl1,1le11e,1cetic: ,1c.icl, 1 111g/ 1 
l)ifco ]~;1c·tc1 1\g,11·, 6 g·111s/ I 

Tl1e 111eclit1111 \\',ts p1·e1J,11·ecl ,vitl1 glass <listillell ,v,1te1· ;111ll tl1e J)l-1 
or tl1e 111ccli,1 w,1s ,1clj11stccl L1,i11g· (l.1 N NaOH t<> 5.8 l)efo1·e ,111tcicl;1,,. 
ing· ;1t 18 IIJs. 101· 3() 111i1111tes. 

S111,1ll Jli11t g·l;1ss ,1 i;1I, ,vitl1 JJl,1stic c,1ps ,ve1·e C<)11ve11ie11t ;111(1 
s;1vell SJJ;1ce. Tl1i, 111etlit1111 JJcr111ittell the successl·11l st1!Jct1ltt11·ing 
cir c;1ll11s tisst1es cil E11glisl1 ivy ,111cl ,vas 1·ot1ncl ,1t·te1· ,t JJl.<>l<i11gecl slttll) 
<>f 111etl1ocls 1Jv 111y l,1IJc>r,1t,11·v tcch11ici,1n, !v[r, 0. K. H1·itt. 

; ; 

Tl1e sig11ilic.,111t lincling cir tl1ese stt1dies is tl1,1t tl1e tisstte c11lt111·cs 
1'1·0111 tl1e jt1vc11ile tisst1es l1,1ve ,t co11sicler,1bly highe1· g·1·<>½1 tl1 1·;1te 
tl1,tn tll<>se l1·ci111 tl1c 111,1t111·c t-issLtes. .i\.lso, tl1e j11vc11ile cL1lt111·c, f<i1·111 
1·oots 11111cl1 111ci1·e l1·eely. 'l'l1e,e clittere11ces 11,,,,e 1>e1·sistecl tl11·c>11gl1 
seven s11IJc11ltL11·cs. vVe IJelie,,e tl1;1t this sho,vs th,tt tl1e clirle1·c11ccs 
l)etwee11 j11vc11ile ,111cl ,1cl11lt g1·ci,\'tl1 ,11·e profo11ncl a11d ,11·e ,tJJJJ,1re11tl)' 
on ,t cellt1!;11· b,1sis. 
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J\f O 1 )ERATO R Srl '() LJ rr E 1\ 1f ) 1E lZ; \ 1V e ,,vi 11 11 011\T 11 e;c11· f 1·01 )l ]) J_' , 

c :l1,t1·1e·s E. H ess, J\ ss•<)ci,1te P1·<>fes. c)1· ot.· I-l.c)1~tic·L1lttt1 ·e Pt1T·clt1e l .J111,,er 
sit1t, 1 ,afa;,ettc, ln<li ~111a, '"'110 ,,\1111 clisc:l1s·s l1is v,ror] 011 tl1 - 1Jl1)(Siolog)' 
<)i' r·oot i11g·. "\1Vt' \\1il l Lt lso l)•e [)rivilcged to see tl1e excellent mo ie 
l'i l111 l1 e 11,·ts 1)1·e1),lY<'cl, sl1 c>,1,·i11g· ste t)-l))r-s te1) Ll1c 111 e thc)cl ll ed and 1~e
s t1 l ts c) t)t,1 i11e(l citt1·i11g· ll'is ~tll( lics. D1·. Cl1,•t1·lc. H ess . 

A PHYSIOLOGICAL C.OMPAR1ISON OF ROOTING IN 
EASY AND D.IFFICULT--TO ROOT CUTTl1NGS 

C 1-1 ,.\ r{L 1-:s E. H 1~s. 

[) (" jJ ('{ 1 · f 7 I I ( J fl t f > f H O J' { / ( 'l l / f l I )'° (-' 

P1 t ,·rl 7 t .(" [ ! 1-z i V (' ,·.~·it'}, 
. 

I11 c)r·d e1· tr> c)l)l c:ti n ~t11 11 11( Ie 1·.)t;111cl i 11 g · o f t11e st1l)st~tr1c·es i1l vo]ved 
i 11 tl1e fJI'O•CCS'ieS (') f l'()()l i11it i ,l ti () t') , ,l (() 111]?•,l r·~ l tive Stll ( ly ()r t'()Oti 11g 

h ,1s lJee11 111(1(1(~ ir, tl1e jL1v·e11i l ~t1. r1c~ 111 c1tt!re fc)1·r11s <)f H c,. cfr,' 1·<1 lt('li . · L. 
Hr)cfr~Jr(l '"' ;-ls sclet:LC'C ( ;;ls t11e cx1}eri1~1 ent;1f r11,tLc1~ia l f.)eCcl ll Se ,ts s11()v\'l1 

in Fig·t11"e l l),()t]1 t.l1 e jtl1\ ' C11 i l e ~·t ll f l t l1e 111 ~ttu1·c f<)r111 111"ty l)e fcrt.111<1 C)ll 

tl1e s;..l111c 1Jl,:t11t. l-l<)•\1ve, ,e 1·) tl1e 1·oc)ti 11g- ;., l1ili t)' <)l' tl1c t,1,'C> 1'01~111s i. ver·y 
cli [f'erer1 t. ,...fl1.e .J:l.1ve11ile r ~)f J,1) t"<)C)ls ver·y eas ily; l()()o/0 r c)otin g· i s r1<) t 

un c·l>1n111o r1. .-I"l1e r1 1a tL11~e £01·111 of H erl(1 1·r1, c>11 Lhe c)Ll1e1· 11,111d. is ve1·, · , , 

d i ffi cu l t t ( ) I '(J<) t , l (~~~> rcJc>ti11g· l)e ir1g· ,tJ1c ll1;:t .x i 111u r11 L111,c1cr 0 1ii- C<)11cl i-
ti c) 11s. There!·c)1-e ,,,e 11;:lve }J l ~111ts ,.,.r }1icl1 sl1o t1ld b e g·e11eti ,tl l1r icle11ti
<·~,1l ,t11cl ,,1-e g·1~0.,tV11 t.lnc lei- the s,,1 111 e t·11v i1-c)n 111e nt , a11c1 y:e t ~-;i, 1-e ,,cry clif
f e i · c 11 t i 11 L he i r· r o < > t i 11 g ( t I) i 1 i t y . 

Figure I. Juve1iJ ile ancl mature forms of l~l 1·d<~rr1 f1 e/i :" appear 0 11 the same plant. 
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T l1 e fi r~ t ,tJYJJl~<)1,1cl1 111 t l1e st t1 <ly '"'~,s to lie ter11 1i r1e tl1e ,1 ttx ir1 <ll'l ( 'l 

inl1ib itor con te11t <>f tl1e t,.\10 grc)wtl1 f<) r111. . The J) l-l l~J)Ose '"'els to see 
if th e easy- tc)-ro·o t j·ti\:er1ile f<) rr11. co.nta ined a 11 a11x in wl1ich '\rVcl S l(1ck
i11g i r1 tl1e n1<tt t1 re fc)1"r11, c1 r i f t l1e 111~1tt1 r e t iss11e co11ta it1ed an i11hjbitc>r· 
,.vJ1icl1 l)lc>cke<t l'O<>l j11i t i~-1 tio r1. T l1e 1·c>r·111 e r }J<)ss il)ili ty cli<l 11 c>t sec111. 
li kel y sinc.e t l1e «tl) f)l,ic,~1ti c)n <) f k 1ilC)\i,1r1 a l1x ins (li·ct nc)t a lter stt l)s tanti ztl
ly tl1e rot>t ir1g· res1)or1se <>f tl1 e 1l1,t lt11-e c11t ti11g·s. Ho¼1eve1~ the lat l(~1-
possib i.li ty, :tl1;1t is t l'1e }J1-ese11.ce <>f ,(t11 i11J1ibitc)1·. l1as l)ee11 •<lesc~r il)ed l)y' 
SJJieg·el (3) :i 11 cli f'f ·ir Ltl t -t<)-r·(>()t g-1-<l t)e cl1 tt i11gs. 

J\1le tl1yl a lC()hol extt·<1.cts '\\re 1·e 11 1,lclc <>f di~iecl tissue f1·c)1I1 jt11ve11ile 
,1ncl matl1re c·l1 t ti11.~·s. 1 ·11e extr~1cts v\·e re fr,lc·t io11 t1.ted by pape1- ch rc>-
111,l to,g1-a1)h y. T he J) 1·ese 11 ce <> f a t tx i 11s a 1,1cl i 11]1 i bi to 1-s vv ~ts clete1-11.1 i 11ed 
l)y t1se o f the Av·en(t C(> leo1)t i le st1·a ig·l1t growth tesit (l s .clescr ibed l)y 
Ni tscl1 c:111.d N ~ tscl1 (2) . 

T he r·es u.lts <)'1· s ti cl1 ~•n exi)e1·j,1l1e11t is sl1ow11 i11 figu1~c 2. T l1e l)a1·s 
a.bove tlile h o 1-iz<)tll~-t J li11e re1)1-esen t ,tre<tS o f gr<)1;,v th J}1-or11c>t i o,n <) I' 

;t1tx i11s, ,t11cl the l),t1·s b-e lc>"'' tl1<: li11c 1·e1)1·esent i11hil)itors . l Af\ , L~N , 
ancl IAE re1Jresen t i ncl()l·ectc.etic ,1cicl, i11 tloleaceton i ti-ile, a11cl etl1yl-3-
in·clo le~tceta te. T f1·e tl1 ree SLt l)s t ,1,11ces a1·e kn<)w n ('.1uxi11s w hich h ~iVC 

l)ecn 1·ou11d i11 JJlc'lllt tissttes ,t r1cl ,,ve1-e c:c>-cl1r<>111atc>g1~apl1eci '"' ith tl1 c 
t isstie ex Lr c;1cts for t.l1e f)t1 r f)C)s•e <> f c<>111 f),1ris,or~. 

T l1e i1111)<>1~t"tn t th i11g·s t<> see i11 F ig·t11~e 2 ,11·e ( l) th at there ,tre 
se·veral ;11~xins a11 <J i11l1itJito1·s fJJ~esen t i11 tl1e j t1,1enile an cl 1Tlatl ,1r .. e 
t i ss t1es) a11cl (2) t11c cl t1xi11s a11.tl i11hib itc)rs c11·e f) resient in ~l})p r<>x i-
111ately t l1e sc1r1 te "t1ll <}t111ts in tl1e j ttven ile ancl 1nat11re t isst1es. T h ere
f<)re., it clid n c> t seem }J'<)ss il)le that tl1.e g·re,-tt c1lil.,f.ere11ce in 1-cJoting· a bili -
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Ly l)etwee11 tl1e jt1venile ,tn(l 11·1;:ttL1re H ede1·11 c<>1;~ l ( l ()e ex1,)l c:li11 e·cl <>n 
the basis c>t' a cli t·1·erer1ce in ,ttixin f)r i11hil )it<>1· co11te11t . 

1---- he n ext t.lf)pr<);:1ch wa·s to ,1t1alyze in.ethyl ctlc<)l1<)J extr,1c ts of tl1e 
ju,1enile ancl 111att1 re Hede 1 :(1 ✓wich cl tes t l>ase(l C) tl 1-<)oting . F ig·t11-e 3 
shc)ws 0 1ne (~J: tl1 e 1~< ➔0• ti11.g· tts ts tJ1 ,t t ,A.,,ts trsecl. 

Seecls <>f the 1·11 t1r1g· bea11 (.Pl1 rt.)l''(>l11s r1i11 ·r., 1l.'i Ro. l) .) ~11-e pl ,t11 te(l 
jn ver111ict1"li te ,t11cl i1r·e p.J acecl it) ~-t clctrk 1~<)<>111 ,viit l1 a te11}1>er,1tt1re <> f 
;:1pp1·ox i111ately 27 °(~ Gttl(l 85 j!~ 1~el<ttive ht1111.icJ i ty. 111 5 d <Lys the etio
] a ted s.eedli r1g·s a,re reacly f f)1· Ltse. TJ1e cc) t y lee Ions ar e c t1 t off (111d the 
re111a i11der <>f the seeclling· is ~tll <>Vle(l to ~ta11(1 f<)r 24 l1our-s. Dl1ri11g 
thi s tim e the ir1ter11 a] rc><>t r)ro111ot i11g· s11 b•st,in,cs clis, ip,tte, leavi11g· 
tl1 e ct1 t ting·s 1Rc>re se11sit ive .. A.t tl1e c11d o,f ll1 e 211 l1c),tlr p,er· ic)cl. 7 <· 111 

c:,utting:s are tc1ke11 . Ten cutting·s a1-e plcLcecl ir1 each , ,ial v,rhic·l1. C<>n
t ,tj i1s .an exc1-ac. t c~1- l)•i.ece of c·h 1r<>111 ~ttc>g·r ,1111. ~\ fter 24 tc> ~)6 l1c>:L11·s t l1 e 
cuttings are tr,Lnsi·erreci to <listill ecl ,,.,~tte1·. T J1e 1·<>C)t.~• on the c11tting 
,11~e re.;:1cly to1 cou11t in 5 cJ,:1ys fro·11l the tin1e the cti tt ing·s we1·e l'irst 
111 ,icle. TI1e ,i,1erag·e 11111nber o f 1·c)<>ts pe1· ct1tting· i.11 ectcl1 vial is t1sed 
t<> <l1ete1-r11i11e tl1 e 101·ese11·ce <>fa rc>c>t J>ro111c)ting st1l)sta11ce. 

Fig L1re 4 sl1 <)ws the 1-est1lts of an experi111e11 t L1 si11g· t11e 111t1r1g· .b.ecln 
tes t. T he juve11ile ex.tr<tc·t, \\rh en s11 rJ111ie(I to the c·L1tt i11g·s i·11 tl1e pr·es
e11c·e <>f i1,i(Io,Jea('etic aci.cl (l f\ i \ ,1t 5 x 1() -:-iJ\f), s t1l)st(t11ti (1ll,)' inc:re;.1sed 
1the a·1r1<>L111t r>f r<)<)t i11 i:ti ;:itic>11. T l1e n 1cttt11~e ex tr,tc·t clicl 11<>t sti tllLll ctte 

• 

f()(Jitl ng·. 
Wl1en the ju \1e 11 i I e ex t1·ac1t is fr,tct i <) r1 cl ted l)y pa 1=>er cl1 ro111 ,t to 

g1·aph y cln(l tl1e c l11·€>1r1 ,1t<)g·r·a111 ·is asst1yed v,ritl1 th E.· n1tl 11g·-l)ecln 1·c)ot i11g· 
tes t, it is 1·c) t1 nd that the 1·c)<) t-prc)r11oting ,1ctivity is. cl11 e to ·tt le,:1s t fot1r 



s1.tfJstanc:e1s. Figt1r·e :j sltc}ws s·t1c l1 c:l cJ1rc)11tatc>gra111 c111ct e<1ch 01· the 
p,eak · above tJ1e l10-r i1ot1tal li11e (averag·e rl111nber of 1-<><>t l)er Clttt ing 
()ll the (~() Iltlr() l s) 1~er>res·e11ts <lll incl_i v id11 a] roo t promoting Stll)sta11ce. 

A ltl10Ltgl1 the tl1ird (JiF().6) ar1d fourth RF0.8) peak·s ar.e .quite 
clc)se ir1 this chro-1,11(tl<)g·ra11l, -it h tl S l)ee11 1)ossil)J e to· separate the111 
ltsir1g otl1e1r S()l · e11ts. 

011 the l)as i~- (>f tl1 is ,ti1cl s i11.1ila1~ ex13er·it11ents ,vitl1 Hiu i.5Ctls Ro:sr1 -
.\·i 1ie11s·i.s L., C>Lt1~ 1)1·esent cc)11ceJJ t is thclt tl1e differe11,ce · ir1 Ll1e rooting 
ab,i]it)' 01· cti t ting·s is (ltie tc> t11e presence 01· clt le,tst four substances in 
th e easy- to-r·<)<}t · LLtti11gs . Tl1e cliffict1lt-to-1-ot) t ct1ttings e ithe1· lack 
these s1ibsta11(~es or· C< >'l1 't ctin s111alle1· a111c)u11t · 01· the111. 

T l1e 11-ext ste1) i11 thi s s ttt cl·y is tl1e puriL'ica ti c)11 a t1d ider1ti fictl
t ion of the 1·c)ot-i) 1·cy111<)tir1g· sttl)s ta nces 1·ot1rre:t i:11 tl1e jl1venile H ede1·(1. 
\t\Titl1 thi s i111·c)r t'r1 ::1ti<>11 it wil l be JJOs~il)Ie to rest otrr l1 ypo thesis a11d 
,Llso find out l1c)w t l1e s t1t)s t~1nces actLtal1)1 v-\'<).rk i11 s ti111t1 ,-1ting· 1~oot 
.initiatio-r1. T l1e tech11iqt1es 11-sed for 1)artia.l purification a11d some 
ef·fects of cl1eini ccll s tr·t1ctL11·e LL po11 the activj ty o f ,i r(>Ot p ·rorno·ting 
s11bstan ce are 1)rese11:tecl irl' ;1 f) ·reviot1s isst1e .<>:( tlle Prc>ceeclings (l ) 
ancl will 1-1ot be i11 clt,tclecl he1·e. 
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THE E'FECT OF EX TRACTS OF JUVEN IL E AN O MAT URE HEDERA 
tj ELti UPON ROOT INITI ATIO N IN TH E Ml;I NG BEAN 
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Figure 5. A metha,1101 extract o,f 
juvenile / / ede1·a l'ielix tiss11e. 
wateoc (8.2 , , ;v). Bioas.say : M1mg 
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l\tIODERATOR S1.'0U1-El\t1YER: Thank yot1, Charley, for a 
most interesti11g t,tlk. Ottr fin,1! presentation in this session ,vill be 
given by Dr. H,11·ry Kohl, .fr., ,,·!10 will speak to us on tl1e control of 
J)lant l1eight; D1·. Kohl. 

CONTROL OF PLANT HEIGHT 
H,\RIZY C. Ko1-1L, _JR. 

l)ejJr11·tr11e11t <>f l·lo1·ic·1tltu1·e & 01·na111entr1l Ho1·ticulltt1e 
Unive1·s1ty rJ/ Cal1/01·nia 
L<J.1· Angele1·, Ca/1/ornia 

lt sh<>t1l<l i)e 11n<lerstoocl fron1 the 011t~et tl1at tl1is p,1pe1· is not a 
1·eview pape1· in the sense tl1,1t it attcn1pts to bring together the litera
ture pertaining to plant height control. Instead it is hoped that 
,,,h,tt is presentecl l1e1·e will be a discussion which will sti111ulate ne,,v 
})ractic,11 1netl1ocls <>f control based on noting and understancling old
e1· 111etl1o(ls anll eXJ)loitatio11 ol little-recognizecl possibilities such as 
J>hotoperi<Jcl co11trol. 

Geneli<: C1;nt1·<1l 

t\ltl1ougl1 the 111,tjority o( tl1is cli,c11,sit>n ,viii be co11cer11ed witl1 
pl1y,iological co11t1·0I 111etho<l,, it sl1t)t1lcl IJe ttnclerstoocl that genetic 
control <if plant heig·l1t is not only JJr;1ctical b11t in 1nany instances is 
the preferre<I v1·,1y to .,<>J,,e ,t JJ1·oble111 i11 heig·ht cc>ntrol. Exa1nples 
,tie 11t11ne1·011,. Zinni,ts c<>111e i11 ;1 wi<le v;1riety of heig·l1t cl,t~ses from 
JJetites t<> gi,tnt, ;1, clo other g,11·clen' [lo,vers s11ch ,ts 1n,1rigolds, asters, 
;incl stocks. The <lesire !1ere lt>1· JJ1,tnts clitfering· in height t·rorr1 the 
nor111al, 11sually tc>w,tr<ls sho1·te1· lor111,, 11;1s bee11 1net l>y judicio11, 
IJreecling ;ind selectio11. Sho1·te1· Jor111s of f<)ocl crOJJS s11ch as bt1sh 
!Jeans, non-loclging ,,,J1eat, ,incl corn 111ore suitable tor 111acl1ine ha1·
vesting·, like,visc !1,1ve IJee11 ,ttt;1ine<l through b1·eecling pr<)gr,1111s 
1·atl1er than by treat1nent of existing varieties. 

Like,,,ise 111,tny cl,-varf and py1·amidal for111s of woody 01·na111entals 
,11·e obt,tinctl by selection of' ]Jr<Jgeny genetically clifierent fr<>111 the 
/Jarent. Ho,-veve1·, in this instance the genetic clifference is only that 
ot a single gene ;111d tl1e ne,,, for111 is fo11ncl as a bucl sport (Jr mutation 
rather tl1an as ,t seeclling· fro111 ,t b1·eeding progran1. 

A JJartict1l,1rly i11te1·esti11g 11111t,1tion is tl1,1t of a btish rose to ,1 
cli111bing type. The 11111tation occt1rs f1·equently enough so tl1at rose 
IJ1·eeders neecl 11ot concern the1nselves ,vi tl1 breeding cl i 111 bing roses. 
1'hey ca11 cle1Je11cl upo11 b11sl1 1·ose 111utati<>11s to supply the demand. 

The ,tbove sl1ot1lcl 11ot be i11terp1·etecl to 111ean that clwart, woocl)' 
J)la11ts c,111 not be c>bt,1inecl ;ts ,eecllings. To the contrary, beds of 
1·orest tree seedlings l'reqt1entl)' contain c!v1,arf forn1s and tl1e progeny 
tro1n aln1ost any azalea cross wl1ere a fc1rcing-type azalea is ,1 pa1·ent 
1\1 ill 1·est1lt ir1 ;1 rathc1· l1igh f1·eq11ency of clw,trfs . 

• 
Chernicr1l Cont1·<;l 

' 
Next let 11s tt1rn ot1r attention to che1nica'ls tised to control l1eight, 

1·estricting· our cliscussion to those cl1e111icals ,vhich need only be used 
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in s111,1ll ,t111ciunt, a11cl whicl1 111igl1t the1·eto1·e l)e con,icle1·ecl to have 
hor1non,1l action. 'I'l1ese !1eig·ht-pro111oti11g· a11cl redt1cing· che1nicals 
,tre relatively ne,v, 11,tving liee11 1·ecognizecl ,tncl studied within only 
the last few ye;1rs. 

The first of the,e che111icals ,vas gibberellic ;1cid ,incl its 111any 
close relatives, collecti,,ely callee! the gibbe1·ellins. This gro11p of 
che1nic,tls a1nong <)the1· thi11g,, ,1tcl1 as infl11e11cing flowering·, dor1nan
cy, and g·1·c),vtl1 r;1te, tenets to elong·,tte pl,tnts. Since elongatic,11 of 
the ste111 ,tlc1ne is 11,11ally nc1t l1c,rtic11lt111·ally ,tttractive, the gil)t)erel
lins h,tve Il<)t ic>11ncl ;1 JJr,tctic,11 ;1pplic,1tion tor this p11r1)0,e. 

On the heels <>i. the g·e11e1·;1J ,1nno11nce111ent of the fincling cit tl1e 
g·ibberellins, the fi1·st <>f thf' g1·0,vtl1 retarclants, A1110 1618, ,v,ts clis
coverecl ;1t tl1e U.S.D./\. in Beltsville by l\·Iitcl1el ancl ivlarth. This is 
,t cl,varfing· comJ)Clttnd ,tncl is ci11e of ,t 1·apiclly enlarging· n11111l>e1· <>i 
co1111)ounds that !1,1ve been fo11ncl to !1ave si111ilar effects. Two ol 
these coin pounds, J)hOSJ)il<>n ,tncl < )·clc1cel, ;ire c<>111111e1·cially ,tv,tilable, 
,ts is Amo 1618. 

In g·ene1·;1I these cci1r11Jc>1111cls ,ire· re1n;1rk,1ble in that they cl,v,11·! 
tl1e JJlant !Jy shorte11ing the internci~les ,vitho11t affecting the le,1f 01· 
t!c)we1· size. Pl,t11ts 11,11,tlly l1ave ,t cl,trke1· green cc>lo1· ancl tend to 
grclvv ,tt a slig·htly slc>,ve1· 1·;1te th,1r1 clo 11ntre,1te<I plants. These co1n
JJ<>t1nds also ~how 1·e111,trk,tble ,r)ecificity. All g·ro,,·th ret,11·cl,111ts clo 
11ot ,vork ,veil on all JJl,1nts. A111ci 1618, 101· inst;1nce, which clw,11·t·s 
cl1r)'Santhen111111s, is 11c>t effective <>rt p<>insetti,1s. Phosphon has been 
to11nd to IJe effective on botl1 ch1·ys,1nthe1nu111s and poinsetti,1s ,ts ,veil 
,ts other species, !)<>th ,vc>ocly ,tncl he1·IJ,tceo11s. Cyclocel also ;1ffects ;1 
ratl1e1· b1·oacl spect1·u111 <>f f>l,1nt species. It is not }JC>ssible, !1oweve1·, 
tci p1·edic·t th,tt ,tn)' cif the g1·0,,•tl1 ret,trclants ,viii be effective on ,tn 
11ntried species. 

Seve1·;1l c>the1· JJ<>i11ts ;11·c inte1·e,ting. 011e is th,1t the 1·ate of ef
[ective applic,ttion <>n the s;1111e s1>ecies 1n,ty cha11ge ,vith the season. 
S11ch a sit11,ttio11 11,t, l>een 1·e1>01·tecl liy Stttart on azaleas. The othe1· 
point of interest is tl1;1t c,tff)'·O\'e1· effects l1ave been notecl i11 the seecl
lings f1·c>111 seecl of ;1 tre,ttecl cro1J. Tl1is 111ight leacl to a11 i11te1·esting 
,tJJplication by seecl JJ1·oclt1ce1·, ,ts, 101· that 111atter, 111ight an i11clt1sion 
cif dwarfi11g· co111pot111cl ,,•i tl1 tl1e seecls in ;1 packet. .5o 1·,11· as I know 
this h,1s not been triecl. 

Aln1ost every conceivallle ,v,ty ol ,tpplying g·rowth ret,1rdants h;is 
IJeen triecl, incl11cling· cliJJJJi11g 1·ootecl ancl unrooted cuttings, clipping 
JJOt~, inclt1sion in tl1e ,oil 111ix, spr,tying· on the plant tops and clrench
ing· tl1e soil, al'te1· the pl;1nt is established. Of these ,nethods, the soil 
clrencl1 ;1fte1· the pl,tnt is establishecl is perhaps the most 11seft1!. At 
least this is the JJrocecl11re fc>1· the 11se <>f phosphon on chrysanthe1nu111 
,v!1icl1 is the only C'st,t!Jlished co1111r1e1·ci,1l progratn <>f chen1ical dwat·f. 
ing· ,vith which this ,tt1tl101· is ,1cq11ainted. 

Notably missing· he1·e is ;1 discussion of 1naleic hyd1·azide whicl1 
was cliscoverecl and used as ,t gro,vth retardant even previous to the 
discove1·y of the gibberellins. 'The reason is that 111aleic hydr,1zide is 
,t g·eneral 111etabolic inl1ibitor r,tther than being specifically hor1non-



:11. ,'\is<.> <>\'c1·-t1·c;1t111c11t 
to IJc JJ1·;1ctic:1I. 

(,'11/111111/ /)111(11·fi11g 

t<.><.J c:1sy fut· • 11S ltSe 

"l'l1c gl:1111<JJ'<>t1, ,,,;1y to cl,v,1rf JJl,111t,, ;1t JJ1·csc11t, is cl1c111ic,1ll)·, 
IJttt i11 ;1ny cli,c11,,i<i11 <>l l1eigl1t co11trcil, tl1e olclc1· c11lt111·;1l 111etl1ocls 
sl1011l<l IJe to11cl1ecl 111)011. Tl1c 111ost e;1sily 11nclerstcJocl c>f tl1e,e 111etl1-
c>cf, is tOJJ J)1·1111i11g. 111 s1>111c i11st;1nces, ,ts witl1 l1cclges ;1ncl le111011 
t1·ccs, t<JJJ sl1e:11·i11g i, 11,ccl t,i keeJ) tl1e JJla11ts low IJttt 1,vitl1 otl1e1· or-
1;)1;11·<l s1Jccics s11c·l1 ;1s ,tJJJJlcs ;111cl JJC,1cl1es, ;1 11111cl1 less seve1·e ,111d 11101·e 
skilll11l JJ1·1111i11g jolJ is nece,~;11·y if tl1e t1·ee is to be st1·ong, IJe,11· f1·11it 
i11 <111;1ntity ;111cl 11,it 1J1·011c to ,,·ilcl s11ckc1·i11g. 

llr><>t JJ1·1111i11g c;1r1 ;11,<> IJc t1secl t<J s11ccessl11lly 1·ecl11ce tl1e !1eight 
<>l ,111cl c,,e11 .,c,,c1·ely 1!,,·;11·1 so111c SJJecies. lt is ;1 )J1·ocecl111·c wl1icl1 is 
11sccl i11 tl1c ;11·t ol l1011,,ti. H<>,veve1·, it sl1011lcl IJc 11otecl tl1al 1·oot 
1i1·1111i11g· ,l1,i11l<l !Jc cfc>11c g1·;1cl11:1Jly witl1 ;1I! SJJCcies so th,tt tl1c JJl,111t 
c:111 ;1clj11st its t<>JJ g1·<>,,,1l1 ,i<>,,,Iy. 1-\l,o 1·<><>L J)r11ni11g 11111st' be ;1 co11-
ti1111e<I JJt·ocess. S<>111c JJl,111ts, 1·<i,e, IJei11g n<>t,1l1le, 1·es1Jo11cl 1:ioorly 

' L<> t:11111Je1·i 11g ,,· i tl1 \ l1e 1·<i<Jls. !loses tyJJic,1l ly res1Jci11cl by cl1·01Jping 
tl1ci1· lc,t\'es ;111cl IJy sl10,,,i11g i1·011 cl1l01·0sis 011 tl1e 11ew g·1·0,vtl1. 

Still ,1n<.Jt)11c1· e,11lt111·;1I g,1111l1it "''l1icl1 c,111 be 11sccl to cl1'\,a1·l· pl,111ts 
i, li111iti11g tl1c ,,,;1tc1· ;111cl 111i11e1·;1I 1111t1·ic11L sttpJJly. 111 this res1Ject 
tl1c 111i11er,1I 1111t1·ie11t ,,,I1icl1 c;111 !Jest l)e 1·cst1·ictecl is JJl1os1JI101·11s. Us
i11g ;111y otl1c1· ele111c11t t<J 1·ct:11·cl \Jl,111t gro,vtl1 11,11ally leacls to Jc,1£ 
cl1·01J <>1· 1111sigl1tly clcliciency S)'lll!Jlo111,. However, if g·1·owtl1 1s 1·e
st1 ictecl b)' I<>"'' IJl1os1Jl1<>1·11s it "'ill IJc fo11ncl ,1clv,1nt;1geot1s to recl11cc 
tl1c (Jtl1e1· 111i11e1·;1l 1111tric11t.~ t<> ,,,,oi(l s,1li11it)' i11j111·)' to tl1e le,1,,es. 

1'11e1·e is ;1 f1111cla111ent,1l cli I le1·e11ce IJet,,,ec11 tl1e 1·estriction ol 
,,,;1te1· ;111cl 111i11e1·;1] 1111t1·ie11ts ;1s ;1 clw,11·fi11g· metl1ocl ancl eithe1· to\J 01· 
1·1Jc>t 1J1·1111i11g. Tl1,1t cliffe1·e11ce is one ol b,1l;111ce. P1·1111i11g eitl1e1· 
1·1>cits cJ1· tOJJs 1·est1I ts i11 ;1 1·e,1(lj11st111cn t cir the otl1e1· to ,t bal;111cecl to11-
1·oot 1·;1tio. l:Zcst1·ict.i<i11 of g1·0,,,th IJy 1·cst1·icti11g· w:1te1· ,incl 1111t1·ients 
1·cs11lts i11 ;111 i111IJ,1l;111cl' i11 tl1,1L tl1e J'<Jols te11cl to 011tg·1·0,v tl1e tOJJS. 

Fi11,1ll)', tl1e1·e ;11·c 111;111)' ,v,1y5 i11 wl1icl1 tl1e co11c!11cting syste111 i11 
;1 t1·ce t1·1111k 111,1y IJe 111,1niJJt1latecl to 1·es11lt i11 cl1'\'a1·ti11g. 111 111ost i11-
st;111ces tl1c 111;111i1J11l,1ti<i11 111igl1t IJc classiliecl ,ts ;1 1·oot pr1111ing 111etl1-
<><I i11 tl1,1t 1·cst1·icti<J11 c)l the 1·ocit syste111 res11lts fro111 tl1e 111,111iJJtila
tio11. H<),,,e,,c1·, 1111.i1·e ,11IJtle l1<J1·111<>11,1I IJ;1l,111ce cot1lcl IJe involvecl. 
S<J111c cil tl1ese 111etl1ocls i11cl11cle g1·;1lti11g 011to ,t cl1,v;11-ting· 1·ootstock, 
11si11g ;1 !l\1';11·J·i11g i11tc1·stock, gi1·clli11g·, 1·c,,e1·si11g· ,i sectio11 ot· tl1e b,trk, 
11JJsi1le-(lo,1·11 scio11s, (JI' IJ11cl, ,111cl t)'ing ;1 k11ot i11 the t1·t1nk of a )'Ot111g 
,,tJJli11g. It i, 110L;1IJlc tl1,1t ,1!111ost ,1!! <.Jf tl1ese 111etl1ods 1·es11lt in ,t 
s,,,elli11g <J11 tl1e 11JJtJc1· si<lc of tl1e 111,111iJJt1l,1tio11 inclic;1ti11g· a low 1·,1te 
<Jf c;11·bol1ycl1·,1te ;incl/ 01· l101·111<>ne t1·a11,1Jo1·t to tl1e 1·oots ,,,11icl1 111igl1t 
IJc CXJJCctccl t<> 1·e,11lt i11 ;1 1·ecl11cecl 1·oot '>)'Ste111. Like,vise it ,11011!(! 
lie 111.itecl tl1;1L 111ost <>f tl1ese 111etl1ci1ls (lo not 1·es11lt i11 JJe1·111a11ent 
cJ,,,;11·fi11g si11cc l:tte1· g1·<>,,,tl1 te11cls t<> 1·cctily tl1e i11l1ibiti11g sit11,1tion. 

Te111p1:1·r1t11.1e r111cl l"l1otope1·ioll C'ont1·ol 

Tl1c y11,111tit,1ti,•c effects <)f JJl1oto1Je1·iocl 011 IJia11t g1·01,,,t!1 ,11·c 11ot 
<>I tc11 c1111Jl1,1size1l i11 1Jl,111t IJll)'Siolog1' co111·ses ,111cl yet photope1·iod 



c,1n !1ave ,1 1·,1tl1e1· l,11·ge eflect ci11 !1eig·l1t ,incl l1al)it of 1)!,1nts. ln gen
er,11, J)lant, . te11cl to l)e sl101·te1 ,incl IJ1·;111cl1etl 1111cler sl101·t pl1otc)
JJe1·iotls. ,111cl 111ore elo11g·,1te ,vitl1 less l)r,111cl1i11g 11ncle1· !011g· photo
JJe1·iocls. Tl1is !1eigl1t cliife1·e11ce ,lt 1011g ,incl sl101·t IJl1otope1·iocls is 
easily seen witl1 iorcet! E,1,te1· lilies. T!1e !1eigl1t cJi. JJl,111ts {'i11isl1ecl 
1111cler a 1011g JJl1otOJJe1·iocl 111,1y lJe l1,1lf ;1g·ain ,ts g1·e,1t ,ts tl1,1t of tl1ose 
fo1·ced 11r1cle1· sl101·t JJl1otoJJe1·iocls. Si11ce Easte1· lilies clo not b1·;111cl1, 
this f,tctor tloe, 11ot co1111Jlic,1te tl1e eflect ol JJl1otoJJe1·ioc! 011 JJl,tnt 
l1eigl1t. Q11ite ,isicle !1·0111 tl1e JJL11·1Joses of tl1is cliscussio11, b11t to co111-
JJ!ete tl1e ~to1·y, th<Jse l i I ies 1111cle1· lo11g JJ!1citoperiocls !J!oo111 so111e'A1h,1t 
soone1·. 

It shoulcl l1e n<>tecl tl1,1t ,l101·t JJl1otOJJe1·iods 111,1y 11ot 011ly 1·est1·ict 
g1·0,vtl1 bt1t 111,t)' ,1ctt1,1l!y c,111se JJ!,1nts to l)eco111e clo1·111a11t 'A1l1ich, of 
C()lll'Se, i11clic,1tes ,I 110-g1·0,11t)1 si lll,I ti 011. 

Tl1,1t te1111Je1·;1t111·e c,tn IJe 11set! to keeJJ pl;1nts shc)1·t is 11ot ,o well 
k11o'A'n except i11 the ~c11se tl1,1t JJl,111ts g·1·c1,,, less JJe1· 1111it of ti111e ,tl 
te11111e1·,1t111·es IJelo,11 OJJti11111111. Yet tl1e ;111tl101· l1,1s clevisecl ;1 syste111 
ol va1·i,1ble te1111Je1·;1t111·e lci1·ci11g ,11!1icl1 l1;1s JJ1·ove11 effecti,·e 011 JJCJin
setti,1s ,incl Easte1· lilies. Tl1e ic!e,1 of v,11·i,tlJle te1111Je1·,1t11re is based 
011 s11bjecti11g tl1e JJl,1nt to lo111e1· tl1;111 OJJti11111111 fo1·cing· te111pe1·;1t111·es 
tl111·ing· tl1e JJe1·iocl i111111ecli,1tel)' fc1llo,11 i11g flo,1·e1· b11cl fo1·111atio11. Tl1e 
cl:1te ol llo,11e1· b11cl fo1·111;1tio11 is 1·el;1tivel)' e;1sy to ,1sce1·t,1in £01· JJoi11-
setti,1s ,vl1icl1 ,11·e ,1 sl101·t cl,t)' JJl,111t 101· ,vl1icl1 tl1e c1·itic,1l JJl1oto1Je1·iocl 
is ,1bout Octobe1· ;;_ Lo,1'e1·i11g c!_,tv ;111cl 11igl1t 1·01·ci11g te1111Je1·;1t111·es 
IJ)' 10°F cl111·i11g tl1c 111011tl1 fol!o,1·i11g b11cl initiatio11 l1,1s lJee11 fo11ncl 
to 1·ecl11ce !1eigl1t IJy s0111e 40o/0 \1·itl1011t 1·ec!11ci11g tl1e 1111111l)e1· ol le,1ves 
01· b1·act size 01· c,111si11g· l,1te bloo111. 

Ho,11 111,111)' J)l,111ts ,,,ill 1·es1Jo11cl to ,,;11·ial1le te1111Je1·,1t111·e g1·0\ving 
c·o11clitions a11cl JJl1otoJJe1·ioc! is 1111k110,11 11 ,incl JJ1·ese11ts ,1 ,,,icle fielcl 
fo1· 1·esea1·ch. lt is !101)ecl tl1,1t so111e of tl1e ,111clience !1e1·e 111igl1t fi11d 
this 1·esearcl1 fielcl ot i11te1·est. 

• 
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