
i\,fODER1\T01i I~ANCASTER. Tl1,111k y<)tt 0111· J)t·ogi·,1111 this 
11101·11i11g, ,ts vot1 J1,1ve all 11ote(! lro111 vot1r l)t1llet111, i~ l)roke11 into th1·ee , , 
c,ttegories. Fi1·st, 1\ Stt1cly of Pl,111t C~1·owtl1 Substa11ces in E,1sy ancl Dil-
lic11lt-to-1·oot C11ttings; seconcl, ,1 J)anel cli~ct1ss1011 011 tl1e q111ck-dip 1neth
ocl of 11si11g grov.rtl1 s11lJsta11ces, ,ind l111,1lly ,1 d1sct1ssio11 of tl1e Bt1clding 
of l)ogwood 1n the Field. 

vVe will l1ear f1·om ot1r spe,1kers ,incl the11 11nn1ediately followi11g 
e,1cl1 SJ)e,1ker or pa11el we v,rill !1,1ve ,1 sl101·t question and answer period. 

As I ,valked into the hotel yesterclay evening, one of the l1rst gentle
n1en I l)t11n1)ecl into was 111y good fr1encl H11gh Ste,1ve11so11. In the con
versa t1on we even tt1al ly t,1lkecl a bot1 t the ,v1ntering of cont,11ner stock. 
tie saicl, ''v\Te have the answe1· clo,v11 in St Lot1is." I knew they ,vere 
111uch, 11111cl1 colder tl1an we are I bec:1111e very 111ucl1 interested. He 
went on ,tnd expl,1i11ed th,1t ''\,Vhat we ,tre do111g, we are selling all ol 
0111· pl,1nts." I thot1gl1t 1 ,vot1lcl pass tl1at ,1long to yot1 gentle1nen. 

,v1tl1ot1t ,1ny 111ore aclo, 111,1y I present Dr Cl1arles E. Hess, Depart-
111e11t of Hortict1ltt1re, P11rclt1e University, who will reJ)Ort to tis on ''A 
Stt1cly of Pla11t Gro,vtl1 S11bst,111ces i11 E,1sy ,111cl D1ff1cult-to-root Ct1t-
tings." Dr. Cl1,1rles E. Hess! (Appl:1u~e) 

DR CH.A.RLES E HESS: Tl1,111k yot1 ve1·y 111t1cl1, Art 
lt 1s intere,ting that 111 tl1e !1isto1·y g1,,e11 by P1·es1cle11t Nordine that 

tl1e Pro1)agato1·s Society ~01·t ol clied ot1t ,It t!1e ti111e it clicl. A cott))le of 
ye,11·s late1·, 111 1935, tl1e fi1·st icle11tilic,1tio11 of tl1e 11,1tt11·al l1orn1011es in 
plants w,1s re,1!1zed. 'This 111arkecl the beginning of the t1se of hor1nones 
to stimt1late 1·oot i111tiation. ,111cl tl1e1·e l1ave bee11 thot1sands ancl thott
s,111ds of J),IJ)ers de,1l1ng witl1 tl1e t1se ot l1or111ones to st1mt1l,1te root for-
111,1tion. This 1norning l ,vot1lcl like to spend so111e t1111e on these, ancl 
then disct1ss s0111e new ,1spects that ,ve ,ire getting into, finding that 
J)la11t hon11ones tl1e111selves ,ire not tl1e entire answer. 

A STUDY OF PLANT GROWTH SUBSTANCES IN EASY 
AND DIFFICULT-TO-ROOT CUTTINGS 

CHAllLJ,s E. H1,s, 
Pi1rd1te U111ve1·.~1 t1, 
l,afa11ette, J11d1r111a 

Since 1935, the tise of plant hor1nones to indt1ce roots on cuttings 
has received a treme11do11s a1no11nt of ,1ttention. Ho,vever, 1935 clid not 

J 

mark the beginning of the use of ])!ant hormones, since Dutch pro1)aga-
tors 11sed a for1n of root incl11ci11g ho1·n1one o,,er 100 )'ears ago. 

The Dutch propagators split tl1e base of a clifficult-to-root ct1tting 
ancl ,inserted a whe,tt grain. Tl1e ''p1·epa1·ed ct1tting'' ,vas stuck into a 
1neclit1n1, ,incl rootecl faste1· and in higl1er percentages. Today, we know 
tl1at the 1·eason for this response was that ,ts a wheat grain germinates 
it releases at1xi11s or plant hor1nones. 1\s the at1xins were released by 
tl1e ger1ninating gr,1in they we1·e ,ibsorbed by tl1e cutting and rooting 
w:1s sti1nulatecl. 

Auxin is ,111othe1· te1·111 for tl1e n,1t11ral l1or111011e J)roc!t1cecl in J)l,1nts. 
l"l1i, 11;1t111·;1l l1c,r111nne p1·oc!11recl in the yo11ng le,1ves ,tncl in tl1e l)t1cls of 
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tl1e J)la11t, 1110,,es do,v11 tl1e ct1tti11g· to tl1e !),1se. If tl1e ct1tti11g ,,,as left 
on tl1e J),11·e11t JJl:1nt, tl1e ,1t1x1ns ,vot1lcl jt1st keep 111oving clow11 the ,tern. 
Ho,,,e,,e1·, ,1~ soon as ,,,e t,1ke tl1e ct1tt111g, tl1e 11orm,1l JJathway of the 
,1t1x1ns 1s l)lockecl a11cl so tl1ey st,11·t acct1111ul:1ting ,tt the !Jase of tl1e ct1t
t111g. Alte1· tl1e ,1t1xi11s 1·c,1cl1 ,111 act1,·e co11cc11t1·,1t1c>11, ro<)t, ,viii be 
initiated. Also, ,1s yot1 1·e111e111l)er ±1·0111 so111e of tl1e ,vo1·k I J)rese11tecl 
at a J)reviot1s 111eeti11g (Dece111be1·, 1954) we know that st1gar, ,incl other 
foocl 111ate1·ials also 1110,·e clo,,·n the ste111 ancl ;1cct1111t1late at tl1e b,1se of 
tile Clltti11g. 

No,v yot1 111;1y ask, 1£ ;1 JJla11t is goi11g to 1nant1l,1ctt1re its o,vn ;111xins 
01· l1or111ones, ,,,11y go to tl1e t1·ot1ble of a1)plyi11g 111ore? vVell, one J)1·ac
tic,1l 1·easo11 is tl1at even tl1ot1gh ;1 ct1tting is e,1sy to root, we c,111 still get 
an inc1·e;1secl 1·ooting 1·es1)011se by aclcli11g a syntl1etic ,111x111. J11 other 
wo1·c[5, i11 111any cases the 1·ooti11g 1·esponse tl1,1t occurs nor111,1lly is 11ot 
as g1·e,1t or as [,1st :1s tl1e J)1·01)ag,1to1· wot1ld like. '\•Ve ,v,111t to speecl UJ) 
the 1·eaction ,111cl get 11101·e 1·oots 011 the ct1tti11g S(J we w1ll be sure tl1at 
\\'e "'ill l1,1ve ,1 11nifo1·111 stand ;111cl 011e wl1icl1 will qt1ickly 1·eest,1l)lisl1 
its 1·oot syste111 ,,, l1e11 J)Ottecl t11). 

A11 ex,11111)le of tl1is c,1n he sec11 witl1 c11tt111g\ of Hedc1·(1 l1el1x, the 
English i,,y. Tl1e j11venile tor111, ,vhicl1 is 11sed as ;1 g·rot111d cove1·, roots 
very easily. '\1Vith 110 tre,1t111ent at all, we get a11 aver,1ge ol lour 1·oots 
J)er c11tti11g. Ho,ve,,e1·, if ,ve t1·e,1t tl1e111 with n,1J)thaleneac.etic ,1cicl, a 
1·oot J)ro111oti11g s11bst,111ce, ,ve i11c1·e,1,e the n11111l)e1· of 1·oots to 20 J)e1· 

• 
cutt1n!2'. 

v 
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A seconcl 1·easo11 ,,,hy ,,,e t1 e,1t ct1ttings ,1•itl1 syntl1etic 111ate1·i,1ls is 
that besicles be111g al)le to 111,1nt1f,1ctt1re l1or111ones, J)lants l1ave the ,tl)ility 
to clest1·oy the111 Tl11s is ;1 safety 1necha11is1n J)l,1nts have, so tl1at if 
so111e of the b11cls or leaves start to J)rocluce ,in excessive a111011nt of l1or-
1none, tl1e pl;111t can 111aintain a ])roper hor111one balance by destroying 
the excess. I11 cc>nt1·ast, sy11thetic co1npounds are clifferent fro1n the ones 
tl1,1t are 111acle ,vithi11 the ])la11t, and the pl,1nt does not l1ave the ,1bility 
to clestroy tl1e111. As a res11lt tl1e synthetics can get into the plant ancl 
clo tl1eir ,,•ork ,vitho11t bei11g destroyecl Tl1e1·efore, we have a greate1· 
response fron1 t1si11g syntl1etic root pro1note1·s in comp,11·ison t(> tl1e use 
of ,1 11at111·;1l l1or111011e 

1\11x111s, however, are only J)art of tl1e problen1. I thi11k yo11 all 
re,1l1ze tl1at the ha1·c!er a c11tting is to root tl1e less it respo11ds to the 
apJ)licatio11 of ,1 1·oot J)ro111oter The ct1ttings witl1 ,vhich ,ve 1·eally l1ave 
tro11ble ;ire tl1e ones ,vhicl1 give the least response when we apply our 
root J)1·0111oters. 1-\n exa111ple o( this can l)e seen ,vith ct1ttings of tl1@ 
1nat111·e, flowe1·ing [01·111 of Hede1·r1 l1elzx. 'Abot1t the best 1·ooting we 
c,111 obt,1111 ,,,itl1 this 111at11re woocl is 7 to 16 per cent ,vith ,1n average 
of I 01· 2 1·oots on tl1ose tl1,1t clo root Treati11g the 111att11·e c11tti11gs 
with 5() ])p111 naJ)thc1le11eacetic ,1cicl clicl not incrc,1se tl1e per cent root-
111g ,111cl tl1e n11111be1· of 1·oots ,,,;1s inc1·easecl 011ly fro111 2 to 4 roots J)e1· 
1·ootccl c11 tting. 

f\J)l);11·ently, tl1erc is so111etl1111g el,e involvecl in root initi,1tio11 l)e
siclcs ,111x1n a11cl foocl 111,1teri;1ls ~ince if 011ly the,c two factors were in
volvccl, we sl1011lcl l)C ,t!)le to i11creasc the 1·oc)ti11g res1Jonsc of 111;1t11re 
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ct1tt111gs LIJJ tc> tl1,1t obt,1i11ecl ,vitl1 tl1e Jt1,,en1lc ct1tt111gs. 1 feel ,,,e c,111 
,,1y 1t 1~ nc)l loocl 111,1tc1·1,1ls ,,,J1ich ;11·e ];1cki11g l)cc,1t1,e yo11 c.,111 J)fOJJag,1te 
tl1e ct1tti11gs 1111de1· 1111st ,,,I1e1·e yot1 l1ave JLl,t ,1l)<>ttl icleal conclitions ,is 
J,11· ;1s l<)<icl 111,1nt1l,1ctt11·c 1s co11ce111ecl, ;111cl still tl1e ct1tt111gs 1·e111,1in cl1f
l1ct1lt to 1·oc>t 111 l,1ct, tl1e lfi J)e1- ce11t 1·oot111g "'e cl1cl get witl1 111at111·e 
Heclc1·r1 ct1tti11gs \\',ts u11cle1· 1111,t. 

vVl1,1t else tl1e11, C,ln be involvecl i11 the for111ation ol roots otl1er 
' 1!1an a11x111s a11cl lood 111ate1·i,1ls? Tl1e lirst le,1cl to ,1 sol11t1on of tl1is 

fJ1·oble111 w,1, 1n ;1 JJape1· tl1at ,vas JJ1·ese11ted IJy Spiegel ;it tl1e 14th J11-

te1·11,1t1011;1I Hortict1lt111·,1l Co11g1·ess 111 tl1e Netl1e1·la11cls 

vV01·ki11g ,,,itl1 e,1sy ,incl cliffic11lt-to-1·c;ot c11tt1ngs <>f g1·,11Je l1e fot111cl 
tl1at tl1e cl1ll.1c11lt-to-1·oot c11ttings co11ta111ccl ,111 111!1ilJ1to1· <>1· ,1 s11,l)st,1nc.e 
,vl1icl1 ,,,011lcl IJlock 1·ooti11g 1·,ttl1e1· tl1an JJ1·0111ote it. 

To cle111011st1·,1te tl1is l1e tc>ok rlillic11lt-to-r<>Ot c11tti11gs ;111cl JJLtt the111 
111 a ,,,,1te1· lJ,1tl1 ,111d s0;1kecl tl1e111 ;1t 1·00111 te1111Je1·,1tt11·e 101· ,,,11·1011s JJe-
1·1c,cl, ol t1111e 1·,1nging f1·0111 21 to 9fi l10111·s. Al tc1· tl1e c11tti11gs we1·e so,1k
ecl, l1e JJla11tecl tl1e111 111 tl1e 111eclit1111 ,111cl lo11ncl tl1,1t tl1ey ,ve1·e 11111cl1 
c,1sie1· to 1·oot. It see111ecl tl1,1t d111·i11g tl11s 1Je1·iocl ol so,1k111g so111etl1111g 
,vl1icl1 was i11 tl1e c11tti11g ,,,;1s leacl1ecl 011t, ,incl tl1en tl1e c11tting IJec.-1111e 
e,1 ,y to 1·oot. 

Tc> check tl1is a l1ttle f111·tl1er, l1e took e,1,v-t<>-1·oot g1·,11Je cutt111gs 
,111d so,1kecl tl1e111 i11 tl1e s,1111c ,vate1· i11 "'hicl1 tl1e clifl1ct1lt-to-root ct1t
ti11gs l1,1cl lJee11 so,tkecl, ;111cl ,111·e enot1g·h, tl1e e;1sy-to-1·o<>l ct1 tt111gs lJec,1111e 
cl i fi1ct1 It-to-root. 

vVe deciclecl to see il otl1e1· cl1ffict1lt-to-root 1Jl,111t, ,11ot1lcl 1·es1Jo11cl i11 
tl1e s,1111e 111,11111e1·. "'\1Ve cl1ose the Engli,11 ivy ,ts .1 1Jla11t to stt1cly, 1101 
only 1Jeca11,e ,,,e !1,1cl .1 g1·e,1t cliffere11ce i11 rooti11g 1Jetwee11 j11venile a11cl 
111att11·e fo1·111s, IJ11t also IJeca11se \\'e coulcl get !Joi 11 101·111s cif c11tt111gs 011 
tl1e ,,1111e JJl,111t Jn tl1is \\'ay ,~,e were ,1~,t1recl tl1at 1!1e 111,1ter1,1l was ,It 
least ge11etic,1lly ,i111il,1r, ,,,hicl1 111,1y 11ot IJe the case ,,,J1e11 yo11 ,11·e t1si11g 

, 

v;11·1et1es. 
Tl1e fir,t tl1i11g ,,·e clicl \\'as to 111ake c11ttings of tl1e 1n,1tt11·e lor111 ,111cl 

,oak tl1e111 i11 ,v,1te1· Tl1ey ,,,ere still cliffict1lt to 1·oot. Tl1e 11ext steJJ 
,vas to 111ake extr,1cts o( the 111at111·e ;incl juvenile tisst1e to ,ee il the ex
t1·,1cts J1;1d i11l1ib1tor,. i\s it tt11·necl 011t, "'e fot111cl inh1IJ1tors 111 botl1 
tl1e 111,1t11re ,incl tl1e i11ven1le 11·oocl vV1tl1 tl1ese re,t1lts we cot1lcl 1101 
exJJla111 the gre,1t cliffe1·ence in 1·ooting lJet,vee11 tl1e j11ve111le ,111d tl1e 
111at111·e for111 on tl1e lJasis of 1nh1!Jitor content. 

About tl1is ti111e ,ve beg,1n working on a rooting test which made 
11se of etiolated j\,ft1ng bean c11tt111g5. Tl1e bea11s a1·e g-er1n111atecl in con1-
JJlete clark11es, in ,1 1·00111 \\'l1icl1 is keJJt ,1t 78 clegrees Fal11·e11heit ;incl 80 
1Jc1· cent 1·el;1tive l111111iclity. Five cl,1ys alte1· ger111in,1t1on tl1e !Jeans a1·e 
clec<l1Jit,1tecl, that i, we ct1t off tl1e seecl leaves 01· cotyleclo11s ,is ,veil ;1s 
tl1e JJ'ri111ary leave, Tl1is rc1noves ;1 ricl1 so111·ce of 1·<icit (Jro1nc>ting s11!J
st,111ces Ct1tti11g5, 5e,,e11 centi111ete1·, 1011g, ,11·e 111acle 11·0111 tl1e JJOrtio11 
ol tl1e seecll111g wl1icl1 1·e111,1ins ancl the11 are IJl,1cecl i11 v1;1ls, ,vith tl1e 
ex11·;1ct, we ,ire testing They rc111,1i11 in this vi,11 101· 10111· clays, ,111cl ,ire 
tl1e11 t1·,111sfe1·1·ecl 111to ,v,1te1· ,111cl allo,,,ecl to lor111 roots. l{c>ot lo1·111,1tio11 
t,1kes ,1lJot1t live cl,1y5 frc>111 tl1e t1111e tl1e c11tti11g, we1·c li1·,t 111acle. 
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Tl1e 111<>st i1111)01-t,111t tl1i11g we fot111cl witl1 this te,t is tl1;1t tl1esc 
Clltti11g; clo not 1-c;J)Oll(l to ,lLIX!ll ()!' ll<Jl'Jll()Jles. 1-11e c11t t111g, ftlflll ,I 
certain nt1111ber oi roots, wl11cl1 i5 11ot i11creasecl by the ,1clditio11 of ,111x-
111. The J\,fung !)ean c11tting, tl1en, is very ;111111,11- to tl1e 111,1t11rc ivy 
c11tti11g, ,vl1icl1 cloes 11ot 1-es1)011cl t<> tl1e ,1clclit1on of root-1)ro111oting s11l)
stance;. vVe no,\' I1avc ,1 test ,v1tl1 ,1•l11cl1 '\'e c,tn li11d s11bst,111ces tl1at 
J)1-01n<ite rooting other tl1an a11x111s. 

vVe first used this test to clete1-1n1ne tl1e 1-espo11se of tl1e c11ttings to 
extracts oi tl1e j11ven1le ancl n1at111-e for111s of ivy. I1c)th extr,tcts alone 
cl1d 11ot i11c1-ease tl1e 1111111be1- ot roots p1-ocl11cecl in tl1e J\,fung bean c11t
ti11gs l\11xi11g tl1e n1att1re extract witl1 ,1t1xin ,ilso, gave little increasecl 
rooting Ho,ve,•cr, ,vhen ,,,e 111ixecl tl1e jt1ven1le extract with ,111x1n, we 
obtai11ccl ,L ve1·y la1-ge 111c1-ea,e in tl1e rooti11g 1-es1Jo11~e. Fron1 this a11d 
si1nila1· ex1Jerin1c11ts we concluded that 111 the j11venile cutting, whicl1 
is easy to 1·c)ot, tl1ere ;ire st1bsta11ccs whicl1 pro111ote 1-ooting only if they 
,Lre in the J)rese11ce of tl1e 11,1tur,1l plant l1or111one 01- a synthetic, like 
indolel)t1ty1·ic acicl. '\!\Te call tl1e s11l)st,1nces we fine! in the juvenile cut
tings, ''col,1cto1-s." 1-11ey wo11't ,vo1-k ,1]011e, \)11t when yo11 apJJly the111 
in co1nbin;1tion ,v1th ;111xin, yot1 get an incre,ised rooting resJJonse. 111 
cont1-,1st, tl1e ''cof,1ctors'' are lacking in tl1e n1att11-e ct1ttings. 

This ca11 also be sho,\'TI in ,in experi1nent in which ,t scio11 of jt1ve-
11ile ivy is g1 ,iftecl onto a 111,1tt1re ivy ct1tting. Tl1e n1att1re ))Ort1on of 
tl1e c11tting-gralt co111bination, t1-e,1ted ,\,1th ,in ,1t1xin, will now root! 
Fro111 tl1is CXJJeri111ent ,ve a;;t11ne tl1,1t tl1c cof,1ctor; th,1t are produced in 
the j11venile scio11 111ove tl1ro11gh tl1e gr,1ft 11111011 into tl1e 1nat11re cttt
ting. '\i\The11 the cofactors co111b1ne with the ,1t1x1n, roots ,ire initiated. 

vVe ha,•e also "·01-ked ,vith tl1e reel ,incl "'hite flowering fo1-111s of 
H1bz,5c11,5 Rosr1 51r1en.515. The ,,·hitc for111 is f,1irly l1arcl to root while 
tl1e red flo,vering for1n is f,1irly e,1sy to root. There is also a white va-
1-iety which 1, 1nte1-111ecl1,1te 111 its al)ilit)' to root. 

We have n1acle extract, of tl1e tiss11cs from the H1b1scits to 5ee if 
,ve ,\,ot1ld isolate the rooti11g colactors T11cicle11tally, in tl1e e,1sy-to-root 
reel variety, ,ve J1;1cl I ()0 per ce11t rooting, ,ind ;1veraged 15 roots per cut
ting. In tl1e inter1necli,1te-to-1·oot variety ,ve had a1Jproxi1nately 80 per 
cent rooting with ,in average n11111lJe1- of five roots per c11tting, ,ind witl1 
the difficult-to-root we l1ad aJJproxi111ately five JJer cent rooting with an 
,iverage of tl1ree roots JJer rooted c11tting Fron1 tl1e extr,1cts we found 
that the easy-to-root c11tting l1ad four cof,1ctors or four s11bstances which 
J)romote rooting 1n con1\Jination with at1xin, the intermediate had three, 
;ind the dittict1lt-to-root had one. Perhap,, witl1 an ''i1n1Jossible-to-root'' 
variety we would not find any cofactors Apparentl:Y, we can correlate 
tl1e nt1mber of cofactors that are present with the ability of a CLttting to 
root. That is, if the cutting 1s very easy to root 1t will have at least 
fot1r cofactors present, 1f it is d1ffict1lt-to-root 1t may have only one 

'\!\Te are TIO\\' trying to pt1r1fy tl1ese cofactors so that we can identify 
then1. If this cot1ld be done, ,ve could tl1en extract them from the easy
to-root lor111s a11d ,ipply the111 to tl1c d1flict1lt-to-root cuttings ancl obtain 
good rooting. So fa1- we h;1ve been able to clo tl1,is tl1rot1gh a gr,tft 
1111io11, !)tit J1;1vc 11ot ,hec11 ,tl)le to clo this ,vitl1 tot;1J ext1·;1ct\. '\i\Tl1at we 
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,,,ot1lcl like to clo 110,v is [incl tl1e cl1e111ic,1I 11,1tt11·e of tl1ese st1bsta11ces 
,111cl ;11>/)ly tl1e111 tr> tl1e cliff.ict1lt-to-1·oc>t t)'J>Cs. It 111;1y lJe 11ecessary to 
l1ave a sy11tl1etic for111 of tl1ese cofacto1·s so tl1c JJl,int c,1nnot i11acti,,ate 
tl1e1n, as it cloes its natt11·al at1xi11s. 

lt is going to lJe a 1011g cl1·a,v11-ot1t e[fo1·t, lJt1t ,,,e eventt1,1lly l101)e 
to lJe ,tble to 111ake a ditfict1lt-to-1·oot ct1tti11g·, e,1sy to 1·oot by feedi11g· it 
,vith tl1e cofacto1·s that are 111issing. ,,ve l101Je th,tt it will IJe JJossible to 
st1p1Jly these st1bstances in a concentr,itecl cli]J or talc at the same ti1ne 
,,,e ap]Jly the root JJroi11oters ,vl1icl1 ,ire JJrese11tly bei11g used. . 

To st1mr11a1·ize, then, altl1ot1g·l1 ,1t1xi11 01· l1or111ones JJlay a very i1n
JJort,1nt role in rooting, they are not tl1e co1111Jlete ,ins,ver. The 1nore 
clil'fict1lt a ctitting is to root, the less it 1·es1Jo11ds to ,1t1xin ,tlone. I11 
so111e diffictilt-to-root ct1ttings st1rh ,ts tl1e g·r,tJJC, tl1ere ,1JJp,11·e11tly are in
l1ibitors ,vhicl1 can be leachecl oi1t, 111aki11g rooting· easy. In other ct1t
ti11gs whicl1 are diffict1lt-to-1·oot, tl1e cliflict1lty see111s to !Je clue to the 
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* * 
• 

l\1R. RICHARD FILLl\•IORE (D111·!1,1111, N.C.): 
;1sk ,vl1ether 01· not those gTaJJe ct1tti11gs ,,,e1·e clo1·111;111l, 
01· ,-vhetl1e1· they \¾·ere active!)' g·1·0,,,ing, le,1fy ones. 

* 

I ,vot1ld like to 
leafless ct1ttings 

DR. HESS: These we1·e clor111,111t ct1ttings ,tt tl1e ti111e they were 
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SJJonse to tl1e aJ)plication of at1xins. Ot11· i11ter1Jret,1tion of tl1is is that 
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ttJJ to ;1!1ot1t 25 JJer ce11t of tl1ese gr,tfts 
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f1·0111 the scic>11. wl1c11 tl1cy ,11·e in the g·1·,1fti11g· c,1se. If y<>tt t,1kc j11st cut
tings of 13111c -~1Jrt1cc a11cl ,tick tl1e111 uncle1· the s,1111c co11cliti<>11s, yo11 n1ay 
get 011e JJer ce11t, ,vl1icl1 is cloing· pretty goocl. Eve1·g·1·eens also l1,1ve 
j11vc11ile ,111cl 111,1t111·e st,1ges of g1·0,vtl1. ,,vJ1e11 tl1cy ,11·c i11 tl1e seeclling 

_st,1ge tl1cy ,11·e 11s11,1lly i11 tl1c j11vcnile co11clition; witl1 co11tin11ecl g1·owtl1 
they beco1ne 111,1t11re. ~-his is another 1·e,1son wl1y yo11 c,111 t,1ke c11ttings 
fro1n ,t s111,1ll seedling· of· an evergreen ancl get it to 1·oot f',1irly easily. 
When it beco111es olcl, it becomes n1ore cliffic11lt to 1·oc>t. The Blue 
spr11ce is ,1 clo11e 01· ,1 111;1t11re' spruce. I feel wl1,1t is !1,1pJJening· in the 
case of tl1e l3l11e spr11ce is 'that tl1erc is ,1 t1·,111s1nission of tl1e cofactors 
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ivlR. _Jll\1£ WELI,S (lled Ba11k, N .. J.): First of :111, 110,v clo yo11 
cleter111i11e tl1,1t tl1ere a1·c f<Jt1r cof,1ctors? Arc tl1ese cle,1rly se1Jara!Jle? 

DR. HESS: To ,111swe1· tl1at, Ji111, ancl if it is ,111 rigl1t, T will show 
yo11 C>11r JJrc>cecl111·e of ext1·,1ction wl1ich is 11ecessa1·y lo ,111swer yo11r 911es-

• t1on. 
The le,1ves ,11·e tl1e so111·ce of rooti11g cofacto1·s IJec,111se we c,111 take 

isolatecl lc;1ves of the j11venile for111 and root tl1e111 ,vitl1011t ,111y t1·ouble 
• 

,it all, ,111cl ,,,e l1,1ve not bee11 able to root tl1e 111at111·c. So ,,,e can go 
b,1ck as f,1r ,ts tl1e lc,1ves ;111cl g·et tl1e cofacto1·s. JJ1-esenl i11 tl1e j11venile 
for1n. Tl1ese, of co11rse, l1a,,e been treated. vVl1e11 we 111,1ke tl1e extr,1ct, 
we 11se {Jri111;1rily tl1e le;1ves. If ,,,e thre,,, ste111s ,incl b11cls in there we 
wo11lcl l1,1ve ,1 lot 11101·e cliffic11lty in clete1·111i11i11g ,,,J1at tl1c :1ct11,1l so11rces 
are. 

We bri11g tl1e c11tt ing·s in, t,1ke the le,1ves off, :111cl clry freeze tl1e111 
in ,t JJrocess c,1l!ecl ''freeze clrying." The re,1son for tl1is is to JJrevent 
any che111ie,,1l 1·e,1ctio11s going on in the tiss11e cl11ring tl1c extraction. 
After it l1,1s been free;,e clriecl or Iyophillized, we take ,1 s,1111ple and ex
tract it witl1 ,1lcol1ol. After ,t co11ple of l1ours of extraction we evapo-
1·ate the ,1lcohol extr,1ct to j11st abo11t ;1 clry conclition, ,incl we then add 
a s111all ;1111011111 of :1lcohol to take the 111ixt11re back tlfJ into sol11tion. 
Tl1e extract in ;1 l1ypocler1nic neeclle is spottecl c>n ,t JJiece of filter JJaper. 
This is c,1llecl tccl111ic,1ll)' ,1 ch1·01natogra111, wl1ich is l111ng i11 ;111 eco1101ny 
sizecl test t11IJe. v\'e ;1110,v this filter paJJer to J1,1n£\· ;1\Jove tl1e solvent 
for 18 hours ancl the11 lower it into the solvent. The solvent 111oves tip 
tl1e filter paper ancl after it reacl1es a certain point we take the chroma
togram ottt. 

In this SfJOt are s11!Jstances ,vhich have different solt11Jilities in the 
solvent we 11se. As 1!1e solvent moves ttp tl1is JJiece of filter JJ,lfJer, tl1ose 
s11bsta11ces ,vl1icl1 are 111ost sol11ble will stay rig·l1t in the origi11al spot. 

Wh,1t we l1ave clone si1nply, then, is to take a 111ixt11re ancl separate 
it into sever,11 s11IJst;1nces, by 1ne:111s of a cho1natogra111. Tl1is is c11t into 
striJJS ,incl JJlacecl in ,1ials ,vitl1 1'v[ung be,111 ste111 seg111ents. This tells 
11s wl1ere <>11 tl1is st1·i1J we fine! tl1e st1bsta11ces ,sti1n11!,1ti11g rooting. 

Tl1ese l\1f1111g IJe,1n c11tti11g·s jJroclt1ce ;1 1111111bcr of 1·(iots witl1c>11t ;1ny 
t1·e,1t111e11t :1t ;111, :incl tl1erefore ,ve can :,Is<> 111e;1511rc i11!1il)itio11. In 
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otl1e1· wo1·cls, tl1e1·e is s0111etl1i11g i11 tl1e extr,1cts tl1at ,,,011lcl block 1·ooting, 
it ,viii ,1Jso sho,,, ttJJ. 

111 extr,1cts f,ro111 the red, 01· easy-to-1·oot ,,a1·iet)' ,,,e l1,1d 1·ou1· ,11·e,1s 
i11 tl1e cl1ron1atog1·a111 ,,,hich 1)1·01noted 1·ooti11g. 111 ext1·;1cts f1·0111 tl1e 
cliffic11lt-to-root ,,,hite ,,a1·iety tl1e1·e ,,,e1·e th1·ee seg111e11ts ,vl1icl1 inl1ibitecl 
1·ooting and one ,,,l1icl1 JJ1·on1oted it. 

i\•IR. vVELLS: Th,1nk )'Oll ,,e1·y llll!Cll, Cl1a1·lie. Tl1,1t is ve1·y COlll-
j)lcte ;111cl cle,11·. · 

Is it JJOssilJle to take lea,;es of a tJla11t ,,,hicl1 ,,,ill 1·oot e,1sily ,is a 
vigo1·011s soft-g1·owi11g shoot ancl to ext1·act £1·0111 tl1ose lea,,es i11 ,1 si1111)le 
111,11111e1· ancl freeze that 111aterial a11cl 11se it 011 ,1 clo1·111,111t c11tti11g? H,1ve 
yo11 do11e th,1 t? 

Dll. f-IESS: No. '1'011 l1a,•e to 1·i1·st se1Ja1·,1te tl1ese co1111)011e11ts ,111cl 
IJt11·ify tl1c111. If yo11 11se the total ext1·act yo11 ,,,ill !1ave botl1 i11!1ibitors 
,111cl }J1·0111ote1·s JJ1·ese11t. \•Vl1atever elfect )'<)ti ,viii get ,,•ill IJe tl1e 11et 
IJet\\,ee11 tl1e ,-ictivity of inl1ilJition a11cl tl1e ,1ctivity ot !Jl'<)111otio11. So 
[,1r i11 ,tll lyo1Jl1illizecl ext1·acts ,,•e !1ave \Jee11· s11ccess£11l i11 getting tl1e 
stin111l,1ting elfect 011ly afte1· ,,•e h,1ve p111·il'iecl a11cl se1),11·,1tecl JJ1·0111ote1·s 
,111cl i11l1ibitors. 

l clo11bt if it ,,,ill !)e possible to take ,111 ext1·act ol ;111 e,1sy-to-1·oot 
JJl,1nt ,111cl ,1 IJJJly it to l1,1rcl-to-1·oot 011e 1111 ti I it l1,1s g·o11e tl11·011gl1 so111e 
ste}JS o[ JJ111·ilic,1tio11. Tl1is ,vo11ld be a nice direct ,1JJplic,1tio11 but _it 
11eecls ,1 little 11101-e IJuril'ication befo1·e it is JJOssible. 

i\111{. \·VELLS: Ca11not a balance of cofacto1·s !Je t1·,1ns111itted to tl1e 
s;1111e tyJ)e of c11tti11g b11t at a dif'fe1·ent stage in its g·1·c),vtl1? 

l)ll. HESS: It 1n,1y be possi\)le witl1 ;1 co111bi11;1tio11 of le,1cl1i11g to 
1·e111ove tl1e inl1ibito1·s lro111 a h,11·d,,•ood c11tti11g a11cl tl1e11 tl1e ,11JtJlic,1-
tio11 of ,111 cxtr,1ct £1·0111 a leafy soft,voocl c11tti11g to get JJI't)111otio11. l 
still s,1y l ,1111 a£1·aicl yo11 ,viii 11,1,,e to do so111e pu1·if ic,1tio11 ol' tl1e extr,1ct 
£1·0111 tl1c softwoocl c11tti11g befo1·e yo11 ,viii get tl1e clcsi1·ecl eftcct. 

i\1lODEll;\ 1"'01{ L,'-\NC.L\STEll: Ge11tlc111e11, if a11y 11101·c of yo11 
J1;1ve q11cstio11s, kee1J tl1e111 i11 1nind £01· the q11estio11 box. 

\t\fe ,,,ill c,11·1·y 011 \\'itl1 011r JJ1·og1·a111, goi11g 011 to ,1 JJ,111el clisc11ssici11 
011 q11ick cliJJ ,11JJ)lic,1tio11 111etl1ocls. Dr. Hess is goi11g to g·i,,c 11s so111e 
1)1·cli111i11,11·y 1·cs11lts on so111e ,vo1·k he l1as clo11e. (1\JJ}Jl,111se) 

• 

A COMPARISON BETWEEN THE QUICK DIP AND POWDER METHODS 
OF GROWTH SUBSTANCE APPLICATION TO CUTTINGS 

CJ-iARLES r~. H1cSS 
Piti·dite U11ive1·sit)' 
L(1/(1)'ette, lndi(111(t 

L,1st ye,11·, ,ts yo11 ,,·ill 1·e111e111be1·, ,,,e !1acl ,t IJ1·ief (iisc11,sio11 ;1s to 
,vhethe1· the concc11t1·atecl cliJJ 01· the talc 111etl1ocl ,vot1lcl i)e bcttc1· [01· tl1e 
,tpJJ!ic,1tio11 of 1·001. p1·0111oting cl1e111icals. · As ,1 1·es11lt of tl1is clisct1ssio11 
,ve decided to see if there ,ve1·e a11y ditfe1·e11ces. \•Ve 1·,111 t,vo ex1Je1·i-
111ents, 011e ,,,ith T(txits ancl Pi'itze1· j11nipe1·s ,t11cl a11othe1· 011e ,1·itl1 Jlo.1·ct 
111(1netti. 111 tl1ese tests ,ve 11sed talc a11d a co11ce11t1·,1tecl cliJ) ,tt. ;1 co11-
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ce11tration o[ eigl1t-te11tl1s of ,l 1)e1· ce11t i11dolebutyric acid. The co11-
ce11tr,ttion w,1s the s,1111e for both the t,1lc ancl tl1e co11ce11tr,tted dip. 

vVe founcl ve1·y little clilference in the 1)e1· cent rooti11g bet,veen tl1e 
110 t1·eat111ent, tl1e conce11t1·atecl cli1), or t,tlc ,tl)J)licatio11s. vVe did ti11d 
so111e clit'fe1·e11ce in tl1e q11;1lity of 1·ooti11g. vVe to1111cl tl1at ,vitl1 no treat-
111ent we h,tcl ,tn ,1ver,1g·e of 6.2 1·oots J)e1· ctttting. \•Vith the concen
trated clip tre,1t111e11t \.\'e l1,1cl 9.5 ,111cl ,vitl1 talc 6.5 1·oots 1Jer cutting. 
\•\'itJ-1 the Pfitze1· -the s,1111e 1·es1)011se ,,,,ts obt,tinecl, i.e. ,1. 11 roots pe1- c11t
ti11g ,vitl1 110 t1·e,tt111e11t; 10.,1 ,vitl1 co11ce1i.t1·atecl cliJ), ,111d 7.2 witl1 tl1e 
t,1lc aJJl)lic,1tion. 

1n the 1·ose, 110 t1·e,1t111e11t ,1ve1·,1gecl 1().6 1·oots JJe1· tt1tti11g·, the co11-
ce11t1·,1ted cliJ) t1·eat111ent ,1,·e1·,1gecl 30.7, ,111cl tl1e t,1lc ,tve1·,tgecl 11.9 roots 
1Je1· c11tti11g. vVe l1acl q11ite ,t signilic,tnt inc1·e,1se {1·0111 11sing· the con
centr,1tecl cliJ) t1·e,tt111ent. 

vVe believe tl1,tt tl1e i11c1·e,1se<l 1·espo11sc ,,,c ,11·e getti11g 11-0111 the con
centratecl dip is tl1e res11lt ol 111ore 11ni(o1·111 ,IJ)J)iic,ttio11, since tl1e liq11id 
ca11 s111·1·01111d ,111 of tl1e c11ttings as soo11 ,is tl1ey ,ire diI)l)Cd into the soltt
tion, and in acldition 111ore of tl1e root 1)ro111ote1· is retained on the cut
ting than ,vitl1 talc t1·e;1t111e11t. Yo11 ,viii 1·e111e111ber that ,vith the Pfitzer 
,111cl the Tc1x11s we hacl ,111 inc1·e,1se o[ 011\y tl11·ee 1·oots pe1- cutting when 
the conce11tr,ttecl clip w,1s 11secl. These ste111s ,11·e son1ewl1,1t rough whe11 
yo11 co111p,1re tl1e111 to the 1·ose. Witl1 tl1e 1·ose, yo11 1·e111e111,ber, we had 
,t ve1-y l,1rge clifferencc in tl1e rooting response c)f cuttings treatecl witl1 
concentr,1tecl clip ,is c<J111p,1recl with t,1lc. J\J)p,1rently, the sr11ootl1 1·ose 
steins did not retain tl1e talc IJttt die[ 1·etain the liq11icl f1-on1 the concen
trated di 1) tre,1 t111e11 t. I 11 ,tel di ton, tl1e l1fir111one ir1 tl1e concentr,1ted dip 
is in a for111 ,vhicl1 is re,tcly t<> go into tl1e c11tting, whereas in the talc, 
it is essentially ,1 clry cl1e111ic,1! ,t11cl t,tkes ,1 wl1ile before it goes into 
solution. 

Botl1 111etl1ocls 'g,1,,e 11s ,11J1)1·oxi111,ttcly tl1e s,1111e JJe1· cent 1·ooting. 
Tl1e 1·es11lts cliffe1·ecl 011ly in tl1e 1111111be1· o[ 1·ciots 1Jroclucecl. vVl1ethe1· 
,t co11centratecl clip treat111e11t is IJette1· tl1;i11 t,1lc is cliffic11lt to say, be
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* :J: * * * * 
i\10DEJZ;\ TOIZ l,AN CAS~-Ell: Tl1,111k yo11, Cl1a1·lie, fo1· ,t ,,e1·y 

i 11 te1·esti ng cliscussio11. 
vVe will 110,v go 1·ig·l1t 011 witl1 Olt1· JJ,111el clisc11ssio11 011 tl1e q11ick

dip 111etl1ocl fo1· a1)1)!ying· l101·111011es to u111·ootecl cutti11g·s. Tl1e first 
gentlema11 \.\'e a1·e going to hea1· £1·0111 is l\•I1-. H,1rvey G1·ay of the Long 
l;land Agric11lt111·al ,ind ~'ecl1nic,1l Instit11te, F,1r1ningdale, New York. 
i\•J1·. G1·ay! (Ap1Jl,111se) 
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THE QUICK DIP, ALCHOLIC SOLUTION AS AN AID TO ROOTING CUTTINGS 
HAR\'E\' GR:\\' 

Lo11g lsla11d .4g1·ic21/t111·{1! a11d Tec/111ic{1l J11stit1tle 
/•(t1·n1zngll{1/e, Ne111 )1 01·!< 
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Tl1e incloleot1tyric ,tcicl is 111,1cle a,1,1il,1ble to 11s ,1t ,1J)J)1·oxi111;1tely 
ci11c clolla1· ,t gra111 [1·0111 tl1e E;1st111,111 01·g,111ic Cl1e111ic,1ls Co., Rocl1este1·, 
New York. · 
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'I'l1e stock solt1tio11 \)ottlc is tl1e11 \Jlacecl i11 ot1r 1·efrige1·,1to1· 1·111111i11g al 
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,tn equal ,11not1nt of ,11ate1· to b1·ing; it to 10,000 JJ,JJ.111. If ,ve ,vere de
si1·ot1s of l1,1vi11g, let·s say 5,000 JJ,11·ts pe1· 111illion, ,vl1icl1 i11 ,t se11se ,vot1lcl 
l)c some,vl1at co1111),tra\)le to Hor111oclin No. 2 i11 tl1e povvcler for111, ,vc 
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• • t1on conta111e1·. 
Now wl1e11 we J1;1ve 1·e,1checl tl1e encl of tl1is b,1tcl1 of cutti11gs a11cl 

,vc clo not foresee ,1ny 1no1·e t1se fo1· this solt1tio11 101· the lJ,1la11ce of tl1,1l 
clay 01· if ,,,e l1a,1e fi11isl1ed tl1e jol), tl1is 111;1terial is tl11·ow11 a,,,ay. Tl1e1·e 
is no seriot1s dilt1tion clt1ring t!1e cours·e of t1·eat111ent, since tl1c stock 
solution is tightly stoppered in ot1r stock solutio11 bottle and we ·make 
ttJ) no n101·e n1ate1·ial tl1,111 ,vhat ,ve figt11·e is neecled to do the job. 
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vVe 11se the ,1lc<)l1olic q11ick-cli1) treat111e11t 011 ge11e1·;1 conside1·ed to 
be (!ifficult to 1·oot. Ho,,•eve1·, ,ve ;11·e not ,11,,•ays ;1ss111·ecl of s11ccess, for 
we !1ave obt,1inecl botl1 IJositive ;111cl neg,1ti,•e 1·es11lts. S1Jecitic conce11-
tr,1tions clo not JJ1·ocl11ce 1111ifo1·111 res11lts lro111 ye;11· to ye,1r 1101· fro111 
se,1so11 to se;1so11. !\! egative 1·es11lts ol te11 s110,v ttJ) ;1s ft>llo,1°s: 

I. Excessive 1·ooting. This ofte11ti111es is follo,,•ecl by ;1 1·et,11·cl;1tio11 
of root develop1ne11t. 

2. Tl1e b11ds ,11·e al'fected by ,vl1at l cl1oose L<> call clee1) slee1) or a 
st,1te of ext1·;1 clo1·111a11cy. Tl1is is IJ;11·tic11l,11·l)' t1·11e i11 tl1e c,1se of c11tti11gs 
[1·0111 those ])l,1nts tl1,1t a1·e i11 tl1e clo1·111,111t co11cliti(Jll. 

3. A11 ,1ct11,1l killing of tl1e t1·e,1tecl ,1re,1 ,tt tl1e l)ase <>f tl1e c11tting. 

No,,, ;1ltl1011gl1 ,,,e 11,1,•e l1acl goocl 1·es11lts ,1·itl1 tl1e q11ick-cli1) ,1lco
l1olic sol11tio11 t1·e,1t111e11ts ,vitl1 a ,•;11·iety of !)la11t 111,ite1·i,1ls ,,,e still 1)1·e
£e1· the po,vcle1· t1·e;1t111ent of c11tti11gs. Ou1· 11se <)f ,1lcol1c>lic sol11tio11s is 
!Jretty 11111cl1 lin1itecl to i11st1·11ctio11,1l ancl cle111c>11st1·atio11;1J tests 1·,1tl1er 
tl1,1n ,t reco111n1enclecl 1J1·,1ctice. Tl1,111k yo11. 

lvJODEll1\TOlZ LANC1\STER: 1:·11,111k yo11 H,11·vey. 

0111· 11ext speake1· 011 tl1e pa11el ,,•ill be Tho111as S. Pi1111ey, .J 1·. l1·01n 
tl1e Evergree11 N111·se1·y Co1111)a11)', St111·geo11 B,1y, vVisco11si11. (Ap1)l,111se) 

ivl r. Pi 1111ey tl1e11 presc11 red 11 is !)a per 011 tl1c J)t·ocecl 111·es he 11ses to 
t1·e;1t c11tti11g~ by tl1c c111ick-cli1J 111ctl1od . 

• 

THE METHOD OF QUICK DIP HORMONE TREATMENT OF CUTTING WOOD 
AT THE EVERGREEN NURSERY CO. 

TH0,\,[1\S s. PINN!(\' 

E ,1c1·g1·<:e1i N 111·se1·)' C <J 111 pn II)' 
St111geo11 i>{I)', T1TfiJ"C{J11.\'i1i 

Since tl1is clisc11ssio11 is li111itccl to five 01· six 111i1111tes, 111y 1·c111,11·ks 
\\•ill be brief ;incl co11ce1·11ccl ,,·itl1 tl1c g·e11e1·;1lities (>l 011r c111ick cli]) l101·-
111<)11e prog1·,1111. I[ ,111yo11e is i11te1·estecl in f111·tl1c1· clet,1il, I ,,0011lcl be 
gl,1d to clisc11ss it ,,0 itl1 tl1e111 ,tt tl1ei1· convc11iencc. 

Thr<)ttg·h tri,11 ;111d er1·01· we l1,1ve fo1111cl tl1at i11dc>leb11ty1·ic ;1cicl 11,1s 
bee11 tl1e 111ost satisfactory cl1e111ic;1l for 0111· IJ111·1)ose. vVe l1,1ve 11secl 
al1)!1;1 11a1)!1t,1le11e;1cetic ;1cicl ;111d 11,tJ)t!1ale11c,1ceta111icle i11 test ,1•01·k 011ly. 
Tl1ey have !)rovecl to have ,t ve1·y 11,1r1·ow effective rang·e ,vl1ile 1131\ !1,1s 
a 1nuch wicler spectr11111. 1\ wide1· r,111ge 111eans less cl1ance of in j11ry clue 
to inadvertent errors. "fl1e 1·es11lts obt,1i11ecl £1·0111 tl1e tl11·ee che111icals 
we1·e quite si111ila1·. 

We 11se 95 per cent ctl1,1nol ;1s tl1e solve11t l)11t ;11·e e11cleavori11g to 
f'incl ,1nothe1· carrie1· 11ot st1 IJject to tl1e beve1·age t;1x ,vhicl1 ,vill act as a 
solve11t £01· IB1\ ;111tl still be 111iscil)le ,vitl1 ,11ate1·. 

Tl1e ge11eral for111ula (01· 1n,1ki11g· 111) tl1e C<>11ce11t1·,1te is 011c g1·a111 
of ll~A 1)e1· 100 C.(~. of 95 IJer ce11t etl1,1nol. Tl1is 1·cs11lts i11 ,t 10,000 
JJp111 IBA concei1t1·,1te. lt is of J)1·i111e i111JJ01·t;111ce to adcl tl1c etl1,111ol to 
the IBA, not the 1·e,•e1·se. Tl1e concent1·ate can be sto1·ecl U]) to tl11·ee 
n1onths in ,t dark JJl,1ce in ,t sealed bro,vn bottle ;1t 40 tlegrees Fal11·en
heit. It 111,,y be ])Ossible t<) sto1·e it fo1· ,l Jo11ge1· 1)e1·iocl, IJ11t at tl1e tJre-
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sent time we kno\V that this storage pe1·iod results in a very negligible 
change in the concentration. 

We use a range of concentration between 1,000 pp1n and 2,500 ppm, 
depending on the cutting material. This varies with the species as well 
as the physiological and anatomical status of the cutting wood. The 
concentrate is diluted th1·011gh the use of distilled water. We have 
made 11p a detailed chart giving the exact proportions of the concen
trate and distilled water necessary to make a given volu1ne and concen
tration. Again, it is important to add the distilled water to the con
centrate, not the 1·everse. \Ve feel that accu1·acy is extre1nely i1nportant 
so as to keep to a mini111u1n the possibility ol e1·rors. We also add a 
fungicide such as Captan to this solution. We have experienced dif
ficulty at vario11s times witl1 flocculation wl1ich results in the precipita
tion of the IBA. The chemi~try of this particular solution untortunate
Iy is not too well developed, and as a result 1t 1s hard to predict when 
or if the problem will occur. If difficulty is experienced, either addi
tional ethanol 111ay be substituted tor a part of the distilled water or 
the temperature ot the solution may be raised. 

The application of the horn1011e is si1nple. Tl1e first step 1s to 
pl,tce two to three inches of the solution in a large open dish. Next, 
the ends of the cuttings are cut oft even on a paper cutter and dipped 
i11to the solution tor one second. They are then handled in the usual 
n1anner and stuck in perlite. ~rhe dish containing the solution for 
dipping is never allowed to stand exposed for over two or three hours 
due to the possibility ot change of concentration through evaporation. 
There is no way that ,ve kno,v ot detecting how rapidly the concentra
tion of solution changes in the open dish, so we take all precautions 
that are econon1ically feasible to keep this cl1ange to a 111ini111um. We 
clo not J'eel that it is a very serious problen1 since ,vhen we get down to 
an inch or so in the containe1·, which is nor1nally two to three hours 
dipping ti1nes, ,ve throw it out and put in fresh 1naterial. We always 
wash the container thoroughly before adding any fresh solution. This 
also keeps to a minimum the possibility ot transferr111g disease, which 
is another reason why we adcl a fungicide. 

vVe have found this method to be rather effective on most types ot 
j11nipers, 1'axits, and arborvitae. It. may only inc1·ease the percentage by 
a small amo11nt over common type power hor1nones, but the real value 
appears to be in the quality and extensiveness of the root system. It 
also is very flexible in allo,ving us to change 011r concentrations when
ever we feel we can benefit b)' doing this, and it lends itself well to 
experimental work. Our experiments contain ,tt least 1,000 cuttings 
and usually 5,000 per test. It cost us last year about $60.00 to treat 
144,000 cuttings, which represents ou1· total evergreen cuttage operation. 
We feel this is rather econom1c,1l. 

The advantages ol this method in 011r s111,1ll operatio11 are, - One, 
,ve kno,v very nearly the concentration ,ve are applying, whereas witl1 
powder hormones very often they have been on the shell for a long time 
and their etfectiveness could be greatly decreased, which results in an 
erratic perforn1a11ce from yea1· to year. Secondly, we have bee11 able to 
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develop a good e11ougl1 quality root syste111 011 such plants a, PfitLe1· 
juniper in seven 1nonths (69%) as to allo,v us to plant the cuttings di
rectly in the field under irrigation ,vith a g1·eat saving in labor. 

1\nothe1· f,tctor is tl1at we nu1·servmen ,tll want to restick, we do11't , 
want to thro,v a c11tting away. \,Veil, you never l1,1ve to bother to 1·e
st1ck after using the higher concentrations. It 1s eitl1er 1·ooted or dead. 
This makes ou1· decision q11ite si111ple. Tha11k yott. 

* * * 
lvIODEll;\TOR LANC;\STEll: Out· 11ext spe,1ke1· i, joh11 Rc)lle1·, 

Verhalen Nursery Co111pany, Scottsville, Texas, ,vh1cl1 incidentally 1s in 
the second largest st;1te. 

✓ 

J\,IR. JOHN ROLLER: 
out polar bears. 

lt i, tl1e l,1rgest state 1n tl1e U nio11 ,vith-

l\11·. John Roller 11resentecl his cl1sct1ssio11 011 tl1e use ;111cl ettects ol 
the q11ick-di1J 1nethocl for treating cuttings. (Applau,e) ,' 

PREPARATION AND USE OF QUICK DIP SOLUTIONS ON CUTTINGS 

' 
JOHN B. ROLLER 

r1 e1 !1{1le1i .l\/1t1se1·y Con1p{t1iy 
Srottsvtlle, Texas 

vVe have bee11 11si11g tl1is quick dip i11ethod 101· fi,1e )'ea1·, r1c>,,,, and 
the way we 1nix 011r sol11t1on 1s quite s1m1lar to tl1at desc1·1bed by ]\,Jr. 
G1·ay and l\1Ir. Pin11e)'· The only ditfere11ce is that we 11se t,vo gr,11ns 
of indolebutyr1c acid and two gra111s ot napthaleneacet1c ,tcid in orde1· 
to get a little ,v1der range for plants which 1111gl1t benelit. Now this 1s 
n1ixed in 200 c.c. ol 1sopro1Jyl alcohol, 01· the con1n1on old 1·ubbi11g alco
hol which costs about nineteen cents a pint. We ,vent th1·ougl1 the red 
tape to obtain ethanol and ,ve tin,1lly came to the conclusion that we 
could see no difference ,vh,ttever in tl1e results bet,veen i,op1·01Jyl a11d 
ethyl alcohol 

Although ,ve l1ave l1een using tl11s quick diJJ 1nethod (<11· ,t rel,ttive
ly long time I h,t\'e had the same rest1lts as Ha1·vey Gray has had, that 

• • • 1s, incons1sten t rc>ot1ng. 
For one of the concentratio11s that ,,,e use, I t,1ke 10 c.c. ol the stock 

solution ancl mix this with 90 cc. of tap ,vater \,Ve use live, ten, and 
twenty per cent solution,. , 

Our c11tting~ are made, cliJJped ancl st11ck J l1ave had I 00 per cent 
rooting on some types oi c11ttings which tor me '"''ei·e usually cliflicult 
to root. For example, we have a clwart blue Pfitzer wl1icl1 woulcl take 
,01net1mes 18 montl1s to root, and then with a very low perce11tage. By 
actual count ,ve ,vere able to root 100 per cent in small batches. 

I am not going 1n too n111cl1 detail about mixing tl1ese solutions 
since it is quite similar to ,vhat you l1ave already hearcl. I have found 
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* * * 
lvIODEll;\TOR LANC;\STEll: Out· 11ext spe,1ke1· i, joh11 Rc)lle1·, 

Verhalen Nursery Co111pany, Scottsville, Texas, ,vh1cl1 incidentally 1s in 
the second largest st;1te. 

✓ 

J\,IR. JOHN ROLLER: 
out polar bears. 

lt i, tl1e l,1rgest state 1n tl1e U nio11 ,vith-
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tl1at ,vitl1 ct1tting~ tl1,1t l1,1ve !)ee11 l1,111clled e,,ery year o,,e1· tl1is live ye,11· 
r)eriocl I cot1lcl ex1Ject ,111y,vl1e1·c fro111 29 1)e1· cent to 100 r)er cent 1·oot
ing. I clo not k110,v ,,,l1y tl1is occt11·s. Co11seq11entl)', I do not recom
me11cl tl1e ti~e ot tl1e c111ick cli1) exceJ)t, ,is a trial on something tl1at is 
1·eally giving yo11 t1·ottble. 1 t J1;1s IJeen of bc11efit to tis 011 certain spe
cies oi c11tti11gs ,it ce1·t,1111 ti111es oi tl1e )'ea1·, ancl it has SJ)eeclecl UJJ tl1e 
rooti11g of Pi1tze1· j11ni1)er c11tti11g5. One year j11ni1Je1·, ior i11stance. 
gave tis 72 1Je1· ce11t 1·oot111g ,111cl ,ve1·e 1·eacly to JJOt i11 six weeks. It 
11e,,c1· l1,11J1Jenecl ,1g,1i11. Tl1,111k yo11. 

* * * * 
lvIODER1\1."0R L1\NC1\Sl.'ER: 'I'l1,111k you, .Jol111. 
011r 11ext ,111cl l i11,1l 1Ja11el s1Jeake1· i~ J\,Jr'. E. Stroombeek, tron1 tl1e 

"\,V ar11er N 111·se1·y Co1111Ja11y, v\Tillougl1by, Ol1io. 
lvir. Stroon1beek 1Jrcse11tcr l1is 1)re1J,1recl paper, ''Hormone Applica

tion by tl1e Q11ick-clitJ J\,fetl1ocl." (AJJJJl,111se) 

HORMONE APPLICATION BY THE QUICK DIP METHOD 
E. S11<00l\IBEEK 

11'r11·11c1· Nu1·sc1y Co1npr111y 
l•Tli/loitgl1b)', 01110 , 

vVe ,1 t tl1e "\I\T ,11·11c1· N 111·sc1·y cleciclccl to give tl1e so-called ''er 111ck 
c\1 IJ'' metl1ocl a try i11 tl1e s11111111e1· oi 1953. We had been using the 
Ho1·modin 1Jo,,1clers No 2 a11cl 3 excl 11s1vely ancl l1ad iouncl tl1eir 1-,111ge 
to be quite !11n1tecl "\l\'e \\1crc looki11g (01· a st1·onger co11ce11tratio11 ot 
growth s11bsta11c.e, as lo1· cxa1111Jle, es1Jecially 2 }Jer ce11t inclole\)uty1·ic 
acicl Si11ce tl1is ,v,1s 11ot c.01111ne1·cially a,,a1lable we bougl1t a small 
q11antity o( }Jt11·e c1·yst,1ls 111 01·cle1· to p1·e1Jare our own solution. 

v\Tl1e11 tl1is ~ubst,111ce ,,,a~ obt,11necl we 1nac\e some tests, dilt1ti11g 
c1·ystals in ,1lcol1ol i11 ,l/J}Jroxi1nately the sa1ne }Jercentage 1·a11ge as tl1e 
Hor111ocl1n }JO\\'de1·s, 11,1n1ely ½, l ;111cl 2 tJer cent It tu1·ned ot1t tl1,tt 
clipping in tl1ese ~trJigl1t alcol1ol ~0!11tions ,vas not satisfactory and 1·e
sulted i11 conside1·able b11rn1ng. Adrl1ng s111all quantities ot water to 
tl1ese solutions gave 1nore encot1raging rcs11lts bttt ,ve soon iound out 
that adcling too muc.11 ,vater to tl1e l Iler cent and 2 per cent alcol1ol 
solutions resultccl in the rec1·yst,1llizatio11 ot the indolebutyric acicl. 
This re11derccl tl1e solution useless. At the same tin1e we also tou11d 
that indolebutyric acicl clil11tecl in ,1lc.ohol in tl1e lower percentage range 
was mo1·e eifective tl1,1n the J11gl1er percentage~ available in powder 
io1·m Fo1· i11st,111ce ½ 1Jer cent inc!olcb11tyric ,1cid in 50Jutio11 in ,tlco-
1101 JJl11s w,tter, w,ts n101·e ei(cctive tl1a11 Ho1·111ocl1n No. 3, 

F1·0111 tl1i~ }JOi11t on ,~,e co11cc11tr;1tccl on these lower perce11tage 
solutio11s and l1,1cl inc1·easi11gly goocl rest1lts t1sing them 011 evergi·een 
as well as v,11·io11s ~oltwoocl c.11ttings. ,,ve g1-aclually 11secl less JJowder 
to1·11111latio11s, a11cl i11 1955, ,1lte1· gi,,i11g tl1e cont1·0,,ersial chloromo11e a 
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.:; l 



t1-y, we s,vitcl1etl Ol11· e11ti1·e !1or111011e ap1Jlication to tl1e qt11ck cliJJ 111etl1-
od, usi11g 1/2 pe1· cent inclolebt1ty1·ic acicl in alcohol as tl1e b,lsic solution. 

Belo1-e going i11to 11101·e cletail abol1t the solt1t1ons v,,e t1se I ,v,111t 
to !Joint Ollt tl1,1t i11 ol11· ,tIJJJro,1cl1 to tl1e IJ1·oble1ns co1111ected ,v1tl1 tl1e 
qt1ick d11J 111etl1ocl ,,,e clicln't tise tl1e ''sc1entilic appro;1cl1." We cl1cl 
not have tl1e 11ecess,11·y b,1ckg1·ou11cl 1n cl1e1nistr)' 01· tl1e IJ1·ec1~e 1ne,1st11-
ing eq t1i IJ1nen t 1·eq l1irecl 101· tl11s ty1Je oi 1-esearcl1 Hov-,e,,e1·, ,ve we1·e 
convincecl of tl1e ieasib1l1ty ot this type of ap'1Jlication At tl1e sa111e 
time ,ve ke1Jt tl1e b,1sic 1·eql1i1-ements, necessa1·y for 111ass ,11JJJl1catio11 
to cutt111gs, lo1-e111ost 111 111incl 'The necessary reql1i1·e111ents, besiclcs 
gootl rest1lts ;11·e: (I) si1111Jle JJ1·e1J,11·atio11, (2) ease ol !1a11clli11g by e1n 
ployees, a11cl (3) gl1,tr,1ntcetl stability ol solution dt1r111g 111,1ss ,11JJ)lic,1-
tion o,•c1· ,in t111 l1111itccl le11gtl1 of time 

Now I ,vo11ltl like to go into 1no1·e cletail abol1t tl1e solt1t1011; ,,,e 
t1se. As 1ne11tio11ccl beLorc, ou1· basic solt1tio11 consist; ot ½ JJerce11t 
i11dolebl1tyric ,tcicl in ,1lcol1ol. After buying tl1e crystals i11 50 or I 0() 
gram JJ,trcels, iro1n tl1e N l1tritio11al Biochemicals Corpo1·atio11, 1n Clcvc
lancl, we take tl1en1 to ,t clr11gg1st who weighs the crystals into 2 gr,1111 
qt1a11tities ,vl11cl1 .ire ke1Jt in sealecl plastic co11tainer; 11ncle1· relriger,t
tion. We 11,1 vc kcJJt ~ome of these cl1emicals in containers lor year; ,111tl 
l1,1ve 11e,,er ex1Jer1c11cccl ,111y loss in strength. 

By ,tcltling 2 g1·,1ms ol crystals to 400 c.c. 111ethyl alcol1ol we est,1b
lisl1 011r b,tsic soll1tio11. ,l\11tl1 tl11s basic solution we IJreJJ,tre lol1r clil-
1ere11t co11ce11tr,1tio11s, \\'l1ich cover our ,vhole range ot Cl1ttings; i.e. tor 
sottwootl c11ttings c\111·ing tl1e s11n11ner 1n inte1·1nitte11t 1nist t1·a1nes, as 
well ,ts in (ogl1ol1se ,111cl to1· e,•ergree11 ct1ttings \Jro1Jagatetl tl11ring tl1e 
iall ,incl v-ri11ter in tl1e co11,•e11tional g1·eenl1ouse metl1otl ot JJrop,1g,1tio11. 
"\,Ve arbitrarily 11;1111ecl tl1c ,,,01·k solutions, strong, reg11la1·, ,,·e,1k ;incl 
ext1·a ,,,eak (Table 1 ). 

The clill1tio11 of tl1e 111c\olebt1ty1·ic ,tc1cl 1n tl1ese soll1t1011s 111igl1t ,tJJ
]Je,11· to be 1·,1tl1er se,•ere, bl1t tl1e consistently goocl 1·es11lt; we l1atl ovc1· 
a 11u111bc1· ot )'e,11·s 11,1,•e 111·0,,e11 these Io,v 1Je1·ce11tage soll1tio,11; to be 
s111Jerio1· to tl1ei1· JJo,vcler co1111te1·1Ja1·ts. Tl1e only ex1Jla11atio11 we 11,1,•e 
is that inclolebl1tyric ,tcicl beco1nes more readily available to the c11tti11g 
wl1en i11 lic1111tl soll1tion tl1;1n when in JJowcle1· form. It 1nay be tl1,1t 
tl1e talc car1·ier it;eli 1nigl1t obstrl1ct tl1e tlirect abso1·1Jtio11 ot tl1e 1101·-
mo11e. 

Table l.-P1·epa1atio11 of tJUick dip ,vo1·k solutions 

,1/01k Sol11t1011 ivfcthod of l'ropagat1011 

Stro11g l pat t ba,,c solut1011, plus I part ,vate1 
Regt1lar I pa1·t basic ;0!11t1011, plt1s I pat·t alcohol, 

pl11s I JJatt water 
\Vcak I JJa1 t IJas1c soltttio11, pl11s I pa1·t al~ol1ol, 

pl11s 2 pa1·ts ,vate1 
Ex t1·a ,veak I p.irt basic solut,on, plus 2 parts alcohol, 

JJltis 6 pa1·ts ,,,atct 

• 

o/0 Active 
l11gred1e11t 

¼ 

1/6 

½ 

1/12 



1 woti!tl like to IJ<)111t ot1t tl1at tl1esc s<>l11tio11, l1,1vc ,1 1·cl,1t ively large 
a111ot1nt o( wate1· in tl1e111 lt i, tl1e w,1le1· tl1,1l ,tc.ls ,t, ,t stabilizer, 1n,1k
ing tl1ese solutions suited ior 111a,s proclt1ct1on ,tt roo111 te1nperature. It 
we ,1tte111pted to keep a solt1tion co11sisti11g 111,1111ly of ;1lcol1ol 011 tl1e 
,vorkbench and ,vere to dip 1 to 7000 ct1tti11gs a day i11 it, it wot1lcl soon 
beco1ne q11ite concentratecl. 111 other ,vorcls, bec,1t1se ,1lcol1ol is quite 
volatile ,ve would be t1sing a higher conce11tration l,1ter in tl1e atte1·noon 
than we ,vere early in tl1e n1or111ng Tl11s cot1ld 11,1tt1rally have adverse 
results. By using the rather l,trge a111ot1nts ot w,1ter ,,,e 11,tve 11eve1· 
noticed any in11Jortant change in tl1e co11ce11tr,1tio11 ol ot1r solt1tions, as 
evidenced b)' erratic rooti11g. 

vVe kee1J a11 i11strt1ctio11 cl1art i11 tl1e ,,,01·k1·00111 to gt1icle the 1Je1·son 
,vho is in charge of prep,11·ing tl1e sol11tio11s vVe 11,e wicle 111ot1tl1ed, 
black painted ja,·s to l1olcl the vario11s solt1tions, ,vl1icl1 ,11·e !Jlacetl 011 tl1e 
l)encl1 bet,vee11 t,vo ,vorke1·s. 1\lte1· 111;1k111g tl1e c11tti11g, tl1e worke1· 
keeps the fi11ished ones in 111s l1,111cl, ,1tte1111)ting to !1olcl tl1e b,tsal encls 
as even as possible. 1.\fter 111,1k1ng IO to 25 c11tti11gs, !1e lilts tl1e cover 
fro,11 the jar, cli1)s the c11tt1ngs, sl1akes the111 qt1ickly ,111cl ])tits tl1e b1111clle, 
upside do,vn in a box \\'he1·e they re111,1in t1nt1l tl1e l),1,al encls are dry 
This see111s to be q11ite i1nporta11t, since it ,1ss111·es a 1111ifor111 ,1bsor1)tio11 
of the hor,none by tl1e c11tt1ngs. lf tl1ese were st11ck wl11le ,vet, tl1e 
soltttio11 coveri11g the base co11lcl l)e clil11tecl l)y tl1e 111oist111·e ;1vailable 
in the n1ecl1111n. i.\s soon as the ,vork sol11t1011 1n the j,11· r11ns low we 
simply add a fresh q11antity to it This J)ractice, ,11l1icl1 1s re1)eated eve1·y 
2 or 3 clays gives acl<led ass11rance that tl1e ,vork sol11tion re,nains al a 
eiven concentration So111eti111es ,ve will 11ot 11se ,t certa111 sol11tio11 fo,· 
c• 

weeks or n1onths d111·ing \\1l1ich t1111e 1t is keJ)t 11ncle1· refrigeration. ,,vc 
have never noticed any decreasecl etfects f1·0111 tl11s J)ractice. 

One of the 1na jor advantages of tl1e q11ick cli1) 1nethocl shows up 
while sticking the cuttings, in tl1at there is no worry about the amount 
of powder co,1ering e,tch cutti11g or 11eecl to 1n,1ke ,t f11rrow. There is no 
chance of stripping oft the powder ancl 110 chance of clil11ti11g or wash
ing off the po,vder wl1en ,v,1tering or tt1rning on the inter1111ttent n1ist. 
Another aclvantage of the q11ick di]) 111ethocl is tl1e f,1ct that the rel,ttive
ly large a111ount of alcohol in tl1e solutions acts as a perfect ft1ngicide. 

A bottle containing 400 c.c. of l)asic solution of ½ per cent indole
butyric acid in alcohol will be st1fiicient tt) treat between 25 and 35,000 
cuttings. The price of I gram of inclolel)tttyric acicl v,1ries between 45 

Table 2.-Use of various work solutions to promote the rooting of c11ttings 

\Vork Solution Type of C11tting Treateel 

Strong 

Reg11lar 

Weak a11d Extra \Veak 

American holly, hare! English holly, hard, ripe wood of 
some of the reel hybrid rhodo<lenclrons 

Tax11s, ripe wood of 1·hodoelendrons, English holly, 
softwood c11ttings of Coto11ea,ter va1ieites, Reel 
maple, Pi11k dogwood, a11d J-Ietzi j1111iper. 

Softwood cuttings of hyl>r1d 1·hododendrons, vib11rnums, 
Mag11ol1a, Pyraca11tl1a, I/ex va1s, Reel pl111ns, Smoke 
l>11sh, anel boxwood 
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ancl 60 ce11ts. T11 orcle1· to gi,•e yo11 so111c iclc,1 110,v ,vc tisc tl1e ,vork sol11-
Lions, 1 will 111e11tir>11 ,r>111e of Ll1e 1Jl,111L 111,1Le1·i,1l ,,,J1icl1 i, L1·e,1Lell ,vitl1 
each conce11tratio11. (Table 2) . 

I l1ave ne,•e1· l)elievccl 111 o,,er-e1111)l1asizing tl1e i1111)01·t,111ce o[ l101·-
111one appl1c,1tic>n s111ce it is jt1st 011e of tl1c 111;111y [,1cto1·s tl1,1t has to be 
taken into accot111t ,vl1e11 111ak111g ct1tt111gs. However, J)rov1clecl all tl1ose 
other factors are t<1ke11 ca1·c ol, J)t·o1)e1· l101·111one ,tJ)J)lication 11su,1lly 
,nakes tl1e cl1lfe1·ence betwec11 ,t l1gl1tly 1·ootecl ct1tt1ng a11cl one w1tl1 a 
heavy and ,,,ell bra11cl1ecl 1·oot S)'5te,n. vVl1ile t15i11g these hormones. we 
at \•Va1·ne1· Nt11·ser7• l1avc fot1nd tl1ro11gl1 tl1e !,1st lot1r ye,11·s tl1,1t tl1e qt1ick 
dip 1nethocl consistently gi,•es l)ctte1· ;111cl qt1icker 1·es11lts tl1,1n the po,v
cle1· for111s. Thank voti. , 

i\•fODERATOR l,f\NC.t.\.STER: If ,1grec,1ble ,,,itl1 tl1e 111e111bc1·s of 
the Societ)', and tl1e J)a11el, I a111 goi11g to ask tl1,1t if ,1nyo11e l1,1s ,Ill)' 

qtiestions please ,,,rite t l1e111 ot1 t ,111cl !)1·ing tl1e111 to tl1e Qt1estion ]~c>x, 
Friday night. 

Leavi11g the 1)anel disc115sio11 of tl1e qt1ick-clip 111etl1ocl of l101·111011e 
aJ)p!1cation, ,,·e ,v1ll go on to tl1e ·'Bt1clcl111g ol Dog,,•oocl i11 tl1e Fielcl'' 
by Hoskins A. Shado,,,, Te11nessce V,1lley Nt11·scry, \•Vi11cl1este1·, Tennes-
5ee. i\1I1·. Shadow. 

i\1I1·. Hoskins Sl1aclo,1r J)1·esentecl l1is J)1·epa1·ecl J),l))e1· 011 ''Tl1e Bt1cl-
cling of Do~,•ood i11 tl1e F1elcl." (A!)J)l,1t1se) 

THE BUDDING OF DOGWOOD IN THE FIELD 
HOSKINS A S1-1ADO\V 

Ten11e,see Tin/le)' N11.1·se1·y 
T¥i11cl1esle1·, Tenness,ee 

It is 111y clesire to give yot1 as ne,1r ,is ))Ossil)le the J)t·oceclt11·e ,,,e fol
low 1n the field J)ropagatio11 of clog,,•ood on ,1 co1n1nercial basis. 

Ot1r sot1rce of seecl i5 f1·01n the n,1ti,rc dog,voocl, \\'hich is abundant 
in our area. These berries :ire gatl1erecl 111 the e,1rly fall and are !)rot1ght 
to ot1r J)acking sl1ecl wl1e1·e ,vc !)11y tl1e111, fron1 collectors, by tl1e po11ncl. 

We J)refe1· th,1t the ber1·ies !Jc ,veil riJ)enecl ,ind fine! tl1,1t the best 
test is to press tl1e be1·ries betwee11 tl1e tl111111l) a11cl fore linger If the 
seed presses 011t freely, the IJe1·ries :ire riJ)e ancl ,11·c re,1dy to !)e cleanecl. 
We use a Dy!Jvig· Scee! Cleaner for tl1is process ancl fine! it very satis
factory. 

After the seeds are cle,1necl, they are placecl in tl1e ope11 air and sun 
to dry for a tew hours ;ind ,ire the11 storecl in IJ;1g, i11 l<>t5 of 25 lbs., 
,vhich is ;1 conve11ic11t q11;1ntity to l1,1nclle, since it ,viii n<>t 1nolcl, ii hung 
from ,l rafter. 

Wl1en weathe1· per1111ts in l,tte Octol)er ,incl e;it·ly Nove111ber, we 
plant in ;1 fertile, well J)1·e1)arecl seccl becl clircctly i11 tl1e lielcl. 011r 
standard row is 12 inche,, a11d the ,eecl ;ire JJ!acecl 1n a ''V-sh,1ped f'ur
row about one to one ,111d a l1;i]f incl1es cleep. Tl1is ft1rrow is tl1en fill
eel with well clcc,1yecl h,1rdwoocl 5;1\vcl11st ancl fir111ecl with ,1 roller or 
Cult1p;icke1·. vVe tind tl1is clesir;1!Jle, ,1s it prevc11ts, tc> 50111e <legree, the 
los5 of 5,1wcl11st l)y wine! cro5ion. 
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low 1n the field J)ropagatio11 of clog,,•ood on ,1 co1n1nercial basis. 
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in our area. These berries :ire gatl1erecl 111 the e,1rly fall and are !)rot1ght 
to ot1r J)acking sl1ecl wl1e1·e ,vc !)11y tl1e111, fron1 collectors, by tl1e po11ncl. 

We J)refe1· th,1t the ber1·ies !Jc ,veil riJ)enecl ,ind fine! tl1,1t the best 
test is to press tl1e be1·ries betwee11 tl1e tl111111l) a11cl fore linger If the 
seed presses 011t freely, the IJe1·ries :ire riJ)e ancl ,11·c re,1dy to !)e cleanecl. 
We use a Dy!Jvig· Scee! Cleaner for tl1is process ancl fine! it very satis
factory. 

After the seeds are cle,1necl, they are placecl in tl1e ope11 air and sun 
to dry for a tew hours ;ind ,ire the11 storecl in IJ;1g, i11 l<>t5 of 25 lbs., 
,vhich is ;1 conve11ic11t q11;1ntity to l1,1nclle, since it ,viii n<>t 1nolcl, ii hung 
from ,l rafter. 

Wl1en weathe1· per1111ts in l,tte Octol)er ,incl e;it·ly Nove111ber, we 
plant in ;1 fertile, well J)1·e1)arecl seccl becl clircctly i11 tl1e lielcl. 011r 
standard row is 12 inche,, a11d the ,eecl ;ire JJ!acecl 1n a ''V-sh,1ped f'ur
row about one to one ,111d a l1;i]f incl1es cleep. Tl1is ft1rrow is tl1en fill
eel with well clcc,1yecl h,1rdwoocl 5;1\vcl11st ancl fir111ecl with ,1 roller or 
Cult1p;icke1·. vVe tind tl1is clesir;1!Jle, ,1s it prevc11ts, tc> 50111e <legree, the 
los5 of 5,1wcl11st l)y wine! cro5ion. 
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Ge1·n1ination 11s11ally take, ]Jl,1ce lietween f\JJ1·il 1 ,t ;111(! 15tl1. Jl 
we h,1ve 11ot IJee11 alJlc 01· l1,1,'e 11rit tle,ircll l<> lll,111t ;111 <>l <i111· c!cJgwooll 
seed 1n fall a11d early ,vinter, we ,v1ll str;1tily tl1e111 !Jy J,1nu,1r)' 15th. 

Ot1r 111etl1ocl of strat1l1c,1tio11 11,es ec1t1,1l Jl,trts IJy vcilt1111e of sa11cl 
a11d well clecayed sa,v(!11st. Tl1e seccls ;11·c JJ0111·ecl 011 tl1is 1111xt11re ;incl 
l1and 111ixed on a co11c1·ete !!001· Tl1e 111 tx t11re is the11 ]Jla<-ed 1n steel 
IJarrels and sL01·ecl ,1L a te1111JeraL111·e of 40 clegrees F. fo1· 60 to 75 days. 
I 1nigl1t add that our 111e,111 ,1ver<1ge te1111Jer,1t11re, ,it that ~e,1so11 of the 
year, is abot1t 40 degrees; co11seq11e11tly ,ve !1,1ve !1acl goocl 1·est1lts by 
storing these barrels ot1tsicle on tl1e nortl1 sicle ol a \Jt1ild1ng. 

At JJ!anting t1111e tl1e seecls a1·e taken 011t ot this str,1t1f1c,1tio11 111ix
t11re by rt1nn1ng it over a ¼ incl1 ,c1·ee11 ,v!1icl1 se1J,1r,1tes tl1e seecl fron1 
s,1ncl a11ti s,1v.'clt1st. 1."11ese ,ire tl1en pl,111tecl ,is jJ1·evio11sly clescri\Jecl 
Uncler f,1vorable concl1tions, the,e seecl ,,,111 11s11,1lly ger111in,1te ,vitl1in 
two 01· three v.'eek5. 

• 

The l1ttle seecllings ;11·e ,,ery ,ve,tk ,,,J1e11 tl1ey first e111e1·ge ,incl ve1·y 
goocl care 1n11st IJe t;1ke11 of tl1e1n i11 tl1ese e,1~ly stages of g·1·0,vtl1. Ir-
1·1gat1011 is clesi1·;1lJle. Alte1· tl1e seecll111gs a1·e ,,,ell cstalJlisl1ecl ,incl tl1e 
stand ca11 be cleter111111ed, they are re,,d)' Lo \Je tl1i1111ecl to ,1 nor1nal 
stand, wh1cl1, for 11s, is abo11t tl1ree i11ches ,1JJ,1rt in tl1e ro,v. Tl1is tl1in-
111ng is l!Sltally done fr()lll tl1e J sf t() tile 111iclclle ol r 11ly, or ;1tter tile 
seedli11gs !1ave ,1 f,1irly ,,·ell est,1bli,l1ecl 1·o<Jt sysLe111. 0111· IJ11dcli11g OJJ· 
eration 11s11ally IJegi11s bet,veen tl1e I st ;i11cl 15tl1 ol A11g11st, or ,ts nea1· 
to that ti111e as is JJracti<-,tl. ' 

Yo11 ,,,111 re111e111be1· tl1;1t ,ve l1,1ve ,1 ve1·y te11cler seeclling ,incl con
sequently ,ve n111st also l1ave IJ11cl,,,oocl ,,,J11cl1 is 1n ,1 s11111l,1r conclit1on. 
In othe,· \\'01·c!s, ,ve J1ave a s111;1Jl, te11cle1· seedl111g; ,,,e w,1nt ,1 s1n,1ll, ten
cle1· bud. It takes a gre,1L <)f skill ,111cl clexte1·1ty tc> l1,1nclle tl1ese tende1· 
b11cls a11d seedlings. 

I might 1nention he1·P. tl1at ,ve for111,1lly IJ11dclecl 0111· d<)gwoocls on 
transplanted seecllings After 11s1n.~ i)oth 1netl1ods, ,vc 11111ch prefer 
the b11dding of one year olcl seedlings in t!1e fielcl, and root pruning 
them, to tl1e method of b11dcli11g- tr,1nsJ)l:1n Lee! seecllings. Tl1e for1ner 
makes a much strong-er t1nio11 ancl eli111i11ates the need for st,1king. 

\,Ve 11se the shielcl or T-b11cl 111etl1ocl, pl,1cing the l)11d <)n the seed
] 1ng as lo,v as is pr,1ctical ancl on the s011 tl1west side ol seedling Al
though this is the direction of prevailing ,vind in otir ,1re,1 it 1nakes a 
strai~hter plant. 

In removing the b1:d from the l)ucl stick, there is :1 s1nall piece of 
\\'Oocl that remains in the b11d. We make no ,1tte1n1)t to ren1ove this, 
as more damage is done to tl1e IJ11cl !Jy trying to re111ove it than it 
causes. The bud is tl1en tiecl fir,nly in pl,1ce with raffi,1. Tl1is is done 
by wrapping three rou11ds of raffia a1·011ncl tl1e seeclling j11st below the 
eye or bud, and fot1r rounds just above the eye. The raffia is twisted 
into a rope above the v.,rap, and tiecl on the wood of &eedling instead of 
on the raffia itself 'This tie ,viii l1c>lcl the bud fir111lv. rfhe bud will , 
usually stick 11111necliatel)'· Tl1e s<>edl1ngs sl1oulcl lJe ,vatched caref11Ily 
and witl1in l O clays to 2 ,,,eeks, tl1e tie sl1011lcl IJe c11t 011 l),1ck s1cle lJe
fore it girc!le, the ~eecllin,~. 



Abot1t No,,e1nlJe1· 15, 01· ,is s0011 as tl1e JJl,1nts ;1re do1·111;1nt, tl1ese 
seedlings, ,,,itl1 tl1e live 1Jucl 111 tl1e111 :ire 1·oot 1J1·1111ecl to i11ll11ce tl1e de
velopment of a fiL1·011s root syste111. Tl1e iollo,v1ng s1)1·ing, JUSt beiore 
the b11d starts gro,,,th (abo11t April 1st), the t<J\JS ol tl1e seetllings a1·e 
re111oved by cutting tl1e111 off 111st above tl1e b11d. 1\11 stickers 11111st be 
re1noved ancl the b11d g1ve11 a11 OJ)IJ01·tun1ty to gro,v. By tl1e end ot the 
first gro,ving seaso11, we ,vill 11,1,,e plants fro111 12 to 36 incl1es in !1eight. 

When ,veil ri1Jened ancl dor111ant, ,ve r11n the digger, with ;1 root 
pruning IJlade flat, in orcler to p1·e,,ent t1lt111g, 11ncle1· these one year 
pl,1nts. Tl11s per1111ts 11s to re111ove all tl1e 1)!,1nts ,,,e clesire to 1nove, 
leavi11g ,vell spacecl pl,111ts t,,,o feet or 1nore ar)art i11 the 1·ow 101· grow
ing on tl1e second yea1· vVe ,11·e alJle to procl11ce 3-4 ,tnll 4-5 toot pla11ts 
the second yea1·, us11ally witl1 1)100111 b11cls to l)e cl11g B&B. 1·0 incre,1se 
a desirable quantity of IJl00111 b11ds, ,ve fine! tl1,1t irrigation is ,,e1·y l1elJJ· 
ful. 

This 111etl1oll p1·od11ces ,1 ,,·ell fo1·111ecl, straigl1t t1·t1nk, ,vith 11e1·fect 
co1n1Jatib1lity !Jet,,,ee11 sc1011 ;111cl stock ,,,J1icl1 i11c1·e,1se~ tl1e cl1,111ces for 
su1·v1val fo1· eacl1 11l,111t 'Tl1,111k yo11. 

* * * * * * 
(Edzto1·'s note: l\1Ir. Shaclo,v st1pple1nentecl l1is disct1ssio11 with a 

series of ,,,ell selected, colo1·ecl slicles. So111e ot tl1e co1n111ents ,111d ques
tions follo,v) . 

lvlR. CASE HOOGENDOORN (Nev1'JJOrt RI): \•Vl1;1t i~ tl1e rea• 
son for covering yo111· seed ,vith s,,,,,cl11st instead ol soil? 

MR. SH1\DO\•V: vVell I g11ess yo11 learn a little lJit by experie11ce. 
We find we get goocl stancls 1Jy 11si11g sawd11st and we clon't by 11sing 
soil. 

Our budding cre,v consists of th1·ee b11clde1·s, tl1ree tiers, one n1a11 
I 

preparing tl1e seedlings for b11cld1ng. . , 

lvIODERATOR LANCASTER: Tl1ank yo11 ve1·y 11111ch, lvJr. Sl1,1cl
ow, for a very interesting disc11ssion 011 the proJJ,tgation of the dogwoocl. 

Since l\1Jr. Shaclow did 11ot use !1is allottecl tin1e o( 30 1111nutes we , 

have ti1ne for several q11estio11s l'vfr. Flemer. · 

lVIR. WILLI.L\lVJ FLEJ\1ER (Princeton, New Jersey): I wo11ld like 
to ask if yo11 l1ave tried plastic budcling strips on your clogwoocls? 

lVIR. SHADO\,V: No, Bill, I have not. I wo11lll be rather rel11c
tan t to try the111 in any q11a11 tity si nee the b11cl is very, very tender. If 
it we1·e a larger b11d or ol the type that yo11 were p11tting in a trans
planted seedling, then 1 think prol1al)ly tl1ey ,vo11lcl l)e ~,1tisfactory. l 
q11estion tl1e advis,1bility of 11sing tl1e111 on ,t te11cler IJt1cl. 

lVIODER;\ TOl~ IJANCASTE1l: Tl1ank yo11 , 
Our Pres1clent Roy Nordi11e has sever,11 anno1111ce111ents. vVe tl1ank 

,111 of yo11 for participa1ti11g in this sessio11 tl1is 111<)rni11g. vVe l1ope every
one h,1s olJt,11necl so111e val11,1l)le inforn1at1on. (ApJ)l,111se) 
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PRESIDENT NORDINE: Tl1ere ,11·e ,t 11t1111l)c1· ol co111111iltees LO 
l)e ct})})Oi11ted \,Ve \\'ill ,1l tl11~ t1111c 11,1111c 011ly tll<>,c tl1,1t \viii lt111ct1011 
dt1ring the course ol this 111eeting. 

The No111inating Co111111ittee ~hall co11sist ol lloge1· S,vi11gle, Cl1,ti1·-
111an, F1·ank Tt1rner, a11d lloger Coggesl1,1ll. 

The At1d1t111g Co1111nittee sl1all co11sist o( To111 l)oclcl, Cl1,111·111,111, 
and Hans Hess. 

Tl1e Resol tt tion Co111111i ttee sl1all cons1 t ol Les I 1e l-Ia11cock, Cl1;1i1·-
111an, and .l\lfred F orclha111. 

Othe1· co111111ittees will be a1)poi11tecl ;1t ,t l,1te1· cl,1te. 
The n1eet1ng tl11s atte1·noo11 \\'ill st:11·t 011 t1111e, si11cc ,,,c h,1,1e no,,· 

set a precedent f<)J' this S<)C1et)' l)y sta1·t111g <>11 Li111e tl1is 11101·11111g. Th,111k 
yott. 

Tl1e session 1·ecessecl ,tl t,vclve o'clock 

' 

• 
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THURSDAY AFTERNO·ON SESSION 

December 10, 1959 

Tl1e seco11(! ses,1l>11 co11, e11ecl ;1t l ::!O o'clock, 1~1-csicle11t No1·cli11e 
c,1lling the 111eeti11g tc> orclc1·. 

PRESIDENT NORDINE. You ,viii 11otice lro111 yot1r prog1·a1n 
tl1at we have a Et1ll sessio11 tl11, al ter110011, co111J)Osecl ot a gTeat 111any 
tOJJJcs which sl1ould be of i11te1·cst to e,,c1·yo11e. v\Te are thereE01·e anx1-
ot1s to sta1·t 011 t1111e i11 01·clc1· to ,1110,,, the ,1)e,1kers s11llic1ent ti111e as well 
as to allow for ,t JJeriocl ol cl1sct1ssion v-,l1ich is ,1l,v,1ys ,o i1111Jorta11t. 

The 111oderato1· fo1· this ;1fter110011 is R1cl1,11·cl H. Fill111ore ,-\Te ,viii 
c;1II l1i111 to the JJoclit1111 at tl1is ti111e. 

j\,J1·. F1ll11101·e ,1ss11111ecl tl1e cl1ai1· (1\J)JJl,1t1sc) 

j\,JODER1\ TOI~ l•ILLi\·IORE: Fello,v i\'fe111lJe1·s ,inti G11ests ol tl1e 
Plant P1·01)ag,1to1·5 Society: l."l1e session tl11s ,1lte1·11oci11 ,viii be c!evotecl 
to tl11·ee · toJJ1cs: Na111ely, tl1e J)TOJ);1g,1tio11 ol v;11·1eties oi l1011eyloc11st, 
tl1e 1·oot1ng ot cci11ife1·5 t111cle1· i11tc1·111itte11t 1111st ,111cl 11nclcr 1Jlastic ancl 
to the rooting of j11niJ)e1·s 1n tl1e ope11 t1elcl 

We 5hall begin this afte1·noon witl1 j\,fr Ht1l)erl Nicho!s011 Co111-
111e1·c1al Nt1rsery Co1111),1J1}', l)ecl1e1·cl, 1·e,111e,,ee, ,vl10 ,viii clisc11s5 tl1e 
''Pro1)agation of Varieties o( I-lo11eyloc11sL. j\,f,·. Nicl1olso11, ,viii yo11 
J)lease co111e fcJn,•arcl? IAJ>J)l,111se) 

(Ed1to1·',1 11.otr: i\1fr. Nicl1olso11 1nteg1·,1tecl his clisc11ssion witl1 a 
series o( colorecl slicles ,,,J11cl1 cleJ)ictecl tl1e scqt1e11ce 11secl to J)1·opag,1te 
v;1rieties of !1011eyloc115t.) 

PROPAGATION OF SELECTED VARIETIES OF HONEYLOCUST BY BUDDING 
l-Iu111<·R·r NICHOLSON 

C11111r11e1·c1r1! Ni1,1se1·y Cr1111pr1ny 
Dr:cl1r1·cl, Te11nr.,sr:r: 

I will nc>t ,1tte111pt to tell yo11 110,v to pro1)agate honeyloc11st v;1rie
ties by b11clcling, b11t r,1ther ,v1ll briefly cle,cribe ,1 J)rocecl11re th,1t we are 
,11ccess£11Ily 11si11g in Tennessee. Ottr soil is J)ri111,1rily ,1 clay lo,1111. In 
th past ,ve h,1ve selectecl lowe1· sites to t,1ke ,1clvanL,1ge of ,111 r,11ntall, 
'>Ince 1ve clo not h,1ve Lielcl irrig,1tion (,1c1lit1es ;1v,1il,1l)le. However, in 
seasons of a1nple r,1inlall, st1ch ,1s v-•e h,1ve hacl tl1e p,1st two or three 
years, our one yea1· b11d, of honeyloe,11st h,1ve become toe> large and there
fore, this year, v-1e huclcled on seedling, planted on higl1er soils In 
either case, we try to select soils oL l1igl1 fertility, and witl1 good internal 
clrainage. 

We do not produce ot1r own seecllings but r,1tl1er b11y 18 to 24 inch, 
3/16-1 /4'', caliper seedlings. We J)r11ne tl1e roots severely, leaving only 
four to five inches ot tl1e origi11,1I root. Side root,, if any, are also 
pruned b;1ck ~e,,erely. ·r11e tops ol tl1e seecllings ;ire c11t back with a 
bancl sa,v ,50 tl1,1t not over 18'' of top i, lelt ,tl)ovc ground alter plant
in.~. This 11n1for111ity ol t<)JJS 111;1ke5 tl1e ,ceclli11,~s e;1sier to l1,1nclle wl1en 
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t1·a11sj)l,111ting a11d J)1·eve11t5 tl1e t1·;111s1)l,111ter f1·<i111 tiJJJ)ing tl1e seeclli11gs 
1n tl1e 1·<i,v Tl1e,c ,eetlli11g, ,11·e J>l,111tetl 1,1 111cl1c~ ,t]>,11·1 111 ,veil J>t·e· 
JJared soil ,v1tl1 ,1 reforest;1tion type t1·;111sJJl,111te1·. IZows ,ire SJ),tced 48 
i11cl1es ap,11·t. Soil is JJlo,\'ecl tlJJ to the seeclli11gs 1111111ecli;1tely ;1fte1· j)l,111t-
111g. vVe gener,1l!y JJl,111t 0111· seedlings i11 l)ece111ber, ,1-e,1tl1er JJe1·111itt111g. 
Tl1e earlie1· tl1ey a1·e JJl,111tecl, tl1e 11101·e 11111lo1·111ly tl1ey ,viii st,11·t g1·0,vtl1 
the follo\\•i11g ,1J1·111g. Seecllings ,1·hicl1 ;11·e slo,1• to 5t;11 t 1·e1J1·esent 011e 
of 0111· 111,1jo1· prolJle1ns. 

\,V]1en th<> seecll1ngs begi11 to g1·0,v i11 tl1e SJ)ri11g ,,·e keeJJ ,t sl1a1·1) 
,,,atcl1 ot1t £01· IJ!iste1· beetles 01· a11y otl1e1· le,1! e,1ti11g 111sect. Cont1·0I is 
us11ally eftectecl tl11·ot1gl1 tl1e t1se ol l)DT. If tl1ese 111sects a1·e 11ot co11-
t1·olled the cle,•eloJJt11e11t of tl1e seeclli11gs ,1•111 be 1·et,11·clecl, tl111s J)reve11t
i11g b11dcling as ea1 ly as v1•011lcl otl1e1·,v1se IJc JJOss1lJlc 0111· seecll111gs ;11·e 
11ot fe1·til1zed at tl1e t1111e of J)l,111t111g 01· tl111·111g tl1e lollo,,•111g s11111111e1·. 

vVe h,1ve fo1111cl tl1at e,11·ly bttllcl111g 1s (J11e cif tl1e 111ost 11111Jo1·t,111t ol 
tl1e 1nany f,1cto1·s affecting 0111· sta11ds \,Ve JJ1·ele1· to ,t,11·t b11clcl111g by 
tl1e £11·st of J1111e, 1f jJ05sible. Tl11s i11 JJ,11·t 1s clete1·111i11ecl IJy tl1e C<)lltii
tion of tl1e b11d,11oocl ,vl1icl1 sl1011lcl l)e g1·ee11. 1 ,vo11lcl ,tgd111 e111JJl1,1size 
this latte1· J)oi11t, tl1at is, tl1e 11se of gr<>e11 bttllwoocl r\tte1· tl1e l)11clsticks 
begin to t,1ke 011 sl1ades of g1·ay a11cl b1·0,1•11. tl1e IJ11cl clcies 11ot co111e of! 
tl1e b11dstick JJ1·01Je1·J~, ancl is too 1·i1Je £01· 11s. \•\Te c11t ];11·ge IJ11cls, so111e
ti111es 1 ½'' l011g a11cl ''JJOJJ'' tl1e111 of ( 1l1e IJ11clst1ck, leavi11g tl1e ,vo<)C! 
1111der tl1e b11cl, ,1tt,1cl1ecl to tl1e b11dstick Il ,,,e 11,,,,e ,11liic1e11t IJ11cl,voocl 
available ,,,e ,,,111 11ot 11se ,t b11cl tl1,1t cloes 11ot ''JJ<>JJ'' <Jfl tl1e stick. \ 1Ve 
have fo11ncl tl1at 0111· st,1ncls ;11·e n(Jt ,is goocl ,,,J1e1·e ,,,e slice tl1e IJ11cl off 
tl1e stick a11d then re111ove tl1e ,,,oocl (1·0111 tl1e 11ncle1· sicle oi tl1e l>11cl 111 ;1 

• 
se1Ja1·ate OJJerat1on. 

111 n1aking the incision 011 tl1c- 1111cler5tock we 111,1kc ,t ,,ertical slit 011 
the seedling starting abot1t 2'' :1IJ0,•e tl1e gro1111cl Tl1e c1·oss or ''T'' c11t i5 
1nade about I'' tlJJ on this ve1·t1cal 5lit ,,,itl1 a rolling 111ot1<)11 of tl1e knife 
blacle ancl sl,111ti11g slightly 11p,va1·cl. Tl1e k11ife te11cls to OJJen tl1e verti
c,1! cut as it rotates a1·01111d tl1e seeclling. Tl1e seccll111g 1s 110\v re,1clv to 
receive the l)t1cl ,vhich is 11ot ''poJ)pecl'' off the IJ11cl,tick 1111t1! ,tfter tl1e 
seeclling has i1rst l1een preparecl. Tl1e IJ11cl 1s tl1c11 c,1ref11lly insertecl i11 
the slit 011 the seeclling ancl torcecl clo,v11w,1rcl 11ntil the 11t>se ol tl1e IJttcl 
rests 11ncler \Jark \\'h1ch !1,1s 11ot l)een 5Jit w1tl1 tl1e k11ile. Tl1is as,11res a 
tight fit on tl1e nose of the b11cl ,v1tl1 tl1e rest of tl1e IJ11cl lying 11,tt on 
the seedling, tl1e eclges being coverecl l)y tl1e l),trk <)f tl1e ,eecll1ng. When 
the bud is 1n place 1t is ,veil if the top extre1nity of tl1e IJ11cl coincicles 
with tl1e cross or ''T'' c11t. Tl11s gives ;1 111ore JJerfect 111,1tcl1 of the 
ca111bi11m layers. 

Wrapping is per[or111ecl ,vith 5'' r11blJer l),1ncls ,vh1ch are st,11·ted at 
the top ot the b11cl ancl w1·;1ppecl clow11. We i11si,t ci11 ,1 111i11i11111111 of 
three wraps ,tbove the leaf ste111 of tl1e IJ11cl, wl1icl1 inc1clent,1lly 1, JJttllecl 
p1·etty tight Wrapping 1n this 111;1nne1· fl,1tte11s the ''!1111111)'' ol tl1e bucl 
down again,t the seedling. ~'his so c,1Ilecl ''l1111111J·' t>t tl1e b11cl 1s that 
j)Ortion ,vhere tl1e tl101·n wo11lcl be if 1t we1·e ;1 tl101·r1y loc11st. We co111• 
plete the wr,1J)JJi11g 111·ocess by t;1king 2 01· 111ore t11r115 IJelo,v the b11cl, 
,till exe1·ting ~0111e JJre55111·e on tl1e r11l)!1e1· 1)111! ~t1·i]J Tl1e \\·1·,111 is tiecl 
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;11 ;1lJot1t the IJ:tse of tl1e ve1·tic,1l c11t. vVe l>elieve tl1,1t tl1is '',vrappi11g 
tlow11'' IJr<ice~s i~ ,t ve1·y i1111Jo1·t,111t 1Jl1,1~e <JI ~ttcce~~lul IJ11clcl111g. Using 
large green buds on sa1)IJY seecll1ngs it is very e,1sy to lorce tl1e bt1d up 
out ot the ''T'' slot 11 yot1 try to w1·,tJJ it i11 tl1e co11ve11tio11al 111a11ner, 
starting at tl1e botto111 ,111cl ,,•1·,11JJJ111g 111Jw,1rcl. vVe 110 l011ger botl1e1· t<) 
cut the wra1Js, since tile)' cleter101·ate IJefo1·e tl1ey c,111 clo ;111y !1,1r111. 

If everytl1ing goes well, tl1t: JJertect t1111011 consists <)l ,t big bud, flat 
on the seedling, ,v1th a contint1ot1s knit ,ti! the w,ty ,,round. However, 
not all 011r bt1cls follow tl1is pe1·fect JJ,1tte1·n ;incl ,ve l111cl various for111s 
of 11nions, so111e of wl1icl1 tencl to pro111ote jJOor stands. Qt11te olten, by 
the followi11g SJJr1ng, tl1e ttIJIJe1· !Jortion ot 111,111y of the b11ds l1;1s clried 
up down to tl1e area wl1e1·e the leal ste111 \\•,ts or1gin,1lly loc,1tecl As 
long as this leaf ste111 ;1rea is ,tli,•e, tl1e l)t1cl will force otit in tl1e spring. 

One ot 011r biggest tro11bles res11lts f1·01n the seeclling overgrowi11g 
the b11d. If tl1e 11ncle1·stock co1111Jletel)' cove1·s tl1e i11se1·tecl bucl, it is 
likely that tl1e bt1cl i~ cleacl. Il tl1e center JJOrtron <>l tl1e 111cision 1·e-
111ains ope11 la1· e11ougl1 101· the b11cl to e111erge tl1e1·e is ;1 goocl 1Jossib1lity 
that the g·raft will IJe st1ccessf11l. E:11·ly b11clcli11g, ,ts ,veil ,ts ;11111Jle rai11-
fall following lJuclcl111g e11co11r,1ge tl1is ty1Je ol ove1·g1·0,vth. R,11Jicl growtl1 
after b11dd1ng ,,,ill so111eti111es c,1t1se tl1e 1·11IJIJer bt1clcl1ng st1·ip to c11t in
to the seeclling, ,1ltl1ot1gh tl1is ,1pp,11·e11tly c<1.11ses 110 serio11s l1,1r111. So111e 
of the bt1ds ,,,ill force ,vithi11 t,vo ,,,eeks ,1fte1· IJ11clcling Tl1is 11ew g1·owth 
ranges fro111 a cl11ste1· c>f lea,•es to 5J1oots tl1ree to fo11r feet 1011g. In the 
event that a shoot for111s, we al,1•;1ys cttt it b;1ck to tl1e IJ11cl tl1e following 
spring By tl1e end of tl1e s11111111er ,1lte1· IJ11clcling, the seecllings are 
normally ;1ro1111cl tl1ree feet t,111. The pa~t t,,,o ye:11·s, l1owever, we have 
had seedlings ,is tall as 5ix feet ancl o,·e1· 011e i11ch in caliJJer. If the 
bttd lives on these more vigo1·011~ seecllings ancl cloesn't beco1ne IJ11ried, 
it will 111ake a big tree next ye,tr. 

Before gro,vtl1 begins tl1e next spring tl1e tOJJ of the seedlings above 
the bud are removecl. 'J'his i~ clone by 111;1king a sloping, 45° angle c11t 
extending from top of the lJ11cl to rear ol seeclling. 

The first fl11sl1 of growth p11shes one or 111ore b11cls of tl1e selectecl 
variety into growth l t h,ts been 011r observ,t tion th,1 t tl1e b11cl ancl 
shield of the selectecl variety cont,1i11s sever,tl latent b11cls. Usually two 
or three of these will fo1·ce at the s,1111e ti1ne, which n1akes it necessary to 
remove all b11t one at tl1e first clisbttclding OJJe1·;1t1on. In ,tddition to 
the removal of these extra growths, ,ti! sl1oots tl1,tt h,tve torcecl out on 
the stem of the seedling a1·e also t,1ken oll. Tl1e re111,1ining bud grows 
rapidly. If it shoulcl blow off or be acciclentally !Jroken off, other latent 
buds will be forced out of the original lJud are,1 to take its place. I 
have personally seen as many as six or more bucls force from a plate, 
after the origin:1! b11d l1;1d lJ•een accidentally broken olf after reaching 
a height of five or six feet. Tl1is characteristic wci1·ks to the aclvantage 
of the grdwe1·, ,ts )'Ott can readily see. 

When our 11e,v b11cl reacl1es ,t !1eigl1t of 12 to 18 .inches we generally 
fertilize with a J 0-10-l (), co1111Jlete fertili1.er. Tl1is is b,tncled on each 
side of the row, after we l1,1ve fi11isl1ecl ,veecling tl1c row. By late J11ne 
or early J11ly, ii tl1e !Jttcls ,ire 11ol gro,ving ,ts 1·,11Jiclly ;1s we feel tl1ey 

liO 



shot1ld IJe, we sicle cl1·ess witl1 ,1111111011it1111 111t1·,1te. By tl1e l11·st of July 
our buds ~l1ot1lcl be in tl1e neigl1lJorl1ood ol six teet tall. 

Pru11ing is ro11li11ecl JJ1·i111a1·1ly to gett111g the young bt1d oft to ;1 
fast, st1·,1ight st,11·t I [ ,111 sicle br,111ches ,11·e ke]Jt oll the sl1oot u11til it 
is fot1r 01· fi,,e leet i11 l1e1gl1t, yot1 ,,,ill be qt1ite st11·e of getting a st1·,1igl1t 
t1·ee. Ninety JJe1· ce11t ol tl1e crookecl t1·ees ,,,e l1ave a1·e a res11lt of leav
ing on side li1nbs to ft11·11ish bt1cI,,,oocl. \-\1e l1ave on occasion tOJJ]Jed 
six to eigl1t feet ,vhiJJS in J11ly i11 ,111 atte1111Jt to st111111late b,ra11cl1ing b11t 
this has g1ve11 11s inco11siste11t 1·es11lts. t\tJJJa1·e11tly the ea1·l1e1· )'OU a1·e 
able to tO]J the ,vlli]J, tl1e bette1· tl1e cl1a11ces ol JJroducing a br,111cl1ecl 
t1·ee. 

Fo1· tl1e ]Jast cottJJle of ye,11·s tl1e ,1ve1·age l1eigl1t of 0111· block ot 011e 
ye,1r b11cls 11,1s ave1·agecl abot1t eight Leet, witl1 111,1ny t1·ees top1Ji11g te11 
teet. l\'lost ol 0111· t1·ees ,11·e sold ,is one yea1· t1·ees, altl1011gl1 a lew a1·e 
gro,vn the ~econcl ye,11·. At the IJeginning of the seconcl year tl1o~e trees 
which are ret,1inecl ,ire IO]JIJed at 7 to 7½ feet. They 1nake bea11titul 
heads that growing se,1so11, ,111cl JJttt goocl calipe1·, so1ne reaching 11/2'' by 
tl1e end ot tl1e seconcl growing se,1s011 Tl1,1nk you. 

* * * * * * 
j\,{Ql)Ellt\TOlZ Fll,Li\,IORE: \rVe tl1a11k j\,J1·. Nicl1olso11 very 111t1cl1 

i11deed for tl11s JJrese11ta tio11 011 tl1e ]J1·01Jagat1011 of varieties ot l1oney
loc11st by bt1dding. I a111 ,1lso ]Je1·s011ally very glad to l1ea1· a d1sc11ssion 
of bucldi11g. I 1·ega1·cl b11clcling as tl1e 111ost ,1clva11ced ]Jla11t }J1·opagat1ng 
techniq11e tl1at ,ve 11,,,,e, JJ,1rt1r11la1·Iy i11 the se11se tl1at e,'e1·y solit,1ry b11d 
011 tl1e pl,tnt beco111es a ]JOtenti,11 11e,v ]Jla11t i11stead of l1aving to 11se pe1·
l1aps 15 bt1ds, as ,,,e lreqt1e11tly clo on a leafy c11tt1ng. 

A1·e tl1e1·e any q11estio11s 101· j\r/1· N1cl1olso11? 
If not ,,,e shall 110w JJ1·oceecl to ''Tl1e Rooti11g ol Co111le1·s U 11cle1· 

l11te1·1111tte11t i\rI1st'' by D1·. St11,11·t H. ~elso11, \\'110 1s i11 pla11t pro1Jag.1tio11 
,111d 11111·se1·y 111.J.11age111e11t 1·esc,11·cl1 ,tt tl1e Pl,111t Rese,11·cl1 I11stit11te, Ot
ta,,,a, Ca11ada. D1·. N elso11. 

Dr. Nelso11 tJresentecl l1is talk i11 t,,,o pa1·ts, whicl1 cove1·ecl the se,1-
son,1I propagation o[ eve1·g1·ee11s 11ncle1· 1111st. Tab11lar dat,t ,vas JJrese11t-
ed by 1neans of slicles. (Ap]Jl,111se) , 

THE SUMMER PROPAGATION OF CONIFER CUTTINGS 
UNDER INTERMITTENT MIST* 

s. H. NELSON 
Plc11it llr:sec11·c/1 Inst, title Expe1 t111ental Fa1·111 

Otlc11vc1, 01ita1·10, Ca11c1dc1 

Co11ifc1· c11tti11g~ ,11·c 11~11,1lly collectecl 111 tl1e w111te1· 111011tl1~ ,1ltc1· 
sticki11g a11d 1·oot ve1·y ~lo,vly, eve11 11nder g1·ee11!1'ouse cond1tio11s. IZoot
ing periods six to eigl1t 1110n tl1s in lengtl1 a1·e not t1ncom111on for so1ne 
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shot1ld IJe, we sicle cl1·ess witl1 ,1111111011it1111 111t1·,1te. By tl1e l11·st of July 
our buds ~l1ot1lcl be in tl1e neigl1lJorl1ood ol six teet tall. 

Pru11ing is ro11li11ecl JJ1·i111a1·1ly to gett111g the young bt1d oft to ;1 
fast, st1·,1ight st,11·t I [ ,111 sicle br,111ches ,11·e ke]Jt oll the sl1oot u11til it 
is fot1r 01· fi,,e leet i11 l1e1gl1t, yot1 ,,,ill be qt1ite st11·e of getting a st1·,1igl1t 
t1·ee. Ninety JJe1· ce11t ol tl1e crookecl t1·ees ,,,e l1ave a1·e a res11lt of leav
ing on side li1nbs to ft11·11ish bt1cI,,,oocl. \-\1e l1ave on occasion tOJJ]Jed 
six to eigl1t feet ,vhiJJS in J11ly i11 ,111 atte1111Jt to st111111late b,ra11cl1ing b11t 
this has g1ve11 11s inco11siste11t 1·es11lts. t\tJJJa1·e11tly the ea1·l1e1· )'OU a1·e 
able to tO]J the ,vlli]J, tl1e bette1· tl1e cl1a11ces ol JJroducing a br,111cl1ecl 
t1·ee. 

Fo1· tl1e ]Jast cottJJle of ye,11·s tl1e ,1ve1·age l1eigl1t of 0111· block ot 011e 
ye,1r b11cls 11,1s ave1·agecl abot1t eight Leet, witl1 111,1ny t1·ees top1Ji11g te11 
teet. l\'lost ol 0111· t1·ees ,11·e sold ,is one yea1· t1·ees, altl1011gl1 a lew a1·e 
gro,vn the ~econcl ye,11·. At the IJeginning of the seconcl year tl1o~e trees 
which are ret,1inecl ,ire IO]JIJed at 7 to 7½ feet. They 1nake bea11titul 
heads that growing se,1so11, ,111cl JJttt goocl calipe1·, so1ne reaching 11/2'' by 
tl1e end ot tl1e seconcl growing se,1s011 Tl1,1nk you. 

* * * * * * 
j\,{Ql)Ellt\TOlZ Fll,Li\,IORE: \rVe tl1a11k j\,J1·. Nicl1olso11 very 111t1cl1 

i11deed for tl11s JJrese11ta tio11 011 tl1e ]J1·01Jagat1011 of varieties ot l1oney
loc11st by bt1dding. I a111 ,1lso ]Je1·s011ally very glad to l1ea1· a d1sc11ssion 
of bucldi11g. I 1·ega1·cl b11clcling as tl1e 111ost ,1clva11ced ]Jla11t }J1·opagat1ng 
techniq11e tl1at ,ve 11,,,,e, JJ,1rt1r11la1·Iy i11 the se11se tl1at e,'e1·y solit,1ry b11d 
011 tl1e pl,tnt beco111es a ]JOtenti,11 11e,v ]Jla11t i11stead of l1aving to 11se pe1·
l1aps 15 bt1ds, as ,,,e lreqt1e11tly clo on a leafy c11tt1ng. 

A1·e tl1e1·e any q11estio11s 101· j\r/1· N1cl1olso11? 
If not ,,,e shall 110w JJ1·oceecl to ''Tl1e Rooti11g ol Co111le1·s U 11cle1· 

l11te1·1111tte11t i\rI1st'' by D1·. St11,11·t H. ~elso11, \\'110 1s i11 pla11t pro1Jag.1tio11 
,111d 11111·se1·y 111.J.11age111e11t 1·esc,11·cl1 ,tt tl1e Pl,111t Rese,11·cl1 I11stit11te, Ot
ta,,,a, Ca11ada. D1·. N elso11. 

Dr. Nelso11 tJresentecl l1is talk i11 t,,,o pa1·ts, whicl1 cove1·ecl the se,1-
son,1I propagation o[ eve1·g1·ee11s 11ncle1· 1111st. Tab11lar dat,t ,vas JJrese11t-
ed by 1neans of slicles. (Ap]Jl,111se) , 
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sticki11g a11d 1·oot ve1·y ~lo,vly, eve11 11nder g1·ee11!1'ouse cond1tio11s. IZoot
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species. 111 view ot tl1is, st1ccessft1I eve1·g1·ee11 p1·01J,1gatio11 out(l001·s i11 
tl1e 1·el,1t1vely sl1orl st1111111e1· se,1so11 ,vas 11ot a11t1c11Jateel Li111ite(l tests, 
J10\\reve1·, ,vitl1 s1n,1ll n11111!Jers of ct1ttings gave encot11·,1gi11g 1·esults unele1· 
111ist elt11·111g tl1e 1955 10 I 958 se,1so11s. ,,\Then tl1e 1·est1lts ,,,e1·e ev,1lt1,1ted, 
1t ,vas apJJ,11·e11t tl1at tl11s tyJJe of J)1·01J,1gation !1ael JJ1·0111i,e, bt1t tl1e d,tta 
lacke(! tl1e sCOJJe ,111tl co11ti11111ty to establish eleti11ite t1·e11(!s. Acco1·eli11g
ly, in 1959, ex1Je1·i111e11ts wr1·e i11it1ateel to establisl1 l1or111011e ,tnel )Jl"O)J,1-
ga t1011 !Jee! 1·ee1111 re111en Ls. 

The1·e is ,0111e ev1ele11ce i11 tl1e lite1·att11·e to ,t1JJpo1·t tl1e 11se c)l 1111st 
(01· tl1e )J1·01),1g,1tio11 ol co111fe1·, dt11·1ng the s11111111er. F1ll11101·e (I) 1·e-
1)01·tecl t)ll tl1e s11cce,sf11I 1·oot1ng of Cl1arnaecypr11·zs p1s1fe1·{t t111eler 111ist 
ot1teloo1·s i11 N ov,1 Scoti,1. 1-I e also 1·e1Jorted I 00 perce11 t rooti11g of T {tx-

11, r11ed1a l1etz1. ,iV,11·<l (4) 1·eported lair rest1lts ,,,itl1 t,vo species of 
T /111,Ja t111cle1· 111 ter111 i tte11 t 1111, t i11 low <l, w h1le S te,1 ,,enson ( 3) i 11 J\1I is
sot11·1 1·cpo1·teel rel,1Lively low root111g JJercentage, ,vitl1 f 1t'11zpe1 'Its wl1e11 
the 011teloei1· 1111st beel, ,,,e1·e sh,t(lecl ,v1tl1 lath. 

RESULTS AT OTTAvVA 
• 

111 1~159, ,1]! Cl>111IJi11,1tio11s of live l101·1no11e t1·e.1t111e11t, ,111tl tl1rce 
tyJJes of J)rop,1g,1tiei11 beels ,ve1·e tested. The hor1no11e treat111e11ts, in
clt1ded a check, Hor1nocli11 No J, Hormoel1n No. 2, Ho1·111oeli11 No. 3 
(O.l, 0.3 ,tnd 0.8 1)e1·ce11t 1ndolebt1ty1·1c acid in talc, 1·es1Jectively) ,tnd 
Cl1lo10111one (a11 ,1lf,1lf,1 extract ol t1nkno,vn consiste11cy). l."l1e th1·ee 
1111st J)J"t))J,tg,1tio11 !)eels co11sisteel ot an OJJen bed ,v1tl1ot1t botto111 l1e,1t, 
;111 OJJe11 bee! ,vitl1 lJotto111 l1e,1t ol. 65 degrees F. a11d a polyetl1yle11e cove1·
ed bed witl1 110 lJotto,11 l1e<lt. l."l1e J,1tter received tou1· seco11cls of 1111st 
eve1·y mi11t1te e!t11·111g ~l1e cl,1yl1gl1t l1ot11·s, ,vl1ile tl1e 01Je11 ])eels 1·eceived 
only eigl1t seco11cls of 1111,t eve1·y five 1111n11tes c!t11·111g the clayligl1t hot11·s. 
The const1·11ctio11 of tl1ese t1·;1111es l1as bee11 ft1lly clescribed by Nelso11 
(2) . I 

Tl1e 1·est1lts ;11·e 111ost co11,,e111ently tabt1lateel acco1·cli11g to ge1111, 
,111d the t1·eat111e11t, tl1e cocle £01· ,vh1cl1 is as follo,,,s: 
Ck-Check t1·e,1 t n1e11 t 
H# l-Ho1·moeli11 # l (0.1 1)e1· ce11t 1nclolebt1ty1·ic ,1cicl i11 t,1lc) 
H#2-Hor1n,ocli11 #2 (0.3 per cent inclolebt1ty1·1c acitl i11 talc) 
H#3-Hor111ocli11 #3 (0 8 J)e1· cent inelolebutyr1c acicl 111 tJ!c) 
C--Chloro111one (,tn ,1lfalia extract of 11nkno,vn consistency) 
JlvI Q,-Jn ter111i tten t 1nist outcloors, 8 seconds of 1nist every 5 111i11t1 tes 
PTO-Polyetl1yle11e tent ot1tcloors, 4 seconcls of 111ist every 5 1nin11tes 
BH-l3otto111 l1e,1t of 65 clegrees F. 
NBH-N0 botto111 he,1t. 

Cf1ar11{1ecypa1·1.1' 1-\s shown in T,1ble I, no d1ttict1lty i11 1ooting w,1s 
experiencecl ,vitl1 the tl11·ee SJJecies listed. Hor,nones, botto111 !1e;1t or 
the high ;11r te1n1Jer;1t11rc in tl1e polyethylene tent we1·e 11ot reqt1i1·ecl fo1· 
10() per cent 1·ooti11g It ~l1ot1lcl be notecl, howeve1·, tl1,1t all the ct1tti11gs 
t1·e,1tecl with Cl1lo1·0111t)J1e 1n the O))en fra111e withot1t botto111 he,tt c<J11lcl 
l1ave been t1·ansplantecl by tl1c e11d of six ,veeks, while a pe1·iocl of eigl1t 
weeks ,tnJ longer w,1s neecled J'or tl1e other t1·eat111ents. I11c1·e,1,ecl 
st1·e11gtl1s o( Ho1·111oclin i11c1·e,1~ed tl1e 1·,1te of rooti11g slightly Botto111 

62 



l1eat was not apparently beneficial, :1lthot1gl1 tl11s ,VdS expectetl, since 
tem1)eratures below 65° F. ,vere unco1111non between June 15 and Au
gust J 5. There we1·e, however, indications that the comb1n,1tion of bot
to1n heat and strong hor1none treat1nent~ we1·e detr11nental, this was 
quite obvioi1s in the polyethylene tent. 1n the latter, high conce11t1·a
tion~ ot l1or111one increased the speecl ot rooting. Althougl1 it also in
c1·eased the occurrence of rot, ,vhich resulted in a lower rooting pe1·
ce11tage, C'. p1s1fe1·ri plitn1osa n1t1·ea was tl1e 1nost severely atlected. 

Table l.-l'e1 ce11tage 1 oot111g ,,£ · Chamaecyparis spp. 1111,le1 111te11111tte11 t 1111st 011tdoo1 s 

Pt opagat1011 Ho1·111one T1·eat1ne11t 
l'la11t l\·fatc1·1al 

Bed Ck. H#l H#2 H#3 C 

c; pi,,fe,-a pl,11110,a ll\10-NBH 100 I 00 10() I Ill l 100 
a1 ge11ll{l 11\10-Bl-:I 100 JOO 100 JOO 100 

P"fO-NBH 80 90 100 80 60 

C jJis1fe1·a pl11111osa ll\,10-NBH 100 JOO 100 100 J Oll 
all I ett ll\10-BH 100 ]00 I O<J 100 90 

l'TO-NBI-:1 60 60 40 10 0 
• 

c:. J11,1fe1a SIJIIUI 10,a 11\IO-NIJH 100 I O!l I O(J ()0 J Oil 
ll\10-BH 90 100 100 100 I Oil 
P"fO-NBH 90 JOO 100 100 90 

T1tn1pe1us. Tl1is ge111is WdS qi1ite ~low to root. Tl1e re~11lts prese11t
etl ,i11 Table 2 1·epresent the amount' of rooti11g i1p to October 1, 1959. 

As found 1n tl1e ,v,nter })ropagation, there was al~o a great varietal 
difference in ability to 1·oot 1n the s11111111er. In add1tio11, tl1ere was a 
n1arked seasonal variation in rooting. 

In 1957, ]1tn1pe111,s cl1znens1s lietzi gave 90 anti 80 J)e1· ce11t 1·ooting 
1·espect1vely, with Hor1noclin #3 ;111d tl1e check treatment, each witl1 
botto1n heat in the open 1n1st bed. However, uncle1· sin1ilar treatn1ent,, 
(Table 2), the rooting was 11111cl1 1·educed in I 959. U,e of polyethylene 
tent reduced rooting in both years. The cuttings, this yea1-, were still 
in good condition on October I st and ,,,011ld likely have 1·ootecl. On 
tl1e other !1and, T. cl1zn.e11s1s l1etelee1·1 ,vas vc1·y subJCCt to rot and only ,t 
few rooted cutti11gs escaped tl1e rot. 

The 1956 results ,vith ]un1pe1·11s ch111ens1s pf1tze1·za1ia ait,ea ,l1owed 
the sa111e trend in rooting as that observed tl1is year, although at a lower 
level. The use of hormone tended to decrease the rate ol rooting, eve11 
tl1ough the 1ilti1nate rooting 1n the pol)'ethylene tent was higl1er. 

The re,11lts "'ith T. co111rrzi1n1s depiessa aurea-spica were co1nplete 
by the middle of September. The occurrence ol rot was very !1igh in 
the polyethylene tent. The1·e were slight indications tl1at horinones 1n
c1·eased the rapidity of 1·ooting, although botto1n heat was 11nnecessa1·y 
,tt this time of the yea1·. 

With cuttings of /. Jior1zo11tal1s do1tglas1 a11cl 1- lt. pluin<)Sa, tl1e 
polyethylene tent resulted i11 the fastest rooting, which reduced the ef
fects of hormones. This was apparently the best t1·eatment 101· the spe-
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Table 2.-Percentage rooting of Juniperus spp. uncler 111tern11ttent 111ist outcloors. 

Plant l\1ate1·1al 

J chi11e11sis /1etzz 

]. cl1111en,,i.s ltcteleeri 

f. c/1111e11s1s j1f1tze1·1a11a 
a111·ea 

J co111111u11is def11 essa 
a111·ea-,p1ca 

I /101 izontalis douglasi 

J /1011zo11tt1l1s pl1t111osa 

J ,ab111a 

f. sab111a 
ta111a11sc1fol1a 

]. scoj111/0111111 

Propagat1011 
Bed 

IMO-NBH 
IMO-BI-I 
1'1'0-NBH 

ll\IO-NBH 
11\•IO-BH 
P1"0-NBH 

11\10-NBH 
IMO-BH 
1'1"0-NBI-I 

J]\10-NBH 
IMO-BH 
l'TO-NBH 

IMO-NBH 
11\10-BH 
l'TO-NBH 

11\10-NBH 
IMO-BH 
l'TO-NBH 

Il\10-NBH 
Jl\,IO-BH 
l'TO-NBH 

11\10-NBH 
IMO-BH 
1'1'0-NBI-I 

lMO-NBI-I 
11\10-BII 
l'TO-NBH 

Ck 

10 
10 
20 

0 
0 
0 

3() 
1()0 
80 

100 
100 
10 

90 
10() 
100 

90 
100 
100 

60 
20 
50 

10 
20 
60 

30 
0 
0 

Hormone Treatme11t 

H#l H#2 H#3 C 

10 20 10 30 
JO 10 40 10 
0 20 30 , 20 

10 I (J 10 0 
() 10 0 IO 
0 10 0 0 

30 ·i() :,0 40 
80 90 90 8() 
90 100 100 100 

9() 100 100 100 
100 100 100 JOO 
20 0 0 0 

90 100 90 100 
100 100 I ()0 100 
100 100 100 100 

100 80 50 100 
80 70 90 100 

100 100 I llO 90 

50 30 4() 100 
60 50 20 90 
50 50 40 20 

20 0 0 20 
0 I (l 10 20 

30 30 40 20 

10 10 0 10 
10 10 0 0 
0 0 0 0 

cies. Hor111one elfecl~ ,ve1e greatest in the ope11 bed '1-11itl1 110 botto111 
l1edt, yielding i11creased rate ot rooting with increased st1·engtl1. 

Junzperus sab111ri ancl J. s. ta111ar1sc1fol1ri were relatively d1lficult to 
root. ]. sab1na responded favorably to Chloron1one in the open beds 
but was adve1·sely alfected- in the high temperature of the polyethylene 
tent. However, in 19.58, the Hormodin powders were all superior to 
the check and Chloromone treatments. The same situation existed i11 
1958 with J. s. tr1rnar1sc1fol1a where 96 per cent 1·ooting occurred in the 
open propagation bed without botton1 heat, and was extren1ely poor 
in the polyethylene tent. Since n1any of the cuttings we1·e not rooted 
in 1959, but still in excellent condition, there must have been son1ething 
connectecl with the season which resulted in poor rooting. In 1959 the 
mean air temperat11re was much higher than in tl1e preceding year, and 
clo11cliness more prevalent. lvlo1·e precise info1·1nation at propagation 
becl level, however, would be req11ireci lo explain these 1·e~11lts. 

Ju1iipe1·1ts scopulo1 itm was a difficult plant to root under most con
ditions. Ho'l-vever, in 1956 and 1958, 60 and 90 per cent rooting, 1·e
spectivcly, ,vas obtainecl with Chloro111011e in tl1e open bed with botto1n 
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heat. This treat1nent was st1perio1· to tl1e Ho1·111c>cli11 powder and the 
cl1eck treat111ents. 111 I 958, the rest1lts in tl1e 1)0l yethylene tent were 
,1lso very poor. 

111 sun1111ary, tl1ere ,ve1·e a te,v Jt11111Je1·s tl1.tt rooted readily and 
quickly, but £01· the species tl1at were 111ore clitiict1lt to 1·oot, 1nore spe
cilic i11£orn1ation 1s 11eedecl about se,1so11al v,11·iations 111 01·de1· to explain 
tl1e wicle variance in rooting ove1· tl1e ye,11·s. 

Tr1x1ts. Br.t11checl, tv.'O-)'e,1r old ct1ttings we1·e tl1e 011ly type avail
;1blc this year a11d their rooti11g ability w,1s k11ow11 to be interior to 
tl1.tt of current season's wood. The rest1lts were further inflt1enced by 
cl1lorosis which developed on cuttings in the n1i,t J)ropagation £ra111es. 
1'11c results, as ,hown in T,1ble 3, lor this type ol cutting have been 
,i1111lar in 1955, 1957 and 1958. In general, over the years, bottom heat 
,111cl strong hor111ones have been benetic1,1l on c11ttings in the open beds. 
1'11e polyetl1ylene tent, 110,vever, yielded poo1· re,11lt,, pri1narily because 
of rots. 

Table 3.-l'e1·ce11tage 1oot111g of Taxu, spp. 1111tle1 111te11111tte11t 111ist outdoors 

l'la11t J\Iaterial l'ropaga11011 Ho1·111one T1 eat111e11t 

Bed Ck H#l H#2 H#3 C 

1'a:,.11 s baccata 11\IO-NBH 20 40 40 60 10 
1 e pt111de11s Il\'10-BH IO 80 70 70 50 

p-1 0-BI-I 20 50 60 30 40 

·ra:-.11s c11sj,1tlt1ta IJ\IO-NBH 80 80 70 80 40 
ll\-10-BH 40 20 30 70 70 
r·ro-BH 20 40 30 10 30 

Tl1u;r1. Tl1e 1959 resttlts ,11·c p1·c,c11tetl i11 T,1ble 4, a11cl, 111 ge11e1·al, 
1'/1111r1 w,1s easily rooted unde1· inter111ittent 1111,t 011tcloo1·s. Botto111 l1eat 
,v,1s not nece,sary and hor1nones dicl 11ot 1ncre,1,e tl1e pe1·ce11tage rooting. 
However, Cl1loro1none increasetl tl1e r,1te ol 1·oot1ng 111,1rkedly in the 
01Je11 beds with the cuttings being tra11sJJlanted i11 six weeks. The poly
ctl1ylene te11t ,vas inferior to the otl1er J)1·op,1g,1tion lacilit1es and the 
1·ecl11ced 1·ooting and prevalence of rot va1·iecl witl1 va1·ieties. 

The poor results obtainecl w1tl1 T.o. ''Col11111b1a 0

' could not be ex
}Jlai11ed. In11nediately after tl1e ct1ttings ,ve1·e JJ!,tcecl in the 1nist beds, 
,1bout 011e inch of the foliar 111argi11 ol all cuttings tu1·11ed bro,vn and 
rot l,1te1· beca1ne a problen1. ln 1958, tl1is b1·ow11111g cl1d 11ot occur and 
70 pe1· cent rooting occt1rred iro111 the Chloro111one t1·eat111ent located in 
tl1e ope11 1nist beds. 

In ,t11111nary, Tl1u7rt were ve1·y st1cccssft1lly IJ1·opag,1ted unde1· 111ist 
,tt Ottawa. Ho1·111ones, especrally Chlo1·01none, 111c1·e,1sed tl1e rate of 
rooting and bottom heat was not lou11d to be necessary. Tl1e polyethy
lene type of propagation iacility ,vas interior to open 111ist beds for cut
tings of Tf1it7r1 at Ottclwa. 
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Table 4 .. -Percentage rooting of Thuja occidentalis varieties under intermittent mist 
outdoors. 

l'lant Material 

T.o ''Columbia'' 

1·.o, elllva11ge1·iana 

T.o. hol[a11dica 

1".o. l1oveyi 

T.o ''Little Ge1n" 

T.o. lutea 
(elega11tissin1a) 

T.o. '' Pat11101 e'' 

T .o. pyrani1dalis 

T.o. ''Rhci11gold'' 

T.o. sa1111dersi 

l'ropagat1011 
Bed 

lJ\,fO-NBH 
IMO-BH 
1''1"0-BH 

IMO-NBl-1 
IMO-BH 
l'TO-NBH 

IMO-NBH 
IMO-BH 
l'"fO-NBH 

!MO-NBH 
IMO-BH 
l'TO-NBH 

11\10-NBH 
IMO-BH 
PTO-NBH 

IMO-Nl3H 
IMO-BH 
P'l"O-NBH 

IMO-NBH 
lMO-BH 
PTO-NBH 
IMO-NBH 
lMO-BH 
l'TO-NBH 

IMO-NBH 
11\10-Bl-I 
PTO-NBH 

IMO-NBH 
IMO-BH 
P'IO-NBH 

• 

• 

Ck. 

30 
20 
0 

100 
100 
90 

100 
70 
30 

80 
80 
50 

100 
100 
20 
70 

100 
90 

100 
100 
60 

100 
100 
70 

100 
100 

10 

60 
70 
20 

Hormone Treatme11t 

10 10 20 
20 20 10 

0 0 0 

100 JOO JOO 
100 100 100 
90 70 70 

90 90 80 
60 5() 80 
20 20 30 

80 100 100 
70 100 8() 
30 30 30 

100 100 100 
100 100 100 
30 60 90 

90 100 100 
100 100 80 
100 100 90 

80 100 100 
100 100 100 
80 90 100 

100 100 100 
100 100 100 
90 100 80 

90 100 100 
90 100 100 
0 20 20 

70 80 80 
90 90 100 
0 10 10 

LITERATURE CITED 

C 

30 
30 
0 

JOO 
100 
40 

90 
90 
40 

100 
JOO 
30 

100 
100 
40 

100 
100 

30 

100 
100 
60 

100 
100 
30 

, 90 
100 
20 
90 
90 
0 
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MIST PROPAGATION OF EVERGREENS IN THE GREENHOUSE 
DURING WINTER~' 

s. H. NELSON 

Plant Research Institute 
E."(perimental Farm 

()ttawr1, Ontario, C'anada 

Horticultural foi-ms of most evergreens have been relatively difficult 
to propagate and slo,v to root. Because of the relatively long period 
of time cuttings mt1st rerr1a1n 1n the propagation bench, greenhouse 
production costs have been very high. With the introduction of mist 
propagation equip1nent, however, mucl1 ol: the labour cost could be 
removed and the time ele111ent di1n1nished 11: this technique could be 
,tpplied to the winter p1-opagat1on of evergreens. 

Accord1ngly, experi1nents ,vere initiated in the greenhouse in 1956 
witl1 cuttings being st11ck in late December or early January. Over the 
tour year })eriod the etfects ol bottom heat, type of cutting, size of cut
ting, wounding, interval of mist and shade were studied with the vari
ables being ad1usted on the b;1s1s of current results. 

In add1t1on to the intermittent mist bench, cheesecloth, and in 
some instances, polyethylene covered propag,ttion beds were usecl £01-
purposes o[ comparison These propagation benches were installed on 
the standarcl bench used for regt1lar greenl1ouse prol;luction. Thus, 
since hum1d1ty ,vas a 1)rol1le1n ,vith tl1e la1-ger air volume, this was a 
more difficult test than would have occur1 ed in a low air volume propa
gation house. Hun1idity was st1pplied by syringing the cheesecloth 
three or four times daily ivh1le the polyethylene tents were watered 
weekly. 

The numbers ,vitl1i11 treatments (10 to 25 cuttings) and the nu1nbe1· 
of treatments for a give11 va1·1ety was de1)endent upon tl1e availability of 
cuttings on specimen plants in the orna1nental plantings. 

A meclium of two-thirds sand and one-tl1ird peat moss was tised in 
all p1·opagation benches. The hormone powders used ,vere Hormodi11 
#1, Hormodin #2 and Hormodin #3, v1rh1ch contain 0.1, 0.3 and 0.8 
per cent indolebutyric acid, respectively. Chloro1none, a liquid extract 
of al[,tlfa with unkno,vn active ingredient, was also tested. 

ROO'rING OF SPECIES OF JUNIPERUS 

The only reference to 1n1st J)ropagat1on of J itnzperits in ,vinter has 
been by Snyder (6), who reported excellent success with ]1tnzpe1·us chz
nens1s pf1tze1-za11a under 1ntcrn1ittent 1nist. Snycle1- (5) also st1mmarized 
some 20 references 1-elated to the propagation of junipers. 

Experi1nents with ]'ltnzperus spp. v\'ere initiated at Ottawa in 1956 
and over the foµr-year period fifteen species and varieties were tested. 
J un1pers, in general, showed a consideral)le cl1fference 1n their reaction 
to the v,1ria bles applied 1n the experiments. These responses and trends 
per1nitted us to draw a few genei-alizations. 

Effects of Shrlde. Second only to the 1nhe1-ent ability oi ,1 s11ecies 
-

*Contr1but1on No 39 from the P1a11t Re::.earch 
r1culture, Ottuwa, Ontario 

l11st1tute: Rcse<1rch Branch, Canada Department of Ag, 
' 
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to root, light \\1as tl1e 1no,t i1111)01·t,111t single tacto1· 111 tl1e s11cce,,iul 
1·ooting of j1111iper c11tt111gs uncle1· inte1·1nittent 1111,t cl11r111g tl1e winte1· 
months in tl1e Ott,1w,t area. T,\'O ye,11·s ol poor res11lts, lollo~ing a very 
s11ccessful opc1·,1tio11 i11 tl1e 1n1t1,1I ye,1r coinciclccl ,\1 itl1 the install,1tio11 
o{ lath sl1ades on I l1e J)1·opaga t1on l1011se. 1\£ te1· · tl1is sl1,1cle ,vas re1novecl 
in the fou1·th ye,11·, tl1e rot proble111 1)1·actically di,aJ)J)ea1·ed and the best 
res11lts i.ve1·e obtai11ecl without l,1tl1 01· shacling co1111)ot1ncl i11 tl1e i.vi11ter 
n1onths ,vhen I igl1t co11cl i tions ,ve1·e othe1·wise J)oo1·. f'or ex,1n1 pie, wi tl1 
/. chznens1s pf1tzr:11rl11a a1z1·er1 ,incl / . . 1al1111rl tc1r1ir11·1sc1f11/1r1, 90 a11cl JOO 
per cent 1·ooting \\1,1s e,1sily obt,11ned 111 a number ol treat111ents l)cir>rc 
tl1e shade ,vas 11secl. Aite1· it w,1s 1·e111ovecl, b11t clu1·ing tl1e two yea1·s 
\\1l1e1·e lath w,1s 11secl, p1·actically ,111 t1·eat111ents yiclclccl belo,v 50 J)CI 
ce11t rooting Tl1e 1·ot us11ally st,11·tecl ,tt 01· nea1· the b,1se ol tl1e c11t
ting and alfectecl tl1e ca111b111111. c;111\111g the ba1·k to clete1·io1·ate a11cl 
slo11gh off. 

D11ring tl1c ,cco11cl yea1· ol ,l1,1cli11g, 1·eg11la1· Fer111,1te SJJt·,1ys \\1e1·e ,tJJ
pliecl a, a rot JJ1·eve11tative 111eas111·e, lJ11t the rcs11lts were i11cons1ste11t, 
,ind, in general, nc> cQntrol was ol)t,1111ed As sho,vn in Table 1, tl1erc 
was a consicler,11Jle varietal clil lerc11ce in the occ11rre11ce of 1·ot. 

Table I.-S11sce1Jt1b1!11)' of Juniperu~ spp. It> 1ot 1111cler 1nte11111tte111 1111st 111 tl1e g1ec11-
ho11se cl1111ng ,,·1nte1 

H1ghl)' S11scept1ble 

f c/1111e11s1~ bla111v1 

J c/1111e11s1s ''Obelisk'' 

f c/1111e11s1s pJ1tze111111a 

a 1,1·ea 

f /1011:011ta/1s p!11111o;a 

f .,a/1111a 

,/ ;cop11/0111111 

I ,q 11r1111ata 111e)•e, 1 

/. v11g1111ana (c<111r1e,t1) 

~-fcd111111 Lo,v 

f ch111e1111s ''Ra111lo,a #5'' / c/11111,11,11 /11:lz1 

J cl1111e11s1; ''Ra111losa #6" J ;a/1111,1 tr11111111;c1Jo/1a 

f. cl1111e1111; ''Sltee11a #l(J'' 
] /1011zo11tc1l11 do11glas1 

Effects of Type of Ci1tt111g. 1-\s 1·e1)01·ted 111 the re,•ie,v by S11ycle1· 
(5), 110 over-all trend ,\•as establ1shecl ,11l1ere co111p,1riso11s 111 types ol 

cuttings were 111acle. Appa1·ently !1·0111 the results ,tt Otta,va, late1·al 
and ter1ninal c11tti11gs, with ancl without ,t heel, rooted quite si1nilarly 
under mist. Later,11 cuttings witl1 l1eels ,ire co111111only used, since a 
,1nall heel for111s naturally as tl1e cuttings are p11lled lro111 the parent 
branch. 

Effects of Size (Jf c:11tt1ng. ,,vith 1110St JU111J)e1·s l,11·ge1· c11tt111g, tl1,1t 
we1·e not treated witl1 ho1·111011es 1·ooted in highe1· pe1-centages a11d 111orc 
rapidly than smaller ones sirnilarly treated. Howeve1·, since large1· cut
tings (10 to l 8 incl1cs) present ,1 greater proble111 in 1na1nta1ning stock 
pl;1nts ,tnd in ,11,t)Jing the s11bseq11ent tree ,1lte1· the c11tti11g has rooted, 
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,111,111 ct1tting, (5 t<> 8 111cl1cs) ,i1(>t1ld IJc ti,ccl i11 111ost i11,t,111ces. Satis
£,1ctory root111g ,v1tl1 s111all <.t1tti11g, cot1lll l)c ol)t,11ned 1)1·ovilled the 1)ro1)
e1· horn1011e tre;1t111ent \\'a5 ,IJ)j)lied. 

Effects rJf 11l0111id111g. Acl1111ttedly, ,is 1·e1)01·tecl 111 S11yclcr's 1·evie,\' 
(5), wouncli11g of tl1e b.ts,11 1Jortions in 111,111y instances ,tlso i11creasecl 
tl1e number (JI roc1ts per c11tt1ng and g,1ve higher rooting percentages 
,it Ottawa. However, equ,11 results can be 111ore easily obtained by using 
strong hor111ones and the 11nilateral rooting ca11sed l)y wounding 1s 
avoided. 

Effects of Ho1111n11e T1·er1t111e11t. F1·0111 0111· res11lts ,It Ottawa, it was 
obvious that Chloromone i5 ;1 beneficial aid !or the rooting ol junipers. 
Botl1 the {ap1dity ,ind percent,1ge of rooting were incre,1sed by Chloro-
111one, b11t tl1e v,1riabilit)' 111 res11lts witl1 Horn1odin l)owclers suggestecl 
tl1;1t the5c JJrCJ),11·,1tio11s we1·c not 5t1·ong e11011gl1 lor j1111i1)e1·s (Table 2). 

Table 2 .. -Effects of l101·111one on tl1c root111g of ju1111Jc1 c11tt1ngs u11cle1 i11tern11ttent 1nist 

Plant Material 

l1t111jJe• its c/1111e1111.1 

/if1tzer11111n n111,:a 

/ 11111 pe I us sa /111111 

ta 111a r1sc1 f o/ia 

Size 
I CT 

Inches 

6-8 

-
8-10 
-

G-8 

-

Bottorn 
Heat 

No11e 

65° I' 
No11e 
G'i ° F 

No11c 

65° F 

I-lormonc Trccttrncnt 
Check H#I H#2 H#J Chloromonc 

70 80 !iO !iO 100 

GO 40 70 r,o I 00 
!iO 70 90 70 100 
\l() C,0 80 80 100 

3() 40 6() 40 100 

7() 80 80 100 100 

These rest1l ts were obta1necl with 011e ,incl one-half seconds of n1ist 
.JJer 1ninute during the claylight hours. f\ltl1011gh not shown in tabular 
for1n, dil11tions ot Chloro111one clown to one-qu,1rter strength with water 
did not red11ce its infl11ence 011 rooting. f\ further s11rvey ol the most 
concentratecl Ho1·111odin pov-,cle1· was 1nacle in 1959 to ,1scertain its el
fects on rooting. However, the inc1·e,1secl 1·ooting of the check treat-
111e11ts tinder the conditions existing in 1959 1ninimizecl the effects of 
l1orn1one a11d benel"icial res11I ts ,vere obt,1i11ecl in only a fe,v instances ,is 
sl1own in Table 3. 

Effects rJf Bottoni Heat Under tl1e less favo11rable propagating 
conclition, tl1e elfects of bottom heat were variable, but, ,is shown in 
Table 3, botto111 l1eat was beneficial in 1959. The relative response 
varied with the plant material 11sed. 

Effects of 1111st I11te1-val. f\s shown in Table 3, six intervals of 
eigl1t seconds per 30-ininute cycle gave incre,tsed rooting as compared to 
tl1ree intervals witl1 1nc)st materials. Tl111s ,1 change fron1 tl1e one- and 
one-half seconcls of rr1ist per 111in11te usecl previous to 1959 to six inter
vals of eight seco11ds of n1ist J)er 30-ininute cycle increasecl rooting. Even 
tl1011gh the ,1111011nt of water ,v,1s approx1111,1tely equal, the longer inte1·
v:1 I~ of 1ni~t in the latter allo,~'ccl. 111ore r11noff ,111cl tl1e live 111in11te inter-
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Table 3.-Percentage rooting of Juniperus spp. in 1959 

Plant Material 

fun,pe, us cl11nens1s 
blau1,11 

J1tn1pe1 us cl1i1,ens1s 
hetzz 

J1t111perus chznensis 
pf1tzer1anr1 a11rea 

' 

funzperus l1orzzontalzs 
douglasz 

Junzperus horizontalzs 
plumosa 

lun1per11s sa/1111a 

J11nzper11s sab111a 
tama, 1sc1fo/1a 

]unzpei·us scofJ1t/orum 

fun1perus sq1ta111ata 
• meye11 

Junzpe1us vz1gznza11a 
canaertz 

Lateral 
or 

Term111al Size Hormone 

T 6-8 
• 

L 6-8 

L 3-5 

L 

L 

L 

T 

L 

L 

I. 

L 

T 

L 

L 

5-8 

5-8 

5-8 

3-5 

6-8 

:i-7 

5-7 

3-6 

!',-8 

6-8 

4-5 

5-8 

5-8 

3-4 

H#3 
Check 
H #3 
Check 
H#3 
Check 

H#3 
Check 

H#3 
Check 
H #3 
Check 
H #3 
Check 

H #3 
Chee!, 

H#3 
Check 
H #3 

H #3 
Check 

H #3 
Check 

H#3 
Check 

H #3 
Check 
H#3 
Check 

H#3 
Check 
H#3 
Check 
H #3 

' 

' 

!Ml !Ml 
BH BH 
MIA MIR 

60 
0 

20 
0 

10 
0 

84 
86 

20 
10 
IO 
0 

25 
50 
9.5 
85 

40 
20 
65 

64 
44 

80 
55 

0 
10 

75 
75 
60 
90 

0 
10 
0 
0 
0 

30 
30 

10 
JO 

98 
100 

100 
90 

100 
80 

I O(J 
100 

90 
gr; 

7() 

30 
80 

!',8 
28 

90 
90 

IO 
0 

90 
9:i 
50 

JOO 

0 
10 
0 
0 
0 

!Ml 
NBH 
MIA 

r,o 
30 

0 
0 

rj~ 

80 

0 
0 

23 
2:i 

70 
80 
I() 

20 

20 

45 
40 

0 
0 

55 
70 

0 
0 

CTI CTI 
BH NBH 

0 
0 

10 
2!i 

1r, 
20 
-'J 

IO 
20 
IO 

IO 
IO 

0 
r, 

0 
0 

0 
() 

0 
0 

,20 
0 

:i 
0 

0 
() 

0 
0 

11\III-Intermittent mist indoors; CTI-Cheesecloth tent indoors; BH
Bottom heat; NBH-No bottom heat; MIA-1\iiist interval ''A'' = 3 
periods of 8 second~ per 30 min. cycle, l\iIIB-1\iiist interval ''B'' 6 
periods of 8 second, per 30 rr1in. cycle. 

val between mist1ngs allowecl the foliage to become drie1· than when 
mist was applied for ,l sl1orter period every minute 

With the more difficult to root material such as J. ch1ne11s1s blau1v1 
and J. salJina ,t fu1·ther recluction in moisture to three 111tervals ot eight 
~econds per 30-minute cycle was apparently beneficial. Whether this 
was a real effect of mist or ,vhether 1t is confL1secl by tl1e poo1· and slow 
roo~ing potential was difficult to ascertain from these results. Of course, 
the results with J. scopuloritrrt ancl J. canae1·t1 are gove1·ned l)y a poor 

' rooting potential uncler ,v1nter conditions. 
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Effects of 1111st as C'o1npa1·ed tr1 Otl1er P1·opagation F1·ames. Al
though better result~ than th<J~e ~hown in Table 3 were obtained in the 
cheesecloth covered beds in other years, the percentage rooting never 
approached the results obtained tinder mist in 1959. 

The use of the polyethylene covered propagation beds was prac
tically a complete failure. Unbleached cheesecloth bandage was used 
as a liner to provide shade and conserve moisture. However, the cheese
cloth proved to be an excellent substrate for mould growth. This mould 
finally spread to the cutting, although most of the loss was due to scorch
ing. The cuttings treated with hormones were the most severely affect
ed. 

In summary, the inherent ability of a given species or variety to 
root ,vas the most important factor in rooting junipers under intermit
tent mist in the "'inter months. ]. chinensis hetzz, J. chznens,is pfztzeriana 
nurea, ]. ho1·1zontalis douglassz, ]. snbzna ''Arcadia," J. sabina ''Scandia," 
]. sabzna tania1·1scif olza and J. squamata meyei·z could be classed as easily 
rooted, ,vhile ]. chznensis blauw1, J. ho1·1zontalzs plumosa, and J. sabzna 
exhibited a medium rooting potential. ]. scopuloi·um and ]. virginiana 
canae1·ti were very difficult to root during the winter. ]. chinenszs 
''Ramlosa #5," ]. ch1nen,s1s ''Ramlosa #6'' and .J. chi11ensis ''Skeena 
#10'' gave medium rooting tinder conditions where rot was prevalent 
and it was felt that increased rooting ,vould be obtained under more 
favourable conditons. 

. It was clearly demonstrated that no shade should be used with mi'st 
propagation under the poor light conditions existing during the winter 
months. Rot ,va5 a severe problem with most varieties when shade was 
used. 

In general, lateral and terminal cuttings rooted equally well. Al
thot1gh heel cuttings were normally used, they were seldom superior to 
those, without heels. 

Large cuttings rooted faster and more abundantly but this practice 
was of questionable application since there was a problem of maintain
ing stock plants and training the plant after rooting had occurred. With 
suitable hormones, s1naller (5 to 8 inch) cuttings were quite successful. 

Wounding was beneficial, although similar results could be obtain
ed more easily by the use of strong hormones. This latter treatment 
circt1mvents unilateral rooting caused by wounding. 

Although not all species and varieties needed hormones to give good 
rooting percentages, in general, quicker rooting and better root systems 
occurred with concentrated hor1nones. Chloromone yielded the greatest 
rooting response, while 1-Iormodin #3 was strong enough for some jtini
pers and not for others. 

, The relatively high rooting and the superior results under intet'tnit
tent mist compared to those obtained in other propagation beds estab
lished the feasibility of mist propagation. Bottom heat and six intervals 
of eight seconds of mist per ~0-tninute cycle generally gave the best re
st1l ts. 
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ROOTING OF "fHUff\ OCCIDENTALIS Vf\RlETIES • 

Tl1e 1·ooting of T/11tJ(I ,0111111erci,1lly is ge11e1·ally 11ot ct1n,ideretl cl1l
ficult. Chad,vick (2) reported that the ct1ttings coulcl !)e taken in e:1rly 
winter (Dece1nbe1· ,111cl _Jant1,1ry)_ and hancllecl i11 the g1·eenhouse, 01· 
taken in i\1farch, AJ)ril or A11g11st and rooted i11 fra111e,. l)e Groot (3) 
reported on the l)enefic1al effects ot a strong l1c1r111one st1ch as Chloro-
1none on the rooting of T/111;(1 stt1ck in fra111es. 

There is little infor111ation 1n tl1e literat11re on tl1e 111ist proJ)aga
tion of 'I' l11t;a. Snycler (6) reportecl that 1nter1111ttent 111ist w,1s superio1· 
to the OJ)en bench type proJ)agation and hor111011es incre,1secl rooting to 
71 per cent as co,nparecl to 41 pe1· cent for the untreatecl check. Al
t.hot1gh not exactly a 111ist propagation bed, B,1iley (1) reJ)orted an ove1·
all 80 per cent rooti11g with a 11t1111ber of varieties in a greenl1ot1se wl1erc 
;1 high h111nidity vv·,is ,naintainecl witl1 a Binks nozzle syste1n. 

Experi1nents ,v1tl1 1'hitja were initiatecl in 1957 ,tt Ottawa. How
eve1·, witl1, the latl1 sl1acle ,incl 011e- ,ind 011e-halt seconcls of 111ist J)er 
111in11te tl1e 1·esults ,vere not 111dic,1tive of tl1e J)Otential anc! were f11rther 
con£11secl l)y the occ11rrence ot rot. The rot aftected tl1e tops of cuttings 
instead of tl1e bases :1s ,vith the j1111ipers. U11der tl1e J)OOr light conc!i
tions the tops ,vere ,oon red11cec! to a slimy gelati11011s 111a,s and reg11lar 
Fermate sprays 1n 1958 did not control this rot. Essentially the 011ly 
rest1lts obtained in these t,vo ')'C,1rs ,vas an i11c!ex of va1·iet,1l s11sceptilJility 
to rot as shown in T,1l){e 4 

Table 4.-Vaiietal 
unde1 

Highly S11sccpt1hle 

T a. globosa 

T o ''Patmore'' 

T a. 1 ob11,ta 

T a 1·o;·e ,, I ha/ i 

T. o sa11r1rle1·11 

T. a. 11er11ea11eana • 

differences in s11sccptibil1l y 
• • 111ter1n1ttcnt 1111st 

J11te1·mediate 

T o fastigata 

T a /11/ea 
(elega11 ti,sima) 

T a l11tea do11gla.,i 

T a. /11le,ce11; 

T. <J f1y1a111irlalis 

of Tl1u ja to rot 

T o. /1011eyi 

1' o ''Rl1ei11golcl'• 

T o .1/ii, ali, 

Under the poor J)ropagating conditions there was practically no 
hormo11e effect a11(l v.1011nding dicl not incre,tsc the rapiclity of rooting 
to overco1ne the onset of rot Ho,vever, even tinder these conditions, 
it was app,trent tl1:1t poorer rooting ancl 111ore rot <>cc11rred when the 
c11ttings v.1ere taken fro111 olcler, less active trees. 

As ,\1ith /1tn l pe1·11.s, there ,,,as a 1narkecl i111prove111e11 t 1n rooti11g, 
,vhen tl1e shade ,v,ts 1·e111oved. The l 959 cl;ita ,ire prese11ted in Table 5. 

It w,1s felt tl1at the recordecl rooting perce11 tages in 1959 ,vere 1nore 
i11dicative of the 1·1>oting potent1,1l of Th11;a Species. Ol 1nore impor
t,tn,e, l10,1•e,1e1·, ,,,,,~ the eli111in,1tio11 of 1·ot cve11 ,vitl1 tl1e 111i~t 11~,,ge ot 
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Table 5 .. -l'e,centage 1·<><>t111g of Thuja s1>P· 111 1()0i9 

PJazit Matcr1aJ Tcrn11nal Size Horznonc 
or 

La'tcral 

·1·1,,,,a occ1<le11tal11 J, ,, 6 H #3 
e I l1va11 ge 1 1a11a Check 

'F/111ja occ1de11tal1, J, 4-6 H #3 
f1/1fo11111S S111gle 

Check 
L 4-6 H#3 

l\ranchell 
Check 

T/1111a occ1de11ta/1,1 L 3-!i H #3 
globosa Ch(·ck 

·1·11111,1 occ1de11ta/1,1 L 3.c, H #3 
/J(!Veyz ' Cl1eck 

T/11,j<, occ1de11tal1,1 l, 9. -,J- I) H #3 
''Little Ge1n' Cl1eck 

·1·11111a occ1de11ta/11 /11tea L 3-'i H #3 
Check 

'J'/1117a occ1der1ta/1,1 /11/ea I, 3-5 H #3 
( e lega11 ti ,.11111a) Check 

·1·1,,,,,, occ1de11ta/11 L 3-5 H #3 
·· 1>at1no1 e'' Check 

T --'J - I H#3 
1·11111a occ1de11/11/1,1 L 3-5 H#3 

py1ar111dal1s Cl1cck 

1'/11,1a occ1de11/<1f1,1 I, 4-6 H #3 
1·0/J11,ta Check 

T/11,1a occ1de11ta/1s J_ 4-6 H#3 
sa1,11de1:,1 Check 

!Ml 
BH 
MIA 

100 
JOO 

60 

60 
80 

100 

90 
80 
--I :1 

8", 

92 
1 ()0 

--I 'l 
95 

95 
7'> 

90 
100 
100 

!00 
gr, 

95 
g,; 

100 
100 

• 

IM! 
BH 
MIH 

I ()( l 
I ()() 

2() 

l () 
(1() 

I 0() 
• I ( l{l 
1 0() 

!)C, 
!JC, 

!JC, 
C),j 

7() --:>') 

I {)() 
I ()() 

I ()() 
!)Ci 

I (J{) 

(i() 

8", 
7r; 
8() 

I (JO 
] (J{J 

!Ml 
NBH 
MIB 

100 
100 

40 

40 
60 

90 

!00 
I OtJ 

9() 
6(J 

I OtJ 
100 

60 
50 

70 
70 
9i) 

100 

!00 
I 01) 

80 
6() 

!00 
100 

CTI 
BH 

7() 

3() 

0 

0 
() 

3() 

70 
8() 

70 
( ,() 

8() 
--,,, 
:,o 
20 

I ll 
I () 

r,o 
3,; 

4() 
4() 

(,() 

C, () 

,j() 

{J 

C'fl 
BH 

60 
30 

10 

0 
10 

0 

IO 
30 

30 
6(1 

,it; 
25 

10 
JO 

0 
() 

2'i 
I; 

20 
40 

20 
40 

10 
0 

· llVIl-lnte1·1nittent 111ist in(!oors; CTl-Cheeseclotl1 te11t indoors; l~H
Botto111 11eat; NBH-No botto1n heat; J\·fIA-J\•fi,t i11terval ''A'' 
periods of 8 secon(ls JJer 30 111i11. cycle, l\•flB-i\•11,t i11te1·v,1l ''R'' 

'' J 

6 
JJeriocls of 8 seco11cls JJe1· 30 111in. cycle. 

six 1nte1·vals of eigl1t seconcls JJer 30-111int1tc cycle ,vl1e11 ,ti! s11,t(!c ,v,1s rc-
1noved. 

Taking the va1·ieties as a wl1ole, !1or111ones ,ve1·e 11ot llenel1ci,1l ,tn(l 
the differences in 111ist interval had Ii ttle effect. 11ott<)111 he,1 t ,va5 ,11)
paren tly benef1ci,1] to only ,, fe,v varietie.5. 

In the cheesecloth covere(l p1·opag,1tion becl5, tl1ere was a greate1 
varietal difference in rCSJJOnse to botto111 heat ancl ho1·111one; both being 
beneficial. 111 ge11e1·al, co111binatio11s ol Chloro1no11e ,111(! botto111 heat, 
yielde(l 1·educed rooting i11 JJ1·evious ye,11·s. It shot1lcl be 11ote(l tl1,1t tl1c 
rest1lts, i11 1nost c,1ses, were la1· lJelow tl1ose obt,1111ell ,vitl1 i11te1·111ittent 

• 
n11st. 

Tl1e rest1lts i11 the JJolyetl1ylene tc11t ,vere ,t co1111)letc t,1il111·e !01· 

1·c,1,(>t1s JJrevio115ly eXJJl,1111e<l f(>1· jt111iJlc1·5 
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In st11111nary, Tf111jn nrc1cle11/nlis is easily J)ropagatecl under inter-
1n1ttent 1nist in the greenhouse dt1ring ,vinter 1i all ,ha<le is eliminated. 
Hormones are, in general, not needed and bottom heat unnecessary. 
Only a few varieties sho,,ved a preference to a certain interval of mist, 
but, for the most part, the two intervals, namely, three and six second, 
per 30-n1inute cycle die! not influence rooting. The t1se of mist was st1-
perior to open fra111es covered w1 th cheesecloth which v-1as kept moist. 

ROOTING OF T AXUS SPECIES 
Considerable ,vork ha's been carried out with Taxits over the years. 

One of the better reviews on Tnxits propagation was inade by Keer1 
(4), in which he cited nu1nerot1s references. Subjects st1ch as rooting 

1nedit1m, elate of sticking, type of cutti11g, size of ct1tting, bottom he,1t 
and !1or1nonc treat1nents ,vere discussed. De Groot (3) also reported 
upon the beneficial effects of Chloromone ,,vhen the cuttings were root
ed in frames outdoors. These ,ubjects will not be elaborated on at pre
sent, but items pertinent to mist propagation in winter will be discussed. 

No specific reference to the 1nist propagation of Tax:its ,vas found. 
The experiments which v-1ere begtin 1n 1956 a11d carried throt1gh to 1959, 
illt1strated clearly that Taxus ,vas not subjected to reduced rooting when 
lath shade was usecl. This is contr,1ry to the general results ,vith Cham
aecypa1·is, Jitn1pe1·its and Thu;n. 

Effects of Ag(: nnd Size of Cit/ tings. This is one of the 1nore i1n
portant factors in the propagation of TaY:11,s As sl10,vn in Table 6 the 
terminals, t1sually tinbranched, rooted far faste1· and in greater percent
ages than the older ct1ttings. Generally, tl1e rooting d1·opped off with 
two-year-old cuttings btit then increased ,v1th increasing age of the basal 
portion of the cutting ,11hich ,vas t1st1all)' accompanied by increased size 
of cutting. 

Table 6.-Ef~ects of size and age on the rooting of Taxus cuttings under 
1nte1·m1ttent mist 

Percentage Rooting 
Age Size 1n Inches T cusp1data T bacoata repandcns 

1 6-8'' 100 100 
2 6-8'' 40 70 
2 8-10'' 70 
3 8-12'' 90 70 
4 I 0-14'' 80 

Effects of Ho1·mo11e Applicati(1n. As shown in Table 7, hormones 
were not nece5sary w1tl1 the current season's wood but were beneficial 
on cuttings of older n1aterial. 

' 

Table 7.-Effects of horn1ones on the perce11tage rooting of 
Taxus baccata repandens 

Type of Cutting 

CL1rrent ter1n1nals. no ]1ecl 
3-yea1·-olcl with heel 

Cl1cck 

90 
!iO 

Ho1 monc Treatment 
H#l li#2 H#J 

JOO 
40 

80 
70 

100 
40 

Chloromonc 

100 
1()0 



Effects rJf J;Jloit1id1ng As ,vould l)e expected, wounding was ot 
,light benefit t(> tl1e ct1!·rent ,eason's tip,, which rootecl readily. ,v1tl1 
olde1· cuttings, ho,vever, wot1nding did increase the nt1mber ot roots pe1· 
cutting and the percentage of rooting. For exan1ple, with Taxus bac
cata repande11s, the un,vounded material rooted 50 per cent, the cuttings 
with one ancl t,vo wounds 90 ]Jer cent ancl those with three wounds 100 
per cent. However, as with other plant material, it is telt that these 
results can l)e more easily obtained through the u,e o( strong hormones. 

Effects rJf Bottom J-Ieat Although the _effects ,,,e1·e s1nall, in gen
eral, cuttings rooted slightly better where bottom heat "''as supplied. 
This may not always l1ave been exh1bitecl a, a greater percentage of 1·oot
ing bt1t rather an increase in the rapidity of rooting. 

Effects r;f M 11t /·1itervc,.l. With the recommer1ded one-year-olcl tip 
cuttings, the three intervals, namely, one ,111d one-l1al t seconcls per 1n1n
t1te, three intervals of eight seconds per 30-ininute cycle ancl six intervals 
of eight seconcls per ~O-m1n11te cycle, yielcled practically no cl1ffere11ces. 

Effects of M1st a1 Con1.pared to Otl1e1· P1·opagat1r;n Ji1amcs. Trixi,, 
,vas relatively easily rooted from current season's ,vood a11d this type of 
v\'OOct also rooted ,veil under the cheesecloth covered becls wliether at 48, 
5:5 or 60 clegrees F. Hc>rmones and botto1n heat were gene1-ally bene
l1cial under these con di t1ons 

ln su1nmary, Ta.xi,., is very easily rooted fro1n tl1e ct1rrent sea,on's 
wood. This type of ,vood roots readily and responds less to hor,nones, 
wounding and bottom heat than older wood. D1scot1nting the current 
season's woocl, the larger and older cuttings gave increased rooting ;incl 
response to hormone, IJottom heat and ,vound1ng. Ol the fot1r genera, 
7'axus exhi!Jited the s1nallest difference bet,veen 1ni,t ;ind other tor1ns 
of propagation. 1 

ROOTING OF CHAMAECYPARIS SPECIES 
Practically nothing ,,·as fo11nd 1n the literature concerning the 

JJropagatior1 of Chriirtaecypriris. Snyder (6) reportecl th,tt two specie, 
were testecl bttt he failed to give the results. · 

Only a fe,,,. tests have been condt1ctecl with tl1is gent1s at Ottawa. 
In 1956, C. p1s1fera pl11rno5a a1t1·ea rootecl 85 per cent ,v1th Hormodin 
#2 and only 15 per cent with the check. llot wc:s not a pro,b,lem when 
no shade was used ancl the 1nter,1al of mist "''as one and one-halt sec
onds per n1in11te. C. piszfera plztmosa argentza rooted 75 and 15 per 
cent with Hor1nodin #2 ,incl check, respectively tinder the same con
clitions. 

Howeve1·, in 1958 top ancl stein rot was a sc,,ere p1·oblem with C 
piszfe1·a pl1.tmosa ''Golclcn SJ)angle'' anc[ practically no rooting occurrecl 
even tho11gh reg11la1- Fermate sprays were t1sed As ,v,th the other gen
er;i lath shacle was used in 1958. 

C'hamr1ecyparis p1 s1 f e1·a f I l1 f e1·a az11·ea ,ind C. p f. nr111a vielded l 00 
and 80 per cent rooting, respectively, with botton1 l1e,it in 1959. 'rhe 
for1ner clotil)!cd its pe1·for1n,1nce fro111 1958 ,\·here l,itl1 ,,·,1s u,ed while 
the latte1' re1n;iinecl tl1e s;11ne In 1959, IJotl1 yielclecl !Jetter res11lts ,vitl1 
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~ix intervals <>f eigl1t ~ec<>11cl, of 111ist JJe1· 30-111int1te cycle than witl1 
tl11·ee i11te1·,•,1I~ ,111tl l1ti1·111011c~ we1·e 11ot \Jc11el icial. f\ tc~t without bot
to1n heat ,v,1s t1~ecl v.-1th c:. p. f. 11ana ;111cl the rooting was slightly re
clt1cecl. 

C!1(t1naec11pl111s p1s1/e111 S(J1la1·1osa, testecl tor the first ti111e i11 1959, 
1·cs1)onded to Hor1nodin #3 ,111d six 1nterv,1ls ot eigl1t seconds of n1ist 
JJer 30-mintite cycle. A redt1ction in 1111st or the use of no hormone 
each redt1c:ecl rooting by 3() per ce11t. 

Fro111 tl1e 111eager rest1lts, it is st1ggestecl that cle,1r gl,1ss, botto111 
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30-minute cycle be used. Ho1·111011es ,vere IJe11eficial to c:. p1.f1fe1·a plit1n
o.fa and C. fJ. sq11a1·11J.~a bttl 11ot lo C. p111f(:1·r1 f1l1fera. 
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ivIODERATOR FILLi\•IORE: We tl1ank Dr. Nelson for his dis

ct1ssion on the 1·ooting of co11ifers tinder intermittent 1nist, and we shall 
now hear fron1 two practical growers ,vho are also very mttch interested 
in this proble111. The first of these is i\•Ir. f\lbert Fergusc)11, Linn Cou11-
ty Nt1rseries, Ce11ter Point, Iow,1. ivfr. Fergt1son! 

Nir. Fergt1son presentecl his discussion 011 
to JJropagate j1111i1)ers. a1·l)orvit,1e, ancl ye,,•s. 
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USE OF MIST FOR THE PROPAGATION OF EVERGREENS 
Ar.BERT FERGUso:-1 

l,in1i C(Jttty Nu1·se1·1es 
Cente1· Poi11t, lo1vrt 

It w,1s in 1954 tl1,1t ,ve sta1·ted 0111· f11·~t ,vo1·k ,,,1tl1 1111st JJ1·01J,tgation. 
At tl1at t11ne ,ve 11sed co11st,1nt 111ist ,vh1cl1 ,vas aJJpl1ed to t,,,o pa1·allel 
becls ,1bo11t five feet ,vide. \,Ve used the Florida noLzle~ SJJaced ,,bout 
50 i11cl1es a1Jart. I believe tl1ey shoulcl have been SJJaced closer together. 
Sane! was t1sed as ,t 1necl111111 ancl it hacl ;1 Jo111·-i11cl1 clr,11n tile 11nder
ne,1tl1 it for clra111,1gc. Tl1irty-incl1 bo,11·,\s V\•e1·e ltsecl to1· lr,11111113 tl1e 
becls. 

Tl1e iolla,,,ing ye,11· ,,·e Iikecl tl1e syste111 ~o "'ell tl1,1t ,ve i11c1·eased 
tl1e i,1c1lity to 1neast11·e 10111· l111es ,,,ide, ,,,1tl1011t di".ide1·s. Bt11·ldJJ w,ts 
JJl,1cecl ;1ro11nd tl1e s1cles "'hicl1 let th1·011gl1 ,1 little too 11111cl1 ,1i1·, tl1t1s 
giving us poor coverage ,1lo11g tl1e edge. Tl1e~e ,ve1·e t1ve toot IJeds ,v1th 
,tbo11t ,1 te11-inch ,valk\l·ay i11 betwee11 tl1e111. 

Tl1e following yea1· we cl1a11ged over to tl1e elect1·on1c le,11 co11t1·0I. 
vVe I1,1cl q111te a little trouble ,vith this syste111 at ti111es, so we changed 
ove1· to tl1e interval tinier in I 957. We t1secl Floricla 111ist noLLles pri-
111a1·ily, ,1lthot1gh ,ve l1acl to use a fe,v Jol111 Rttst 11ozLles. Tl1ese latte1· 
nozzles sl1oot 011t to tl1e sicle at abo11t a 20 cleg1·ee a11gle and ,ve1·e s1Jaced 
,1lter11,1tel)' clo,vn tl1e JJiJJe. vVe liked tl1is syste111 so ,veil, tl1at we changed 
over ,ind JJtlt our l111e ,tlong one s1cle ,,,itl1 tl1e JJiJJe a11d 11ozzles cross
,vise. They overlappecl so111e in the SJJray p,1tte1·n bt1t tl1is g,1ve ,1 nice 
even coverage. I 1vas11't altogethe1· s,ttistiecl, l1owever, w1tl1 the ti111ing. 
On cloucly days "'e got 111ore ,vater tl1,1n we sl1c,11lcl !1ave 11 we had 
used tl1e Flo1·ida 11ozzles ,incl s1Jaced tl1e111 close1· togethe1· I tl1ink that 
,,,e 1voulcl have been j11st ,ts ,veil ott. 

C11tti11g~ ,,,ere stt1ck e,11·1)' i11 .f u11e occ,1s1011,1lly dt11·i11g tl1e !,1st ie,v 
ciays 111 j\,fay. \,Ve ,va11t to get tl11·ot1gl1 by tl1e l,1tte1· JJart oi J1111e 01· ,tt 
least !Jy c,1rly _July. J11n11Jers ga,'e us a1·01111cl 90 JJe1· ce11t 1·ooti11g by 
c,trly October, at ,vl1icl1 ti111e tl1ey we1·e tr,1nsler1·ecl 011t ot tl1e JJ1·op,tg,1-
gat1on !Jed into outside becls 01· placecl i11 1·ow~ ,1bo11t a toot ,tJ),trt. 

Witl1 arborvitae we got 1·011ghly the s,1111e result~. vVe ge11c1·ally 
5tick tl1e111 afte1· we get the junipe1·5 in, ,vl1icl1 1vo11ld be i11 l,1te f t111e. 

i:·11e Trtxits we1·e })tit in gene1·ally alte1· the a1·borvitae vVe didn't 
get quite as good res11lts \1'1tl1 this }Jlant since tl1ey we1·e s11b1ect to !1eavy 
bleacl11ng. It didn't see111 to atlect tl1e ct1tti11gs 11111cl1 since tl1ey 1·ooted 
well by late Octobe1·. l-Ioweve1·, \\'e "'e1·e11't too st1ccesstul 1n c,1rrving 
the1n ovc1· the tirst "'inter 

vVitl1 the ju11iper~ ,ind ,11·borvitae, 11 we clicln't run i11to too severe 
a weather ,tt the ti111e ol tr,1nsplant1ng ,ve h,1cl quite satisfactory 1·esults. 
In 1958 ottr rest1lts we1·e not q11ite as goocl ,1~ ,ve !1ad tl1e ye,tr }Jrcceding, 
J)e1·!1,11)s bec,tuse ,ve. die[ not cl1,111ge to sa11cl. 

In 1959 '"e did 1nost ot ou1· evergree11 JJ1·op,1gat1011 i11 ,t JJOl)•etl1y
lene greenhouse. 011r res11lts \11ith this unit !1,1ve been quit satislactory. 
I-lo\l•eve1·, to increase ou1· production 1 th111k ,ve will go \J;1e,k to the out
side mist bed~ next ye,1r in orcle1· to p1·op,1g,1te 011r 11111irJer~ ;111cl ;11·!)01·-



• vitae. For the yev,1s I think we ,,,ill depe11d 011 w1nte1 J)ropagat1on pri-
marily. , 

MODERi\TOl{. FILI,l\IORE: We thank lvlr. Fe1-guson, and we 
will go on to the concluding speaker on this section, l\1fr. Donald Wedge, 
\Vedge Nurseries, Albert Lea, i\liinnesota. 

Mr. Donald \Vedge p1-esented his paper entitled, ''Summer Propa
gation of Evergreens lTnder 1\1:ist." (A1Jplause) 

SUMMER PROPAGATION OF EVERGREENS UNDER MIST 
DONALD WEDGE 

vV edge N u1·sery 
A llJer i Lea. 1v! 1nneJolti 

A11 article 011 propagation under mist by Edward ] . Gardner, 1n the 
lviay 1st, l 9-11 issue ol the American Nurseryman, was res1)onsible for 
our starting mist !)ropagation. From that date on, until the l 950's, 
when many articles on the sub1ect startecl to appear, we were on our· 
own, isolated you might say, as to what others ,vere doing. The evolu
tion of tl1is idea ,vith us resulted in a mist system ,vhich dilfers in some 
respects from any other system witl1 ,11hich I am fa1niliar. 

In 1941 and 1942 ,ve experimented on a small scale 1n a covered 
cold frame, using a constant spray iro1n Hudson type spray nozzles. The 
results were jt1st encotiraging enot1gh to continue experimentation. 

In 1943 and 1944 we experimented with a s1nall, head-high structure, 
completely co,1erecl with lath shade ienc1ng, using a continuous ~pray 
from short throw greenhotise nozzles, fitted on two stationary pipes 
h~ng along the upper t,vo sides. This ti1:11e the results were more satis
factory and warranted the addecl expense of setting up £01- increased 
production the next year. Today we are still using the sa111e basic set
up used in 1945. In describing it to you remen1ber that it was devised 
14 years ago v,1hen we had to make our ow11 controls, and adopt avail
able mist nozzles. This system l1as g1ve11 us good results over the ve,1rs 
and consequently we have continued to use it. 

We now have two identical propagation houses, side by side, 220 
feet long and 26 feet wide, with a ~l.i inch pipe line running the length 
of each house. 1'his pipe, powered by an electric motor, oscillates a 
150 degree turn every second, covering four, 4 foot wide beds. This 
line has Skinner, 70 degree deflector greenhouse nozzles every 4 feet, 
which makes a 50 degree fan of mist which settles down on the cuttings 
like a fog. Each nozzle takes care of 64 square feet of bed area. 

The interval timer, which controls both the pipe oscillator and the 
solenoid valve in the water line, was made out of Fairbanks Jvlorse 
stoker timers, on which we can cl1ange timing discs. \!Ve exclusively 
use a disc wl1ich 1s notched to give tis one minute ·of 111ist out of every 
five. Hooked 1n ahead of this in the system is a day-night clock set to 
come on at 6 A.1\1. and to go off at 9 P.1\1. until about August 1st, when 
the mist is withdrawn gradually until by September 15th it is only op
erating a few hours during the middle of the day. 
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We used an electronic lea£ the first year they were offered, but 
found 1t acted too erratic under our setup. lvlaybe so1ne of the new 
developments in electronic leaves or softer ,vater would work more satis
factorily. 

The structure a1·ound these beds was built with a fran1ework ot 
pipe and industrial rails. The seven foot sides are covered with lath 
shade fencing to break and difft1se the winds. ,,ve soon found tOl) 
shading was also necessary. 

Washed plaster sand is used as the rooting n1ediu111. This sand has 
been changed every 4 01· 5 years, although it could be used longer since 
we have had no damping-oft or other fungus troubles. 

In planting, we t1se a tour foot long oak planting board 1narked 
with 25 notches which is the spacing we give t)ur cuttings. A wide, 
slicing blade is run along the planting board to torn1 a deep groove in 
which to insert the cutting~. We formerly firmed the sand around the 
cuttings by tapping the planting board with a rubber headed mallet. 
We have since found that this operation can be eliminated. One man 
plants from 8 to 10 thousand cuttings per day. 

The planter works in a light, canvas covered iramework which pro
tects him from the mist. This can be easily moved trom the inside 
after planting every 3 feet of bed which allows the new planted cut
tings to receive benefit of the mist. 

The only problem we have in our setUJ) is that we would like the 
mist line to operate more frequently and tor shorter periods of time, 
say, 10 to 15 seconds ot1t of every 2 minutes. Tl1e notches on our pre
sent timer disc are almost as close as they can be made. We have there
fore planned to install new at1tomatic timer controls this coining season. 
Because of the length oi our beds it will be necessary to feed the 1nist 
line from both ends, in order to secure more even distribution within 
the frame. 

· Since all the cuttings we 1-oot are used to produce finished plants in 
ot1r own fields and since they are not for sale as lining out stock, the 
shrubs which root more quickly and strongly are transplanted directly 
to the open field in August and early September. The evergreens and 
slower rooting shrubs remain in tl1e beds over winter and are given a 
good covering of marsh hay for winter protection. 

Between l\fay 1 and 15th, the rooted evergreen cuttings are lined 
out 4 to 5 inches apart in ro,¥s two feet apart, under overhead irriga
tion. These plants are left in place for two growing seasons, where they 
develop into 12-18 inch heavy liners. They are then transplanted to 
the open field, check rowed 3½ feet each way to permit cross cultivation 
and where they are ready to g1-o,v into finished stock. 

The yews are left in the beds until early June, as most of the root
ing seems to take place 1n May. I have been wondering if we would 
have better st1ccess if cuttings were inserted in the fall or early spring? 

Now as to more specific information on our evergreen propagation. 
Cuttings are taken in the period from June 20th to July 15th. We pre
fer the larger cuttings, 6 to 8 inches in length, which are stuck 2 to 3 
inches deep in sand. On arborvitae we have had the best rooting where 
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so111e o( tl1e (oli,1ge i~ ,tlso i11 the s,1n<l. 011 1u11i1Je1·s ;111<l yews tl1e lower 
foli,1ge is striJ)!)ecl of£. The ye,v ct1ttings ,ve1·e 111,1cle ,v1tl1 so111e 2 ye,1r 
old wood ,it tl1e !Jase. 

Plitzer jt111i1)e1·, Siberia11 ,1rl)or,1itae ancl yews ;11·c ,,1011nc!ed witl1 a 
r,1zo1· !)lade \\1011nc!er ,incl t1·eated with Hor111oc!111 powcle1· #2. 

Pyr,1111icl,1l, Globe, ancl A111erican arbo1·vit,1e: Savi11, f\11clo1·1·,1, C~old
e11 JJI·ostratc, ,111cl B,1r Harbor jun1pe1·s are rootecl w1tl1011t a11y t1·eat-
111cn t. 

After l1e,11·ing anc! 1·eacling reports of 90 to l llO J)e1· ce11t rc>ot1ng in 
tl1csc eve1·green v,1r1et1e~, l !1esitate to intor111 yo11 c>l tl1e J)erce11t,1ge ol 
1·oot1ng ,ve ,ire ,tble to secure 1 can reJJ01·t tl1,1t "'e get tl1ese l1igh 
percent,1ges in 111;1ny ol 011r shrttb varieties. The J)erce11tages 1 an1 
going to give yo11 :1re !Jased on the counts as t,1ken i11 tl1e early fall in 
the I ye,1r t1·<1n~pl,111t row~ r<1ther than the ustt,tl co111JJ,11·isor1 of 1111111ber 
of cuttings ;1ct11,1lly rooted compared to c11tt1ng~ <J1·igi11;1lly ~t11ck. 

Table J.-l'1cl<l s111 viva! of various types of C\'Ct gt cc11~. 

Sta11cl 

~0 to 6:j J)Cl CCll t 

40 to 55 JJCl CCll L 

30 LO 41 ))Cl CCII t 

20 to 3() flCI ccn L 

I (l 1)e1 cc11t 

5 flCICCIIL 

•c:c,11,1clcr,1l1lc ll'llltCI k1ll111g 

• 

Pla11t l\Iate11al 

J','ra1111<lal a1·l>ot 1'1lae , 
,\11clon·a 1111111)et 
Sa\'111 1111111le1· 
Gol<le11 pt·ostr.iLe 11111ipc1 

Globe a1·l>ot \'Jtae 
.J.mer1ca11 a1·lJ01v1tae 
Bai· HarlJ01· JlIIJIJJCI 

S1be11a11 a1 b<111't Lac 

l'f1tze1 j11111pe1· 

1 .11-11s c11,1l1<laL,1* 

!II.111cy j11111pcr 

1 realize tl1,1t "'e l1ave a lot to lea1·11 i11 co1111ee,1 io11 w1tl1 ti111i11g ,tnd 
tl1e J)Osition 011 tl1e 1)la11t iro111 which to ~elect JJ1·01J,1g,1ti11g ,vood We 
11eed to do 111ore c:1relul ex1Jerin1entation also, i11 order to lind the best 
root-incl11cing che1111c,1ls, wou11cling treat111e11ts a11d rooting 111edit11ns 
(or each v;1riety oi 1Jlant "'e {J1·01)ag,1te. Thank you 101· yot1r attention. 

ivIODEllAT01Z FlLL1\1IORE: vVe tl1<1nk l\1f1·. vVeclge very 1nucl1, 
i11deed l woncle1· i( there a1·e any questions 110w 011 the first po1·tio11 
of the p1·ogra111 ,vhich had to do ,,,i th tl1e root111g ot co11ile1·s t1nde1· in
ter1nitten t mist. 

1\1IR. 1\1ART1N VAN HOF (Ne,,11Jort, R.I.): I wo11ld like to a~k 
l\1I1·. Weclge i( he takes one-year old 01· two-ye,1r olcl ,vood? 

ivlR. vVEDGE: We t1·y to select one-year olcl wood. 
lvill. VAN HOF: What kine! of ~tan<ls clicl you get with Ptitzer 

Jttn1per ancl ,vhen die! yo11 stick them? 
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lvIR. ,,vEDGE: 'i•Ve l1acl a 20 to 30 1Je1· ce11l sla11cl a11cl tl1ey were 
pttt in the latte1· JJart of Jt1ne 01· early July. 

l\1IR. VAN HOF: You must get ea1·lier g1·0,vlh tl1a11 ,ve clo i11 Rhode 
Islancl, lJecat1se ,ve cottlcln't po&s1bly pttt tl1e111 in al tl1at ti111e, since 
they are too soft. vVe 5Lick tl1em around tl1e miclclle oi Jt1ly and prob
ably a little l,1ter, a11c! ,ve l1a,•e about a 90 pe1· cent st,1ncl with ouldoor, 
intermittent 111ist. 

l\1R. JACK l1LAu,,v (B1·1clgeton, N.J.): Diel I t111c!c1·stand yott to 
s,t)' th,tt yott usecl s,1nd Jor to11r or live yea1·s w1tl1011t cl1,1ng1ng? 

l\•IR. \,VEDGE: Ye~, and ,,·e hacl no f11ngt1s t1·oulJles. 
l\1fR. BLAU\i\1: 'ii\ie like to change our sa11d at le,1st once a )'ear. 
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• 

ieaci1ed conclit1on sat1sf,1ctor1iy? 
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' 

reason ,ve l1,1cl r,1ther !Joor st1rvival, althot1gl1 tl1ey rooled well. 
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yott h,1ve cliltic11lty in getting a ce1·tain 1te111 to 1·oot, t,1ke it tip and re
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;111d 1)1·0,,111 ,111tl li11,1ll)' d1ecl. fl'lost of tl1e ct1tti11g, g1·e,v ,111tl 1·ootetl well. 
I ,v,1s since told tl1,1t so111e ol tt1c J)l,111ts 11·0111 ½1l1icl1 I collected 111y cut
t111gs hacl stood i11 ,,,ate1· ,,v11etl1e1· tl1is c,111secl tl1e yello,ving ancl cleatl1 
o( tl1e ct1tt1ngs, I cl0 not kno,,,. 

DJZ. NELSON.: j\,fr. Hooge11cloo1·11 ,,,,111tec! to kno,v it tl1e Tc1x11s 
leacl1ed 01· tt11·11ecl yello,v ancl ,,,hetl1e1· it ,v.15 J)c1·1,1tc11t. 

ln J)ractic,111)' all instances ,11e l1,1d yellowing ol Tc1x11.5 tinder 111ist, 
wl1ether 111. tl1e ,v111ter t1111e (>1· 1n tl1c s11111111e1· 111 1957 ,ind 1958 we 
l1,1d less tro11blc ,vitl1 le,1ch111g 01· cl1l01·os1s 111 tl1e greenl1ouse, since ,ve 
we1·e sh;1cl1ng. 

\ 1Ve t1·1ecl va1·io11s treat111e11ts tl1is yea1· ,111tl lt)1111<l tl1,1t ½•l1c1·e we s111)
])l1ccl sl101·t cl,t)'S 01· ,h:1cle, ,,,e cl1cl 11ot get tl1e c.l1loropl1yll killing 01· 
)'Cllo,vI11g. ~fl1e c11ttings ,ve1·e act11:-1lly g1·ee11e1· 1 tl1i11k ,tt tlte en<l of tl1c 
se,1s011 tl1,1n ,,,J1e11 tl1e)' ,,,e1·e !)ttt 111. NcJ,11, sl10I·t cl,1ys ,11·e 11ot 11eces,a1·)' 
1n tl11s case, ~111ce sl1acle 15 e11011gl1 to ,to1) tl11s cl1lo1·os1, Tl1e yello,,,_ 
II1g J)et·sists 011ly Ill tl1at JJOI'tion ,,,J1icl1 is ,tl lectecl ;incl to1·t11I1ately tl1c 
11c\\1 g1·0,11tl1 tl1,1t co111es ot1t is g1·ee11 ,1g,11I1. 1 l1,1vc 11eve1· see11 a11y 111,1-
terI,1[ ,,,J1e1·e tl1e )'ello,v po1·t1on l1,1s e,1e1· tt11·11ecl grec11 aga111 .. 

(Ed1to1's 1'1ote: T'l1e 111e1nbe1·,l1i1J 1·ece,secl 101· a JJer1otl ol tc11 
1111nt1tes ,incl tl1e11 re5t1111ecl the se5s1011.) 

?1,JODEIZ;\'fOJZ FILI~i\1IOIZE: vVe l1,1vc l1e,11·cl ,t cl1sct1,sio11 tl1I, 
aftc1·noo11 011 tl1e 1·ooting ol conilc1·s t111cle1· i11ter1nitte11t 111Ist. Tl1e 
1·ootII1g of co11iters b)· ;111y 111ethocl is :1 111,ttler ol iI1terest to eve1·yo11e in 
tl11s grou1). lZoot1I1g tinder JJlastic. is 011c of tl1e 11e,ver tecl1n1qt1es anti 
to clisc11ss tl1is ge11er,1l s11l)ject ,ve 11,1,,e f-I11gl1 Stc,1ve11s011 ot the For1·est 
Keeling Nt1r,e1·y, El~be1·ry, i\fissou1·I. Ht1gl1 will tlisc.t1,s tl1e ''Propag,1-
tion of /11111pe1·11s ,111cl Tc1x11.5 in a CJ05ecl J>J,1st1c Ho11,e '' ?1·11·. Steave11-
so11. 

?1,J1·. Stc,1,1e11sc>11 p1·escntecl l1is p1·e1J,11·ecl JJ,tJ)et· 
closecl J)l,1st1c l1ot1se ,ts a p1·01),tga t111g t,1c1 I It)' 101· 
(1\p1Jlat1se) 

c>n tl1e ti~e of tl1c 
• eve1·gree11 c11tt111gs. 

PROPAGATING TAXUS AND JUNIPERUS IN A CLOSED PLASTIC HOUSE 
H lJGJ-l S1·E,\ VENSON 

J.'011est Keelz11g "/l..1it1sr:1y 
E/sbe1·1y, 1\11ssoi111 

~r11,,, is ;1 ve1·y s11111)le t)'l)e ot 1J1·01),1gat111g st1·11ct11I·e ,111d JJroced11re, 
espccI,tlly ,111ted to lc>lks like ot11·sclves who 11,tve ,t be,vilclering array ol 
otl1e1· prodt1ct1011 ancl sales prol1le1ns to v1•01·1·y ,1!Jout. 

Tl1e ,yste111 IS e5,entially a colcl tr,1111e tyJ)e 1·oot111g JJ1·ocedu1·e ,vitl1 
1J1·ovision to JJCr111it the rootecl c11Lt1ngs Lo g1ow 011 ,incl clevelop a 11111 
season w11l1ot1t c!Ist11rb,-1ncc. 

Initi,1l!y, let 111e say tl1at 111st ,1bot1t cvc1·y itle,1 th,1t we l1ave incor
JJ01·;1tecl In tl1 Is JJrocecl Lt 1·c l1as l1ee11 bo1·rowecl f 1·0111 other 111e111be1 s ot tl1e 
Plant Pro1Jag,1to1·s Society I ,v,tnt to 111cI1tion Ha1·vey G1·,1y, 1n JJar
ticula1·. A fe,v yea1-s ago I took rathe1· vociterot1s exception to Harvey's 
J)oly tent device beca11se of tl1e proble,11s ,,,J11cl1 ex1,ted t111cle1· 1ny IJ,11·-
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Lict1l,1r set ol co11el1tions. 1\ ye,11· or tv-'o l,ttcr Harvey gol 111e straighten- . 
eel out anel ,ve l1a,1e hacl goocl st1ccess ever since by ,ll)!Jlying his prin
c11)les. Y 011 can, ol co11rse, see in 0111· 1)1·oceel11re ideas lifted libe1·ally 
[1·0111 Te1n1)leto11, vVells, Fill11101·e, Coggesl1,1ll, Hancock, Van Hof and 
111;111y otl1er 111e111bers. 

1'1-lE STllUCTUllE 

Tl1e str11ct11re 111akes use ol the sin11)le~t sort ol g,1ble 11·a111e co11-
~t1·11ction a11el is 16 feet ,vicle to allo,v ior t,vo ground ''be11ches'' 7 ieet 
,,,,c!e, witl1 ,t ce11Le1· 2 loot JJ,1tl1. Altl1011gl1 tl1e st1·t1cture ca11 be a11y 
le11gth, 011r5 l1,11)J)ens to lJe I 72 leet, ,,,l11cl1 acco111111od<1tes 100,000 Cltt
ti11gs The fo11nclation is 111;1cle t1·0111 5 i11cl1 creosoted })OSLs which are 
~11nk 4 teet 111 tl1e grounel. All ,vood 111e111bers, i11cl11d111g trusses, plates, 
1 iclge anel ~icle boards, ,11·e })1·e~sure pent,t tre,1teel. (.J 11st a word of c,tu
tion on pent,1 or creosote t1·e,1t eel ,,,ood, lJe s11re such 111e111l)e1·s are tl1or-
011gl1ly ''b,tkecl 011t'' o,1er ,tn e11t11·e su111111er before enclosi11g with plas
tic. ll this c;1n't be clo11e it ,,,011ld be lJette1· to l1se l1e,11·t 1ed,vood 01· 
cyJJress.) It is ;1 ve1·y 1·ig1cl l1·a111e \\'l1icl1 ,,,111 withsta11cl ,1ny gale and 
,v !1ich sho11 !cl p1·0,1e 1·es1st,111 t tc> decay ,t ncl te1·1111 tes fo1· ,1 t le,1st 20 yea, s. 
No cloubt 1t w1ll be obsolete long beio1·c the1n. In i,1ct 1t already is. 
Since view111g tl1e Q11onset-tyJJe ,tr11ct11re 01·1g1n,1lly developed, I believe, 
by Cun111gl1,1111 ,tt vValclro11, lncl1ana, I elo believe it is ,tn 1111p1·oven1ent 
<Jve1· Oltt· o,vn. 

Actl1ally, I elo 11ot tl1i11k tl1at 1t 1s !)OSsible to b111lel ,t dl11·able st1·l1c
L111·e 1nore econo111ically th,tn 0111· o,v11. It is do,v11 to ,tl)Ollt 50c per 
~e111,1re foot, ready to go. Tl1e Quonset s,1lesmen h,1,1e 111e conv1ncecl 
tl1at they ca11 ,tJ)j)ly ancl re111<J\'e JJolyetl1ylene ,heets ,tt ,t considerably 
g1·e<1ter savi11g tl1an l can. vVe SJJend Loo 11111cl1 ti1ne e,1ch SJ)1·1ng a11cl 
f,111 JJe1·fo1·111i11g tl11s 01)e1·,1tio11. Higl1 011 Ol11· ,,,indy l1ill ,,,e find ,ve 
l1,1ve to lJatte11 clo,vn tl1e JJolyethylene ,tt ,1IJ011t tv-'o loot 111tervals to 
111,tke 1t gale-1J1·oof Tl1e Q11onset eng111ee1·s cla1111 tl11s isn't necessary 
,tncl I hoJJe tl1ey kno,,, wl1at tl1ey ,ire talking <1bout. 

vVe l1se ,t cloulJ!e layer oi pol)1ethylene ~eparated by b,tttens, ,vitl1 
L,111t ch1cke11 ,,,ire do,vn ove1· tl1e fra1ne to stl/Jport tl1e lowe1· layer ot 
JJolyeth)'le11e sl1eet111g. \•Ve feel the dol1blc JJolyetl1yle11e l,1yer 1s i1npo1·
t,1nt £01· acleled i11st1l,1tie>11. Fu1·the1·111ore, ,t single l,t)'et·, ,,1h11)JJing 
,1ga111st the cl11cke11 ,1·i1·e, ,viii be cut lJefo1·e tl1e ,v1nter is o,,c1·. vVe use 
2 11111. polyetl1ylene for tl1e 111ne1· laye1·; 2 01· 4 11111. fo1· the Ol1ter l,1yer. 
;\;, Harvey Tem1Jleton jJ0111ts 011t, thickness cloesn't 111ake too much dif
ference, as tl1e 111,1terial h,ts only a life oi 011e season at ,1ny r,tte. Wl1en 
1t is re1110,0ecl, it i~ still l1~;1bJe ,ts a stock sl1i1J/J1ng ,,,1·a1). . 

\•Ve !1,1ve 111stalled frost-JJ1·oof hyel1·ants ,tt 50 feet 111te1·v,1ls, ,,,hicl1 
,tllows a 25 foot 5ect1on of l1ose to reach all co1·ne1·s of tl1e !1ol1se. 

CLTTTINGS 1\ND ?\1Il~DIU?l1I 
Ye,vs ,11·e t,1ke11 <111cl sttick in early OctolJe1· while Jt111i1Je1·s ,11·e JJlacecl 

i11 the be11cl1 111 Dece111be1·, ,vl1e11 0111· fall sl1iJJp1ng 11,1s bee11 co111pleteel. 
vVe use the F1ll111ore 1netl1od of 111aking tl1e ct1tt111gs 1n the field, treat-
111g then1 as tl1ey are n1,1ele, and taking the111 el1rectly to the 1J1·opagat1ng 
st1·ltCtl11·e vVe belie,,e this n1ethod s,1ves t1111e, saves co11fusion a11tl 
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chance ol v;11·iety 111ix-t1j), ;incl it 1·ecluces Oj)j)o1·tt111itics 101· inlectio11. It 
is true tl1,1t tl1is p1·ocedt11·e 1s not too J)1·;1ct1cable t111cle1· Le1·0 concl1tio11s, 
but 1t is 1111c ,vheneve1· tl1c ,ve,1ther is 1·e,1sonably 111ilcl. 

vVe like ,1 sl1ort, stocky ct1tt1ng, 11st1;1lly of one-ye,1r ,,,ood altl1ot1gl1 
,ve are not conce1·r1ecl il ,ve get back into t,vo-yea1· ,vciocl. \•Ve clo avoicl 
the light tip gro\\'th. ln otl1er worcls, we ,vant to co111e 111) witl1 ;1 
,tocky, h11sky li11er and bel1e,1e it is i1111)ort,111t to l1,1,1e ,1 c.t1tting ol this 
ch,11·acte1· on wl11cl1 to builrl Th1·ee g11·ls i11 a11 eigl1t l1ot11· d,ty c,111 
p1·epa1·e I 5,000 ct1tti11gs. re,1cly £01· stick111g. 

Hor111odin j)0\\1de1· is t1serl £01· t1·eating botl1 ye,,,s ,111cl Jt1ni1)e1·s. \•Ve 
h,1ve co11tint1ed to check ag,1111st a 5 JJe1·ce11t I.B.A. q 11ick clip, bt1t !1,1ve 
had 110 ,11)J),1re11t cliflerc11ces 111 1·es11lts. ,,ve l1ave ,1lso cl1ecked ag,1111st 
Chloromo11e w1tl1out a11y startling rlilfcrc11ces being ev1cle11t. Tl1c que,
tio11 has ,11·1se11 ,,,hetl1e1· 111 ,1 colrl-lr,1111e tyJ)e 1)rocecl111·c ,111y ho1·111011e 
treat1nent 1s ol ,,aJue. F1·0111 0111· obse1·vation, ,ve believe 1t is. 

Because tl1e root111g 111ecl1t1111 i, also a g·ro,vi11g 111cclit1111, ,,,e tisc tl1e 
existing soil into wh1cl1 1s 1ncorpo1·,1tecl ,1l111ost eqt1,1l J),11·t, of JJeat ,111cl 
sand. 011r s011 is a cleeJ) ,vell-drai11ecl locss, fa111011s i11 song ;111d sto1·y 
£01· grow111g j)l,1nts. vVe f ig111·ecl if Te111J)lcton cot1lcl clo s11cl1 a goocl jolJ 
rooting c11ttings in his l\·Iissi,sipj)i mt1cl we sl1ould be ,1l)!e to do alr1gl1t 
in our goocl wf1sso11r1 Joess. Each ,easo11 ,vc test ot11· 111eclit1111 101· fe1·t1li
ty and pH. \,Ve 111aint,1111 ,t l1igl1 level ol fe1·til1ty ;111cl ,1 J)H ot 7 01· 
,01ne,vhat J1ighe1· (tl1is J)H Jc,1el is 111 ,1g1·ee111ent, 111cicle11tally, \\1 itl1 1·e
cent Ill1nois recon11ne11cl,1tio11s). 1\ttc1· ,,,01·k1ng 111 0111· j)e,1t and s,111cl 
acldit1ons, we lOj) ,vitl1 ,1 I½'' la)1e1· of U .C 111ix, 5()-50 s,111cl and J)e;1t 
witl1 nut1·1c11ts ,1ddecl. Over tl11s we l1,1ve 11scd a ligl1t J;1yer ol vc1·111i
c11lite ,vhicl1 ,,,e tl1i11k l1cl1)s 1n,1int,1i11 ,t l)ette1· 111oist111·e concl1tio11 111 
the hot1se. 

l\•Iecl111111 a11cl hot1se ste1·ilizatio11 l1d., IJee11 acco111pl1sl1ccl by cl1e111ic,1l 
t1·eat111ent, si11ce ,,,e clo 11ot l1;1ve ste,1111 ste1·1liz,1tio11 f,1c1l1ties In ,1 sc,1l
ecl ho11se of tl11s type, che111ic,1l ste1·1l1zatio11 1s easily ,1cco111pl1sl1ecl ;1, 
tl1e gas, 01· ,,aJJOr, rs re,1clily cont·i11ed. Tl1c 011e yca1· ,,,e ttsed 111etl1yl 
brom1cle, 1·oot111g of Ta.,i1J· ,,,as slo,,, ancl e1·ratic. \,Vl11tc 1·oc)t tiJ), were 
1·e1Jeatedly IJ111·11ecl ,vhic\1 ,v,1s ,1cco1111),1111ccl by the 1·01·111,1tio11 oi nt1111e1-
011s '',v11·e'' 1·oots ,,\Te a1·e co11,1inced tl1,1t tl1e 111etl1yl b1·0111i(le c1·eatecl ,1 
toxic condition for tl1c ye,,, c11tt1ngs. Si11ce this ex1)e1·ie11ce, ,,,e 11,1,'e 
ltsed ally! alcol1ol, ,vh1cl1 is 1·ecogn1zed as ;1 JJ1·e-eme1·ge11ce !1erb1cicle, 11ot 
a fungic1cle. vVith the J1ea,1y appl1catio11s we have t1~ed (,1bout 2 g,1I. 
pe1· l 00 squ,1re yards in a one to 50 ,vate1· ,olution) "'e ,ire inclined tc> 
believe tl1at 1nost li,,ing 01·gani,1ns in tl1e house and in the soil to ;1 
deptl1 of a (c,v inches 11111~t be k1llecl. At ,111y 1·ate tl1c l1ot1se 111t1,t be 
,1i1·ed £01· sevcr,11 clays before a11yone ca11 ,,,01·k 111 rt. C11tti11gs a1·e st11ck 
shallow (abo11t 011e inch cleeJ)) a11d at tl1e 1·ate of '10-45 J)e1· sq11are foot 
Tl1ey are s1n1J)ly insertecl tising a notcl1ecl I'' x 2'' bo,11·d gt1ide witl1ot1t 
any ti1·1ning. 

FALL, vVINTElt, SPltING wl1\N1-\GEwlENT 
Tl1eo1·ctically, in a sealecl polyethylene house, tl1e1·e sl1ould be 110 

n1oisture loss. Nevertl1eless, tl1ere is so111e and ,ve do SJ)1·inkle cl,1ily 
clt1ri11g the ,,,,11·111 a11t11111n cl,1ys to 1naint,1111 a h11n1icl, 111oist co11ditio11 
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111 tl1e I1ot15C witl1ot1t floodino· tl1e soil. 1-\5 colcle1· \\'Cathe,· lJeC(J111cs 111orc 
'"' co111111011, ,v,1te1·i11gs ,11·c 1·eclt1ccll to t,vo <;1· tl1ree t1111c~ a ,vcek ,v1tl1 vc1·y 

infrcqt1ent spr1nkl1ng~ cluring tl1e ,\•inter 111011tl1s. By tl11s t1111c of the 
yea1· (ea1·Iy Dece111lJer) ,111 of the )'C\\' ct1tt111gs !1,1ve c,1llt1sed 11icely. 

As ,ve get into tl1e lengtl1e11111g cl,1y5 of l,tte Febrt1ary ,tnd early 
l\•I,1rcl1, closer atte11tion 1nu5t be g1ve11 to w,1te1·1ng and sl1acl1ng. Even 
at tl1e ot1tset ol tl1e OJJeration (OctolJer) ,ve l1ncl 1l 11ecessary to shade 
the ,vest side ancl so11tl1 e11d ol tl1e l1ot1se ,incl 1\'e keep so111e sl1acle on 
the ,vest ,tnd so11th sicles tl1rougl1<)t1l tl1e ,,,i11ter. 1\s tl1e br1gl1t clays of 
late l\•f,1rcl1 approacl1, 1t 1s re111ark,1IJle tl1e l1e,1t l)ttild-up tl1at occ11rs in 
a hot1se of this tyJJe. '\i\1ith a 111,1xin1u111 of 60° or 70° F. ot1ts1cle, inside 
tc111pcr,1tu1·es may zoo111 to 100° F. In fact, l think ottr all ti111e high 
,vas 13()° F. Now ct1ttings ,viii lJc killed along tl1e ,vest ,111cl so11th edges 
o[ the l1ot1se u11less c,1re[t1l attc11tio11 is givc11 to sl1ading ,111cl watering. 
It has ,tlways been a sot1rce of wonclcr to inc 110,v plant tiss11es can survive 
the terrific diurnal tc111pc1·att1re flt1ctt1ations that occur in a hot1sc of this 
type. Mini1nu1n night te1npcratt1rcs will aJJIJroach those of the 011tside. 
In l\1,trch we have observed tl1e tc111pcrat11re in the house plunge from 
100° F. to nearly 0° F. with no ,1JJJJarcnt ill-cflcct on the JJl,1nts (even 
broadleaf evergreens take tl1is cxtrc111c fl11ctt1atio11 as long a5 moisture 
conditions are satisfactory). Nevertl1eless, the spring period is the most 
critical fo1· this OJJerat1on. 'i•Ve a1·e ,1nxio11s to IJ11ild tip the soil tempera
ture to incluce ea1·ly rooting, althot1gh at the s,1111e ti1ne, great care is re
quirecl to avoid ''bt1rning up'' tl1e ct1ttings. Watering becon1es much 
more frequent; perhaps repeateclly during the day on ,varm s11nny days. 
Shade is added as ,ve get into l\1arch and April By late l\1arch we begin 
cutting l1oles in the polyethylene near the riclgc to release excessive heat. 
This also releases 1noisture \\rhicl1 1nea11s extra s1J1·i11kl1ng. Air movement 
and drafts are controllecl by stretching light lJurlaJJ over the holes in the 
polyethylene. By .June l 1·ooting is largely ,tccomplished, partic11larly 
with the ye,vs, and at this time ,111 tl1e polyethylene is 1·emovecl and re
placed with approximately 60 per cent shacle. During this ''sl1ock'' per
iod, w,1ter1ngs are 1nore freqt1ent b11t are aga111 redt1ced as tl1e plants 
become accustomccl to 011tcloor tcn1peratures and !1t11n1d1ty co11ditior1s. 

SUJVIJVIER CARE 
Throughout the summer, n,1tt1ral precipitation is stipplemented 

with l1ose waterings as required to 1naintain a good 1noisture level in the 
beds. l\1aximu1n growth is encouraged by 1nonthly feedings. For this 
purpose we 11se a dry feed consisting of 5 lbs. hoof and horn, 4 lbs. single 
superphosphate and l lb. potassium chloride, 1nixture applied at the 
rate of 2½ lbs. {Jer 100 sq. ft. As this is slow pay-out material there is 
little danger of burning and our well-buffered n1edium gives further pro
tection. You will observe that this is heavy fertiliz,1tion, that is, equal to 
2½ tons pe1· acre, ,tnd it does 1nake for strong, dark growth. The cut
tings are pruned back heavily in mid-s11n1mer to enco111·age stockier 
growth. 

CUTTING RE1\10VAL 
By mid-Septe1nber we have ,t strong, one-year rooted cutting-liner, 

which are ready for the transpla11t !)eel. Tl1e ]101,~c is rle,trecl ,tnd we are 
ready to start the next crop 
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(Editor's note: i\1r Steavenso11 1·cv1ewed his t,1lk l)y sl1owing a serie, 
o( colored sli(les wl1icl1 1llt1stratet! tl1e 1)1·i11ci1)le lc,1tt11·es of !11~ tli~ct1~
sion) . 

l\10DERATOR FILLJ\1IORE: '"'e tl1ank yot1, H t1gh Stc,1,1cnson, 
very much. 

"\,Ve will proceed 110w to the next t,vo speakers ,111d there ,,·111 be a 
brief questio11 period £ollow1ng the ,1cldresses by H,1rvey Gray ,ind Joh11 
Roller l\1r. Harvey Gray, please. 

i\1I1·. HAR VEY G l~A Y: I fea1· tl1is n1ight be ,t I I ttlc bit ha1·cl on you 
fellows to have a dou!Jle t,tke as [a1· ,ts 1ny presence is co11cerned, although 
I hope yot1 will bear witl1 111e on tl1e st1IJject ot yew ;1nd j11niper ct1ttings 
under wl1at I propose to call a vapor1)1·oof cha1nbe1·. 

i\1r. Gray discussecl the st1bjecl of 1·ooting e,1e1·g1·eens in a v,tJ)OrJJroof 
chan1bc1·. (Applause) 

' 

THE VAPORPROOF CHAMBER 
HARVEY GRAY 

Long Islanrl Ag1·1ci1ltii1·r1l r1ncl Tecl1n1c11l J11st1t11.te 
J•a1·1n.z1igdr1le, Ne1v }'01·!, 

"\1Vhat I have 1n 1111ncl a5 a va1)01·1)1·oof ch,1111be1·, 1 tl1i11k w,1s l)1·ought 
out a year ago in Cleveland. However, for those wl10 were not there 
I 1voulcl 311st briefly m,1ke a state111ent ,ts to 1vh,1t 1ny conceJJt1on is of a 
vaporproof cl1amber. 

A vaporproof cha1nbe1·, as I vis11,1lize it, is 111acle of polyethylene 
plastic, as was first b1-011ght to tl1e Society's attentio11 1n Clevel,111cl seve1·
al years ago by Roger Coggeshall I have 1nodiliecl s01ne of tl1e points 
that were originally presented l)y Roger in an cllort to make s11re tl1at 
the area 1s really vaporproof. 

I mean to say that if this case, ,vl1ich is rarely ever 12 inches high (the 
width and length of the case is im1naterial, b11t tl1e !1eight I feel is q11ite 
important) is down 011 the ground, ,ts in the case of a grouncl bee!, then 
we are only concerned ,vith sealing this vaportigl1t by stretching otir 
plastic to tl1e ground o,1er the toJJ, over the en(!s, an(! sealing it witl1 soil. 

However, if it is on ;1n elevatecl str11ctt1re, s11ch ,ts a bench, with wet 
pipes qtiite likely undcrneatl1 for l)otto1n heat, the JJ!astic will go on the 
bench bottom befo1·e ;1ny 111edia is J)iacecl 1n it. Tl1e plastic will come 11p 
the sides and then over tl1e top as ,veil as across the encls a11d sealed as 
tightly as it is hu1nanly JJOssible. This is n1y concept of a vaJJorproof 
chamber. 

Now tl1at this cl1a1nber !1as beco1ne vaporproof, no water c,1n escape 
except for the extremely 1ninl1te ;1mo11nt tl1at c;1n ,ind apparently cloes 
pass througl1 the plastic itself. 

No,v on the subject of rooting of yews and jt1n11)ers in such ;1 cha1n
ber; two years ago we set ot1t so1ne t1·1als ,,,1th yews i11 the su1n1ner time. 
The Tax1ts Cltttings were n1acle wl1en the plants had procluced about 
eight incl1es of growth ,111cl we1·e tre,tted with a gro,vth regulator. 

One batcl1 of c11ttings was placecl under inte1·1111ttent mist. Tl1e 
other ba tcl1 w,1s J)iacecl 11ncler tl1is v,11)orproof ch;1 ,n l)er. Tl1e va JJor1Jroof 
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rl1a111l)er w;1s f)l,icecl in ,1 J)r>sitir>11 to t,1ke aclv,1nt,1ge <>£ the cr>ined tern1 
''r1ortl1 light''. Tl11~ i1111)lie~, tl1c11, tl1,1t tl1e1·e i~ no cl1rect ,tin's rays fall
ing on tl1e c,1se. Therefore, tl1e te1111)er,1tt1re that wot1lcl be generated 
in tl1is c,1se co11ld be no 111ore on tl1e ins1cle than 1t is in the shade on the 
otitsicle of the case. Tl1is is to say, if 1t is 70°F. in the shade out of the case 
it will be 70°F 1ns1cle the c,1,e The ,1111ot111t ot light that falls on the 
case under the pl,1stic wi tl1 this 11orth ligl1t, of course, varies with the 
;1n1ount ol ligl1t i11tens1ty tl1,1t J)art1ct1l,11· clay ,111cl !1ot1r. On br1gl1t days, 
11,1tt1rally, tl1e loot, c,1nclle J)o,ve1· ,vo11lcl be higher tl1an on clull days. 
W1tl1 tl1e j)l1otogr,11Jl11c ligl1tn1eter ,ve ,ve1·e ,tble to ascertdin ,1bo11t 1,000 
fc>ot c,1nclles on ,1 very IJrigl1t cl,1y in tl11s sl1,1c!ecl ,1re,1 ot nortl1 ligl1t 

At the sa1ne time, a co1111)ar,1ble b,1tch ,,,,1s JJl,1cecl 11ncler glass in a 
g1·cenl1ot1se with tl1e intr1·1111tte11t 111ist. At tl1e close of tl1e f,111 se,1son, 
l)otl1 l),1tcl1es ,vere cl1ec.kecl. We not1cecl tl1,1t t1ncler tl1e inter1nittent 
1nist, i11 tl1e g1·ee11l1ot1se ,vl1icl1 ,v,1s not sl1,1clecl, we h,1cl so111e very nice 
rooti11g ot tl1e Tr1x11s ctittings, i11 SJ)ite ol tl1e fact tl1,1t tl1ey ,vere as yel
lo,11 as 1{ tl1ey 1111ght l1,1ve l)een JJ,1i11tecl ,,,itl1 ,1 yello,v JJaint They, 
11evertl1eless, ,,,e1·r ,vel 1-rc)otecl 

' The n1aterial placecl in tl1e JJlastic va1Jorp1·oof cha1nbe1· also 1·ooted, 
lJ11t rooted less well. The 1·oots ,vere 11ot as Joni?; nor ,vas the percentage 
as good as it ,,,as i11 the case of tl1e 1nter111ittent 1nist in the 11nshaded 
greenho11se. 

In a11other st11cly a n11111l)er of 'I'nx11,5 c11ttings ,,,ere 111acle in the con
ventional 111anner in No,1 e111be1· ,ind placed in the g1·eenl1011se "'\,Ve had 
three cliffe1·ent areas for st11cly, ie, (1) ,,,J1e1·e the c11tti11gs were handled 
on the acceptecl ma11ner 1Jy sy1·inging, (2) a11otl1er, ,,,J1ere intermittent 
111ist ,vas 11sed and (3) "'here a gro11JJ ,,,as 11ncle1· tl1e JJOl)1ethylene vapor
proof chamber. 

This work was clone t,,,o ye,irs ago, so I cannot gi,,e yo11 the exact 
fig111·es. Ho,,,ever, I recall that of tl1e,e three clifferent batches of cut
tings, tl1e one that gave tis the best restilts in the encl was the old method 
,,,here we stick the c11ttings in a good g1·,1de of concrete sand, JJlaced then1 
in ,t 1Jench ,vith 1Jotto1n l1eat a11cl otir percentage of rooti11g ,,,as q11ite ac
ceptalJle ancl favor,11Jle, ie., 90 per cent or bette1·. 

In the case of the pr)lyetl1yle11e tent the re,11lts were 1niserahly poor, 
as was t1·11e of the misting trial. 

Now T ,,,011lcl like to re,1son 011t wl1y ,,,e ]1acl s11ch JJ001· res11lts ,v1tl1 
the material in tl1e vaporproof case and 11nde1· 111ist. Apparently, there 
is a very close correlation bet,veen water application, the 1nedia, and the 
latter's ability to hole! ,vater and air Tl1e 111ore misting "'e do, the more 
,,,e close 11p 011r pore SJ)ace in the n1ecli111n ,,,hicl1 res11lts in cliffia1lty. 

In the case of the polyethylene cha111ber, let 11s say that at a tempe1·
ature of 50 degi·ees Fahrenl1eit, there is s11fficient space to l1old one 011nce 
of wate1· in the vapo1·ized form. Now let tis ass11me that the temperat11re 
goes 11p so111e 25 degrees ins1cle the case As a res11! t another 011nre of 
,,,ate1· ,v1ll fi11cl its ,,,,1y i11to this at111osJJl1e1·e insicle tl1e chamber Tl1is 
1noist11re natt1rally is going to come 011t of the foliage, off the foliage, 
off the 1nedi11111 or out of the medium. 

As the te1n1Jerat111·e arises to 90 clegrees I a111 told tl1ere ,vill be tl1ree 
ti1nes the a111011nt of ,,,ate1· lo,t tl1at ,,,as lo,t at 50 clegres T11 other words, 
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there will be th1·ee ot1nces of water in vaporized for111 in this cl1amber. 
Where did it come from? Again, Jro111 tl1e sot1rce tl1,1t I J1,1ve inclicatecl. 

Now the speed at whicl1 water 1noves fro111 the liquid to tl1e vapor 
phase, of course, is related to the te1nperature ri;e. If the temperat11re 
jumps rapidly there is nat11rally going to be a· drOJJ 1n the relative ht1-
111idity. 

This fact st1ggests that in propagating witl1 tl1e vapor cha1n.ber that 
we should never tolerate rapid temperatt1re flt1ctt1ations It also suggests 
with a quick drop in temperatt1re tl1is water ,viii also go back into ,1 
liquid form. This first collects on the wall of the case or the plastic. 

Now if this plastic is concave, there is a pretty good cl1ance that the 
,vater will run to the Io,vest point, v11!1ich is i11 the 111idclle of this c,1se. 
On the other hand, if it is convex, the water ,viii rtin to the sides. We 
would find that after an interval of t11ne, say some tv110 1nontl1s ,vithotit 
·opening the case, either the center of the bed is p1·etty well dried or the 
sides are dried, depending 011 tl1e shape of the polyethylene cover. 

This presents a JJart1al ,1nswer to so111e of the JJ1·0JJle111s tl1,1t we rtin 
into ,vith this so-callecl vapor1J1·oof cha1nber. 

Now I don't want to steal any of Roger Coggesl1all's talk, l1ut T do 
want to bring this to the group's attention, as I feel it has an effect on the 
operation of the vaporproof cha1nber. In the original description of this 
chamber mention was made of tl1e tise of cheesecloth, which ,vas placed 
under the plastic. It was the 01·iginators idea, I believe, for this cheese
cloth to serve as a clevice for shade. l\1y conceJJt c)n the need for this 
cheesecloth is different. I believe that this cheesecloth acts as an absor
ber for tl1is condensi11g ,vate1·, ,,,J11cl1 in tt1rn 1Jreve11ts 1111even distrilJ11-
tion of water in the meditim. 

And so I v11ould go on record as saying that the cheeseclotl1 or gauze 
that is put under the plastic acts as a holding 01· wicking device. The 
moisture as it moves from the liquid to the vaporized for1n within the 
case will n1ove off the cl1eeseclotl1 or gatize ratl1er than ot1t of the cut
tings or medium. The loss of water will first take place from tl1is device 
rather than from the ctitting or medit1m. 

These observations may be taken for what they are ,vorth in relatio11 
to this particttlar btisiness of 1·ooting evergreen c11ttings in the v,1por 
chamber. 

I ,vould like to add one more con1n1ent rel:1tive to the rooting of 
Taxits and juniper ctittings. It has been my observation that regardless 
of the syste1n used to JJropagate these plants tl1at .1 goocl gr,1de ot clean, 
sharp, sterile sand, possibly of the so-called concrete gr,1de, has given tis 
our 1nost t1nifor1n rooting results. Thank you 

* * * * * * 
l\10DERATOR FILlvIORE: No,v we will l1e,11· again from .John B. 

Roller. _ He is sure to have so1ne good ideas on tl1is ai1·tight polyethylene 
enclosure. John Roller of Scottsville, Texas. 

l\1I r .. John Roller clisct1ssecl tl1e tOJJic ot 1·oot111g c11 tti11gs 1111cle1· tl1e 
polyethylene tent. (Appla11~e) 
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THE POLYETHYLENE TENT 
/. 1~. R(JLLl•.R 

Ve1!1c1len N1t1·se1-y C:o 
Scotts,11lle, Texa., 

Afte1· seei11g so111e of tl1ese JJolyetl1yle11e st1·t1ctt1res tl1,1t Ht1gl1 Stea
vcnson sl1oweel us, l a1n wonelering wl1at 1s 111e,1nt \Jy ,,· polyetl1ylene tent. 
111 our sitt1,1tion we do not h,tve a11y gree11!1011ses ,1s s11cl1, although poly
ethyle11e e11clos11res 111 ,t s111all 111e,1st1rc serve ,1, ,l st1bstit11te. vVe have 
J1;1d a little experience ,v1tl1 1uniJJe1·, yew ,ind ,1r\Jorvitae, ,111el qt11te a bit 
with broaelle;1ts t1ncler ,vhat I wo11ld call ,1 JJl,1stic tent 

This te11t is constr11cted jt1st ,is H,11·,cy Te1111Jleto11's tent i, constrt1ct
Cll, 11si11g tl1e co11c1·ete 1·ei11lo1·ci11g steel \\'1tl1 JJl,1,tic st1·etcheel over tl1e 
top and sides. 

We t1se IJeds tl1at are 111acle 011 the g·1·01111d, ,111cl si11ce ot1r JJ1·opaga
tion is conclucted tinder a latl1 sl1,1cle st1·11ctt1re, 1!1cse te11t, ;ire locatecl 
u11derneatl1 this unit. Now this ,vorks 011t qtrite \\'ell fc,1- 11s !Jeca11se we 
clo11't !1,1ve tl1e extre111e colel to co111bat. ,,ve 11,,,,e 11sell tl1ese te11t5 botl1 
,,·1th ,tnd witl1011t botto111 l1eat. 

Now the meeliu111 tl1at ,,•e 11se is 111aele qt1ite s11111Jly. vVe go ot1t int<) 
tl1e field ancl pick a sa11dy spot Tl1is 1s !1,1t1lecl 1n ancl ,vo1·kecl ,vith abot1t 
t,vo bales ol Ca11aclian JJeat for every 300 to 400 sqt1are feet of bed 
space. After eacl1 crOJJ of ct1tt111gs is re1110,•ecl \\'e ,tg,1in wo1·k i11 an adeli
tion,1! qt1antity of JJe,1t. ,,ve also tise so1ne sand ,111cl JJe,1t 111ixtt1res. Ot1r 
ct1tti11gs e1tl1e1· are sttrck right into IJeels 01· into [lats. eleJJe11d1ng on 
wl1etl1er or not lJotto111 he,1t will be t1seel Tl1ese ,11·e tl1en covered ,vith 
an ,1rch of 1·einforcing steel ,vl1ich 1n tt1r11 is cove1·ecl ,,,itl1 polyethlene. 

S01ne of tl1e varieties of conife1·s tl1,1t \\'e !1ave 1·ooteel in these polye
tl1ylene tents nclucle the lt,tlian cypress. It 1s not a !1,11·ely plant. Tl1e cut
tings tl1;1t were st11ck 1111ele1· tl11s tent \\'e1·e t,1ken 111 tl1e e,11-ly sp1·1ng after· 
growth was jt1st beginning. They ,ve1·e s111all heel-like ctittings ,vhich 
,vere pt1lleel off with the ball strll on tl1e111. Tl1ese were then t1·eated 
witl1 inelolebt1ty1·ic ;1cid and 111t1cl sl11r1·y Tl1ese ct1ttings ,vere made the 
latter part of Feb1·t1ary anel i11 the t11·st t,vo weeks ol J\,farch. In 60 cl,1ys 
tl1e cuttings ,vere 1·e,1dy to be JJOttecl al tl1ot1gl1 they l1,1cln't 111ade any top 
gr-ow th. By tl1e follo,vi11g fall tl1ey ;1veragcel a.bot1 t IO to 12 inches in 
height 

We have also t1·ied s0111e Tc1xit., citspiclata ,\,h1cl1 ,,•ere also treated 
witl1 the sa1ne 1nt1cl solt1t1011 of 111doleb11tyric aciel. On tl1e 8tl1 of _Janu
;11-y \\'C stt1ck 830 c11tt111gs in ;1 bee! 011 ,1 l1e,1teel c,1ble ,vitl1 0111· 1·egt1la1-
field soil and peat wo1·ked in. On 1\pril l 7th, 800 ,veil-rooted ct1ttings 
were potted, five hacl not rooted ancl 25 were weakly rooted 011t of the 
830. On tl1e sa1ne d,1y, .Jan11ary 8th, ,ve stt1ck 3,320 ct1ttings t1·eateel in 
ex,tctly the sa111e \\'ay, rxceJJI tl1ey ,ve1e stt1ck 111 a JJolyetl1ylene tent 
,vith no l1eat. 011 i\1ay 8th, 2,925 of tl1ese \\'ere JJOtted anel \\'ere well 
1·ooted; 395 ol tl1ese ,ve1·e restt1ck in OJJen IJecl t111cler ,!1,1cle \\'Itl1011t ;1ny 
polyethyle11e covering, a11d 1nost of the111 ,ve11t al1e;1el ,incl rooted. 

Now I t1sually soft pedal this ,1lcoholic qt1ick-diJJ treat111ent that we 
,,,e1·e talking ,1bo11t tl1is 111or11i11g, IJ11t l1ere is a11 ex,11111Jle ,,,J1e1·e 1t work
eel well. We l1ave ,1 el,v,1rf blt1e pfitze1· tl1,1t !1as given 111e lots of tro11ble. 
011 f,11111,11·y 8tl1, ,1!011g ,,,11!1 tl1e ye,,,s, ,vc ,tl5c> 5t11ck 7.5 11111e Plit,e1· c11t-
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tings i11 ,t 50 jJe1· cent ,;incl ;111cl j)C,tl 111ixti11·c in ll,11s No,v thc,c ci1tting, 
wc1·c tre;itccl ,vitl1 ,t :!() JJc1· cc11t cl1JJ, ic, 2() JJc1· ce11t s<>lt1L1011, 8() JJe1· <.c11t 
wate1·. They were given bottom hc,tt [1·0111 70 to 75 clegrees by 111ea11s 
of a l1e,1t c;1ble 011 Febrt1,1ry 4th, 72 of tl1ose were st1·<)ngly rootecl ,111cl 
,verc J)Otted. 'ii\Te st11ck 7.S otl1e1·s ,vith ;1 l O JJer ce11t solt1tic>n, ttncle1· tl1e 
same Lent. 011 Fel)1·11ary 114th, ;ill of tl1e,c ,verc strongly 1·ciotecl ,incl 
potted. 

No,v ,11c h,1ve h,1cl \',11·ying ,11ccess witl1 ,1rl)orvit,1e 11ncle1· tl1e JJolye
thylene. Ft1ng11s is re,1l!y a proble111 with 11s ;incl it seems to be v11orse 
with arborvitae than any of the otl1er conifers th,tt we l1ave wo1·ked with. 
However, with the Brewer's hybricl, ,vh1ch is co111111only called an 11p
right Bo11ita, ,ve ,vere al)le to get pe1·cent,1ges 111 tl1e UJJJJCr e1gl1ties, ,vitl1-
0_11t bottom heat, 11sing the polyethylene tent He1·e again, fro111 the 
t1111e they were str11ck until they we1·e reacly to pot we r,tn i11to ,t little 
trouble ha1·dening the111 off. Tl1e ,veatl1er was !1ot ,ind we v1'ere b11sy 
and couldn't pot. Act11,1lly, the polyethylene tent dicln't prove to be 
11111ch benefit to us in the rooting of 111ost o( 011r ,11·l)orvitac. 

For rooting certain broadleafs tl1c J)olyetl1ylene tent is an indispen
sable item. We ,tlso have a clwa1·f globe JJf1tze1· ,,,hich we like to root 
in it. I don't want to 111islead anylJocly abo11t this ,tlcoholic q11ick dip 
solution, 611t i1ncler these JJolyethylenc tents, with bottom heat, ,ve ,vere 
able to sect1re 96 JJe1· c.ent 1·oot111g ,vitl1 011e l101·111011e t1·e,1t111e11t, 86 JJe1· 
ce11t ,vitl1 anothe1· l101·111one t1·eat111ent ;111cl 79 1)e1· cc11t ,vitl1 still ,1notl1c1 
,vhen the c11ttings ,,,e1·e st1·11ck i11 st1·aigl1t sane!. 

The 86 per cent rootin2; V11as obtained V11 ith a 5 JJer cent soltition and 
tl1e 92 pe1· cent rooting witl1 ;1 10 JJe1· ce11t q11ick clijJ, tl1e c11ttings l)eing 
st11ck in sand and peat 

Polyethylene, I think, is one of the 111ost versatile aids that the propa
gator has yet con1e across. It can fit i11to 111ost all of 0111· OJJCr,1tions, 
whether ,ve be in the north or the 111id,\1est 01· so11th 01· so11tl1v11est. I 
think it is a ct1rc for 111any of 011r prol)len1s 

* * * * * ' * 
l\10DERATOR FILLl\1IORE: Now vc1·y l)1·iefly I l1ave been asked 

to explain 111y idea tl1at n1aking one c11t on tl1e ct1tt1ng is l)etter than 
111aking two 01· more c11ts Tl1at iclea goes back to al)ot1t 1935 when Dr. 
vVillia111 Cooper, ,vho ,11as one of the pionee1·s in tl1e research on the ef
fect of hormones on rooting c11ttings, fo11ncl that 1( he took lemon c11t
tings a11d treatecl the111 ,11itl1 l1or111011e ancl let tl1e111 sta11cl a lew l1011rs ancl 
cut off the lower111ost 1ncl1 of the ste111 that he lost a good cleal of the root
ing effect of the ho1·mone. He was one of tl1e JJioneers responsible for 
tl1e de,,elopment of the cofactor theo1·y, which Cl1arles Hess ,vas talking 
abo11t this morning. Dr. Cooper asst1111ed that he ,v,1s losing something 
,vhen he 111acle tl1e seco11d c11t. He theorized that he ,vas losing so111e 
natt1ral and pres11111ably irrCJJlace;1ble st1bstance for111ecl by the plant 
wl11ch accu11111latecl at tl1e base of the c11tt1ng follo,\'ing ,the l'irst ct1t. 1\ 
seconcl c11t n1ight ca11se tl1e loss of tl1,1t ,1cc11111t1l,1tio11. 

No,v have ,ve qttestions for ;111y of tl1e JJanel 111e111bers? 
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i\1ll. VERK1\DE· _Jol111 ll(illc1·, llicl J 1111clc1·,t;1nll tl1;1L yo11 ,vcre 115-
ing ,t 20 J>c1· ccnL II~.,\ CJttick cli]> 01· ,t 2 J>c1· cc11t ,<>lttLi<in? 

j\,f]l. ROLLEll · ,,veil, Ll1:1L ,,,as11't cle,11·, IJt1t I llissc>lve 2 gra111s 
of inclolebutyric acid ancl 2 g1·a111s c>f naptl1;1le11e,1cet1c acicl i11 200 c.c. of 
alcol1ol Now I tisc ,t 20 JJer c.en L 01· 10 JJer ccn t 01· 5 pe1· ccn L solt1 tio11 
from that base. ' 

l\1R ED1i,VARD ,,v. Ai\,JBO (St Lo11i5 j\,fo): 1i,Ve ,vot1lcl like to 
l1ave l\11·. Rolle1· explain his 11111cl sltirry solt1tio11. 

J\,fR ROLLER: The mt1cl slu1Ty solt1tio11 1s tisecl jtist as a 111atte1· 
of convenience. Like I say, we clon't have g1·ce11!1ot1ses a11cl ,ve operate 
t111cle1· l,tth. 1i,Ve 111,tke cuttings Lhe year rot111cl. I ttse JO c.c. of the hasc 
solt1tion in a quart of water, which is aclclecl Lo CJttr reel clay to make 
a 11111d. The cttttings are diJ)pecl to facilitate keeping tl1e !Jase of tl1e 
ct1ttings 111oi5t t1nt1l st1cl1 a ti111e as we can stick tl1e111, ,,,J1ich 1111gl1t br in 
two or three days lJeca11se of ,,,eaLl1e1· concl1tio11s . 

• 

l\1R. ALBEllT LOWENFELS (Wl1ite Pl,1111s, N. Y): H,trvey, 
clicl11't Gt1y Ne,11·1ng tlSf' a nortl1lighL colcl l1·,1111e ,,1 iLl1 ,11rce,~ 011 rl1ollo
clenclrons:> 

i\1R GRAY: l\'fy anSv\'e1· Lo tl1at is yes, lJtll ,,,J1at is the J)o1nt of the 
q11e5tio11? -

l\1R. L01ii\TENFELS: It see111s to 111e ,vl1e11 yot1 close so111ethi11g- i11, 
yot1 ,11·e liable to g·et llisease bcc,tuse of tl1is ,a111e moistt1re condition 
that you are talking about. If we J1avc a plain colcl fra111e, ;is Gtt\' Near
ing 11ses, yo11 don't l1a,,e all tl1ese JJroble1ns ,,vJ1at is tl1is t1·011ble with 
tl1e polyethylene? 

J\,fR GRAY: i\1f)' a11s,,,er Lo tl1,1t is, ne1tl1e1· clo J l1,1,1c any J)1·oble111 
of cliscase entering into the fra1ne. 

J\lfODERA TOR FlLLl\10R E: 1\ny otl1e1· c1ttestio11s f 01· tl1ese ge11· 
tlc1nen? 

DR. NELSON: l triecl poll·etl1ylene e11clost1res ,1Jso ,,nll "'itl1 disas
t1·011s 1·cs11lts. lt ,,,;1s 110L the fa11lt of tl1e pol)1eLl1yle11e 1Jt1t the f~t1lt of the 
,vick that Har,1ey l1as 111e11tionecl. I macle tise of cheesecloth and this 
provccl to be an excellent s11bstance for n1olcl growth ;111cl tl1is in tt1r11 
sp:ead to th~ cutti11gs I am reJ)Orting that so no one else 1n,1kes the san1c 
m 1st;1 ke I did. 

MR GRAY: That is an excellent point th,tt was j11st l)ro11ght 011t 
lJy Dr. Nelson Unl1leachecl 11111s] in or fa,lJric al,,,a,1s cont,11ns a certain 
an1011nt of starcl1 ,vl1ich is an excellent 111eclit1111 fo1· 111olcls. This n1a,, 
lJe taken care o[ lJy soaking it i11 V11ate1· V11 itl1 ,t very cl1l11tc ro11centr;i1io11 
of copJJer sul pl1a te. , 

l\10DERATOR FILLi\,fORE: Thank vot1. No,v if yott have £11r• 
ther Qttestions w1 II yott please reserve the1n for tl1e <1uestio11 IJox? 

The final speaker this aften1oon ,viii be 1\1f1· Henry Ho111er Cl1asc, 
of tl1e Chase Nt1rsery Con11Jany, Chase, Al,tl)a111,1, ,vl10 1·oots jt1ni1)e1·~ 
ve1·y freely in the OJ)Cn field. Will yot1 ple,isc begin, J\,f1· Cl1ase' 

l\1R HENRY H01\1ER CHASE: Tl1:111k you, Dick. ' 

Following these last two SJJC,tkers n1,1kes inc 1·ealile l10V1' l11cky I a111 
to li,1c i11 AlalJama. . 
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To do this tl1ing very si1n1)ly, T !1avc J)rCJ),1rcd ,1 text which I ,vill 
[<>llciw. 

l\1r. Cl1,1se prese11tecl !11s !Japer on ''Rooting r llni1Jers in the Open 
Field''. (Ap1Jla11se) 

ROOTING JUNIPERS IN THE OPEN FIELD 
HENRY Ho"'11,:1~ Ctt1\SE 

C l1r1se "J\T 1t1·se1·y C rJnipan)1 
Cl1ase, Alr1br11na 

The begi11nings of tl1e field procluction of jt111i1Je1·s from hardwood 
cuttings can be tr,1ced b,1ck to a wonclerlul old 111a11 who lived in _Jeff, 
Al,1bam,1, wl1ose name ,1•,1s L,1,,•son Kelly. He was ,l JJdrt of the l1r111 ot 
J. 0. Kelly and Sons Nt1rsery. From clisc11ssions witl1 old ti1ners in 011r 
11eighbo1·l1oocl s11cl1 as j\,f1·. C J ''Pap1Jy'' H,1yden of Atl1ens and l\1Ir. L,1,1'
so11 Kelly'~ 11eJJl1ew, J\,J1·. Tl10111p5on Kelly, it beco111es ,tJJJJarent that ''Un
cle Lawson'' as he was know11 to all of 11s, first began his experimental 
JJlant1ngs of l1,1rclwoocl ct1tti11gs of j1111ipers as ea1·ly ,is 1924. We can on
ly ,1ssun1e tl1at l1is first v,11·ie1 ies ,,·ere ol the f crJ111r1111n1J types s11ch as 
ashfo1·d1, l1ibe1·n1ca ancl the f ch1nens1.f types s11cl1 as pf1lzer1ana and 
excelsa st1·icta. By 1928, l\1f1·. Kelly w,1s prod11cing this kind of material 
in quantities apJJroaching the 500,000 1nark and w,1s classing among his 
c11stomers s11ch people as D. Hill N urse1·ies of Dtinclee, Illinois, Onarga 
N11rsery Company of On,1rga, Illinois a11cl ottr own concern, the Chase 
Nursery Cotnpany. 

Two factors in our a1·ea have stro11g influences on 011r propagatio11 
of juniper c11ttings in tl1e field. First is 011r 52 incl1 ,1n1111al rainfall, and 
second is ot1r soil wl1icl1 is a heavy, reel clay kno,,•11 to geologists as ''cle
ca ttir clay''. 

This 1nethocl o•f propagation is extre,nely si1nple ancl it is done just 
exactly as we do 011r decicluous shrubs, except that we attempt to get 
it done in tl1e fall, usually in September or Octol)er. We use a lot of water 
in the planting operation. 

The grottnd is preparecl as it ,vo11ld lJe for any other crop by break
ing it up with disc t11rning plo,vs, tl1en h,1rro\\•ing with disc harrows, and 
finally by clragging it with either a drag harrow or ,t pipe frame. The 
furrows to recei,,e the ,11ttings are laicl olf with a b11ll tongue plow a1·
rangement mounted on a Jol1n Deere tractor. "\,Ve try to prepare a fair
ly wide and relatively deep f11rrow. Wate1· fron1 ,1 tractor drawn tank 
is poured into tl1e £11rrow i1n1nediately prio1· to planting. The cuttings 
are stuck just as close together as it is possible to get them and they are 
actually planted in the water or in the mud. 

The c11ttings are taken from the stock block directly to the planting 
area i11 burlap rolls. These c11ttings are collected from old plants wl1ich 
we have saved for this ptirpose Some of these stock plants have been 
producing cuttings for 11s for as long as 15 years. Al:ter the cuttings are 
placed in the furrow in an 11pright position as close together as possible, 
a s1nall a1no11nt of dry dirt is raked into the fttrrow on eitl1er side of the 
cuttings 1nore to hole! the111 111)right th,111 ,111ything el~e. We the11 lollo,v 
this witl1 ,1notl1er application of water. It is our belief that this large 
c111antity of w;1tc1· tenet~ to re111ove all of tl1e air lro111 ;1ro11nd the c11tting 
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tl1us sealing tl1e111 fir111ly i11 to tl1e g·rot1ncl. 
As soon as tl1e 1noistu1·e !1as been dispelled suft1ciently £01· a tractor 

01· ,1 1nt1le dr,1\\1n ct1lt1,1ato1· to 1·t1n co11ve111c11tly, ,,,e gi,1e the111 an i11iti,1i 
ct1ltivation ,vhicl1 is 11s11ally enough to get these c11ttings off to a good 
sta1·t. At this })Oint in tl1e ope1·atio11, we go tl1rot1gl1 tl1e planting witl1 
a pair of hedge shears and cut tl1ese ct1ttings !Jack to ,vitl1111 3 or 4 inches 
of the soil. Tl1c job is then con1plete exce1)t lo1· the cont1·ol of weeds and 
grasses throughout the following season. 

A1)p1·oxi111ately a yea1· ,1lte1· tl1ese ct1tti11gs l1ave bec11 1)!a11ted ,,,e rt1n 
1111tle1· the111 ,vitl1 a s111all cligging blade ,11itl1ot1t a lilte1· 111 01·de1· to force 
additional 1·oot breaks. At this stage ot tl1e ga111e, 1t is !)ossible to start 
!1arvesting tl1e c1·op, altl1ot1gl1 ;1 111ore icleal ti111e to t1·;111~pla11t tl1e rooted 
ct1tti11gs see111, t<J be in tl1e lollo,ving ,JJ1·i11g, JJr101· to b11tl b1·eak. 

* * * * 
(Ecl1tu1 ·s 11ote. i\1l1·. Cl1,1se co11clt1tletl Iii, clisct1s,1011 IJ)' ,!10,vi11g col-

01·ecl sl1cles o( tl1c JJ1·opag,1tio11 seq11e11ce 11secl to 1·oot cve1·g1·ee11s 111 tl1e 
field.) 

l\10DER1\ TOR FILLJ\11 ORE: H,1vc \\'C a11y q 11estio11s fo1· l\1r. 
Cl1,1se? 

.l\1IR HOOGENDOORN: Do yo11 l1,1,1e to kee1J tl1c c11ttings 1111de1· 
co11stan t i1·rig,1 tion? 

i\1IR. CHASE: It l1as lJee11 0111· obse1·v;1t1011 ove1· tl1e years that tl1e 
JJ001·e1· the g1·011nd yo11 plant these tl1i11gs 1n, tl1e bette1· tl1ey 1·oot. No, 
Case, ,,,e clo 11ot i1·1·igate tl1e111 11nless ,ve get severe IJ111·ning, wilting or 
drot1ght, and the11 only pe1·ioclically. 

l\1R. HOOGENDOORN: Ho,v abot1t le1·tilize1·? 
l\1R. CHASE. No fe1·til1zer 1s 11secl 
DR. ALFRED i\1I. S. PllIDHAi\1I (Itl1,1c,1, N. Y.) : Co11ld yot1 tell 

11s 110\\1 yo11r rai11fall is clist1·ilJ11ted ove1· tl1e yea1·? 
i\1IR. CHASE: I can't b1·eak 1t clo,,111. It goes 11·0111 ;1 11s11al six 

i11cl1es 111 · Ja1111ary to a low of 3.25 i11cl1es i11 i\1I,1y. At ti111es, we do11'1 
get any £01· ,t c1·ack of six ,veeks at a ti111e. 

l\rIODERATOR FlLLi\iOllE: Any l11rtl1e1· q11e,tio11,? \1/ell, I will 
110w turn this 111eeting b,tck to P1·es1dent No1·cli11e. I tl1a11k yo11 very 11111cl1. 
(Appla11se) 

PRESIDENT NORDINE: Aga111, ,,,c !1a,1e j11st a fe,v annou11ce• 
111e11ts that \\1ill 011ly take ,1 111in11te. Please do not forget to s11b1nit ques• 
tions for the question box, whicl1 will be l1elcl tomorro,v evening. Those 
of you who l1,1ve attencled these meet111gs beto1·e k11ow the i1nportance ot 
placing q11estions in the box. Those o[ yo11 ,vho are new, are invited to 
sub111it any ;111d all questions tl1at yo11 111igl1t l1ave J1111 Wells has sug
gested tl1at 1f any of yot1 l1,1,1e slicles of ,111y 11e,v, different, or peculiar 
plants, bring tl1e1n tomo1·1·ow nigl1t and tl1ere 111ay be a chance to show 
them. 

We 11,tve 111,11ntainecl ;111 enviable 1·eco1·cl of 111eeting 011 time. To-
111or1·ow 11101·11i11g we h,tve ;1 little clifle1·e11t sitt1,1tion. The IJ1·ogra111 be
gins an hot11· ea1·l1er tl1an it clicl this 11101·11i11g, bt1t ,ve will still plan to 

• • sta1·t on time to1norrow 1no1·n1ng. 
'\1/ith that, ,11e send yot1 on you1· ,v,1y. 
The session 1·ecessed at 4: 30 o'clock 
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FRIDAY MORNING SESSION 

December 11, 1959 
• 

Tl1e tl1i1·cl sess1011 co11 vc11ccl ,1 t 9: 0() o' cloe,k, P1·c,1cle11 t N 01·cl111e calling 
the 1neeting to order. 

PRESIDENT NOilDINE: Goocl 11101·11i11g, gentle111c11. We have 
a full 1)rog1·,1111 again tl11s 11101·ni11g, ancl we ,11·e anx1ot1s to st,trt on time. 
,ve l1ave ,ls ou1· i\1ode1·,1to1· tl1is 11101·11111g D1·. L. C. Cl1,1cl,vick, who is 
1·e,1dy tc, go. D1·. Chad,11ick. 

l\1IODEll.L\ TOR Cl-IAl)\•VICK: Tl1,111k yc>tt, llc>y. L,tclics ;111cl 
ge11tlen1e11, it 1~ ;1 JJleasu1·c t<> be here 

I 

As tl1e P1·esiclent h,1~ 111c11t1011ed, ,vc l1,1vc ;1 f11ll JJ1-og1-a111 botl1 tl1is 
11101-ning ,incl afternoo11. Tl1e enti1·e cl,ty i5 clevoted to v;1rio11s phases 
of co11taine1· 1>1-oclt1ctio11 of 1111rse1-y stock. vVc l1,1,1e a!Jo,11ccl an1ple time, 
I believe, fo1· q11estions wh1cl1 ,v1ll be b1·011gl1t 111 to the sessio11s afte1· each 
pl1ase has bce11 discussed by ,t leader a11cl ,1 JJa11el. 

Whe11 we co111e to tl1e q11est1on pa1·t ol the p1-og1·,1111, ,ve l1opc tl1at 
yo11 will co11J1ne your q11c0 st1ons a~ l,tr ,ts JJOssible to tl1,1t p,1rtic11l,1r 
])l1ase of tl1c ~lt IJ ject. 1 t yo11 h,1,1e q 11est1011, 011 co11t,1111e1· J>rod11ct1011 
tl1at do 11ot 1>e1·t,1i11 1>,1rt1c11l,11·ly to tl1e J>l1ase tl1;1t is lJc1ng cl1sc11ssecl 
l1olcl these 1111til tl1e latte1- JJ,11-t ol tl1e ,1ltc1·110011 ses~io11 ,vl1e11 ,,,e will 
1·11n a f1-ee fo1- ,11 I. 

' 
\,Vitl1ot1t t,1king any 111<)1·c ti111e fro111 tl1e SJJe,1kers, ,vc ,viii begi11 tl1e 

1>1-ogra1n tl11s 111or11ing witl1 l)r. John lvlal1lstcde, Depart111ent ol Ho1-t1cul
tt1re, Iov11a St,1tc Uni,1ers1ty, v11!10 will lc,1cl tl1e disct1ssion 011 ''lvlediun1s 
fo1· the P1·ocl11e,tio11 of Nt11-se1·y Stock i11 Cont,1i11e1·s''. .Jol111. 

D1·. l\1al1lstecle prese11tecl l1is 1>1·e1>a1-ccl 1>,lJ)e1·, v11l11cl1 ,v,1s followed by 
seqt1e11ce of colo1·ed slicles (f\1>pla11se) 

MEDIUMS FOR THE PRODUCTION OF NURSERY STOCK IN CONTAINERS 
.J.P. l\1f.\HLSTE1>1, 1 

Depr11·tr11 e1it of H 01·11c11 l t1t1 e 
Jo11Ja StrLte U11.1ve1J1ty 

Anies, Jo1va 

The prodt1ction of n111-sc1·y stock 1n co11t,11ners clilfe1·s from gener,1! 
field production in that tl1c volu1ne of root 1necli11m 1>er plant usually 
is greatly recl11ced. Beca11~e of this, tl1e cult11re is sin1ilar to that used by 
florists for potted g1·eenl1ot1se ])!ants. Depending s01newl1,1t on the plant 
being p1-od11cecl, tl1e degree ol cultu1-e 1n,1y vary bet,veen syste1ns, but in 
J)rinciple, tl1e r,1is1ng of J>Ot pl,1nts in the gree11!1011se requires the san1e 
basic consider,ttions ,vh1ch tl1e nu1·sery1n;1n 1n11st take into account for 
tl1e production of nu1-se1·y c1-01)s 1n 111et,1! container~. C11rrent systems 
of conta111e1· prodt1ctio11 ,11·e lt1rther co111JJlic;1ted by tl1e in,1b1lity of the 
ope1-ator to clo 11111cl1 abot1t 111odityi11g l1is env11-on1ne11t cluring the su111-
111er a11d w1nte1· 111ontl1s. Fo1· tl1is reaso11, the prodt1ctio11 of a quality 

1Journal Pdpcr No J,3814 of the l0\\',t Agr1cultt1ral ,111d Home Eco11om1cs E.xpe11n1c11t Stdt1011, ArnLS, 
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plant p1-oclt1ct 011t-oi-cloo1·s 1-eq1111-es ve1-y exact111g 111,111,1gc111e11t by a gro,v
e1- ,,,110 1-ecogni7cs the co111plexity of tl1e p1-oble111. 

011e cannot !1ope to cove1- tl1e gene1-,1I topic of ''111ed1,t'', without 
ove1-Japping i11to the gene1-al a1-e,1s of ,vate1·111g ,111cl iert1!1z,ttio11. If we 
,ve1-e to co11siclc1· only groVl'ing 111ed1,t in this d1sct1ssio11, we 111ight sin1ply 
present a 11st ot tl1e 111ajor soil types in tl1e U111tecl States and the va1-ious 
org·an1c ,111cl i1101-g,tnic n1ate1-ials which co11lcl be 11scd in v,1r1011s propor
tions tl1erewi tl1. 

111 pro1)ag,1tio11 ,,,c co111111e11t that all we 11eccl i11 ,t rooting n1ediu111 
is that it l1old tl1e ct1tt1ng in place u11til sucl1 ,t t1111c tl1,tt root111g has tak
e11 pl,1ce. Tl11s is o,,e1--s11111)li(y1ng the proble111 ,t l1ttlc, since tl1e root
i11g n1edi11111 11111st ,tlso l)c free fro111 in ju1-1011s 111,cct, ,111cl llise,1ses, it must 
be free fro111 ,vcccl seecls, it 11111st ha,,e ,t suit,1ble 1)1-I, it 111t1st be porous 
enough to pe1·111it cl1-,1inage ol excess V1'ate1- ;111cl 1)1-ov1cle aclequate aera
tion -yet de11,e e11011gl1 to l1old the cutting ,vitl1011t sl11-i11ki'i1g ,tway fron1 
tl1e pla11t J)ai-t - ,ind it 11111st l1ave a co1n1Jos1tio11 tl1,1t Vl'ill permit it to 
l1olcl so111c 111oist111-e. Once this c11tting l1as JJ1-ocl11cccl roots, 111ost plant 
pa1-ts l1,1ve eno11gl1 111111e1-al 11ut1-1e11ts sto1-ecl 111 tl1e111 to c.,11-1-y then1 over 
to tl1e t1111e V1'l1e11 tl1e)' ,11-e potted 01· t1·anspla11tecl i11to ,1 gi-o\\'111g 111edi11111. 
It 1s tl1is gi-owi11g 111ecl111111 that ,ve a1-e co11ce1-11ecl witl1 ,tt tl1is time. 

vV11at cloes ,1' 1111rse1-y111,1n "''ant in a g1-o,v1ng 111ediu111;, To put it 
s1n1ply, }Jrob,1bly ,111 lie wants i, a 111edi11111 wl1icl1 will }Jer1111t economical 
production of sal,1ble IJ!ants which will satisfy the co11su111c1·s' ,v~nts. The 
next questio11 tl1,1t arises, is ''What properties 111ust tl1is substrate have 
to tullill tl11, si1111J!f' 1-cq1111·c111ent?'' Co111b1ng 111,111y c111,1!1t1es of a pro
p,1g,1tion 1nccl111111, it shoulcl be lree f1·om har111lul 01-ga111s111s ,tnd cl1emi
cals, !1ave ,t pH co11cl11c1ve to plant gro,vth, J)rovicle SLIJ)port tor tl1e plant 
wl1ile at the s,1111e ti111e be easily penet1-atecl by 1·oot~, J)t·ovicle ,tdequate 
acr,1tio11 £01· tl1e 1·oots ,Ill(! a contIIll!OllS Sllj)j)ly C>l 111i11e1-,1! lllltl'Je11ts and 
,vate1·, ,111cl IJe 1·eacl1!)1 ,1v,11lalJ!e, cl1eaJJ, ancl oi 11111!01·111 c111,1!1ty. 1\cld to 
a 111ecli11111 111ceti11g tl1cse 1-eq111re111e11ts a he,1lthy JJla11t, a11 enviro111nent 
l1aving a1111Jle ligl1t fo1- g1-o,vtl1, a11 acleqt1,1te g·1-o,,,1ng te1111Je1-ature, and 
good air ci1-c11latio11 anci yo11 ha,'e 111ost of tl1e i11greclients tl1at sl1011Id 
prod11ce ,1 q11,1l1ty JJl,1nt J)1-ocl11ct 

Unfo1-t1111atcly, p1-cpar1ng a g·1-o,,,i11g 111ecl111111 fo1· JJla11ts is11't like 
111ix111g ttJJ one oi tl1ese ))1-eJJared cake 111ixes, ,,,J1e1-e all you do is add 
,vate1·. In theo1-y, 11nifor111ity ot ingredients is the logic,1I approach to 
prepa1-ing a n1ediu111 ,vhicl1 will be the sa111e £1-0111 batcl1 to batch and 
fro1n year to year However, It has been cle111onstr,1tcd that even peats, 
,vl11ch ,ire tl1011gl1t of ,ts being i,1irl)' 11nilor111, va1·y 11-0111 bog to bog and 
even w1tl11n ,L !Jog P1·,1ctic,1lly, then, all we c,111 l101)e t<J ci<J 1s app1-oach 
t1niformity in selecti11g tl1e various ingredients tl1,1t go to 1nake tip our 
g1-owing medi11n1. 

l\1any ,111cl v,11-1ecl 111,1te1·i,1ls have bee11 ,111cl ,11-e bei11g used by nur
sery111en as 111ccli,1 fo1- tl1e prod11ct1on of JJla11L 111ate1-i,-1ls i11 1netal con
t,1ine1-s. S0111e ol tl1ese i11clt1de: sane!, peat, spl1,1g11t1111 111oss, perlite, ver-
1111culite, sl11-edded b,11-k, sawdt1st, leaf 111olcls, 1·ice I1t1Ils, ,vood shavings, 
,111cl soil Tl1ese 111,1te1-i,1ls s111gly and i11 va1-iot1s co111bi11,1t1011s ,vitl1 and 
Vl'ithout soil represent tl1e 111ajority of 111atcr1als in 11se today. Only 
wl1cn st1·,11gl1t s01! i~ t1sccl clo tl1e co111111011 JJ1-oble111s ,1~;oc1,1tecl V1'1tl1 tielcl 
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s011s co111e i11to !)lay. j\,[ost 01Je1·,1to1·s totl,iy ,11·e 11s111g loc,tl soil s11p1)lies 111 
, 1,11·io11s JJI'OJ)o1·tio11s i11 t111xes to s111)J)ly tl1e 11111101· ele111e11ts 11ecessary fo1· 
lJl,1nt g1·0,vtl1. \,Vl11le s,1tisfy1ng tl11s lacto1· 11ecess,11·y [01· g1·owtl1 of 1Jla11ts 
tl1ey a1·e co1nplicati11g the gro,\1ing proble111 l)y J)1·ov1di11g a component 
,vl1icl1 1nigl1t vary 1n composition 01· wl1icl1, il 11ot testecl and cor1·ected, 
111igl1 t i11 t1·ocl11ce l1a1·111£ 11! 01·gan1sms 01· cl1e111 ic,1 ls 

To ge11e1·;1]ize on 111ed1a 111aking 11se of s011 as one co111ponent, 111ost 
1·eco111111encl,1 tions sugge,t a 1-1-1 111ix t11re ol ,011, s1Jl1agnum peat, and 
fine gravel (1)ea, rool1ng 01· turkey) . Tl1is i, J)l'CJ)a1·ecl on a volun1e bas
is, using soil whicl1 h,1s not been s11bject to ,veecl killers or runoff fro1n 
calciu1n cl1loritle treated 1·oads The J)1·opo1·tions ,vill vary some,vhat 
witl1 tl1e tyJJe ol soil ,tvailable in tl1e Jocdlity. 1\fter ,1 heavy watering, 
,ill tl1e w,1te1· sl1011lcl clrai11 a,vay 11·0111 tl1e s111·l,1ce witl1111 one n1inute. 
If tl1is cloes 11ot occ111·, it 111ay be necess,11·y to 11,e ,1 1-2-2 01· a 1-2-1 111ixt111·e. 
It sl1oulcl be recognized at tl1is 1)oi11t tl1at tl1e 111etl1ocl of ))Otting as it i11 
t111·n ,tffects co111paction i11fl11ences 110,v slo,vly 01· !10,v q11ickly ,vater per
colates tl11·011gl1 the soil vol11111e In p1·e1J,11·,1t1011, tlie 111ecliun1 should 
not be ove1·-111ixecl to tl1e exte11t tl1at tl1e ing1·ecl1e11ts ,11·e literally p11lver-
1zed. J\1Iixi11g is 11101·e tl1a11 a 111atte1· ol J)Ote11ti,1lly cle,troy1ng st1·11ct111·e, 
since the h,1zarcl of interstice obvi,1t1011 is 1·eal. By tl1e sa111e token, a me
cliu111 that is wet wl1e11 being used sl1011ld 11ot be as f"i1·1nly ta1nped during 
tl1e potting oper,1tio11 ,ts a soil which 1s on tl1e t!1·y sicle. It l1as been dem
onstrated that tl1e st1·uct11re o[ a 1necli11111 selclo111 1r111Jroves with age, es
pecially if it w,1s r11ined at the ti1ne of !)Otting. 

After p1·e1),11·ing the mixtu1·e, 1t sl1oulcl be JJa,te111·i1ed, preferably by 
stea1n, bef·ore 11se. At the ti1ne of pl,111ting, ¼ 1)ot1nd of superphosphate 
and ½ J)Ot1nd ol dried blood sho11lcl be ,tcldecl t<) eve1·y 3 cubic foot of soil. 
111 ,1clclitio11, it 1, goocl i11511rance to aclcl te1·1·,1cl1l<>r ,111tl captan or 111aneb 
at the 1·,1te reco1111nendecl by tl1e 111a1111lactt1rers. TI1ese serve as protect
a11ts ;111d c,111 be 11nilorn11ly d1strib11ted i11 tl1e soil volt11ne by first 111ixing 
,\·itl1 011e q11,11·t ol clry sa11d. 

J\,f,1ny g1·0\\1e1·s following the U11ive1·sity of C,1lifor11ia's 1·eco1n111enda
tio11s !1ave eli111111atecl so111e of tl1e va1·i,1b1lity 111t1·ocl11cecl by tl1e soil co1n
po11e11t and l1ave 111,1cle 11se of the sanc1:1Jeat co111bi11atio11s. The U. C. 
type soil 111ixes v,11·y in co111position !1·0111 10() J)e1· ce11t li11e sand, to 100 
pet· cent ))eat 111oss. The 1nost co1n1nonly e111J)loyecl 1nixt11re, ho,\'ever, 
1s 011e 11si11g 50 1Je1· cent sand and 50 per ce11t J)C,tt 111oss by vol111ne. De
JJencling on tl1e crOJJ being p1·oducecl, its age, tl1e length of time the c1·op 
is to be in the mecliun1, and the length of ti111e between soil preparation 
and use, various fertilizer combinatio11s ,ire s11ggestecl for use with this 
mixture. The dry fertilizers which ,ire reco1111ne11cled are those forms 
yVhicl1 are 11ot reaclily soluble, th11s ,tvoicling te111por,11·y excesses whicl1 
migl1t be toxic to the plant. _ 

Researcl1 ;1t Co1·nell University witl1 v,1rious co111binations of loam, 
pe,1t, perlite, ancl ver111ic11lite has shown tl1,1t loss of 111oist11re f1·om ve1-
111ic11lite ancl JJerlite \\'as ve1·y uniforn1. 111 ac!'c!ition, tl1ese two materials 
l1ad a la1·ger rese1·,,oir of water at fielcl ca1),1city tl1an did either soil 01· 
sand. lviixt11res of these light\\1eight 111edia, !10\\1ever, requi1·ed 2 - 3 times 
as 1n11ch ,v,1te1· to initially b1·ing tl1e111 to ,111 01Jti1n11111 111oisture content 
tl1an si1nila1· vol11111es did o[ soil. Tl1e 11se of 1Je1·Iite 1n sand, soil and 
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peat 111ixtu1·es g1·eatly 11111)1·0,,ecl tl1e w,tterholcling cap,tc1ty a11d available 
,vater supply. In tl1e,e ex1)e1·i111ents, 111edia co11ta1ning ve1·n1iculite were 
quite stibject to settling, wl1icl1 is t111cle1·sta11dable since tl1e individual 
pa1·ticle is 111ade ti}) ol 111any ex1)loclecl pl,ttelets separated by relatively 
la1·ge ai1· spaces. 

Studies at Texas A ;111cl J\•I., Vi1·ginia Polytechnic, Iowa State Uni
,·e1·sity, Un1ve1·sity of Rhocle lsl,tnd ,tncl at the Bau111landa Hortict1ltt1ral 
Resea1·ch Laboratory ,vitl1 v,11·iot1s co111binations of ligl1t-,veigl1t 111ed1a 
l1,1ve sl10,vn tl1,1t co111b1n,1t1011s ol J)e,tt ancl J)erlite 1·esult in n1edia that 
l1ave excellent growing pro1)e1·t1es. Fe1·t1l1 ty 1s 111a1nta1ned in these mix
tt1res by the appl1c,1t1on ol e1the1· slowly av,111,tble fo1·111s ot 111ine1-,tl nu
t1·ient, or by the regt1la1· aJ>J)licat1011 ot 111ine1·als in weak solt1tions. Re
ga1·dless oi wh,tt syste111 oJ le1·tiliL,1tio11 is e1111)loyed, 1·egular ,ind systema
tic soil te,ts <11-e neces,,11·y. 

Nt11·sery111en, 1>a1·tict1l,1rly tl1ose 111 tl1e 111,111 01·cle1· business, are using 
v,11·iot1s con1l)i11<1t1011, ol ,1)!1,1gn11111 111oss, styroloam, perlite, and soil 
quite successl11lly. Wl1e11 tl1e,e ,tre 11sed tor the culture oi s1nall plants in 
frames or bencl1es tl1ere is little J)rcible111 ol orientation. However, when 
tl1ese ligl1t-v1'e1gl1t 111ecli,1 a1·e 11,ecl 111 l,11·ger pot sizes, i.e., 6 i11ch 1netal 
co11tainer,, ,etc for gro,vi11g J)la11t, witl1 1·elatively large tO})S, tl1e p1·ob
le1n of kee1Ji11g tl1e J)l,1111, t11)rigl1t c,1n be quite se1·1ot1s at certain ti1nes 
of tl1e ye,11·. ln aclclitio11, 111ixt111·es us111g SJ)l1agnu1n 1noss as the pri1na1·y 
i11g1·eclient slow llJ) tl1e J)Otti11g OJ)er,111011, ,lt least until the e1nployees 
beco111e ,1cct1sto111ecl to 11,i11g it. 011 ,t co,t IJasis it should also be notecl 
th,tt 1na11y of these ,c1-c,1llecl l1gl1t-,\'eigl1t 111ater1als a1·e higher priced. 

To be co11sicle1·ecl i11 ,l cl1sc11ss1011 o! 111eciia is tl1e factor of root be
l1a,,io1· i11 tl1e soil volt1111e. Tl1e ellec.t ot l)Ot b111cl1ng a11d tl1e tor111atio11 

, of girclling 1·oots ,vas brot1gl1t to tl1e ,1tte11t1011 ot nt1rse1·y1nen and consu-
111e1·s alike 111 ,111 article J)reJJ,tred by D1·. R R. H11·t v1'h1ch appeared in the 
SJJ1·111g, I 958, 1,s11e of 131·ookly11 l3ot,111ical G,11·de11s Reco1·d, JJ!a11ts a11cl 
G,11·cle11s 011e oJ tl1e clis,1cf,,,111t,1ges ot co11t,1111e1· stock, ,ts 1)oi11tecl 011t 
by tl1is ,11·t1cle, 1s tl1,1t 111,1111 1·oots beco111e bent a11d twisted f1·0111 co11t1ne-
111e11t, 1·est1lt111g i11 ,1 d1,to1·tecl ,111cl t,111glecl ball ot 1·oot,. 1\s tl1ese roots 
i11c1·ease i11 cl1a111ete1· tl1ere i, ,1 cl1a11ce tl1,1t tl1ey 111igl1t st1·angle one a11-
otl1e1·. 011 fJl,111t1ng, tl1e,e 1·oots c,11111ot be spread, and seldo111 fo1·1n ,1 
1101·111al root syste111. Ft11·tl1e1·11101·c, afte1· \)lant1,11g, tl1e root syste111 111ay 
be so 1·estrictecl tl1,1t i11s11llicient w,1te1· .-1nd 11utrients are ,1va1lable to SUJ)
JJOrt g1·owth, 1·e,11Iting in J)Oo1· growth 01· eve11 the death of the plant. 
As a 1·e111ecly to this ,1tt1,1tion, Hirt ~11gge,ts periodic shitting a11d potting 
11p every one or two ye:11·s. In ,1clcl1tion, cu:,to1ners should judicious!)' 
p1·11ne conta1ne1·-gro,,v11 J)l,1nts ,tt tl1e ti111e ot t1·an,planting to 111aintair1 
a bal,tnce between root, ,111d ,l1oot~ while the \)!ant becon1es re-establish
ed. 

It is recogniLecl tl1at cl1ffe1·ent pl,111ts l1ave 1·oot systen1s that are 1nore 
01· less cliar,1cteristic ot the species. Tl1ese roots have an i11herent tenden
cy to spread and seldo111, 011 1·eacl1ing tl1e wall of the container, re-enter 
the soil 1nass. Tl1e fact tl1,1t they seldon1 1·e-ente1· the medium suggests 
tl1at the1·e i, a cont1n11,1l force exe1·ted in tl1e di1·ect1on of g1·owth :5t tl1e 
1·oot tiJ)S. Tl1e clist1·ib11tio11 ol 1·oots i11 a co11tainer is altered by the n1etl1-
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od of ,,valer.ing, i. e. 1) i ,l11Ls lll~LL ,t1·e ·ttlJi1-1·ig·,ttccl l1<L ,,c l'()<) l y··te111s tl1,tl 
tend to trati£y i11 tl1e UJ)1p,er· 'Ltrf,:tc .. es, vvl1il e 1).lc1nts th(tL ~tre vv~ttere·d J:ro,111 
the to1) l1ave the gTe~tte1~ 1)01~tj o11 of thei1· 1"<><>t sys.tc111 s j il1 the b a .c of tl1e 
cont,tiner. Thi i11 lJcll"t, i · 1·egt1l ,1ted by tl1 c ·sc1lt c·o ntc11t "1v ill1ir1 tl1e 111e
dil1m. Po t bi11dir1g p e1· .Ye (loes 11<> 1t liave ;-t <le t1·i1r1 e11t~1l e [Jcc t llJ)C)rl grow tl1 
of 1J,la11t ·, sir1 ce with 1)r<)1)e1~ t11 z111<1.g ·e 111e 11t , L 1) l ,L11L c·~111 l>c 111 , t 111t~1i11e d in 
ct11 active stctge of gro,iv' tJ.1 lo11g· ;:1f tcr· 1 t l1 as beco111e pc>t b cJ Lt11tl . Tl1c size 
of 1)J ,111t tl1,tt c (111 l>e grc>,,,1 11 j11 , l }J~1rtic t1l::t1- si,.e <>1. pi<)t i · li111it etl lJ tl1c 

co110 111 y <>i 11'1 a i 11 t,t i11i11g· tl1t.~ 11 t1 L1·i ti 011c1 l <.t rJ <l ,1 v ~t i 1 ;1 I )le ,1,r ,t tc 1~ 11 IJ l) l i cs. 

\ 1\Tl1e11 tl1e tc)1> () t t1)e 1)J,t11t. 1~e<.tc l1 es (.1 size ,,,•l1c1·e it 1·cqt1i1·cs 111 c) r·c '"'~ttc1· 

tll <ll1 tl1e 111e cli tllll. can. Sll}J I>l )' j 11 ~l g i\re 11 l)Clnic>cl () i' ~11r1c , S~l)' ~ .. 1 ll () ltr·s ., 

tl1e 11 tl1e 1Jlcl11t sl1 c>111cl l)e sl1iftecl to <l lct1·gc r (' <> 11 t ~1i x1c1· . 

N o,v to sitl'l})li f")' Ll1 c JJrocl11 ctio 11 () I ()) 'l) rl111 e r1 t,tl · i11 ( '()11l <tin e 1·s '"'C 
,,,i 11 to proJJ<)SC t,,vc> tecl1.l1ic1t1 es ,;v]1ic·]1 111ig·l1t 11 ;:t\'e ,l]JIJlic'-t tic)11 f'() ~· tl1 e 
1)1·ocl1J cton ot t11 e ~lc>,,,. (~1· g·1·0,,,·ir1 g· c> r·11 ,t11 1c11t c-1l s i11 lig·l1t-,"·c igl1t 111e tli ~1. 

One tecl111ic11 tc 111akes t i st~ c>f 6 i11 cl1 ;,1g·1·ict1ltL1r,tl cl1·c1in tjl e JJltl11gecl 
ve1·ticall)1 .. <) tl1ctL tr1e tOJ) of the til e i · cvc11 ,., ,itl1 tlJ c s L1 ri·;_1c·e of tl1e . ltr-

1-ou11cling· . o il. (Fig·ttre l) . Tl1is c>1)c1-,tLior1 can l)e · cls ily ;;tccc>111plj ·I1ecl 
b , u ·i11g 2t ~111~tll ~e llJ)J~f> l;cl] ecl tile1- c>1- ~1. j cc1J 111c)L111tc cl t1t1it ~i111il ,1 1- L<) 
tha.t t1secl 1Jy te1eJ).11c)11e co111y)(1r1i e·s tc> 1~\Lll li11e . f\ () i11<·l1 <li ;_ 1111ete1· cc>1)-

1)e1~ fl y ·c1,.<:er1 clisc· i.· tl1e11 1)1 ,lc·c(l i1-1 tl1e l>o tt<) 111 cJ f t'l1 c tile. Six-ir1 c]1 
,Arirc n e t baske ts f;,1l)1-ic~1tccl f r c)1)1 2 x 2r>,1, i11(:ll, I 81/1 g·,tt1ge. '" eldccl, gal
' ' (.rt11 izecl ,.,,i1·e kr1c),.,,11 ct.· pc1·111 , t 11ctt i11g· ,is 1~ ex t ])l,tc·eci i11s icl e tl1e Lil e. 
Pl2tnt 111ctteriaJ s tl1 c11 c c:111 IJe JJC) Ltccl cl i1-ec·t l ir1tc> Ll1e ~il c L1 s i11g , 1 ;,t1-io11~ 
light-v,reigl1t 111 ecli e1l S LI C}1 , l '.-, 0 () -5() 1)e;.lt , lll(i 1)e1·lite s1)]1,tg·11ttlll lt)()SS : 

·13l1 ag·11tt111 111c>s: (75 1Je1· ce11t) ,111e,i })er·lite (~5 1Je1· ce11t) : ·ts ,,,ell ,Llj soil 
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Figure I. De tails of tile gt·owing· showing vex·tically set tile 1·1y sc1·e,e11 baise ancl 
the packaging techrriqt1e. 
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Figure 2. Preparing the \\'ire basket {or field plunging. Note that the cl1·ainage 
is p1·ovided by melting the polyethylene at the base of the container. 

(111cl a 5'0-50 111ixl t:J rc ()f Scl]lC.1 ax1d r)e'~lt. Bcll'lC.l e<l ]i11er ' ,ll1(1 ()11Ce a11d 
t,vice tra11s1)lar1tecl bare rO()t stock can be t1secl 101· 1>ott.i11g. T l1e pl2tnt 
r1lateri,Ll qui,ckly es tablishecl jtse lf i.1·1 the vari<)ll . 111 ecli t,1.111.· ~t.n(l r(>oted 
<.low11 throug·l1 the cop1Je1~ sc1-ee11 l)y the e11<.l c)( tl1e fi1· ·,t ear. ~·-v,,,ice 
t1~a11 ·pla11 ted 111,tte1·i ,ll ,-v.,ls ready f'o1- Sctl e l)y ti1e e11 <l <> f tl1e .eco11d gro,\v
i11g se,1sc.)r1 c:l ttc.I co ltld IJe e;:1 ·il y irr ig·,tteci if 1)rc>l<)11gecl c.lr)' spells !)er istecl. 
\1Vitl1 t l1e e:xce1)tior1 c) f Trl :x:11,.s·J }Jl ~tnts 11eecle<l 11 <) ,t1-tific,1.l p1-otcctior1 ove1·-

. 
\ I\T 111 l e J•. 

A 11othe1· tccl111iq Lie 11_1~1kes l1se <>±. thjs s;l111e 6 i11cl1 "' el cl eel wire ba ke t. 
The '"rire i ge11erally S<)ld ,lS cl1icken 1·encing· a11 cI con1es in varying 
wicltl1s an cl length rolls. A 3,6 j11ch, 15() linear foo,t r'C)ll vvill yield app,rox
imately 3()0 bas,kets of two sizes. ,_rbe wire is easily .cut to ize with heavy 
·ci ~ or 0 1· ·111"111 ti11 s11jps an.cl tiecl in to cor1ve11ient bundle fo1~ winter 

stor,1ge. T l1e basket ca11 be made at tl1 e ti111e of potting by twi "' ting 
fotLr cut e·n ·cls a long the l<>ngituclinal ctxis of the basket and pressing in 
the ,vir·es a,t t11e b ;1s,e to 1~0 1.~r11 the ,b<>tto111 (>[ tl1e u11it. One a11d on e h ctlf 
111il. , 6 x 3 x l 8 incl1 polyetl1ylen e b ags were usecl ;-1s insc1~t for these con-
tainer . A slig·l1tl )' la1~ger, h eavier l1ag 111ig·ht b e d e irable if the corrtainer 
1-vill be 11~tr1dled n·1ucJ1 before 1JJ. ung·i11g·. .i\£te1A tl1 e bcttsket h as been assem
bled, (.l 6 inch COJ)p1er ·screc'n disc is p laced jn tl1e p,o,lyetl1ylene .bag and 
tl1e t,No units p laced ins.ide the "''ire .b,askct. Ligl1t vveight 111edia can the11 
be l1sed Lo })C> t ba11ded liners, 01r l1ea,V)' transplctnt . Drainag·e is provided 
in Lhe b ;_-t.se ot tl1e co11 tai11er by L1si11g· ~1 Berr1-z-0111 a tic tor 11 to 111el t the 
1'Jolyethyle11e b ;;tg· ot1t of the b ;ise (Figt1re 2) . These l1ni ts ctre then tra11s-
1)ortecl Lo tl1e iieltl ir1 a 11 z1re,t tln·cler over hea(l ir-rig,t tic>11. A lis ter plovv 
can be tised to ope11 ~1 fLt1~·0 ,,,l , tl1 e basket 1) lt111ge(.l a11d tbe finishing 
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to t1cl1e. [) tit <) t1 t l1e J)lLtngecl b,tsJ.~c L , ,,•i t ]1 ,1 c1i .·c }1i]J e 1· fitt e·cl ,vitl1 a co1·n 
c11J tivatc>1~ gtt~1t·d (F ig··u i·e :3) . .,L\.g·,tin, n1os t iJ lctnt i11 ,-1te1-ia]s es taJ1)lis}1 gt1it.e 
rap,i<l ly i11 L11e 111ect.it 1111, 1·cJo l lhrot1g·l1 tl1e s<·re·et1 ~111,<I :1re cc)11ti11t1a.Ily 
g·i.rclleci. 

I1o tl1 111 e tl1 oc1~ s i111i)lif)' rl1e ,,·;'l L·cr·iJ1·g, l'c1·t ili1. ,1tic~ r1 ,lll< l C) \re 1·w i 11te 1·i11g 

01)cr cltio11s f<) J" 111c) t p l(tnt 111 c1te1·ial .· . TJ1e ('() ]>1)e1,· sc·1~·een c_·an be r e r11ovecl 
easily ancl 1·ett ·eel i 11 s·Lt bseq Lt c r1 t p 1 a 11 ti r1 g <) t)er<t ti or1 s. T l1e lJI t 1.11g e t e·cl1-
1-1.i.ci t1 c 1·or g1·.o"'ri11g· c;. t1 1 l)C' 1,11ccl1,t11i1.ec,I 1-c,tcli l)' fr< >tll. tl1e 1)<).i1·1t <)l' I)·C>tting·. 
T l1esc ystc1r1. cc)111 l ) i 11 c tl1e ,1tt r·ibl1tcs c>l 1·iel<l g1·0,"'111g· ,,vitl1 t l1e c~t-se o'l' 
11<ln<ll ing () r1·e1·e(l 1') )' O ll}' (' l lr1·e 11 L 111etll ()(l <)1 C<) lll ' ti11 c 1· l)fOClLt c tj()D. 

Fig·w·e 3. C01111pJcti n ·g t l1e 1>l t111g·i ng 01:>erctti<) 11 ' IV ith a disc hilJe.i· fi tted l \\l i th a C()r11 
cttltivator guar(l. 
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8. J>ricll1;1111, A lvI. S. 1~)59 Container soil 1111xtl1res. Ne,v Yo1·k N11r
sery Notes, #147, 148. 

9 lle1scl1, K. ,,v. 1958 Nl11·se1·y stock g1·01,v11 111 111et,1l cont,1111e1·s; a 
1·ese,1rcl1 co1111)il,1t1011 A111er A,soc. of N111·se1·y1nen Bt1llet1n. 

l O Sl1erwoocl, C. S 1958. lleco111111e11cl,1t1011s [01· 1111p1·ove1nents in 
lci,v,t co111111e1·c1,1l g1·ec·11[1ol1scs. Io,1•,t 1\g1·1. Exte11. Se1-v. Fg-956. 
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<>11 JJr,1i1·1e soils. Jol11·11 Agr1 lzese,11·cl1 Veil 51 (12): 1085-1092. 
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* * * * * 
J\,fODERATOR CH;\D\,VICK. Tl1,111k yol1, Jol111, for tl1at 1nterest

i11g p,tJ)er. 1 ,11n Sltre yol1 l1,1ve 1·,1iseel se,•er,11 gl1est1011s tl1at will bring 
ltp s0111e 1·es1Jonse 11·0111 the g1·ollJJ ;1 little l,1tcr. 

W1Il Bo!) De ,,viJcle, J,1ck Hill ,111el Ke11 lzeiscl1 co111e lll) to tl1e front 
ll(JW? 

Yol1 ,viii 11ot1ce 011 yol11· J)t·og1·,1111 tl1,1t tl11·ee 111en !1ave bee11 askecl 
to he,1d ll)) tl1e J),111el el1scl1ss1011 011 111eel1l1111s Eacl1 1n,1n will 111ake a few 
b1·ief re111,1rks 1-elat1ve to tl1ei1· ex1Je1·iences eleal1ng ,vitl1 gro,ving mecl1-
lt111s l v1•ol1lel like to 111t1·ocll1ce tl1ese 111e11 ,tt tl11s t1111e. llol)e1·t De 
\•Vilcle, J>e1·k1ns l)e \•\l1Jcle Nt11·se1·y, SI11lol1, Ne,v Je1-sey; Jack B. H1II, D. 
Hill Nl11·,c1·y Co111J),111y, l)l111clee, Illi1101~; ,111el Ke11 lle1,cl1, l)e1)a1-t111ent 
o( Horticultl11·e, Ol1io St,tte Uni,•e1·sity 

\•Ve ,~•111 ,tsk BolJ J)e \Vilele to sta1-t 111 tl11, eliscl1ss1011 011 111eel1l1111s 

i\'fR. BOB DE vVJLDE (Sl1ilol1, Nev1• fe1·scy): 1.'h,1nk yot1, Dr. Chad
wick. I ,viii atte1111)t to give yol1 a elesc1-iJ)tion of Ol11· 111etl1od ot prepar
ing co11t,1i11er soils a11cl tl1e11 t;1ke yol1 tl11·ol1gl1 Ol11· e11t11·e system of mix-
• 1ng. 

The i),tsi, o( cil11· 111ix ts sc)1I. TI1e geolog1sts tell lts tl1,1t i11 Oltr a1-ea 
,ve l1,1ve 011e ,vl1icl1 is cl,1ss1f1ecl as a sanely lo,1m. Tl1e 111ost in1portant 
fraction i11 tl1is soil 1s tl1e clay f1-act1on, ,vl11cl1 111,1kes llp ;1pproximately 
20 per cent of it I feel tl1,1t tl1is 1s esse11ti,1I i11 a11y 111ix. 

Tl1e collo1cl,1! co11te11t of cl,I)' g·1ves i)ette1· agg1-eg;1tio11 to ,111y 1111x, 
i)ettc1· 111oist111·e l1olcl1ng ca1)acity, ;111cl 1s essential 101· goocl 11l1t1·ie11t ex 
ch,1nge. 

'i,Vhen preparing ot1r soil we analyze £01· tl11s clay fraction. If the 
soil h,1s ,t g1-eate1- conte11t th,1n 20 !)Cr ce11t cl,1y, ,,,c 111l1st add additional 
sa11d A cl,1y f1-;1ction can gi,•e yol1 e111ite ,1 bit of trot1ble 1f it is high, 
or ,1 !Jove 20 per cent. 

We next select ,t la1·ge, flat, JJavecl a1·e;1 ancl ,11e spreacl tl1s soil in a 
ribbon five loot wicle a11cl six i11cl1es clee1J. Ove1- tl1e top of this is placed 
an eqltal voll1111e ol s,1ncl, five loot ,vicle a11cl six 111cl1es cleep ,incl above 
tl11s ,1 l,1yer of JJC,1t. Tl11s give, yol1 ,111 exact voll1111e ol one to one to 
one, p1-ov1cli11g yo11r cl,,y l1·,1ct1on 1s Jes, tl1,1n 20 JJc1· ce11t. This is the11 
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111echa11ic,1lly scOOJ)ecl tt]) a11cl !)asses tl1ro11gl1 ,1 ,l11·e,1cle1·. Tt i, 1·cs111·e;1cl 
111to J)iles ,11)p1·ox1111,1tcly six 111<.,l1e, clcc11 ;1r1cl five i11<.,l1c, w1cle. 

The 1nixtt1re next is ft11nigatecl with 1nethyl bro1nide. This is ac
complished in the t1s11al way by ti sing tl1e injection 111ethocl and a polye
thylene tarpaulin The reasc>n for ft1111igating is to cont1-ol most of yo111· 
clisease organis111.s, ;1ltl1ot1gh a few like ve1-ticil1t1111 v-rilt ca1111ot l)e eli111i11-
ated. It is an excellent l1erl)icide ancl will keep yot1r stock free fron1 
,veeds for one ye,1r or lo11ger, cle11encling on tl1e r,1te of 1·e111fest,1t1011 It 
is also an excellent ne1natocide. 

After ft1migation, tl1e soil is testecl and ad justed to ;1 pH of 6.0. Tl1is 
is bro11ght llJJ v,,itl1 grot1nd li111estone v,,hich will break clown slower tha11 
hydratecl l11ne ,111d v-rill g1,,e yot1 ;1 longer JJeriocl of O(Jti111111n j)H. 0111· 
soil is tested ,ind bro11ght 11p to a standa1·cl of l 00 pot1nds of av;1ilable 
11itrogen, 75 JJouncls available pl1osJJhort1s ancl 125 pot1ncls ,1v,1il,1ble JJt>
tassium. Tl1is is done by selecti11g tl1e nearest co1n1ne1-cial r,1tio and the11 
s11pple1nenting ,vith muriate of potash. 

This soil, now fertilized and ft11nigatecl, is 1nixed one to one with 
perlite. This is necessary wl1en yott are growing plants longer than one 
year, since the aggregation i11 the normal one to on.e mix ,vill not be 
maintained over a period of tl1ree years 11nless yo11 acld s01nething to give 
you better aeration and better 111oisture-l1olcling c,1pacity .1-\nother im
portant factor is that perlite 1s ext1·e111ely light in ,\,eigl1t and it red11ces 
the sl11pping cost of yo111- cont;1ine1·. 

This is 011r basic soil 111ix If yo11 pot holly ancl so1ne of the otl1er 
plants which are known to tl1rive best on ,t l1igl1er organic content 1ne
dium, 1nore peat sl1ot1ld be added. Us11ally an additional one 11nit 

The average cost of J)reparing this soil is seven cents a can, incl11cl
ing the fertilization This incl11des all fertilization, f11n1igation, 1noving 
of the soil, and other labor costs involved 

This 1naterial is then storecl i11 beds behi11d a 111ecl1anical potting 
macl1ine. "\,Ve do all our potting d11ring the ,vinte1· and SJ)ri11g montl1s. 
vVe t1se a hyd1-a11licall)' 01)er,1ted Tailo1· potti11g 111acl1i11e, v,,)1icl1 is made 
in California "\,Ve 11se a ''tv-ro gallon'', Lerio c,tn as 011r basic containe1·. 
It comes from i\1obile, Alabama Tl1e can is filled with soil and placecl 
on a conveyor belt which takes it to the potting 1nachine. Here a hy
dratilic plunger fin11s the soil in the ca11 ancl p1-esses in ,1 clie the sa111e size 
as a two and a qua1·ter incl1 pot. Tl1e can then rotates aro11nd to a man 
who has a flat of plants ,vhich have been tapped ot1t fron1 two and a 
quarter inch pots. He places a plant directly in the hole 1nade by tl1e 
die, firming it j11st slightly with his fingers. The plant then slips off the 
machine onto a conveyor belt where it is watered ,vith a11 Aqua gro solt1-
tion This latte1· solution will help yo11 get better 1noist11re J)enetratio11 
for approximately one year. 

The potted plant then tr,1vels alo11g tl1is conveyor belt where it re
ceives just a handful of JJeat to keep tl1e st1rf,1ce 11·0111 irnrnediately bak-
ing dry when placed outside. ' 

On the average ,six men can pot 7,000 plants a day, ancl I believe this 
v-ri]l take us up to our next phase. 

lvIODERATOR CHAD"\,VICK Tl1,1nk y<J11, Ro!J. "\,Ve will go on 
clirectly to Jack Hill. . 
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J\,fR. JOHN B HILL .(Dt111clee, Jlli11c1is) · Th,tnk yo11 Chacl. I will 
t1y lo st1111 ti)) qt11ckly tl1c set <>I c1·ite1·i,t wl1icl1 ,ve e,t,1!Jli~l1ccl in choosing 
the mix wl1icl1 v-1e are ct1r1·ently 1t~1ng. Tl1e 111ediun1 1s a 50-50 mixt11re 
or sand-peat, othe1wise k110,vn ,ts one of tl1e UC 111ixes 

First ,tncl fo1·e1nosl i11 tl1e chc11ce of ,tny 111ix 1s the aclt1al quality of 
ll1at 1nix. Yo11 m11st have ,t 1111x which will J)roduce goocl plants and pro
cl11ce the1n 11n1formly in becls. 

We s11bscribe f11lly to tl1,tt 1nonu111ent,1I John Innes principle ,vhich 
says that 1111cler co111n1erci,tl concl1t1ons all ]Jl,tnts can be gTown best 1n 011c 
1111x. ,,\Te clo 11ot believe i11 changing ot11· 1111x tro111 011e J)la11t to ,tn
otl1e1·. Tl1,tl co111es J)a1·t1,1lly t1·0111 tl1e !,tel tl1,1t 011r r,1nge ot 01·na111e11-
l,1ls is so111ev11l1,tl 111ore l1111itecl tl1,1n 111,111y or yo11rs. We clo 11ot gel i11to 
tl1ose pla11t, lik111g eitl1e1· tl1c ;1lk;1line 01· ,1c1cl 1ned111111 ext1·e111es. 

One of the principal f,,ctors that l1,1s ,,!ways appeared difficult to 
control i11 a11y container operatio11 of any ~ize !1as beerJ that of 11nifor1ni
ty. We discovered early i11 0111· trials, six or eight years ,1go, that however 
,veil we 111ighl J)1·od11ce 011e cro1) 1n a 1111x co11t,1111ing e,1rtl1, tl1e next ti1nc 
we cl1ose earth as a basis for 011r mix we l1acl to develOJ) a fertilization 
program all over again for th,tt 111ix. No sooner had we learned how to 
1n,1nage 011e l),1tch than ,,·e fa'cecl tl1e J)ro\Jle111 all over ,1g,1in witl1 the 
11ext batch. 

Now, obvio11sly, the Britisl1 working v-11tl1 ,t 1naxi11111111 of one or t,vo 
y,1rcls, can co111e quite close to standard1z111g a mix involving earth. In 
011r case it was proven 11ext to i1nposs1ble. Therefore when selecting 
a medi11m, we did seek 011t something ,vhere the ingreclients were stand
ard and with which the rcs11lts were 100 per cent reprod11cible. This 
single factor, I a111 s11re, contril)uted a g1·eat deal in our finally choosing 
sand and peat 

vVe also insisted that this 1nix !encl itself to easy sterilization. Methyl 
l)ro1nide never seemed to q11ite do the 101) \Ve, therefore, fell back on 
steam. Tl1e s,1ncl-peat, does e11able co1111)!ete compo11ncl1ng or 1nixi11g, 
inclusive of tl1e base fertilizer addition. There is no handling req11ired 
after that 1nix l1,1s been stc,1111ecl ancl befo1·e it can be 11sed for potting 
plants. 

Last, b11t not least, in this g1·011p of c1·iteria is the low cost. There 
is a limit to l1ow m11ch can be econon1ic,1Ily SJ)ent on the i11gredients that 
are going to be placed in yo11r container. Sand and peat is not the 
cheapest by any manner of means altho11gl1 we do have available an al-
1nost unlimited amount of low cost d11ne s,tnd that con1es to us from 
Northern Indiana, which we get laid down for abo11t $1.25 a yard. It is 
a clean and 11nifor1n 111aterial. 

We began 11sing shredclecl German peat moss which came in bales 
It was necessary to break 11p these bales with a bearcat mill before the 
peat was usable. We have since changecl ancl are now using the Milford 
peat which we get already sle,1med. It con1es to us in bulk ready to mix. 

In the mixing procedure we first load the components onto a con
veyor wh1cl1 deJ)Osits it into the ribbon 1nill. The ribbon mill is in effect' 
a horizont,11 dr111n, open at the top ancl l1,1ving blades on the inside some
what like those of a reel li1wn1no,ver. It tl1rows the n1ix from one end to 
the other, giving 11~ a goocl n1ix in a 1n1n11te or ,t min11te and a half. Tl1e 
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1T1edit1n1 tl1e11 goe, int(> ;1 livc-eigl1tl1s ya1·cl 111ixcr, ,,,J1icl1 !1,1, ;1 tr<1J) dof>J' 
011 the botto111. It st,1ys !1c1-c 1111til we ,11·c rc;1cly t<> 11,c it 

\,Ve a1-e attemJ)ting to "'ork on a se1n1-contint1ous 1nix 111ethod ot 111e
cli11m preparation ratl1er tl1,111 !)y the l),1tcl1 syste111. 0111· base fertili~e1· i, 
:1dded to the sane! and J)eat at tl1e ti1ne ,incl is clesig11ecl to give tis ,t Io,v 
l)ut adeqt1ately IJalanced 1111trie11t SUJ)J)ly. The pH we sl1oot at is no 
1nore than 6.8. We try to 111aintain this level altho11gh witl1 011r higl1 
calci11m water it tends to creeJJ up. 

i\,fODERATOR CHADv\TJCK: Tl1ank yo11. \ 1Ve ,viii now go to Dr. 
Reisch of Ol1io St,1te lJnive1·s1ty for so111e co1111nents rega1·cl111g J)ractices 
"\\'C have fo11ncl feasible 1n 0111· experi111e11t,1I ,vork tl1ere 

DR. K. vV. REISCH (Col11111bus, Ol1io) : l\1fy cc>111111ents ,viii !)c 
q11ite gener,1! and brief 

I support Jack Hill's st,1te111ent tl1at a 1necliu1n sho11lcl be reprod11ci
!)le in any give11 area I clon't tl1ink tl1at ,,,e wo11lcl st,tte e,,eryl)ody in tl1c 
worlcl shottlcl t1se sane! a11cl pe,tt I do tl11nk ,tny gro,ve,· 011gl1t to be able 
to co1ne tip w1 th so1ne co111 J)Onen ts !1e c,111 11se consistently time after 
time and expect to get approxi111ately the s,1111e type ol 111edium so he 
can regulate hi, other c11! t111·,1I practices JVitl1 so1ne clegree of accuracy. 
I tl1ink this is a ve1·y i111po1·t;111t conside1·,1tion. 

In the ,vork "'e have clone at the Ohio Agric11ltt1ral Ex1Je1·in1ent Sta
tion we originally startecl w1tl1 a 1nixt111·e of 011e-thircl s,1nd. one-tl1ircl 
peat 1noss, ancl one-third silt loa1n. v\7e felt that this was a pretty goocl 
medium, altho11gh ,ve did have a proble111 1na1nta1ning strict unifor111ity 
principally l)eca11se of the v,1riat1on in the soil. 

1lecently we have s11cces,f11lly t1secl J)e,Lt ancl pe1·l1te ;incl sa11cl 111ix
tures. This past year we concl11cted a st11cly tising 1nixt11res of peat, sand 
and perlite, s,111d and pe1·lite, ancl gro11ncl !)ark, sand ;111cl j)erlite. The 
res11lts of these experiments, although preli1ninary, inclicate that better 
growth occt1rred in the 111ixt11res with the J)eat mo,s, J)ri1narily beca11se 
of the fertility factor. 

\,Ve hacl better gro,vth i11 all of tl1e,e 1nixt11res that hacl the peat
sand co1nbination ratl1er tl1a11 tl1e peat-perlite 

Althot1gl1 the diffe1·ence in growtl1 ,vas not g1·e,1t, it was rec
ogn1zable. \•Ve felt that it 111ay I1a,•e been tl1e 1·esult ol cl1·yi11g 011t of tl1e 
more poro11s 1nedit11n. Possibly tl1e fertility level ,vas lower \,Ve are con
tinuing with this work. 

In closing l would like to call attention to the fact tl1at the volume 
of the n1ecliu111, or the size of cont,1iner is qt1ite 1mport,1nt in deter1nin
ing the root ancl top growth procl11ced by any one kind of plant. Similar
ly, the consistency of the 111ecliu111 is quite inflt1ent1al i11 cletermining the 
clensity of the root syste111 procluced. For-ex,1111ple, the Hetz juniper i11 
a medium of peat and JJerlite had a 111ore vol11m1nous 1·oot system tha11 
it h,1d 1n ,1 s,1nd and peat 1nixture. The interesting thirig about this, 
I1owever, was the fact that the tops of the pl,tnts did not v,1ry to any great 
extent between the 1nediu1ns. As these pla11ts grow 011 there 1nay be so1ne 
differences wh1cl1 ,viii sho,\' tip. 

(Edi tor's note: Di·. Reiscl1 st1 pple111e11 tee! 11 i, clisclt 5s1on ,vi th colorecl 
slicles of the Ol1io ex1Je1·i111ents) 
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J\,fQI)ER;\TOR CH;\D\,VICK: Tl1;111k,, Ken. \,Ve ,viii 110,v t,1ke 
,1!Jot1t 15 111111t1tc;, f<i1· <jLtc,t1<J11,. I 1vot1lcl like tc> ,1,k tl1,1t y<>11 cci11li11c 
your questio11s ,tt this ti111e to tl1e subject c>l 111eclil1111s, not getting on to 
tl1e other 1)!1,1ses of conta111e1· JJr(Jc!uctio11, s111ce ,,,e will cover that late1· 
in tl1e 111eet111g. Ii yol1. h,1ve ,1 ql1est1011, 11•1!! yol1 rise, give yol11· na1ne, 
ancl we will try to get a 111icroJJhone to yo11 S<> tl1,1t yol1 c,111 be hea1·d. If 
yol1 want to clirect yo11r q11estion to so111c 111e1nber ol tl1e J),1nel, please 
so indicate. 

J\1IR. VEllKADE: I wo11lcl like to ,1,k il ,111ybocly l1,1s h,1cl experience 
,,,itl1 v1•inte1·111g j)lants g1·01v11 111 JJe1·Iite 1111xt111·es' Do tl1e JJlants stancl 
,v1ntering) 011e of the J)1·o!Jle111s I ]1avc 111 111y ca11s 1, that tl1e 011t5iclc 
roots die cll11·111g tl1e wi11ter 

DR. llEISCH: We h;1vc done so111e wcJ1·k ;111cl col1lcl11't fi11cl any clif
f~1·ence in the winteri11g ol JJl,111ts grow11 111 c!1ffe1·ent 111ecl1111ns 

J\,fR. HILL. J)e1·haJ)S I c,111 acid so111etl1111g to tl11s. \'Ve clid11't 1·l111 
a scientifically controllecl ex1Jer1111ent lJllt 11•e clo kno,v tl1at the ,veil 
aerated 111ix tencls to entirely l1ll ,v1th 1·oots ,1s OJJJJOsec.l to tl1,1t 111ix whicl1 
is 111suffic1en tly ,1eratecl a11cl which gives yol1 the ettect ol tl1e !10!!0,1· 
cylinder tl1,1t Ken describec! ,incl ,howecl y<>ll. 

J\tIR. El)\t\11\IZD AJ\1IJ,O: l)o yol1 ste,1111 ste1·Iize yo111· 111ecl1l1111, J\,f1·. 
Hill? 

J\1IR. JACK HILL: Yes, we do. Si11ce ,vc ,ire ltsing this 1nedil1111 
IJoth in our contai11er de1)a1·t111e11t anc! 111 Ol11· JJ1·opagat1on section, every
tl1ing is procll1ced with tl1e sa11cl-JJeat. Eve1·ytl11ng tl1,1t goes to the 
greenhouse is stean1ed 111 tl1c container ,1re,1, exceJJt tl1at ,v!11ch is to. be 
l1,ecl for Tr1x11s cl1tt1ngs. TI1ere ,ve do 11ot ,J)ec1t1cally ,te,1111 ster1!11.c. 
Ou1· feel111g is, 5i11ce ,ve get ])C,1t alre<1cly ste,1111cd, this ~.111cl that co111es 
off the clt1nes te11cls to be f,1irly clean ;incl 1veecl l1·ee A, !,tr as we kno11' 
1 t 1s disease free. 

J\1IR. AA RT VUYK (I ncl1,1na, Pa.) : I 11 JJreJJaring tl1e soi I 111ix, clicl 
any of you fello,vs on the panel clo any tests on the le11gtl1 ol time yo11 
111ix yo11r soi]? 11 yo11 1n1x it tip into too fine a particle, cloes it 111akc 
a clifference in relation to tl1e strl1ctt1re ol tl1e soil? 

wIR. DE vVILDE: Yes, ve1·y definitely, yo11 can 111ix ,1 soil too 1n11ch, 
as .John ]\,fal1Istecle b1·ougl1t Ollt. I ,vol1lcl s,1y 1t yol1 sl1recl it with a goocl 
soil shredder 1t ,viii give yo11 a11 excellent, fr1,1ble 111ix wl11cl1 ,viii h,1ve 
tl1e consistency )'Ot1 desire 

J\tIR. VUYK: We are 11sing a conc1·ete 111ixer to preJJare a 1necliu111 
consisting o[ two parts ot peat 1noss to one J)art of s,1ncl. I I1ave founcl 
that if we run the mixer too Jo11g tl1e particles of the J)e,1t 1noss break tip 
so fine tl1at tl1e 111edit1111 i11 tl1e be11cl1 of tl1e greenl1011se cl1cl11't look like 
peat moss ,1ny 1nore. It looked like soil and settled te17·1fic,1lly. I ,von
clered 1£ yo11 fellows had ,1ny ex1Jerience ,vitl1 this 111 tl1e c,111s, il yot1r 1ne
clil1111 beca111e too fine. 

J\1IR. DE WILDE: Tl1ere is no Sl1cl1 thing ,is 1na1nt,1i11ing a l1·iable 
111ix It will clefinitely settle and coagl1l,1te t<J g·ive yo11 ,111 aggreg,1tc 
lu111p, let's s;1y. The aclditio11 ot pe1·lite will greatly recll1ce this coin-. ' p,1ct1on. 

J\1fR. HILL: I don't believe I ca11 ,1clcl 1111icl1. Of co111·se, fJeat ca11 
l)c !Jroken clow11 JJl1ysically Tl1e reaso11 it i, ]Jeat 1110s~ i~ tl1,1t cl1e1nically 
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it !)reaks clown 5Jowly Of co11rse, it c,111 lie 1·11l)l)ecl 11ntil it i5 hroken 
<lc>w11 LcJ j11sl cl11,L 

l\1R. AllIE JAN llADl)Ell (H,11·tlorcl, Conn.): 1 wo11ld like Lo 
know a little 111ore abo11L l\1f1lfo1·cl peat a11cl ,tlso, die! yo11 fi11cl ;1ny cliffe1·
e11ce betwee11 C,tnadian or D11Lcl1 J)e,tt' 

l\1R. HILI~: Fortt1n,1tely, the J\-filforcl !1arvesting ;11·ea is localed 
q11ite close to tis. It is a tr11e sphag11u1n J)eat. I clon'L l)elieve it is a great 
deal different from any of tl1e Dt1tcl1 or western E11ro1)ean J)eats. Its pH 
tends to l)e ,1 little highe1·. Tl1e Ger1n,111 J)eat tencls Lo rt1n down to 4.0 
and this te11cl, to be tip 1n tl1e 5 2 range. It 1·eq11ires a l1Ltle more manip-
11Iation at tl1e Li1ne of ferLilizer adclition 

We have 11ot usecl Ll1e C,1n,1dian pe,1t fo1· 111any ye,1rs. The last tin1e 
we used it v1•e got too 1na11y weecls This w,1s before we were doing any 
sterilizatio11. \,Ve were cliss;1tisfied with it for that re;1so11. I don't think 
there 1s any great d1ffere11ce in the choice of peats so long as they hold 
tip. The only c1·iterion is if tl1e J)eat st,111cl, ttJ) and re111a1ns peat moss. 
It is peat 1noss beca11se 1t resists biologic l)reakc!o,1•11 ,incl will contin11e 
to resist it 11ncler yo11r c11l t11ral n1etl1ocls. 

MR. LOWENFELS: I ,vould like to ,1sk if tl1is clisc11ssion applies 
011Iy to lin111g 011t stock r,1tl1er than growing in contai11ers? It seems to 
111e ,ve t,tlk 011ly abot1t li11111g 011t stock r;1tl1er tha,11 growing landsc,tJ)C 
stock 1n co11t;1111e1·s ,vl1ere I v1•011lcl tl1i11k cli1·t and J)e,1t ,ind other 111ix
e~ wo11lcl be better. 

J\1R DE \t\TILDE: I ,1g1·ee. I a111 011t11111nbered 011 tl1is panel ,15 
concerns the 11se of soil. Tl11s isn't just a haphaz,1rcl OJ)1nion on 011r 
part. We lJelieve we neecl 5oil in our 1nix We have tried these other 
tl1ings ancl we get better re,11lt, when we use a soil. Now the main thing 
that I can att1·ib11te this to is the clay fractio11 ,vhich I definitely advocate 
as being necessary in the 111ecli11m We clo11't reco1n111encl anything ove1· 
20 per cent or yo11 will get into compaction. 

We are raising plants to landscape size. \,Ve h,1ve jt1nipers nov1· 
which are three to three ancl :1 l1alf feet, ;incl they look very fine. 

l\1IODERATOR CHADWICK. Bob, is that S011th Jersey sand? 
MR DE \,VILDE: Yes, it is. The analysis I have here for an aver

age sassafras loa111 is I 5 J)e1· cent clay, 5 per ce11 t silt, 55 per cent sand ancl 
25 J)e1· cent fine gravel. 

l\1R. HILL: I was j11st going to aclcl so111eth1ng 111ore. I don't think 
there is ,1ny clifference between the procl11ction of s1n;1ll plants or large 
plants. I tl1ink the mix th;1t ,vill work on one is J)rOl)al)!y j11st as goocl 
for the other. 

MR. CASE HOOGEND()ORN: Diel I 11nclersta11cl yo11, _Jack, to sa)' 
yo11 are 11sing the sa1ne n1ixt11re for greenl1011se pla11ting? 

l\1IR HILL: vVe 1nake no alterat1011 1n tl1e 1nix whatsoever. \Vhen 
I say we 11se it in the prop,1gat1on operation, I clo not 111ean for the specif
ic purpose of rooting c11ttings All we 11se it for is for potting junipers, 
for grafting ancl for the procl11ction of !Janclecl line1·s. We 11se it ancl like 
it very 1n11ch. 

l\1fR. HOOGENDOORN: Do yo11 have a lot of tro11ble f1·01n drying 
Ollt? 

J\,JR. HILL: 
,v,1 te1·. 

• 
I clo11't tl1i11k so, C,1,e, IJ11t if v1•e clo ,ve ca11 alw,1y5 
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l\1fODER.A. TOR CH1-\I)\1VICK Le;te1· F1·ecl,111cl fro1n E1·ie, Pa. 
i\111{. l,ESl'EIZ i\11. l;l{EEl,t\Nl)· J-l,1~ ,111y<i11c t1ic(I gyJJ,11111 in tl1ci1· 

soil? 
lvlR HII_L: Yes, 111clecd. v\7e i11co1·1Jc>1·,1te it i11 tl1c 1),t,e le1·tii1,e1· 

fc)1· tl1e pt,rJJose of getting ,t(lclitici11al c,1lc1t1111. 
i\!IR. PETER VEIZl\1fEULEN (Ne,l1,111ic Station, N. J): \Ve have 

t1secl styrcilo,11n i11ste,1cl ol JJerlite on a l11111tccl sc,tle a11cl tl1ink it gives tis 
less co1111),1ction It is co111pletely ine1·t. I)o yot1 have a com,nent ,1bot1t 
tl1at? . 

i\1R. HILL: Yes, ,ve triecl that i11 Dt111clee ,incl it ,vorked very ,veil 
Tl1e cost J)c1· J)Ot111cl 011 sh1·eclclecl sty1·ofo,1111 sc,1res yc111 l)t1t ,,,l1en yo11 see 
l1ow 11111cl1 styro(oa111 yo11 get in a po11ncl it asst1111e, ;1 clif(erent 1Jroposi
tion l see 11otl1i11g ,v1·ong ,vitl1 1t exceJJt 1t will 11cit st,111d ,te<1111 ste1-1liz
i11g Above 200 cleg1·ees yo11r styr<1fo,1111 cooks clo,vn ancl 1·ett1r11s l1ack 
i11to the JJolyethyle11e fo1·n1. 

Dl{. JOHN i\1fAHLSTETJE: Tl1e 111,til orcler boys l1,1ve been 11si11g 
tl1is in con1t1nctio11 witl1 their JJOttecl JJere11ni,1ls ,111cl hc)11se plant5. They 
st,1rtecl 011t v1'itl1 a styrofoa1n and sphagnt1111 111oss co111b1n,1tion !)tit recent
ly l1ave alsci 111corporatecl a little soil. They feel they a1·e getting a l)ette1· 
plant ,incl 011e th,1t est,1bl1shes better fo1· tl1eir c11sto111ers. 

l\1R. JJi\,f \,VELLS: I wot1lcl like to start a clebate. I a111 be,,,ilderecl 
l)cc,1t1se I !1ave ,11,vays felt tl1at Jack Hill's syste,11 1·eqt1i1·ecl the co11tin11ot1s 
,1c!(!1tion of n11t1·ients. 111 co1111J,1r1so11, docs ,1 I to I to I 111ix allo,v yot1 
a little 111ore latitt1cle i11 yo11r fertiliz,1tion schecl11le? I ,,,ot1lcl like a coin-

• p,1r1son. 
l\1IR HILL: Ji,11 Well's co11tention is th,tt ,,,1tl1 tl1e acldition of X 

a111ot1nt of ea1·tl1 co11taini11g ,t higl1 nt1trie11t f1·act1011 yo11 get ,t resilience. 
Yo11 l1,1ve so111e bt1ffer over cont1·olling tl1e nt1trie11t level exactly if thi, 
contention is co1·rect. I believe that this tl1eory 1s JJretty m11ch out1nod
ecl. Tl1e1c ,,,,1s ,t t1111e v1·he11 e,,e11 P1·cJfesso1· Cl1.tc!,,,1ck felt 1111trients 

' 
le,1checl ot1t l1·ci111 tl1e s,1ncl-JJeat s<1 qt1ickl)' that }'Ott l1,1cl to sta11d there 
,vrth ,111 eye clro1J1)er ,incl acl111i11ister 1111t1·ie11ts al111ost co11ti1111ously to 
get ,10 el feet I 1Jel ie,1e tl1;1t l1,1s 1Jee11 1J1·etty 11111cl1 a cl1sca1·decl tl1eory, 
Ji Ill. 

I think 0111· sa11d-JJe,1t holcls tl1e fe1·t1lity at least as ,,,ell as any 1nix 
co11t,11ni11g eartl1 tl1,1t I kno,v of. 

' i\1fR FORREST BROOKS: I l1ave !1acl ,1 tl1eo1·y for so1neti1ne that 
afte1· the 1·ooting st,1ge that the 111ix sl1011lcl be a co111p1·0111ise bet,veen 
what the plant has been 'in and v1,!1at it is going to lJe in. I( it is going 
f1·om tl1e co11tainer into tl1e grot1,ncl, then it shot1lcl l1ave eno11gh soil so 
it is preparing itself £01· soil g1·ov11 tl1. I v1'011lcl like to l1ear ,1 co1nment 
011 tl1,1t. 

J\,fR. DE \,VJLDE: I clefinitely ,1g1·ee witl1 yo11 I think yot1 should 
l1,1ve s01ne soil in tl1e 111ix. Now lJy tl1e ti111e yot1 l1,1ve taken peat ancl 
s,111d and ,1clclecl this in eqt1al volt1111e, then 111ixed tl1e e11tire mix witl1 
one to one of perlite, the clay fractio11 is no longe1· of any detrimental 
effect. It c,111 only be a benefit 111 011r thinking, wl1icl1 v11as JJroved by 
ot1r tests. 

MODERATOR CHADvVICK: \,Ve ,ire going to have to end this 
clisc11~sio11 JJe1·iocl. J kno,v tl1at we cot1lcl go 011 for the 11ext three q11ar-
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ters of ;111 l1olir IJlit to IJe f,1ii Lo Ll1c re111,1i11ing '>JJe,1kcr, on Ll1c JJJ"<)gra111 
tl1i, 11101·11i11g, we will l1,1vc t(> ,LoJ> tl11, ,cctiu11 ,tL Ll11, lll(>t11c11t. 

We no,v want to go 011 directly Lo the next pl1ase ol this cliscus,io11 
of containe1· ,tock procl1ictioi1 wl1icl1 cleals witl1 v.•,1te1· 1·el,1t1ons. I cl<)t1't 
know how 111any of you co111111ercial peoJJle JJarticl1l,1rly follow tl1e scie11-
tific !1terdt1ire on varioi1s s1ihjects of plant growth, btit it y<Jt1 do, 1i11-
doubtedly yoti l1ave for111ecl the 01Jinion th,it otir 11ext s1Je,1ker 1s IJrobab
ly the foremo,t person in tl1e cotintry as f,tr ,ts water relations on plant 
growth is concerned I h,1ve hca1·cl D1·. Kr,1111e1· SJJe,tk on tl1is s11bJect ,t 
good many times, and I k11ov1• tl1at l1e is going to h,1ve so111e very ,vorth
while infor111ation tor yoti 

It gives 1ne a great deal of pleasure at tl1is ti1ne to int1·od11ce D1·. 
P,ttil Kra1ner of Dtike U11iversity. (i\p1Jla1ise) 

DR. PAUL KR,'-\lvfER: Thank yoti, Dr. Ch,tdwick. It is a IJleastirc 
to be here ancl renew so111e old acqtiaintances ,111cl 111,1ke so1ne new ones. 

I a1n afraid tl1is is quite a change in JJ,tce, J1owever, becatise ,1fte1· 
these good d1sc1issions on tl1e 111ore or less JJractic,il ,icle, l ,1111 goii1g 
to turn to a more or less tl1eoretic,1I clisctission of wate1· rel,ttions, which 
I am sure you can a1Jply. This ,viii be better for 111e to clo r,tther than to 
atten1pt to apply it with ,ny so111ewl1at l1111ited knowleclge of n11rsery 

• 

1Jract1ce 
Dr Kramer presentecl l1i, JJ1·e1Ja1·ecl paJJe1· 011 ''\,Vater i11 Rel,1tion 

to Pl,tnt Growth''. (AJJplatise) 

WATER IN RELATION TO PLANT GROWTH 
PAUL KRAivlEI{ 

Dcpn1·trnent of Boll1ny 
JJ1tl1l' Unive1·s1l)' 

Di11·!1n111, No1·tl1 Cn1·0!1nn 

INTRODUCTION 
Everyone who grows JJlants appreciates tl1e necessity of an adeqtiate 

supply of water for good growth, btit we selclo111 give 1111ich consideration 
to the reasons ,vhy water is essential. This is 1i11fort11nate, because tl1e 
1nore one knows abotit the role of a factor such as water in plant growth 
the easier it is to manage it efficiently ancl cleal effectively witl1 tl1e prolJ
le1ns which arise in connection witl1 it. 

There are two 1Jr1ncipal aspects of plant water rel,1tions, that is the 
effects of too m11ch water, and the effects of too little water. I will deal 
first and in most cletail ,vith the effects of too little water, that is, the ef
fects of water deficits on pla11t growtl1, becatise tl11s is tl1e n1ost co1nmo11 
proble1n. 

I ,vill deal ,vitl1 the problem tinder three heaclings; (I) why v.•ate1· 
cleficits inj11re plants, (2) why water cleficits clevelop in pl,tnts ,111cl (3) 
how to 1neasure and prevent water deficits 

l\•Iost of the illustrations 1n11st co111e fro1n c1·01J JJla11ts bec,tltse little 
research has been clo11e 011 orna111entals otl1er than roses. Eve11 the infor
mation on roses see111s to be rathe1· i11;1clcq11,1te, co1nJJ,1recl to tl1at for a1J
jJle t1·ees. 
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It is obviot1s that ,,,e 11eecl 111t1cl1 11101·e 1·esea1·cl1 011 the physiology 
of 01·11.1ment,1! pl,1nts, inclt1cl1ng so111e on 1)la11t ,,,,1te1· 1·elations. 

,vHY ,vATER DEFICITS INJURE I)L;\NTS 

It is a basic biologic,11 1)ri11ciple tl1,1t tl1e qt1,1ntity and qt1,1lity o1 
!)l,111t growtl1 1s cont1·0Ilecl by its !1erecl1t,1ry !Jotentialities and 1t, envi1·on-
1ne11t, ,1cting th1·011gh its internal physiological ancl IJioche1nical 1)1-ocesses. 
Tl1e only ,v,1y i11 ,vl11cl1 c11ltt1ral t1·e,1t111e11ts 01· e11viron111e11t,1l f,1cto1·s 
sucl1 ,is ligl1t or tl1e wate1· st1JJJJiy can ,tl lcct IJlant g1·owtl1 is by allect1ng 
it; i11ternal \Jl-l>Cesses a11cl c.onclitions. 111 orde1 to t1nderstancl ,vhy 
water dei1c1t, recl11ce pla11t g1·0,vth 1t i, 11ecessary to t111der,t,111cl ho,v 
tl1ey affect tl1e internal JJt·ocesses ,,,J1icl1 co11t1·ol g1·0,11tl1 

Water se1·vcs the tollo\\1i11g iot11· ge11e1·,1l lt111ct1011s i11 IJl,111t,: 
l. It is :1n 11111Jo1·ta11t co11stitt1e11t, co1111J1·i;111g ,t!Jo11t 90 1Je1· ce11t 

<>l the f1·esl1 ,,,e1gl1t ol yot111g leaves ;111cl ,tc111 tiJJ, ,111cl <Jver 511 JJc1· cent 
ol tl1e lre,l1 we1gl1t of trees. Any se1·iot1, 1·eclt1ct1011 111 "'ate1· co11te11t 
of JJ1·otoplas111 ,1!,vays 1·es11lts i11 redt1cecl JJl1ys1olog1c,1l act1,1 ity. 

2 ,vate1· is ,t 1·eage11t i11 JJ1·ocesscs ,11cl1 a, pl1oto,y11tl1es1s ,111(! ,t,11·cl1 
ll1ge,t1011. 

3. ,vate1· 1s tl1e solve11t ,111cl the 111elli11111 i11 ,,,J11c.l1 salts, ,11g:11·,, ;111d 
<>tl1er ,olt1te, 111<JVe tro1n cell to cell ,tnll orga11 to 01·g,111. 

4. ,vate1· 1; essential 101· tl1e 111,1i11tc11,111ce ol tt11·gid1ty. ;\ ce1·tai11 
111i11i111t1111 t111·gicl1t)' 1s es,e11t1al to1· tl1e e11la1·ge111e11t ot cells ,111cl tl1e 
111,1111tena11ce ol lo1·111 oi u11l1g11ifiecl t1ss11c. Loss oi tttrgiclity 1·ecluces 01· 
sto1Js growth. 

I wish to 1·e1Jcat tl1,1t tl1c 011ly w,1y i11 ,vhicl1 ,v,1tc1· delicit~ ,;111 re
clt1ce g1·owth is by atfect111g tl1e i11te1·11;1] 1J1·ocesses ,incl condition; of tl1e 
JJl,111t ,1·h1ch co11t1·0) its g1·0,11 tl1. It is JJ1·0IJ;1ble tl1,1t eve1·y 1J1·ocess ,,,J1icl1 
occt11·, in pla11ts is 11101·e 01· less t111l,1vo1·;1bly allectecl by ,vate1· cleficits 
a11d 1 will clisct1ss a te,v to ill11st1·,1te tl1i, J,1ct 

G1·owth 1; JJ,11·t1ct1la1·ly ,e11sitive to w,1te1· clet1c1t, bec,111se :1 (ct·tain 
tlcg1·ee oi tt1rgitlity 1s esse11ti,1l 101· cell e11l,11·gc111ent. Tl1t1t ,111cl Loo1111s 
co11clt1clell th.1t tl1e st1pply c>l \\1,1te1· to tl1e g1·0,v111g 1Jo111ts (i c, buds) 
is tl1e 1nost i1111Jo1·tant !acto1· ,1ltecting tl1e rate ol g1·0,vtl1. 1\JJIJa1·ently 
,vate1· deficits ;11·e cat1secl 11101·e otte11 by excessive ,,,,1te1· loss tl1an by de
ficient soil n1oistt11·e This explai11s wll)' 111a11y JJla11t; g1·ow 11101·e lluring 
the night tha11 dt1ring the cl,ty in clea1·, l1ot weather. It ,1lso expl,1i11s why 
n1,1ny \Jlants g1·ow better uncle1· JJartial sl1acle than 1n lull sun. 

vV,1te1· cleticits not 011ly i·edt1ce total g1·0,11 th, b11t tl1ey also cl1ange 
the pattern of gro,vtl1. Tl1c root-shoot 1·atio ofte11 1s changed, ,111cl tl1e 
dist1·1bution ol clry 1natte1· ;1111011g 1·oots, ste111s ,t11tl le,1,1es 1s al iected by 
even 1noderate wilti11g in b,1rley 

Even small water delicit~, too s111.1II to be visible to the eye often 
n1easurably atfe~t plant p1·ocesses a11d growtl1. Aust1·ali,111 workers tou11d 
tl1at sl101·t pe1·iocls of 1nocle1·ate ,,,ilting ,1lfectecl gro,\1tl1 and 111et,1lJolis111 
i11 l1erbaceous >j)Cc1es. Gooclc, 111 Engl,111cl, ioL1ncl tl1,1t s1nall dcc1·ease~ 
in soil 1noistt11·e te11s1011 wh1cl1 l1,1cl 110 visible .1llec.t 111easurably recl11ce<l 
the growth of ,1pple trees. It seems probable that !1e1·baceou5 plants 
never co1npletcly recover f1·0111 severe ,v,1ter deficits, ,incl it is dot1btful 
if ,voody plants 1·cco,,e1· vet-)' 1•,tj)icll)'· It \J1·obabl)' 1, ,l seriot1s 111istake 
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to asst1111e tl1at no cla111age is clo11e to 1)l,111ts by ,1110,,,ing tl1c111 to d1·y out 
t111til they ,11·e visibly w1ltell 

ivI01·c st11dy is neeclecl 011 tl1e co1111)lex 1·el,1 t1on,!1iJ)S \Jet,vcen mine1·al 
11t1t1·itio11 ;111cl water 1·el,1tions. It 1~ (Jften st,ttecl tl1at le1·t1!1,:,1t1ti11 inc1·e,1,es 
tl1e ell1cie11cy o! v\r,1te1· 11,e l)y cro1J~. 111 s0111e c,tscs tl11, ,ce111, to IJe t1·11e, 
J)OSs1bly bec,111se tl1e le,11 a1·ea llec1·ea,es in JJrOJJ01·tio11 to otl1er pa1 ts of 
J)lants, so tl1e a111ou11t ot wate1· lost J)er t1n1t of cl1·y 111atte1· J)1·oclt1ced is cle
c1·eased. lt has been clai111ecl tl1,1t ,111 ,1b1111c\,1nce of n1t1·oge11 i11c1·eases 
tl1e wate1· binding c,1J),1city of tl1e JJ1·otoplas1111c cc>lloicls ancl clec1·eases 
tl1e rate ot water loss, tl1e1·eby i11c1·e;1sing c\1·ot1gl1t resist,111ce. 

Sto111,1t,1l openi11g i, ,1 ve1·y ,e11sitive i11clic,1to1· ol i11te1·11,1l ,v,tter 
cleficits. As tl1e soil cl1·ies ot1t, tl1e sto111ates ol 111a11y ,JJecies of J)l,1nts 
close e,11·lie1· e,tch cl,1y. 1>1·e111,1t111·e clo,t11·e of stci111,1tes 1·ecl11ce, wate1· las, 
!Jy transpi1·,1tion, wl1icl1 is clesi1·,1l)le, IJttt it ,ti,<> inte1·fe1·es ,vitl1 the en
t1·,tnce ol ca1·bon clioxicle 11eedecl !01· photosyntl1e\i,, which 1s 11nclesir,1ble. 
The 1·elat1on of sto111;1t,1! bel1av1or ,111cl leaf str11ct111·e to ellic1e11cy of ,v,1te1 
loss deserves ft11·ther st11cly. 

Plant wate1· clelic1 ts 1·ecl11ce JJl1otosy11tl1esis li11·ectly IJ)' 1·eci11cing tl1c 
pl1otosyntl1etic _caJ)acity of the protoplas1n ,incl 111directly by 1·edt1cing 
stomata! OJ)en1ng. S0111e 5tuc!ie, sl1ow redt1ct1c>11 1n pl1citosy11thesis be
fore visible wilting occ11r, and all studies 1nclic,1te a serio11s reduction 
after wilti11g occ11rs. Tl11s ct1ts clo,vn the stl])]Jly of foocl ,1vailable for 
gi·owtl1. 

Moclerate wate1· clef1cits of te11 i11crease re,pirat1011. I11creased 1·es-· 
piration, combined witl1 clecreasecl J)l1otosyntl1esis, 111ight seriously reduce 
tl1e food s11 ppl y. 

"\,V;1te1· deficits ofte11 cl1,111ge tl1e cotirse ol v,1rio11s biocl1e111ic,1l reac
tions, 1·est1lting i11 cl1,1nges 111 cl1e1111cal co1111Jos1tion. TI1e c!ecrease in 
1·atio of st,11·cl1 to s11g,11· i11 plants s11\Jjectecl to c!1·011gl1t, c,1t1secl by l1yd1·oly
sis ot starch, is ,veil k11ow11. 111 tol),tcco, w,1te1· clet1cits olten incre,1se 
11icc)ti11e ;111cl 11itrogen co11te11t, ,111tl clec1·ease s11g,11· ,incl l)111·11ing q11ality. 
Even 111ocle1·ate wilting ol to111,1to 1)!,t11ts dec1·e,1ses llJ)take of nitrogen ancl 
J)!1ospl101·11~ ,t11d c,111ses cl1,111ge~ i11 leaves 1·ese111 bl 111g se11escence. Yot1 are 
,111 fa111ili,11· with tl1e J)1·e111atu1·e cleatl1 of tl1e !01ve1· ancl older leaves on 
plants s11bjectecl to seve1·e "''ater cle11cits. Ap1Jarently w;1ter det'icits ser
iously cli,turb the nitrogen n1et,1bolis111 ot J)iants. G,1tes ,incl Bon11e1·, 
for example, founcl that water del1cits speed tlJJ destructio11 o[ RNA and 
decrease its accu111t1l;1tio11 Tl1is 1s one rea~o11 lor the cleteriorat1on ol 
leaves 011 wilted plants. 

Occasion,1lly ,1 111ocle1·a te w,1te1· cle[ici t J)1·ocl11ces clesira IJ]e cl1anges 
i11 cl1e111ic,1l composition. Fo1· ex;1111ple, the 1·11bber content of guay11le 
plants is increased by ,1 111ode1·ate wate1· clef icit. The aro111a and l1ocly 
ch,1racteristic of T111·kisl1 type tob,1cco is obt,11necl only if tl1e plants a1·e 
s11bjected to 1vate1· deficits. Tob,1cco g1:o,v11 in tl1e sl1,1cle a11d higl1 l111-
111idity £01· cigar ,,,1·,11)JJe1·s is delicie11t in a1·0111,1 co111parecl to that gi·own 
in full s11n. S0111e kinds of frt11ts ,ire l1igl1er in suga1· wl1e11 grown witl1 
moderate water deficits than wl1en given ,in abundance. 

It is doubtful if wate1· del1cits ,ire ever he!JJ[ul to orn,1mental plants. 
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\1/HY vVATER DEFJCITS OCCUR IN PLANTS 
• 

\'Vate1· clet1cits ,111cl ,v,1te1· ,t1·es,· develo1) 111 pla11ts bec,1use tl1e lo,s 
of wate1· by tra11s1)i1·,1tio11 te11cl to exceecl ,vate1· alJ,01·pt1011, even ,vl1en 
JJl,111ts a1·e g1·ow111g i11 11101st ,oil. 

C1·01) })la11ts lose a11 ,1111az111g ,111101111t ot ,,,,1te1· by u·,111s1J11·;1tion. A 
s111gle co1·11 JJ!a11t 1n,1y lose 50 gallons ot ,vate1· cl111·111g a seaso11, and tl1is 
111eans that it loses ove1· ,1 g,1llon e,1cl1 day d111·111g l1ot, s11n11y ,veathe1·. 
A tree ca11 easily lose ,1 ba1·1·el ol ,,1,1ter 011 ,t s111111y clay a11d tl1e water loss 
£1·0111 l,1rge tJl,111ts 111 co11tai11e1·s 11111st ;1111011,11t to seve1·al q11a1·ts pe1· day. 
Otte11 tl1e1·e is a c.01111)!ete t111·110,,e1· ol ;111 tl1e w,1te1· i11 ,~ }Jl,111t 011 ,1 s1111-
11)' d,1y. 

Tl1e Wdte1· bal,111c.e ol ;1 IJl,111t i, ll11ct11,1t111g ;111cl 1111st,1ble, bcc;111se it 
depends on the 1·elati,1e 1·,1te, ol ,v,1te1· alJso1·1)tio11 ;111d w,1te1· loss. Tl1c 
rate of ,1bso1·1Jt1011 de1Je11cls 011; (I) tl1e 1·,1te of t1·,1ns1)i1·;1tion, (2) tl1e 
extent a11d ell1c1e11cy ol tl1e 1·oot ,yste111, (\\) tl1e ;111101111t ot ,tvdtl,1ble 
w,1ter in tl1e soil, (4) ~oil te1111Jeratu1·e ,tntl (5), soil ,1eratio11, bec,1use 
they affect efticie11cy ol 1·oots as ,1bsorbi11g s111·tace,. Tl1e 1·ate of trans
piration depends on, (I) 1)l,111t st1·11ct111·e, (2) sto1n;1tal opening a11d (3) 
atmospheric tacto1·s ,1(Jecti11g evapo1·atio11. 

It is not surprising tl1at two processes ,vl1icl1 are partly co11trolled 
by two differe11t sets ol lac.tors clo not al,v,1ys kee1J in step. Even when 
tl1e soil is 111oist, alJso1·pt1on te11cls Lo l,tg bel11ncl L1·a11sp1rat1on bera11se 
of the resistance to wate1· 111ove111ent ,vl1icl1 exists in the roots On l1ot, 
sunny days, eve11 plants in 111oist soil often s11£fer fron1 tempo1·ary water 
deficits because trans1)i1·,1tion g1·e;1tly exceeds abso1·1)tion, although on 
cool, clo11cly cl;1ys J)i,111ts 111 ,1 11111cl1 cl1·1e1· soil 111ay be s11bJectecl Lo 1·el;1-
tively s1nall w,1te1· clelicits bec;111se tl1e 1·ate ot ,,,ater loss is so Jo,v. 

This expla111s ,11l1y tl1e bel1,1v101· of IJic111ts can11ot be expl,1111ecl f11lly 
by eithe1· soil 1no1st111·e 01· ;1t111ospl1e1·1c co11clitio11s. Pla11t g1·0,11th 1·e,1lly 
is controllecl l)y its i11te1·11,1l ,,,;1te1· IJ,1l;111ce 01· ,,,ate1· st1·ess, 11ot by so,! or 
at1nos1)!1e1·ic t,1cto1·s Tl1e l,1tte1· ;11·e 11111Jo1·ta11t only to tlie exte11t tl1,1t 
tl1e)' 111ocl1l)' tl1e i11te1·11;1J ,1·;1te1· lJ,1l;111ce 

It 1111gl1t be i11terest111g to k110,v tl1,1t ,,,J1e11 ,,,,1te1· cleficits c!e,•elop 
1n plants tl1ere is co1111Jetit1011 lo1· ,1•,1te1· ,1111011g tl1e v;11·1011s orga11s ancl 
tiss11es. Growi11g ,te,111 ti1Js ,111cl yo1111g leaves 11s11ally ca11 obtai11 wate1· 
fro1n olcler le,1ves: \ 1 ery yo1111g l 1·111 ts ca11 co1111)ete with leaves, b11 t older 
fruits lose water to leaves. 

HOvV ~-o PREVENT \1/1-\TEI{ DEFICITS 

Tl1e obvio11s way ol p1·eve11 ti11g wa te1· clelici ts 1s to ,,,,1 ter J)ld11ts 
adequately. Tl1is is 11101·e e,1,ily ,,1icl tl1,1n clo11e How can we know tl1aL 
we are ,vatering pl,111ts ;1cleq11,1tely? If we water too freq11ently inju1·y 
can res11lt fro111 poo1· ,1er,1tio11 ot the ,at111·,1ted soil, and at the least, wate1· 
and labor are w,tstetl. I l ,ve ,v,1ter too little, growth will be ret,1rded 
by wa te1· deficits. 

I ,v1sl1 to re111i11tl )'<>11 111 c.c>1111ect1011 ,vitl1 \\'ate1·111g pla11ts tl1at ,111y 
give11 n1as, of soil can l1old 011ly ,1 ce1·ta111 a111011nt of ,vater whicl1 1, 
available Lo plant~. I[ a s111·1)!11s ol ,vater i, ,tddecl it dis1)laces Ll1e ai1· 
f1·om the r1onc,11Jilla1·y 1)01·e S!Jdce, ,111d 1·oot, ,11l!e1· from lack ol oxygen, 
u11le,s tl1e ,,,ate1· is clr,1i11ecl aw,1y JJro111JJtl)'· It tl1ere 1s gcJod clr,11nage 
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tl1e w,ttc1· co11te11t qt11<kly l,1lls to the tielcl caJ),tcity. ;\11y lt11·tl1er de· 
c1·ease 1n V1',1te1· conte11t 1·e,11lt, £1·0111 evapor,ttio11 ancl 1·e111ov,1I ol ,v,tte1· 
by tl1e J)lants growi11g 111 the ,oil. f\s the ,vater co11te11t clecreases, tl1e 
re111ai11111g ,v,1tc1· is l1clcl 11101·c l1r111ly i11 tl1e s111,1lle1· ca1)i!la1·y J)o1·es ,incl 
in tl1e th11111er ,111c! tl1i1111e1· iil111s ,11·ounc! tl1e ,oil J)a1·ticlcs 1"11e 1·,1te 
of ,1bso1·1)t1011 tlec1·c,1,cs t111til 1t i1nally tails so ia1· bel1incl tl1e 1·,1te oi 
tran,p11·,1tio11 tl1,1t tl1e J)l,111t5 re111ain JJe1·111ane11tly v,,1Jtetl 1'11e w,1tc1· 
ava1!,1ble fo1· tJl,111t g1·0,,·tl1, tl1,1t is tl1e V1'ate1· betv-ree11 JJe1·111,111e11t v,,1Jt111g 
ancl t1clc! c,1JJ,1c1ty, v,11·1c, ,v1tl1 tl1e ty})e ol soil. 

;\ ct1b1c loot of tl1e tol,to,vi11g soils, (abot1t 7 5 g,tllo11s) ,viii co11t,1111· 
(I) ,1IJot1t 011c CJlt,11·t of v.rater 101· ,ancl (3 JJe1· cent ol volt1111e). (2) 

abot1t th1·ce tjt1,11·ts 101· ,,111cl)' lo,1111 (I() JJer cent <>l tl1c vol11111e), ,inti 
,1bo11t (3) 6 <>1· 7 CJt1;11·ts lo1· ,1 silt loa111 01· clay (25 !)er cc11t ol the 
volu111c). 

Obvio11,ly, ,,111cly ,01!, 11111,t be 1·e,vate1·ecl 11101c oltc11 tl1,111 ,ilt 01 
clay ,oil,. 

1·11cre ,ee1ns t<> lie 1<>111 ,l}JJ)l"<>,1chc, to tl1c JJ1·ol1le111 c>I ,v,1tc·1 i11g 
JJl,1nts, 1c,. (I) 111ea,111·c ,v,1te1· lo,, t1·0111 co11ta1ner i11 wl11cl1 J)l,111t g1·(>,v,, 
(2) 1ne,1,11rc tl1c 1·;1tc <JI cv,1JJ01·a1ion and calcul.ttc tl1e ,v,1te1· !(>,,, (3) 

1ne;1,11rc tl1c ,011 w,1te1· stre,s a11cl (4) 1neasure the JJ!a11t w,1tc1· ,t1·e,s. 
Let 11, cx;1111111e tl1e ;1clv,1ntages ,inc! c!isadv,1nt,1ge, c>i e,1cl1 ot tl1c,e 

111etl1ocls. 
I. lvle,1,t1re111c11t c>I ;1ctt1,1l wate1· loss tro111 j)la11ts i, JJO,,IIJlc <i11ly 

i{ tl1e pl,tnts ,ire g1·<iw11 1n co11t,11ne1·,. It is ve1·y precise, b11t it 1·eq11irc, 
,veighing oi l,11·ge co11t,1i11e1·, ,incl generally is i111pract1c,1!, excCJJt to1· 1·e
searcl1 p1·01ects. 

2. C,1lc11l,1t1011 ol tl1e ,,,,11e1· loss l1·0111 soil by ev,11)01·atio11 ,111cl 
tr,1nsJJi1·,1t1on l1,1:, JJ1·ove11 l,tirly ,11cces,l11! in s0111e ex1Je1·1111ents a11cl eve11 
111 t1clcl OJJe1·,1t1ons. Tl101·11th,va1te 111 tl1is countr)' a11cl Pe11111,1n i11 En
gla11cl cl,11111 tl1,1t ,,,;1te1· lo,s !1·0111 all a1·ea ol l,111cl cove1·ec! v-'1tl1 veget;1-
tio11 1s cletcr111i11ecl cl11ef I)' !Jy tl1c 5ola1· ene1·gy it 1·ece1vcs bec,111se 111osl 
of tl1e cnc1·gy i~ 11secl 111 tl1e cv,1JJ01·,1t1011 ot ,,,ate1·. Tl1i, 111ea11s tl1,1t tl1e 
loss of w,1tc1· ,,,011lcl l)e tl1e s,1111e !1·0111 all kinds oi low veget,1t1011, JJ1·0-
v1dccl tl1,1t it cove1·, tl1e soil co111pletely, 1t 1s 1·ootetl to tl1e s,1111e cleJJtl1, 
,incl it !1,1, tl1e s,1111c colo1·. If tl1is as,u1111Jtion 1s co1·rect 011e ca11 c;1Jc11l
,tte the r,1te of V1',1le1· loss by ev,11J<Jt1·ansp1rat1011 (ET) 110111 tl1e ,1ve1·,1gc 
rate of cv,tJJor,1ti(111. -1·11c1·e ;ire s0111e er1·01·s 1n the~e ass111111)tion~ bt1t 
1t is ,1 t1,,1ble 111etl1ocl 1111cler s0111e cond1tio11s. 

Fo1· exa111ple, the average 1·,1te of evaporatio11 <>1
1 

w,1te1· 111 tl1e 
R,tle1gl1, N .C. ,1re,t 1, 0.2 incl1es 1Je1· clay 1n n11dst1111111e1· 11 ,t ce1·t,1111 
kind oi pla11t occttJ)ic, ,1 soil 111as, to ,tn average cleJJth oi 12 i11cl1e, ,111cl 
this 1n,1ss !1olcl~ I ·1 1ncl1c, oi ,tvailable water, then it i, ol)vious th,1t 
after a week w1tl1out r,11n, 1rrig,1t1on would be nece,,,1ry. 11 1·a1n fall,, 
the an1011nt oi JJreci1)it,1tion 1s clecl11cted tro111 the J)Ossible loss by ev,1J)O
r,1t1on. 1~hi, ,yste111 of co11trolli11g ir1·igat1on h,1s ,vo1·kecl ,veil 011 to
b,1cco i11 tl1e C,1rol1n,1, :ind it 1)robalJly l1as other uses 

3. ;\nothe1· ,11Jpro,1cl1 is to 111ca5111·e the soil wate1· st1·ess j\,Jea,-
ure111ent oL w,1 tcr ccJ11 tc11 t i, ll<)t s,1 t1~tdcto1·}' becau,e 20 JJe1· cent of w,1 te1· 
!Jy ,veigl1 111,1y 111c,111 ~,1t111·,1t1(111 i11 one soil a11c! belo,v tl1e 1Jer111,1ne11t 
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,,,ii ti11g poi11t in ,tr1otl1e1· soil. A nu111ber of te11sio111ete1·s, 11·1·ig,ttio11 
111eters, ,incl resista11ce block devices are on tl1e 111arket to 111easure the 
soil 111oistt1re ten~1on and 111dicate when w,tter shoulcl be addecl. The 
1Jri11cip,1l diiiiculty 1v1tl1 these gadgets is their init1,1l cost a11d tl1e prob
le111 oi locating the1n so they indicate the ,vate1· stress in the soil ,1rea 
fro111 wl1ich !)!ants ,ire abso1·lJing ,vater. In soils d1·1e1· tl1an tield ca
IJac1ty "\\'ate1· 1noves qt1ite slowly, so wate1· is re111oved 011ly fro111 tl1ose 
1·egior1s ,vhich are occupied by roots Unless tl1ese inst1·t1n1ents ,11·e in
stalled in the 1·oot zo11e they may give a 1111slead1ng IJict11re ot tl1e soil 
111oistu1·e si t11atior1. 

4. l\rle,tst1re111ent o[ plant ,,,ate1· st1·ess is at least tl1eo1·et1c,1lly tl1e 
be~t 111e,1s111·e111ent, because it is the -,,,ater stress 111 IJla11ts tl1e111selves 
"'l11cl1 1·e,1lly co11t1·ols g1·owtl1. 

U n£01·tt1 n a tel y, th is is 1·a1·el y 111eas111·ed exce1)t i11 1·esea1·cl1 p1·0 jects, 
bec,1use 1t is so111e,vhat difficult to deter1nine. 

Too ofte11 ,ve ,v,1it until the plants a1·e visibly ,v1ltecl IJelore w,tter
ing tl1e111, ~i1nply l>ecause ,ve l1ave no other way oi 111ea~u1·i11g their con
clition. "rhis i~ too late tor best results, because g1·owtl1 has already 
bee11 retardecl by an invisible "\\'ater deiicit before ,1ny visible sy1npto111s 
exist. We need a good indicator to predict the a1Jp1·oacl1 of ,t water 
clelicit so 1t can be ,1voided by adequate wate1·ing. 

ln Hawaii ce1·tain sugar planters control irr1gatio11 ol sug,1r cane 
by 111e,tst1r111g the ,vater content ot a selectecl le,11 sl1eatl1. 111 Israel, 
irrig,ttion ol citr11s ancl other crops sometimes i~ controllecl by 111eas
ur111g the stom,1tal opening. As mentioned ea1·lier, sto111ates tend to 
close JJre111,1turely in the morning ,vhen plants ,ire su lle1 i11g 11·0111 w,1 ter 
clelicits. Tl1is JJre111ature closure can be detectecl by failure ol kerosene, 
turpentine, benzene, or so1ne mixture ol liquids ol low surl,1ce tension 
to iniiltrate tl1e !edves when aJJplied to the11· lower surlace. 

Wl1at we really need is some kind ol electronic n1oist11re n1eter 
whicl1 c,1n IJe c,1rried out in tl1e field or n11rsery ancl ,vhicl1 wl1e11 slip
JJed ove1· a le,1l will give a reading ol the water content. 

For researcl1 l)urposes ,,,e need a meas11re of pl,111t ,vate1· st1·ess ex-
1)1·essed ,1~ DPD so 1t ,viii be 1n the sa111e 1111its usecl for express1011 of 
tl1e soil 111oistu1·e stress One serio11s failure of 011r rese,11·ch tJt·ojects 
ttJJ to d,tte is tl1,1t "'e have not n1easurecl J)lant 111oisture stress. Tl11s 
[,11l111·e is res1)ons1ble £01· 111any contradictory conclusions and i11con
cl11sive experi111ents 011 the relation between soil 11101st111·e and plant 
growtl1 a11d plant p1·ocesses. 

• 

SUl\,Ji\rIARY 
I Tl1e esse11tial fdcto1· 111 plant "\\'ate1· 1·elations rs tl1e i11te1·11al 

,v,1te1· bal,1nce 01· ,vate1· st1·ess in plants, because tl1is aifects the internal 
t)l1ys1ologic,1! J)1·ocesses a11d conditions ,vl1ich co11 t1·0I growtl1 l\1Iore re
~e,11·ch is 11eedecl 011 tl1e 1·elation between t)la11t ,v,1te1· stress a11d ])!ant 
J)t·ocesses. 

2. \,V,1te1· clelicits develop in pla11ts .beca11se tl1e 1·,1te of ,vater loss 
l)y t1·ansJJi1·ation tends to exceed the rate of absorption, even in n1oist 
s011. 111 clry 01· cold soil wa te1· a bso1·ption is g1·eatly clecre,1sed, 1·esul ti11g 
in ~erio11s 1)l,1nt ,vater deficits. 
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3. \i\!ate1· cleJ'1cit~ st1ll1c1e11t to 1·etlt1ce g1·owtl1 otte11 develOJ) befo1·e 
!)!ants are visibl)' v,,i[tecl. \'\'e tl1e1·clo1·e neecl 111etl1ods to1· predicting 
the neecl £01· i1·r1gat1011 belo1·e J)l,111ts !1,1,'e ,viltecl. This is be111g done 
111ore or less st1ccesslt1lly l)y 111ca~t1r111g cl1;111ges in soil 11101stu1·e witl1 
tensio1neters ,111cl i)y c,1lct1l,1ti11g ,v,1te1· loss iro111 1·,1tes of eva1)oration. 

4. The best 111d1c,1to1· ot JJla11t ,vate1· st1·ess a11cl neecl £01· ir1·igation 
i~ tl1e deg1·ee of wate1· st1·ess 111 tl1e J)la11t itself, s111ce it is l)lant ,vater 
stress v-'h1ch 1·eally co11t1·fJls J)l,111t g1·0,vtl1. St1cl1 111e;1st11·e111e11ts have been 
111ade on ,1 fe,v c1·01)s, cl1iel ly by 111e,1st11·ing sto111atal ,tJ)e1·tt11·e. \•Ve need 
to clevelop betce1· 111etl1ocls 101· 111,1k111g st1cl1 111e,1st11·en1e11ts, i11clucl111g 
so111e k111cl of elcct1·0111c 111oistt11·e 111ete1·. 

5. Fi11,1ll)', tl1ose c,11·1·yi11g 011 1·ese,11·cl1 011 ,,,,1te1· 1·cl,1tio11s ol JJl,111t~ 
~hot1ld 111e,1st11·e tl1e 1)l,111t ,,,,1te1· st1·ess by 111c,1st11·i11g tl1e 1·elati,0e tt1rgicl1-
ty or DPD oL tl1e pl;111t.,. Qt1,111t1t,1t1,1c 111e,1st11·e111e11ts ot tl1e ,,,ater st1·ess 
1n pl,1nts ,11·e es,cnt1al to ;111 1111tlc1·st,111cl111g ol l1ow IJl.tnts 1·espo11d to 

• var1ou~ water· 1·eg1111cs. 

* * * * 
.,. ... 

i\•IODEll;\ TOil CH1\D\•\'lCK · Tl1,111k yot1, D1·. K1·a111e1·, 101· tl1at 
very fine discus~ion on wate1· rcl,1tio11~ l)otl1 111 pla11t~ ,ind 1n soil. 

Fo1· tl1e 11ext 1J,11·t ol tl11s pa11el clisc11ss1011 we a1·e going to ,tsk cacl1 
011e of tl1ese 111en to s.1y Jt1st ,1 le,v worcls 011 tl1e tccl1111ques that tI1ey arc 
[ollowi11g in watc1·1ng co11t,ti11r1· stock. ;\lte1· this we will 1)la11 to spend 
tl1e rest of the 111or11111g <)n <Jttestions. 

Bob De \,V1lcle, clo yott ,1·ar1t to st,11·t i11 on-y<Ju1· co111111e11ts? 

i\•IR. BOB l)E \•\11Ll)E: All r1gl1t, D1·. Ch;1cl,v1ck, I will ,1tte1npt 
to tell you a little !)it ;1bo11t w',1tc1· ancl its relatio11 to ou1· contai11e1-
ope1·,1tion. First oi ,111, I ,,,011lcl like to s,1y so111etl1ing ab<.)t1t e11viro11-
n1ent. 

• 

\rVe !)lace 0111· c,111s i11 ;1 l,11·ge '''c>oclecl ,11·e;1 ,,,J1icl1 has bee11 cle,11·ed 
and thinned. ·rhe t1·ees i11 tl11s ,11·e,1 cleiinitely 111odily the cli111ate and, 
conseqt1ently tl1e ,v,1te1· 1·el,1tio11s ot J)l,111ts By 11s1ng tI1e ,voods ,ts a 
sh,1de are,1, ,,,e get less ,1i1· 1nove111ent ancl less ev,11)01·at1011. 

Wl1e11 J)lac1ng the pl.111ts in bed~ ,vl11cl1 a1·e six feet ,,,1de, tl1ey 
shot1ld be gro111)ed 1n ,1cco1·d,1nce to tl1e1r ,,,,1ter 1·eqt1ire1nents. For ex
a1nple, all of yot11· sl1t1l)be1·y 111ater1al sl1ot1lcl be placed together. Yo111· 
yev-'s shoulcl be Sf'J),1r,1te Yo111· tv-,O-)'ear j111111)e1·s are ve1·y diiferent lro1n 
sucl1 plants ,is ,,16111·1111111 a11cl cotoneaste1· The le,1fy 111ate1·1aI 1n11st be 
,vatered 111t1cl1 111ore i1·er1ue11tl)'· 

The 11ext co11sidera1 ion 1s tl1e st11·face 11po11 ,,,hicl1 yo11 })lace tl1e 
t)la11ts. Tl1is is ,1e1·y i111J)Orta11t, ,incl 1 tl1111k it 1s one ol ot1r biggest 
p1·oble1ns. Tl1e st1rf,1ce sl1011lcl J)1·ov1cle excellent cl1·a1nage becat1se you 
1111,~t appl)' la1·ge c111;111tities ol 1,1,;1te1· to tl1ese pl,111ts. lt yo11 cannot 
d1·,11n the st1rface 11po11 wl1icl1 )'Ot11· pl,111ts a1·e 1·esting, the ,vater ca11not 
tiltrate th1-ougl1 tl1e })Otting 111ixt11re, a11cl le,tve tl1e ca11. The a11· spaces 
in the 111ediu111 atte1· )'Ott h,1ve ir1·1g,1tecl ,v1ll !)e gone, and vou ,,,ill in 
effect get .1 cl1·0,vn111g of the 1)la11t. ' 
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We u~e the C,tlifo1·111,t i1·1·1g<ttion ty1Je ~y~te111, ,vitl1 tl1c ,tll1111i11u111 
pipe and Sk111ner rotary 11ozzles for ol11· entire w,ttering syste111. rfl1ey 
are pl,tced at 40-foot inte1·vals. Ol11· later,1ls ,tre 40-foot ,111cl tl1e water 
source is ,t s1Jr1ng-fecl JJOncl tl1at ,ve l1ave. We t1se a F,tirb,1nks-l\1Iorse 
pu1np ancl 1t pu1111Js ,v,tter tl1rol1gl1 a tou1·-i11ch 111,ti11 to ot11· laterals 
,vhicl1 1·l1n IJarallel to the becls. The rot,1ry ty1Je nozzles give yol1 a11 
overlapping patter11 wh1cl1 I ,1111 s111·e yol1 a1·e ,111 fa1111l1,11· witl1. We 
ope1·ate at a consta11t 1Jress111·e ol ,1JJJJroxii11ately 125 po1111cls. vVe a1·e 
]Jt1tting on a11 ,1cre ot ,vater i11 tl11·ee ho11rs. \ 1Ve 11·1·1g,tte ,11JIJ1·oxi1n,1tely 
two acres at a ti111e. lt cloe~ ,1 ve1y goocl JOIJ ol d1st1·ibl1t111g tl1e ~v,tter. 

\ 1Ve have ap1Jl1ecl hycl1·<ttecl li111e to tl11~ ,,1,ttc1· ,111cl 1·,11scd the ]JH one 
1Joi11t. Jltsl by obse1·vi11g tl1e w,ty this l1111e l,tll~ yo11 c,111 tell the ve1·y 
fi11e a11d e,,e11 cl1~t1·1b11tio11 wl1ich yol1 1·cce1ve. 

Being i11 ,t 'A1oods area trees occ,tsio11ally block tl1e 1·otary IJattcrn 
a11cl we 11111st l1a11d-'A1,tte1· 'A'l1e1·e ,ve 11,tve ,t lcw 1Jl,tnts ,vl1icl1 a1·e 1111~secl 
IJy tl1e 11ozzles. Yo11 ca11 ,1l,v,1ys ligl11·e tl1,tt yo11 JJ1·ob,tlJly ,viii l1ave to 
do so111e ~t11Jple111e11tal l1a11d-,v,1te1·ing 

As f,11· as dete1·111 in i ng w l1e11 to ,t lJJJl y 'A',t te1· is co11cc1·11ecl, we l1se 
111oistu1·e-1·esistance blocks, ,vl1icl1 ,11·e 1111beclclecl ,11Jproxi111,1tcly i11 tl1e 
center of tl1e c,tns, ,vl1ich 1n lt1r11 are loc,ttecl ,tl ,,,h,tt ,,,e co11s1de1· stra
tegic points throt1gho11t the a1·e,1 Tl1ey ,11·c 1Jl,1cecl ,v1tl1 1·eg,11·cl to the 
va1·iety ot plant 01· a large gro111J ,,11th s11111!,11· w,tter 1·equ1re111e11ts. For 
exa1nple, we l1ave one £01· ye'A1s, one tor v1b111·11l1111s, a11d 011e 101· 1u11i
pe1·s, etc. We have about 15 01· 20 ot these sc,ttte1·ed tl1rougl1011t 0111· 
area, which th1·011gl1 expe1·1ence give 11s a l,111·ly goocl 111clic,1tion ol wl1en 
to wate1· before the 1Jla11t ,tctl1,1lly sl1o'A'S tl1,1t it neecls watc1·. 

We l1a,,e al~o 11sed t11e olcl r11le ol tl111111b 111etl1ocl 011 ,t sl11·l1b ~l1ch 
,ts Py1·acrt11t/1c1, ,vhicl1 will exl11bit ,t sl1gl1t clroo1J111g ,tl tl1c ti1J lt 
seems to be 0111· ti1·st lJl,tnl ,,1l11cl1 exl11bits s1g11~ ol the 11cecl 101· w,1ter. 

i\1IODER1\TOI~ C,HAD\VlCK: Tl1,111k yolt, Bob. vVe will go 
1·igl1t 011 to Jack Hi 11. 

J\·IR J. B. HlLL· I sl1ol1lcl like to st,11·t IJy ,tg1·ce111g e11Li1·ely ,v1tl1 
D1·. K1·a1ner on this 111,1tte1· of pl,111ts bc111g ,tl111o~t 11·1·e1J,11·,1bly cl,1111agecl 
IJy wilting. I ,vant to ,1ss111·e yo11 tl1,1t 011ce ,t 1Jlitzer j111111Jer l1a~ w1ltecl 
1t j11st never co1nes back. It 1n,ty co11ti1111e to g1·ow ,t little bit, bL1t it 
neve1· 1·eally 1-egains tl1e vigor it once hacl. 

Next, I woulcl like to clis,1gree witl1 Dr. Kra111e1· ove1· this 111atte1· 
of water ava1lab1lity. It i~ 111y t1nderst,111ding th,Lt tor ,Lil pr,tctical pur
lJoses in any given volu1ne ot soil, despite v,1r1,1tio11s i11 1111xlt11·c which 
1night r,tnge fro1n glass 111a1·bles to very linely sl1reclcled 1Je,1t 111oss, there 
will be found the s,1me a1110L1nt ol \\'ater ,tv,1il,1lJle to tl1e JJlant. 111 tl1e 
peat mo~s there is so much w,tter held hyclro~cOJJic,tlly, 111 tl1e glass 
1narbles there wotiltl lJe ,1l111ost 11011e. Tl1e1·c is l1oweve1·, ,1l111ost the 
sa111e a111ot1nt of water ,1va1lable to tl1e tJl,111t eve11 tl10L1gl1 tl1e 1111xes 
tl1e111~elves hold e11t11·ely clitfere11t c1L1,111t1ties. · 

To get on to what we shoot lor 1r1 Dl111clee, I woulcl like to deal 
tirst with this 111atter of cleter1111ning wl1en yo11 sl1oultl ir1·ig,1te. vVe 
11ave tried 11101~ture block~ ,ind pote11 t10111ctcrs. vVe li11,1! I y ca111e down 
to a ve1·y good ~yste111, ,vl11cl1 w,t~ sl1ggestetl to Lts IJy ,t ge11tle111,tn ol 
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Gern1an ext1·action wl10 , 1isite(l ot11· 11t1rse1·y 011e t1111e 1-Ic 1·ele1·1·ed to 
1t as the ''fie1·ct knt1ckle'' 111etl1od. yott stick )'Ottr linge1· 111to tl1e can UJJ 
to the f11·st knuckle a11<l yot1 c,111 tell wl1etl1c1· 01· 11ot 1t 11eecls wate1·. 

"\,Yithot1t being f;1cetio11s, tl1ougl1, \\1e t1,e tl1c 111ecli11111 to tell tt, 
\\'hen to ,vate1· "\•Ve si1111)ly knock a fc,v j)la11ts ottt ,111cl look ,tt tl1e 
111edium. Yot1 also get so yot1 c,111 ,111110,t tell by I 11 t111g 011e wl1etl1e1· 
01· not yot1 actt1,1Ily clo 11eecl ,v,1ter 111 tl1osc co11taine1·s at tl1,1t ti111e. 
There£01·e, ou1· cleter111in111g wl1e11 to 11·1·1g,1te i, ,111ytl1ing bt1t scie11t1fic, 
ve1·y mt1ch a 1·ule o( tl1t1111b. Tl1e wl1ite-s111ockecl sc1e11tists ,vl1ich .Ji111 
\,Yells 1·efe1·1·ecl to so111eti111e ,1go, tt11·11ecl 011t to IJe ,111 bro,\111 ;111cl do11't 
SJ)eak English Tl1cy s1)e,1k ,1 s01·t ol ,l S1),1111sl1 ,111cl tl1cy ,11·e ,t ble to clo 
a J)1·etty good jol) 

In ot11· 111etl1ocl of ,t])])ly111g 11·1·1g:1t1011 ,\1,1te1· \\1e l1;1,1e felt 1111ilo1·111it)' 
of ,tJJIJlicat1011 ,11,1s of JJ1·1111e 11111)01·t,1nce. Acl1111ttecll)1 ,,,e ,,,e11t to ,t goocl 
bit ()f t1·011lJle i11 tl1e setti11g ll]J <)l , 1,11·iot1s lixecl l1c;1cl SJJ1·i11kle1· syste111s 
to clete1·1111ne ,,·l1etl1e1· ,,·e cot1lcl get tl1e t111ilo1·1111ty tl1,1t 1s 1·ec111i1·ecl 1111-
cle1· these g1·0,11 111g co11clit1011s Q11ite J1·,111kly, ,,,e ,,·e1·e 11ot ,1l)le to clo 
so. Si11ce ,11ate1· is ;1cl111ittecl to l)e 011e ol tl1e 1·eall)1 J)1·i111e l;1cto1·s in 
g1·0,11th r,1tes, tl11s t1n1fo1·111ity is e11ti1·ely esse11t1,1I. 

\•Ve have go11e to tl1is little 111ovi11g SJ)1·i11kle1·. It 1s ,1 tc)ol tl1,1t l1,1s 
to be t1secl ca1·ef11ll)', as atl)' tool 11111st l)e II it is t1secl co1·1·ectly, tl1e s,1v
i11gs 1·ealizecl ;11·e ,1l111ost 1111IJel1ev,1ble Fo1· ex,11111)le, 011e 111,111 c,111 lite1·
;1lly take ca1·e ol tl1e i1·1·1g,1tion ;incl feecli11g 1·eqt111·e111e11t, ol fot11· ac1·es 
of co11ta1ne1· stock. No,v tl1e cco110111ic, i11,10l,1ecl 111 tl1is ,11·e c1t1ite ob,11· 
OllS. 

"\•Ve a1·e c111·1·e11tly i1·1·1g,1ti11g ,111 0111· <)11c-g,1llo11 co11t,1111e1, ,1t1to111a
tically ,,1itl1 tl1e 1110,1i11g SJ)r111kle1·. Tl1is 1111it g1,1es tts ex,1ctly tl1e s,1111e 
a111ot1nt of ,vate1· in eacl1 c,111 \ 1Ve aclj11st tl1e 11ozzle OJ)e11111g CJl1 tl1ese 
SJJ1·1nklers to the J)Oi11t ,vl1e1·e tl1ey ,11·e ,l])])ly1ng ,lj)j)l'Ox1111,1tely tl1ree 
q11arters of ;111 incl1 ol ,,,,1te1· 011 e,1cl1 ,1J)pl1cat1011. Tl1e tl1ree-q11,11·te1·s 
of an i11ch of ,,,ater gives 11s s0111e le,1cl1i11g tl11·<111gl1 tl1e lJotto111 ol tl1e 
can. \,Ye clo 11ot ,va11t to t,1ke ,t cl1a11ce 011 acc11111t1l,1t1011 ol ,ol11IJle 
salts in the co11t,11ner, so ,,,e lig11re to le,1cl1 ;1 little ,11itl1 e,1cl1 i1·1·igation 

"\,Yhat "'e c,111 five g,111011 c;111s - tl1cy ;11·e tecl1111c,1lly ,111 egg ca11 
,111cl are not Jive gallo11s ,111y 111ore tl1a11 ,1 No. JO enveloJ)e is JO inches 
long - are ,,,aterecl IJy !1,1ncl. At 011e ti111e ,ve tl1011gl1t tl1at we ,vo11lcl 
irrigate these by mccl1,111ic,1l sprinkle1·s by 111aking 111ultiple 1·1111s up ;111cl 
down the heels. That h,ts tur11ecl 011t 11ot to IJe J)r,1ctical 11ncler our con
ditions. Our freq11ency on these 1s al)ottl every five d,1ys. Ot11· 011e 
gallon cont,1ine1·s are irrigatecl on tl1e freq ,,ency ol fot1r Li111es a week 
throughout tl1e entire se;1son. Very ea1·ly ;111cl clt1r1ng the liot ,eason 
they are irrigatecl eve1·y clay. Wl1en growtl1 ,low, clow11 tl1cy ;11·e irri
gated every other d,1y or perl1a1)s eve1·y t,vo c!,1ys. Th,1nk you. 

J\,JQDERATOR CHADWICK: Tl1,1nk yo11, J,1ck. You will 110-
tice the1·e 1s so111e d1s,1gree111ent a111ong tl1e exJJerL,. We will go back 
to D1·. Kra1ner 1n ;1 few 111i11utes to co1n111cnt on tl1e poi11t J,1ck 11..ts 
1·aisecl. "\,Ye will l1ave ,t co111111en t f1·01n J 0!111 J\,f ,1!1lstecle 110w 

DR .. JOHN J\,JAHLSTE:DE· As h,1s bee11 cli,cussed, tl1e a!)f)lica
tion of \\'ater to 01·n,1111ental 1)l,1nts g1·0\\1 i11g 111 co11t,1i11ers on to!) ol tl1e 
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grot111cl c;1n l)c citl1e1· £1·0111 o,1c1·l1ead 01· fro111 a g1·ot111cl 01· st1l;-i1·1·igation 
facility. Eve11 tl1ot1gl1 tl1e g1·0,ve1· ha~ ,,,h,1t l1e l)e!icvc~ t<> lJc t111ilo1·1n 
stock, gro,v1ng 111 a 111ed1t1111 o! t1n1to1·111 co11s1stency, tl1e1·e a1·e J)ockets 
a11d a1·eas ,,,itl1i11 ;1 block wl1icl1 1·egt1i1·e 11101·e \\',tter tl1,111 ;1cljacent areas 
01· i11cliv1dt1,1I cont,1i11e1·s. Tl1e1·e 1s 110 111ach1ne yet tl1at c,1n be set to 
OJJerate 111ecl1,1111c.1lly to ,IJJI)ly Jttst that a111ot1nt ol w,1te1· ,vl11cl1 is opti-
111un1 for e,1ch JJl,1nt ,vitl1i11 e,1cl1 container. Gene1·,1lly the1·e h,1s been 
no substitute fo1· SJJOt ,v,1te1·i11g !)y ,in <>pe1·,1tor ,vitl1 ;1 water ,vand or 
simila1· gadget. 

Us111g e1tl1er tl1e tile cir plt1nge tecl1111qt1e (01· g1·owing, containers 
are brot1gl1t to lielcl c,11J,1city after planti11g, 01· 1Jrio1· to plunging. In 
ot1r ex1)eri111e11ts ,111 stock IJlacecl in ,vi1·e baskets (havi11g tl1e polyethyl
ene bag eitl1er on tl1e ot1ts1cle (fo1· tile growii1g) 01· on tl1e i11sicle (fo1· 
plt1nge) ,vas l1elcl to1· ;1 JJe1·iocl of: one 111ontl1, in ,1 ~11ade are,1, 011 top 
of the grot111cl. '1']1is ,1llo,11ccl for establish111e11t IJefore lielcl JJ!ace111ent. 
~'Io~t of tl1e stock \\',IS ,,,ell 1·ootecl l)y this ti1ne a11cl little loss ,vas st1stain
ecl in tl1e JJl,1nting OJJe1·,1tioi1. Both S)'Ste111s ,ve1·e loc,1tecl tinder ove1·
heacl iri·1g,1t1on lii1cs, ,vl1e1·e ,vate1· cot1lcl l)e t111ifoi·111ly ,tJ)JJliecl over the 
e11ti1·e experi111ent. ~'fost g1·011J)S, ho,veve1·, 1·egt11recl little sttIJIJle1nental 
11·rig'at1011 s111ce tl1ey 1·ootecl 011t 111to the st1rrot111d1ng soil area ,vhere 
1·ain£all suppliecl st1ff1cie11t ,,·,1te1· for g1·0,vth cl111·1ng tl1c 1958-59 seasons. 

In the JJl11nge syste1n, "'here plants ,,1e1·e pl1111ged in baskets, it was 
quite i111port,1nt to locate tl1e .st1rface of tl1e 111ecli11111 j11st belo,v tl1e sur
rouncl1ng soil l111e. 11 tl1is ,,·as not done, stock gro\\'i11g in such mecli
ums as spl1,1g1111111 111oss ,tncl sphagr1um 1noss and IJerl1te woulcl dry ver)' 
rapidly. Tl1ese 111cd111111s l1ter,1lly serve as wicks, ,vl1ich 1,tnnecl by dry
i11g winds r,1piclly cle1Jlete the n1oisture sup1)ly witl1in tl1e n1ecliu1n. By 
the same toke11 ,t l1gl1t 11111lcl1, on spl1agn11111 cont,11ni11g 111ixt11res plung
ed in tile is also w;11·r,111tecl, especially cl11ri11g the t,rst yea1· wl1en stock 
is becon1i11g est,1\Jl isl1ecl a11cl the 1nedi11111 1·eceives little sh,1cle lron1 the 
gro,ving JJl,1nt. 

~ 1IODERATOR CHAD,1VICK. Tha11k yo11, Jol111. vVe ,vill go 
on to Ken Reiscl1 for 11 is co1n111en ts 

DR. KENNf.'fH llEISCH: Just one co1n111ent l1ere ,tbo11t the gen
eral f;1ctors involvecl i11 i1·rigatio11 tech111qt1es. Ce1·tai11ly, we l1ave to 
conside1· tl1e econo1111cs since this is the basis for selecting a partic11lar 
commerci,11 oper,1tion. I tl1111k logically we ca11 clo ,t better JOb hancl
\\1atering a lot of this 111ateri,1l beca11se we ,vo11ld give it better and more 
constant care. · 

vVe have to ,,,orry about 111oney occasionally at Ohio State Univer
sity and l1a,'e not bee11 able to afford to hand water 10,000 or 12,000 
containers. As a resi1lt we l1ave used a cot1ple of techniques Altho11gh 
,ve haven't r11n anv resea1·ch sti1dies on it, we have observed that the , 
rotating s1Jrinkler l1as given us 11neven coverage. That is, ,ve have an 
excessive ,111101111t of ,,,;1te1· i11 tl1e inte1·ior part of tl1e r11n a11d so often 
not a s11fficient ,1111011nt on tl1e outer edge vVe h,td a11 excellent ex
a111ple ,vith Ji1·etl1orn, ,,,hicl1 ,vere all yello,v to,v,11·cls tl1e center of the 
ci1·cle £1·0111 co11tin11oi1s le,1cl1i11g bi1t ,,,e1·e excelle11t ,11·<it1ncl tl1e oi1te1· 
c<lge of tl1e Sf)J",1)' fJ::ttt<:'1·11 
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vV1tl1 a11 at1to111atic ')'Ste111 ,\·e 1·t111 i11to tl1e J)1·olJle111 ol cont1·olli11g 
tl1e ;1111ot1nt cif ,\,,1tc1· a1J!Jliell to tl1c JJl,111t. I tl1i11k t111{!er an(l cJve1·
watering 1s c1·i tical, as has been in{! 1c.-1 te{l ea1·l ie,· lJy D1·. Kra111e1·, ,tncl 
sl1ot1ld definitely IJe controlled in s0111c ,,,,1y, ,,,J1etl1e1· lJy tl1e ii1·st knt1ck
lc or s0111e othe1· technique It is 11ot s0111etl1111g yot1 ca11 leave on ancl 
go fishing and co111e back on i\'fo11clay ,tnd ex1)ect tl1e 1Jla11ts to IJe ,ti! 
right. It is qt11te different £1·0111 l1,1nclli11g J)l,111ts g1·0,ving in the field. 

In ,t stt1{!y several years ago "'e fot1n{l tl1,1t 011 ,1 st1nny day in 
Colt11nl)t1s, 1t take, abot1t fot1r hot1rs for :111 ;1vc1·:1ge J)l,1nt, growing in 
,t gallcin co11t;1i11er, to reach a !)Oint clcise to the ,vilting co11dition. It 
was fottnd tl1,1t these plants 1·egt1irecl ,1 111or11ing ,incl ,1tternoon ,vater-
1ng clt1r111g the st11n1ner and on cxtre111ely l1ot (l,1ys. 

vVe clo ,va11t to bring 11p one poi11t, ;incl tl1,1t i~ on tl1e tise of a 
tr,1vcl111g spr1nkle1· like J,1ck Hill 11,1s clescril)ctl. "\,Ve h,tve 11secl it a11cl 
tl1ink it is an excelle11t 1neans of ,,,atcring co11taine1·s ,,ve l1,1ve hacl 
s0111e trot1ble ,1,itl1 co111pact 01· dense c1·0,1,necl fJla11ts. It 1s ,,ery cliff1ct1lt 
to get ,v,1ter into tl1e contai11e1· JJ1·01)e1·, p,11·tict1larly wl1ere yot1 have a 
1noving SJ)rinkle1· and the ,,·ate1· is there £01· a relatively sl1ort ti111e. 
i\1f,1ybe J,1ck c,111 give so111e co1n111e11ts 011 tl1at 111 ,t 1110111ent. 
' S0111e n11rser1es i11 Ol1io (one 1n p,1rtict1l,1r) h,1s 11sec) st1birr1gatio11, 
11sing plants in ,t becl linecl ,,·1th J)Ol)'etl1yle11e pl,1stic. I think 111any o[ 
yot1 re,1lize that 1s a good ,v,1y to ,vater, bt1t yot1 clo 1·un into dise,tsc 
pro!Jle1ns, since tl1e wate1· sp1·eacls clise,1ses. Ho"'ever, this l1as bee11 
triecl ,incl the oper,1to1·s feel 1t is ve11' econo1nical a11cl ve1·y-effective, par
tict1!;11·Jy i11 sales a1·eas ,,,here they have the (Jl,1n ts ready for sale. 

One otl1er poi11t, back to this clisc11ssion c>f polyethylene. We clicl 
11sc a polyetl1yle11e b,tg for 111arketi11g purJ)Oses ;incl founcl ,ve co11lcl 
111;1int,11n adequate wate1· in the 111eclit1111 by t,tking the plant ottt of ,t 
can ,tnd })titting in a bag and clos1n12 the top. It workecl out very effec
tively as a n1e:1ns of 1narketing tl1e plant It ,vas lighter, cheaper, easier 
to l1anclle, a11d a goocl 1neans of n1aintaining tl1c 11101st11re. 

"i\10DER1\ TOR CHAD"\,VICK · Th,111k yot1, Ken. 
I ,,,ot1lcl like to ha,,e the 111ic1·01Jhone p,1ssecl do,,,n to Dr. K1·a111c1· 

110,v for co1n111ent on this j)Oint Tack Hill b1·011gl1t llJ). 
DR. KRAJ\1IER· I do11't !1apJ)en to l1ave any data 011 the water

l1olcling c,tpacity of 111arbles I do l1ave in 111incl clata fro111 some Cali
fornia stt1clies indicating that a partict1lar sane!, l1elcl abo11t three-tenths 
of an inch of readily available ,vater 111 a silt loa1n ancl cla)' they were 
working \v1th, 2.8 inches and 3 incl1es per vertical foot of ,vater w,ts helcl 
in a d,1y. In othe1· words, a very ronsicler,tble difference. 

Wottlcl yo11 c,1re to elaborate a little bit on your qt1estio11? 
l\1[R. HILL: I will restate the l1ypotl1esis f l1acl in m1ncl. This i~ 

tl1at ,t given volun1e of 1nedit1111 will hole! ;1l111ost tl1e sa1ne an1ount of 
wate1· ,1vail,1ble to the pl,1nt as ,viii ,1notl1er 111eclit1111. Is tl1,1t correct? 

DR. KR1\i\1ER: J clisag1·ee F1·<1111 n1y eXJ)erience witl1 soil I 
clo11't believe it at all. · 

l\1Ill. HILL. TJ1e backgrot1nd of tl1e st,1tc111e11t ()al tially traces to 
l\1[r H_oogencloom·s q11estion ea1·Iie1·, ie, ''Does 11ot tl1e sa11cl ,111cl JJC,1t 
tl1·y 011t 1·,1tl1e1· 1·c;1cl1ly i11 0111· g1·ee11l1ot1sc l)c11cl1,'' 
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It )1,ts alw,1ys lJcc11 ot1r feeling tl1,1t JJOrosity ,1s st1cl1 i11 ,t growing 
111ix tll>e, 1101 11ecc,,a1·ily 111c.1e,1,c tl1e f1·eqt1e11cy ol i1·1·ig,1t1on. Ol)vic)u,
Iy, tl1e JJlc1nt is only going to get so 111t1cl1 ot1t ol it. 

l\•fODERATOR CHAI),\TICK. ,,\1e '111a)' !1,i,1e to JJt1t tl1e~e t,,,o 
111e11 of( i11 a co1-11e1· tl1i5 afte1·11oon to t,tlk tl1is tl1i11gs o,•e1·. 

Befo1·e we OJJen 1l11s sessio11 to CJttest1011s, I ,v,tnt to call yot11· ,1t
tentio11 to one JJ,1rt of the p1·ogr;1111 tl1,1t ,vas 01nittecl ~·11e last JJl1,1se 
of tl1is cli,ct1ssion tl1is -;1(ternoon w1ll lJe on winter JJ1·otection of contain
er stock. Dr. Reiscl1 ,,,ill leacl oll ,111cl tl1e11 ,viii IJe followed b)' the 
1Ja11el. · 

Now 1( ,ve ca11 JJroceecl to the qttcstions, ancl !1e1·e ag,tin I wot1lcl 
st1ggest tl1at vo11 c<>11l1ne yl111r 911estio11 ,ts 11111cl1 ,ts JJoss1ble to ,v,1ter 1·e
l,1 t1011,!1i ))S. 

No,v, C,15e, yo11 st,11·tcc.l here ,1lJ011t 11,1!( a11 !10111· ,tgo to get ttp. '\,Ve 
will let yott ha,1e tl1e l1rst 911estion. 

l\•fR f-IOOGF.NDOOl{N: I v11011lcl like to cli1·ect 111y qt1estion to 
D1·. Kr;1111er. I ,,,a11t to say I a111 ,·ery !1aJJPY tl1,1t ,,,e l1ave a n1oistu1·e 
ex1Je1·t 011 the p1·og1·a111 fo1· a cl1ange. The qt1estion I ,1111 going to ,tsk 
hi111 is the old peren11ial qt1estio11 tl1;1t has bee11 i11 cont1·oversi,1I fo1· 
years. Wl1e11 ,ve get ,t cl1·y spell clo yo11 s11ggest tl1at ,ve stop, oi: con
tint1e c11Iti,1ation? 

Dl{. KRAl\•IE1~- I clot1bt th,11 I ;1111 the n1ost co1111Jetent one to 
;111s,11e1· tl1;1t q t1estion. I clou 1Jt tl1;1 t c11 I tiva tion s,1,,es 111t1ch ,,•a ter, if 
th,tt 1s ,,,J1at you !1a,•e i11 111111cl, bec,1t1se tl1e st1rface is cl1·ied ot1t so ve1·y 
qt1ickly It ,,,ill di·)' 011t ,,,J1ethe1· it i5 eithe1· ct1ltivatecl or ttnct1ltivated. 
As to tl1e i1nport,111ce o( a dt1st 1ntt!cl1, so far as I kno,v, if yo11 wot1lcl 
like to quote so111eone, several ye,trs ,tgo yot1 1night ,1s ,veil have s,tt 011 
the porch as to try to conse1·ve ,vl1a t ,v,ts in many soils. 

l\•fR. HOODENDOORN: If yot1 clon't ct1ltivate, yot1r grot1nd 
!Jakes ,tncl will crack. If yot1 clig anytl11ng dt1ring a dry spell, yot1 will 
fine! ot1t tl1at yot1 v11 ill l1ave 111ore 111oistt11·e ,vhere tl1e s111·lace w,is loose 
ratl1e1· tl1,tn ,vhere tl1e 5t1rface ,vas lJakecl 

DR. KRAJ\1ER: It is certai11ly trt1e that if the ground cracks ,bacl
ly this cloes increase water los5. So111e soil5 I know in Texas are rather 
hacl and tl1ey do cl1·y 011t faster. Tl1is 111ay be of some i1nportance tl1ere. 
I v11011lcl11't want to generali1e abot1t tl1e effect of 111t1lcl1. This cl,tta 
tl1at are available are rather contraclictory, and that is ,vhy I ,vo11lcl say 
I wot1ldn't bother to ct1ltivate. There is some 1nove1nent of water 1n 
soil in the for111 of vapor to,vard the surface, tinder certain conditions. 
Ho,v i111portant this wot1ld be in ottr cli111ate is ratl1er diffict1lt to say; 
it is cloulJtf11l. In some clry climates tl1is is quite noticeable, altl1011gh 
it isn't likely to lJe in1portant in the 5111111nerti1ne bec;111se the temper,1-
t11re graclient isn't rigl1t for it. 

l\1R. JilvI v\TELLS: I wot1lcl like to ask Dr. Kra111er to elaborate 
on this paraffin test on leaves. I ,vot1lcl like to know the ti1ne of day 
th,Lt it is best tisecl, the best type of leaf to t1se it on, !10,v mucl1 paraffin 
t0 ,tpply, and ,vhat clo you look fo•r? 

DJ{. KRi\i\fER: This test i5 lJ,1sell on the ,1ss11111JJtion tl1at tl1e 
,1ri111,11,1, 1l1e little 111i~crosc0pic po1·es i11 tl1e lc,tve~, te11cl to close jJt·c-
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111,1tt1rely wl1en ,t pl;int j5 st1lfe1·ing f1·0111 a Vl',lter lleficit. Tl1e1·ef<)re tl1e 
test is t1s11;1lly 111,tcle in tl1e 11101·11ing, say ,tr<)ttnll 9.()() c)'clo<-k, l)ec,111~e 
the ston1ata 011 al111ost all J)la11ts are OJ)en at tl1at ti111e oi cl,iy. lt tl1e7' 
a1·e s11ffe1·ing fro111 ,t ,,,ate1· cleficit tl1ey 111ay l1ave beg11n to clo5e l)y th,tt 

• t11ne. 
In tl1e c,1se of several o[ the J)lants, citr11s, £01· exa1111)le, ke1·ose11e 

oil ,vas used Joi· ,L good ,vl1ile. Tl1ey are 11sing t11rpent111e ;111cl tl1ey are 
11sing a mixt11re of kerosene ,ind turpentine, I IJelieve, ,vitl1 a heavier 
p,1r,1ffin 011. 01·clinary 1n1ner,1l oil can be bought at the cl1·11gsto1·e to 
get ,,ario11s v1sco5ities. It l1,1s been 11sed 011 cotlee trees s11cce,sl11lly and 
on v-rl1eat ,111cl 011 co1·n ,,,1tl1 d1fle1·ent 111ixt11re "I'he tro11blc 1s, I can't 
give you a gene1·al reco111111e11cl,1tion for all crOJ)S since there 1s so 1nuch 
variation in leaf cl1aracte1·1stic. After yo11 l1,1ve selected tl1e 111ost suit
;1IJlc mate1·i,1I yo11 can tell ,vl1etl1er or 11ot int 1ltrat1on is occ11rring be
c,tuse you will h;1ve a w;1te1·-so,1ked appe,1r,111ce, it it goes i11. I[ it 
does11't g·o i11 yo11 ,,,on'r get tl1,1t aJ)peara11ce ,incl c1bvio11,ly tl1e sto111at,1 
,11·e closed . 

.i\1R vVELLS: Is the i11f1lt1·ation qt1ite q11ick? 
DR. l(RAi\·fER: It is J)r,1ctically instant,111eo11s. 
i\1fR. WELLS: Do yo11 11se it 011 a n1,1t11re leaf or a young one? 
DR. KR;\i\,IER: Prinr1JJ,1lly a 1natt1re b11t riot over-age leaf. You 

,h~11ld stick to le,1ves of the s,1111e ,1ge. Obv1011sly, yo11 are going tf> kill 
a little spot in tl1e leaf ,,,itl1 tl1e infiltratio11. 

i\1IR. FLEi\1IER (P1·i11ceton, N. J.) : I ,vo11 lei I ike to clescr1 be a po
ten t1ometer ,vl11cl1 ,,,e 11se very s11ccessf11lly tor broadleaf pla11t5 at 011r 
n11rsery. 

They cost 15 cents aJ)iece ancl they are ,;1leable at the encl of tl1e 
c11rrent season £01· 60 cents ,lj)iece. It is Hyd1·r1ngea 111ac1·r,pl1ylla the 
common florists hyclrangea. \ 1Ve place this SJ)ecies 1n 0111· blocks 011t in 
tl1e field and also 11se it 1n 011r li1111ted cont,1ine1· operation 

011r ex1)e1·1ence has sl10,vn tl1at this va1·iety of hydrangea exhibits 
,vilting when the field 1s IJelo,,, optim11111 co11ditions fo1· the 1·est of tl1e 
pla11ts, ancl sho11ld be ir1·ig,1tecl It see1ns to be very acc11rate. The 
hydrangea l1,1rclens off as it gets older just ,ts we want 0111· tielcl plants 
to l1arden off. We are able to ;1cc11rately irrig,tte rigl1t 11p to the close 
of the gro,v1ng season. 

If it is ext1·e1nely cl1·y, tl1is ,,;1riety will even v-,iJt in early SeJJte111ber. 
\ 1Ve find that v-·e son1et1111es l1ave to ,,,ater late It the soil is only n1od
erately clry, it cloesn't v-rilt ,incl that means OJ)tin1u111 conditions for 
l)ro,tdleaf plan t5 at that stage of their grov-rth. 

MR VERKi\DE: Bob, yo11 very briefly ,vent by so111etl1ing in 
yo11r talk ,tbout watet·. Wl1,1t is wetter w,1ter. and I ,vas wondering 
how it is applied and how be11eficial it is? 

J\,JR. BOB DE \,VILDE: The q11estio11 ,,,,1s, ''Ho,,, !Jenefici,tl is the 
\\'ater wette1·, co111111ercially kno,v11 ,ts Aqtta-gro?'' 

It is a ,,,,1te1· ,vetter JltSt exactly as the n,1111e says; it 111;1kes ,vater 
,vetter. It en,tbles the water to J)enetrate the soil n1ore rapiclly and 
111ore thoro11ghly \,\Te appliecl 1t in one appl1c;1tio11 in fuly. This, we 
feel, is clefi11itely !)enefic1,1I. It ol)v10115Jy g,,ve 11s 1nf>re 1·,,,)icl J)e11etr;,. 
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tion, !Jetter wate1· clist1·1IJ11t1on tl11·011gl1011t tl1e ,01! 111ix It !1,1s lJce11 
11sed ,t g1·e,1t c!e,11 011 golf co111·,e,, ;111d ~o fo1·tl1. . 

Also, l ,vould like to ac!cl tl1,1t i11 01·cle1· to ;1jJjJly 11101st11re 111ore 
effectively, ,ve do a lot ol night i1·1·1g,1t1011. 

i\,JJZ. ,,vAL'rEIZ }". GIZ.1-\~'IPP (lZecl B,111k, N .J .) . l-Io,v clo )'()ll ;11)· 
j)ly It? 

i\'llZ. DE v\'lLI)E: lt 1s ,lj)JJl1ecl clirectly tl1ro11gl1 tl1e 1rr1g<1t1011 
syste111 lt is 1njectecl 111to the irr1g,1tio11 ,yste11i. 

i\,JR GRAi\,[PP· l)o yo11 tl1ink this cl1,11·acte1·1stic ,vc>t1ld 1·e111,1111 i11 
tl1e soil? 

l\'[R. DE ,,\TILDI~· It is not ,1 l,1st111g effect tl1.1t ,,,ill 1·e111ai11 lo1·-
eve1· 111 you1· 111ecl111111. 

i\,JQI)ERA TOR Cf-IAD,'\TICK: I IJel1eve H 11gl1 Stc,1ve11so11 l1;1s ,t 
• 

question. 
i\11Z. STEA VENSON: I ,vo11lcl like to ask ,t q11est1011 co11ce1-11i11g 

,v,1te1·. vVe ha,,e t\l'O ,0111-ces of ,,,,1te1·, tl1,1t 1s f1·0111 clee1J ,,·ells ancl lro111 
JJ011cl ,v,1te1· ,,,hicl1 is cle1·1ved £1·0111 i11lls1cle 1·11noll. 0111 cleeJJ ,,·ell ,1•,1te1· 
1s not s;1ti,f,1cto1·)' bec,111se ot tl1e 111111e1·,1l c.onte11t ,111cl 1t, i)111lcl-u1> 111 tl1c 
c,111s o,1er ,t seaso11. 011r co11ce1·n ,vitl1 tl1e s111·l,1cc ,1•,1te1· co111es !1·0111 
the University of C,1lifo1·111,1s' bulleti11 111 ,,,t11cl1 c,111tio11 is 111acle co11-
cerning the presence of ,v,1ter 111olcls 111 s111·face wate1·. \Vl1ile ,ve haven't 
been ,1ble to observe ,1ny det1·i1ne11t,1l effect b11t I ,,·ci11cler 11 tl1,1t 1, ;111 
,1ct11al 01· jJOte11 tial cl,111ge1·? 

DR. KRAi\1IER· ,ve do kno,11 tl1at cl1seases ;11·c ,1Jre,1cl 111 s111·f,1cc 
,vatcr in tobacco, fo1· exa1njJle, ;111cl this is a clefi11 i te fJ1·ol>le111 1n irriga
tion. That 1s tl1e 011ly co11t1·ib11t1011 I c,111 1nake 

l\'IIZ. HILL: 1 wonclcr if i\11·. Steavenson ca11 tell 11s wl1,1t tl1e 
1ni11eral content of the cleep well is th,tt 1·ende1·s tl1e ,vater uns11it,1lJle 
for i1-1·ig,1t1on. ls it socli11111, pot,1ssi11111, carbo11ate, 01 a bicarbo11,1te 
prod11ct? 

i\,JR. STEAVENSON: It l1as IJee11 an,1lyzecl, b11t I c.a11't recall it's 
;1n,1lysis. It 1s a h,11·cl ,v,1tf:1·. Fo1· lielcl i1·1·igatio11 1t is all r1gl1t, IJ11t 101 
contai11cr growing ,,,e get an acc1111111l,1t1on of s,1lts cl111·i11g tl1e se,1,011 
a11c! r,tpicl elevatio11 of pH .beyond ,,,J1,1t ,ve ,v,111t. F111·ther111ore, 111 
spri11kli11g, we get a cleposit on the foli,tge ,,,hich is, of' co11rse, not IJene
fic1al. 011r JJ011cl ,v,1te1·, th11s far see111s to be excelle11t, ,1ltho11gh I l1,1ve 
l)een conce1·ned alJ011t the j)Ossib1litv of 111olds. l c,111't obse1·,,e a111• 
t1·011ble. I just ,,,011cle1·ecl if anyo11e !1acl a JJroble111 !1·0111 11s1ng 1·t111olt 
,va te1· i11 con taine1· 11·1·iga tion? 

. 1\'f_R. HILL: ,-ve 11se nothi11g b11t ,vcll ,,,ate1·. "ro,va1·d the e11cl of 
tl11s season ,,,e did !incl it necessary to r11n an an,1Iys1s on tl1e ,vate1· ,ve 
are getting fro1n our "'ell. The 1·es11lts indicatecl ,,,e hacl ;1 ratl1e1· h1gl1 
IJ1c,11·bonate fraction in tl11s ,11ate1·, so fo1· the U)JC0111111g season ,,·e ,11·e 
going to 11se iron s11lpl1ate 1·1ght 111itl1 0111· fe1·t1l1ze1· ,111cl 1 ho1Je 1t will 
,vork 011t 111ost of tl1at prol)le1n 

DR. CHARLES HESS: Jack, I do11't tl1ink yo11 ,t11s,vered the 911es
tion Ken Reiscl1 posecl befo1·e, as to tl1e ,,,atering cl1llic.11lties witl1 an 
,t11to111,1tic ~JJrinkle1· 011 J)l,111ts ,vl11cl1 fo1·111 ;1 canoJ)Y ove1· tl1e tC>)) of tl1c 
(.,I 11. 
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j\,fR. HILL. v\TE' tisc tl1c R,1in King 111,111t1!,1rtt11·ccl liy S1111liea111. 
J(-~OB 1, tl1c 111o<lcl 11t1111IJc1·. 

The w,1te1· e111e1·ges f1·0111 ,1 1·ot,1t1ng ,J)rinkler heltl s0111e 24 incl1es 
,1IJove tl1E' g1·ot111d 011 tl1e ste111. Thi5 e11ti1·e s1Jrinkle1· 111c)vcs a11to111,1-
t1cal I y at ,L 1·,1 te cleter111 i11ell b)' tl1e ft1nct1011 l)f IJotl1 wa te1· 1)1·cs,t1re a11cl 
,v,1ter ilo,v. Tl1eref1)1·e, tl1c ,tJJ1Jl1c,1t1011 to ,111 i11tli,,idt1,1l c,111 v.'ithin tl1e 
r,1d1us is ,1t1to111,1t1c,1lly co11trc,lled. 

No,v ,ve feel beca11se tl1e JJattern of w,1ter lro111 this SJ)1·i11kler 1noves 
;1s the spri11kle1· ,tJ)proacl1es ,t JJlant, the l1r,t clroJJ of ,vater enters that 
c,111 ratl1er olJliqt1ely fro111 011e side As tl1e SJJt·inkler passes th,tt JJ!a11t, 
ancl 1s ret1·e;1ti11g, tl1e ];1st cl1·c>JJ e11ters £1·0111 tl1c othe1· sicle. Therefore, 
,vhe1·e it 1n,1y 11ot clo an ,1clcc111,11e job of v.',1te1·111g a JJl,111t wl1icl1 !1as ,111 
,1bsolutely t1gl1t c;1110JJY, it ,,,ill co1ne clo,e1· to tlcJing ,1 bette1· jolJ than 
,t11y fixecl l1e,1cl or ,,n,,thing ,l1cJrt of hancl ,v,1tcring the c,1n. 

We, i11 t1·t1tl1, ha,1e l1,1cl 11<J troubl<:' 111 getti11g acleqt1ate w,1te1· 011 
so111e co1111Jact JJf1tzer jt111iJJe1·s. vVith the ty)Jical conife1·s tl1<1t JJro<luce 
tl1,1t cano1Jyi Ike g1·owtl1 ,,,e l1a ,,e 11E'\'e1· felt th,1 t w,1 ter111g ,,· ,1s ,1 problen1 
,,,itl1 tl1is tyJJe ol SJJrinkler. 

DR. REISCH: ,,ve arc t1s111g tl1e s,1111e tyJJe of sprinkle1· ,111cl I ,,,ill 
,1gree with f,ick Hill. I th111k 1t is proba!Jly tl1e best yo11 can get. 

l\1R. L1\NCASTEll (l~orts1no11th, Va.) : For a icJng t11ne we 
tl1ot1ght ha11cl-,v,1tering ,,1,1s tl1e only way vVe !1a,1e revertetl now to a 
sqt1,11·e he,td 5)J1·i11kle1· ,111cl it will do ,1 ve1·y good job. I tl1ink the 
c,tJJ,tcity of tl11, )Jartic11];1r l1e,1cl 15 five g,1llo11s JJer 111in11te, so yo11 can 
see that ,L lot of ,,,ater i~ co1111ng out. 

DR. SIDNEY \V t\X1\1fAN (Stor1·,, Co1111ectict1t) : I ,vo11lcl like to 
clirert this <1t1e,tion to Dr. Kra111er. vVot1lcl yot1 care to co111ment 011 
tl1e relative r,1tes of ,vater loss from pl,1nt, exposed to st1nl1ght on a 
qt1iet day as co1111J,11·ed to tl1e rate lost 'on· ;1 w111cly, cloudy cl,1y? 

DR KllA~fER· I clon't havE' any q11,1ntitative clata in 111ind on 
tl1is quest1011 Tl1ere is 11c1 clot1bt that ,11 i11cl i11crease, water loss. The 
worst day, ,ts yot1 ,ti! kno,\·, 1s ,t st1nny, ,,,i11cly clay. I can't give yot1 the 
relative r,1tes o[ ,,,ater loss, l1cJ,,•ever, on ;1 ,vincly, cloudy cl.ty as ,tgainst 
,,. bright, s1111nv clay. 

I wo11lcl like to follow 11p the point of the efficiency of night irriga
tion. I think tl1e· efficiency of night irrigation 1s greatly over-estimated. 
vVhat water is evaJJoratecl clt1r1ng the day ,vl1ile yot1 are p11tt1ng 1t on 1s 
sitnply water that is evapor,1tecl fro1n the 1n1st. This water would prob
ably have been e,1aporated anyway to a large extent. Fro111 the stand-
1Joi11t of 'W,tter, yot1 don't s,1vc as much as yo11 think you 111igl1t bv ir
rigating at night. As l\ifr I)eWilde h:1s ])01ntecl out, it is so1netimes 
q11ieter at nigl1t ,ind, tl1erefo1·e, 111ore eflicient, b11t I doulJt if yott save 
,,ery 1n 11cl1 w,1 te1·. 

l\1IR. l)E vVILDE · The1·e is one tl1ing I ,,,oul(l like to ad(!. I 
tl1i11k v,,e are ,111 in ,1cco1·cl th,1t 110 111atte1· ,vl1,1t watering techniqtte we 
11se, it c,1n still i)e im]Jro,,ecl t1pon. I ,v1ll 11ot clefend 011r rot,1ry type 
systen1 .ts bei11g l1ighl,1 eftic1cnt, but we clo 11se extre111ely l1igh pressures 
,incl we cl<> get .i sn1aller cl1·01)let th,1n tl1e c>rclinary rain tlroJJlet. The 
Ski11ne1· l1e,1ll l1.1, co111e 111) 1vitl1 ,t fe,v 111oclil1r.1ti<>ns ,vl1icl1 i111p1·ove it 
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co11sicle1·,1l)ly (>,·e1· tl1ci1· olcle1· t)'JJe Tl1e)' l1;1,'e ;1 s1)1·i11g loaclecl head 
110,,, wl11cl1 kcej);, ll1c 1·ol,1li(>11 :tl ,t L<>11;,l,111l ,()Cccl, 11·c 11,c <(>Jll()lclc C)\'e1·-

lapJ)ing. 
l\1IR FLEl\1IEl{: I "''Ottld like to cl1sag1·ee ,,,ill1 1)1·. K1·,1111e1· obottl 

11,igl1t ve1·st1s cl,1y i1·r1g,1t1011, partict1l,11·l)' 11·!1e1·e yoLt ,11·e g1·0,v111g c1·ops. 
We have ,L l,1rge ;11·ea exposed to tl1e ,L1r. vVe l1,1vc actt1,1lly J)iaced 
sqt1are 1)ie JJans 1111cle1· cle11se 5l1r11bs that ,,,e ir1·1g,1tecl cl11ri11g tl1e day· 
ti111e ancl irrig,1ted :1gain ,tt night. Ot co111·se, ll1ere w,1;, 111ore wi11d 
duri11g tl1e cl,1y, l)11t on p11tting clo,vn an 111ch (>l ,v,1te1· 1ve tou11d we 
gai11ed ,tn e1gl1tl1 ol ,in incl1 by irrigating ,tt nigl1t. ·r11at cloesn't see111 
like very 1n11cl1, ;ind ,vhen yot1 are pt11n1)1ng "'',ttc1· _,incl 111c>ving tl1e pipe 
;11·ot1nd, tl1;1t re,1lly 5111,111 a111011nts 11101111ts Lil) l)y tl1e t1111e yo11 are 
thro11gh. 

DR. KlZAl\•fEl{: l~11t ,,,he1·e clid tl1at eigl1tl1 <>l ,111 111cl1 of w,1te1· 
go? IL yot1 clicln't lose it by evapo1·atio11 11·0111 tl1e 11·1·ig·,1t1c>11 ;,)'Ste111 yot1 
lost it £1·0111 eV,L(D01·atio11 by tl1e JJlants clL11·ing tl1e cl,1y. Tl1is is 111st a 
111atter of e11ergy b,1la11ce. I think ,,,e 1·e,1lly k1cl 0111·seJ,,es ,1bo11t tl1is a 
good cle,11, ,111cl I clo11bt tl1ere 1s 1·eally e110L1gl1 ,,,,1tc1· ;,,1vecl to 111ake 1t 
1vorth,vhile. 

The J)oi11t I a1n t1·ying to 111ake is tl1,1t 11 tl1e ))l,111ts ,,,ere 11ot i1·
rigated d111·i11g tl1e clay they ,vo11ld lose tl1c eqL11v,1le11t ol a11 eightl1 ot 
,Lil i11cl1 111ore c>r less of sp1·ay ,,,,1ter As soo11 ,ts y<lLt !Ltr11 011 the w,1ter 
you will stOJ) t1·,111;,p11·;1t1011. In tl1e 111gl1t i11ste,1cl <>I tl1e W<lter co111i11g 
{ro1n the pl,tnt, it 1s e1rapo1·atecl lro111 tl1e ()l,1nt l"l1i;, is 111y l111e of a1·gu-
1nent. 

lvlR. FLEl\1IER: i\1Iy line of argL1n1ent is tl1,1t y<>Lt 1v,111t the wale1 
in the soil ,incl tl1erelore I woulcl like to k11ov\' 11 tl1ose ))lants really 
-''Ottld ev,11)or,1te ,1 ft1ll eighth of an incl1 (!t11·111g (>11c ;,tinny day. 

j\,fODEI{;\ TOR Cff.1-\.D,-\TJCK: vVe ,,,,1,1t 1v,1te1· in the J)lant, not 
in the soil. 

1\1IR. HJLL: ,,\Te reg,11·d tl1e c1·eat1011 of a s1Jecil1c cli111ate ,11·ot1ncl 
those plants ,,,he11 tl1ey ,11·e 1nost active, as being ,,e1·y 11111)01·t,111t ~fhis 
is "''11y ive act11,1ll)' ,,,,int ,,,ater eva1)01·ati11g 111 tl1e ,1i1·. I tl1ink tl1e clay· 
ti ,ne is best. 

l\1IODEI{ATOR CI-1.A.D,i\TICK: ,,,1J1en Harvey Te1111)leto11 set 111) 
the J)rogra111, I w,1s i11for111ed that we shot1lcl stOJ) ,tl 11 :'~0 One a11-
11011nce111e11t, !10v\'C\'er, llefore we adjot1rn, l\1fr. Jl1•esicle11t. 

PRESIDENT NORDINE: Because ot the great nu111bers of ne,v 
J)eople attencling the 111eetings for the first ti111e this ,111not1nce,nent con
cerns l1ow tl1e Pl,111t Propagators Society OJ)er,1tcs rcl,1t1ve to 111e111ber
;,hip. Visitors are i11vitecl to ;1ttend 011e 111ccting ,ts ,1 g11est, tl1e invita
tion being obt,1i11ecl fro111 ,t n1embe1·. They tl1e11 c,111 olJt,110 an appli
cation bl,1nk fro111 ottr Secretary and apply tor ,1 111e111,be1·sh11J. Ratl1er 
than to t,1ke ti,ne at this part1c11lar ti111e to 1·e,1d tl1e 1·t1les 111 regarcl to 
1ne111bershi (), "''e l\'til refer yott to the Secretary 1·or I 111·tl1e1· q 11,1l iiica tions 

I believe that' is ,ill at this ti111e Re111e111l>e1· tl1;1t tl1e 111eeting be
gi11s tl1is ,1fter11c1011 ,tt I: 30. 

Tl1c ~c~,io11 1·ece~secl .1t 11 :45 o'clock 
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USEFULNESS OF VARIOUS DIAGNOSTIC METHODS 
IN DETERMINING NUTRITIONAL DISORDERS 

.A.. I,. KEN\VOR"l'f[)' 

DejJ111 t111e11t of H1J1t1c11,lt1111: 
1\11rl11gc111 Strite U1111Je1J1ty 

Er1st Lr111s111g, 11i1cl11gr111 

vVhe11 tl1e pla11t 1)1·01)agato1· so,,,s seecl 01· 111,1ke, ct1tt111g, ,1, tl1e i11-
it1al steJ) in J)rodt1c111g ne,11 J)l,1nts, l1e co11sc1ously 01· st1b-co11sc1ot1sly 
v-1011ders whetl1er or 11ot tl1ey ,,,ill gro,v J)1·01)e1·Iy. He 111,1y l)e concernecl 
,1,1tl1 seecl ,,iab1lity, !J1·e,1king ol seecl clo1·111,111cy, seecl ge1·111111,1tio11, 01· tl1e 
5electio11 of ,vood 01· JJl,111t J),11·ts lor ct1lt111g, In tl1e seecl IJecl, J)I'OJ)ag,1-
t1on lra1ne 01· nt1rse1·y l1elcl, l1e co11cer11s l1i111,ell ,,,itl1 Sl)Il textt11·e, soil 
111oistt1re, soil ae1·,1tio11, s011 lt111gi, soil b,1cte1·1,1, soil 111,ects. soil 11e111,1-
todes, etc. Soone1· 01· l,1te1·, lie 111ay l)eco111e co11ce1·11ell ,1,itl1 JJ!a11t 11t1-
t1·1e11ts or soil fe1·t1lit)' ,111cl ,,,oncle1· ,vl1etl1e1· or 11ot tl1e JJla11t, ,1°111 cle
veloJ) detic1e11cy S)'l11J)to111s 01· sl10,,, 111,t,111ces ol to"-1city ,,,l11le i11 tl1e 

• conta111e1· 01· nt11·se1·v ro,11• , 
Years ol ex1)e1·ie11ce J1a, t,1t1gl1t 111,111y ol yot1 tl1e tecl111ic111e ol J)1·e

JJar1ng a seecl bed, J)1·op,1g,1tion fra1ne 01· nt11·se1·y tielcl. )''ott c,111 JJ1·e1)a1·e 
tl1e111 1n such a v-·,ty a5 to inst11·e 111ost of tl1e ))l1ys1c,1l le,1tt11·es clesirecl 
fo1· best plant J)e1·tor111,111ce. ()bviot1,Iy, ,,,e clo11't ,ti! clo 1t tl1e s,1111e 
,,•ay. \iVe ca11 v1st1,1lly juclge soil co11clitio11 ,ts 1·elatecl to d1·,1i11,1ge, 111ois
tu1·e l1old1ng capacity ancl ae1·at1011 !)tit it is 11ext to i1111)oss1ble to vis
t1ally judge tl1e soil as 1·egarcls le1·til1ty 01· nt1t1·1e11t stlJ)!Jly. Cl1,11·,1cte1·is
tically peat, 111a11t11·es 01· otl1e1· !01·111, ot 01·ga111c 111,1tte1· ,11·e ,1clclecl to tl1e 
soil 01· g1·ow11 011 tl1e tielcl ,111cl l,1te1· 111co1'1)01·,1tecl 111to tl1e soil to i111-
J)rove soil text111·e. Ho,ve,·e1·, 111anu1·e is 11ot al,1•,1ys ,15 goocl ,1s 1t 1111gl1t 
be. Both 111anu1·e a11cl 01·g,111ic 1·e,idt1es of c1·01), ;11·e 011ly ,ts go<Jcl a, 
tl1ei1· sot1rce. For exa111ple, g1·ow111g ;1 covc1· c1·01) 011 ,1 f1elcl tl1;1t is 
clelic1ent i11 a particttlar nut1·ie11t 1s 11ot likely to co1·1·ect tl1e clelicie11cy 
unless tl1e clelicie11t 1111t1·1e11t is .1clclecl. 

111 01·cle1· to IJ1·eve11t n11t1·ie11 t cl1so1·clc1·s 01· to llctect tl1e llevelOJJ111e11t 
ol ,t nt1trie11t cli,01·cle1·, ,1nyo11e ,vo1·k111g ,v1th J)l,111ts 11eecls ce1·t,1111 cli,1g
nostic tools. \•Ve have the cliag11ostic tool, 11eces,,11·y to co11trol tl1e 
nutrition,11 statu, ol our J)lants. S11cl1 tools ,11·e ( l) clelicie11cy sy1111J
to111s, (2) soil te,ts, (3) s01! analysis, (4) ti;s11e te,t,, (5) lc,1l 01· !)!ant 
analysis, and (6) t1elcl trials. Tl1ese tool, ,11·e u,el11I Howe,,er, tl1e)' 
are usef11l <Jnly it tl1ey are 11sed. (Eve11 tl1e c,1r 01· tr,1cto1· i; 11ot 11;elul 
if not usecl.) Eacl1 ol the,e di,1gnost1c tools h,1s 1t, li111it,1tio11s a11cl eacl1 
has its adv,1nt,1ges. \Ve sl1011lcl consicler tl1e,e ,1clv,1nt,1g·e, ,111cl cl1,allv,111-
tage; in order to ,1r1·1ve at ;1 logical ,IJ)J)ro;1cl1 to co11tr1)llell ])l,111t n11-

• • t1·1t1on. 
DEFICIJ-:NCY SY1\1I PTOJ\,fS 

Tl1e,e ,11·e 11,eft1! in clete1·1111111ng ~c,,e,·e 01· c1·itic,1l ,l1<i1·t,1ges <>l 
,ir1gle, ;111d ;0111eti111es clo11ble, nt1t1·ient-clc111e11t cleficiences. Us11ally 
when more than one n11 tr1ent-ele111en t is clel 1c1e11 t tl1ere is no visible ex
pression ol the ')'111pto111s lJt1t tl1e ])l,111t n1,1y 11ot J)e1·fo1·111 r1<>r1nally. 
Also, by tl1e ti111e clelicie11cy ,y1111)to111, l1,1ve ,11)JJe,11·ecl, 1)l,111t growtl1 hit, 
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alre,tdy been clra~tically reclticecl. Howevc1·, ii tl1e clelicie11cy sy111pto111s 
clevelop :1nd are known, tl1ere is no otl1e1· 111etl1ocl ,)l cli,1g11os1s that is 
qit1clle1·, eaJ1e1·, ancl clieapei· tha11 the ttse ol ,t1cl1 ~y1111)to111~. Unlortu
nately, delicie11cy sy111J)to111s a1·e 11ot kno,v11 lor ,ti! 11utr1e11ts tor all 
c1·ops. Still 1nore t111(ort1111,1tely, tl1e ~y111J)lo111 lor ,t 1),11·ticular nut1·ie11t 
cleficiency 111ay va1·y ;1ccorcling to concl1tio11s t111cle1· wl1icl1 it clevelops. 
Fo1· ex,tmJ)le, 111ag11esi11111 clelicie11cy i11 !)!t1cl)e1·1·1es ~11ow ,1 1·ed color i11 
good light but yellow in JJ001· ligl1t. 

In aclclition to ic!entilyi11g a cliso1·dc1·, vis11,tl ~y111J)to111s 111,ty clisti11-
011ish betwec11 111ttrition i11sect a11cl clise,1sc cliso1·clers. J\·lr. Zi111111e1·111,111 
t, ' 
,,,ill sho,v sl,cles ol J)la11t 1111t1·1e11t clcl1cic11cie~ t\s !1c sl10,vs tl1e~e slides, 
I ,vould like fo,· )'Ott to 11<Jte t!1c JJatte1·,1~. F<)1· tl1c 111ost 1J,11·t, tl1e ~y1111)
to111s ,viii sho,,, cl1a1·,1cte1·1~t1c 1),1tte1·11s ,ts 1·el,1tecl to tl1e 111,1rgi11~ 01· vei11s 
of the leaves. Also tl1c JJatte1·11 ,,,111 !Jc e~~e11ti,1lly tl1c s,1111e (1·0111 leaf to 
leaf fo1· eacl1 clelic1e11cy. Hov1•eve1·, tl1e J),1tte1·11 of b1·ow11, yello,v, 01· 1·ec! 
d1scoloratio11 v1rill not ol 11eccssity be tl1e s,1111c lo1· ,tll ~1)cc1cs 01· v,11·ie
ties. Regardles, ol JJ,1tler11, tl1e 5)'11tJJto111 ,,,ill l)c related to tl1e vei11s ol 
the leaf. As £01· 111sects ,till! clise,ises, tl1e cl1,1racteristic JJ,ttte1·11 does 11ot 
c!evelo1) in 1·el,1t1on to le,tl veins. l11sects ,111c! clisc,1ses clo 11ot l1,1ve ,1ny 
JJ,trticular rega1·cl to le,1[ ve111s ,111cl tl1ei1· 111v,tsio11 is 11ot co11siste11t f1·0111 
leaf to leal. By kee1)1ng tl1ese l,1cto1·s 1n 111111cl, we c,111 cliv1cle 01tr t1·ot1-
bles ,incl avoic! c,1lli11g a JJl;1nt n11t1·it1011 111,111 ,,,J1e11 we 11eecl ,in e11to1110-
logist 01· a pl,1nt pa tl1ologist. 

SOIL TES-rs 
Soil tc~•~ are 11sel11!, 111ai11ly to clete1·111111c 01· esti111,1te tl1e b,,sic 1·er

tilize1· aJJplicat1on, JJrior to plant111g. Tl1ey ;11·c 11sel11l, ,11,o, ,ts ,t JJe-
1·iodic check ttJJOil n1111·1tio11,1l co11cl1tions cl111·i11g tl1e g1·owi11g se,1son. 
Soil te,ts l1ave h,tcl tl1e1r g1·e,1test 11sel11!11ess 011 ,1111111,11 or bie11111,1l c1·01Js 
tl1,1t have relatively s111all 01· sl1,1llo,11 1·oot syste111s. S11cl1 tests l1,tve 11ot 
been too satisfactory lor ,,,oocly J)c1·e11ni,tls tl1,1t 11,1,,e cxte11sive 1·oot sys
te1ns. Soil te,ts ,tre r;1p1cl ;111cl i11ex1)e11sive. They 1n;1y be 111,t(!e 1n t11e 
lield ;ind necess,11·)' co1·rectio11 111e,1st11·es t,1kcn i111111ecli;1tely. 

Unfortun,1tely, soil tests a1·e l1111itecl i11 n11tric11t cover,1ge. J\,Jo,t 
,01! tests will report only J)H, pl10s1)!101·t1s, ,111ci J)Otas,it1111. It clcsi1·ecl, 
they n1ay incl11de n1;1gnes1u1n, calci11111, n1anga11ese, iron, ,11ltate, chlo
rides and total salts Also, soil test val11cs h;1ve 11ot been st,tndardizecl 
tor each crop. For exan1ple, we 111,ty be ,,ble, Jro111 soil tests, to suggest 
safe levels at wh1cl1 no lt1rther acld1tions ol 11t1tr1e11ts ,,re 11eedecl. 1-Iow
ever, the level belo,v ,vl1ich we c,tnnot go a11cl ,tt wl1icl1 1111trient ,tcicli
tions sho11ld be made is not tl1e s,1me lor all c1·01)s. Tho,e v,1l11es pre
scribed for corn, whe,1t, o,1ts ,incl all,1ll,1 m,,y not be econo1nically so11ncl 
on tl1e Hortic11lt11ral crc>ps we ,ire interestecl in. 1\lso, it 111ay not be 
econo111ically so1111cl to 111;11nt,1i11 ,t contin11011s 111axi11111111 SllJ)JJly of 1111-
t1·ien ts. 

A thi1·d l1a11clic.,1p fo1· soil te,t, wottlcl be tl1c lac.k of ,t,111d,11·c!iza
tion between n1etl1ods. As ,tn ill11st1·atio11 - 1t is not pos,ible to coin
pare soil test result~ with ,1nycJ11e el~e t1nles~ l1e i~ using the s,1me soil 
testing 111ethocl. Tl111s, soil test 1·est1lt, i11 l\1I1cl1ig,1n 111,1y be diile1·ent 

126 



fro111 tl10:,e t)btai11ecl in v\Tiscons111, Io,\',I_, llli1101s, l11d1<l11a, New _Je1·sey, 
,111cl otl1e1· states The cliffe1·ence being clue to 111ethocl~ t1sccl. Until, 
soil tests ;ire st,1nclarclizecl so ,ve can co1n1Ja1·e a11cl t1se 1·e:,t1lts ol ot11· ,IS· 
sociates, tl1ere ,,,1 I I be 111t1cl1 conft1s1on 1n tl11s 111etl1ocl F 01· tl1e 1Jrese11 t 
1\'C 111t1st each cle,,elo1J ou1· 0,,,11 sta11clar<ls a11cl pt1t tl1e1n i11to t1se jt1:,t 
tl1i11k of tl1e ;1clv,111tage yot1 ,vot1ld l1ave if yot1 cot1lcl excl1,1nge st1c.l1 in
fo1·111,1tio11 ,v1tl1 vot1r associates. , 

SOIL 1\NAL YSlS 
Soil ,111,1ly~i:, cl1tfe1·:, !1·0111 so1I tests 011ly 111 tl1,1t it i, ,1 11101·e JJ1·ec1,e 

1J1·oc.eclt11·e. It is 11101·e JJrecise because tl1e st1ggestecl le1·t1li1e1· ,1clclitio11, 
,ire IJa~ecl t1JJ<)J1 tl1e soil:, ability to l1old tl1e 11t1t1·1c11ts - ,1s 111c,1st11·ecl IJy 
excl1,111ge caJJac1ty. \•\'1tl1 a kno,,,11 exch,111ge c,tfJ,1city, tl1e ,1111t)t111t ol 
11eces:,a1·y fe1·tilize1· 111ay be ,,a1·ied accorcli11gly. Ho,1•eve1·, tl11s is 011ly ,1 
111,1tl1e111,1t1c,1l calct1lat1011 a11cl cloes 11ot 11eecl to IJe ,is 1J1·cc1se ,ts otte11 
1·e1Jortecl It 111ay see111 ,1cc11rate a11cl p1·ec1se to c,1lct1l,1te le1·til1ze1· 11eecl~ 
to tl1e 11e,1rest JJl11111cl fJe1· acre 01· gra111 JJer co11t,1i11e1· IJttt 0111· 111etl1t)cls 
of ,l)JJJl1c,1tion ,111cl tl1e JJl,1nts tl1e111selve~ a,·e 11ot th,1t ;1cct1r,1te. 

011e ol tl1e JJl i11ciple advantages ot soil analysis 1s th,1t tl1e l,1bo1·,1-
tt>ry 111etl1ocls are fai1·l)' ,veil standardizecl a11d co111p,11·,1ble 1·e;11lts c,1n 
!Je olJtai11ecl by cltlferent labo1·atories. The 111ai11 atte1111Jt to fJl,1ce soil 
;111,1lys1s into fielcl 01Jer,1tio11 l1as bee11 develo1Jecl i11 ivI1ssou1·i. ~-hi; 
111etl1od is 11secl bv certa111 com111ercial l,1bo1·atories. l-Ioweve1·, IJetore 

• 
we i11vest ,111 undue ;1111ot1nt ol t1111e ancl 111011ey 111 soil ,1n,1ly,is, we 
:,l1011lcl consicle1· that the l1ancl1c<lps are the sa111e as 101· soil tests. Chicl
ly, we clo not l1ave tl1e necessary inior111atio11 fo1· 111,1ki11g 1·eco111111e11cl,1-
tions specil1c to tl1e cro1J i11 qt1est1on. 

TISSUE TESTS 
Tl1e,e tc,t, ,11·e JJ1·1111a1·il)' useful on JJl,111ts of ,t s11c.c.11le11t 11,1tt11·e. 

1'11ey have 11t)t lJee11 fo1111cl to be 11,el11I fo1· ,voody pl,111t,. Tl1c vc1·y 
11,1t111·e o( tis;11e tests ,,,ot1ld i11cl1c,1te ,t goocl 1·easo11 (01· tl1ei1· J;11lt11·e to 
IJe s,1tisfactory 011 woocly IJia11ts. Tisst1e tests ,t1·e basecl tljJ011 tl1e ext1·;1c
tio11 of JJla11t s,tJJ (ancl ,voody IJlants a1·e 11ot ,,e1·y 1111cy). Tl1e le;1vcs 
;111cl c)tl1e1· t1ss11es ot 1\'00c!y ]Jla11ts 1s of s11cl1 <l 11,1t111·e tl1,1t ext1·actio11 ol 
tl1e saJ) 1s extre111ely cliff1cult. In addit1011, tl1e ))1·esence ot ];11·ge 
,1n1ot111ts of tan111c st1bstances ofte11 i11te1·fe1·es w1tl1 tl1e colo1· ex1)res:,io11, 
011 w l1icl1 t1ss11e tests a1·e basecl 

~-he cove1·age ot 11ut1·1enls bv 11se of tisstte tests 1s li111itccl 111,1i11lv , , 
to nit1·oge11, pl1ospho1·11s, 1Jotassit1111, and 111ag11es111111. Cl1!01·1cle excess 
111;1y be also be detecte(l. Fo1· ,,,oocly pla11ts, ;1 SJJec1al pot,1ss1t1111 t1sst1e 
test 111,1y be t1sed ,,,hen standard1zecl for tl1e c1·01J 111 qt1estio11. J\,fost 
,voocly JJla11ts do 11ot contain 11itrate 11it1·oge11 ,111d, tl1e1·cfo1·e, tl1c 111t1·ate 
test is 11ot 11;,1lJle. Ho,,,eve1·, sho11ld 111t1·ates be f)1·e:,e11t 111 ,,,oc>cly J)l,111t,, 
tl1e1·c 111,1y be reaso11 to SLISJJect 111olybclen11111 clelic1e11cy. Cl1l01·iclc ex
cess 111,1y IJe detected by ti,st1e test on tl1e 11101·e st1cc11le11t tiss11es b)' tisc 
o[ ,1 silve1· 111trate solution. Tl1is 1Jossib1!1ty of testing fo1· cl1!01·1des ca11 
bear so111e ,t11<ly, e:,pec1ally ,vhere exces, salts ;11·e likely to ,1ccumt1late 
;1, a rest1lt ol f1·eq11ent w,1ter111g. 



LEf\F OlZ JlLANT f\NALYSIS 

Ledl 01· pla11t ,111al)'St, 1s 11sel11l fo1· botl1 s11cc11le11t and ,voody }Jlants. 
As tl1e 11,1111e 11111Jlies, ,111 ,1cc11r,1te che1111c,1l 01· spect1·og1·,1phic analysis 
of tl1e co1111Josition ol tl1e le,tl 01· JJl,111t JJa1·t 1, obt,1i11ecl. At tl1e JJ1·ese11t 
ti111e, !eat 01· JJl,111t ;111,1lysis is IJei11g 11,ecl 101· cl1agnost1c p111·poses for 
nea1·ly all ,1g1·1c11lt111·,1l croJJS. Leal 01· pl,111t ,111,1lys1s 1s considered to be 
tl1e best cliag11ostic tool lot· ,,,oocly JJ!a11ts 

vVl1at ca11 le,11 a11,1lys1s clo 101· 11s? Le,1t 01· JJla11t a11aly,1s has been 
11secl to JJrovicle 111lo1·111,1t1011 tl1,1t icle11tifiecl ,1 1111t1·ient diso1·der £01· tl1e 
first ti111e. Tl1ey ,11·e u.~ecl to cle111011st1·;1te 1111t1·ie11t sl101·tages prio1· to 
v1s1ble sy1111Jto111s. Pl,111t ,111;1lyses 111,1y co1·1·ect ,11~ e1·1·011eo11s diagnosis 
of n11trient cl1sorcle1·s. 1\lso tl1ey 111,1y cletect tl1e clevelo1J111e11t of nut1·i
e11t di,01·cle1·s belo1·e tl1ey IJeco111e c1·it1c,1l. 

vVe olte11 co11sicle1· le,11 01· JJl,1nt co1111Josit1011 ,ts ,1 1·elative!J 11e,v 
cli,1g11ostit tool. H(i,ve,,e1·, 1t i, olde1· th,111 olte11 IJelievecl. 111 fact, the 
co11cept 11·0111 ,,,J11cl1 tl1e 11se ol JJl,111 t ,1n,tl),,is is b,1secl ,v,ts \Jl'OJJOsed by 
tl1e great che111ist Leil)ig 111 184() -- 119 ye,11·s ,tgo. D111·i11g tl1e last 30 
years, since 192(), tl1e 11se ol JJl,111t ,1nalysis l1,1s cleveloped ve1·y rapicll)'· 
Altl1011gh the1·e a1·e 111,111y 1·e,1s011, f(i1· tl1is g1·e,1t inc1·e,1se i11 the 11se of 
plant an,1ly,is ,11~ce J 92(), s0111e ol tl1e 111ore i1111Jo1·t,1nt ,11·e: 

I. 1\11 1ncre,1,ecl I ecog11ition o( the i1n1Jortance ot trace ele111e11t 
cleficiencies. 

2. ;\n inc1·e,1se 111 tl1e attention give11 to Ho1·t1cult111·al c1·01>s by 
Agr1c11lt111·al cl1e111ists ,incl re,e,1rcl1 workers. 

3. Tl1e clevelop111ent o( ,1n,1lytit,1l 111ethocls tl1,1t wo11ld per111it tl1e 
. a11,1lysi\ ol' ,1 l,11·ge 1111111be1· <>l ,<11111Jles !cir 11e,1rly ,111 ol the e,

;e11 ti,11 1111 tr1e11 ts. 
It W(Jttlcl IJe dill ic11lt to clec1de ,vhicl1 of tl1ese t,1tto1·s is 1110,t 11n

JJOrt,1nt. The cl1oice 111,1y well be tl1e clevelop111ent ol analyt1c,1l 111eth
ocls. If we only 1·ellect ttJJ011 tl1is lJ1·1efly we can 1nore fully realize the 
i1111Jo1·t,1nce of tl1i, clevelo1J111e11t. Tl1e clete1·111ination of potassiu111, £01· 
ex,1111ple, 11,ecl to IJe one ol tl1e 111ore co111JJ!ex 111etl1ods of analysis. vVitl1 
the int1·od11ct1on o( ll,11·11e JJl1oto111et1·y the clete1·111111at1011 of JJOtass111111 
l1as beco111e one of tl1e 11101·e ~i1111Jle dete1·111111;1t1011s. 

SJJect1·ograJJl1ic analysis l1;1s been ,v1dely di,cussecl clu1·i11g tl1e last 
te11 years. So111e ol t l1e first 11ses of tl1e SJJect1·ograpl1 for plant a11,1lysis 
was in Sweden ,incl otl1e1· E11ro1Je,111 co11ntries 1n 1939. Ho,vever, 111 
tl1is co11nt1·y, tl1e 11se ol tl1e SJJect1·og1·,11Jl1 for JJ!ant ,inalysis has clevelop
ed 111ainly si11ce 1949. 'T'l1e SJJett1·og1·a1Jh JJer1111tted tl1e analysis of 
pla11t sarnJJles 1'01· 11101·e n11tr1e11ts i11 less ti111e. Spect1·ograJJl11c analysis 
!1as been aJJp1·ox1111,1tely te11 t1111es J,1ste1· tl1a11 cl1e111ical 1nethods. J\,Jo1·e 
1·ecently, ,ve h,1ve clr,1,11n ttJJOn tl1e ex1Je1·iences of steel, alu1ninu111 a11d 
othe1· 111etall111·g1c,1l 1)l,111ts to 1n,1ke tl1e a11alysis even 11101·e rapid. vVith 
tl1e 11se of a cli1·ect-re,1cling SJJCct1·og1·,1 JJh (know11 ,ts ,1 JJhotoelectric SJJec
t1·0111ete1·) 1l ,,,ill 1Je JJOss1lJle to olJt,1in tl1e a11alys1s £01· ten ele111ents v.1itl1-
i11 five 1ni1111tes alte1· ,1sl11ng of tl1e sa111ple. We l1,1ve just installed 
such a 1111it in 0111· J)l,1nt ,111,1Jys1s laborato1·y ,tt l\1Iicl1igan State Univer
sity Tl1is nc,v 11nit ,viii pe1·1111t 11s t(J co1111)letc the ,1n,1lys1s fo1· 12 ele
n1e11t, on (jQ s,11111Jles e,1cl1 cl,1y 11s1ng tl1ree tecl1nicians. Such analysis 
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,vould require n1ore than 12 co1npetei1t chemists if chen1ical 111ethods 
were used. 

Let me ft1rther illustrate the i1nportance of ilan1e pl1oton1etry and 
spectrographic methods. During the last 12 years the !eat analysis pro
gram in the Department ot Horticulture at l\tlichigan State University 
has increased from 600 deterrninations to 23,100 deter111inations ai1nual
Iy. An increase of 40 ti1nes in 12 years without increased personnel. 

When a leaf or pl,tnt sa1nple is analyzed, what do ,ve get? Fi1·st, 
ive obtain data on the amount of nutrients the plant has been able to 
absorb. S11ch data is obtained on nit1·ogen, phospl1oi·us, potassium, 
calciu111, n1agnesium, n1angane,e, i1·on, copper, boron, zinc, and 1noly
bde11um. These eleven elements n1ay be (leticie11t ancl additions 1nay 
be required in tl1e lor111 ol (ertilize1·s or other 111ethods. It does not 
requi1·e a great deal ol eflort to detern1ine the li111iting nutritional fac
tor after the analysis ha, been obtainecl. 

Perhaps unfort11nately, standardized v,1lues a1·e not available £01· 
i11any of the crops ol interest to plant propagators. S11ch research is 
11nderway a11d will g,11n 111orr1entu1n. Dr. Harold Davidson, at l\tiichi
gan State University, lor example, has just completed the initial inves
tigation on seven important species. He has data, for the first time, on 
nine elements that represents the con1position of good plants ior these 
seven species. Using these data, he can now initiate trials on diag11osis 
of nutrient disorders. He, also, has data indicating the level at which 
potassium deficiency may occur in seven species. This sort of informa
tion is being gathered by many research groups, 111ore rapidly than is 
possible to report, and soon the stage will be set for the use of leaf 
analysis on all 01namental plants tor diagnostic purposes. There is 
1nuch work to be done on ~amplir1g, collection of data uselul tor cliag
nostic p11rposes, ancl interpretation of the 1·esults. Howeve1·, this can 
,ind will be done 1n 111uch less time than necessary previo11sly. 

FIELD TllIALS 
Fie!(l t1·i,1ls a1·e a 11ecessary part of diagnosing n11trit1011al needs 1·e

gardless of wh,tt other di,1gnostic tool is used. Tl1e use of field trials 
remains the oldest diagnostic tool. Regardless of the 1netl1od used to 
determine nutrient neecls, field trials should be used to ,confir1n sucl1 
results. Unless absolutely certain o{ the diagnosis, a field trial should 
be established to prove the need for the suggested fertilizer. The size 
of such a trial should be based upon your confidence in the diagnosis. 
If you are confident of the diagnosis leave only a few t1nt1·eated plants. 
If you are doubtful oi the diagnosis, then treat only a few plants. 

If there is difficulty in prescribing a correction 1neasure, different 
n1ethods should be tried. Only a few plants would be needed for each 
1nethod. There 1, n1uch to be learned in the application of essential 
11utrients. For s01ne nutrients, soil applications are not too efficient. 
Nutrient sprays applied early in the season, during the season and on 
dormant plants have been effective and efficient n1etl1ods for applying 
certain trace elements. Concentrations of s11ch ,prays 11eed confirma
tion when used on another species. 

129 



Field trials c.111 be u,etul 1n diagnosing tl1e 11t1t1·ient neell. Dif
ferent to1·ms of fertilize1·, different nutrients ,ind time 01· a111ount to ap· 
ply may supply the necessary into1·mat1on. We sl1ould not forget the 
time proven syste1n of plant i111ectio11 as a cl1agnost1c n1ethod. 'l'he 
suspected nutrient may be injectecl into the stem, petiole or leaf by use 
of various techniques and identity or confirm a suspected nutrient dis
order. Plant injections 1nay only require a single leaf or a sir1gle brancl1 
and much can be learned from such studies Equipment n1ay include 
a soda st1·aw, piece of thread and the sol11tion. Such a study m.:iy prove 
to be oi considerable val11e it the or1g1nal diagn<)sis shot1ld be 1n erro1· 
01· it d1agnos1s c,1nnot be obtai11ecl by other 111ear1s. 

;\PPROACHING THE PROI1LEl\'l 
To p1·ope1·ly cont1·ol tl1e 11ut1·1ent supply to ot11· pl,tnts v-•e shot1ld 

111ake full 11tili1.at1on ol all diagnostic tools - det1c1e11cy sy111ptci111s, soil 
tests, leaf or pl,tnt analysis, ,111d tielcl t1·ials b11t ap1)reciate tl1ei1· li111it,1-
t1ons. , 

A co11stant check 101· the lle\•elo1)111e11t ot clefic1e11cy ,y111pto111s 
sl1ould be 1nade. ,i\ per1oclic ex,1111inat1ons ot the leaves 01 g1·0,ving 
tips 1nay reve,tl a nut1·1ent diso1·der not cletected in the usu,1! inspection 
ot a nursery field, seed bed or propagation tra1ne. Soil tests should be 
used to make sure that proper 01· sale levels ot certain nutrients are pre
sent. Fo1· a n101·e precise contol oi nutritional cc,nclit1ons, })!ant or leai 
analysis should lJe usecl. 

, 

One diagnostic 111ethocl sl1oulcl not be the only basis for cor1t1·olling 
nt1tr1t1onal needs. Otten the combinatio11 ol soil tests ,vitl1 pl,1r1t analy
sis 1s useful. For example, it s011 tests in a cherry 01·cl1,1rd shows an 
ample SU}Jply of !)otash and plant analysis shows below no1·111,1l 01· de
i1cie11t level, the gro,ver 1nay st1spect ne111atodes, soil insects, ,oil d1sea,es 
01· other soil conditio11, ,is being the sot1rce ot trouble. 

I woulcl like to reie1· b:1ck to ,1 st:ite111e11t 111,tde e,1rlie1·. 011e ot tl1e 
1·e.1sons given for the rap1cl expansion 1n the use ot plant ,1n,1ly51s in 
1·ecent years was - ''the increased attention given to Horticultt11·al crops 
by Agr1cultu1·,1l cl1e1n1sts and 1·esearch v1•orker, '' 'This is 11111)orta11t to 
you and to your indust1 y. lf nless each ot you do all you c,111 to c1·e,1te 
and maintain this interest in your crops and you1· proble1ns, tl1e Ag·ri
cultural Exper1me11t Station, and other 1·esearch groups, will teel that 
your problems have been solved. vVith your encot1rage111ent and sup
port, rt will be possible to aclva11ce the field ot nutrition of orna111ental 
and nursery crops much 1nore 1·ap1dly than previously. The potential 
is here bt1t 1ndt1stry mt1st l1elp the research ,vorke1·s ,ind keep eve1·yone 
i11£ormed about the impo1·tance ot its proble1ns. By doing so, 1•our soil 
fe1·tility or nutritional pro!Jle111s v1•1ll receive mo1·e i1n1ned1ate attention. 
As a result you will have better lll:ints, l1,1pJ)ie1· c11sto111e1·, ancl, oi e911al 
11nportance, more p1·otits. 

* * * * * 
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J\,[ODERATOR CHAD\,VlCK: Tha11k you, D1·. Ke11wo1·Ll1y, for 
tl1at ve1·y 1nterei>ting pape1· on 1nethods a11d tech11iques av,tilable to us 
for deter111ining nt1tr1tional deficiencies. 

Ve1·y closely ,tll1ecl witl1 tl1e 111ethods, ol: cot1r~e, will be i>y111pto111s 
tl1,tt we can t1se to cletern1i11e nut1·itio11al cletic1e11c1es. At t!11s t1111e I 
,votild like to call on j\,[ 1· llicha1·d H. Zi1n111e1·1na11, Dep,11·t111ent of Ho1·
tict1ll111·c ,tl R11tge1·s University to clisct1ss tl1at pl1ase ol tl1e i>t1,bject. ~11·. 
Zi111111e1111,111. 

ivI1· Zi111111e1·111,1n 1)1·esentecl l11s pape1· 011 visual sy1111)to111s lo1· cletect-
111g 1111tr1c11t clel:1cienc1es 111 1)l,111ts, wl1ich \\',ti> also 1ll11st1·,1tecl by colored 
i,ltdci>. (1\1)J)l,t11se) 

VISUAL SYMPTOMS OF PLANT NUTRIENT DEFICIENCIES 
l{ICHARD H. Z1i\-l;\l ER;\IAN 

Dep111·tr11ent of H 01·t1citl titi·e 
l?.tttge1·s U1i1ve1·szt)' 

1V1:1v B1·1t11s1virli, Neu, Jei·sey 

1\ pe1·e11111,tl p1·oble111 i11 agriculture is the dete1·1ni11dlio11 ol: Ll1e 
111111cr,1l needs oI pl,111ti>. ln attempting to solve tl1is proble111, research 
workers l1,1ve developecl several dilferent 111ethods along tl1e following 
lines (8) : 

(l) Soil ,t11alys1s - i11 orcler to deter111111e Ll1e sttJ)ply ot 111i11e1·als 111 
the soil. 

(2) 

(3) 

('1) 

(5) 

J)lant an,tlyi>is -- in 01·cler to deter111inc needed levels i11 J)l,t11t 
• lli>SllC. 

Fielcl ,incl pot c11ltt1re expe1·i111e11Ls - t<J co1111),11·e etlect~ ol diL
(ere11t fertilization r,1tes. 
Direct t1·e,1t111ent ol the plant, by spr,1y1ng 01· 1n jcctio11, i11 order 
t<) 1 ncl11ce a g1·o'A'tl1 res1)onse. 
l)i,1g11osis of 11t1trie11t cleficiencies by vis11,1I sy1111)to111s. 

\,Vl1e11 ,1 111ineral 11t111·ie11t ele111e11t cleficie11cy 111 ,t J)l,111l is 1,l1ow11 by 
v1s11,1l sy1111)to111s, tl1e clcficie11cy is q11ite seve1·e. It 11,ti> bee11 est,1blisl1-
ccl tl1at lo\v levels ol: 1111neral ele1ne11ts can ca11se ,t red11cLio11 i11 J)l,111t 
g1·owtl1 witl1011t tl1e a1)J)eara11ce ol: vist1al sy111pto111~. 

Before exp,1nd111g tl1is to1)ic, let us briefly 1·ev1e\\' ot11· k110,vledge 
,tbout tl1e esse11ti,1lity of tl1e nt1t1·1ent ele111e11ts. P1·io1· to 1900, te11 ele-
111ents were kno,,,11 to be essential tor pla11t g·1·0\vtl1. Of tl1ese, carbo11, 
l1ycl1·oge11 a11cl oxyge11 ,ve1·e obta1necl fro111 tl1e c,11·bo11 cliox1de o( tl1e 
,ti1· ancl fro111 tl1e ,,,.1ter in the soil. Six of tl1e re111a1n1ng seve11 ele111e11ts, 
(11it1·oge11, 1)!1osphort1s, potassiu1n, calcit1111, 111,1g11esiu111 ,tncl st1ltu1·) 

!1,1ve beco111c k110\\111 ,1s ''111ajor'' or 1nac1·01111t1·ient ele111e11ts bec,1use tl1ey 
,11·e 11eeded by tl1e pl,111t in la1·ge quantities 1·el,1tive to tl1e otl1e1· esse11tial 
111i11eral ele111ents. The seve11th ele111e11t, i1·011 ,vas t!1e first of t!1e ·'1ni-
11or'' 01· 111ic1·01111tr1e11t ele1nents know11 to be ei>se11ti,1l. Tl1ese 111icro-
11utr1e11t 01· ''t1·,lce'' ele111e11ts a1·e needecl in ve1·y s111all qu,111Lit1es by tl1e 
J)l,111 t. 
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Fro111 1900-1920, 111t1cl1 1·e~e.11·cl1 ,v:1s dc>11e 011 ])la11t nutr1tio11 and 
several additional ele111ent, ,ve1·e st,1tecl to l)e essential. I-Iowever, 1t was 
not t1ntil the periocl 1920-194() th,1t esse11t1ality was defi11itely ascertain
ed fo1· ,1ny otl1e1· ele111e11ts. In tl11s })er1ocl, live 111ic1-onut1-ie11t ele111ents 
were deter111i11ecl to l)e esse11tial (4), 1e., 111a11ga11ese (1922), bo1·011 
( 1926) , zinc ( 1926) , cciJ)J)c1· ( I 931) ,111cl 111olybden11111 ( 1939) . Since 
that ti111e only chlo1·111c, i11 I 954, 11,1s been est,1bl1sl1ed a, esse11tial, a11cl 
this only for to111atoes. 

' 

Tl1e co1·1·cl,1tio11 of , 1 is11,1! sy111J)to111s ,v1tl1 a s1)ec1!1c clefic1e11cy dates 
b,tck at least to 1 s,1,J- (I) G1-is, 111 F1·a11ce, 1·e1)01-tecl tl1,1t cl1lorosi, ,vas 
ca11sed by a clelic1e11cy ol. i1·011. Several ve,11-s l,1te1·, ,1 Ger111a11 sc1e11tist, 
S,tln1-Ho1-st111a1·, J)1·ocl11cecl cl1,11·,1cte1·1stic clel1c1e11cy sy111J)to111s for all tl1e 
111ac1·011t1t1-ie11t cle111e11t~ (,111cl ,0111e ot tl1e 111ic1·011t1t1·1e11ts ,is ,,,ell) 011 
oats. Si11ce tl1,1t ti111c, es1)ec1,1lly ,i11ce I ~)Oll, ,y1111)to111s l1a,,e bee11 de
sc1·1becl fo1· ,111 tl1c 111.1101· a11cl 11111101· ele111e11ts 011 111,111y pla11ts. -

The tise ol ,1 ist1al ,y1111)to111, !01· cliag11os111g 11t1t1·1e11t clet1cie11c1e, 1s 
basecl on the fact tl1,1t ;1IJ11or111,1I develo1J111e11t ot the JJ!a11ts occ111·s whe11 
nt1t1-it1011 is 11ot s,1t1sl,1ctory Tl1is ,1b1101·111,1l clevelcJp111e11t 111,1y take 
several for111s, tl1c 1110,t co111111011 c>l ,vhicl1 ,tre cl1lorosis a11cl 11ecrosis oi 
tl1e leaves. Chlo1·osis is ;1 ];1ck oi chloro1Jl1yll, tl1e gree11 p1g111ent of 
leaves, caused IJy ,111y 111e,111, ,ind 1·est1! ti11g i11 light green, yellow 01-
wh1te are,1, in tl1e le,11. Nec1·0,is 1s the de.1th of cells in the !eat, 11s11al
ly 11sed 1n reiere11ce to de,1cl SJJOts 1n tl1e le,1,•es, cly1ng of the !eat 1nargins 
and tips, etc. Quite often tl1c ,y1111Jto111s ot nut1-it1onal disorder a1·e 
characteri,tic e11011gh to IJc 1·ecognizecl ,vith son1e certainty. Once cle
liciency sy1nJJto111, fo1· ,t given ele111e11t 011 ,1 give11 ,pecies have been cle
tern1inecl ex ])er11ne11 t,1! I y, it 1s lIOJJecl tl1,1t clet1ciencie, unde1· t1elcl co11-
ditions can IJe 1clentif 1ed tl1rot1gl1 co1111Ja1·1,011 with the known syn1pto1ns. 
,,Vhe11 ,1 nt1tr1tio11al cli,01·cler 111 tl1e iielcl can be cl1agnosecl on this IJas1s, 
tl1is 1netl1ocl 1s ob,1io11sly ,1 1·,1picl ,111cl ineXJJensive 111etl1ocl ot deter1nin
i11g JJlant 11eeds. 

This 111etl1od i, 11ot c1uitc so ,i1111Jle ,1, it 111dy sou11d, 110,vever. The 
type oi sy111J)to111 111,1y va1·y Jro111 SJ)ec1es to SJJecies ,ind eve11 !1·0111 va1·iety 
to variety. It n1ay be ;1tfectccl by the stt}Jpl)' ot othe1· nt1trients, e.g. 
the1·e 111ay be ,t clef 1cic11cy ol t\\'O or 111ore elen1e11ts or an oversupply ol 
one nut1·ie11t 111ay i11dt1ce ,t det1c1ency ot ,111otl1er. F11rther, clef1c1enc1es 
of different ele111ents 111ay give tl1e s,1111e sy111JJto111s or the syn1pto1ns of 
a nutr1tion,1I cl1sorcler 111,1y rese111ble tl1ose })1-oclucecl by insect i11 jttries, 
vi1·us and othe1· cliseases, c!1·ought, etc. Tl111s conl1r111at1011 of the de
ficiency 111ust be n1acle b)' otl1er techniqt1es in so111e cases. 

As 1nent1onecl earl1e1·, ,1nother li111itation ot the n1ethod is that 
sy1nptoms clevelo1J 011ly ,,,he11 the detrciency beco1nes se,1ere and this 
1nay be so late as to seve1·ely check tl1e g1·owtl1 ot the plant before re-
1neclial actio11 c,111 be taken. lt 11,1s been fot111cl tl1at nutritional deficien
cies 1nay cause cl11111nt1tion, 111 y1elcl ,111cl g1·0,vth withotit incluci11g ,111y 

, v1s1ble sy1npto111s. This is k110,,,n as i11cip1e11t deticiency and it cannot 
be' detected by visual sy1111Jtoms 

The use ot ind1c,1tor pl,1nts has been s11ggested to overco1ne this 
last ditfictilty. Tl1ese are JJl,1nts cl1ose11 IJec,-1t1se (I) they a1·e p,1rt1c111-
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,11·ly ,ttSCCJJLilJle L<> gi,,cn clcficiencies, (i.e., tl1ey ,!10,v sy111JJt<)111s in a 
sl101·t JJe1·iocl <>( t1111e), (2) Ll1e ,y1111Jto111, tl1ey }Jt·oclt1cc ;11·e 11ot easily 
conft1secl witl1 sy111JJto111s t1·0111 other ca11ses ancl (3) Ll1e clelic1enci~s are 
es1Jeci,1lly JJ1·011011ncecl. 

vVall,1ce (8) gives a 1·atl1e1· extensive list of i11clicator 1Jla11ts to 11se 
(01· ,,egetalJle a11d f1·t1it c1·ops and IJerhaJJS so111e cit these 111ight be suit
;1ble (01· 01·n:1111ent,1l crOJJS &s well. Reeve et al. (7) l1ave ,11ggested sev
er,1! crOJJS ,vl1icl1 a1·e suitable as 1nclicators of low boron contents 1n soil 
Tt1r11ip is an especially good inclicator tor boro11 cleficie11cy 11nder field 
concli t1011s \\'l1ile suntlo,ver is a good indic,ttor for boron cleficienC)' 
1111cle1· greenho11se condit1011s. It l1as bee11 5uggestecl tl1,1t sy111pto111s ap
}Je,1ri11g 011 cci1111no11 weeds 111ay be used as a11 indicatio11 of a low level 
of n11t1·ients in tl1e soil ,,,hich co11ld Jeacl to clef1ciencies in eco1101111c 
JJl,111t, (2, 5). 

Now Ll1,1t ,ve k110\\' s0111e of Ll1e backg1·01111cl bel11ncl vist1,1l cleficie11-
cy sy111JJto111s, let us cons1cle1· tl1e appea1·,1nce of tl1e sy111pto1ns 011 plants. 
Tl1ese sy1111Jto111s a1·e clisc11ssecl in several }JUblications (1, 2, 3, 4, 6, 8) . 

NITROGEN 

1"11is is JJrobably the 1nost common _deficiency on 111ost crOJJS. Tl1e 
gro,vtl1 o( IJoth tOJJS ,ind roots is restricted. Shoots are slender and 
~l101·t, with very tew new breaks. The leaves are s1nall &nd light green 
or yellow green. As the cleficiency IJecomes 1nore severe, the lower leav
es t11rn yellow, then IJr<>wn and drop off. Tints of reel, or,1nge, or eve11 
JJtlrJJle 111,1y ,tppear, us11ally starting with the lo,ver le,1ves and some
t1111es ,tJJJJe,1ring in tl1e JJetioles. 

PHOSPHORUS 

Tl1e effects of JJhospl1ort1s deficiency resemble those of nitrogen in 
111,111y resJJects ToJJ :incl root gro,vth is restricted ancl shoots are short, 
spinclly, and 11pright. laeaves are s1nall and early clefoliation occurs 
st,1rting ½'ith the lo,ve1· leaves. Lea,·es ,tre a d11ll, clark green or bl11ish
gree11, ofte11 cleveloJJ1ng a p11rple or IJronze coloration. Leaf 1nargi11s 
1nay clevelop a IJ1·own scorched apJJearance . ancl so1neti111e, the .lower 
le,1ves t111·11 ycllc)\I' IJefore dropping 

POT 1\SSIU?\,f 

Syn1ptoms vary considerably ,,,ith the severity of the deficiency. 
Growth is resLricted in mild cases and shoots 111ay die back in severe 
cases. The leaf S)'mptoms are striking and are 11s11ally characteristic 
for the different types of plants. Leaves may be a d11ll gray-green or 
IJlt1e-gree11 ancl chlorosis will be evident. Interveinal chlorosis starts at 
the 111argins of the lo,ver le,1ves and spreads ,n,vard on the leaf and up 
to other leaves on the shoot. Following the chlorosis will 1Je tip lJurn, 
1n,1rgi11al le;1f scorching and/or the develop1nent of brown spots, us11al
ly ne,1r the 111;1rgins. The scorched n1argins q11ite often roll towarcls 
eitl1er tl1e ltJJJ)er 01· lower ~,1rface of tl1e leaf. 
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C!-\LCI Ui\'I 
Sy1111)to111s 111ost C(J111111011ly ,IJ)J)e;1r on tl1e yot111g leave~ ,tnll 11ear tl1c 

growing po111t, ot sl1oots ancl roots. Yot1ng le<1ves clel1cient in calcit11n 
;11·e seve1·ely clisto1·tecl "¼'ith tl1e ti1)s hooked back ancl the n1argins 1·01\ed. 
Tl1e 111a1·gins ,ire 111,11101111ecl ancl raggecl, ofte11 ,vith bro,v11 scorching 01· 
SJ)Otting TiJ) le,1ves lJeco111e cl1lo1·ot1c, only tl1e ,,eins and leaf tips 1·e-
111aining g1·een ,incl tl10,e too tt1r11 yello,v 1n t1111e. The te1·111in,1l bt1d, 
a1·e ofte11 killecl. l~oot S)'Stc111s ;11·c J)Oorl)' cle,·elo1)ecl. 

' 
•• , i\'f AGNESIUi\1I 

As ,vot1lcl IJe <"Xl)ectecl si11ce 111agne.,it11n is part ot the chlorophyll 
1nolect1le, leat cl1lo1·os1s is 011e of tl1e cl11el sy1111)to111s of a clefic1ency of 
this elen1e11t. The i11te1·vei11al chlo1·os1s starts 011 the olcler leaves ,tnd 
prog1·esses tl])'~'a1·cl on the pl,1nt Cl1lorotic areas may becon1e a ve1·y 
pale yellow or eve11 ,vl1ite. Le,tl 111,1rg1ns 111ay ct1rve t1pward or develo1) 
a puckeri11g elfect Eitl1er 11ecrot1c spots or 1na1·g1n,1l scorcl1ing 1n,1y 
aJ)pear ,,,itl1 tl1e le,1vcs dyi11g socJ11 alter. Defoliation becon1es severe 
"¼'itl1 the shoots IJ,tre save fo1· ;1 le,v leaves 11ea1· tl1e ti1J ol each sl1oot. 

SULFUl~ 
Sl1oot gro,vtl1 1~ restr1ctecl ancl the ste111s are thin, stiff ancl erect. 

Leaf chlorosis st,1rt, 011 tl1e new leaves, tl1e whole !eat, including veins, 
t11rning· yellow.. Tl1e olclrr le,1ves IJeco111e affectecl gradualy and there 
is ;1 gr,1dat1on ol color fro1n newest to olclest in contra,t to iron deficien
cy. All le,1ves arc ligl1t green when the cleficiency is seve1·e bt1t the 
lo"¼,er le,1ves cl<J not ,cl1·y 11p .,incl clro1) otl as in nitrogen deticiency. Dea.cl 
areas, p11r1)le in color, 111,t)' ,1ppe,1r ,it tl1e b,1sc ot tl1e leaves. 

II~ON 
The 1nost i1111)orta11t sy1n1)to111 here is the interveinal cl1lorosis ol 

the new leaves which always occurs "¼'ith tl1is deficiency. As the de
ficiency becomes 111ore ,1ct1te, the leaves n1ay beco1ne bleacl1ed almost 
white with tl1e ,,eins 1·e111a1ning g1·een for a long time. In very severe 
cases, scorching of leaf tiJ)S ;111cl 1nargins ,nay occt1r. Die back of 
brancl1es occt11·s in son1e cases. 

• i\·IANGANESE 
• 

Leaf cl1lorosis 1s 1)rol)al)ly tl1e co111111onest sy1111Jto111 of tl1is cleficie11-
cy The chlorosis is rl1eckerecl or 1nottled witl1 the 1nterve1nal areas 
yellow ,vhile even tl1e s111allest veins 1·e1nain green. Necrotic spots scat
te1·ecl over tl1e leaf st1rface are often present. The chlo1·osis t1st1ally ap
J)ears first on tl1e ne,v le;1ves tl1011gl1 it 111ay s1)1·cacl to the olcl leave, also 
111 co11t1·ast ,,,itl1 i1·011 deficic11cy. 

130RON 
Tl1e 111ost st1·1king sy111pto111s 101· bo1·on clef1cie11cy a1·e the effects 011 

the gro,,,ing J)01nts. Tl1e ter111i11:1l bucl 111,1y die and nev1' lea,1es will 
~l1ow consiclerable d1stort1011 Le,tves ,ire scorched and cu1·led, tl1ick, 
b1·ittle ,incl ge11er,1lly chlorotic. The t1sst1e ;1t the base of new Ie,1ves 
i>1·e,1ks clo,,vn. Ste111~ 111,ty be l1ollow ;111cl ro11gl1enecl The sten1s ,1ntl 
tl1c tJctiolc, ;11·c IJr1ttlc ,111cl f1·cq11e11tly t,vig~ ,111cl IJ1·;111rl1e~ cl1e IJ,tc.k. 
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ZINC 
l,e,tl e,l1lo1·c)~1s is Ll1e 0Ltl~L,tn(!111g cl1,11·,1cte1·1~Lie, of 1,i11c (!elicie11e,y i11 

l1erb,1ceot1s pl,tnts while ,1b11or1nalit1es ol Lw1gs ,ind leaves are 111ore i111-
J)01·L,1nt i11 woocly SJ)ec1es tl1ough cl1lorosis 15 J)1·esent !1ere ,tlso. Leaves 
a1·e s111,1ll a11cl 111,1llo1·111ecl, qLtite otten ve1·y 11,11·row ,viLh c1·i11kled 111ar
gi11s Necrotic spots cleveloJ), 11sually st:11·t111g nea1· tl1e•tIJ)S or 111,trgins 
of the le,1ves. Fol1;1ge 011 the tJlant 1s s1Jarse ,111d leaves a1·e rosetted 
al)ottt tl1e ter1n111,1l l)ttcls. Diel)ack of ~!1oots ,111cl !1111bs 111,1y occ11r. 

COPPEll 
1\11 e,1rly syn1pto1n 1s ,t clark green cc)lo1· of the le,1ves, showing a 

l1igh 11itrogen concentrat1011. Interveinal cl1lo1·osis ol ne,v le,1ves n1ay 
occu1· w1tl1 tl1e chlo1·otic ,11·eas al111ost v,rl1ite. Cl1lorotic leaves 111ay also 
sho,v 111ottled gree11 ,11·e,1s. Leal 111,11·gi11s ,11·e v,r;1vy i1 reg11lar. As the 
severity of the del1cie11cy 111c1·e,1ses, 11e,v le,,,,e~ beco111e s111;1JI and dis
to1·tecl Deloliat1on cicc.L11·s frci111 the ti J) of the shoot l),tck. Die l)ack 
of the sl1oot occu1·s. 

j\,fOLYBDENLJi\,[ 

Sy111pto111s a1·e q11ite v,11·iecl for diffe1·e11t SJ)ec1es. S0111e J)l,111ts show 
,1 cl1lorosis or n1ottling of tl1e leat. Nec1·os1s lollo,vs in n1ost cases. Of
te11 le,1ves cle,•elop ,,,itl1ot1t a ))lade. givi11g tl1e n,1111e ot whipt<lII to tl1is 
deficie11cy 111 111any c1·01)s F1·eque11tly tl1e cleficiency <lJJpears first on 
the 111icl 5)1oot lea,'l"S ;\ffectecl leaves eve11t11ally clroJ). 

I . 

9 -· 
3. 

' 4. 

5. 

6. 

7. 

8. 

l.r·1·r~RA TURI~ CJ"fEl) 

Bear, F. E. I 948 Diagnostic techniq11es for soils ,ind crops. 
An1er Potash I11stit11te, ,,vashington. 
Bear, F. E 1949. Ht1nger sig11s in crops - a Sy1111)os1t1111. A111er 
Soc. Agron and Nat Fe1·t. Assn., "\,V;1shington. 
Dt1 ke University. 1959. i\1 in era I n ti tri tion of trees - ,t Sy1nposi
t11n. Scl1ool ol Forest1·y, l)uke University, Durha1n, N.C 

Gilbert, F .. I\.. 1957 i\'fir1eral nt1trition ,tnd the bal,1nce of life 
University of Okl,1ho111a Press. No1·111,1n, Oklahon1,1. 
Gooclall, D. v\1., ;111cl F. G. G1·egor)'· 194 7. Chemical co111JJOsitio11 
of JJl,1nts as an 1nclex ol tl1e1r nt1tritio11,1l statt1s. l1nperial Bureau 
of Horticultu1e ancl Pl,1ntation CroJ)S. East i\1falling. 
Orr, H. P, T. Ft1rt1t,1 ancl C. W. I~ell. 1957 Azalea fertilization. 
Al,t. Agric. Expt. St,t Circ. I 18. At1burn. 15 p 
Reeve, E., ,L\.. L. Prince, ancl F. E. Bear. 1944. The IJoron 11eeds 
o{ New .Jersey soils. NJ. Agric. ExJJt. St,1. Bui. 709 26 p. 
Wall,1ce, T. 1951. The cl1agnosis ol n1iner,1l deficiencies in plants 
by visttal sy111pto111s His i\1Iajesty's St,ttionery Office. London. 

:j: * * 

I o• ' ' ) 



wIODERA TOlZ CHAD,,\TJCK: Tl1ank yot1, l\1f r Zi1111ner1nan, tor 
tl1,1t very li11e cl1~c11~~ic>n and tl1ose exccllc11t sliclc, J tl1ink tl1cy toltl 
tl1e story very ,vell. 

vVe a1·e goi11g to lollo,,, 11111cl1 tl1c sa111e 1)1·oced11re tl1is ,1fternoo11 ;1~ 
,,,c die! this 111or111ng rel,ttive to tl1e 1),111el and gene1·,1I cli~cussions. "rl1e 
J)anel 1ne1nbe1·s ,11·c tl1e sa111e as ,ve l1,1cl tl1is 1nor11i11g, so ,ve l1ave no need 
to introduce tl1e111 ;1g,1in at tl1is ti111e vVe ,vill l1e,1r f11·st 11·0111 Bob De 
vVilcle on 111ai11t,1ini11g ))roper lertility levels 111 cont,11ners 

l\1IR. BOB DE \VJLDE: I feel that you co11lcl 11~e ,111y syste111 t<) 
cleter111ine n11trient levc:ls and get correlation, provicling yo11 are consist
e11t in yo11r 111etl1ocl of an,1lysis. ,,ve 11se the Lal\1Iotte ~oil test syste1n. 
1 t is a colo1·i111etric 111eans of dete1·1ni11,1t1on to1· 111ost ol tl1e ele111ents. 
"\Ve wo1·ked ,11ith LaJ\1lotte ancl n1oclif1ed some of the tests to get 111orc 
,1cc11racy in reacling tl1e test. Tl1ey will be glacl to J)rovicle yo11 ,vitl1 
;1ny of the i11£01·111;1tion and l1elp yo11 establisl1 a syste111. 

vVe have establisl1ed so111e lig11res, l)ased 11rJ011 i11tell1ge11t g11esses, 
as to the nutrie11t re911iren1ents of ;1 plant during a SJ)ecific growing 
season. These limits have been set ,tt 100 po11nds of available nitrogen, 
75 po11nds o( available phosphor11s ,111cl 125 pot1ncls ot ,1v,1ilable pot,1s
si11m. ,,ve atte111pt to 1naintai11 these levels tl11·011gl1011t 011r g1·owing 
season, whicl1 is f1·0111 l\1Iay 11nt1l tl1e encl of A11g11st. 

-
vVe n111st pick ,1 5tarting poi11t in the fertiliz,1tion cycle, so I ,vill 

sta1·t in l\1fay. We test our soil accorcl1ng to variety ,incl ,1ge of tl1e plant 
in tl1e containe1·. 011r one-year plants, as you will re1ne111ber, sho11lcl 
,1lre,1dy have goocl soil fertility !)cc,111se we added ot1r nutrients at the 
ti1ne we preparecl our potti11g 1nix. We will therefore sta1·t with 0111· 
t,vo-year old stock. We ,,,ill first go in and t,tke one co1nbined soil 
sa1nple fro1n all of 011r junipers, one combined s,1111J)le fro111 all of 0111· 
yews, fro1n all 0111· hollies, et cete1·,1, do,11n our list ol f,1n1ilies in the 
vario11s age gro11JJS. Since ,ve ,ire on a 1nore or less three-year prod11c
tion schedule, ,ve will l1ave three age gro11ps to test lro1n. 

After the tests ,tre co1npletecl, we will fertili7e, 11~ing commercial 
r,1tios. Thi5 is clone tl1rough the ir1·ig,1tion syste1n, 011r prin1ary fertiliz
er is a 20-20-20, a11cl we aJ)p!y tl1is 111ix at approxin1,1tely two week i11-
tervals in small dosage5 to 1naintai11 011r standard of I 00 po11nds ot av<1il
,1 ble nitrogen, 7 5 ])01111cls of available J)hosphoro11s ancl 125 J)Ouncls of 
,tvailable J)Otassi11111. v\Te find this gives us excellent 1·es11lts One of 
the things that yo11 1night attrib11te this to is 0111· JJH ,vl1ich we try tc) 
111ainta1n at 6.2. 

vVe don't have to worry abo11t an occasional Septe1nber frost be
ca11se we are locatecl in the ,voods ;11·e;1 "'!1ich ?;ives 11s a 1noclified cli1natc 
;111d tl1e plants are prepared fo1· ,vinter. As they are g1·ot1ped, eacl1 one 
1·eceives a heaJ)ing tablespoon of Ur,11nite to ca1·1·y it tl1ro11gh the ,vi11-
te1·. Tests \\1itl1 Ura111ite have J)rovecl there is aJ)J)arently better ,v111-
tcring beca11se of its 11se. It is a f,1ct that in the spri11gti1ne tl1is nit1·0-
ge11 will be ava1l,tble to tl1e J)!a11t as it starts to grow. vVe h,1ve con1-
J)leted our cycle a11cl ,vrll test 011r 5oil again in ]\,f,,y to car1·y the pl,111t 
t !1rc)11gh its ~eason of 1·a1)icl g1·0,vtl1. Thank yo11. 
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j\,10 DE:R1\ TOl{. (; H 1\ n ,,,TJ CK: vV e ,,,ii I go cl i 1·ectl y t() I ,I( k H l I I 
(or 111, COllllllClltS. 

lvIR. HILL: I 1·eally feel there 1s ve1·y l1ttle l c,111 ,1dcl to these t,,,c> 
SJ)le11clicl 1llt1stratecl t,1lks ,,,e l1,tcl ea1·lie1·. l"l1i, 111,1tte1· ol cletecting 1111-
t1·itio11,1l disorders 1, d. ve1·y clitfict1lt th111g, ,t, Bol> Jtlst li11isl1etl J)oi11t
i11g out. They are so f1·eqt1entiy' disgt1isecl ;111d conlt1secl tl1at I l1ave 
lost all conl1dence i11 tl1e ,1111atet1r look111g ,it ,t JJlant a11d s,ty111g, ''Oh, 
this is a 111ag11esiu111 clefic1ency," 01· ''bo1·on clef icie11cy." 

Becat1se o( the l1igl1 JJe1·centage of J)C,tt 111oss in the 111ix wl1icl1 we 
are t1,1ng we are not believer, in micro-ele111ent cleliciencies Tl1e re,t
son ,ve feel tl1at \\'ay is tl1,tt JJeat n1oss, ,tfte1· ,111, 'ca111e lro111 ,t living 
JJl,tnt, ,111cl 11 that sph,1g1111111 l1ad 11ot l1,tcl 1>1·etty 1·easo11,1ble b,1l,1nce, it 
JJrobd. bl y ,,,011 I d11' t ha ,,e g1·0,11n ,veil e11011gh to l1,1 ,,e c!e,1eloJ)ecl 111 to J>ea t 
1110,s. 

J\,f ost ot tl1e 1111c1·0-ele111e11ts ten cl to l>e i11 tl1e l1e,1vy 111et,tl cl,1ss ,111cl 
as st1cl1 clo11't tend to le,tch reacl1ly. We lee! ,ve a1·e 11ot l1kcly to rt111 
into 1nic1·0-ele111ent clelic1encies in our ,y,te111 101· 111,1111t,1111111g overall 
n11tr1ent b,1l,1nce. 

Cur1·ently, v.1e have our feecling J)1·og1·;1111 ,vl1icl1 is e11tirely li911icl, 
t1ecl in w1tl1 0111· f1·eqt1e11cy of irr1gatio11 vVe ,ire leed1ng every ti111e 
tl1at it IJeco111es 11ect>ss,11·y to irrigate tor tl1e tl111·cl t1111e. By t l11, I 111ea11 
,,,e i1·rigate ,vitl1 clear ,,,,1ter twice ancl the tl1i1·cl ti111e it 1s ,vitl1 ,111 ,11)
plication of a solt1ble te1·tilize1·. 

vVe. 111ake up ancl 111ix ot1r o,vn solt1t1011s vVe l1,1ve tl1ree basic 
for1nul,1e we are usi11g. No. I 1s a co1nJJlete le1·til1ze1· ot aJ)JJrox1111ate
ly 20-10-15, the second one is 20-10-30, ,incl the th11·cl 011e is I (l-4()-15. 

vVe h,tve reducecl the 11t1111be1· of soil test, tl1,tt ,ve 111,tde three 01· 
four ye,1rs ago when ,ve ,vere rt1n11i11g tests as l1·eqt1ently ,ts one every 
t,vo ,veeks. v\Te hd.,1e no,11 ct1t 1t back this l,tst ye,11· so I clon't thi11k ,ve 1·an 
1nore than three sets of san11>les throug·h tl1e whole gro,,,ing seaso11. We 
ft>ecl 1·igl1t llJJ until tl1e \V,tter IS abot1t to f1·eeze in the JJiJ)CS vVe be
lieve i11 leeding that J>l,tnt right 11p to the on,et ot ,v1nter. Tl1e 1·eason 
fc>1· th,tt is we teel. th,1t the se,t,on of gro,vtl1 i11 ot1r l,1t1t11c!e is contr<>lled 
not ;1t all b)' a,1a1lable n11tr1e11ts but r,1ther by cla)'light, p1·oviclecl that 
the plant l1as been held ;1t ,t le\·el of go(Jcl 1111t1·it1on thro11gl1ot1t tl1e e11-
ti1·e se,1so11. Thank vot1 

' 
i\,JODERATOR CHAD\,VICK: Tl1a11k yo11, Jack. vVe ,,,ill go on 

to John i\'I,1hlstede for l1is co111ments: 

DR. lvIAHLSTEDE:. Probably more ,vork l1as been do11e ,vith the 
1naintenance of fertility le\1els in containers than ,vith all otl1e1· JJl1ases 
of co11tainer production co1n,bined. Eacl1 and every nu1·se1·y1n,1n has 
wl1at he believes to be d. goocl fertilizei· J)rogra1n, and this is ,is it sho11ld 
be. yVl1e11 def1c1ency or toxicity sympto111s sl1ow tlJJ in co11t,t111e1· grown 
stock, t1st1ally consider,tble grov.1th is lost cl11ring the ins11ing 111011tl1s 01· 
years Tl1is 1s ,,,hy ,t gro,ver 1n11st ex1Je1·in1e11t a11d knci,v ,vl1,tt a J)ar
tic11l,11· fertilization p1·og1·,1111 ,vill do uncle1· his SJ)ecitic co11clit1011s. 

It 1s al111ost a m11st lor growers 1>rocl11cing ,t11y qt1ant1ty of. ,tock in 
C(>11t,ti11e1·s to 11se ,t reg11l,1r ,tncl systen1,tt1c J)I"(>gr,1111 ot soil testing. SJ)tir-
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'\',IY type te5t~ sl1ot1lcl he tisecl to 1naint,1in tl1e fe1·tility ,vithin the fol
low111g li111it,: 111t1,1tc0

, 2.5-75 lJJJ111, JJcJt,1,,111111 011c-l1,1ll tl1e nitr,1tcs, 
J)hosphorus 2-5, c,1lc1u111 I 0()-2()(), cl1lor1cle, below 5(), sullate, belciw 
200, J)H 5.5-7 2 cle1Je11cli11g 011 tl1e crOJ), ,tnd s0l11l)le ,,1lts (10-5) 50 to 
1()0 J)p111 111 a I to 2 cl1,tilled '\',1te1· s11s1)e11sio11 ,,v1tl1 leachate extr,1ct, 
tl1e follo,1•i11g 1·,1tios ;11·e ,1clvise(I: 11it1·atcs I 00-200, JJOtassit1111 one-h,1lf 
tl1e 11itrogen, J)l1os1)!101·11s 1-5, sol tt lJle s,1 I ts I OO- I 5l), chlo1·icles lJelo,v I Ol), 
c,1lciu1n 5()-100 ,incl s11lf,1tes belo,1• 2()(). 

Starter sol11t1011s for soil 1nixt111·es v;1ry 11·0111 st,1te to st,tte. Rapicl
ly growing, s11cct1lr11t J)l,111ts ge11er,1lly responcl !Jetter to these solt1tion, 
than the slo,ver g1·0,ving IJroaclle;1vecl ;111cl 11arrowle,1vecl evergreens. One 
s11cl1 sol11tio11 i, JJreJ),11·ecl by sti1·1·111g tl1e lollo,v1ng i11 l O g,1llo11s of w<1te1· 
,tt 70-90° F.: l 01111ce ol 15 JJe1· ce11t ,vett,1ble JJ,11·;1thion, l ounce ot JJOt,is
,111111 nitrate ;111cl l 01111ce ol fe1·b,1111. ,,\Tate,· once ;111cl tl1en ,1dd tl1e 
,t,1rter solt1tio11 t111til leacl11ng st,11·ts. 

To 1n,1int,1in soil n11trients i11 tl1e OJ)ti1nt11n ra11ge, the g·rower c,111 
11se citl1er dry 01· we,1k soluticin 1n1xt11res cJl the e,,e11t1;1I 111ineral ele-
111ents, or co111b1n,1t1ons thereof. Ag,11n, general 111,1i11tenance sol11tion, 
,•,1ry 1n con11Jos1tic)n, depencling 011 tl1e 111ediu111, a11cl location of the 
11111·,ery. 011e s11cl1 1111xture aJJJJl1ecl weekly or at le,1st twice a 111ontl1 
to all growing JJl,1nts in a soil 111ix so tl1at eacl1 JJOt is filled twice is as 
follows: for eacl1 1() g,1llons, I 01111ce JJOtass111111 11itrate, 1/2 ounce (lood 
gr,1cle) u1·ea, ¼ 011nce of a111111on111111 pl105phate, ,incl ¼ 011nce of 111ag
ncs111111 sulf,1te. It i5 e5,e11tial to 115e 1·egul,1r s011 te,t, with these re
cc1111111endatio11s, or for that 111,1tter, lor ,1ny JJrogra111 ol this natt1re. 

In the tJl1111ge ,incl tile syste1n ol c11lt11re we l1ave found ~hat s,1tis
f;1ctory gro,vtl1 1, 111;11nta1ned by lJ,1ncli11g ;1 co111plete lertilizer in tl1e 
£11rrow 11nder tl1e co11t,1iner befo1·e pl,1cc111ent or by 111ixi11g with the soil 
at the base ol tl1e tile lJefore f1ll111g Act11ally if the scJil h;1s been proJJ
erly cared [01· IJelore c11lt11re ancl 1s ol l1igl1 fertility, 110 additional fer
tiliLer progra111 i, rec11111·ed to 111,1int,1in p1·oper growtl1 rates. 

For pla11ts growi11g in a 50-50 1Je,1t 1Je1·lite n1ixture in containers on 
tOJJ of the grouncl, experiments 11s1ng 11ramite ;ind ,1 0-20-20 tert1lize1· -
h,1ve IJeen qt1ite ,11cces,t11I. For yo11ng stock tr,1nsJ)lanted into 6 incl1 
co11t,1iners in Jilfy J)Ots, a 1nixt11re of l 1/2 pounds· of Ur,11nite and l ½ 
JJC>t1nds of 0-2()-20 JJer cubic yarcl ol 111ix has give11 good results. The 
lertilizer sl1ot1lcl lJe ,1clclecl to tl1e gro\ving 1nedit1111 1111111ediately prio1· to 
11se; it shot1lcl not st,tnd aro1111cl longer than ,1 ,veek p1·io1· to use. As 
the plants grow clt1r1ng the late SJJring and ea1·ly su1n111er it 111ay be neces
sary to st1pple111e11t this fertilization JJrogra111 by the addition of one 
level teaspoon e:1cl1 ol Uramite ancl 0-20-20 in the late ,um1ner or early 
fall or as test, indic,1te. Two ye;1r stock and older c,1n be fed with two 
lull teaspoons of Ura1nite and 0-20-20 applied to the s11rtace ot the con
t,1iner in the SJJr111g These latter olJserv,1t1011s a1·e b,1secl on 011r experi
ence to date, and ,ire by no 111e,1ns l1nal. 

lvIODERATOlZ CI-IAl)\·VICK: ,,Vhat l1ave yot1 to say on this st1lJ-
1cc.t Ken? 

DR. REISCH: [ ,vant to 111,1ke so111e ge11er,1l cc1111111ent~ first rel,1t
ir1g tci ge11e1·;1I l<·rt1li7,1ti<>n. l~ec.,1111111e11cl,1ti<>I1s l<>r fc1·1iliY,1tio11 will v,1ry 
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;1ccorcling to tl1e n1eclit1111 that is t1secl, ir1·ig,1tion tecl1n1qt1e,, ;1111ot111t ol 
1·a111f,1ll, ,111cl 111,111y otl1c1· f',1cto1·s. 1\11y ,JJecilic 1·cco111111e11cl,1ti(>l1 tl1,1t ~
g1ve11 101· 011e ,11·e,1 ,vc>ttlcl ce1·ta111ly !1ave to be ;1clo1Jtecl tc> y(>t11·s eve11 !l 
yot1 ,ire t1si11g tl11s IJ;11·tict1la1· type of ct1ltt1re Tl1e _111ct~1ocls_ ol ,111,1Iys1s 
,vot1lcl be s11111I,11· a5 t,11· as tl1e levels yot1 ,1•,111t to 111,1111t,1111, e1tl1e1· 111 tl1c 
1Jl,111t 01· the soil. 

vVe !1ave conclt1cted a fe,v stt1dies 011 fe1·tiliz,1tio11 1J1·;1ctices a11cl tl)J 
to ,t cot11Jle of ye;1rs ,tgo ,,•e lelt that t1sing lert1lize1·s eve1·y two ,,,eeks w,1s 
st1fficient 011 co11ta1ner stock. Since then v-•e have cl1,111gecl ot11· 111111cl 
1·aclic.ally a11cl have co111e to the conclt1s1011 tl1,1t JJ1·ob,1bly tl1e t1,e ol 
sol11IJle tc1·t1lize1·s as 1·1·eq11e11tly as e,•ery ,,,;1tering, 1Joss1IJI)' ,it le,1st 011ce 
,1 ,veek, is 111t1cl1 better to 111ai11tai11 acleqt1,1te Ie,•el5 ol le1·t1li'le1·s i11 the 
co11t,1i11e1·s a11d 111 tl1e plants. 

vVe l1,1ve t1secl 011e ot111ce of a 15-30-15 solt1ble te1·t1lize1· to 16 g,1Ilo11s 
of ,v,1ter every ,,,ate1·ing. Tl1e !eat a11alysi, reco1·cls 111cl1c,1tecl 1!1,1t ,vitl1 
a r,1te of one 01111ce to 16 gallons e,•ery ,1·ate1·ing ,1•e 111,1111t;1111ecl ,1 !1igl1c1 
,111d 11101·e co11st,1nt level of nitrogen. 

1\s concerns tl1e dry feecl we fot111d tl1at tl1e ,t11·f,1ce ,IJJfJlic,1t1on 
JJroclt1cecl ,1 bette1· a11d taster rate of gr<l\Vtl1 tl1a11 ,,,J1e11 111ixecl i11 tl1e 
111eclit1111. 1 think that is probably all I !1,1ve to s;1y 

lvIODER1\TOR CH.I\DvVICK: We s11ggest yo11 co11l1ne yot1r qt1e,
tio11s to nt1tr1tion 011 this particular pa1·t of the JJrogr,1111. Leslie H,1n
cock l1as his l1,1ncl 11p first. 

lvfR. LESl,JE H1\NCOCK (Cooksv1Ile, Ont.)· I ,vo11lcl like t<> ,1,k 
.J,1c.k H1ll if l1e would c,tre to co1n111e11t 011 sou1·c.e, (>I 1111t1·itic)11 110111 
organic verst1s ino1·ganic co111ponent,. 

l\iR. HILL: ?\•[ y p1·ese11 t feel 1ng is that org,1111c I c1·ti I 11,er, ;11·e [;11· 

too expensive for ,vl1at is in the1n. Bec,111se rates ol IJreakclown ;ire 
largely beyoncl yo11r control when you a1·e 111aki11g ,l]Jp!ic,1tion, ot 1·e,1-
~onable si1,e, ,ind beca11se of the labor factor invc)!,•ecl yo11 JJretty 11111cl1 
lose co11trol when yo11 p11t that teas1Joonf11l of ti~l1 111e,1I 01· h<>ol ,111cl 
l1orn 1n the tOJJ of the can 

l\10DERATOR CHAD"\i\TlCK A11y otl1e1· co111111ents lro,11 tl1e 
JJ,1nel 111e111be1·s on it? Does that a11s,1•e1· yot11· q11estio11, Le~Iie, (>1· clo 
yo11 tl1ink yo11 hacl bette1· JJin the111 do,v11 a little 11101·e? 

l\1R. H.I\I-;C:OCK: I clon't kno,v ,1nything ,1bo11t it, ,1ltl1011g·l1 l 
!1,1ve always l1,1c_l the idea that 1t is 11101·e cl1if1c11lt 101· tl1e J)l,111t to as
si111ilate organic £01·111s than inorga11ic. 

~,JR. DE \,VJI,DE· I wo11Id like to say that ,,•e feel it is ve1·y i111-
JJOrt,1nt to !1,1ve botl1. You need def1n1tely a 1ni11e1·,1l 01· inorg,111ic ty]Je 
o[ le1·til1ze1· lor r,1pid availability Fo1· carry o,•e1·, JJ,11·tict1l,11·ly dt11·i11g 
tl1e wi11ter 111011tl1s ancl d111·1ng that ea1·Iy SJ)r1ng se,1s011 ,vl1e11 yo11 get 
)'Our fl t1sl1 of gro,,•tl1 v-•e feel it is clef in i te I y 1111 JJ01·t,111 t to !1,1 ve s0111e 
s0111·ce of organic plant food to car1·y tl1at plant througl1. This l,1tte1· 
JJeriocl occ11rs v-rhe11 yo11 do not l1ave st1il1c1e11t ti111e to ;1n,1Iyze yo11r s01I 
;111cl t,1ke c,11·e (>I tl10,e 1Jl,111t, bec,111,e ol otl1e1· 11111·,e1·y ,vc11·k vVc 11,c 
lJ1·,1111itc. 

' 
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l)R KEN\·\TOR'.fHY. Tl1i, c.(11111),triso,1 (>( 01·g,111ic. v e 1· s 11 s in-
01·ga111c ,(>ttrce, <>l 11t1t1·1e11t, I Ice! 1, l,11·gely ,t co11,1der,1tio11 ol the r,1te 
of release. Yott 11eecl yot11· 1norga11ic (01· i111111ecl1,1te release and it would 
be 11ice to l1,1ve yot11· 01·g,111ic sot11·ces ,1rot1ncl 01· l1,1ve yot1r i11organic. tiecl 
111to yot11· soil so tl1at tl1e rele,1se 15 111ore ,lo,v. 

\,Ve 111t1st keeJ) in 111i11cl i11 ,111 ol tl1is tl1,1t a J)lant, ii yot1 ,v1ll pardon 
the expression, 1s a selective glt1tton. lt ,viii ,1b,orb a11d take into its 
syste111 al1nost all 1!1e s01I nt1t1·ie11ts i11 the solt1tion. If too n1uch is in 
there, yot1 l1,1ve toxicity. Tl1e 01·g,111ic c,1n 11101·e or less di1ninish this 

• 
tox1c1ty. 

i\•IR. HILL: Tl11s i, ,1 qt1estio11 f1·0111 tl1e J)anel to Dr. Ken,vorthy. 
lf tl1e cleter1111n,1tion of org,1r1ic ve1·,11s i1101·g·a11ic 1s to be 111ade 011 the 
basis of r,1tc ol rele,1se wl1y clc> yo11 wa11t so111etl1ing released slowly? 
vYl1y not l1,1ve po,itive co11trol, since yot1 ,11·c 11·1·igating in this contai11-
e1· stock 011 a l1·ec111e11cy ol 10111· 01· live ti111e, ,1 ,veek dt11·ing· the g1·owi11g 
season. vYh)' not 11tilize ,c>111ctl1111g ,vl1icl1 is ,1v,1il,1ble i1n1necliately? 
\,Vhy clo we want ,111ythi11g V1•l1icl1 15 ,low? 

I don't ,1g1·ee tl1,1t y(>U 11eccl le1·t1lize1· ,it ,111 in the wi11ter time. 
Tr11e, we neccl it early 1n tl1e SJ)r111g, !)t1t I clo 11ot tl1ink ,ve need it clur-
111g the winter itself. 

DR. KENWOl{THY: 1 tl1i11k yo11 l1,1ve ,1ns,,•ered yo111· own 911es
t1on in a sense. Yc>tt w,111t con11·0I one wa)' or ,1nother. It you can't 
do it by spoc>n-feecl111g ,t, y(111 clo ,1 b,1by, tl1011gh irrig,1tion systems, you 
need to clo it so111e other w,1y. l1y ,incl l,1rge, V1•he11 you have plants in 
,1 restricted or r,1tl1er li111ited e11viro11111e11t, it c,1n't forage very 1nucl1. 
Yo11 have to tre,1t 1t like a s111;1JI l),tby ancl give it a feecling. We, 011r
selves, only eat tl1ree 111c;1ls ;1 ll,,y a11d probal)ly 1,vo11ld feel better it we 
wot1ld li111it th,tt to 011e or tW(>, IJ11t ,1 IJ,t!Jy 11eecls live or six The 
same thing a pp lies to IJl,1 n ts. 

i\•IR. Jll\•[ WELLS: l ,vo11lcl like to 1nake a co1nment and then ask 
a gt1estion reg,1rding tl1is org,111ic ,incl inorganic contrc)versy. I have for 
years been an 01·ganic 111,111, ,111cl yet, ,111 1·e,1s011 s,iys tl1at you ought to be 
able to procl11ce so111eth1ng 011t ol ;1 bag ,ind pttt it in water, which is 
short-ci1·cuiting tl1e cl1gestive !)rocesses 111 the soil and presenting it in 
in11necliate av,1ilable for111 to the J)l,111t. 1 l1ave tried to slowly drive my
self to accept th,1t theory, ,vitl1 a little help trom _Jack Hill. Anyway, 
there was ;1 ti111e ,1hot1t live year, ago ,vhe11 a tore1nan 11nder 1ny control 
came to 1ne and saicl, ''l want ,1 loacl of le,tf 111old." I said, ''vVhat for?'' 
He said, ''I have to J)Ot 111y ,1zale,1 t1nde1·stocks in a soil mixture contain
ing at least halt oak-le,1t 1nold." 

Now here ,vas ,in old-ti111e propagator requiring this material with 
which I was co111pletely in sy111pathy, bttt I said, ''I am sure yo11 can get 
Jltst the s,1111e res11lts ,vitl1 ?\•I1cl1igan peat ancl a little fe1·til1zer." ''No, 
you cannot," he saicl. So I set ot1t to prove h11n wrong. We had the 
1nixture with leal 111olcl ve1·y c,11·eit1lly ,1n,1lyzed. vYe then made 11p a 
111ixture £1·0111 l\1Iichigan J)e,1t soil ancl fert1lize1·, ,1n,1lzyed it and we re
prodt1cecl the le,1£ 111olcl an,1ly,is ex,1ctly. vYe J)Ottecl two grot1ps of 
IJl,111t, in tl1e,e two 111ixt11re, :111cl they grew IJea11t1l11lly. 
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They we1·c tl1en grafted by tl1e sa111e 111,111 a11tl pttt i11to tl1c g1·,1lti11g 
bencl1. The g1·0111) in the synthetic soil, 11 you like, lailecl con1pletely 
,incl tl1e othe1· took beautil11lly 

Now so 111ucl1 lor th,1t l\1fy questio11 is abo11t bi111·et, ,t by J)1·od11ct 
i11 tl1c 1nanulactu1·e of some of these slow 1·elease 11it1·oge11 le1·til1ze1·s. I 
1111clersta11cl that 1t 1·es11lts i11 se1·io11s p1·oble111s ,vhe11 11secl on certai11 
])!ants, partic11la1·ly ericaceo11s 111ate1·1als. Does a11yone 01· ,t 111c111lJcr ot 
the J),tnel l1,1ve anytl11ng ,vorth,vhile 011 tl11s? 

DR. REJSCH: l 11nderst,111d the origi11,1l 111,1tc1·1,1l tl1,1t c,1111e 0111 
,vitl1 this by JJrocl11ct in 1t ,,,as ,vitl1d1·a,v11 !1·0111 tl1e 111,11·kct. 1\ct11,1ll)', 
l clo11't belic,,e tl1e 111ate1·ial on the 111arket tocldy l1,1s ,111)' i11 1t. 

DR. KEN\•VORTHY: Again, I a111 goi11g to b1·i11g 111 a little i11-
for111atio11 f1·0111 ,111 orct,arcl tl1at l tl1i11k ,viii ,tl,o ,vo1·k 111 tl1e 11111·se1·y 
1·0,v. vVe c,111, witl1011t exce1Jtion, tell ,vl1etl1e1· ,1 cl1e1·1·y g1·0,,1e1· l1,1s 
sp1·,1yed l1is JJla11ts ,vith 111·ea 01· not 111erel)' by look111g. \t\Te clo11't l1,1ve 
to dsk l1i111. Vl'e get tl1e nicest little )'Clio,,, 111,1rgi11 ,vl1c11 111·e,1 s1J1·,1y~ 
l1,1ve IJeen 11sctl. 011 sa11dy soils the 11se ol 111·ea i11 ,111y 101·111 ,,,111 ,1lso 
give 11s tl1is 1n,1rgin on sou1· cherries. 011 aJJJJle ,,,e get 110 ellect,. I 
wil I 11ot say that this is ca11secl by bi11ret 01· 11ot. 

l)R. JAJ\,fES ll. K,1\l\1IP (Urbana, Illinoi,): I clicl11't get ttJJ to 
s111)1Jlement D1·. Ken,,,orthy's discussion l1ere on tl1e etlect ol 111·e,1 011 
JJlants b11t we clid l1ave so1ne experie11ce 1n tol1ar feecli11g, p,1rtic11l,11·Iy 
on 1·0,es. We lo11n<l tl1at ,vl1enever \\'e 11sed urea we also got tl1is n1,11·
gin,1l yellowing on greenhouse roses Ho,vever, we lou11tl tl1at if ,ve 
spr,1yecl the roses gro,v11 011t ol: doors with tl1e s,1111e tl11ng we ,vo11ltl11't 
get the 111argi11,1l yello,ving. Therefore you ca11't 111,1ke ,1 gene1·al st,1te-
111c11t b11t r,1ther have to reter to a pa1·t1cul,11· }Jla11t gro\\·n 11ncle1· ,t SJJe
cilic ,et of conclit1ons. 

vVh,tt I can1e 11p here 101· was to a,k Ken Reisch l1is leeli11g ,1bout 
the phoSJ)hor tis level i11 hi, I 5-30-15 le1·t1lizer 111ix. Are Yllll begi11n111g 
to feel th,tt JJl10,JJl1or11, 1s 1·eci11i1·ed by tl1c JJl,1nt 011ly i11 1·el,1t1vcly Jo,v 
,lll]Ollnts? 

DR. llEISCH: 1·11at 1s cor1·ect. 
Dll. K1\l\1lP: I kno\\' "'e ha,·e s01·t of i11te1·1J1·etecl 1t tl1i, w,1y. 111 

111ost ol 011r te1·tili1er ex1Je1·11nents ,ve got sucl1 ,t ,vide 1·a11ge of s,1ti\lac
to1·y g1·owtl1 at diffe1·ent }Jros1)hor11s levels tl1at ,,,e l1,1ve gotte11 so ,ve 
clon't even bother abo11t phospl1orus a11y 11101·e. 

Dll. llEISCH: J think in contai11er J)rocluctio11 tl1at 11it1·oge11 1s 
the c1·it1c,1I tacto1·. Yo11 l1,1ve to have a11 a1nJJle sttJJJJly ol 111t1·oge11, ,111d 
n1t1·ogen see111s to be one ol the li111it1ng l:acto1·s. 

DR. KA1\1f P: \•Vl1at ,ire yo11 plan11i11g to cl1a11ge yoL11· a11,1lys1s to 
fo1· i11tu1·e ,vo1·k? 

DR. REISCH: Tl1at is a good quest1011. \•Ve !1,1,1e11't cleciclecl, bttt 
1 ,,,011ld s,1y probably one high in nit1·ogen, lo,v 111 pl10,pl101·L1s and 111ccl1-
L1111 in pot,1ssi11111. vVhat that ,voulcl be I can't say ,It tl1e 1110111e11t. 
Tl1ere are plenty on the 1na1·ket ,vith that a1)proxi111ate an,1lysis. 

One co1n1nent, Chad, 1n rel,tt1011 to the t1,e ol: organics versus in
orga111cs. I l1,1ve 1nixecl feeli11gs on tl1e s11bject l tl1i11k tl1e1·e is so1ne 
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111e1·it to tl1e ttse ol 01·ga11ic fe1-11lize1·s ,1, conce1·11, tl1e 1·ate of 1·elease. 
There ,11·e thot1s,111cls ol J)1·oclt1ce1·s, l1oweve1·, tl1at l1,1ve never used org,1nic 
tert1lizers wl10 ,11·e 111;1king 111011ey 111 tl1e llo1·ist, 11t11·sery a11cl tar1n crop 
bt1siness . 

.ivIODERA~-OR CHAD\-VlCK· \,Vl10 l1,1s tl1e next quest1011? 
DR. NELSON: ]11 ,vo1·k ,lt Ottaw,1 tl1is ye,1r ,ve fo1111d that con

re11t1·,1t1011s oi tl1e ,,,,1·io11s s,tlts nece,s,1ry to s11ppo1·t g1·0,vth 1n co11tainer 
stock ,v,ts q t11 te cl1lferen t. For exa1111)le, C l1a 111aecypli1·1s ,vo11ld be kill
eel by co11ce11tr,1tio11, ol 011e q11,11·te1· tl1e 1101·111.-1! rate. By the sa111e 
token, 111 a1·bo1·vit,1c ,,,c got tl1,tt s;1111e s1)1·eacl S0111e ,,,01,lcl tl1rive 011 
fo111· ti111es tl1c co11ce11t1·,1tio11 of s,11 t, tl1,1t 11101,lcl kill .-111otl1e1· type. Little 
Ge111, £01· cx,11111Jle, ,v,1s k1llccl ,tt ,t ve1·y, ve1·y low conce11t1·at1on of s<1lts. 
v\Tl1at a1·e yott cloi11g "'ith tl1e scgreg,1tio11 ol yottr stock? 111 othe1· ,vorcls, 
clo yo11 have ;1 clifle1·e11t (eecli11g J)rogr,1111 !or cl1tlere11t tyJ)es of pla11t 
111ate1·i,1ls? 

i\,JR. HILL: I ,1111 11<>t ~,,1·e tl1,1t l c,111 ,111,,ve1· tl1,1t c11t11·ely exce1)t 
to J)oint 011t tl1,1t tl1e ve1·y b,1si, of tl1e syste111 wl1itl1 ,ve a1·e atte111pting 
to follow relates to OJ)ti11111111 levels of N-P-K, c,1lciu111 and 111agnesiun1, 
to tl1e water-holcling caJ),tcity of tl1e 111ix That i, based 11po11 the 
recognitio11 of tl1e f,1ct tl1,1t ,1 level cil total solttble salts ,vhich ,vould be 
lethal in sane! 01· letl1,1l 1n 111y cl,,ss ol 111,trbles, il yot1 ple,,se, would be 
a starvation cliet 111 J)ttre l)C,tt. Tl1e1·efore, so111e pl,1ce along there you 
sl1ot1ld be ,tl)le to plot tl1,1t relation if it is ,1 str,1igl1t line. Therefore, 
meast1ring tl1e n1oisture-l1olcling c,tJ),1c1ty in tern1s of percentage based 
on dry weigl1t y<Jtt sl1011lcl be ,tble to ro111e ttp with 6pti1nu111 levels. 

1, too, l1,1ve olJservccl the very tl11ng yci11 ,tre t,tlk111g alJout, wl1ere 
there ,,re h11ge clillere11ces 111 the tolcr,,nce, ot J)l,111ts. U11tortunately, 
l don't tl1i11k there 11,ts l)ee11 clelinite wo1·k done on ornan1ent,1ls. There 
l1as bee11 ,0111e on ce1·e,1l troJ)S ,111cl libe1· crOJ)S a11cl grass crops. 

i\1IR. PETElZ VE I~ i\1f}~lJLEN: ,Jack, l believe yot1 fertilize right 
ttj) to tl1c ,tj)p1·0;1cl1 ol ,vi11tcr. Bob, yo11 s,tid that yo11 c11t your fertiliz
e,· ,1ppl1c,1tio11s off ,tt tl1e e11cl of tl1e ,tctive g1·owing se,1so11. I l1ave a 
c1uest1011 011 tl1is, wl1icl1 JJerl1,tJ), .ca11 exJ)l,1111 tl1e ditfe1·ence in your re
s1)011se by tl1e cl1fference 111 te1111)e1·;1t111·es or yoi11· seasons. Do yo11, _Jack, 
in Dttndec, have ,t gracl11al ,11)1)ro;1cl1 i11 tl1e wi11te1· or do yott experience, 
as ,ve clo here on tl1c east co,1st, s11clclen cl1·01)s ot te1nperature ,111d the11 
\11a1·111 periocls ,ind tl1e11 ,1notl1e1· clroJ), "'!1e1·e we woulcl have soft gro,vtl1 
1·esulting fro111 co11ti1111ecl ,IJ)J)l1c;1tion of tert1lize1· da1naged by these 
cold s11aps? 

?11IR. HILL: I clo 11ot tl1111k 0111· cli111ate in D11ndee l1as the sa111e 
tc1111)er,1t11res 01· tl1e s,1111e l1111111<lit1es, bt1t I tl11nk it is about tl1e sa111e 
in th,1t ,ve freq11e11tly get colcl SJ)ells. This year, for exan1ple, all sorts 
of te111pe1·at111·e rcco1·cls were !)1·oke11. Ot1r whole pl1ilosophy is bt1ilt 
aro11nd the tl1eory tl1at J)lan t gro,vtl1 is con t1·0Iled by the available nt1-
trients in tl1e 111ix at tl1e 011set ol ,vi11ter, 1)rovidecl tl1e pla11t has had 
sufficient tl1ro11gl1oi1t ~11111111e1·. Tl1ey stOJ) g1·0,,,ing ,vi1etl1e1· you feed 
or not. In f,tct, ()ttr tests l1,1vc i11cl1c,1tecl cle,11·ly th,tt if the plant is feel 
11p to the 011~et ol 1v1nter it will be bette1· tl1a11 one tl1at is delibe1·ately 
check eel a11cl sta1·vccl be lore ,vi11 te1· sets i11. 
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ivIR. DE vVJLDE· Actually, when ,ve l1ave co111pletetl ot1r l,1,t fer
tilization, the level is quite high. It is not toxicity higl1, but let's say 
tl1e plant has plenty to fea5t on throt1ghot1t the, winter. Si11ce it !s 11ot 
g1·owing, 'A'e feel it cloesn't need any nut1·ients any n101·e. That 1s tl1e 
pri1nary reason we 5tOIJ feeding. Delinitely the nut1·ie11t level ,viii dr_op 
off during the month of Septe1nber, but it ,viii ,till leave the plant ,v1th 
an optimum amount of pl,1nt food to last th1·ot1ghout the ,vinter a11d 
give it th,1t initial start dt11·ing the spring, pa1·ticularly ,vith an aclded 
teaspoonft1l of ura111ite in eacl1 ca11. 

Actt1,1lly, ,ve leel ,idditional ,11Jplications of le1·tilize1· alter this' 
1nonth wot1ld be t1seless. 

l\1IR PETElZ VERl\1fEULEN: Bob, do yoti lee! tl1at ,111 aclclitio11-
al ,IJJplication ,vould nc)t only be 11seless bt1t 111igl1t be lietrin1e11t,1l? 

l\1JR. DE \,VII.DE: Yes. I ,1111 afraid to t,1ke tl1at cl1ance and JJt1sl1 
tl1em too m11cl1. I t l11nk our le,•el is l11gh e11ougl1 so the1·e i,n't a11y 
detrimental etfect. 

l\1IODERATOlZ CHADWICK: I ,vot1lcl cert,1i11ly back Jack Hill 
I 00 JJe1· cent on this 1natter of tertilizatio11 as l1e is JJractici11g it. vVI1ile 
tl1is example doesn't apply to canned p1·oduction, ,ve have 111oditied ot1r 
wl1ole outdoor plant fertil1zat1on p1·ogra1n i11 the last several years on 
the basis ol 1·esults that we have obtained For instance, 1n ot1r rose 
g,1rden at the University, we contin11e tertil1z1ng ot1r 1·oses 1·1ght on up 
through the 1niddle of October or eve11 to the fi1·st of Nove111be1·. Tl1e 
rest1lts ove1· the JJast years have certainly 111dicated tl1,1t those JJla11ts 
co1ne thro11gh just as goocl or even bette1· as ,vl1e1·e the fe1·t1liLation is 
,toppecl i11 1\t1gt1st or tl1e first ol Septe111be1·. 

ivIR. HILL: We have co1ne a long way since tl10,e cl,1ys ,vl1e11 it 
,vas felt necessa1·y to p11t a tisl1 in eacl1 hill ol corn. 

' 

DR. KAl\1IP: I would like to 1nake a co111111e11t l1e1·e beca11se 1 tl1ink 
tl1e1·e 111ay be a diffe1·ence in ,vhat you a1·e getting dt1c to tl1e tre,1t111e11t 
that yot1 are giving pricir to tl1is f,111 feecl111g. 

I think 11 you rt1n one ol these u JJ a11d down, kintl ot tertil1ze1· p1·0-
g1·an1s a11d tl1e fertility level is down, when YfJU put tertilize1· on in tl1e 
tall, you a1·e aJJt to encou1·age a flt1sh of growth wh1cl1 ,viii s11ffer w111ter 
111jury. On the other hand, 11 )'Oll l1ave been giving these plants a good 
solid fe1·t1lizer supply all cluring the season and you continue that into 
the fall, then you are not encouraging a fall flush ol growth, you are 
merely giving tl1e plant sufficient fertilizer to continue its maturation 
processes. I think the important thi11g is not whether you pt1t on this 
fe1·t1lizer i11 October 01· Noven1ber, but what you did prior to that date. 

l\1IODERATOR CHADWICI(: \,Vhat period a1·e )'OlI referring to 
as a fall application that will cat1se late growth, 

DR. KAl\•IP· I was ,thinking ot the application ol le1·tiliLe1·, say 1n 
October. It we allow 11t1t1·ients to bcco1ne low and tl1en apply ,t good 
lertilizer application in Octobe1· with the Indian su1nmer ,veather that 
we get and rains at that ti111e, 'A'e ,voulcl get a flush of ne,v gro,vth ,vhicl1 
is easily injured. 

l\10DER.l:\.TOR CHAD\VICK: 011 ,vl1at types of plarrts? 
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DR. KAJ\,{P. Outtloor ro,es and a lot ol our sh1·ubs, ,tre included. 
111 our outdoor roses it we have not let the fertility level go down and 
then we pt1t on an application of fertilizer in October there is no notice
able change in gro,vth rate ol the plant. It is just keeping on at a rea
sonable rate of develop1nent. But, as I say, if we let it go down and 
then put on an ,tpplication you will see a lot of new growth coming out. 
When you have a su(!den drop in te1npe1·atu1·e lo zero there isn't much 
ol this new g1·owth that is going to survive very long. I think the rea
son that Jack i, able to car1·y on his fertilizer progra111 that late ,vitl1 
good results 1s that this is just a sn1ooth contint1ation of wl1at I1e has 
been doing all tl1e ti111e. 

J\,lR. FLEJ\,IER: vVe ~ee i11 cit1r 11t1r,e1y quite ire(1t1ently ,111d Dr. 
Cha(lwick, you have probably seer1 it a lot in other nur,e1·ies growing 
forsythia, California privet <lnd we1gcla, V1°!1ere we h,1ve an extre1nely 
wet September and an extren1ely severe w1nt~r. Young yea1 ling plants 
in the field that had been heavily fertilized and pushed along in the 
summer would freeze right to the ground wl1ere the ol([ stock would 
bttd out 1n the spring right lllJ to the tip of the plant. 

J\,JODEllATOR (;HADvVICK: I don't know as I can ,111,wer th,1t 
but I have seen just the opposite happe11. Not so 1nany yea1·, ago wl1en 
we had a very severe ,vinter in Ohio it was ,111 ol the old underfed Kolk-
1v1tz1ri that froze to tl1e ground ,vhere the goocl g1·owing plants that were 
fertilized in the fall ca111e back. 

I think it co1nes back to the carbohydrate-n1t1·ogen relationship i11 
tl1e plant at the ti1ne yo11 get tl1at drop in te1nperature. 

' 

lvIR. FLElvIER: 'l'he 111ore you fe1 tilize the 1nore nit1·ogen yot1 get 
and the less ca1·bohydrates. 

lvIODEll,'\ TOR CHADvVICK. Not necessa1;ily. By the additio11 
of the nitroge11 y<)tl l1ave also bttilt up the carbol1ydrate content in tl1at 
pl,111 t. 

We no,\· con1e to the unschedt1letl p,11·t of tl,iis ,progr,1111. I clo11't 
know whether the Secreta1·y of the Plant Pro1Jagators Society 1s just 
n1ode,t but when it ca1ne to his JJa1·t of tl1i, discussio11 he left it off. 
This doesn't let hi111 out f>f a job, however. So we w,tnt to turn now 
to the final phase ol this discussion of container production ol nur,ery 
stock and consider tl1e point of hardiness and winter protection. 

Dr. Reisch of Ohio State is going to lea(l off the discu,sion ancl 
then we will corne back ,\·ith the panel n1embers. Ken! 

DR. REISCH: I t1·ied l1ard to get out of tl1e job, as Cha(! s,1id, 
but it didn't work, so l am here. 

Dr. Reisch discu,sed the subject ol ,vi11ter protection as 
to the successful o,•erwintering of container g1·own plants. 

it is related 
(Applause) 



WINTER PROTECTION OF CONTAINER GROWN NURSERY STOCK 
K. \~. REISCH 

Depa1 tnie1it of H 01·ticitllit1·e 
0/110 State U111ve1·s1ty 
Colitrnbits 10, 0/iio 

l),t111,1ge £1·0111 colcl te1111Je1·atures is p1·obably tl1c 111ost i111po1·ta11L 
!11111t111g J,1cto1· 111 tl1e culture ot containe1· gro\\'n nt11·sery stock in the 
No1·tl1e1·n JJ,trts ot the cot1nt1·y. To JJ1·ofitably p1·ocluce JJl,tnls i11 con
t,1i11e1·s so111e to1·111 of w111te1· p1·otect1011 1nust be i11cl11ded 111 tl1e p1·ocl11c
t1011 }Jrog1·,1111. In 01·cle1· to n101·e clea1·ly 1111de1·sta11cl tl1e re,1sons fo1· 
us111g 1J1·otectivc 111eas111·es, so111e backg1·ot111cl 011 tl1e cat1ses oi wi11te1· 1n
j111·y will be given. 

Exce1Jti11g 111111sual ,vi11te1· co11d1tions s11cl1 ,1, floocls 01· ice stor111s, 
,vi11Le1· i113111·y 111ay be cl11·ectly attrib11ted Lo eitl1e1· clesiccat1011 oi above 
g1·01111cl }JOrtions of plant5, fo1·111,1tio11 ol rce w1tl1111 tl1e t1s,ues, or botl1. 

Desicc,1tio11 dtte to ,vate1· loss lro1n ste111s ol clecicluot1s }Jl,111ts ancl 
leaves and ste111s o{ evergreens ,vithout replace111ent 11·0111 tl1e soil, 111,1y 
be }Jarticul,11·ly serious in container plants Soil vol11111e a11cl root ex
te11sio11 is li111itecl, the 1nediu111 1n,1y dry ot1t 1·elatively rapidly, ,tnd tl1c 
,01! b,111 111,1y re1nain irozen £01· long pe1·1ocls of ti111e. Tl11s type of d,1n1-
;1gc i, 111ost co111111on on evergreens such as yew, l1e1nlock, and so111e o,i 
tl1e broaclle,1£ types, and is especially severe wl1en pla11ts i1re ex1Josed 
to l1igl1 wincls 01· intense s11n during the winte1·. 

\ 1Vin ter in jury d11e to cold te1nperature results p1 i111,1r1ly lro111 rce 
cry,tal for111at1on between 01· within }Jlant cells lt is 11ot t111usual 101· 
ice to icJr111 i11 plants when temperatures are low; l1oweve1·, deatl1 01· 
cla111age, 111ay or 111ay 11ot take JJlace depencli11g upon tl1e clegree of l1,11·di
ne,, of tl1c IJl,1nt 01· tissue i11volved. 

lee lor111s betwee11 IJ!ant cells when the te111pe1·,1tu1·e cl1·01J is gr,1du,1l 
ovc1· ,1 pe1·iocl of ti1ne. If plant tissues are s11flicie11tly l1,1rde11ed, da111-
,1ge 11·0111 tl1is type ol ice tor111ation 1nay be negl1g1ble 01· 0011 existent. 
1\11y 111j11ry tl1,1t does occt1r is due to tl1e ren1oval of ,v,1te1· tro111 tl1e cell 
1·e,11lti11g in clisrt1}Jtio11 of tl1e protoplas1n. 

IZ,11Jicl te111perature clrop 111ay rcst1lt in ice lor111,1tio11 ,v1tl1111 tl1c cells 
,,,itl1 cle,1tl1 t1s11ally tl1e 1·es11lt. This is believed to l1,1ve bee11 ·one o[ tl1e 
111,tjo1· c,1t1ses ot cle,1th and 1n jury to nursery stock in tl1e Ol1io, Indi,111a, 
,111d Ill111ois a1·e,t cl111·1ng tl1e winter of l 958-59 In Ce11tral Ohio grow
ing co11d1tio11s were favo1·able late in tl1e season and woody plants, par
tic11l,1rly tl1ose 11nder c11ltivation, had not 'l1a1·de11ecl-otf' st1lficiently. 
Dt1ring tl1e JJeriod of Nove111be1· 24 to 28 high te1111Jeratt11·es 1·anged from 
54 to 26 degrees ancl lo\\' te1n1Jeratures fro1n 34 to 17. On Noven1ber 
29th tl1e low te1n1Jeratt1re was 5 and on the 30tl1, 5 below zero. This 
,,,,ts follo,,,ecl by a week 01· s11b zero tem1)e1·at111·es i11 ea1·ly Dece1n,ber. 
Evicle11ce [01· tl1e ass11111ptio11 tl1at tl1is was tl1e ca11se of 11111cl1 of the 
~cve1·e ll,1111,1ge ,,,as fot111d 111 a g1·011p of co11tai11e1· g1·0,vn Pyi·1icn1itl1a 
}Jla11ts. Pla11ts wl11cl1 ,vere p1·otected i11 111id Nove111ber ,ve1·e u11d,1111-
,1ged, wl1e1·eas JJlants in tl1e sa111e condition, ,vhich ,ve1·e }J1·otected tl1e 
lirst week in Dece111be1·, ,ve1·e £01111d to be dead whe11 ex,1111i11ed i11 tl1e 
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Frost resist,111ce 01· l1a1·lli11ess is basecl 011 tl1c st11·v1,,al ot pla11ts or 
tis~ues t1nde1· ireez1ng 01· lo,v te1111)e1·att11·e co11ci1tio11s. 'J"he degree hardi
ness can be altered by 111,1ny 11,1tt11·,1l a11cl 111a11 111acle co11ditions sttch as 
pruning, transpl,1nting, ,v,1te1·1ng, ancl le1·til1zing 1)1·actices. I11cre,1se i11 
frost resistance is s1)oken of as J1a1·cle111ng ,111cl 1s associated witl1 certain 
cl1a11ges 1n tl1e 1)ro1)erties ol 1)la11t cells ,vl1icl1 i11clt1de lo,ve1· ,vater con
tent, h1gl1er st1g,1r co11te11t, ancl l11ghe1· os111otic 1J1·ess111·e. An att1·1bt1te 
of contai11e1· ct1ltt1re is tl1,1t tl1c g1·0,ve1· l1as better cont1·ol ove1· factors 
wl1icl1 111ay s1Jeecl tl1e l1,11·cle11i11g oil 1J1·ocess, st1cl1 ,ts 1·eclt1ced ,vate1·1ng 

' and fe1·tilizat1011 
Othe1· var1,1ble t,1cto1·s ,,,l1icl1 111t1st be co11sidc1·ed i11 clisc11ssing ,v111-

te1· 1Jrotect1on is tl1c sc,,c1·it)' ol ,vi11te1· tc1111Je1·att11·es, 1J1·eci1J1tat1011, 
,1111ot111t, exte11t, ,111cl l1e1gl1t ol sno,,, cover, ;111d tl1e ex1Jost11·e ot tl1e 
plant ,11·ea. 

As i11dic,1 tee! e,11·i 1e1·, ,,, 111 tc1 JJ1·otcctio11 1~ 11ecessa1·y 011 1110s t ,,,oody 
pl,111t v,11·ieties gro,,,11 i11 co11t,1i11e1·s i11 tl1e colcler 1·egio11s ot the cot111try. 
i\•Ia11)' 111etl1ods l1ave IJce11 t1·1ecl a11cl ,11·e bei11g ttsecl. Ty1Jes ot p1·otec
tion ca11 be cl1viclecl i11to ti,·c t)'fJCS (l) 111t1lcl1 cove1· o,,e1· to1J oi tl1e co11-
t,1ine1·~, (2) scree11 1J1·otcctio11 ove1· 01· ,11·ot111cl 1Jla11ts, (3) te1111Jora1·y or 
per111anent st1·t1ctt11·e over IJl,1nts, ('i) IJlt111ging containe1·~ below grot111d 
level , (5) JJl,1c111g cont a111e1·s ca11-to-c,111. ;-\ discussion ol so111e of tl1e 
spec1t1c 111etl1ocls tollows. 

i\•I Lil.CHING CONT;\JNERS 
lvlulche~ 111st1l,1te tl1e soil 111eclit1111 ,1g,1i11st r,tJJicl te1n1Jeratt11·e cl1ange, 

maint,11n higl1c1· te1111)er,1t111·es ,,11tl1111 tl1e co11tai11er, are 1·el,1t1vely IO½' 111 
cost, retain 11101st111·e i11 tl1e 111eclit1111, ,111cl ,ire rel,1tively e,1sy to ,tpJJly. 
;-\ n1aJor l,tttlt is tl1c proble111 ,111cl cost 111volvccl 111 re111ov111g tl1e 111ate1·ial 
in the SJJ1·ing. 

G1·ot111cl cor11cob 11111lcl1 11,1~ 1J1·ove11 to be :1 s11cce~slul 111ea11s oi 
p1·otect1ng tl1e 1·oot syste111s ol ,t ,v1clc v,1riety ot IJl,1nt types 111 co11ta111e1·s. 
It is i11expe11sive a11cl e,1sy to ,l]Jply bttt clis,1g1·ee,1ble a11d clilfic11lt to 1·e-
111ove i11 the SJJr111g. A l,1ye1· ol c1·11sl1ecl sto11e in the top of tl1e contai11-
e1· si111plilies 1·e1nov,1I ol tl1is 111ater1,1l ,,,J1icl1 olten sticks to tl1e soil st11·
face. A JJOl)1etl1ylc11e J,1ye1· u11cle1· the bee! fac1lit,1tes easie1· clea11 up ol 
tl1e are,1 afte1· 111ulch ,incl co11t,1111e1·s are 1·e111ovecl. 

Crt1sl1ed l1111estone 11111lcl1 is so111e\\1l1at 1nore expensive bt1t equally 
a~ effective as grouncl co1·11cobs ,incl is ,tlso 111ucl1 easier to l1a11dle. It 
al~o se1·ves to 1n,11ntain tl1c bed ,11·ea ½1hc11 1t is left after 1·e1noval tro111 
the top of the cont,1ine1·s. 011 l1,11·clier JJl,1nt tyJJes, a 111t1lcl1 of tl1is ty1Je 
along tl1e Sot1tl1 ancl 'i•\7est sicles ol tl1e bee! 111ay be s11ltic1e11t. 

Stra,v or hay 11111lcl1 h,ts IJee11 ttsecl successlt1lly IJy a nu111be1· ot co111-
111erc1al JJrodt1cers. In ,1clclit1on to 1Jro,,ici1ng so1ne 1nst1latio11 £01· the 
roots in the cont,1inc1· Jt ;1lso se1·ves as s01ne JJ1·otectio11 for tops of the 
plants The rost ol 111,tte1·i,1l ,111cl aJJJJl1c,1t1011 is lo,v, l10,veve1·, 1t 111,1ke~ 
a11 ideal 1·ode11t nesting ,11·ca ,ind 111ay be a sot11·ce oi weed seecls. 

i\•I ulching is ,1 very elfecti ve 111etl1od for JJ1·otecting tl1e 1·oot syste111 
from da111age, ho,,,ever, on 'top-se11sit1ve' 1Jl,1nts, value 1s li1nited because 
0£ da1nage to tl1e ex1Josccl 1Jo1·t1011s. A11 i11te1·csti11g ~itt1atio11 occt11·red 
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w l1e1·e cle,t tl1 1·e~ Lt I tee! IJec,111se ,t grot1ncl cor11co b 111 ulcl1 w,ts 11secl. G 1·ou ps 
of pl,1nts ol Berck111an's Golde11 ,11·bor,,1t,1e \\'ere n1ulcl1ed ,vith gi·ound 
corncob~, cr11shecl lin1estone, ,111d placed ur,cler a 1Jolyetl1ylene tent. 
·r11ose in tl1e l,1ttc1· two JJlots were 1111clamagecl whereas those in tl1e co1·n
colJ 111ulcl1 !)lot J1;-1cl ,L s1Jl1t ste111 ,it 11111lcl1 level a11d we1·e clead. This 
111,ty l1,1ve possibly been c,111secl by ice for111,1tion i11 this 11111lch 111aterial. 

SCilEEN I)I{O'TECTlON FOR CONT1\INERS 

S11owfe11ce was 11secl i11 tee-JJec f,1sh1011 over becis of' co11t:1i11c1· stock. 
1.·111s 111etl1ocl gives so111e }Jrotection !1·0111 ,vine! ancl ,vinte1· su11 and 1s 
e,1~y to aJJply ,incl re111ove; ho,,•eve1·, little, ii ,tny 1ns11l,1t1ng eifect 1s JJ1·0-
viclecl ,111cl eXJJosecl lol1,1ge oi everg1·eens is ofte11 IJ111·necl. 

Tl1is 111etl1ocl w,1s 11 ot el lect i ve in JJ1·otect i 11g JJ!a11 Ls tl1,1 t a1·e · top
~c11~1 tive' s11ch ,is iirctl101·n ,incl ,1.belia ,incl even wl1en s110,vfence was 
t1scd i11 con j11nctio11 with a c1·11shed li111esto11e 11111lcl1, exte11.s1ve da111age 
,111cl los~ occ11rrecl ,vit/1 these plants 1\s1Jl1,1lt fJ,I/Je1· ar1d ,ilu1ni1111111 foil 
~l1ielcls ,,,e1·c ,tc!clecl on tl1e \\1Cst s1cle of tl1e snowie11ce tee-pee to p1·otect 
tl1e 1Jl,111ts fro111 the s11n; 110,vever, cl,1111,1ge 11nder tl1ese shields resulted 
botl1 £1·0111 co11tact ol foli,1ge witl1 the 111111e1·,1J and fro111 dry111g 011t be
c,111se of tl1e ,v,1te1·1Jroof cove1·. 

Tl1is 111etl1oc! alone cloes not ,tJJ\Je,11· to l1ave 111e1·1t exceJJt 1n 111ild 
,,,i11te1·s ancl sl1011lcl be 11secl in conjt1nct1on with a 11111lcl1 to ass11re p1·0-
tectio11. of the root systen1. Foli,1ge b11rn of eve1·g1·ee11s is red11ced; how
ever, bec,1t1se o[ tl1e closeness ol the lath to the J)l,1nts, SJJotty burning 
t1s11,1lly occ111·~ 1·es11lti11g i11 ;1 red11ctio11 in J)la11t qu,1l1ty in the block. 

Anothe1· sc1·ee11 J)rotect1on tecl1111q11e 1ncl11clecl tl1e 11se of IJ,tled st1·a,v 
J)l,tcecl two b,1les l1igl1 011 the ,vest sicle of so111c becls ,incl co111pletely 
:11·01111cl otl1e1·s Tl1is ,vas 11secl cl111·ing tl1e ,v111 ters oi I 954-55 and 55-56 
;111d, ,vitl1 tl1e 111,1jority ol clecic!11011s \Jl,111ts tyJ)es cl:1111age was negligible; 
l1owever, losses ,vet·c g1·e;'1t i11 !)locks ol Py1·{1c{111tl1a a11d Abelt{t. In the 
wintc1· of 1958-59, losses of Py1·{1cr11itl1a ,111cl c·oto1ieaste1· 1Jla11ts we1·e l1igl1 
in ,1 co111111c1 ci,tl 11111·se1·y 11s1ng this tech11iq11e. 

011 the basis oi ol)ser, 0atio11s a11d 1·ese;11·cl1 1·es11lts it is cliff1c11lt to 1·e
ro1n111e11d tl1is tcchniq11e as ;111 excelle11t 111e,111s o[ J)1·otection exce1)t d111·-
1ng 111ilcl ,vi11te1·, ,vitl1 l1,1rc!ie1· IJl,,nt ty1Jes, 01· in a1·e,1s ,vl1e1·e 11or111al 
\¥i11 tc1·s a1·e less severe. 

TEl\,IPOl~ARY OR PERl\'l:-\NENT STRUCTURES 
OVER THE PLANTS 

It is obv1011s tl1,1t 111axin111111 1)1·otectio11 fo1· cont,1inc1· g1·0,,•11 stock 
c,111 be obt,1111ecl ,vitl1 pe1·111,111ent str11ct111·es s11cl1 as g1·eenl1011ses, hotbeds, 
01· coldfr,1111cs, l10,,1eve1·, strt1ct111·al ancl 111a111te11a11cc costs woulcl be 
l11gl1. One gallo11 size J)ia11ts of Abell{t g1·{11id1flo1·[t we1·e over,vi11te1·ed 
,,,itl1 110 foliage 01· root da111agc 111 a11 1111!1eate<l col<llr,1111e <lt11·ing tl1e 
,,,i11 tc1· of l 958-59; l10,veve1·, ,L l,11·ge sc,1lc OJ)er,1t1011 ol tl1is tyJJe ,vo11ld 
JJ1·ob,1bly be cost 1J1·0!11bitive. • 

One of tl1e 111ost effective te1111Jo1·,11-y 111e,111s of JJ1·otectio11 yet clevel
opecl is a polyetl1ylene tent cover JJiaced ovet· beds of conta1ne1· grown 
~Lock. l\'l,tx111111111 1J1·otectio11 1s p1·0,1idecl, cost is 1·elat1,,ely lo_\\·, plants 
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do not clry 011t, ancl ,tJJJJlic,1tion ,111c.l re111ovdl is c,1,y No 111.1i11te11a11ce 
is required except 1·egulat1ng 1nte1·nal ten11Jer,1Lure, by vent111g tl1e co,1e1· 
rluring wa1·111 d,1ys i11 the ,1Jr1ng. S0111e 111ca11s ol SUJJIJ01·t is 11ecess,1ry 
and this 1nay be a si1111Jle pipe a11cl wi1·e tr,1111ework 01 ,1 n101·c pe1·111a11-
e11t heavy w11·e n1esl1 usecl in 'Qt1onset Hut' tasl1ion ove1· tl1e bccls. 1\ 
possible proble1n may exist in are,ts ot }11gl1 wincls; a11cl ,1 ,tt1r<ly 111ca11s 
of s11pport ,,,011lcl be ,in ,1bsol11te necessity. 

At tl1e Ol1io 1\grict1ltur,1l Ex1Jeri111e11t St;1tio11, 4 1111!. t1·,111sl11ce11t 
JJo!yethyle11e ,vas JJ!aced on a JJiJJe a11cl w11·e lr,1111ework over becls ol con
tainer stock in 111icl No,1e111be1· of 1957, 1958, ancl 1959. Tl1c JJoly ,vas 
held down al tl1e e11ds a11d sic.les by cover111g witl1 cr11sl1ecl li111estonc 
chtJJS. Tl1ese becls ,,,ere lclt ,ealecl 11nt1l ,,,a1·111 d,iys in tl1e ,1Jri11g wl1e11 
it was necess;11·y to OJJen tl1e encls ,111cl sicles clt11·111g tl1e cl,1y 

A wicle , 1ar1ety ol pl,ints, 111cl11cli11g A bef1r1 ,111cl P)•1·r1cc111t/1r1, JJt·otcct
ecl by this 1nethocl d11r1ng these ,v111 ter, ,ve1·c 11ncla111,1gecl Tl11s v.1,1, 
1·ather sign1t1ca11t cl11r1ng the seve1·e ,v111te1· ol 1958-59 wl1e11 JJl,1nts of 
tl1is type ,vere killecl 111 lielcl ancl la11clscdJJe jJla11ti11gs. Pl,1nts t111clc1 
tl11s 111eans ol p1·otect1011 also flo,ve1·ecl 01· IJeg,111 gro,\1 tl1 011e t<J t,vo ,vcek, 
earlie1· in the spring. 

A 111ore elabo1·ate ~e1111-JJe1·111ane11t f1·a111e,1101·k 11,1, IJec11 ti,ecl by tl1e 
Berryh1ll Nt1rse1·y Co111JJ,1ny of SJJ1-111gt1elcl, Ol1io, ,vl1e1·e ,,,ire tenc1ng 
,vas shapecl into quo11set-h11t sl1apecl 11111ts ,111cl 1Jl,1cecl o,1e1· tl1e beets. 
Altho11gl1 tl1e cost ot this is so111e,11l1at g1·eate1·, tl1c st1·11ct111·e i, 11101·e 
stable a11c.l re11sable tor ,t n11111be1· of ye,11·,. 

To econo1111ze 011 SJJ,tce, it is JJoss1blc to st,tck JJl,111t, 1111clc1· tl1e 
JJolyethylene Thi, l1,1s \\101·kecl ettectively ,11 itl1 t,v<1 laye1·s ol JJl,111t, a11cl 
st11d1es a1·e t111de1·,,,,1)' 11sing tl1is tech111q11e. 

Anothe1· 111eans of p1·otection i11volv111g ,t st1·t1ctt11·e i, tl1c t1sc ol. 
barns 01· sin1ila1· b11ild111gs 101· sto1·,1ge. 1\ n111·se1·y i11 Ol1io 1s st,1cki11g 
conta1ne1·s J(l a11d 12 higl1 i11 ,1 ba1·n tl1is ye;11· • 

Pl~UNGING CONT t\INERS 
Tl1e p1·actice ot plt111g1ng co11tai11e1·s 111 tl1e g1·ot111tl · 1s l<lbo1·io11s ,111tl 

i111p1·actical altl1011gl1 it does p1·ovide an excelle11t 111ean, ot JJ1·otect1011 
for the root syste111. In stt1d1es at the Ol1io 1\g1·ic11lt11ral ExJJe1·i111ent 
Station it ,vas fo11nd to be eitective witl1 so111e JJl,111t types bt1t le,s ,1cl
vantageous ,,,ith othe1·s In heavy soils, cl1·ai11,1ge and he,1ving 111ay be 
problems. Joh11 i\'lal1l&tede has t1secl p1·ev1ot1sly JJl11nged tile as ,t 111e,1ns 
of plunging co11tainer stock ,,,1th tl1e pla11ts si1111Jly d1·01Jped into tl1e 
tile. 

C.'-\N ·TO· C.i\N PRO'l'ECTION 
1·l1is 111ethocl of protection, altl1ot1gl1 111in1111t1111, is su1Jer101· to 

spaced plants a11d afto1·ds goocl JJ1·otectio11 to JJl,111ts i11 tl1e 111terio1· 1·ows 
of the beds. Dry111g ot1t 1s a JJroble111 a11d s0111e wate1·i11g 111ay be 11eces
sa1·y dur111g tl1e ,,,1nte1·. Dt11·1ng 1111lcl ,v111tc1·& tl1is tecl1111q 11e 1s ,1cleq11ate 
,vith pla11ts sucl1 as fo1·sytl11a, ju11ipe1·, a11d clet1tz1a, l10,11evcr, tl111·111g tl1e 
severe winter of 1958-59, these plants we1·e severely da1naged ,vl1e11 l1and
led in this manne1·. Tl1is techniqt1e ,vill be cl1ffic11lt ,vitl1 l,11·ge ,JJ1·e,1d
ing plants. 
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TEJ\lrPERATlJRE STUDIES 
111 Novc111IJc1, 1~)58 ,t (!et,11lc(! ~tLt(ly w,1~ IJegt111 ,it tl1e Ol1io Ag1·i

ct1ltt1ral Ex1)eri111e11t Station to o\Jserve tl1e ellects ol three protection 
JJr,1ctices 011 over,vi11ter1ng· ol Py1r1c1111tl1r1 cr1cc111er1 'Lala11d1,' to deter-
111inc tl1e ellccts ol s,111cl-so1I-JJe,1t a11cl JJe,1t-JJerl1te 111ecliu111s on tl1e te111-
JJer,1tt1re in tl1e 111eclit1111, ,incl to cleter111ine variations in 1nedi11111 te1n
per,ttt1res t1nclc1· tl1e tl1ree 111e;1ns of JJ1·otection ancl i11 11nJ)l otected con-

• ta1ners. 
Twelve to fifteen inch ))!ants ,~,ere ))!anted in one gallon co11tain

e1·~ in Se1)te111ber ,1!011g witl1 co1)1Jer-consta11tan tl1er111ocot1ples placecl in 
tl1e cc11 ter ,111cl eclge of the con t,11ners. Tl1e co11 tainers were IJl,1ced in 
the ce11ter ;incl ,Lt tl1e ,vest ~icle ot fo11r JJlots with gro11nd cor11cob 111ulcl1, 
cr11sl1ecl l1111estone cl1iJ) 11111lch, IJolyethylene cover, ,ind 11nprotectecl 
J)!,111ts J)i,1cecl c,111-to-c,111. Tc1111Jer,1tt1re re,1di11gs were taken with a 
JJOtcntio111ete1· ,it 8 1\.1\1[., 12 11c>ri11 ,111cl 5 P.J\,J, tro111 Dece1nbe1· 8, 1958 
to 1\1I,11·cl1 30, 1959. 

Tl1e results 011 ,vintc1· i11j11ry ,vere 1·,1tl1er striking ,vl1ere all JJlants 
we1·e k1llccl 11nde1· no JJt otect1011 ,111cl tl1ose 1111cle1· the polyethyle11e cover 
,vere 1111cl;1111agecl. 1n tl1e 11111lch t1·e;1t111ents root cl,1111,1ge ,v,1s negligible 
a11cl shoot cl,1111,1ge 1·,1ngecl fro111 50 JJer cent clielJ,1ck i11 tl1e center to 70 
JJer cent cl1cback 011 the ,vest sicle ol tl1e bee!. 

Te1111Je1·at111·es i11 tl1e cont,1ine1·s 11ncle1· the cl1lferent t1·eat1ne11ts va
riecl ;1s lollo,v~ Te1111Jcr,1t111·es 1111cler the t,vo 11111lcl1 treat1nents were 
11n1for111 witl1 little tluct11ation ,incl re111ainecl at tl1e highest level of all 
t1·e,1t111ents. Te11111er,1t111·es in containers 1111de1· the \Jolyethylene cover 
were sl1gl1tly lo,ver lJ11t higl1er than tl1ose 1n tl1e 11n1Jrotected IJlot 1\1Ie
cl1111n te111 J)e1·;1 t11res 1111cle1· tl1e JJO! y fl11ct11a tee! to a great et· exte11 t than 
clicl those 11nde1· 111ulch \Jrotert1on. The te111perature in the unprotect
ecl cont,1i11ers fl11ct11ated cli1·ectly as tl1e ,11r te111perat11re and reached 
lo~'er levels tl1;111 in ,111y t1·eat111ent. 

The ty\)e of 111edi11111 clicl not l1ave a 111arked effect on te1111Jerat11re 
over the J)eriocl ol tl1e st11cly, !1oweve1·, te111peratures ,ve1·e l1igher in the 
s,111cl-soil-peat 111ecl111111 in 111ost of tl1e t1·eat111ents on tl1e 6 coldest days 
of the win te1·. 

In ge11er,1l, tl1e res11lts of tl1e st11cly inclicatecl the val11e of 1n11lch 
a11c! 1Jolyetl1ylene co,1e1· tre,1t1nents in 111a1nt,1ining highe1· 1nedium te1n
JJer,1tt1res ;incl ,1lso tl1e valt1c of ,incl 11eecl fri1· toJJ JJrotection on plants 
s11cl1 ,is Py1·r1cantl1r1. 

SUl\1fi\,fARY 

Winter cla1nage is the greatest l1111iting factor in the cult11re of 
!)!ants in containers in colcler regions, dnd, regardless of the protection 
1netl1ocl e1111Jloyed, J)artial success is not acceptable. Unda111aged, plants 
of healtl1y ,tppe,tr,tnce ancl conclition sl1ot1lcl IJe tl1e goal ol a program 
of ~,i11ter 1)rotection. , 

Gre,1t vari,1tions i11 l1ardiness exist a111ong plants and therefore, 
v,1rying degrees o( p1·otection :ire necessary. Unfortunately, IJiants such 
a~ lireLl1or11 ,t11cl low coto11easters ,vhicl1 are ideal types for containers, 
,1rc r,1tl1er te11der a11cl 111,1xi111t1n1 J)1·otect1on 1s 1·eqt1irecl. It the cost ol 
,,,i11te1· 'JJrotectio11 i~ too g1·e,1t fo1· tl1e JJrocl11ctio11 JJ1·ogra111 involved, 
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then it 1s 11ot 1)r,1ctical to gro,v 1)l,111ts 1·eq11i1·i11g tl1is 1)otecti<)11 i11, con
t,1ine1·s. Tl1e 1Jr<1IJle111 i~ not C<)1111Jlex IJ11t si1111Jly 111c,111s 1J1·ovitli11g so111e 
form of artificial protection wl1cre natural 111ea11s s11cl1 ,is sno,v cover 
are not clependable, 01· acleq11ate. ·r11is protection n1,1y 1·;1nge £1·0111 
})lacing plants can-to-can to using 1Jer1nanent or te111porary st1·11ct11res to 
cove1· the entire pla11t. Reg,1rclless of the n1eth<Jd 11secl, ,1 1)lant 111 tl1e 
healthiest possible condition is tl1e first 5tep to ,1ss111-e s11ccessf11I ove1·-

• • 
WITT ter1ng. 

1 

Variation 1n wi11ter te111peratures and we,1tl1er fro111 year to year 
indicate that 111ethods ,vhich are effecti,,e one yedr 111ay not IJe tl1e next; 
therefore, to ass11re pl,1nts of consistent high val11e ,111d 911,tlity, a st,1ncl
ard maxin111n1 protection JJrogra,n sho11ld be ~et tlJ) fo1· each ,1re,1 ancl 
for tl1e tyJ)e of J)l,tnts that are being p1-ocl11cecl. 

* * * * * 
i\10DERATOR CHADvVJCK. I tl1i11k ,vc will cl1a11ge tl1c 1)ro

ced11re a little bit ancl not give yo11 a stretch right no,v. Jl Jol111 l\fdhls
tede, Bob De "\,Vi Ide and .Jack Hill ,viii co111e 111), I think ,ve will go 
clirectly to tl1e J)anel ancl ]1ave tl1eir clisc11ssion . 

Bob has a lot of notes in tro11t of h11n. vVe will a~k 111111 to give 
11s his n1ethocl of ,1,inte1· p1·0

1
tection fi1·st. 

l\1IR. ROBERT .DE 'i\'lLDE: , 1Vinter p1·otect1on of cont,1111e1· stock 
is, of course, a very c1·itical factor in the J)rod11ction ot contai11er 111ate
rial. As D_r. Reisch brougl1t 011t, 011e of tl1e 1nost i1nJJort,111t tl1ings is 
the fact that ,vhat works one year cloesn't ,vo1·k the next, 11nfo1·t11nately. 
' , 

llntil this afternoo11 I tho11ght one of the !Jest 111ethocls of ove1·-
wintering was to fi1·st start to harclen the 1)lants off aro1111d the e11d of 
A11gust by clecreasing 011r fe1·t1lizer aJ)pl1cat1on ancl by li111iti11g 011r ir
rigation. Natu1-al 1rrigat1on 1s allo,vecl to prov1cle 0111· water s11pply 
except in the case of dro11ght 

The first step that ,ve take is to g1-oup tl1e cans togetl1e1·. '\,Ve close 
the1n tip in the bee!, can-to-can, wl1ere tl1e tops will per1nit. Tl1e next 
thing we do. is to 1n11lcl1 ,vitl1 5alt hay Tl1is is a 111arsh l1ay tl1,1t is 
readily available in 011r a1·ea ;111d it serves tl1e s,11ne f11nct1on ,is a corn
cob 1n11lch. ;\s the 1)la11ts a1·e n111lchecl they ,111 1·eceive a teas1Joon of 
Uran1ite, which !1as lJeen J)1·ovc11 to aid 1n the overwintering of our 
plants. This provides the nitrogen factor which D11Pont has claimecl 
will aid in o,,envintering. 

;\fter mulching the 5ides of the containers are all heavily 11111lched 
with 11nchopped hay, al)o11t t,vo foot long 11s11ally, ,vhicl1 is pilecl 111) 
along the sides. Over the top ot each bee!, that is, in the OJ)en ,1rea, ,t 
snow fence shade is J)lacecl. Now 0111- location JJer111its 11s to el11n1n,1te 
any £111-ther s110,v fencing· over 101) beca11se we are locatecl i11 ,t woocls 
area, ,vhich provicles tis ,1,itl1 nat111·al shacle. 

Around the sides of 011r con t,1iner clivisio11 we a1·e j)lacing 101· tl1e 
first ti1ne this ye:11·, reed 1n:1ts to c11t dov-,,1 on tl1e v-ri11d velocity. S01ne 
<)f tl1e plants, st1cl1 ,ts j1111i1)e1·s, clo not req11i1-e tl1i~ 11111cl1 cl,tlJorate 1)1·0• 
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tectio11 i11 Ol11· ;11·ea ,,ve c,111 j11st g1·0111) tl1e,e 1)l;111t,, IJ;111k the,n ,vith 
~,tit l1,1y ,111d ledV(' tl1e 11111lcl1 ove1·. 

,,ve also' ,-i1':J1·,1y ever)' ])!ant ,vitl1 ,,\T1It1)rltl ,,ve a1·e going to try 
JJolyetl1yle11e tl1is yea,· ,v1tl1 ol11· yol111g 111;1te1·i,1l tl1;1t ,,,e pot cluring· tl1e 
,vi11te1·. ,ve feel this l1as p1olJ,tlJly ~110,1·11 tl1e 111ost 1J1·0111ise of ;111y 
111etl1ocl. vVe have a nl1111l)e1· of !)eels 5et lIIJ no,,, to, receive the poly
etl1ylene cover a11cl we l101Je tl1is ,,,ill give lts as good 1·esults as it l1as 
give11 Ken. 

Oltr da1nage consists <Jf tl1e· ~a111e tl1111g that yot1 sa,v in the slides, 
j),trticltl,trly ,t dying of the 011ter eclges ol tl1e c,tnned stock, as well as 
s0111e bltrn on the top. We h,1ve eli111i11;1tecl ,t lot of the burn by t1sing 
~hacle in ot1r area but we still clo get ;1 cert,1i11 ;1111ount ol wind burn 
w\1icl1 we h<ipe ,ve ca11 eli111in,1te IJy tl1e ltse ol tl1e reed· mats. 

I woltld say that 1n general ,l lot of ti111e~ the pl,tnts th,tt look kill
eel i11 tl1e Oltter ring are11't killecl, IJltt r;1tl1e1· ;11·e slo,vecl (!own consicler
,t!Jly ,tncl ,1re11't saleable ,vl1en we ,voltlcl like the111 to IJe 

Tl1,1t 1s about all I have, Dr Chaclw1ck. 

i\1fODERATOR CHAD,,VJCK. J,tck, we s,1w ,t little of the "\\1inte1· 
))l"Otectio11 yolt 'J)ractice, l)Ut "\\1ill YOll tell ll~ 11101·e ,tl)Ollt it? 

i\1[ll. HILL· The 1J1ctt1re tl1,1t 1)1·. Re1scl1 h;1cl, ,,,as n1ade three 
ye,11·s ago. Our tl1ol1gl1t.s ,1long tl1e line of JJrotect1011 h,ts been to JJe1·
\1;1JJS over-J)rotect. \Ve ,vere still seek111g t\1,1t very 111111i111l11n degree of 
J)rotect1011 that ,vo11lcl jl1st clo the jolJ for ll5. 

vV1th this in 111111d ,ve \1,1ve e,1ch )'ea1· fo1· tl1e J),tst eight years, re
cll1cecl tl1e clegree of J)rotect1011 tl1,1t ,ve J1;1ve 1J1·ovidecl. Last year, being 
this winter of 1958-59, an extre111ely tot1gh 011e, ,ve fol1ncl that the1·e was 
110 cl1ffe1·ence between the JJlants "\\1hicl1 l1acl been 111ulched and those 
jltst provided ,v1th a vertical snow fence w1tl1 snow !)aper stapled to the 
IJotto111. With that we have co111e llll witl1 ;1 reasonably econo1nical 
111e,1ns of protection. Snow lence 1J,1JJer i, 1·e,1clily availa!Jle. We have 
tl1e ~110,v fence on hancl. 

TI1e c,1ns are fi1·st placecl can-to•c,1n wherever it is JJOssible. How
eve1·, 1n the case of large 5pre,1d1ng pl;111ts, sl1cl1 ,1s Pf1t1.er Juniper in the 
egg c,111, we have not ptit those c,1n5 close together. The reason we have 
not groupecl the,11 closely tl1is year 1s tl1;1t in tl1e past we got very serio11s 
clisf1gl1r,1tio11. After yol1 spreacl the,11 Olit yol1 h,1ve essential branches 
broken and it j11st didn't look like it w,1s wortl1 it. This year, wherever 
tl1e foliage cover, was adeqt1ate ,ve have left the cans on the growing 
spacing, which i11 the ca~e of j11nipe1·s I ,vo11lcl gl1ess was every 30 inches. 
1\ll Ollr one•gallon cans are J)lacecl right can-to-can. As I say, whole 
IJeds of the,n are surrounded by vertic,1! sno,v fence and 20 inches of 
snow fence paper stapled to the l)otto,n of the sno,v fence. The pur
J)ose there is to keep the ,,,,nd off tl1e111. 

Our whole purpose of protection is to 1·ecll1ce the temperature fluc
tt1ation. vVe do not feel that with tl1e pl,1nts in the category we grow 
;1t Du11dee, literally where tl1e ·,v,tter 111;1ins ,11·e seven feet in the ground 
;incl freeze occasionally that the te1nper,1tt1re itself is re,tlly the factor 
tl1;1t 11r?cl11ce5 tl1e cla1n,t)';e. it i~ the r,1te (>I ll11ct11;1tio11. 
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l ,11ot1lcl 1 ike to \)1·i11g tip so111etl1i11g l1ere JllSt l1y1)otl1etic,1Jly ,111cl 
~ee if ,111yone 111 tl1e ,1t1c11c11ce fJt· })e1·!1a1)s <)11 tl1e J),111el c,111 ;111,we1·. 
There l1,1s been exr)ressecl tl1e tho11ght tl1at perl1a1)s s<J111e ol tl11s injt1ry 
,vl1icl1 ,ve have seen i11 tl1e JJast on cont,1111er }Jla11ts ancl 11ot i11lreq11entl)' 
111anifested as ,1 tyJJical little slit i11 the 011tside of tl1e co1·ky !)a1·k ol tl1e 
JJlant, rigl1t at tl1e soil line can be t1·aced to ice lo1·111atio11. 

J11 the s1)r111g o[ tl1e year, on a tha,ving cl,1y tl1e c,1n itselt 1·e111ai11s 
lr<Jze11 i)t1t tl1e top of it act11ally tha,vs so yot1 get free ,vater, J)erh,t])S 
a !1,11£ inch, act11ally st,1ncling. It c,11111ot go th1·01_1gl1 lJec,1t1se tl1e bot
ton1 of it is solicl ice. This s11bsequently freezes ti)) sol1cl, so tl1at whe11 
you look at it ag,1in tl1e JJla11t 1s growing rigl1t 011t of ;1 clisc of ice whicl1 
,its 011 tl1e top CJ[ tl1is 1netal can. 

It has \Jeen wonclerecl 1nany times in D11nclee wl1etl1e1· 01· 11ot the 
J"reezing ,1ct1011 of th,1t ice actt1,1ll)' a1Jpliecl st1lficient JJl1ys1cal JJt·e~st1re 
to ~l1e 011tside of th,1t b,1rk to at least initiate the tiss11e cl,1111,1ge i11 the 
for1n fJf s1Jl1ts Il ,1nylJocly l1,1s any infor1natio11 on tl1,1t, I ,vot1lcl ce1·
t,1i11ly like to l1ea1· frcJ1n l1i111. 

In tl1e e11cl, IJl,1nt eco110111ics alone ,v1ll clete1·111111e 110,v f,11· yot1 ca11 
go i11 the range of IJt·otection of a g1·eenho11se to g·i,,e tl1e JJl,111t co111plete 
p1·otectio11 01· no }J1·otection S01ne place bet,\1een those t,,,o ext1·en1es 
will be fo11nd }Jt·otect1011 ,vhich sho11ld be adeqt1,1te. 

Those of yo11 ,vho !1ave ,,,atcl1ed field nt1rser1es 01Je1·;1te £01· 1n,ln)' 
yea1·s kno,v it is not inf1·eq11ent tl1at a severe ,vinter ,viii occt11· tl1at ,viii 
render 111a11y IJlants entirely 11nsaleable. ,,ve sa,v it ,tt l)t111clee last ,vin
ter So I tl11nk ,t lot 0f this concern over tl1e 1>1·otectio11 ol co11taine1· 
stock is in tl1e category of looking £01· an excuse. 

Relative to the co5t, Frank T11rner quotecl of 4.,J cents, ,ve !1ave 
go11e, for ex,11111Jle, to l1alf ol that fig11re last ye,11·. I clo11't k110,v wh,tt 
our fig11res ,ire tl1is year, since we l1ave eli1ni11,1 tee! all tl1e straw. I 
tl1i11k this yea1· 011r cost fo1· winter protection ,viii be ~0111ething j11st 
11nder two-tenths of a cent, perl1aps even as low as 1.8 cents. 

i\1fODERATOR CHAD,i'\1ICK: I tl1ink v11e 111ight tl1row this co1n-
1nent in here tl1at Bob ,incl Jack are growing ~o,ne,vhat clifferent tyJJes 
of JJl,tnt 111ateri,1ls. J,1ck, yo11r procedt1re is pr11n,1ril y on jt1niJJers, yews 
ancl a few arbo1·vitae. Bob, I believe, yo11 !1ave so111e bro,1clleal ever
g1·eens ,incl so1ne shr11bs, ,vhicl1 does bring in a cliffe1·e11ce a, f,tr as the 
neecl ,111d extent of ,vi11ter protection. 

Joh11, 111ay ,,,e h,1ve )'Ot11· co1n1nents? 
DR. j\,fAHLSTEDE: I think ,ve ,,,ill all ad,nit tl1,1t if ,,,e co11lcl 

have a good hea,,y sno,v co,,er d11ring the entire ,vinte1· pe1·iod, as they 
have in certain pa1·ts of Canada, this ,voulcl JJrolJably lJe an acleqt1ate 
1n11lcl1 fo1· 1nost of our conifers. If ,ve co11lcl keeJ) it on there for the 
e11t1re ,v111ter a11cl if tl1e e,1e1·greens ,11e1·e 11or111ally !1,11·cly, I tl1ink yo11 
cot1ld ~,1lely say ,,,e cot1lcl get 111ost of 011r stock o,1e1·-,11 i11te1·ecl on the top 
of tl1e g1·ot1nd. 

Over-,vi11te1·i11g containe1· grow11 nu1·se1·y stock is JJrol)a,bly tl1e one 
li111iti11g f,1cto1· to the JJrocluction of so1ne of the ~o-callecl tencler 01·na-
111entals 1n th<." Nortl1 The expense involvecl in the erection of lath 
;incl polyethyle11c' tent, ,111cl i11 the consolicl,1tion ;111cl 11111lcl1i11g of c.on-
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ta111ers 111 con,'enie11t si,ecl !Jecl5 c,111 IJe ;1 111a jo1· co5t ite111 li111iti11g large 
,c,1le co11t,1111e1· 1J1·r>clt1ct1<>11 111 111,111y .11·c,1, ol 1l1c U111tccl St,ttes. 

111 lo,v,t, we have st1cce,sf11lly c,1r1·1ccl ,11·IJ01·v1t,1e, yev-•s, j1111i1Jers and 
JJl1lox o,,e1· ,vi11ter tl1e first ye,11· by co11soliclat111g tl1e containers ,111cl 
1 i ter,tlly pl 11110 i11a tl1e 1111 its i11 reclv-•oocl ~,1,vcl11st In tl1e 1111cldle ol De-

b <::> 
ce111 IJe1· tl1e en ti1·e a1·ea ,,,as cove1·ecl ,,,, t 11 soy be,t n s t1·;1 v-• ,,, l11cl1 w;1s 1·e-
111ovecl 011 f\IJril I, tl1e follo,ving s1Jr111g. Tl1is ,v,ts an ex1Jens1ve 01)e1·;1-
tio11. Tl1ree-ye,1r-old arbo1·v1t,1e gro,v111g i11 ,1 v,11·iety of soil 111ixes ,ve1·e 
,ilso s11ccessl11lly l1eld 11nder an overhe,1cl sto1·y ot JJi11es IJy s1111ply pl1111g
i11g tl1e co11t,11ners in s,1,vcl11st, ancl e1·ect111g ;1 3 111cl1 l1igl1, 1·einforced 
JJolyllex enclos11re ,1ro1111d the ;11·e;1 Tl1i, ,ig,1111 ,,,,1, ,l costly OJJeration. 

Arborvitae, j11nipers ancl Nor,v,iy SJJ1-11ce eitl1er !Jlt1ngecl in contai11-
e1·s i11 the fielcl or growing in tile over,vi11te1·ecl witl1011t JJl-<>tection s11c
cessft1lly, i e., over 90 per cent st,1ncls. 'I'r1x11s-, l10,veve1·, beca11se ot tl1e 
JJ,trt1c11l,1r v-rinte1· ancl tl1e ex1Jos11re gave 011ly ,1 45 JJe1· ce11t stand. This 
IJl,111 t, 11ncle1· 011r co11cli tions neccls to IJe c,11·el tt I I y l1,111cllecl to prevent 
1111cl11e losses. 

i\,fODERATOR CHAD,,VICK · \I\Te ,,,ill 110,,• ask lor questio11~ 
,tg,1i11 a11d I ,vould say let's conti11e 0111· rc111,11·ks li1·st to tl1i, 111;1tter ol 
,vi11te1· IJrotection. II ,,·e r11n 011t ot qt1est1011s on that JJl1ase ,,,e ,,,ill 
co111e b,1ck ancl JJick.11JJ a11y otl1ers yo11 111,ty h,1ve 

i\•fR. A. JAN Ri\DDER: I ,,,011lcl like to ,tsk j\,f1·. Hill 11•!1at l1e 
11,e, £01· JJ1·otection on l1ancled li11e1·s 

i\rJR. HILL: 0111· JJ1·otection on the IJ,111clecl li11e1·s 1vl1ich yo11 JJt1t 
i11 beds is a si111ple shacle 011er the top ,!\Te ;1ct11,1lly dottlJle tt Last 
year for tl1e f11·st time ,,,e enco11nte1·ecl ;1 stra11ge 1·es1Jo11se fro111 this, ,ve 
got s111otheri11g The snow siftecl th1·011gl1 a11cl JJa1·ti,1lly 111eltecl. Tl11s 
,vas followed by 1nore sno,v and finally ,ve j11st got ,t layer of solid ice 
11ncler those shades. Reca11se· it ,v,1s dottlJle, 1t cl1d11't 111elt off, and we 
clicln't notice it 11ntil too late. We got cc111sicler,1ble s111othe1·i11g. v\7e 
l1;1cl 11ever, UJJ 11ntil last ,,,i11ter, hacl :111y cliflic11lty. 

?\rfR. C. DE GROOT (Oakv1lle, 011t) : I ,11011lcl like to 1nake one 
co111111ent 011 over,vintering. Lot5 of 111etl1ocls ,ve1·e sl10,vn £01- 1Jrotection 
bttt l clidn't see any !1eclges 1nent1onecl for protect1011. We have ou1· 
cont,1iners JJ!aced on the east side of a heclge We get th,tt good eastern 
sno,vfall _ancl tl1at sno,v stays tl1ere th1·ee to lou1- ,,•eeks afte1· the other 
sno,v is all gone. That is tl1e best p1·otectio11 yott c,111 get 

The first yea1· we tisecl sa,vcl11st, co1·11colJs ancl stra,\'. It clidn't 1nake 
,tny cliffe1·ence wl1ether we 11secl the111 01· 11ot IJec,111~e tl1ey ,vere covered 
111J ,vith snow ,vhicl1 ,ve got fro1n the e,t~t. vVe soon cl1scoverecl that we 
clicl 11ot neecl to cove1· the1n at all. 

QUESTION: I ,voncler if Frank T11rner ,1•011lcl co1111ne11t on tl1e 
co~t ancl the 1·es11lts he has hacl ,vitl1 tl1e JJolyethyle11e te11t? 

?-,,JR. FRf\NK TlJRNER (-SJ)ri11gfielcl, Ol11<J) : I ,vot1lcl pres11111e 
tl1at yo11 1111ght not be ,tble to sta11cl tl1e 4.4 cc11t, cost JJe1· c,111 fo1· over
w1nte1·1ng reel barberry, whe1·ea,, yo11 n1igl1t l111cl JJle11ty of good plant 
111;1teri,1ls th,tt woulcl stand tl1at ,tJJJJlic,1tio11 ol tl1e cost ol ove1·,vintering. 

We ,tre c111ite ,,•ell con,·incecl <J11 tl1e ,t1·t1ct111·c. It i, 11ot a 11ew 
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tl1i11g. Tt is si1111)ly tl1e Te111JJ!eto11 str11ct111·e 011 ,1 nc,v cl1111e115io11. 011r 
01·1g111,1l t1·yo11t ,v,1, ,v1tl1 t,,•o oi tl1e111 ~evc11 iecl ,vicle, (j() icet l<i11g. l11 
tl1ese t\\•c> 1111its ,ve testecl tl1e JJossibility ol 11si11g tl1e seco11d laye1· and 
occ,1s1011ally ,t tl1i1·d layc1·. Thi~ ,1•01·ked so s11ccessl11lly i11 wl1,1t appe,11·
ecl to be ,1bo11t ,ts 11111cl1 o[ ,1 test "'inter ,is \\'e ,,•011lcl receive l01· ,L !011g 
ti111e th,1t we saicl to 011rselve5 tl1at i[ ,,·e clo11't ]1,1,•e ,t clozen 01· filtee11 
o( tl1ese 5t1·11ct11res next yea1· ,ve are 1nissing ,1 goocl !)el. 

Tl1e only tl1111g tl1,1t I can tl1i11k of i5 ;1 little 1natte1· of principle in 
the hanclling of th15 1n,1terial that has not been 911itc cle,1rly explained 
tl111s f,11· \,Ve ,ire c111ite cliscri1ninating abo11t the c,1tegory of plants that 
go on each l,1yer We will 5ay, for 5impl1city, tl1,1t the IJolto111 l,1yer are 
11sually you11g JJl<lnts ,111cl 1n a variety th,1t h,1s to be there to ~urvive. 
No\\r we wo11lcl like 011r ~econd layer to be ,1 pl,1nt tl1,1t wo11lcl co111e ofl 
;incl sell lir~l. It sl1011ld IJe the first size ,ve ,ire going to 11~e, ,ts ,ve ope11 
LIJJ in tl1e ~1Jri11g W<:> clo11't say tl1at tl1e seco11ci l,1yer of JJla11ts in tl1e 
~tr11cl111·e h,1s to be ,1 pl,1nt tl1at positively !1,1s to l1,1ve tl1,1t ki11cl o( JJro
tection. 1\s ,111 ex,11111Jle only, ,ve wo11ld like it to IJe of JJl,111ts like 
E11ony11111.5 11egct11s, etc where the e1nploy111ent ol ,1 sl1elter ,tdds to the 
eye appe,1I of the ))!ant ancl gives it an earlier sta1·t. 'J"l1ese a1·e tl1e 50rt 
of f,1ctors tl1,1 l p,1y for tl1e care that l1as bee11 given to tl1e1n. 

I think th,1t is all 1111less yo11 !1ave so1ne 911estions. 

DR F f. NESBIT: (Ashev1lle, NC): I wo11lcl like to ,1~k,Bob 
De "\!\Tilde al)o11t his 11se of v\TiltJJr11f l)icl this co1ne j11~t ,ts an acldecl 
lick i11 !1op<:>s tl1,1t tl1e wl1ole thing- is better or is 1t IJasecl on the results 
of experi111ent,1I ,vork tl1,1t JJrovecl yo11 dicl get any JJ1·otection fron1 it. 

?\1R. DE \!\TILDE: It 5eems to be one of those v,1ri,1!Jle type things 
tl1,1t is, the 11se of "\1/iltJJr11£. Sometimes yo11 tl1ink yo11 get gre,1t bene
fits fro1n it ;incl it really ,,,ork5 ancl then other ti1nes you ,ire not so 
s11re ,incl yo11 get clown to the point where yo11 are ,1fraicl not to use it. 
Tl1at sec1ns lo IJe tl1e case right no,v. We have triecl 1t exJJer1n1entally, 
,tnd yes, we tho11ght definitely we got better results, !Jut ci[ course it 
111igl1t ha,•e been a function of the ,vinter, too 

l\ifR. LESI~IE I-IANCOCK: This is not ex,tctly ,1 q11estion, IJ11t 
r,1 tl1er is ,L con1111en t. 

Jack Hill r,11secl the q11estion of splitting in !1is r,1tl1er large Pfitzer 
cans. There i5 no 911estio11 in my 1ni11cl th,1t tl1e splitting of stems, 
whether s111all or l,1rge is d11e to the 11pwarcl thr11st of tl1e soil ,1gai11st 
the ca111IJ111m ancl a11 11111nediate freeze. [ ,vo11lcl tl1ink tl11s 1s 011e of 
the p1·ices he l1,1s to ]Jay £01· fast growtl1 ,,,here yo11 h;1vc a very lush 
ca1nhi11111 in a la1·ge Pf1tzer. It occ11rred to 1ne when yo11 were speak
ing abo11t that ve1·y 511bject, apparently no one is trying the olcl-worlcl 
111ethod of l;1ying tl1e pot on its 5ide, in ,,,J1ich yo11 \\•on't !1ave ice for111 
in there ,1fter tl1e severe freeze-11p starts. 

1 ,vas wondering ,vhether the pot on the sicle in wi11ter 111ight not 
JJcissilJ!y s,1ve sp,1ce also. 

J\'fll. HILL: I have never tho11gl1t ,tbout !,tying tl1e pot on its 
sicle. Tl1,1t 111igl1t po~sibly be the ans,ver. 0111· S))litti11g clicl not take 
JJl,trc <>11 tl1c j11niJJer~ ,I~ 1n11cl1 ,1~ on both yew, ;111cl ,1rlJorvit,1e. 
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1',fODER1\TOlZ CH1\D\,VICK· \,Ve 11,tve t1·iecl, the 111,ttte1· of lay
i11g tl1e ()<>t~ (Jll tl1(·11· ,icle i11 ,tll 0111· tc,t,. Tl1e ()l,111t, 11,tvc 11ot co111e 
througl1 as ,,,ell l,ticl C>l1 the sicle ,ts ,vl1en tl1ey were LIJ)l'igl1t. I c,tn't tell 
yo11 tl1e 1·eason wl1y. 

1'1flZ LOvVENFEl,S. vVe a1·e t1si11g o,tk le,1ves tor 111t1lcl1i11g si11ce 
tl1ey are ,1v,1ilalJle ,tnd don't b1·e;1k c!o,,,11 ,ti! ,vi11te1· Tl1e ti1·st questio11 
I wo11ld like to :1sk is, i( any!Jocly is 11s111g ;111 o,tk leal 11111lch? Seco11d, 
everybocly 1s talking al)o11t tl1e Te1nJ)leto11 111etl1ocl ,tncl I tl1i11k Ha1·vey 
J)ttts str,tw ,trot1ncl l1is. If he cloen't ttse st1·,1w in tl1e ,v111ter, 111aylJe a 
,,,ore! £1·0111 1\1[1·. Te111JJ!eton 111ight !)e good ,tt tl11s ti111e. 

l\1fR HII~L: I tl1ink ,vhat ,,,e a1·e talki11g ,1lJ011t ,s tl1e Te1nJJleto11 
str11ct11re. 1\s ,tn ,1ct11;1I f,tct, 111;1yl)e 1 can ,tclcl so111ething l1ere. vVe 
,tre, o( cou1 se, test111g tl1e JJolyetl1yle11e igloo. \,Ve d1·e ,tlso testi11g tl1e 
11se of sar;1n on tl1e tOJJ. \·Ve :tre plan11111g tr> 11se tl1;1t st1·11ct111·e 111 111c>1-e 
tl1,1n one ,v,ty \Ve ,11·e 1151ng it fo1· tl1e 1,1,111te1· JJl'<Jtection ol C>tlr co11-
tai11er 111,1te1·ial by JJl,tcing tl1e sa1·a11 sl1,tcle 011 tO[J of the JJolyetl1yle11e. 
Th,tt is, fi1·st tl1e ,vi1·e reinforci11g 1nesh, tl1e11 tl1e JJolyetl1yle11e, ancl then 
tl1e s,tr,111 cl0tl1 011 tO(J ol tl1at, t1ecl c!o,v11 ,vitl1 ''S'' hooks ;111d SJ)1·ings on 
1 I1e l1otto111. 

In tl1at JJa1·t of tl1e S()ri11g of tl1e yea1· wl1e11 we a1·e 111ov111~ rootecl 
c11tti11gs £1·0111 tl1e be11cl1 into the 011e-g,1llo11 c,1ns ,ve will' t1se this sa111e 
igloo st1·uct111-e, ;111cl elin11nate tl1e 11oly. vVe will 11t1ll tl1e s:11·a11 cloth 
ove1· tl1e ,vire t111til tl1e ]Jl,1nts a1·e est;1l1lisl1ecl Later in tl1e season v1,he11 
we wisl1 to pro1Jagate JJerhaJJS softwoocl ct1tt111gs cli1·ectly 111to tl1ose con
t,1111ers, tl1e fi1-st seaso11 we ,viii just reverse the JJO!y ancl the s;1ran, put
ting the s,tr,111 clotl1 next to the ,,,ire 111esh ,tnd the (Joly ove1- tl1at, there
lJy coverti11g all the l1eat ,ve c,111 t111cle1· the sl1eet ,111cl getting 111ore 11se 
011t of the st1·11ct11re5 than 111st a 100-day w111ter JJe1· ye,11· 

:WfODER;\TOlZ CHADvVICK: One q11estio11 011 the 11se of o,tk 
leaves as a 11111lch Any co111111ent on th,tt fro111 tl1e JJ,tnel? 

1'1[R DE \•VILDI~· Tn ot11· woocls area 0111· t1·ees l1,1pJJe11 to be o,tk 
,111cl l1ickory ,incl ,ve clefinitely n1ake 11se of ;111 tl1e leave, ,vl1icl1 1,tll a11cl 
s11 fJ[Jle111ent it ,vi th chop1)ecl hay. J t l1,01·ks vei·)' line. 

l\'fR VERK1\DE· \!\Then yot1 laicl tl1ose c,111s c!o,,,11, clicl yot1 (JlJt 
5a It l1,1 y over the c;t 11 01· cl icl yo11 j ttst l,1 y the111 c!o,v11) 

l\•fODER;\TOR CI-TADvVICK: Tl1ey ,ve1·e 11ot JJrotectecl witl1 salt 
l1ay; tl1ey were laicl over 011 thei1- sicle; so1·t of sl1111glecl so tl1ey were at 
an angle of ro11ghly ;1 little less tl1an 45 deg1·ees. Tl1ere ,,,;1s ,tlso JJro
tection fron1 corncobs ,1ro11nd the sicles of tl1e cans. 

l\1f ODE RA TOR CHADv\1 ICK: vVl1ere IS tile 11ext q11estio11? 
l\1IR. ROLAND DE \•VILDE: T ,,,as going to ,tsk the ge11tle111an 

who tisecl tl1e polyetl1yle11e tent ,vhethero he 11secl black polyetl1ylene to 
t;1ke ca1·e cif l1is J1e,1t JJ1·oble111 \Vot1lcl tl1at help? 

l\'fR Fl{ANK TURNEl{· v\Te ttsecl tl1e cle,11· IJolyetl1ylene. vVe 
clepe11cl ltJJ011 tl1e ve11t1lat1011 to t,1ke c;1re of the l1e,1t dncl ,ve thi11k th,1t 
we h,tve as goocl ;1 co11trol ove1· 0111· st1·t1ct111·e ,ts yo11 ,vo11lcl nor111all)· 
l1,1ve ove1· a11 01·clin,11·y colcl fr,1111e cove1-ecl with hcit-l)ell s;1sh. 

l\'fR. DE vVILDE· i:·11,1t cloe511't qttite ;111s,1•e1· tl1e c1t1estio11, l111t I 
tl1i11k [ can see 110,,, it v1·01·k~. 
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vVe in the )),ISt l1,1,•c h,td q11ite ,l lot or t1·011l)le witl1 splitting a11cl 
\Ve lo1111cl tl1,1t tl11, w,1., ,1gg1av,1tccl i11 tl1c cl,1y, wl1e11 we 11,ccl 111t1lcl1, 
especially cluring the ,11111n1er 111cJntl1,. You will get ,l lot ol good ottt 
of the sum111er 1nt1lch becat1se tl1e !)la11ts ,vill g1·ow better when yott 
kee1) the soil cool. ,,ve lo11nd V1•l1e11 1t c,1111e ti111e for tl1e f11·st l1·ost, 
th,tt you1· interchange ol l1e,1t !)ct,veen tl1e soil a11cl the ,11r w,1s, of 
course, shut off by tl1e inst1lation !1·0111 your 1nulcl1 As a res11lt the least 
little bit of frost woulcl kill your !lower l)t1cl, a11cl ;1lso would cat1se split
ting, so1netin1es all the way clo,,•11 to tl1e ste111. So what we have found 
is best no,v is to either ttse no 111ttlch or jt1st t1se 1t ve1·y little cluring the 
sun1mer. ,1/l1e1·e we t1se 1t tor ,vi11te1· protection we don't !)tit it on now 
until alte1· ,ve have l1acl ,t f;iirly l1eavy frost ,tt a ti111e wl1er1 "''e tee! the 
plants are clor111ant a11d ,,·e clon't l1,1ve to wclr1·y ,1bo11t splitting. l do 
not know ,,,hethe1· tl1;1t aJ)JJlies to tl1e c;111necl stock. 

wIR. HILL: I have he,1rcl tl1at ex1)l;111,1tio11. It is ,t ve1·y interest
ing effect It is tl1at tl1e ,,,inter ;1ir above a 111t1lch gets apJ)reci,1bly 
colcler than tl1e s;1111e air over an ,11·ea th,tt is not 111t1lcl1ed. I think there 
was a J)ape1· 011 tl1,1t b)' Jol1n C1·eecl1, ,vl10 l1,1cl tl1,1t s,1111e tJ'(Jttble with 
,tzaieas. 

wIODERATOR CHA1)vVICK: Are tl1ere otl1er q11estio11s? 
l\•IR. RICH1\RD BOSLEY (l\•fentor, Ohio)· Ken, wo11lcl yo11 c;11·e 

to co1111ne11t on D,tve l)t1gan's icle,t ol J)t1tt111g ca1111ecl 111c1te1·1,1l i11 the 
clarkness? Soi11et1111es yo11 l1,1vc st1·11ct11res ;1v;1il,1ble i)ttt yo11 woncle1· 
wonder wh,tt effect yo11 111ight get fro111 kceJ)i11g ,111 eve1·green 01· l)ro;1cl
le,1( in ;1n environ111e11t sttcl1 ,ts this. 

DR. RE1SCH: I have askecl the s;1111e q11esticl11. 
l\•fR. DA VE DUGAN (Perry, Ohio) : ,1/e l1;1ve not IJee11 ,tllle to 

obtain a clefi111te a11s,ve1· to th15 q11estion IJtJt we ,ire going to shoot the 
works. vVe are putting so1ne in co,nplete clat·kness and so,ne in a cella1 
which has so1ne light co111ing in fro111 ;1 nortl1 light high i11 the roof. 
We ,ire stacking eve1·ything f1·01n one c,111 higl1 to a1·01111cl 8 01· l O ca11s 
11 igl1. 

I g11ess yo11 ,viii !1ave to co1ne to Clevela11cl next year ancl ,ve ,,,ill 
tell yot1 what hapJ)enecl. I have good evicle11ce [1·0111 gt·owers th,tt yo11 
can put eve1·greens i11 co,nplete darkne5s a11cl ,1150 excelle11t eviclence 
that yo11 can't. 

i\•fR. Rt\LPH l\•f. FISHER (l\•forrisville, Pa.) : vVhen sto1·ing 
broadleaves in co1nple~e da1·kness I ,viii predict tl1at they ,viii be J)retty 
yello,v to,,•ard spring ,,ve t1sed to store as high as 30.000 Dapl1ne cneo-
1·1tni a year and t1nless yot1 gave them so111e light they ,veren't very sale
able in the spring. That has been Ill)' experience year ,1tte1· year. I 
tl1ink yo11 ,viii get so1ne chloros1s. 

l\'fR. DlJGAN. Uj) to this year ,ve have sto1·ed our cans by plt1ng
ing the111 up to tl1e st1rf,1ce of tl1e can. So1neti111es tl1e fellows cloing tl1e 
mt1lcl1ing get a little excitecl abot1t it a11cl the sawdt1st got J)1led ttp a11cl 
over tl1e top of the plants in botl1 the l1olly a11cl liretl1orn grot1ps. Those 

· ,vhich ,,,ere co111pletely bt11·iecl witl1 s,1V1•dt1st c,1111c tl11·ougl1 the !Jest. 
Tl1e1·e ,va~ 110 ,1•inclll111·n, ,incl I ,1111 s11re tl1cre ,,,,1~ no l1gl1t. 
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1\s I ,,1.y, ,,,e ,ire sl1ooti11g tl1e ,vo1·k,. 1 ,v,1s askell l).1ck l1e1·e wl1etl1e1· 
this ,tor,1ge w,1s go111g to J1·ecLe Tl1e one i, ;1 bank b,11·n. We get ,t 
little bit o( (1·ost 111 tl1aL 011e. Tl1e othe1· 011e 1s ,111 old n11r,ery storage, 
,ind th,1t one ,,et, colcl Lo tl1e 1)oi11t ,,,I1e1·e 111,t)1be tl1e ,v,1Le1· l1ydr,111t w1Il 
t!1,1,v ottt 1l ygt, bu1·n ;1 11ev-·s1),ll)e1· t111cler it. TI1ey !1,1ve lJee11 in tl1ese 
co11dit1011s ,1bo11t ,t 111011tl1 now ,111cl ;11·e st1ll g1·ee11. 

i\1IODERATOR C:HAD\,VICK. Be(o1·e ,ve t,1ke tl1ese 11ext two 
lJttestio11,, i, Vi11ce 11;1iley in tl1e roo111? Vi11ce, l tl1111k yot1 l1,1ve l1,1d 
,0111e expe1·1e11ce 011 1),1ck,1ging ol eve1·gree11s i11 tl1e Lall a11cl p11tt111g the111 
i11t<J ,to1·,1ge wl1e1·c 1!1cy !1,1ve IJee11 1n ccJ1111)!ete cl,1rk11ess. vVl1,1t !1,1, bee11 
yot1r ex1)e1·ience tl1e1·e? 

i\1lll. VINCENT l~;\ILEY (St P,1t1l, i\,!11111.): ()111· ex1)e1·ie11ce i11 
,to1·i11g t1·,111s1)l,111tecl eve1·g1·ee11s ;111ll li11e1·s 11,1, bee11 ve1·y good. \,\Te l1,1,1e 
!1,1cl no cl1scolor,1t1011 ,vl1;1ts<Jeve1·. Tl1ey l1,1ve co111e 011t in tl1e sp1·i11g 111 
very good color. Y 011 ,vo11lcl 11eve1· k110,v tl1ey l1,1d bee11 ,to1·ecl in co111-
!)lete cl,1rkness Tl1ese !1ave IJee11 ,to1·ecl 1111cle1· ,t te1111)e1·,1t111·e ol 32 cle
gree, 11nt1l ,1bo11t the 1111clclle ol Dece111be1· wl1e11 tl1e 1·00111 ,ve11t \)e!ow 
f1·eezi11g. 111 tl1e 1111clclle o( i\,J,11·cl1 1t tl1,t,\'ecl 011t ,tnci ,,,,1s keJ)t ,tt 32 01· 
33 cleg1·ees 1111til })lant111g ti111e. 

I j11st ,v,1ntecl to co111111e11t c>11 tl1e ,t,1cki11g ot tl1ese c,111necl goods, 
,tlso. \,Ve l1,1ve clo11e th,tt fo1· tl11·ee or £0111· yea1·s bttt 11ot ,v1tl1 co11itero11s 
or tl1,1t ty1)e ot 111,1te1·i,1l. \,Ve !1,1ve 1)1lecl tl1e111 111) abo11t 12 01· 14 l11gl1, 
,111cl l1ave l1,1cl ve1·y goocl 1·e,11lts. 

i\1IODEll.1\TOR CH1\DvVlCK: Vi11ce, IJe(o1·e yo11 le,1ve, ,vl1at ki11cl 
ol eve1·gree11s clo yo11 store? 

J\,fR B,,\ILI~Y: Colo1·;1clo s1)1·t1ce, Bltte ,1)1·t1ce, l)o11cle1·osa IJi11e, 
P11tze1· j1111i1)e1·, A11clo1·r,t j111111)e1·, ,111cl a1·bo1·v1t;1e. 

i\,JODERATOR C:H1\J)\1\ 7ICK: No b1·0,1cllea,,es? 
i\'l R. 11AlLE Y · No. 
i\,[Jl.. HUGH STE.<\ Vr:NSON: \ 1\ 7e !1,1,1e ,t ve1·y l,11·ge ;111cl cl,11·k c,1,,e, 

,,,J11cl1 is a,1a1l,1ble to 11s a11cl ,,,e ,to1·ecl Jy1·0,1clle,1ves i11 ,1,11·iety last ,v111-
te1·, ,111d they see111ecl to co111e tl11·ougl1 ;111 1·igl1t. 111 l,1ct, tl1ey lookecl 
J)1·ett y goo cl. 

l wot1lcl like to t,1ke tl1is OJ)J)o1·t11111ty to co111111e11t 011 011e po111t 
,,,J11le I ,1111 ltJJ l1e1·e. l tl1i11k tl1e1·e is 1111\co11ce1Jt1011 tl1,1L !1as c1·e1Jt 111tc) 
tl1e cl1sct1ssio11 on tl1is 111,1tte1· ol liqt1icl leecl111g ve1·st1s cl1·y teecli11g ol the 

• 01·g,1n1cs. 
I k11ow tl1at ,111 tl1e p,111el 111e111l)e1·s a1·e ,veil a,va1·e tl1at 101· 111any 

)'C,11·s 111:1ny g1·owe1·s 1n tl1e 1)a1·ts ol tl1e cot111tr)' ,vl1e1·e tl1ey l1a,,e been 
g1·ov-'111g ,1 long ti111e l1a,1e bee11 cl1·y leecli11g, ,v1tl1 1·est1lts eqt1al to the best 
cif tl1e I1q11icl leecli11g techniq11es. And, of co111·se, ,,,J1en yo11 dry feed, 
it does br111g tl1e 5low J)ay-011t org,1nics 111to tl1e pict111·e. Tl1e cost con
side1·atio11 is 11·relev,111t ,ts l,1.1· ,ts tl1e n1ate1·i,1ls ,11·e co11ce1·ned, of whicl1 
,ve a1·e ,111 ,1w;11·e, bec,1t1se yott ,11·e t,1lk111g ,1bo11t ,t s111,1ll f1·actio11 of a 
c.e11t 101· ,L co11t,1i11er ,tt best. As a 111atte1· ol f,1ct, ,vl1e11 )'Oll sp1·i11kle 011 
tl1e i1101·g,111ics yo11 ;11·e 11si11g ,t lot 11101·e le1·t1l1ze1· ,111cl feed tl1an tl1e cl1·y 
,IJ)pl ica ti 011. 

I ,vot1ld like to say so111etl1ing, too, on l1,111cI,,,ate1·1ng ,1e1·,11s s1)rink
le1· ,,,;1te1·i11g. A lot ol 11s lee! tl1e best 1)oss1IJle ,,,;1y to ,vate1· is by h,1nd. 



Thereto1·e, it is a 1natte1· of ,cost. Now tl1is yc,1r we have 100,00() c.1.11s. 
Two men did tl1e wate1·1ng, sp,1cing and JJruni11g. The C<),t ol actu,11 
s,1lary wa, $2,000 which came clow11 to t,vo cents per can JJer season. 
Now we couldn't ct1t it 1nore tl1an ;1 cent, so 1t is ,I' C<lse ot wl1ether ,l 
cent extra cost isn't wo1·th the ditterence 1n c111ality ;incl i11s11rance ot a 
good job. I don't tl11nk as growers we h,1ve to th1·ow 011t the idea that 
we have to have sprinkle1·s ancl ,ve can't h,111d·w,1te1· ,incl/or that we 
can't 11se ,1 liquid feed. Tl1ere 1s 1Jle11ty of 01JJJort11nity 101· tl1e s111;1ller 
ope1·ator who is not clry leeding ancl is hd11d•wate1·ing. 

DR. vVAXl\1I1\N: Just to get back to the ove1·w1nte1·i11g ol ever
greens and ,to1·:.ige ol evergreen, 1n da1·kness, I tl1111k it is 1·e,1lly a 111atter 
of te111pe1·,1t11re. 11 they ,11·e IJ1·ot1ght i11 too e,11·\y 111 tl1e se,1,on ,ind ,ve 
11,,,,e a ,var111 t,111 a11cl tl1e te1111Jerat111·e gets r;1tl1er l1ot, tl1e11 yo11 111ight 
get ;1 la11·Iy high 1·ate ol resJJiration ,incl yot1 get yellowi11g. This 111ight 
occt1r if yo11 have a '\\·ar111 ,p1·ing. You ,11·e t,1k111g ,t cl1;111ce. ll you a1·e 
lucky e11011gl1 to h;1ve ;1 cool l,111, the11 yo11 ;11·e ~,1lc. 1 tl1111k it is 111;1in
ly the r;1te o( respiration, 1f yo11 a1·e co11ce1·necl '½'l1etl1e1· ;111 eve1·gree11 
gets yellow or 11ot. 

1\1IODEllATOR CHAD,VICK: Ha11s Hess l1,1s ,1 q11cstio11. 

l\1lR. HANS HESS: I wo11lcl j11st like to olle1· tl1i, ,is l,11· ,is the 
,torage ot ev·erg1·ee11s is co11ce1·11ecl. vVe l1,1ve been co11ce1·11ed witl1 tl1e 
~torage of seedlings 101· a long ti111e ,tnd last ldll, about Nove111be1·, I p11t 
1n plastic bags a n11mbe1· ot clitlerent varieties o( ba1·e 1·oot seecllings. 
Tl1e bags were t1ecl ,ind JJt1t in ,1 refrige1·ator 111a111ta111ecl ,it 34 cleg1·ees 
F. I took the111 011t in the s1J1·ing, JJl.inted then1 ,incl got no1·111,1l g1·owtl1 
,vitl1011t yello,,•ing. No¼' a111011g tl1ese we1·e l1e111lock, v;11·io11s pi11e v,1-
1·1eties, Norway spr11ce, a1·borvitae, a11d 111a11y othe1· co11ife1· v,11·ieties. We 
also t1·iecl ce1·tain clecicl11011s 111;1teri;1l s11cl1 as l\1Io1111tain ,1,11 ,vl1ich ,vere 
50 pe1· ce11t st1ccessf11l Oaks ,,,ere a co111plete failure. V1b11.1111t111 v;1-
1·iet1es c;1n1e tl11·011gl1 ,veil, ,1ltl1011gl1 clog,voocls ,incl 111,1g11oli,1s die! noL 

• s111·v1ve. 

l\1IODER1\ TOR CI-IAn,,v1cK: L,tdies ;111cl ge11tle111e11. )\'C l1,1ve 
bee11 go111g j11st abo11t six ,incl a l1alt 110111·~ on tl11, qt1estio11 01· co11t,1i11-
e1· production of 11111·se1·y stock. I ,1111 st11·e tl1,1t ,,•e l1ave 11ot ,1nswe1·ecl 
all of you1· questio11s, bt1t ( l1ope ,vc l1ave ans,ve1·ecl ,1 lew. 

Before we break lllJ the session J tl1ink tirst ol ,111 you sl1011lcl give 
tl1ese panel 111e111be1·5, ,1 goocl l1and. Tl1ey !1ave JJ11t i11 a lot of ti111e 011 
1t. (Appla11se) 

The session 1·ecessecl at 5:00 o'clock. 



PLANT PROPAGATION QUESTION BOX 
FRIDAY EVENING SESSION 

December 11, 1959 

"1"!1c Pl,t11t J>1·01J,1gat1011 Q11est1011 Box Sessio11 ol tl1e E1gl1tl1 1-\111111,tl 
j\,[cet111g co11ve11etl at 8.00 P.i\,J i11 tl1c Co11stit11t1011 a11tl l11cle1Jc11tle11ce 
Roo111s o[ tl1e She1·,1to11 Hotel. j\,{1· .. Ja111es S. ,,veils, tl1e Societies fi1·,t 
1J1·csiclc11t, 1J1·esidcd over tl1e lively sess1011. · 

"1"!11s 1Jo1·tio11 ol tl1e 111eeti11g ,v,1s 11ot t1·,111sc1·1IJetl . 

* ~~ • 
. . ,. ... 

, 

SATURDAY MORNING SESSIO·N 
December 12, 1959 

"1"!1c liftl1 ,e,sio11 co11,•enecl at 9:00 o'clock, P1·es1de11t No1·cl111e c,1ll-
111g tl1e 111eeti11g to orcler. Dr. ,-vm. E. Snycle1·, De1Ja1·t111e11t tJ1 Ho1·t1c11l
t11re, R11tgc1·s {J11ivcrs1ty, Ne,v B1·11ns,v1ck, Ne,v Je1·sey, j\,Jode1·,1to1·. 

J>JlESIDENT NORDINE: Good 111orni11g, gcntle111e11. 1-\ g1·e,1t 
111,111y ol yo11 11,tve ex1Jressecl your JJle,1s111·e w1tl1 tl1e JJ1·og1·,1111 this ye,1r. 
Tl1e1-e i, 110 q11est1011 b11t ,vhat 1t has been cond11cted ,,c1·y, vc1·y well, 
witl1 this 1J,111eJ ty1Je of progr,1111. 11 anybody !1a, to ,t,k ,111y 11101·c t]tte,
t1ons ,tbo11t ca11necl n11rsery 1nate1·ials or how to g1·ow the111, it is 1Jrob
alJly yo111· f,tult rather tl1an the way tl1e p1·og·ra111 h,1s bee11 co11str11ctecl. 

vV c l1,1ve tl1e sa111e type ol panel this 11101·n111g, ,tl tl1011gl1 ,1 cl1ltercr1t 
s11bject. Tl1ere is ,11,vays tl1at cont1·oversial q11estio11, ie, l1ow ,1111 I goi11g 
to JJ1·01J,1g,ttc it? Tl1is 1nor11i11g sl1011ld a11s,\1e1· tl1,tt c111c,t1011 011cc ,111tl 
lor all. l( yo11 go a,,,a)' confused it is your ow11 t,111lt. 

,'\Te cert,tinly a1·e g1·e,1tly indebted to Ha1·vey Te1111Jleto11 101· tl1e co11-
te11t o[ tl11s 1J1·ogra1n and tl1e ,va)' it is put togetl1er. 

0111· 111ocle1·a to1· this 111orning is D1·. ,,v illia111 E. Snyclc1·, DeJJ,11·t111c11 t 
o( Ho1·t1c11lt111·e, R11tge1·s lJ11ive1·sity. I a1n going to ask hi111 to co111e 
£orwa1·cl 110,v. D1·. Snycle1·! 

i\1IODER1\ TOR SNYI)ER: i\'11· P1·esicle11t, 111e111be1·s ol tl1e Pl,111t 
PrOJJdgators Society. , 

Look111g b,1ck o,,e1· tl1e P1·oceecl1ngs \\'e i111cl tl1,1t tl1e1·c a1·e ,t 1111111be1· 
of cl1ffe1·e11t 1netl1ocls o( JJropagation rang111g fro111 tl1e t1·,1cl1tio11,1l cold 
[1·,11ne, tl1ro11gl1 tl1e gree11ho11se, 111ist p1·opag·at1011, 1Jolyethyle11e te11t, a11d 
so 011 It is 110 ,,,011cle1· tl1at 111a11y of 11s ,,,J10 l1,1ve bee11 JJ1·01J,1g,1t1ng 
JJl,111ts 1·01· q111te ,t ,,,hile ,ts ,,,ell as tl10,e of 11s wl10 J1,1vc 11ot bee11 co11-
ce1·11etl ,vitl1 JJ1·op,1gat1011 too lo11g 111ight be a bit co11i11sed ,1bo11t \\'l1,1t 
is tl1e best 111ethocl for propagating plants. 

In the first JJlace l dc>n't believe, and I think yo11 ,viii ag1·ee, th,1t 
tl1ere is ,tny 011e best 111etl1od. Tl1e1·e a1·e 111a11y 111etl1ods ,vl11cl1 ,11·c ve1·y 
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satisfacto1·y ,ts yoL1 ,viii le,1r11 tl1i, 11101·11i11g !1·0111 0L11· J),111el of successful 
1)rop,1gato1·s. 

Actt1<1lly, i11 <JL11· JJ1·01J,1g,1tio11 tecl1111qL1c, \V1tl1 c11tti11gs, ,ve a1·e at
te111JJting to est,1lJ!15J1 e11vi1·011111e11t,1l co11cl1tio11, ,1,l1icl1 ,11·e opt111111n1 01· 
,is nea1· 01)ti11111111 ,is we c,111 get tl1e111 for tl1e rooti11g p1·ocesses. Para-
111011nt a111011g the e11v11·011111ent,1l f,1cto1·s ,11·e tl1e cont1·ol of: light, te111-
1Je1·ature ,111cl l111111icl1ty. 01 co111·se te1111Je1·,1t111·e ,voL1lcl inclt1de both ,1i1· 
te1111Je1 attire ,111cl 111ecli11111 te1111Jc1·,1t111·es, ,1,ate1 1·elatio11s ,1,011ld inclucle 
tl1,1t of tl1e at1110,1Jl1e1·e ,1s ,1,ell ,1s tl1c 111ecl111111. 

We ,11·e going to cli,,icle tl1c clisc11ss1011 tl1is 11101·11i11g, i11to t,1,0 1)l1ase,. 
Tl1e lirst as1)ect ,1,111 l)c ,1 cl1sc11ssio11 of: tl1e 111etl1ocls tl1,1t ,11·e actual!)' 
e111ployecl by tl1ese v,11·io11, 11111·se1·1es ,111cl i11cl1v1cl11als Follo,ving tl1at, 
tl1e1·e ,1,ill be ;1 cl1sc11,s1011 JJc1·iocl, ,1,l1icl1 ,v1ll give yo11 a cl1ance to ask 
questio11s specific,1lly co11ce1·11111g tl1e clct,111s ot tl1e 111etl1ods We will 
tl1en t,1ke 0111· IJ1·e,1k ,111cl co111e b,1ck ,111cl give tl1e 111e111!Je1·s ol tl1e JJanel 
a11 oppo1·t11nity to b1·,1g ,1bc)t1t tl1e11· 1·es11lts ,111cl ,1bo11t tl1ei1· 111etl1od,. 

1 a1n p1·e1),1recl, if 11eccs,,11·y, to ,1sk ,1 le,v ba1tecl q11estio11s for s0111e 
ol tl1e,e JJeoplc. I l101Je we c,111 get ;111 a1·g11111ent started. However, 1 
clot1bt se1·io11sly 11 it 1, nece~s,11·y l:c11· the J)a11el 111ode1·,1to1· to precipitate 
,1ny clisc11,,1on 01· c111cstions. vVe ,11·e going to t1·y to 1nake this as in
lorn1al as we c,111 by !1,1vi11g tl1e JJ,111el ,111 11p l1e1·e ;it the s,1·1ne time. 

1 ,v<JL1lcl like the following p,111cl 1ne111be1·s to co111e l:01·ward: Bill 
Fle1ner, lloge1· Cogge,h,111, Le,lie I-Iancock, lvlerto11 Co11gdon, ,ind Henry 
Weller. 

These ge11tle111en will t,1kc s0111e live to seve11 111i1111te, lirst to dis
c11ss the 111ctl1ocls <Jf prOJJ,1g,1tio11 v1rl1ich tl1ey ,11·e lollowing and then we 
,vill l1ave a c111e,tion ,111cl ,1ns,ve1· cl1scussio11 vVe will c,111 lirst on W1l
lia111 Fle111er ol Pri11cetc111 N111·se1·ies, Pri11cetc111, N.ew Jer,ey, to discuss 
tl1ei1· 111etl1ocls ol JJJ'OJJ,1g,1t1011 by c11tti11g, i11 tl1e g1·ee11l1011se. i\fr. Flem-
e1·. (AJJJJlat1se) 

i\·lll. vVILLl1\i\•f }"LEi\•IEll: Tl1,111k yo11, D1·. S11yclc1·. 
\,Ve 11se g1·ee11!1011se, w1tl1 botto111 !1e,1t i11 the ,v111te1· a11cl ,1,itl1ot1t 1t 

in tl1e s11111111erti111e to1· 011r soltwoocl ,incl lir111woocl c11tti11g p1·opaga
t1011 ,it tl1e Pri11ceton N111·sc1·ies. \,\Te tl1i11k tl1;1t rl1is is ,111 econo111ical 
111ethod to use bec,1t1se the 111;1i11te11,111ce costs ,11·e so little. 

Ot1r ho11ses, [01· tl1o~c <)1 yo11 v1rl10 !1ave 11ot see11 tl1e111, are tl1e old
lasl1io11ecl ki11cl ol Dt1tcl1 g1·ee11l1ot1se Tl1ey a1·e lov1, dot1,ble SjJan ho11ses, 
joi11ecl sicle by s1clc. They ,11·e 100 feet long ancl 16 feet ,1,ide, I believe. 
\,Ve have t,1,0, 3½ foot be11cl1es on e1Ll1er side of a 21/2 toot ce11t1·al ,valk. 
Tl1e glas, begins ,it tl1e 1·e,1r ol tl1e bencl1, at a J)Oi11t abo11t 15 inches 
,1bove tl1e bencl1 ,111cl then goes 111) to ,1 gable overhead. By this you 
c,111 see tl1at tl1e gl,1s, 1s 1·atl1e1· close to tl1e be11cl1, v1rl1icl1 is gi·eat aid in 
111,1i11ta111i11g t1nil:or1111ty ol te1111Je1·,1t11re a11cl 11101stu1·e. 

vVe 11;1,'C cigl1t ol tl1esc l1011ses, 10111· 011 eacl1 sicle. Beyo11cl these, 
1\·e l1ave eigl1t s,1s11 l1011ses ,vl1icl1 ;11·e ,vicle1·. Tl1ey l1ave six foot becls 
and they ,11·e covc1·ecl ,11 itl1 ~,1sl1 ,vh1ch c,1n be t,1ke11 out d111·i11g the sum
n1e1·tin1e. Wl1e11 \\·e ,11·e 1J1·essecl 101· JJroJJ,1g,1tio11 1·001n ,ve can put two 
01· 11101·e o[ those s,1s11 l1ot1ses 111to 11sc, eitl1e1· i11 the ,vi11te1· or s11111mer, 
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because three of tl1em l1ave botto1n heat. vVe t1se tl1ese to help us over 
the hump dt1ring the rush seasons. 

Our system of gretnhouse cooling is a rather unusual one which 
yot1 don't often ~ee 1n the nursery business. We run pipe, down the 
1·idge poles o{ each house and they have Skinner tine spray nozzles alter-
11ately placed two feet apart do,vn these pipes spraying out in opposite 
cli1·ections. Dt1ring the l1ot periods in the ,u1n111er ,ve turn the lines on. 
They are 11111 ol cold ,veil water, which is sprayetl out on the glass. 
This cools the glas, which in tur11 cools tl1e air inside tl1e houses. It 
1, a ve1·y effective ancl inexpensive 111etl1od ol greenhouse cooling. You 
J1,1ve to l1ave colcl v.·ell v.1ater to do it ,vitl1, since wa1·1n pone! water is 
1neflective. This water rtins down to the gutters and away to a little 
l)ond whicl1 ,ve use for irrigatio11 

We wo1·k the,e g1·eenhouses very hard We t,1kc 10111· and ,t half 
crops of cutti11g, pet· year 011t ot each ho11se. Tl1e reaso11 I say tour a11d 
a halt is that it depends 011 the speed of r<)oting. In son1e houses we 
t,1ke live crops ,ind in other only four, so it averages out at four and a 
h,11£ crops of c11ttings. I will run through the cycle j11st brielly with 
vou. , 

St,11·ting i11 111id-J\,Jay, v.'hicl1 is the 011ly ti111e tl1c1t tl1ese l1ouses eve1· 
become empty, just ,tfter we })!ant out the last of our potting stock, we 

· l1ave a little breathing s1)ell. At this ti1ne we check over the hou,es, do 
any painting that might need attention, replace cracked glass and tidy 
the1n up in preparation for the next year's c1·ops. 

At that ti111e we take out all the sand and 1·eplace it \vitl1 tresh sand. 
vVe are sterilizing ,vith stean1 and electricity. We a1·e convinced that 
after you have grown a few crops of cuttings in the same medium you 
get a b11ild U!) of fungi, bits ol root5, bits of leaves, even though yo11 
sterilize the sand. "I'here \v1II soon be reinfection lro111 aerial-borne 
spores and a 1nediu1n lull ol org,tnic matter like that is j11st a breeding 
pl,1ce tor fungi of all kinds. 

During this l\'Iay period we 1·eplace with sand co111pletely. We take 
the old sand out and 5tockpile that and use 1t to1· cove1·ing seecls i11 the 
seed beds'. After replacing the sand and to11cl1ing up the greenho11ses, 
\Ve a1·e 1·eady tor ou1· tir~t crop ot softwood c11ttings These a1·e usually 
those varieties which start growth early and ha1·den, like lilac, followed 
by Sp11·aea bitrnalda A. 1,V., P1·unus spp., Berbe1·1s thi1nbe1·gi, and Deittzia 
g1·ac1l1s. These are the first c1·ops we put in. These root very quickly 
at the end of two weeks 01· two and a half week,, depending on the plot. 

We pot those off in j1tty pots ,ind put then1 directly in cold frames 
,vhere they are not taken out ,,gain until they a1·e ready £01· planting in 
the spring. 

We get the seconcl crop of softwood thi11g·s ripening 1n the 1nicldle 
ot the su1n1ner whicl1 incl11des: TVe1gela, Hydrangea P. G. and A. G., 
V1b1t,num tonie11tos11r11, and ,is we go l.urther into the sum111er V1b11,·,1-
1trn tonzentos1trn pl1cat1tr11 ,ind variot1s other varieties ,vl1ich we grow 
from cuttings. 

Those houses wl1ich have had t,vo early crops ol soft,voods are 
e1npty in ti111e to t;1ke ,vhat we call firm,vood ct1ttings, which would in-
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, 
elude the evergreen ba1·ber1·y, !1ollies ol va1·ious kinds, ,111cl othe1· b1·oad
lea( everg1·eens. Those greenhouses ,vhrch have a ,econd c1·op of rathe1· 
late cuttings, like tl1e viburntims, are not available foi· tl1at IJroadleal 
crop but are empt1ecl otit i11 ti1ne to be av,til,tble for th'e ti1·st ol the 
conifer cuttings. Eventually all of the houses ,ire filled witl1 coniter 
cuttings. 

vVe start with arbo1·v1tae. We tollo,,• those witl1 yews and we end 
u1) last of all ,vith juni1Jers. Ot1r expe1·1e11ce l1as been, within i·e,tson, 
the later you take your jt1nipe1·s the 1nore quickly a11d the 111ore abun
dantly they root. 

Since we 1Jropag,1te in the greenho11se tl1e 111,tterial dc)e; 11ot get be
low 48 01· 50 deg1·ees ir1 eve11 the coldc,t ,veatl1e1·. We tl1e1·efore like 
ou1· yews a11cl all ot11· cr111ilers, 1n l,1ct, to go througl1 s0111e colcl ,veatl1er 
before we take tl1en1. Ex1Je1·11nents 1n t,tki11g conile1· ct1ttings e,11·ly i11 
the season in A11g11st 01· Septen1be1· h,tve bee11 1111ilor111ly disappoi11ti11g. 
They callus bttt they don't root }Jt·operly and tl1ose tliat clo 1·oot clon't 
break bud dor111ancy p1·01Jerly. 

After the trrst ot the conrler cutting, ,vl11ch ,ve1·e stttck l1a,•e 1·ooted 
and have been pottecl U}J, tl1ose houses ;ire 1nade available and used tor· 
graiting. vVe JJt·actice both open bench ,tnd some case grafting, clepend
ing upon the case ot tl1e subject. Those house, whicl1 dre not 11,ecl tor 
grafting are ttsed for a very early spring crop ot small l1a1·dwood c11ttings 
of the type I.ours Vanderbirook desc1·ibecl lo you in detail several years 
ago. 

Alter the g1·afts !1,tve set 11p arc! tl1e harclwoocl cutting, potted oil, 
open spaces 1n the benche, are l1llecl ,v1tl1 coniler, which 11,tve been 
pottecl UJJ 1n the J rfly pots ,,v e then go into tl1e spring season, in l,1te 
Api·il or early lviay, witl1 ,tll the greenhouses full of pot plants of cut
tings whicl1 wei·e 1nade la,t wi11ter. All the sa,11 houses are full ot pot
ted plants ancl all ou1· cold l1·a1nes a1·e full of JJOttecl plants. F1·on1 that 
tin1e on we are pl,1nt1ng. vVe then clean 011t the greenhot1se, ancl re
}Jeat this cycle whicl1 I have descr1lJed to you. 

Costs sound bad to begin witl1, but when you co11s1de1· tl1e s111all 
amo11nt of upkeep that yo11 h,,ve to do on a ,vell-b11ilt g1·ecnhouse versus 
the contin11al 11pkeep tl1at you have on a }Jolyethylene plastic house, 
yo11 can a1nortize this initial cost over a nu1nber of years and it will 
co1npare very favorably with the plastic house. 

Costs in New Jersey i·un about 50 cents per squa1·e foot of inside 
area for const1·uct1ng a decent plastic house com pa reel to $ I .50 a foot £01-
constructing this Dutch type of gree11ho11se. This 1s just ior the house, 
and does not include tl1e heating. Heating will add ai1otl1e1· dolla1· a 
square foot to the cost ,!\7hen yo11 consider that those hou,es we1·e 
built 40 yea1·s ago, and have never had 1na jor 1·epai1·s of any sort, then 
that $2.50 a foot initial cost tig111·es out to be a p1·etty low yearly cost. 

I think that is ,tJl I have to say 101· tl1e JJresent. I will be glad to 
,111swer any qucstio11, whicl1 occu1·. 

ivIODERATOR SNYDER: Tl1<1nk yot1 very 111uch, Bill . We will 
go on now to the u~e of the Polyethylene Enclosure, the JJrocedure 
01·iginally described by Harvey Te1npleton a nu1nber ot years ago and 

162 



which l1,1s s111ce been clesc1·ilJecl ,1 11u111be1· ol ti111es by otl1e1·s. Roger 
Coggesh,111 o( Cherry Hill N11rseries, West Newbt1ry, i\1Iass. 

lvIR. ROGEl{. COGGESHALL: The t1se o[ polyetl1ylene plastic 
by tl1e JJ!a11t p1·01Jagato1· has cert,tinly \Jeen discussed to ,t great extent 
here al1·e,1cly. .i\~. you 111ight i111,1g1ne the u~e ol pl,1st1c tinder ou1· con
ditio11s i~ ,1 little clifie1·ent. Ou1· operation is 1·el,1tively s111all and tl1ere
(01·e the figt1res I will give JJert,1i11 to ,t s111all OJJe1·,1tion 

Nov.' v,,e h,1ve two s,1sl1 l1ot1ses 25 feet 1011g ,111cl tl1ey a1·e 12 feet 
ac1·oss. In ,1clclit1011 to that, ,,,e l1ave a lea11-to l1ot1se ,,,111cl1 is 178 feet 
sqt1a1·e JJlt1s ,1 JJit type of hot1se ,vhicl1 ,1lso 1s 45 teet 1011g. 

Now i11 tl1ese l1ouses ,ve l1,1ve ,1 total 1Jropag,1ti11g a1·e,1 t1nderneatl1 
j)Olyetl1yle11e JJlastic of 716 sqt1are feet. 

111 setting 111) this type ol J)l,1nt JJ1·opag,1tio11 t111it I l1,1ve ,1tte111pted 
to keeJ) costs to ;1scertain act11ally l1ow 111t1ch it cost 11s. 

To co,,c1· tl1is 716 sq11a1·e ieet ,ve l1,1ve 11eecled fot11· rolls of tl1e so
c,1llecl T111·key wi1·e, ,vh1ch is ,1 tl11·ee-loot roll of wi1·e ,vitl1 tl1e individual 
squ,1res 111e,1st11·i11g 2 x 4 i11cl1es. Tl1e 01·1g111al roll ,ve l1,1cl was 82 feet 
long and cost tis .ii 7.95. Sl101·tly ,1fte1· that v.re pu1·chasecl th1·ee addi
tional 1·011s o[ 100 foot le11gtl1 e,1cl1 a11cl tl1ey cost $16.50 a1Jiece. So in 
the wire alone \\'e had a cost ol $67.45. l w1sl1 to gi"e credit at this 
ti111e to Harvey Gray since it ,v,1s at l1is greenho11ses tl1,1t I fi1·st saw tl1is 
wire being 11sed 

As i,1r ,is the polyethylene is concer11ed, we 11~e tl1e t,vo 111il thick
ness wl1ich is bought i11 a roll ,,,hicl1 111easures eight ,ind one-third feet 
across, ,i11cl 200 teet in le11gtl1. A roll of this size is s11llicie11t to cove1· 
all tl1e JJlast1c cases ,ve 1·ec1uire. f\ 1·011 ot tl1is size 1s $14.50. 

No,,, ,1s Bill Fle111e1· l1as ,1l1·e,1cly 111e11tionecl. 0111· l1011ses ,11·e eq11ip
pecl, as we1·e his, ,,,ith tl1e l1ot ,v,1te1· tyJJe of l1eat, wl11cl1 ,,,e 11se, of 
co111·se, 111 1J1·01Jag,1t1ng eve1·g1·ee1·1s 1n the ,vi11ter. However, cl111·ing the 
sp1·111g ,111cl s11111n1e1· months whe11 it co111es to JJl'OJJ,1g,1t1011 l)y soft,vood 
c11ttings we e111JJloy le,1d cables. These ,11·e 60 foot le,1tl cables, ther111os
tatically co11trolled. 'I'hese e,ost ,t tot,11 of $ 17 .50 a11cl tl1e 60-foot cables 
are arot111cl $11.40. \'Ve have six tl1er1nostats in 11se, JJ111s 12 cables. Ot 
cou1·~c, e,1cl1 tl1ermost;1t l1a11clles 2 c,1bles Tl1e tot,11 cost oi this equi1J· 
111e11t i1; ,1IJ011t $24 I .80. 

Nov.' l look at it !1·0111 tl1e st,111clJJOi11t tl1,1t tl1e 011ly JJart of tl1is e11-
tire f,1c1lity tl1at is pe1·1sl1able 1s tl1e plastic. I clo11't ,vish to i1nply tl1at 
we don't have tro11ble v.'ith the cables, bt1t 1£ tl1ey ;11·e l1a11dled tJroperly 
yo11 sho11lcl not have too 111t1ch trouble f1·01n year to yea1·. Co11sequent
ly, if ,ve look at this $14.50 lor tl1e cost of tl1e JJlastic ,is ;111 annual ex
JJense yo11 l1ave ,is an 1nit1al cost ,t total of $323.75. f\s I 111entio11ed, 
this is j11st for our own set11p, ar1cl, of course, it wo11ld v,1ry according to 

• 

your own OJJerat1on. 
I fr,111kly like tl1e J)olyetl1ylene 1)last1c as 111,111y c1i yo11 know. I 

tl1i11k it works very ,vell. 
(Ed1to1's 11ote. i\1I1·. Coggesl1,1ll co11ti1111ecl l1is clibct1ssio11 11si11g 

colo1·ed slides. So111e of the co111111e11ts follow.) 
As Ha1·vey G1·ay has J)0111tecl 011t, ,ve a1·e act11,1lly gro,1ring these cul

ti11gs 111 ,t co11tai11ed a1·ea ,,,itl1 a ,,e1·y l1igl1 h11111icl1ty e,011cl1t1on. When 
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tl1e weatl1er is cloucly 01· ,,,J1e11 ,ve l1ave ,l 1·a1n, ,ve ,tctually tt11·11 l),tck tl1e 
j)last1c. \,Ve have run 111tcJ trouble botl1 ,tt tl1e 1\1·nold A1·boretu1n ;111d 
,tt 1ny present pl,tce of e1111)loy111ent if tl1e c,1~es a1·e fillecl, a11cl left 
closed for a period of a 111onth 01· two. Now i11 spite ot the s1)rayi11g 
which we do, wl1icl1 1s ,t 111ust with tl1e sott,voocl ct1ttings i11 tl1e 111ontl1s 
of wiay, _June ancl J11ly, ,ve l1ave too 11111ch ol ,l 11101d bt1ildttJ), il yo11 do 
11ot open 1t 111) 111 tl1is 111anner. I g1·a11t yo11 tl1at with tl1e ~olt,11oocl 
ct1tti11gs the cases 111,ty l)e open 011ly a11 110111· 01· t,vo at tl1e 111ost. 111 
tl1e propagation ol 1·!1ocloclencl1·011s tl1e c<1sc ,11ot1lcl be OJ)en ,111 cl,1y. ,,ve 
start 111ak1ng 0111· rl1odoclencl1·on c11tt1ngs i11 tl1e 111icldle ot Jtti)' 1·igl1t 011 
tl1ro11gl1 the 111011tl1 ol Nove111be1· j11st as !011g ,1~ tl1e space is ,1va1!,1l)!c. 

Tl1e~e ,vi1·e t1·,1111es cove1·ecl ,vitl1 J)olyetl1yle11c J)i,1stic a1·c ,t foot l1igh 
,111cl they w1ll v,11·y i11 ,,·icltl1 ,1ccordi11g to tl1e wicltl1 of tl1e be11cl1. Tl1e 
bt11·!,tp shacling i~ J)i,1cecl only 011 tl1e sot1tl1e1·n s1cle ot tl1e 11011,e It is 
very necessary dt1ring tl1e l1otte1· pa1·ts ol tl1e ye,11· as yo11 no clot1l)t k110,11

, 

,t~ tl1e bu1ldttJJ ol l1e,tt 1111cle1· the polyetl1yle11e 111 exposecl arc,1s 1, Jttst 
t1·e111e11dous. Yott 11111st sl1acle tl1e111 at le,1st J),11·ti,1lly. Tl1e sl1,1cl111g 1s 
ve1·y critical ,111cl i, clitf1ct1lt to explai11. It is yot11· locat1011 tl1,1t ,viii 
clete1·111i11e the ,111101111t ,t11cl t1111e ol ,l1,1cl111g. It is only tl1ro11gl1 t1·1,1! 
,tnd e1·ror that tl1e ,tct11,1! J)1·ocedure ca1·1 be 111oclilied to lit yo111· 1),11·ti
cul,11· needs. In 011r c,1se tl1ere is ve1·y little sl1acle 011 the gl,tss ol the 
g1·ee11ho11se itself. 'l'l11, 1~ clo11e beca11,e we certain!)' wa11t to root 111ore 
than one crop o( ct1tt111g, J)er year. 

J\,JODER;\T01{ SNYDEl{: Tl1ank )'Ott, l{oge1· Sever,1] ye,11·, ,tgo 
,it ,l Pl,1nt P1·op,1g,1to1s' 111eeting ,ve ,,,e,·e ve1·y lo1·t1111ate indeecl to l1ave a 
~1)e,tker fro111 No1·tl1 of tl1e bo1·cler. l\1I1·. H,111cock disct1ssecl l1is Bt11·l,tp 
Clo11cl 111ethod. P1·io1· to tl1i, ti111e I clo11bt ii tl1e1·e were 111,111y ol 11s 
11sing it, altho11gl1 si11ce tl1is ti111e 111a11y l1,1,1e visited his 11111·,e1·y. I 
tl1ink it ,,,as 011e ol tl1e 111ost i11SJ)i1·111g visits I l1;1ve eve1· 111acle. ·1·11e 
1111)1·ni11g woulcl ce1·t,1i11ly l)e 1nco111plete 11 tl11s p1·ocedt1re ,ve1·e 11ot i11-
cl11decl in tl1is clisct1~sio11. Theretore, I c,111 011 ]\,fr Leslie Ha11cock c>l 
tl1e \,Voodlancl Nt11·se1·1es, Cooksv1lle, 011t:11·11>, to clisc11,s tl1e ''Bu1l,tj) 
Cloucl "J\,fetl1od." 

"J\,[R. LESLIE H1\NCOCK: Tl1,tnk yott ,1e1·y 11111cl1, D1·. S11ycle1·. 
Tl1ose of yo11 v11l10 ,11·e old 1ne111be1·s ol 0111· Society will J)1·ol),1bly 

1·en1e1nbe1· that occ,1sio11. Tl1e1·e 111ay be ,0111e l1e1·e v11ho are 11e,v, bt1t I 
would feel it v11ot1lcl i)t' a11 1111pos1t1on 011 tl1e 1·ecords of 0111· Society 11 I 
went to any g1·eat lengtl1 to clesc1·1be tl1is sy,te111 ,1g,1in, ,vhicl1 l1,1s ,1l1·e,tcly 
been fully describecl in tl1e Third Proceecl111gs. 

You ha,1e hea1·d 01· ,viii hear about 10111· cl1tlerent 111cthc>cls ,vl1icl1 
we are using 101· 1·oot1ng c11tt1ngs 0£ pl,tnt,. I tl1ink 1t will be ,t long, 
long tin1e before tl1e conventional greenl1011,c~ will be put out ol bus1-
11ess. I think next will J)ro.bably co1ne tl1e J)olyethylene tenter,, ,ind 
then a poo1· tl1ircl ,tncl fo11rth, tl1e other t,vo. 

Ho,veve1·, let 111e s,ty tfi,1t I a111 ,,ery J)le,1,ecl to see tl1,1t Ht1gl1 Ste,1v
e11~<Jn linds bt11·lap ve1·y 11selt1! to pt1t ovc1· tl1e l1ole~ he pokes 111to tl1e 
J)olyethylene te11t. 1 a111 ve1·y J)leased to see tl1at Roger l1as J)icked 11p 
t,vo 01· th1·ee })Ointe1·s ,vhich l suggested sever,1I ye,11·s ago. He l1n(!s it 
11eces~ary to 11,e !)111·!,11) to sl1ade his ct1tt111g,. ;\!so, I 11ot1ce l1e k11ows 

• 
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tl1c ,,,,t11e of fresl1 ,1i1· 101· tl1c c11tt1ngs c>11ce 111 ,1 ,,,J1ile. Also, I ha,,e 
noticed l1e !1,1s le,11·11ctl it i~ ,l good 1)1·occclt11·e 11ot to t,1ke oll any leaves 
fron1 a c11 tt1ng. 

i\1f1· H;111cock J)1·ese11tecl his JJ1·e1Ja1·ecl clisc11ssio11, 011 tl1e Bt1rlap 
Cloucl 111etl1c>d c1f 1 <>c1t111g ,oft,voocl c11tti11gs cl111·i11g tl1e ,11111111eJ·. (AJ)· 
J)la11se) • 

THE BURLAP CLOUD METHOD OF ROOTING SOFTWOOD 
SUMMER CUTTINGS 

LESLit: HANCO(:J( 

J,f1oodlnnd Ni11·se1·1es 
Conl,s111lle, Ontc1110, Cr1nr1dn 

Tl1is 111etl1ocl 11,1s bee11 clescr1becl i11 t,110 JJrev1011s iss11es of tl1e P1·0-
ceed111gs ol 0111· Society, ,111cl 1n tl1e sl1ort ti111e at 111y cli,J)Os,1! it would 
l1arclly be poss1IJle 1'01· 111e to i11lly clesc1·ibe it agai11. Fo1· tl1ose, howeve1·, 
to ,vl10111 tl1e icle,1 111;1y be 11e,v, 1t ,viii be 11ecess;11-y l!l give ,tt le;1st ,t 
lJr1e( review of tl1e JJ1·111ci1)lcs 111volvecl. 

It is .1 111etl1ocl of 1·«Jot111g s111n111er c11 tti11gs 111 01·cli11,11·y sa11cly nu1·s
ery s01! by ttsing ligl1t J)Ort,tlJle wooden fra111es witl1 b11rl,tJ) cove1·s. From 
experience it l1,1s bee11 fo11nd that the best J)ractic,1ble length for these 
tra111es is twelve Jeet, ancl 1]1e w1dtl1 tl1ree feet ni11e 1ncl1es 011tsicle n1eas-
11re. Beca11,c lJ111·l,11J co111es i11 forty 1ncl1es st,1ncl,1rcl w1cltl1, it h,ts not 
been pr,1ctic,1ble to ]1,1ve tl1e fra1nes ,1ny ,vider. Tl1e l11111ber used is 
1'' x 10'' x 12 feet P,1c1lic Coast cedar for both sides ,incl ends. To give 
the fran1e rigitlity, ,l cross b,1r ot I'' x 3'' lu111\Jer ol the sa111e 111aterial 
connects tl1e t,vo sicles ot the tran1e exactly at tl1e J)oi11t ot balance 
,which also e11,1bles <J11e 111,1n to carry a lr,11ne easily. Si1nila1· strips of 
lumber l'' x 3'' x 12' ,ire 11ailecl along the 11pper eclges ,tt either side of 
tl1e frame fo1· rig1cli ty ,ind 101· the p11r1Jose of sect11·ing tl1e bt1rlap. Tl1e 
Bu1·lap 11serl, ,vh1cl1 is ni11e 011nce ,,,eight, 1s c11t 12½ leet 1011g to offset 
shrinkage anr1 1s ~t,tJJlecl li1·111l)' ,tlong 011e sitle of the f1·a111e. 

The c11tt1ng l1ccls ,vl1icl1 can be any le11gtl1 or 1111111.ber clesirecl, are 
raised becls on ,vl11cl1 tl1e f1·a1nes can be set t1gl1ty encl to e11d, and then 
stink into the g1·011ncl slightly. The soil withi11 the tra111e which is now 
two or three incl1es l1igl1er than the outside JJath, is r11bbecl through ,t 
large 3' x 6' sie,1e ol ¾ inch mesh which fits h,tlf ot tl1e lra1ne. The 
amount of soil sifted shot1l<l be finger depth and the e,1rtl1 floor below 
the sifted soil sl1ould l1e level and compact to ensure caJJillary action. 
This sifted soil within the fra1ne is 11sually left in he,1ps, anll only made 
unifor1nly level ,ts reqt1ired. 

The cuttings which are gathered in pails with an inch or so of 
water 1n the botto1n, are 11s11ally abo11t five or six inches long. No 
leaves are re1noved fron1 the ct1ttings unless they are too large and would 
impede sticking. The only p1·eparation the cuttings receive is a dt1sting 
of the cut s11rl.1ces \\11tl1 Tersan 75 po,11der as a fungicide. Before stick
i11g, water i5 jJOt11·ecl 011 tl1e 1·eq11ired a1·ea until the siltecl soil is com
pletely saturatecl ,111cl so111e l1·ee \\1ater ren1ai11s 011 tl1e ~111·t,1ce. The cut
ti11g~ ,,re tl1c11 st11ck 111to tl1i~ 50ft 1n11cl ,tt the re9111recl SJJacing. Since 
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tl1e l)ttrl,tJJ c,1n11ot l)e 1·eplacecl 1111til ;1 f1·,1111e section is fillecl, l)t11·l,1p 
cove1·ed J,1tl1 ,l1,1cle, ,11·e t1se(! f<>1· te1111><>1·,11·y !,,)1,1cl111g \•Vl1e11 tl1e fr,1111c 
is lilied, tl1e lJt1rla1J is JJt1lled l1r111ly ove1· tl1e f1·,1111e ,tnd the selvedge 
sl1JJJJecl ove1· s111all protrt1cli11g l1ni5hi11g 11,11ls 1·eg11l,11·ly SJJaced on tl1e 
sicle 

The bt1rlap takes the JJl,1ce of gl,1ss or 1Jolyethyle11e a11d 111ust lJe 
keJJt 11101,t tl11·ougl1011t the hot JJ,1rt ot tl1e cl,1y 1 t allows entry of tilte1·
ed st1nlight ,ind ht1n1ic;litieel air anel no otl1er ,tlJJIJle111enta1·y shade is 
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lJe1· o( 1te111s. In tl1e final analysis the given 111etl1ocl t1secl 11111st be th,1t 
whicl1 best 511its tl1e ope1·ator's conclitio11s a11(! wl1icl1 roots the largest 
nt1111be1· of plants ,v1tl1 the least ex1Jenclitt11·e of ti111e ,incl energy. I ha,,e 
fot111cl this lJt1rl,11J 1nethod exce1Jtionally ,,,ell st1itecl to1· the 1Jrod11ctio11 
of varieties of Bitxit.~. Co1·n11s. CotrJne(1ste1·, Dapl111c, Euonymits, Pli1la
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ous ct1 ttings of phlox, aste1·s, etc. 

Tl1e biggest disadvantage of the system is tl1e l1ancl spraying of the 
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• 2. Soil 01· sane! does 11ot have te> be l1a11lecl £1·0111 jJl,1ce to jJlace. 
3 Elect1·ical installat1ons are ttnnecessdry. 
4. J\,f ,1xi1nt1m t1se of natural ,1gencies, e g., fil tercel sunlight, ft·ee 

· ,1er,1t1on of 11101st air, open ,tir 101· lo11rteen ho111·s eve11ing, nigl1t 
,incl 111c>rning, ens111·e l1e,1lthy pl,1nt re;1cti(>n ,111el rapid growtl1 
,t{ter rooting 

1."11is brief outline ca11 011ly give a gener,1! icle,1 of the operation. 
It ,voulcl 11ot be profitable fo1· ,i ,,e1·y lew fra111es ,incl req11ires 1nass JJro
clt1ction of ,t few paying 1te1ns to properly jlllt it over. 

l\•I,1y I say ag,1in that in 1ny 01Jinio11 110 jJro1J,1gator shoulcl 111111111) 
fo1· ,iny one syste1n. Out· su111111er jJ1·oclt1ct1011 i11 tl1e gree11houses is con
tin11111g at tl1e sa111e t11ne as this 011tcloo1· OJJe1·;1tio11 ,incl I believe that 
tl~e 111istecl jJOiyethylene tent 5yste111 11,is g1·e,1t 1Joss1l)i!1tie5 £01· ce1·tai11 

I fi(i 
• 



llillict1lt ite111s. vVe l1.1ve al);111clo11ecl OJJe11 ,111· 111i~ti11g ,1, tc>(> cx1)e115ive 
;111ll l111cert;1111 l<>t· 01·cl111,11·y JJ1·o<lt1lt 1011. 

1 shall be glad to ;1n~wer ,111y questio11~ 1·eg,1rcli11g tl1e burlap cloud 
111etl1ocl I !1,1,'e Jltst l)rielly descr1l)ecl. 

i\1IODERA'TOR SNYDER. Thank yott ve1·y 111t1cl1, Leslie I ce1·
t,ti11ly woulcl reco1n111e11cl tl1at tl1ose ot you that !1,tve not 1·ead tl1e de
tails of his ])hys1cal sett!]) refer to tl1e Proceedings ol tl1e Third Annual 
i\•Ieeting, 1n ,vl1ich they ,ire descr1l)ecl 111 co11sicler<1ble cletail. \,Ve will 
call on yott l,1ter on fo1· so1ne aclcl1t1onal 111lo1·111at1011, I a111 Sl1re. 

vVe go no,v to tl1e colcl fra111e 1netl1ocl ol pro1),1gation, which will 
l)e disct1ssed l)y i\1ferton Congdon, Congclo11's Wholes,1le Nursery, North 
Coll111s, New York. Congclon's 01·1g1nally ,vere proclt1cers ol fruit 1na
te1·ial ,1l111ost exclltsively. Sever,11 years ago tl1ey cleciclecl to get into the 
co1111)etitive orna111ent,1ls 111arket, ;1ltl1ougl1 l1,1v1ng h,1cl ,1lmost all tl1ei1· 
CXJ)erience V1'itl1 just the f1·l1it, i\1Ie1·t ancl l1is IJrotl1er were ,t little bit 
relt1ct,1nt to st;11·t on tl1e sl1rt1b ,,entl1re. He ;1ctually cl1cl start witl1 colcl 
lr;1111es <1ncl I tl11nk h,ts ])1·ogressecl tl1rot1gl1 so111e otl1e1· ,ISJJects. 

vVhen l1e w,ts ,ts keel to p;11·tici ]),t te 011 tl11s ])rogra1n, lie said he 
,vo11lcl prolJ,tlJly not be the most experienced 111an to clescr1be tl1e cold 
fr,1n1e methocl Ho,vevc1·, ,ts vott ;111 kno,~', he has h,tcl consider,1ble ex-, 

jJerie11ce ancl I ,11n st1re ,,,ill do jt1st1ce to tl1e sttbJect. i\1fe1·t Congdon! 

i\•fR. l\1IERTON CONGDON (No1·tl1 Colli11s, NY.): I f111cl it a 
little bit difficttlt to t,1lk 011 the colcl fra1ne 111ethocl !)ccat1se it 1s ,1 1·athe1-
olcl ,incl est,1!Jlisl1ed 111ethocl. I kno,v there are proJJagators here th,tt 
k11ow 1nl1cl1 11101·e abot1t 1t than I do Hov-,ever, J)erhaj)S we l1ave dis
coverecl s0111e cost-ct1tti11g ~l1ort cttls tl1at l1;1ve l1elJ)ecl 1n the eX])Crience 
of ])ropagating 1n this V1',1y, ,ind I ,v1ll try tc> explain the111 to yc>ll. 

In the tirst J)lace, ol11· prop,1g·,1tion is lin1ited to the fairly common 
sl1rl1bs tl1at a1·e J)rolJalJly c;1llecl a cl,1ss th,1t is easy to root by the experi
e11cecl j)ropag,ttor. Tl1e qt1ant1ty tl1at we g1·ow 1s fairly extensive, rl1n
ning to seve1·al l111ndrecl thotisancl ,1 yea1·. 

Ol1r procl11ction by ;111 metl1ocls is divided ;1bot1t ,is follows: About 
29 per cent IJy tl1is ot1tcloor f1·a1ne 1nethocl th,1t I ;1n1 going to clescr1be, 
ai)Ottt 23 per cent by clivi5io11, a!Jot1t 19 J)e1· cent by Otttdoor 1nist, 16 
JJe1· cent by l1arc!v-,oocl c11tti11gs, ancl 13 J)e1· ce11t by laye1·s 

(Ed1to1·'s note: l\1Ir Congdon d1sct1ssed his general procedures 
from a set of colored slicles. Some of the co1n1nents he made follow.) 

The fra1ne covers are quite light ancl are covered with celloglas 
wire 1nesh. \,Ve have long ag·o clisc,1rdecl 111uslin shacl1ng m,tterial be
cause of its sl1ort life; v-,e !1ave converted co1npletely to saran ,vhich we 
l1ave tol1nd j11st a5 s,ttistactory fro111 the J)ropagating standJ)oint but 
,v1tl1 a 111l1ch 11101·e longe1· life These f1·,1111es are very light, j)robably 
weigl1ing so1newl1ere in tl1e neigl1l)orhoocl of 30 to 40 pottncls, ,vhich is 
e,1sy £01· one 111,1n to hanclle. 

One of the rect1rr1ng expen,es on tl1is type of J)ropagation is the 
,vood fra1ne. A cot11)le of ye,11·s ago ,ve st,1rted ex1)e1·ime11ting with 
t1·,1nsite for tl1e f1·a1nes ,,,hilh of cot11·se, is a ,,ery pe1·111;111ent 1n;1te1·i,1l ancl 
i1 l1,1s JJrove11 I(> IJe 911ite sati5t,1cto1·y 



Tl1e to1J laye1· of ot11· 1·ooting 111ctlit1111 is sa11cl, thc11 ;1 ,,e1·y tl1i11 l,1ye1· 
of 1Je,1t ,ind fi11,1lly the sciil, ,vl1icl1 is ;1 She11;111go _Io,1111. 

Softwoods are taken in our vVestern New York a1·ed 11·0111 about 
;\•fay 25 to Jt1ly IO 011 tl1e s11bjects ,,,itl1 ,,•hich we ,11·e ,,·01·ki11g, cle1Jehcl
i11g so111e, of cot11·se, 011 tl1e se,1s011 ,111cl the 111,1terial. 

vVe do t1·e,1t the ex1Josed ,vooclc11 JJa1·ts ol ot11- fr,1111es ,vitl1 Pe11t;1 
so tl1e life expectancy on tl1ose woods ,votiltl IJe 20 ye;1r, to perl1,11Js life, 
deJJencling 50111e on tl1e 111ateri,1I Tl1e s,1ra11 is tisecl only 011c 111onth 
011 t c>f tl1e )'e,1r, so tl1e1·e f 01·e th,1 t is a l 1 feti 111e i 11ves t111e11 t. 0 tir o,v11 
rect1r1-ing ex1Je11se, tl1e11, of ,111y co11seqt1e11ce 1s the 1·e1Jl,1ce111e11t of the 
111eclit1111. \•Ve clo th1, ,vitl1 po\\•er equipn1e11t ,incl tl1e cost is very low. 

A fe,v ,,,01·cls abot1t watering. vVe l1avc overhe,1tl irrigatio11 ove1· 
tl1e e11ti1·e a1·e,1. \·Vitl1 tl1is ,,,e c,111 keep tl1e c11tire ,11·e,1 i11 ,1 111oist con
clit1011, ;111cl tl1is is only clo11e as 11eecled Tl1e11, of co11rse, so111eti111es it 

. is necessa1·y tr, clo ,1 cert<li11 ;1111011n1 <)1 syri11g111g of tl1e foliage. vVe try 
to ,1void this as 1nt1ch ,1s JJossible. \,Ve are 111ore apt to di1·ect tl1e ,yring
ing to\\•ard tl1e t111der p,1rt of the sash or tl1e otitside ol the lr,11ne. 01 
course, in hot, clry ti111es it 111igl1t IJe necessa1·y to 111,1ke this <lPIJiic,ttion 
of water, daily. A, yot1 c,1n see, 011r fra111es ;ire pr,1ctic,1lly v,1porproof, 
a11cl 1 think 111t1cl1 n101·e elf 1cient tl1,1n those we tisecl, ,,1y 20 ye,1rs ,igo. 

* * * * * 
JvfODEl{ATOR SNYDER: Tl1;1nk yot1 ve1-y 111t1cl1, i\•f ert. 
Now we will go 011 to ou1· last 111ethod, wl1icl1 is JJro1Jagatio11 11nde1· 

'Otitcloor Jviist '' He11ry \Veller 1s 1·eally in ;1 lo1·tt1nate JJOsit1011 coining 
on like this He c,1n 1Jrob,1bly st1·1ke a te,v of' the co1111nents 1n,1cle by 
the others Of cot1rse. tl1ey ,,,ill l1,1ve their chance !01· 1·ebutt,1l. 'I'he 
tise of 'Outdoo1· 1\·[ist'' ,viii IJe clisctissecl by Henry 1\. Weller of C. vV. 
St11art & Co., Ne,vark, New York. Henry' 

1\1r. \•Veller 1Jresentecl the f11·st section of !1is JJreJJ,1recl clisct1ssio11. 

OUTDOOR MIST PROPAGATION 
HENRY .t\.. \i\TFLLlcR 

Di1ecto1 of Pe1r11nial P1·(1ditct1011 
C T•f,'. St1trt1 t rind Co111pr1n)' 

1Ve1uark, N e1u Y or!{ 

At' the present ti1ne otir propagation progTa1n inclticles three 1neth
ods, 1e, greenho11se proJJ,1gation, seeclbecl prop,1gation, ,ind outcloor 111ist 
1Jro1J,1gation. Tl1ese three 111ethocls are ut1lizecl for their specific pri1na
cy. The selection of one oi these 1nethods, in prefe1·ence to the other, 
is clete1-n1inecl IJy the qtialit)' of 1·ooted 1nateri;1J, th,1t ,vl1ich is 111ore s11it
alJle £01· tra11s1Jla11ting. 

l)t11·ing the 1J,tst fe\v ye,11-s ot1tcloo1· 111ist111g l1as t,1ke11 a detinite steJJ 
i11 proclucing c1t1,1lity stock a11d is no,v ot1r 111,1in 1netl1od of prop,1gation. 

Tl1e p1-op,1gation of 1Je1·ennial stock is clone 1J1·i1n,11·ily withi11 the 
g1·ee11!1011se ,111cl ,eeclbeds ,1s it 111volves divisions, stolon c11tti11gs, J1ard
,voocl and se1111-l1a1·d,voocl c11tt1ngs, h,trd,voocl, beca11se ot lack ol n1ate-
1·ial clt1ring tl1e ~11111111er 111011tl1s ,incl those v,1rieties tl1,1t clo ,,,ell fro111 
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seecl i\•fost (>f tl1e e,,e1·g1·ee11s, clecicl11011s ,111cl l)1·oaclle,1l, ,11·e t,1ke11 ca1·e 

of 1111lle1· 111i~t. 
A ,ched11le, dealing with ;1 ~J)ecitic grot1J) ot J)i,111t 111ateri,1ls in pro

llt1ct1011, is t,1ke11 care ol tl11·011gl1 ,L ,et J),1tte1·11. f<)r i11st,111ce, tl1e 2,ree11-
!1c>11se J)roce<lt11·e begi11s ,,11th Te11c111t111 c/1(1111(1ecl1)'I c11tti11gs t,1ke11 111 
Octol)er a11cl ,1fte1· tl1ey ,tre co1111)letecl, T(l.'<'lt.5 c11tt111gs ,11·e t,1ke11. Ge1·
;111111111 c11tti11gs ,viii l)e co11tinuecl to be t,1ken to the 111iddle ot i\•I,1rcl1, 
followed by P/1/rJ.'< p(1111c11lntn v,11·ieties L(11Jr111d11lr1 v(:1·(1 seecl is so,vn in 
11,tts tl1e fir,t ol Fel)1·11,1ry afte1· 1·eceivi11g ,t JJre-cl1ill111g JJe1·iocl. Inci
cle11tally J)1·e-cl1illing ,111cl ,t ge1·111111,1tion te,t of seecl 11,ts give11 co11crete 
assu1·<1nce ol J)rodt1ctio11. T~c1v(1nd1tla i, lollo,vecl l)y cl11·ys,111tl1e11111111 
c11ttings a11cl tl1e11 by J:J/1111,l1(1grJ !(11·pe11tr1e c11tt111gs. 111 tl1e 111e,111ti1ne, 
te~t \1 ,11·1eties ,11·e 1·11n tl11·011gl1 011 their 0,,,11 scl1ed11 le 

Seedli11gs, otl1er tl1;1n T~r1vn11cl11/a ve1r1, ;11·e s0,1111 tl1e 1111clclle ol Jttl)' 
ancl the latte1· Ja1·t of Septe111be1·. 1"11e v;11·1eties sov11n 1n Jul)', ,11ch as 
Aq111leg1c1, Ase epzas t11be1·0s(1, J:J/r1tycoclrJ11 g1(111d1f/rJ111111, Cl11ys(1ntl1e-
11111n1, Jl,e11s .5e111pe11v11·e11s, Delpl1111111m ;111cl l:,)'1·etl11·11111, to 11,1111c a fe,,·, 
1·eqt1i1·e no colcl t1·eat111ent to aicl 111 b1·111g111g ,1lJot1t ge1·111111atio11 Tl1ose 
sow11 in SeJ)te1nlJer, ,1·l11ch req111re a colcl J)CfI<>cl 01· ~t1·,1til1c,1tio11 to 
break clor111ancy a1·e, SrJ1·/111s r111c11p(11·1n, 1W(1!1rJ111(1 r1r1111frJ/111rn ,111cl Tax11.r 

c11sp1data cr1p1tc1ta. 
011tdoo1· 1111st JJrOJ),1g,1t1011 ,tlso l1,1s ,t ,cl1ecl11le ;111 ol its t)\11 11 a11cl it 

begins the li1·st ,veek 111 .J11ne ;111cl co11t11111es 011 tl11·(>11gh tl1e !,1st week 
i11 August. S0111e of the e,1rly v,trieties j)fOJ),tgatecl ,11·e t1·a11s1)l,111ted tl1c 
fore J)art of A11gt1st ,vitl1 excelle11t 1·es11lts 

The varieties ,ve p1·01Jag,1te 1111c\e1· 111ist 111 l11ll sc,1le JJ1·ocl11c.tion ,11·c. 
1'~11rJ11y1n1ts fo1 t11nei, \ 1V111ter Glo1·y ;111cl vV111te1· K111g ,,,J1ic.l1 a1·e two 11e,11 

e11011y111t1s l1ybritis, R11x11s .,em.perv11·e11s, 1Vlr1!1rJn1(1 nr1111frJ!1111n. /:,(1cl1ysr111-
~rn_ te1·m1nnl1,5, V111cr1 11111101·, Cl1ry,anthe111111ns, /:J/11r11bagr1 l111·pr:ntae, 
,~r1/1x p111·p111·ec1 nanr1, L1g11st1·111n ,J1ca1·)'I ,ind Pl11lr1rlelph11s 1J11·g1na/1s 
S0111e varieties ,11e ha,1e l1ad uncler test ,,,J1ich have sl10,,,n goocl results 
,tre; Cytis11s scopa1·111s, C otnner15lr:1· r1dp1·e5s(1 ancl !1rJ11zrJ11ta/1s, V1l11t1n11r11 
ca1·le.f1, Tc1x11., c11,5p1dat(}, T. med1r1 l11ck,f1, T. b1·e,11frJl111, f 11n1pe111.5 hetz1_. 
R/111s cot 1n 11, r1t1·op111·p111 ea, B e1·!1e1·1 s r1 t1·rJp111·p111 e11 11r111n. Pr1cl11 ,t I r11 rt 
rr1nb)1i ancl Pl11/c1delpl111, n1i1·ea 

i\'Iist1ng has adva11cecl very rapidly co11sider111g tl1e lact that six 
ye;1rs ago it ,,•as still 1n the talk111g stage. Our OJJer,1t1on i11 tl1is periocl 
of time has i11creased in ;11·ea fro111 500 sq11,1re feet to 25,l)OO sq11are leet. 
'This area 111volves I 000 111ist nozzles sp,tcecl e,1e1·y 5 feet. Tl1e overall 
,trea is co,1e1·ecl ,v1tl1 2 i11ches of ½ inch g1·,1vel £01· cl1·,1111,1ge. The beds 
,tre live feet in ,vidth ancl a1·e eclgecl ,vith cliscardecl r,11!1·oacl ties The 
ties are weatl1e1·proot ,vitl1 creosote ancl are heavy cn<>ugh so tl1at tl1ey 
5tay 1n plac.e ,111tho11t l1,1v1ng to lJe stakecl ,,ve ;11·e 11sing Floricl,1 type 
nozzles, tl1e 01·1lice of ,vl1ich has !)een cl1·illecl to I/ I (1 (Jl a11 111cl1 to ac
<11111·e bette1· ,v,1 ter cover,1ge ancl less cloggi11g ol tl1e 11ollies The ,vate1· 
J)ress111·e 1s 111,1in ta1necl ,1 t 80 po1111cls. 1'11e beds ,11·e co11t1·0Ilecl ,vitl1 in
clivicl11,1I ti111ers ancl sole11oids. The tin1e1·s h,tve a 1·;111ge fro111 t,vo 1nin
t1tes th1·ougl1 011e hot11·, ,ind in aclcl1tion to tl1is l1,1,1e ,t ~,11 itcl1 ,,,J11ch ca11 
eitl1e1· t111·11 tl1e i11d1vid11al line oil, hole! it <>11 co115t,111t <>1· ,et tl1e ti111er, 



in cont1·0I. Tl1c !)eels ;11·c 1)1·otectccl f1·0111 tl1c no1·th,,·est ,,,itl1 ;1 1)o!yctl1)1
-

le11e ,vine! l),tfflc Lt> 1J1·evc·11t t!1·y111g ,1l<>r1g tl1c ctlge, 
0( all tl1e rooting 111ccliums ;1v;11lable, we l1ave lound that ver1ni

c11lite ,vorks tl1e best t,,1· 0111· 111ist J)ro1)ag,1t1011 Tl1e ver111ic11litc JJro
vicles good ae1·,1tio11 ancl goocl clr,1111age, eve11 tl1oug·l1 we a1·e ,tJ)J)iying 
g1·eat c111antit1es ol ,vater. Tl1e ve1·1111cul1te ;1lso has a tenclency to cling 
to the 1·oots cl11ring tran,J)i,1nting, kcep111g tl1c roots 111oist. 

The cost o( setting 111) ,1 goocl s11l)stant1;1l 111ist systc111 is re,1sonable, 
1),1rtic11larl)' ,vhe11 cons1cle1·ing tl1e ret11rn 1\1)1)1·oxi111ately 33 cents pe1· 
square foot ,,,ill grade, J)rov1de clr,tinage, wincl baffles, pipe, nozzles, 
solenoicls and t1111ers. L,tl)or in aclclition to tl1is ,viii va1-y as to ,ource. 
The recurring co,t l1as !)ee11 11egl1g1ble over ,1 five ye,tr periocl. The 
ti1ne1·s, sole11oicl~ ,tnd nozzles ;ire checkecl e;1cl1 year to i11s11re tro11ble free 
conclitrons tl1e follo\\1ing yc,1r Tl1e eq11ip111ent a,1,1il,1IJ!e conti1111es to 
!Je i1n1)1·0,·eci ;111cl tl1e1·el)y ,tclds to thi, al1e,1cly ,t1J)Crl;1t1ve aclv,111ce in 

• J)rOJ),tg,t t1on. • 
I l1;1ve so111e slides tl1,tt will ill11st1-,1te tl1c ;1re;1 ,tncl ,tl,<J so111c ol tl1e 

111ateri,1Is we l1,1ve been ,,101·king 011 
(Ed1to1·'s nrJtr:. i\1J1·. ,,Veller co111pletecl I1is cliscuss1011 by ill11,trating 

the s,1lient feat11res of l11s t,1lk with ,lides. So111e of tl1e comments and 
q11estions follow.) 

QUESTION· Do yo11 l1,1ve ,1 ,111re 111esl1 i11 tl1e l)otto,11 ot tl1e !)ox 
i11 wl1ich yo11 root yo11r c11ttings? 

i\1Il{. WELLEl{: No, tl1ese boxes have wooclen botto111s. We l1ave 
' 

no prolJ!em witl1 clrainage. In f,1ct, I have seen ,v,1ler standing right 
tlJJ i11 the box ,111cl 1t doesn't see,11 to IJother tl1e111 too n1uch 

,,ve clo leecl tl1ese c11ttings ,vitl1 the 1nist li11e ,vitl1 ,t waler soluble 
plant foocl co11t,ti11ing the three b,1sic nutrie11ts and tl1e trace ele111enls. 
This cloes help overcon1e so1ne of the leaching. vVitl1 Tr1x11.~ c11sp1data 
it is ,1!1nost i111JJOss1ble to 1Jrevent chlorosis 

lvfR. HOOGENDOORN· vVI1e1·e do yo11 store tl1ese rooted c11t
t111gs' 

lvfR. vVELLER: I think it ,v,1s Leslie who 1nentioned tl1at these 
c11ttings having to be bro11gl1t ins1cle These c11ttings, l1owever, ,trf' left 
i11 tl1e ,trea ,,,J1e1·e the)' ,11·e 1·ootecl. vVe clo11't worry ,tlJ011t ove1.vinter
ing. Tl1e c11tti11gs a1·e feel 11111ch like _J,1ck Hill l1as set tlJJ l1is scl1ed11le. 
Tl1ese ,tre ,ct 11p along tl1e same n1ethod ol lertiliz,1t1on, ancl to this 
poi11t ,vc h,1vc 11ot r11n into any o,1erwintering problems. 

QUESTION: Ho,,, 111any plants do the boxes contain? 
i\1fR. vvr:LLE.R: Tl1cse boxes contain aJJJ)1·oxi111ately 160 to 200 

Cl! ttings. 
QUESTION: ,,vhat is tl1e clc1Jtl1 of tl1e lJox? 
i\1Ii. vVELLER: lt <leJJe11cls 011 tl1e ty1)e of mate1·i;1l. Fo1· 1~r,chy

sr1nrl1r1 we 11se ,t [;1rge box. 
lvfODERATOR SNYl)ER: .A.re there ,tny panel 111en1bers that 

have q 11estions, com,nent s, cri ticis111s 01- anytl1ing else to add about otl1er 
111ethods? 

i\•Ili. Ht\NCOCK: I ,,,as ve1·y JJleasecl to l1ear tl1e exact fig111·e tor 
cost J)e1· ,q11are foot ot 1111st111g, tl1,1t 1s 33 ce11ts. l)oes tl1,1t incl11cle your 
IJ<>xes? 
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l\fR ,,VELLER: 
i\,Jl{ H;\NC~OCK 

No, it cloes not. 
l)<Jc, it i11cltttlc tl1c c<>,t <>I 111ix111g ttJ> yot11· lei·-

tiliLer ,tnd J)e,1 t? 
]\,[R. v\TELLER: No. 1t does 11ot Tl1at 1s ,111 ,1clclit1c>t1,1l cost. 'Tl1e 

boxes ,ire 11or111,1lly t1secl clt11·1ng storage so ,,,e clis1 cg:11·cl tl1;1t cost. Tl1e 
Terralite 1s 11ecessary ancl ,,,e do11't ttse J)eat 1110b5 

]\,[R. HANCOCK: vVl1at do VOll ll5C ,vitl1 tlllb 'Te1·1·alite? 
; 

j\,[R. Wl~LLEll: Kothing. Str,tigl1t Ter1·al1tc ,~ ,1 t1·,1cle nan1e £01· 
ver1nict1lite. Leslie, yot1 1ne11tio11ed soft 111t1cl l<ir r<>oting cttttings I 
was wonderi11g wl1,11 tl1e j)Ossible aeration i,? 

J\,[R. I-IANCOCK: The solt 111t1cl is c,1llecl ;1 slt1r1·y. Now the 
aer,1tio11 tl1eo1·y i, 11<)t UJ)Set. Let 111e tell yott by 1·e111ovi11g 110 leave, 
£1·0111 ct1tti11gs ;111cl keeping yo11r finge1·s ,1bovc tl1e 11111cl, yc>ll ca11 stick 
then1 fast. lt 111,1kes a11 01Jen hole a11cl tl1e ct1tti11g goe, 1n. ,,v11at we 
see 011 the sicles ol tl1e c11tt111gs, wl1ere tl1e !eat !olcls ,11ot1ncl tl1ere 1s ,1 
b1111cl1 of 1·oot5 co111i11g 011t lJeca11,e of tl1e ,1er,1tior1 l1y lc:1vi11g the le,1ves 
011. 

l\,fR. FLEJ\,fEll: Tl1e1·e is 011e otl1e1· tl1i11g ,,,J11cl1 l see I neglected 
to state ,1bo11t 0111· gree11l1011se syste111 ,,,J1icl1 1 ,vo11lcl like to 111e11tion 
now. ,,ve !1,1ve e1·ectecl over 011r g1·ee11!1ot1ses ,t J)er111,111e11t l1·a111e 111acle 
of JJipe, JJttt togetl1e1· ,vith JJipe joints and 011 tl115 (1-a111e,,,01·k are la1ti 
parallel strit)S ,1( <111e-i11cl1 JJiJJe 1·unn111g ot1t ;1t 1·1gl1t ;111gles l1·0111 the 
l1ead 11011,e. 011 tl1ese tJarallel striJJS of one-incl1 J)it)e ,,,e l1,1ve tour
foot snow fencing J)e1·111anently fixed ,vith COJJJJe1· ,,,ire. It is good for 
a nun1be1· of ye,1rs and it is neve1· taken off. lt ,, 011 the1·e botl1 winter 
ancl s11111111er. D11ring the 5t11nmer s,1ftwoocl JJeft<>cl ,vhen the tempera
t11re is l11gl1, tl1e 111e11 get ttp 011 tl1is snow fence ,111cl stretch sl1ri111p nets. 
As soon ,1~ ,ve get i11t<> the fir1nV1rood c11tt1ngs 111 tl1e late s111n111er ancl 
early fall, "''e roll 11p tl1e shrimp net ancl J)ttt it ,1,,',I)'· vVe 11st1ally get 
tl1ree se,1so11s' 11se ottt of the shri111p netting, wl1icl1 gives tts extra shade 
c!t11·ing tl1at l1ot 5t11n111er JJe1·iod. vVe leave tl1e s110,1' fe11ci11g on at all 
ti1nes, l)otl1 as a JJ1·otect1on against hail a11cl also to JJ1·eve11t the green
l1011se fro111 shooting ttJJ,va1·cl in te111pe1·;1tt11·e cl111·i11g so111e lJ1·ight SJ)e!ls 
clt1ring tl1e Vl'i11te1· '\'eathe1· 

I tl1i11k it cttts cl<1\,,n on a certain a111ot1nt ol l1c,1t 1·,1cliation clttring 
,vinter 11ights, too, a11cl it is jt1st an ,1cltlecl J)t·otcctio11 ,111cl 111oclerating 
facto1· (01· tl1e g1·eenl1ot1se itself. 

l\'fR. HOOGENDOORN: ,,vhat l1aJJJ)e11s clt11·i11g l1eavy sno,v
storms? 

J\,JJl. FLEiVIEJl: 1~he sno,v seems to silt tl11·ot1gl1 vVe l1,1ve on!)' 
once hacl tro11l)!e. That ,1•;1s ,1 vear ag·o \vl1e11 we 11,tt! 12 1ncl1es ot wet 
snciw ;incl JJ,1rt of the lr,11ne collapsed. Th,1t w,1s tl1e lirst time in all 
the years tl1,1t tl1e sno,.,,, b1·idged o,•er the snow fe11ci11g ,incl l)ttilt 11p very 
raJ)1clly. Tl1e nor111al s1101\r sifts thro11gl1 tl1e 1·,1thcr wicle SJJ;1ci11g be
tween the l,ttl1, f,111, on the glas5, 1s 111eltecl ,111cl r1111, ,1,v:1y. 

l\,fODER;\TOll SNYDER: A11y otl1er qt1e,t1011s' 
J\,fR. HILL: l)o yott change the 111ediu111 i11 tl1e gree11!1011ses? 
J\,fR. FLElvffll: vVe have trice! ste1·il1zi11g IJy c.l1e111ic,1ls and by 

stc,1111. ,i\Te 11,1,'e co111e to tl1e concl11sion tl1;1t ,1fte1· yo11 11,1,re r1111 thro11gl1 
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fot11· ;111cl ;1 11,111' c1·011, 11e1· g1·ee11!1ot1se yo11 l1,1ve IJ11ilt tt)1 yot11· 01·g;111ic 
111,1tlc1· c1>11s1tlc1·,1IJly. Yl1t1 ca11't ,ilt 011L oltl 1·(>11t, ;111(! IJil~ l>l leave, 
satisf,1ctorily. Eve11 il yo11 clo get it co11111Ictcly ste1·1l1zccl, yo11 ,viii get 
1·ei11fect1011 1'1·0111 ,1erial-l1orne 5JJ01·es. It cloes11't JJ,ty to keep it 11101·e 
tl1,111 011c ,c,1s011. Yc>11 -,viii notice 0111· 111·otecti(>11 is tl1rot1gl1 tl1e 111ecli
u111, beginn111g ,vitl1 ,,ery soft to 111ecl111111 solt c11Lting,, to lir111,vood a11cl 
tl1e11 to !1,1rclwoocl c11tt111gs eacl1 ye,1r. As yott go clow11 t l1is process the 
cuttings l1ec(>111e st1ccessively 11101·e h,1rcl ;111cl, tl1e1·elo1·e, 111ore resistant 
to b,1,,1I 1·(>t S(> v-•e c,111 get throt1gl1 011e 11111 ,eason's ,vork without 
l1,1vi11g to cl1,1nge it. \,Ve clon't d:11·e go i>,tck ,1g,1i11 1ntc> the [irst cycle 
with extre111cly te11de1· ct1tti11gs bec:111,e t!1ey ll,11111J c>ll. It is poor ec1Jno-
111y 11ot to cl1,111ge tl1e 111eclit1n1. 

1\•IOI)El{.'\ 'J'OR SNYDER: Tl1e l!ocJ1· is 110,v OJJe11 f<Jr qt1est1011s. 

J\,JR. l\•fARTlN \1;\N HOF: Tl1is 1s 101· R1ll Fle111er. He 111en
tionecl the ove1·,v111teri11g of the ctttting i11 ,1 f1·0,tJJ1·oot f1·a111e. I wot1lcl 
like to k11ov-• ,,,J1al kincl ot a fra111e 1t is, l1ow 1t i, co11,t1·t1cted, ,incl it 1t 
is ;1 clee11 l1·;1111e ho,v he keeps the ,v,1ter 011t, ;111cl so tortl1. 

i\•fR. FLEi\•IER: \ 1\ 1e 11,ecl to l1,1ve tl1c co11ve11tio11<1.l six-toot ,vood
e11 colcl lr,1111e5 whicl1 took a sash 111st 111cely D111·i11g the long war JJe
riocl wl1e11 v-1oocl v-•;1s not ,1va1lable, tl1ese ,,,ere 11retty well clilapidated so 
,ve cleciclecl to reJJl,1ce the1n ,,11th lot11--incl1 ce111e11t block trames. We 
wo11Icl 1111t two fr,11nes together b,1ck t<l IJ,tck i11 orcler lo save two ,valls. 
They ,11·e llttg clo,,•11 i11 the gro11ncl ,1IJ011l 18 i11cl1es. \,Ve have a !1igl1 
piece ol gro11ncl, 1\1f;1rtin, so th,1t t!1ere i, clr,1i11,1ge. 'J'l1e frames, al
thot1gl1 clttg clc>,,•11 1ntc> tl1e grot1nd, a1·e still l1igl1er tl1,1n the roact,vays 
whicl1 rt1n ,1longsicle, so ,,,e c,tn get clra111,1ge tl11·011gl1 tl1e JJipes ,it tlte 
e11cl of the I r;1111es 

Dow11 tl1e ce11ter of tl1e tra1ne is ,t 1·0,v ol JJIJJes with a 2 by 6 Iaicl 
I lat, a11cl ~c1·e,11ell to t l1e p1 pes On tOJJ ol this is ;1 2 inch by 3 inch 
l,11cl to fo1·111 ;111 i11ve1·ted ''T '' 'This is l1igl1e1· th,111 tl1e sides of the 
fra111e ,incl they sloJJe off to tl1e sicles ol tl1e f1·;1111e to give yot1 a 111inia
t111·e g1·eenho11se ellect. It is act11ally ,t clo11l)!e sl,111tecl rc>of. 

i\1II{. V1\N HOF· \•Vl1at is tl1e JJitcl1? 

1\lfR FLE1\1IEl{.: The pitch is one incl1 f1·on1 tl1e high to the low 
sicle \,Ve l1;1ve in tl1e hottotn of the fra1ne to11r i11ches of pea size gravel 
for clr,1in,1ge. \,\Tith tl1ese pots it is i1111Jorta11t to h;1ve gravel t1nder
ne,1th or JJolyetl1yle11e. If you p11t tl1em c>11 s,tncl ,they root through and 
yo11 te,tr tl1e pots to pieces when yot1 remove the1n. They do not 1·oot 
IJadly in the gr,1vel. During the wintert11ne ,1t ;1l)ot1t this time of year, 
,ve can pick 1111 leaves very cheaply fron1 ottr to,vn, ,incl these are hauled 
in ancl we l),tnk those frames witl1 leaves The le,tves extend abo11t 18 
inches 011t, ,tncl they go ll)J over the eclge ol tl1e s,tsh. \:Ve put boarcl 
covers on tOJJ ol tl1e sasl1 after tl1e 111ateri,1I !1;1~ J1;1rclenecl tip, and the 
leave, !1,1ve d1·01JJ)ecl. 

These fr,1111es ,viii freeze on occasion IJLt t they clo so very, very gradu
;1Jly ,111cl 011ce tl1ey IJeco111e t1·ozen tl1ey ~tay J1·oze11. \•Ve tl1ink one f1·eeze 
is be11elici,1l. \,\Te think v-1l1,1t is cletri111e11t,1l i, ,vl1;1t .f,1ck Hill ,vas talk
i11g ;1l>c>11t ye,te1·cl,1y, ;1lternat111g f1·ee7111g ;111cl tl1,1,11 i11g. Tl1e ~low, gentle 
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11·eeze ,t11cl tl1e11 a long slee1) see111, to 111,tke rl1e111 b1·e;tk 111t1cl1 11101·e vigo1·
ot1sly in tl1e spr1ngti111e. 

]\,J]l. CONGDON: Bill, I ,v1ll get ,t1·ot111cl l<> cli1·ect111g a questici11 
to yot1 bt1t 1110111entar1ly I ,v,t, going to ,ay I lJclieve l1·0111 ,vl1at I 11,tve 
lea1·11ed !1e1·e that J\,J1·. H;t11coe,k ,t11cl l are the 011ly 011e, tl1,1t are 1·oot111g 
do,v11 111to tl1e 5011. Yott 1·e111e111ber tl1at 1 111e11tio11ecl tl1e st1·atiliecl 
a1·e,1s tl1,1t v.•e ,,·e1·e 1·oot111g clo,,•11 tl11·011gl1. Na,,, I lee! tl1at tl1e JJe1·
fo1·111,111ce of tl11s stock atte1· yot1 get it 011t 11110 tl1c l1elcl is ol p1·i111e i111-
po1·t,111ce ,111cl ,vith tl1e 111etl1ocl tl1at ,,,e 11se ,ve a1·e e,,11·1·y111g ,,long a s111,1ll 
a11101111t ol e,11·tl1 111 0111· JJe;tt ,,,itl1 tl11s JJl,111t ,,,J1e11 ,,,e t,1ke 1t to tl1e 
11elcl. 13111, yo11 a1·e ta1n1li,11· ,v11!1 ot11· OJJe1·,tt1011. l)o yo11 feel yo11 ;11·e 
t,1k111g to tl1e l1elcl a pl,111t i11 tl1e li11e I a111 ,vo1·ki11g, ,1•1tl1 ,is goocl ,1 1·ool 
,yste111 ;1s tl1e one JJ1·oducecl by 111y 111ethod' 

J\,J]l. FLEJ\,JER: 1 tl11nk tl1,1t your 111etl1ocl 1, le,, expe11sive, b11t 
tl1e key to the s11ccess ol yo111· 111ethocl 1s tl1at yot1 ;11·e ,t lJette1· 11111·se1·y-
111,1n tl1,111. ,ve a1·e. Y(Jtt clig ,111 yo11r shr11bs at 011e ti111e of tl1e ye,11·. 
Yo11 ,ti·e !1,1nclli11g IJa1·e 1·oot sl11·11bs ,,,hicl1 a1·e ,111 b1·011gl1t 111 101· sto1·;1ge. 
Yo11 l1,1,•e ,1 cl1sti11ct !1a1·,,esr t1111e. \•Vl1e11 1l OJJe11s ltJJ 111 tl1e sp1·i11g yo11 
have 110 l1,t1·vest, 110 plants to clig ,tncl t1·ees to get 011t at tl1e g1·01111cl, 
,111cl the (1rst tl1ing in the ,111·111g yo11 go right tc) ,vo1·k ,v1tl1 those l)a1·e-
1·oot c11ttings w1tl1 a little ea1·tl1 ;1clher111g, ;111d tl1cy go 1·1gl1t to the 11elcl 
ctl1Cl yo11 get wo11der£ul st,tncl,. 

We, 11nlort11nately, or lool1sl1ly JJe1·h,tps, g1·ow111g ,t ge11eral line ol 
eve1·g1·ee11,, IJ1·0,1dleats ancl 5J1r11IJ,, ,11·e so cla1·11 !)11sy i11 tl1e spring tl1,1t 
,ve j11,t c,111't take tl1e t1111e, ,tt tl1e JJ1·01Je1· t1111e, to JJ11t 011t ba1·e 1·oot 
sh1·t1bs. So 0111· sol11t1011 011 tl11, tl1111g 1s to JJOt tl1e111 11JJ, 

J\,JR CONGDON: I ,,,011lcl like to poi11t ot1t tl1,tt tl1ese ,t1·e 11ot 
ba1·e1·oot c11tti11gs that a1·e go111g to the field: they c,111 st,111cl in tl1e ir,1111e 
for wl1,1teve1· leng·tl1 ot t1111e is 11ecessar)'· S0111eti111es ,ts l,1te 1n 0111· a1·e,1s 
as tl1e I irst oi J 11ne. I lee! ,ve c,111 !1old the111 tl1e1·e ,t, 1011g as yo11 c,111 
i11 tl1e JJOts. , 

J\,[Jt. l•LEJ\,JER: 11 y<>tt c,t11 111,tke tl1e soil stick to tl1e111. tl1ere is 110 
qt1e~t1011 it i~ just as goocl, ,t11cl ob,•1011sly, I have ,ee11 yo111· st,tnds 111,111y 
ti111es ,tncl tl1ey a1·e as close to tl11s 111ytl1ical I()() JJc1· cent ,ve ,ti! b,t11cly 
:t1·01111cl ,ts 1t is JJossible to get Ot1r OJJe1·at1011, l sl1011lcl say, is gea1·ecl to 
p1·eci,1011. \!\Te a1·e in :t higl1 labor ;11·e,t. \•Ve g1·ov.• ,t g1·e,1t nu111ber of 
plants. Ot11· cost co111parecl to ot1r Ten11essee b1·otl1e1·s ,ire fab11lous. 
The only w,t)' \l'e can keeJJ goi11g is 1J1·ecis1011 - 1J1·ec1s1011 i11 JJ1·ocluctio11 
vVe JJl,1n al1eacl year alter ye,11·, s0111et1111es 1nany )'e,trs i11 aclvance ,vl1at 
we are go111g to JJ1·oduce. vVe g1·ow 111any ot tl1ese ,!11·ubs 1n 1·ather s111all 
q11a11tities, st11·1Jr1singly sn1,1ll, s0111e only 250 of ,t kind, so111e only 500 ol 
,1 ki11d, so111e 011ly 1,500 We grow ,t lot ot oclcl ~l1rub~ otl1e1· nursery
n1e11 clo11't grov.'. In these oclclit1es we can gue~s i,1i1·ly well wl1at we are 
going to sell. It ,ve !1a,'e scl1ecl11lecl 500, ,,,e clon't ,v,111t 1,500 and ,ve 
clo11't ,v,111t 100, becat1se tl1e11 ,,,e ,,,011lcl be l1,t111g i11 0111· c,1t,1log so111e• 
tl1i11g tl1at ,v:ts t111obtai11;1ble s0111e,,,J1e1·e else. 

We c,t11 justify tl11s l1igl1e1· cost of pott111g tl1ese pl,t11ts a11d then 
goi11g to tl1e iield and ch;tlking 1t llJJ to JJrecisio11 1\fte1· all, wh:1t re,1lly 
co~ts yo11 111011ey is 11ot in tl1e lrw e,e11t~ yo11 ,,1ve 011 yo111· li11er; it i~ tl1,1t 
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~t,1n<l 111 tl1e l:iel<l. ll yc>tt l1,1ve a good ste,1cly, e,1e11 sta11d ac1-os~ the lielcl, 
it enormously 1·ecluces yot11· le1-t1l1zing cost, ct1ltivat1on cost per plant 
a11cl 1no~t es1Jecially you1: ,vcecling cost. A11y otl1e1- qt1est1ons? 

lvill. RALPH SYNN1~STVEDT (Gle11view, l\,l.): Bill, b,1ck 011 
tl1is cost ,1ga111 - in tl1e <l,1ys bel:ore yot1 1Jottecl oil: i11to .Jifl:y pots co111-
ing out ,vitl1 your lirst c1·01) oi sol:t,voods, wl1at ,1clclition,1l cha1·ge clo yo11 
110,v leel tl1at this JJOtti11g OJJer,1t1011 1s costi11g you over tl1at;, I ,1ssu111e 
111 tl1e da)'S \Jelo1-e tl1e 1,otting )'Ott went to tl1c !1·a111e 011t~icle witl1 tl1e 
1·ootecl cuttings £1-0111 tl1e l1011se. Is tl1,1t co1-1-ect? 

i\1R. FLEi\1l}:R. No, tl1at is not co1-1-ect. \ 1Ve 11secl to clo it i11 cl,1y 
pot~ ;ind that really got to !)e exJJensive. vVe we1·c so 1·elieved whe11 tl1e 
JJeat pot c,11ne along .. I tist t<) gi,1e yot1 son1c lig111·es ol what we g1-ow, we 
1-1111 tl1rot1gl1 this 1·,1nge cil evergreen houses just sho1·t ol: a 111illion J)l,1nts 
,t ye,1r ,ind t,1ki11g ,111 ot1r costs, including overhe,1d V11l1ich n1ost nt1rse111

-

111c11 ,111cl especially 111o~t JJ1·01),1g,1tors clo11't ligt1re wl1e11 tl1ey a1·e l:ig111·ing 
JJ1·ocl11ct10n co~t, we lig11rc it costs 11s six ,ind th1·ee-q11arte1·s ce11ts per 
))Ot JJla11t, tl1at 1s ,t t,vo ,111cl a qt1arte1· 111ch JJOt JJla11t, bel:ore 1t goes to 
tl1e lielcl. That 1s l1igl1, b11t 1t 1s ,vo1-th it. 

i\1IODERATOR SNYDER: \'\7c ,v1ll th1-ow it OJJe11 to ,ill 111e111be1·s 
of tl1e panel. 

lvIR. i\1IIL TON SJ) AN GLEl{ (Bosto11 P,1rk, N .. J ) : I wot1lcl like 
to ,1sk i\1lr. Flemer abo11t the yew c11ttings he t,1ke~ 011t ol: tl1e greenl1ousc 
,ind JJOts UJJ in peat JJot~. 

i\1IR. FLEl\tIEil: 0111· yew c11ttings ,ire 1·ooted usually by early 
i\1f arch. They a1-e pottccl 111 t,vo and a q ua1·te1· 111cl1 peat pots a11cl ci ther 
set ti)) 1n sash l1011ses 01· 111 tl1e greenl1011ses, cleJJe11cli11g wl1ere V1'e l1ave 
tl1e 1-00111. Tl1ey 1·oot , 1e1·y 1-aJJidly tl11·011gl1 tl1e ,valls ol: tl1e JJeat pot. 
They ,ire pl,1ntecl 011t i11 i\1I,1y, i11 the OJJe11 l1elcl i11 11ar1-o,v 1·ows, three, 
18-inch ro,,1s are OJJC:necl s111111ltaneot1sly by ,t tl11-ee 1·0,v ope11e1-. We 
pl,1nt the111 out 111 tl1e OJJen ro,vs ,tncl c11ltiv,1te witl1 a cultivator r1ggecl 
,v1tl1 tl1ese little, t111y vcget,1IJ!e c11ltivators. 

i\1IR. SPANGLE]{: The reason I askecl tl1is 1s th,1t I pttt out 40,000 
yews last s1J1·ing. I l1acl tl1e Puerto Rican~ clo tl1e planting. It costs 
$1.()0 ,tn ho11r. 1 JJl,1ntecl tl1e111 in beds ,tbo11t six inches 011 tl1e sq11,1re. 
\ 1Vl1c11 they got throt1gl1 ,veed1ng the111, a11cl i11 ,1lJot1t th1·ee weeks l hacl 
,1 be,111t1ft1l ha)' fielcl. I ;1111 af1·aid somebody is going to co111e ,1Jo11g 
,viLl1 ,t 1natch. I don't know ,vl1at to do. 

I 11,tve planned ior tl1is co1n1ng yea1· tl1at wh,1te,1er I take 011t of tl1e 
g1·eenhouse' I an1 going Lo pot ttp in pe,tt pots ;111d JJUt in ,t l:ra111e. I 
wonclcred ,vhether yo11 w,1itcd £01· !all. 

NIR. FLElvIER: As early as they ,ire 11,11-clened oil sutiiciently to 
, stand outside te111peratt1rc., they ,1re 1Jl,1nted 111 the field. The earlier 
you get the1n in tl1e iielcl the better. 

We find bedc!111g ,111cl weecling costs ext1-c111ely l1igl1. Tl1,1t i~ tl1e 
1-e,1~011 ,,,e l1,1ve gti11e to tl1e th1-ee-1·ow 111oclii1c,1t1011, 111t1cl1 like Ht1gl1 
Stca,1enso11 l1as descr1IJell. 

ivIR. SPANGLEl{. vVl1ile I ,1111 he1-e I ,,,011lll like to ask ivI1·. vVel
le1· 11: he takes his yew ct1tting~ i11 tl1e sp1·i11g ancl JJttts tl1e111 011t 11nder 
1111st? 
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i\'lR. vVELLER: "rhe yew ct1tti11gs u11cler 111i,t a1·e take11 1n July. 
For tl1e greenhottse p1·ocedure the cuttings are taken 1n Nove111ber. We 
do bed our c11tt1ngs ot1t in beds in early spring, 'but we haye no weed 
problen1 to speak ot. 

j\,JR. lvIAR~"IN VAN HOF. I saw so111e beautilul ,ta11ds in tl1e 
l)ictt1res of all yoltr 5hrl1bs. I have had a 1niserable failu1·e with Pliila
delplius co1·onc11·1as nu1 eus tinder 1nist. Tl1ey start to root and tl1en 
their leaves drop. ,,v11at a111 I doi11g w1·ong? 

j\,JR. WELLER: l have 1·un into the drO})J)i11g ol lol1age to ,0111e 
extent, b11t not to the extent ot dec1·easi11g the a111ou11t ol rooting. I 
clon't conside1· that ,t problen1. The root ,t1·11ctt11·e is tl1e thing I a111 
after. If they drop a iew botton1 leaves, I don't lee! tl1at ,1ct11ally enters 
111to the picture. 

i\!IR. VAN l-IOF: l ,vas11't wo1·1·iecl about a lew bc)tto111 leaves bt1t 
1·,1tl1e1· any leaves. 

i\,IR. WELLER: l thi11k, i\,Ia1·t1r1, JJo,sibly tl1e ti111i11g n1ight l1ave 
a little to do ·,vith tl1at. 

J\,[R. CONGDON: I showed yo11 a block ol 30,000 Pl11lr1delpl111, 
co1·011a1111,· a111·e1t, that ,verc grov.•n 11nde1· ,ash. l co11lcl have also sho,vn 
yo11 an eq11al block grown 11nder 111ist Tl1e secret of P/11lr1delpl1us c. 
ait1·e1rs uncler mist rs to put tl1e1n on a11 extremely dry cycle. On dry, 
l1ot days, they !lag terril)ly. vVe ,vol1ld m11ch rather see then1 !lag thar1 
h,tve tl1em too ,vet, since they ,vii! con1e 11p during the evening and 
night. As long as yo11 keep thc1n on a dry cycle you ,viii l1ave 110 
trouble w1tl1 Pl11ladeljJf111s c. au1·e11.~. 

i\·IR. HANCOCK: I can conl1r111 lviert Congclo11's ,tate111e11t ab
solutely. The leaves ,vo11ld clro1J off, I wo11ld think, becat1se rt does 
not st,1nd v.•et conditions. That is one ite1n we c,111 g1·ow J)ertectly 
11nde1· our n1cthod and i( we get a ve1·y v.•et periocl that i, exactly what 
happens to them. vVhen ,ve see that co1n1ng, ti1·st ol ,ill we have to 
avoid ,v,1tering. ,!\Te don't l1,1ve 11e,11·ly the s,1n1e a111011nt ot ,vater going 
on tl1e Pl11ladelpl1i1s c. a111·e11s that they clo i11 111isti11g. We n1erely l1ave 
httmid ,1i1·. Tl1e Phi ladelpl1i1s species ca11not sta11d a lot ot ,vater. As 
soon as we see tl1,1t rot is starting, ,ve d11st the111 with a 1·1111gicicle to stop 
• 
l t. 

j\,JR. HOOGENDOORN: Ho,v can you stop it ii you a1·e going 
to put ,vater on it again right after? 

i\'IR. HANCOCK: vVe don't actually. l JUst 111ake su1·e tl1at it 
gets very little ,vater. 'fhat 1s 011e thing I have against this n1ass 111ist-
111g. Fo1· some things it might be beat1t1lul; for other things it ,night 
be a flop. vVhen }Jeople ,ay you ,hould11't do all this hancl ,vork, we 
can actually avoid putting ,vater on tl1e Ph1ladelpl1its c. a1t1·eits with the 
use of burlap, just eno11gl1 to kee1J the111 tro1n w1lt111g. 

DR. PRIDHA~,J: I ,v,1s intere,tcd in l1av1ng lvir. vVeller tell tis 
dg,1i11 how he l1a11dles the cutting down of the lreque11cy of tl1e 1111,t. 
I think you 5aid, Hank, eacl1 bee! w,1s run individually and you had 
pretty con1plete control over the rna ter1al 1n one bee!. You s,1id some
tl11ng abo11t cutting down on tl1e original nt1n1ber of rnisting applica-

1 i5 



tions to, I think, ,1bot1t 011e-tenth ot wl1at yott ,f.irtecl ,v1th, bt1t I an1 
not sure. Would yo11 tell us again? 

lvIR. WELLE,R: vVe a1·e using a ti111e1- tl1at has ,1 particular cycle 
o( two 1n1nute, to one hou1·, and a ~olenoicl that ha, a pe1·iocl of approxi-
111,ttely 25 seconds. \;\/hen we first take the cuttings tl1e pe1·iod is 25 
second, out ot eve1·y five minutes. Generally, witl1in a ,veek or pos,ibly 
two weeks, the cycle 1, clropped to ten 1ninutes. Then as rooting is tak
ing place, the cycle i, d1-opped otl a, la,t a, pos,ible ,ind cut down co1n
pletely to 25 ,econd, every hour, ancl it is absolutely foolproot. Each 
bed i, cont1·olled ind1viduall)' and eacl1 bed co11tai11s one variety. We 
do have co11trol over that p,1rt1cula1· 111ater1al. 

lvfODERATOR SNYDER: You see, wl1en yott IJegin t1> ask qt1cs
tio11s you get ,t lot more 1nlo1 n1ation co111ing tl}J l1·c>111 tl1esc people. 

l\·IR. l\IARTIN V1\N HOF: I s,1w ,0111e lilac propag,1t1on over at 
Roger's ,v1th the pla5tic insicle tl1e greenho11se Nov1' I 1vot1ld like to 
know trom He11ry and lloger l1ow they are cloi11g it, uncler 111ist, especial-
1)' ,vitl1 the 1,vhite variety cuttings? 

lv!R. \!\TELLER: J,1lacs under 1ni,t 1, ,till i11 tl1e testing ,t,1ge ancl 
it v1,i]J probably cont1nt1e to be there tor some time. 

lvIR. COGGESHALL: 1 think Ger,1ld Pf11nd,tei11 co11ld a11,,ver 
that question concerning !1l,1c, unde1- mist. 

lvIR. GER/\LD PFIJNDSTEIN (Dundee, 111.): vVe have 11ot do11e 
,o 111any afte1- the lirst couple ot experiences under outdoo1· 111ist. We 
are doing it in tl1e gree11house. 'I'he tirst season v11e tried them in the 
ho11se with tl1e mist we did not h,ive ve1·y good luck. 'J'l1e second year 
we tried 111any more in the hot1se and ,vith a con1parable lot got not 
nearly as many a, 10 ;1 tra111e ot1tside We had ve1·y poor luck with it. 
vVe dicl it in a plastic-lined house th1, past year and had very goc>cl luck, 
1nostly with hancl 1111st1ng ,ind ,vithout auto111atic units. 

wIR. AART VUYK (Indiana, Pa.) : I wo11lcl like to co111e back 
to the question ol the cleep t1·ay. We b11ilt ,1 couple ot clee1) trays and 
we 1nade the111 app1·oxi111,1tely three ancl a half feet cleep. \;\le l1ave 
drain tile underne,1th cin account of 011r terrible clay co11clitions. ,ind 
we run our drain tile towards the dan1 1\·e have the1·e. But we also h,1ve 
he.it pipes 1n there and the thermostat ,et at 40 degrees, a11d I think it 
is quite an advant,1g·e to have heat 1n the tray. , 

We put cuttings in there like An1erican holly, _Japanese l1olly, 
and all that kine! ot 1naterial and we tee! that we get a ratl1er l1eavy 
plant by June to line 011t. vVe believe this h,tppens bec.a11se ,ve get 
the tirst flush of growth right i11 the deep tray, ,ind I think it is qt1ite 
an advantage. 

lvlR. WELLER: I wo11ld like to ask Bill Fle111e1· abo11t this Jiffy 
pot, because our expe1·ience with them has bee11 son1ewl1at clisast1011s, 
,111d l gatl1er other people have had tro11lJle witl1 then1, too. The dif
f1c11J ty see111s to be in, first, the material th,tt you p11 t into tl1e pot. A 
very fine-rooted plant s11ch as azalea or rhododendron seen1s to have no 
,tbility to drive thro11gl1 the peat JJOt and really ,11b111erge ,vhen it is 
lJlantecl. 1\nd the ~ec.or1d tl1i11g is that the Jiffy pot itself acts as an eva-
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JJOrative sL1rface, so L111less yoLI a1·e ve1·y carel11l ,ts, of cou1·se, yoLt sl1011ld 
be, tl1e n1aterial will cl1·y out in stor,1ge or tl11·0L1gl1 tl1e ,v111te1·. 

vVe ra11 co111p,1r,1ble tests on t,vo IJlants, ie, P1·u111ts 'Hally Jolivette' 
,incl Cler1iat1s mo11tri11ri 1·1ibe11s, p11tting half of eacl1 lot of pla11ts in Jiffy 
}Jots ,incl the other l1all in soil. Tl1e straight soil was g1·eatly s11perior. 

I ,vo11cl like Bill to co1nn1ent on that in relation to his m,1terial. 
l\1Il~ FLEl\1IER: Ji111, yo11 !1ave l1ad the ,,1111e experience tl1at we 

l1,1ve l1,1cl 011 P11i1ius. \·Ve ha,1e t1·1ecl P1·1i1iits 111 J ifty pots ,111cl for so1ne 
1·e,1so11 ,vl1ich I can't ex1Jlain tl1ey clon't clo ,1s ""'ell as 1n tl1e clay pots. 
They a1·e one of tl1e Lew plants tl1at ,ve still _go to tl1e added t1·ouble a11d 
ex1Je11se of potting in clay pots. 

1\bo11t this dryi11g b11s1ness, ,ve clo not l1,1ve tro11ble ,v1tl1 tl1at be
c,111se we ,11·e 11secl to JJeat JJOts 1 t is cl1ff1c11lt il yo11 ,11·e 11si11g seve1·al 
cliffe1·e11t kinds ol JJOts to get tl1e greenho11se c1·e,v acc11sto111ecl to wate1·
i11g tl1e111 JJrope1·ly. 11 yo11 l1ave so111e plastic 1Jot,, so111e cl,1y pots and 
so111e pe,1t pots yo11 ,viii i1nd tl1e clay l1as to be wate1·ed l1·ec1uently, the 
JJCat pots less treq11ently, and tl1e JJla,tic pots still less freq11ently. Once 
you shift over ent1,1·ely to one kine!, be it clay or peat, yo11 can soon work 
out ,1 ,vatering scl1ecl11le tl1at gives you good ,11ccess. 

,,ve l1ave 11ot h,1d t1·ouble ,,11tl1 azalea ,ind rhodode11cl1·011 111 peat 
pots. They a1·e one ol the lew that ,ve ""'ater 1n the flat before we set 
tl1e111 tlJJ Tl1e others, afte1- potti11g ,ve set tl1e111 up in tl1e cold fra111e 
dry so the pot is rigid ,1nd ""'ate1· the111 in tl1e colcl frame where they are 
going to stand for tl1e re,t of the w111ter. This gives 11s air spaces be- -
tween tl1e pots. In tl1e case of the azaleas ancl rl1ododendro11s, we wate1· 
tl1en1 ,111d then set t!1e111 up. Th,1t mea11s the . ,valls beco111e soft ancl 
1·athe1· spo11gy si11ce tl1e IJOts ,11·e set close1· togetl1e1·. vVe l1ave no trou
ble getting roots to co1ne out all over tl1e s11rl,1ce of tl1e 1Jot ,is it fills 
111J ,vitl1 roots. If yo11 ,ire not l,11111liar w1tl1 using it, yo11 clo have to 
p,1y mo1·e ,1ttentio11 to watering, clel1nitely, ,incl j11st 111ake s11re that yo11 
don't ,tllow then1 to d1·y out. 

l\1fR. \!\TELLS: About tl1e JJl,111t111g of tl11s 111ate1·ial i11 tl1e fielcl 
,1lte1· it is establ1sl1ecl i11 tl1e JJOt will tl1e edge 0£ tl1e pot se1·ve as ,1 ,,,ick? 
lf yo11 1·1111 into a cl1·y JJer1ocl it see1n5 that yo11 c,111 1·ap1dly deplete the 
wate1· rese1·ves just i11 tl1e small pot ball, and ,is tl1ese pots ,11·e ,fertilized 
also yo11 run into ,1 l,1yer of higl1ly soluble salts which can be lethal for 
toucl1y plants, particularly the ericaceous 111,1terial. 

]\,JR. FLEl\1IER· Yott l1,1,1e to be c,11·ef11l 111 fertil1zi11g, because 
the1·e is fe1·tilizer 1n tl1e wall of tl1e JJOt 1tsell, ancl yo11 ca11 o,1e1·-fertilize 
rather easily. No,v 011r pots go to the field out in nurse1·y 1·ows, _Jim. 
Tl1at 111e,1ns the tre11cl1 i, opened 111ecl1anically ,111cl we set the IJOt deeper 
than you wo11lcl JJrobably in bedcling a sh,1llow-rooted s11bject like a 
rhodode11cl1·011. Tl1e JJOt is do,vn ,t cottJJle of incl1es below tl1e soil sur
f,1ce by tl1e t1111e ,,,e follo,v 111J 0111· tJla11ting ""'1tl1 c11ltivat1011, ,111d ,,,e clo 
c11ltiv,1te ,1!111ost i111111eclidtely. 1\s soo11 as tl1e tJl,111ting c1·e,v is 011t of a 
1·ow, tl1e c11ltivato1·s a1·e lollo,vi11g and throwi11g 11p loose soil over tl1e 
pots. Furthermore, tl1ese pots ,11·e llat enougl1 ancl go 011 ,t truck to 
the tield, and the clriver goe5 ,11·ound to tl1e !1yd1·ant a11d soaks the1n. 
Tl1e !Jots ,11·e Jite1·,1lly 11111shy ,,•et ,tnd tl1ey 11s11ally l1ave e11011gl1 1·eserve 
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,t1p1Jly ol w;1te1· to 1·ee,t;1l}!1sl1 tl1e111selvcs beto1·c tliey get 111to tl1c ,,,1ck
l1ke d1·y111g ,vl1ich yot1 111c11tio11ed. 

i\1R. H1\NCOCK. 1\g,11n, 1 c,111 coJJ,1bo1·ate tl1,1t ]1111, tl11, 1111gl1t 
;111s wer your q t1estio11, too. \Ve b1·ot1gl1 t ll }J ,0111e one tl1ousa11cl Pr1c/1ys
tzma cctn/Jyi ct1tt1ngs ;111cl pottecl tl1c111 in Jitty JJOts I w,1s11't tl1ere 
when tl1ey cl1cl s01ne r)I tl1e }Jianting ;111cl s0111e ot tl1e !Jots ,vent 111to the 
g1·ouncl t,vo i11ches a11cl s0111e of yott co11lcl see the 1·1111 011 the st11·t,1ce I 
111ight sa)' tl1ose 1n tl1e g1·01111cl t,vo i11cl1es, tl1e JJl,111ts gre\V 111,1g111l1ccntl)' 
a11cl tl1e otl1e1·s, ,,,J1e1·e YOll COll ld ,cc tl1e edge ol tl1e .r ilfy pot Oil tl1e 
~urface, 11ot ,ts goocl. J c1111te ag1·ee tl1,1t yo11 11111,t get th,tt f1lfy !Jot at 
least a11 incl1 ,111d a 11,1!( IJelo,v tl1e s111·l,1ce. 

i\1lOl)ER1\ TOR SNYI)ER: -1~11,111k yo11, Le,lie I tl1111k ,,,c l1,1cl 
better t,tke a b1·eak ,o yo11 gentle111;111 c,111 c,1tcl1 yo111· lJ1·eatl1 ,111cl tl1e11 
co1ne 1·igl1t !Jack (Tl1e g1·0111J recessecl b1·1elly) 

Take yo111· seats, }Jle,1se. Tl1e JJ,111el ,viii co111e IJ,tck to tl1e JJl,11 fo1·111 
,t11d ,ve ,v1ll get uncler,v;1y. \Ve a1·e gr>i11g to g·ive tl1e 111e111bers ot the 
1Ja11el no,v a11 01Jpo1·t11111ty to b1·ag, I l101Je, abo11t so111~ ot the }Jl,1nt 111a
te1·ials th,1t ,ve !1ave bec11 1Jartic11l,11·Jy s11ccesst11l ,vitl1 ;incl ,tlso ,tn 01J
JJort11nity to }JOssibl)' e>.JJ1·ess 1·easo11s ,,,J1y tl1ey 1Jrele1· thei1· 111etl1ocl to 
otl1e1· 1nethocls. \\Te ,11111 follo,v i11 tl1c s,1111e seq11e11ce in ,,,J11cl1 tl1ey 
,l)Jpea1·ecl 01·1g111;1lly, ,vl11cl1 J believe st,11·ted ,,,itl1 )'Otl, ]3111. 

j\,JJt. FLEi\,JER· It is JJ1·ctty !1,11·cl (01· 111e to s,1y wl1at SJJeci,11 JJl,tnts 
,,,e can propagate th,tt otl1e1· JJeople c;1n't bec,tuse I ca11't 111st ollhd11cl 
tl1i11k of ;~ tl11ng tl1at ,,,e ;11·e 1·oot111g st1ccessl11lly 111 q11,1ntity tl1,1t so111e-
011e of yo11 fello,vs is11't cloi11g at tl1e s,1111e t1111e I ,v1ll say tl1;1 t in 0111· 
trials, ,ve h,1,•e a 111isti11g 1111it, too, ,,,J11ch ,,,e l1ave lo1111cl 11101·e s11ccessf11l 
£01· rooti11g 111;1gnol1as tl1;111 011r co11vcnt1011al 111ist l1ot1se. ~rl11s 1s one 
c>f those s,1sh l1011ses ,v1tl1 ;1 1·aised IJe11cl1 ,,,hich I clesc1·ibed e;11·licr, w1tl1 
botton1 l1e,1t. It has f"lo1-icl,1 nozzle,, three feet ,tJJ,trt dow11 tl1c be11cl1 
fro111 tl1e ove1·!1ead JJiJJC ;111d i11 it '\'C l111cl ,ve c,111 t,1kc 111ag110!1as softe1· 
tl1a11 ,,,e co11ld 1111dc1· ot11· con,,e11 t icJ11al g1·eenl1011se 111etl1ocl ,111cl 1·00L 
111c1g1iol1ci soitlc11iger1rzc1 ;111cl 111. s r1/exrt1id1·1nc1 ,;e1·y s11ccessl11lly. vVe 
l1a,•e 11ot bee11 st1cccsslt1! ,v1 th 111. spec1osa 01· le1inez, ,vl1icl1 ;11·e otl1er 
va1·ieties ,ve g1·0,v. 

I wo11ld like to b1·111g tl}J tl11s 111,1tte1· ot jJe,1t IJOts agd1n, bcc;1use 
we have t1·ied 1nan)' cl1llerent kinds. Tl1e one tl1,1L is sole[ uncler tl1e 
co111111erc1,1! na111e ot tl1c .Jilly pot, l1,1s 1J1·0,,en to IJc l,11- a,vay ,111cl above 
tl1e best ol the lot Tl1e l3i1·cl pot 1s 111,1cle ,,,itl1 ,t g1·c,1t de,1I of JJ,tJJer 111 
it. If tl1,1t is the one you are 11s1ng, f i1n, that ,voulcl be tile ca11se of 
you1· trouble J see yo11 ,tre sl1aking yo11r head. Yo11 ;11·e prob,tlJly t1,i11g 
the Ball pot. The B,tll IJOt i~ n1acle only of 1Je,1t ,111cl sprt1ce fiber, and 
It is botl1 tot1gl1 ;incl jJ01·ous. Yott get good ae1·,1t1011 tl1ro11gl1 tl1e sides 
of tl1c pot ,ind goocl 1·oot penet1·,1t1on Tl1e 1·oots j11st shoot 1·1ght 
through the JJOt ancl slo,v clo,1•11 ,ind g1·0,,, 110,,, 11101·e. Adclitio11.1l 1·oots 
co111e 011 t lro111 ,vitl1111 tl1e 1·oot 111ass, so by the t1111e the plant 1, read)' 
to go to the lield yo11 l1,1ve j11st tl1e JJOt entirely lilied witl1 roo'ts, and 
the plant is re,1dy to go 1·igl1t on ouL. None of tl1e otl1er br,1ncls which 
,ve have t1·ied have been ,ts s11ccessf11!. 
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I w,111t lo e1111)l1,1size once ,1gain tl1e ter1·1J ic i111po1·t,1nce of putting 
all yot11· l)eat pots 1n one a1·ea il yot1 are us111g cl1fferent types to begin 
witl1 ancl of getting your ho;e n1,1n accusto111ecl to wate1·ing tl1is parti
ct1la1· l YI)C, of cont,11ne1-. 1 ts req ti ire111ents ,ire cl1tfe1·ent iro111 the other 
two cl,1sses ,vh1cl1 ,tre comn1only used in the nttrsery business today. 

I 111ight also s,1y that ,ve syringe our cutting~ during hot weather 
if tl1ey are flagging ,t little, ,ls 111t1cl1 as fot1r tj111es a day. People have 
askecl, ,vl1y don't yot1 just s11bst1lt1le a 1nist li11e 101- all tl1at labor. To 
inc, ,111y tech11iqt1e, eve11 tl1ot1gl1 1t i11creases tl1e cost ot 01)e1·atio11s that 
111akes tl1e 1)ropag,1to1· ,111d hi; st,111 get dow11 111 tl1ose greenhouses, go 
throt1gl1 ,ind l1ave ,t look at the 111,1ter1al 1s a clev1ce which 1nc1·eases your 
over,111 success. The trouble witl1 these a11to1n,1tic things ,tnd failures 
witl1 thc111 are al111ost al,\·ays tr,1cecl to just tt11·111ng it on and letting 
the clock do 1t or tl1e electronic !cal do it, a11cl tl1ink 110 11101·e about it. 
ln ot1r op1nio11, tl1e sec1·et o( st1ccesslt1l 1Jro1J,1g,1tio11 1s 110 111ore nor 
less th,111 every clay ,tttent1011. H,1ncl-1\1ater111g cloes enfo1·ce this at least 
it 1n,1ke~ the 1nen get 1n tl1e1·e ,tncl see ,vh,tt is going on, even though 
they 1nigl1t not do so otl1er,v1se. 

Well, tl1at i~ ,111 I l1ave to say at tl1e prese11t ti111e. Tl1ank you. 
i\'IODERA TOR SNYDEll: Now ,ve 1\1ill go to Roger ag,tin £01· a 

fe,\' co111111ents 011 tl1c polyetl1yle11e syste111. lloger, can yot1 1·eally 
1J1·01J,1gate JJlants t111cle1· polyetl1yle11e? 

l\,Jll. COGGESHAl,L: TI1,1nk you ve1·y 11111cl1, Bill. I ,vill t1·y to 
,1ns,ve1· yot1r q11est1on. I believe ,ve can p1·01J,1g,1te plants 11ncler poly
etl1yle11e, at least I l1ave been tole! so for a goocl 111,tny yea1·~. 

\,Ve st,1rt otf, ,ts i,11· as 011r \Jl'OJJ,1gat1011 scl1eclule 1s co11ce1·11ed, ,vith 
tl1e SJ)1·i11g ,111cl go 1·igl1t 011 th1·ot1gl1 tl1e s11111111e1·, lall ,incl ,v1nter. 

We start ot[ i11·st ,vith tl1e JJrOJJ,1gatio11 ol 111,tcs. The11 co111es tl1e 
1~1·it11us, 'Hally .Jolivette.' It is ,t IJ11sh type of. cl1erry, very e,1sy to root. 
I believe 1n getting 1t to l,,,e is in reality getti11g 1t to overwi11ter. .Jim 
'i,Vells 111c11tionecl tI1at I1e hacl t1·oltble ,vitl1 it 1n .f 1tiy IJOts, is that not 
1·igl1t? 

j\,J ll. \,YELLS: Eigl1ty \Je1· ce11 t of tl1e111 cl1ccl 111 J 1tty pots b11t 100 
JJCr ce11t ca111e tl11·011gl1 in flats oi soil. 

1\'lll. COGGESHALL: We ])ro1),1gate tl1i~ ki11d ol che1·ry 1n exact
ly tl1e s,1111e manner ,is we do tl1e lilacs ,tl1e 111,1gnolias, and the shrub 
Kolllwttzzci. All these types ol plants are n1acle when the tO}) gi·owth 
is just ,tbout long e11011gh to 111,tke a c11tt1ng. 111 1·espect to the cherry, 
,vhen we 111ake tl1e c11ttings ,ve 1·ool them, })Ot 111 Jifly pots, and then 
they ,11·e 11n111ediately 111,t 011t. Next s1J1·1ng tl1ey will be 15 inches high. 
vVe h,1ve 110 tro11ble 0\1erw1nteri11g tl1e pl,111ts with Jifly pots in that 
111,1nner. 

(Ed1to1·'s note: 1\11·. Coggesl1all co11ti1111ecl his cliscussion from 
slides.) 

vVe collect tl1c 11lac a11cl cl1c1·1·ies wl1e11 tl1e g1·0,vth is long eno11gh 
to 111,tke a c11tt111g. By tl1at I 111e,1n with the lilacs we l1ave two sets of 
le,1ves with a three double-lobed cutting. Tl1e cttttings are treated with 
Hor111ocli11 No. 2 and Horn1odin No. 3. \,Ve have had co11siclerable dif
licttl t y p1·01Jag,tti11g the \\1l1i te ,, ,trieties. i\1111e. Antoine Bt1cl1ner and 
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Vestale ;111<1 Ellen \,Vi\\111ott, tl1ese three i11 pa1·t1ct1l,11· ,ve1·e })1·;1ct1cally 
nonexistant J)e1·ce11tage"''1sc. Tl1is p,1sl year £01· the sake of co111111ent we 
held otf t111til the gro,vtl1 ,,,,1s a little l1a1·de1- anel ,,,e clec1·eased tl1e l1or-
111one Insteacl of Ho1·111ocli11 No 3, ,ve t1seel tl1e No. 2 1)rodt1ct. Tl1e 
idea was tl1,1t the cut ti11gs woulel take a little longe1· to 1·oot bttt tl1e 1·e
sults were qt1ite a bit !)ette1·. w[aybc t!1dt sounel, ,t little odd tl1at ,vith 
the decre,1scel hor111011e concentratio11 yot1 get bette1· 1·oot1ng. Tl1;1t ,vas 
certainly tl1e c,1se i11 tl1cse 1Ja1·tict1l,11· v,11·ieties. 

vVith tl1e ela1·k-colo1·ed ,,arieties st1cl1 ,is Lt1c1e B,1ltet ,111d K,1tl1e1·i11e 
Have111eye1·, root111g ,v,ts ve1·y good 011ce they ,t1·e 1·ooted, ,ve J)Ot tl1e1n 
in t,vo and ,t qua1·te1· i11cl1 .J itfy pots. They are ca1·1·iecl i11 a tentl1ot1se 
until the roots con1e tl11·ot1gh the si<lc,, ,vl11cl1 "'·ill t,1ke place in ,t week 
to ten el,1ys. Follo,v111g tl1,1t, ,ve bee! tl1e111 ot1t sevc11 i11che, ,tj),11 t, ;1c1·0,s 
1n a bed 112 111cl1es ,vi<lc. 

Tl1e ,1dvant,1gc 111 be<leli11Q tl1e111 011t, ,It tl11s t1111c ol vea1·, ,1·!1icl1 I 
' u , 

1nentio11eel ¼'as a1·ot111cl tl1e fi1·st ol 1\t1gt1st is tl1at 111ost ot tl1e \',trieties 
will go on to 111ake !1·0111 ;111 111cl1 to ~ix 111cl1es ot g1·owtl1, cle1)encl1ng 011 
tl1e va1·iet y 

The p1·01)agatio11 ol !1l,1cs unde1· 1)olyetl1yle11e pl,1,t1c is ve1·y st1ccess
ft1!. I 1·a11 ;111 expcri111c11t in con11cct1on ,,,ith 1·oot1ng the ct1tt111gs d1-
1·ectly 1n tl1e grou11d. Tl1e 1·est1lts tl1c1·c ,ve1·e t,11· s111)e1·io1· to g1·0,ving 
them in the g·ree11!1011se IJe11cl1es ,111cl tl1e greenl1ot1se space be111g ,lt ,l 
pre111iu111, 11ext ,v1nter ,,,e ,v1ll thro,v 111ost ot the !11,tc p1·op,1gation into 
the grot111el with a polyetl1yle11e cove1·, tl1e idea bei11g the1·e 1s no neces
sity to pot the111 the lollo,1r1ng·. ye,11·. 

Tl11~ j)ICtt11·e is ;111 1llt1st1·atio11, ,tt le.1st 111 J),11·t, of tl1e el1llic11lty ,,,e 
h<l\'e h,1el ,v1tl1 the Jilfy j)Ots in a ,v,1y tl1at !1as 11ot yet bee11 111e11t1011ed. 
No,v ,ve !1,1cl tre111endot1s !1e,1vi11g tl11·ot1gh tl11s J),1st ,,•i11te1·. These 
J)l,tnts, ,vl11ch I die! 11ot 111e11tion ;11·e 111t1lcl1ed witl1 sa,vdust lollowi11g 
tl1e beeleling-011t OJJe1·ation, ,tnd I c,111 ce1·tainly IJ,tck ttJ) J\,J1·. H,111<-ock's 
comn1e11t tl1,1t 1t yo11 j)l,tnt the111 too sl1,1llow yot1 ,11·e go111g to l1a,,e 
J)roble111s. Tl1ey ,11·e })i,111tecl at le,1st t,,·o 111ches clee1J. vVe l1;1cl ,t t1·e-
111endot1s he,1vi11g loss. \ 1Ve 1·eset tl1e ]Jl,111ts as e,11·ly ,1s ,ve 11ot1cecl 1t 111 
tl1e sp1·ing. 

Once tl1e lilacs l1,1ve IJee11 111aele, we s,v1tcl1 011 tl1e azaleas ,111cl ,elect 
tl1e color in the Ghe11t anel Fld1ne aL,tleas. As l !1,1ve already 111c11tion
ed, we c,1nnot g1·0"'' 111,1ny of the tl1ings tl1at you c,tn g1·ow he1·e in Penn
sylvani,1 and Ne,v Je1·se)'· Tl1ese azaleas 101- the 111ost })art l1ave })1-ove11 
quite hardy, althougl1 l,ist )'ear \\'e cl1angeel ot11· 111111cls in 1·es1)ect to ce1·
tain varieties ,vl1ich ,ve1·e k1lleel 1·igl1t to tl1e groL111d. 

These c11tt1ngs are ,1lso 1nade before J\,[e111ori,1l Day A, I 111ent1011-
ed previot1sly, we have ,1 lot going 011 e\L1ring this, tl1e busiest part of tl1e 
se~son. Ho,veve1·, I certai11ly believe that it yo11 ,11·e goi11g to bothe1· 
,v1th tl1is type of 1)l,111t 111,1te1·ial yo11 J1;1ve to elo it 110,,, 01· fo1·get it. If 
yo11 111;1kc these c11tti11gs i11 Jt1ne 01· .J11ly, )'C>tt ,vo11't get 011e-te11tl1 ol tl1e 
111,1terial yo11 sl1ot1ld l1;1ve. These ,11·e t1·eated ,vitl1 Ho1·111od111 No. 3 
,vithout wot1neling. Tl1ey ,vere the11 p11t into ,1 111ediu1n of sancl, peat 
and styrotoa111. The ~ty1-oloam is g1·ound, and the 111edium 1nixed in 
equal J)arts l)y vol11111e. Tl1e,e ct1tti11gs ,,,e leave i11 tl1e 1nedit11n for 
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,l))))r<1xi111;1tely three 111<lntl1s. '1-}1cn tl1c1·c is the 111,1tter of !)<Jtting tl1en1 
ol[ ,1g,1i11 111to Jilfy JJ<Jl,. 111 111;111y 111,t,111ce, tl1e v;11·ictic~ ,ve root ,ire: 
''Josephine l(linge1·," a11cl ''Daviesi'' ,,,J1icl1 "'e gro,v very little of; the 
''Cocci11e,t SJ)eciosa," ''P,111,ts," ,111cl ''R,t))h,1el de S111et," ,,,J1ich are 111t1cl1 
s!Ov\'e1· to 1·oot. Tl1ese ct1tt111gs ,,!so go 111to J 1fty J)Ots ancl this ,vinte1· 
"'e a1·c l1,111clling tl1e111 ,t little d1flfere11tly 

Al<)11g the lines of Charlie Hess' co1111nents in con11ection with tl1e 
dogwoocls, ,ve !1ave tl1e111 in a storage condition where tl1e temperature 
will llt1ctt1ate very little. In tl1at -'',1)', we hoJ)e to ove1·,vinter tl1e1n. 
vVe 1·,111 tl1e111 11ncler l1gl1t ,tbo11t tl1e seco11d of Nove111ber. That is ,t 
conti11t1,1t1on of the 11or111al dayligl1t J)!tts a1·tificial to Sltj)p!e1ne11t tl1e 
contint1ot1s daylight. Tlie varieties gre,v any,vl1e1·e tro111 t,vo to 15 
i11cl1es, clepending on the variety. The clifficulty c,11ne into play whe11 
we ,ttte11tJ)tecl to ove1·winter the1n. Tl1e te111per,1t11re clropped the sec
oncl ol J,1n11a1·y ancl tl1e ]1ot1se froze ti)) solicl and I c,111 say tl1at ,ve won't 
t1·y tl1at ,1ga1n 

vVe clo not !)lace tl1ese azaleas too close together. Tl1e tern1inal 
bt1cls ,vere re1novecl. '"'e 1Jelie,,e they have an i11l1ibit111g effect on tl1e 
regrowtl1 of the c11tting i11 tl1e SJJri11g, l)ttl next ye,tr "'e will know 1no1·e 
abo11t it. 

Tl1i, polyethylene JJl,1stic ttnit roots the cttttings in extre1ne l1e,1t 
and extrc111e !1um1clity. I l1onestly believe the results ,ve have propagat
ing tl1ese !1ard-to-root 111aterials is clt1e to tl1e fact tl1,1t tl1e te111per,1t11re 
t1ncle1· tl1e J)olyethyle11e is ce1·tainly 111t1ch higl1er tl1,1n ttncler yottr n1ist 
syste111 01· convent1011,1l !1,1ncl-syr111ging OJ)eration. 

We !Jcg1n ot11· 1·!1odocle11dron· JJro1),1gation apJ)roxi111ately in tl1e 
111iclclle of f uly w1tl1 c11tt111g 1naterial s11cl1 as Rl1odr>de11d1·011 f1>1·t11nei 01· 
Dexter l1ybrids and R. catn1vl1iensc. Tl1ese ,ire rooted 1Jy, say the midclle 
of Nove1nber at the l,1test. vVe try to tt1rn over tl1e benches as fast ,ts 
,,·e ca11 bt1 t can get only tl1ree croJJS i11 011e single ye,1r. 

vVith these Rl1orl11dr:11cf1·on frJ1·t1111e1 l1ybrids ,,,e l1ave qttite ,1 fe,v 
seeclli11gs which have been collectecl locally These pl,1nts have p1·oven 
to be h,1rcly ove1 a great 111ar1y years ancl tl1e stock pla11ts are 11p to 12 
to 15 feet in height. As f,1r as hardiness is concernecl, we had very good 
s11ccess i11 oven\1intering tl1em last winter 

There ,vere varieties st1cl1 as Ca1·actact1s, Dr. Dressel!1t1ys, E. S Rand, 
and J\,frs ])ete1· den Ot1cle11 wl1ich ,vere killed. 

We do not get the rhododendron in the State of i\1assacht1setts that 
yo11 get in New Jersey. We usually get two flushes of growth in a year. 
\Ve hacl a third one this year and we pruned it all off. By that, I mean 
it ,vasn't longer than an inch and a h:1lf to two inches. It has all been 
killed by the frost now, the plants gre,v so late. These plants are what 
we wo11lcl consider one year old. 

Now we pinch the t,vo-yea1 olcl rl1ododendrons heavily so as to 
shaJ)e tl1e111 up prior to tl1e lining ot1t operation ,1/hen the cutting is 
pottecl it is bench et!. T'hen v1rhen it is ;1 t the end of the first flush, the 
first ye,1r in the bee!, it is pinchecl and J)inched again ,tt tl1e end of the 
seconcl year. If it st,1ys in the bed two ye,1rs the pincl1ing operation i~ 
co11tin11ecl a11cl the ~1Jri11g of tl1e th1rcl yc,1r tl1ey ,ire li11ecl 011t. 
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f\s (a1· ,ts tl1e Trt.X1l., ,tre co11ce1·necl ,t qt1estion ca111e t!J) a ,vl1ile age> 
,ts to ,,,J1al ,\·e llo with tl1c111 once they a1·e 1·ootell vVc !)<>l ,ti! out·~. 
This operatio11 is clone i11 tl1e ,v,ty Bill Fle111er clescr1bed. vVe eve11tual
ly hope to h,tvc all ot1r ct1tti11gs J)Otted by the t1111e spring 1·olls arot1nd. 
They are j)lacecl 10 a co11c1·etc f1·a111e i11 Jilly J)Ots ,vitl1 ,t ligl1t laye1· of 
sawdust ove1· tl1e1n. 

111 the Jiffy pols that yot1 see, tl1ey arc beclclecl 011l tl1e 11cxt spring. 
In other ,vo1·cls, we pot ttJ) 111aterial you s,t,v in tl1e fran1e 10 the spring 
and it re1nains i11 tl1at f1·a111e :111 that st1111111er ,tnd all the 11cxt winter, 
:t11d the beclcli11g ot1t OJ)e1·:ttio11 takes J)l,tce tl1e 11ext st1111111e1·. '1"his 
111ater1al l1e1·e is again plantecl ottL 011 tl1e sa111e SJ)acing I h,t,1e alread)' 
111entionecl, ,incl the 1nt1lcl1 is soft. .t\ goocl 111any of yot1 I k11ow do not 
like sawdust. ,,ve pay J)retty close attention to fertility ancl 10 111y sl101·t 
experience of ti111e in a 0111 se1·y, I have not 5cc11 ,1ny cla111,tge cltte to the 
t1se of sawclt1st. 

I 111igl1t co111111en t that 011ce these j)la11 ts a1·e dt1g, tl1c l in1ng out 
OJ)eratron begi11s. Tl1e SJ)ace tl1ey con1e fro111 1s cove1· c1·01)J)ecl lor two 
years befo1·e it is pt1t !)ack into J)l,tnts ag·a111 

This is ,1 fielcl of six ye,t1· old plants wh1cl1 1·ange i11 ki11cl ancl age. 
Howeve1·, one ,tJJpl1cation of Si1naz1n ,vas ,tj)pliecl in tl1e 11100th of lviay, 
tl1e first ye,11·, a11c\ again 10 the month of 1\![ay the seconcl year. There 
,,,as no necessity to hoe tl1at J)iece follo,ving application. 

The only ft1rthe1· tl1ing I l1ave to co111111ent is th,tt ,,,ith tl1e propa
gation of tl1e e,1e1·greens ,,,e clo 11ot t1se any J)o!yetl1yle11e J)lastic at all. 
They are beclcled ot1t 111 OJ)e11 l)enches t1ncle1· st,1nda1·cl g1·eenhouse op
e1·,1tion proceclt1res. 

MODERATOR SNYDEll · Thank yot1, Roger. I know you can 
propagate pl,1nts and I kno,1' the polyethylene frame is a ve1·y effective 
111ethod for cloing this. 

'i,Ve ,,,ill c,111 on Leslie H:1ncock to co1nn1ent on s01ne J)lants tl1at he 
has been e5J)eciall y successf ti I "'ith. 

lvIR. Hf\NCOCI(: I ,viii say tl1at tl1ere a1·e very fe,v ))!ants in in)· 
honest opinion tl1at ,ve c,1n proclt1ce any l)etter. After all tl1ese wonder
ft1l pictt1res it really makes yot1 woncler ,vhetl1e1· you have ever learnecl 
anything 

'i,Ve find tl1at becat1se ,,,e take the plant tip ,,,ith jt1st a little ball 
of roots it 1s as good as 1£ ,vc J1ad it in a Tiffy pot. ,,ve t,tke the1n right 
over to the becl and pt1ll the1n apart and J)t1t that cht1nk of earth into 
the soil, ancl it goes rigl1t on growing. · 

As fa1· as two other ite1ns, Silver clogwoocl ancl V1b11.rnum tr,me11.
tosuni pl1cc1t11m, I know tl1,tt these ,ire not expensive pl,tnts. This 
111ethod gave tis 100 per ce11t rooting of Silve1- clo~'ood As you kno\\'. 
the Hollancl prop,1gators hacl to rel)' on layering as a 111etl1ocl for pro1)a
gating tl1is plant. Of cot1rse, I 111ight also say tl1at ,ve have al,vays bee11 
,tble to gro,,, Pli1lndelpl111s cr;1 ona1·11ts ail1·e11, particularly ,vell. 

Tl1e 011ly other ite111 ,vl1icl1 I wot1ld co1n111ent 011 ,tre the coton
e;1~ters. I clon't kno,1' tl1at Harvey Te111pleto11 ,tskecl 111c what experi
c11ce we hacl ,vith prop,1g,1ting rotoneasters. I think tl1is is one thing 
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tl1;1t we ,,,,1]· be ,1l)le to clo l)ette1· 1l1an ,1nyo11e else I l1;1ve two plants 
i11 the l)dck ol tl1e ro<>111 ol C:11lr1r1cr1sle1 r1dp1·e,,r1 p1r1ec11x, wh1cl1 I l)et 
you neve1· saw. Also, I brougl1t :1 Cot11neaste1· dr11n11ic11 wl1ich is 18 
111ontl1s olcl, a11cl wl11cl1 yot1 can i11s1)ect 

?\1IODEIZATO lZ SNYDER We will go to lvfe1·t Congclon for a11y 
1·el1utt,1l 01· co111111e11ts !1e ,1·011ld like to 111,1ke 

?\1IR CONGDON. ]~111, ,,,I1e11 I fi1·st ,ve11t ove1· the list of 111aterial 
that we ,11·e ,vo1·k1ng 011 in these ot1tdoor l1·a1nes I explained to you 
tl1at 1t was all f;1irly easy 111ateri,1l to pro1),1g,1te I ,11n not really fami
li;1r \\'itl1 so1ne of tl1e clilf1c11lt st1l)Jects tl1,1t 111igl1t 1)ossibly l)e done in 
this w,1y, si11ce I ,1111 solely inte1·estecl 1n 111·oclt1c111g a volt1111e of tl1e eas
ier to f)l'O()dgate clecic[11ot1s st1bject,. 

;\, \\',IS b1·ot1gl1t 011t e;1rlier, we clo p,1rtic11larly well 1vitl1 the Pl11la
clelpl11ts co1·011r11111s a111er1, z:1r1tc11t1llr1, Pl11/r1delpl111.5 v11·g111r1!1s, the vi
l)t1rnt1111s, ,ind l1ycl1·,111ge,1s, Deutz1r1, Koll,1v1tz111, a11cl L1g1t1t1·1ini zbr1ta 
111cr1r1, wl1ich clo l)etter tinder mist, ,it le,1,t lor us 

Now the reason th,1t I J)refe1· tl1e colcl fra111e ;111cl mist 1nethod is 
l)ecat1se ,,,e feel that tl1e f1·,1111es ;111cl the 111ist a1·e tl1e 111etl1ocls of lowest 
cc>st £01· tl1e st1l)jects in ,,,J11ch ,ve a1·e i11te1·ested. If we are to produce 
,L two-ye,1r, two tcJ three loot, f1elcl g1·own ,veigela, for example, at 35 or 
40 cents, ,111d believe 111e, tl1e tracle ex1Jects ti, to JJrocl11ce tl1e111 for tl1at 
JJ1·ice, ,ve 111t1st ,v,1tch tl1cse costs all tl1e ,,,,1y. 

Henry Weller gave ,1 good l,1lk on tl1is sub,ject last year in Cleve
land. Tl1e nt1rscryman tl1,1t is procl11cing liners !1acl better 11ot go over 
;1bout live cents on this cl,1ss ol plant 111;1terial. '\!\Te feel tl1at we are 
cloing 1t fo1· less th,1n l1,1lf of tl1is cost. If we are to ,vatch costs, the11 
we cert,1inly cannot transpl,1nt b11t once directly tro111 that propagation 
to the fielcl, ancl this ge11erally el11ninates the gree11house. We must 
1·oot clirectly i11 tl1e soil 01· ha,1e a sc1.tisfacto1·y growing 1necliu111. 

Seco11clly, we stick to this 1netl1ocl i11 orcler to l)al,1nce ot11· propaga
tion As previously n1cntioned, I don't like to go over 25 or 30 pe1· 
cent 011 any metl1ocl. R:1rely a year goes by that \\'e clon't have trottble 
,v1tl1 011e of tl1ese JJ1·ocecl111·es. By ,1ttacki11g it 1n five \\'ays, as I pointecl 
011t, we spreacl the risk. In colcl frarnes ,vith us, our controlled condi
tions prod11ces 11nifo1·m res11lts. Ol co11rsc, we stick to the method be
cat1se of the st1cccssf11I rest1lts in tl1c past. vVe have had no experience 
,vith co11i{e1·s ancl ericaceo11s n1aterial,. 

Another ,1clvantage of tl1is tecl1niqt1e is the l1ttle need for attention. 
011tsicle of the 7:00 a 111. inspection each cl,1y, the frames can be left to 
the1nselves ancl tl1e attenc1,1nt c;in elevate his ti111e to other 111atters. I 
111t1st acl111it this is 11ot tr11e on hot. ,vincly cl,1ys when drying conditions 
,ire severe. I 111t1st also acl1nit tl1at we are in a very favorable location 
11p in Western Ne,v York on the shores of Lake Eric. We have a com
!)aratively cool, !111111icl cli111ate all 1!1rot1gl1 the st11n111er ancl so111e ol tl1e 
JJ1·oble111s that JJeOJJle ,vot1lcl ha,·e, s,1y, in tl1e l\1ficl,,,e,t, ,vith fra1nes, are 
not a (Jrol)len1 with us. 

We are witl1011t aD)' qt1estio11 11ro11agati11g these plants tincler fran1e 
;111rl 111ist J)1·ocecl111·es e(]ll'tlly ;it ;il)o11t, I ,,,011lrl s;iy 1.5 ce11ts JJer pl,111t 
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Divi~ions cost tis tl1at 11111c!1 s111ce tl1e1·e is tl1e l,1l)or i11 111,1ki11g divisions 
Wl1e11 ,ve get 111to l1,1rllwoo(I ct1tt111g~ ;111ll l,1ye1·i11g tl1e11 ,ve a1·e g<)i11g to 
get 111) to ,1l)o11t 2.5 cents 1)e1· 1)la11t I 1night }Joint out ,1t tl11s })Oint 
that tl1e plants procl11cecl f1·0111 l1ard,,,ood c11tti11gs and layers ,11·e l,1rge1· 
})!ants whe11 tl1ey go to the £1elcl. As a result tl1ey perlor111 a little bet
ter than tl1is other 111,1teri,1l ancl therefo1·e, a1·e worth 1nore to tis . 

• 
Bttt ,vl1at 1 ,vant to leave you ,,,1tl1 is tl1e l,1ct tl1,1t we are getting 

tl1at cost clo,vn pretty lo,,•, ;111cl tl1ese othe1· fello,1's are going to l1;1ve to 
scra tcl1 and c11 t cost if they ,ire going to meet tl1ese fig111·es. 

J\•IODEllATOll SNYDER: Tl1,1nk yo11, J\1f1·. Congdon. Since we 
,11·e J)t1shing !01· ti111e, ,,,e ,,,ill go rigl1t on to Henry \•Velle1· to1· reb11ttal 
01· aclditional con1n1ents 011 1n1st. 

l\1IR. \,VELLEll: I n111st say I a111 q11ite fo1·t11nate in following 
1·ather titan p1·ececli11g so1ne of tl1ese fello"llvs. 

The essence of 011tdoo1· 111ist pro1)agation is 011tstanding in 111at1)' 
w,tys. In an,1lyzing ;1ny feat11re of 111isting ,,,ith those of son1e of the 
111ore basic 1netl1ods of propag,1tion, tl1ere is no point of co,nparison. 
J\1fe11tion tl1e factors i11vol,1ecl and 111ist ,1•111 sl10,1• a clefinite aclv,1ntage; 
whetl1er in tl1e selection of 111aterials, flexibility of ti111i11g (the period 
of time ,vhen ,t cutting can l)e taken, and also the 1)eriocl of ti1ne after 
rooting), the type of c11t 111,tcle and location as to either ,1bove or belo,v 
a nocle, cont1·ol d111·1ng ancl afte1· the rooting 1Jeriod bro11ght abo11t by 
auto111ation, the alJse11ce of J1avi11g to 11se root sti111ul,1nts, root st1·11cture, 
percentage of rooting, pe1·centage in transplanting, the 11se of containers 
in con junction ,vi t 11 the operation, insect ancl t11ng11s free conditions, 
foliar and root feecling, the 111etl1ods of ha1·de11ing-off various materials 
and the over-,vinte1·ing p1·oble1ns indicate one factor, or all factors, it 
taken into consideration ,vill definitely point tow,1rcls 011tdoor mist 
1J1·opagatio11 as aJJJJroacl1i11g tl1e ideal 1nethocl. 

Outdoor mist 1Jro1J~gation, of co11rse, is only practical ,vhe11 deal
ing with soft,vood 111,1terials and therefore sl1011lcl be 11tilized cl11ring the 
111011ths of g1·eater ligl1t ancl heat intensities. 

The 111,1in objective in propagation, is to p1·od11ce the very best 
rooted 1naterial possil)le. Tl1e seconclary objective is cost. The two 
objectives, qt1ality ancl cost, c,1n be cl1ecked thro11gh cost analysis and 
by taking into £1111 consideration all tl1e factors involved, quality very 
clefinitely sl1011ld prevail if the material is checkecl not only in tlte propa
gation stage, but thro11gh tl1e process of beco111ing a salable plant. 

Outdoor 1nist propagation has been most influential in reducing 
011r cost, si1nply beca11se all factors f1·0111 the !Jeginning· of p1·opagation 
thro11gh tl1e event11al salability have rest1ltecl i11 q11ality a, the primat·)' 
asset and cost as tlte seconcla1·y result. 

The main factors th<lt 111;1ke 011tcloor 1nist propagation icleal are; 
(1) tl1e flexibility of ti111111g In 011r experience c11ttings can !)e taken 

ove1· a lo11ger JJe1·iocl o( ti111e ,vitl1 excellent rest1lts. \,Ve can t,1ke c11t
ti11gs earl1e1· in tl1e year; also Ll1e after rooting pe1·iod is lengtltened be
c,1t1se the c11ttings :ire fertilizecl thro11gl1 the 111ist line to ins11re active 
gro,1•tl1 ,,,J1icl1 contint1e, 11ntil t1·,1nSJJl,1nt1ng. T'l1e ct1tti11g~ c,111 ;1]~0 re-

l 8 I 



111ain ;111 1nclefin1te le11gtl1 ol t1111e ,vitl1i11 tl1e 1·o(it111g 111c(l111111. (2) 
U,ing 11,it, ;111ll ,to1·,1gc IJ<ixc, tl1,tl ,t1·c 11ci1·111,tlly ]>tit ,1,v,1y l<Jt tl1c ,11111-
111er, ,1g,1in is an ;1clva11t,1ge 1n tl1at the cutt111gs c,111 \Je 111ovecl cl1rcctly 
tci tl1e l1clcl i11 tl1e1r g1·0,,,1ng boxes ~-!1is 111ea11s tl1e c11tt111gs do 11ot 
11,tve to be JJt1llell until tl1e last 111i1111te \Jefore tl1cy are t<J IJe pla11ted 
into tl1e g1·ot1nll. (3) The rootec! ct1tti11gs ;ire feel tl1r<Jt1gl1 the 111ist 
line, savi11g tis tl1e ti111e ,ind l,1!)01· ol l1,111cl feecl111g. vVe 11,e a w,tter 
solt1ble fert1lize1· contai11111g the tl1rec \Jas1c n11t1·ie11t, ancl t1·,1ce ele1ne11ts 
,incl IJy doing tl1is, ,ve i11crease the growtl1 ,111cl vit,1lit)' ol the c11ttings so 
that they can IJe tr,111,plantecl tl1e s,1111e se,1,011 tl1,1t tl1ey ,ire t,1ken r,1tl1er 
tl1a11 ,v,1iting 11nt1! tl1e follo,,,i11g s1)1·ing Tl11s ,ill<?'''s tis to 1)!,1nt ,it ,1 
t1111e "''lien ,,,e ,11·e not as b11sy ,is cl11ri11g tl1e sp1·111g 1·t1sl1. l t gives tis a 
\)etter ,incl large1· ))lant at the e11d of tl1e nor1nal t,vo or tl1ree ye,11· !)e-
1 iod of growth. In 111,t11y cases ,ve are ,1\)le to g1·0,v ,1 s,1l,1\Jle pl,111t i11 
one ye,1r less g1·0,v1ng t1111e S0111e ot tl1e othe1· ,1clva11t,1ges, al thot1gl1 
11ot as sig11ific,111t, incl11cle tl1e ctit tised. vV1th tl1e 1)l,111ts ,ve l1,1ve t1·iccl, 
we 11,tve fot1nd th,tt in 111ost c,tses it lloes11't 111ake ;111y cliflerc11ce ,vhetl1c1· 
tl1e cut is 111,tcle above 01· belo,,, tl1e nocle Tl1is c11ables tis to c11t ,1 
l1anclft1l at one ti111e ,,,1tl1 a pai1· of J)r11ning sl1ea1·s. No !101·111011es 11eecl 
l)e t1secl. 111 011r testi11g we !1ave not lot1ncl ;111y ,1llv,111t,tge in t1\i11g 
l1or111011es 11ncler 1111st. Less attention rec1t1ired. Tl1ere is 110 need !01· 
const,tnt ,,1gil,t11cc 11ece,sary ,vith ,iny otl1er 111etl1<icl ol 1)rOJ)agatio11. 
,,Vateri11g is t,tken ca1·e of a11to111atically ,tncl the cl1,t1·1\Jt1tion of 111oist11re 
is eqt1al in ,t given are,1. 1'111 st1re you have all exJJe1·ie11cecl the 111is
fo1·t11nc of poor "'ater clistr1bt1tion, the l,1ck of n101,t111·e i11 one ;11·ea ancl 
cxcessi,1e 111oistt1re in anotl1e1· 

Tl1c cost of 1J1·01),1g,tting by 111isting, ,ts I 111e11tio11ecl 1)revio11slv, is 
greatly reclucecl beca11,e of tl1e qt1,tlity of the rootecl 111ate1·1,1I Tl1c 
q11ality is bro11ght abot1t l)y tl1e co111bin,1tion of t,,,o or 111cire tactors as
,ociatecl witl1 !)ropagation. Cost of 111,tte1·ials ci1·1ginally J)rOJ)agatecl 
,vithin a greenl1011se h,is IJeen 1·ecl11cecl ,ts 111t1ch ,ts 40 per· ce11t, wl1ile 
those pr·c>pagatecl 1n colcl fra111es ,vere 1·eclt1ced by ,1J)!)1·oxi111,ttely 2!'J J)er 
cent. Ho\\,ever·, tl1ere are var·ieties tl1at ,,,ill not fit into yo111· outcloor· 
111ist J)rogr,1m becat1se of tl1e tin1e ele111e11t and ,1vail,1bility of c11tting 
,voocl. There ,tre those varieties which 1·eq11ire certai11 pa1·ticula1· c,11·e, 
s11ch as g·r,tfting, layering or air-rooting a11cl ,vhicl1. the1·elore have to 1Je 
given s1Jecial attention. Tl1is ge11erally 111volves tl1e tise of eithe1· colcl
fran1e or gi·eenl1ou,e facilities. The greenl1ouse ,,,ill al,vays !1ave a place 
in propagation to be st1re, but rf it can be avoided the profits will gen
erally sho"' a st1bstantial increase. Again I mention qt1ality as the 
J)rime essential The mate1·ial i11volved shot1ld be cl1eckecl tl1rot1gl1 cost 
;1nalysis. Wl1icl1ever 1neth0d of !)ropag-ation sho,-v, the !Jetter q11ality, 
tl1at 1netl1ocl shot1lcl be t1serl. Dec1·easecl cost will 1Je the event11al encl. 

/ 

Tr·y n1isti11g and 1·t1n a co111pa1·ison ,,,itl1 yo111· \Jasic 1·011tine. Set 
ti)) a cost analysi\ p1·og1·arn, it's co1n1)aratively si111ple, tl1ere are only 
fou1· stCJ)S to be considered, na,neiy; (1) Tl1e pl,111ting stock. (vVe ,it 
St11art's 5et .003 per c11tting as the creclit to tl1e stock block. 'It pro
,,icle, c,t1·e ancl 111,tinte11,t11ce for the ,tre,t.) (2) J\1f,1tc1·ial,. lte111~ ,11cl1 
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;1, tl1c n1cclit1111, i11 11sc, ,incl ,111y otl1c1· 111,1te1·i,1l t1,cd 1n11,L lJc ,1!!1)c,1tecl. 
(3) Labo1· - 111e11 ,111cl wc>111c.·11. -1·11c l1011r, ,1Jc11t i11 J)r<>J>,1g,1tio11 ,111cl 
tl1ose 111 the lielcl, clt11·111g ;incl alter tr,1ns1Jla11ti11g, are 11ecessary to ac
q11i1·e a t1·11e ;111cl :1cc111·,1te J)ict111·e ol tl1e co111J)lete 01)e1·,1tio11, sLej) by 
,tep. (4) Ove1 heacl. Tl1is 111clucle, be11ei1ts, 111direct labor, s11pe1·
visio11, rent, ,v,1ter, !1e,1t ancl ligl1t, eqtt!JJ111ent ,111cl re1),1ir~. It c,111 be 
alloc,1ted as ;1 1Je1·ce11t;1ge of tl1e l,1bo1· clollar, 01· ,,,hile in tl1e 1>1·ocess of 
prop,1gatio11 it c,tn be !)1·oke11 clo,1111 011 ,1 sq11are loot basis and wl11le 1n 
tl1e l1eld 1t c,111 be ;1l>sorbecl by !>locks 01· l>y tl1e sq11are lc)ot ,vithin the 
a1·e;1 cont,1in111g the J>,11·t1c11lar 111ateri;1l tinder ,111,1lysis. 

1\ 1>e1·ce11t:1ge fig111·e on 1·oot1ng, tr,111s1>la11t111g ancl sal,1bility losses, 
,viii give yo11 ,t co1nJJlete ancl ,1cct1rate JJ1cture ;111cl will g11icle yo11 to tl1e 
icleal 111ethocl (>f nc>t 011Iy pr(;p,1g·,1t1011, lJt1t gro,ving witl1i11 the field. 

P1·op,1g,1tion b1·i11gs abo11t recl11cecl 01· 111cre,1sed loss The condi
tio11 ,tncl tyJ)e of root st1·11ctt11·e ,tt tl1e ti111e of t1·;111s1Jlanti11g b1·ings alJot1t 
the eve11tu,1l 1>1·ofit 01· loss. Tl1e root st1·11ct11re is the anchor, the foun
d,ttion, ancl certainly tl1e tOJJ g1·0,vtl1 cle1)ends <)11 it's 1niti,1! sta1·t bro11ght 
abo11t by a goocl healtl1y ,,igo1·011s root syste1n 

Co11ce1·n ove1· pe1·centage of 1·ooting l>eco111es a tl1i11g of tl1e j)ast 
,vl1en cleali11g ,vith 111ist. vV1tl1 tl1e v,1rieties ,v1tl1 ,vhicl1 ,ve h,1ve wo1·k
ed, consistent J>e1·cent,1gc fig11res of 90 J>e1· cent or l1ighe1· rooting, eli1ni-
11,1te tl1is age olcl J)roble1n · 

1"11e potential o( 111i,t c:111 011ly l)e f1111)' re,1lized if ,,,e all cleveloJJ 
thi, v,1st field of t1·ue OJ>port11nity. 

l\10DE1{1\ TOR SNYDElt · Thank yot1, He11ry. 
I ,,,0111cl like fo1· tl1e ]Janel to co1ne back 11p 011 tl1e JJlatfor111. I 

,1111 going to ,tsk the jJ,111e1 to 111ake their ans,ve1·s sl101·t so we c,111 cove1· 
1nore in tl1e ti111e allotted. 

l\·fR. VERKADE· I 11otice that a lot o( nt1rseries are tJlanting 
Tr1x11.s c11ttings in Tiffy J)Ots 01· in otl1er containers. I ,vo11ld like to 
know if son1eone co11cl give 1ne an icle:1 ,vh,1t that costs co1np,1red to 
J)la11tine- i11 ])eds Is it J)Ossil)le? 

]\,JR. FI~Ei\1ER. Those fig11res are extre1nely diffic11lt to arrive 
at lJecause of tl1e cliff1c11lty in getting a cost for keeping tl1ose beds clean. 
It depencls on the year. If it is a wet year you have to weed a lot. If 
it is a dry year yo11 clon't have to do so 1nt1ch ;incl the n1en ;ire in and 
011t U111ess yo11 have s01nebocly rigl1t there watching all the ti1ne and ,. 
clocking the1n in ,1•eeding that 1>artict1lar bed it i, ,t very cliff1cult thing 
to change. 

Our potting costs, procl11cing pottecl Tnxi1s ready to go to the field 
ave1·,1ge alJot1t ,ix ancl tl1ree-q11arte1·s to seven cents aJ)iece. I c,tn't give 
yo11 becldi11g costs lJeca11se ,ve l1,1ve never been ,tlJ!e to keep tip ,-vith it 
acc11rately enotig-h to find 011t j11st exactly what it did cost us 

i\1fODERATOR SNYDEl{: I ,a,v i\1r. Co11gdon sl1,1ke hi, l1eacl. 
H,1ve yoti a co1n1nen t~ 

l\1fR. CONGDON I was sh,1king nl)' heacl on t·he weecling of these 
!)eels It is so 111inor ,,,itl1 11s it is p1·,1ctically 11onexiste11t. 

J\,fODEl{1\TOR SNYDEl{: Do yo11 11111lcl1? 
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J\,IR. CONGDON: No, l)tlt ,v1tl1 yo11r two i11cl1e, ol ,ant! 01· ,vl1,tt
eve1· ,te1·ile 111e(!1t1111 y<>tt 111igl1t IJe 1>11tt111g (1ve1· tl1c J)C,tt ,tllll tl1c Sl1c
nango lo,1111 ttJJ ,ve jtt,t lion't !1ave a11y ,,,eec!1ng cc>,ts ,tt ,111. · 

l\'Ill. FLEJ\,JER· J\,Je1·t yo11 ,11·e 11ot SJJ,1cing 011t 1·r1x11.~ i11 soil tc1 
st,111cl fo1· t,,,o yea1·s, yo11 ,11·.~ talki11g ,tl)ot1t leavi11g tl1e c11ttings ,vl1ere 
tl1ey ,tre vVhe11 yott SJJ,tce the1n six l)y ,ix or six l)y eigl1t ,incl h,t ve to 
keep tl1e beds free ol ,veecls 

1
£01· tw11 ye,1rs, that is c111ite ,111otl1er 1n,1tte1· 

l\1fOI)EllATOR SNYDER: A11y otl1er q11e,tio11s? 
DR FRED NESI~I·r: I wo11lcl like to ask Roger Coggesh,111 ii l1e 

tl1i11ks l ,vo11ld l1ave any !tick "'1tl1 j\1lc1g110!1n n,5/1e1 1111cle1· the poly te11t, 
a11cl i{ so, 110,1• !1,11·cl sho11lcl I take the c11tt1ngs' 1 take tl1ings ])1·ett)' 
soft fo1· 111y 111ist !)eel. vV1th 111In(}'r111!1n r1,5/1e1 I !1,1,•e11't \Jee11 a\)le t<> l1it ,..., 

tl1e ex,1ct t1n1e. 
, 

l\11l. COGGESHf\I ,L: I a111 ,01·1-y I ca11't ,111,,ver yo111· q11e~ti<)11 
"\,Ve ,1tte111JJted to p1·01Jagate 111ngnr1/1r1 r1,5/1e1 on 111,1te1·i,1! se11t in to tl1c 
Arnolcl Arborett1111. This was atte111ptecl t1nc!e1· J)olyetl1ylene ,incl ,,,a, ,t 
co1111Jlete f,11lure. It is ve1·y difficttlt I clon't bel1e,•e, l1·a11kly, it ,1,011ld 
1·oot ,t11y better t1ncler JJlast1c than 11nde1· OJ)e11 1111st. 

DR. NESBIT. "\·\Tottld yo11 thi11k if I took ,t f,1i1·ly 11,trcl r,1tl1e1· tl1,111 
soft? · 

1\1R. COGG ESH1\LL: I ,vo1_1lcl stick to tl1e ,ol test JJossilJlc 111,1 te-
1·i,1l yott co11ld keeJJ fro111 flagging. 

DR. NESBIT: Tl1ere is one otl1e1· tl1ing tl1,tt 11ol)ocly l1ere sec111~ 
to be al)le to gro\\r, 1e, Fll1ott1r1 1 ace111osn. I llo11't k110,1' ,,,J1etl1er I 
sl1011lcl t1·y that uncle1· open mist i11 tl1e s11111111e1· 01· 1111c!e1· 111ist i'1-i tl1e 
grcenl1ousc in. tl1e f,111 or uncler JJolyetl1)1lene? 

1\1fODERATOR SNYDER· "\,Vl1,1 t is the pl,111 t' 
DR. NESBIT: Ell1ottin 1·r1cem.05a. J\,fr Beetle fo11nd it clown 111 

Georgia and ,,,e are 011e of the fe,v sot11·ces, ancl Ke,,, ,,,,111t, it no,,,, a11cl 
I ca11't send the111 

Jvfll FRED G1\Ll.F,: Try t,1king root cutti11gs. 
JvfR. vVAL TER PEFFER (Tr,tfforcl, P,1.) : J\,fy c111estio11 is cli1·cct

ecl to Roger Coggesl1all. Do I t1nclerstand tl1at 11n yo11r Tr1x115 tl1i, 
SJ)ring tl1at you t1secl Si1na1in after tl1ey were pl,1ntecl? 

l\1fR COGGESH;-\J,I~: No, I 1nirespresentecl th,1t The 011ly ti111e 
,ve !1ave S1111a1i11 fo1· ,,,eecl control is 011 est;i blisl1ccl J)!a11ts in tl1e fielcl 
after tl1ey have gro,vn at least a year JJrio1· to the ,IJ)plic,1tion "\1\Te !1a,•e 
not atte1npted it at all on the yo11ng !)eels of Tnx111 cttttings 

lvfR. PEFFER: What is the rate o[ ,tJ)JJlic,1tio11 ,tn(! the le11gtl1 ol 
ro11 trol, 

1\1fR COGGESH.AI,L· The 1·,1te ol applic,1t1on I l)el1eve ,va, t,vo 
J)Ot111cls to the acre ,tncl the le11gtl1 of control, a, I 111c11t1onecl, 011e ,IJ)
J)lic,ttion in l\1Iay w,1s st1fficie11t for tl1at st1111111e1·. 

1\1fR. J\,fARTIN "\TAN HOF: I ,,,ottld like to ,tsk Roge1·, 11 !1e i, 
goi11g to chanl:\'e £1·0111 insicle propag,1tio11 of lilac, to <>11ts1cle? 

l\1IR COGGESHAI~L: That 1s rigl1t. 
i\1IR. V,'\N HOF. T, tl1at going t11 l1e i11 tl1c ,(>ii, 
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i\·IR. COGGl:~SHAI.I~· l11 tl1e soil, tl1;1t i~ c:orrect. 111 ;1cldition to 
tl1e st)t! we ,vill ;1clcl ~a11cl lo 111,1ke 1t ligl1te1·. 

j\,JR. J li\1l vVELLS: 1 ,vot1lcl like to ask lloger Cogge~l1,1ll 11 l1e h,1s 
11~ecl sawclt1st ,ts ,1 11111\ch fo1· 1·l1ocloclc11d1·011s, ;111cl it ~o, ,,,1tl1 ,, 11,tl 1·est1lt~. 

j\,JR. COGGESHALL: Ye~, _)1111, ,ve l1,1ve. On tl1e 11e,vly beddecl 
out ones that sawdt15l hacl not been appliecl. On the one 01· two vea1· 
olcl plants, as soon as they ,ire bedcled out we aJ)J)ly tl1e ~awclust. ·rhat 
st,1ys on for tl1e liJe o1 tl1e J)la11t in the bee!, ;1 J)C1·iod of tw<J years. 

i\•IR. WELLS: J)o yo11 li11cl ,111y g1·ea te1· i11c1clence ot Pl1ytopl1 tho1 r, 
111 tl1e becls ,vitl1 it? 

l\'IR COGGESHALL: No, ,,,e clon't, 01· ;1t least 11ot to 111y k110,v-
leclge. 

lvIR. vVELLS: vVl1at ki11cl ol ,,1wdt1st do yc>t1 t1se? 
i\•IR. COGGESH,c\LL: vVe ll~e ,111y ki11cl ,ve C,ln get. 
i\1IR. ,,vELLS: How tl1ick? 
i\•IR. COGGESH,i\I~L. Pe1·]1,11)~ an i11cl1 01· i11ch ,111cl ,1 }1;1\f; two 

i11ches at tl1e very 111ost. 
lvIR. WELLS. I j11st ,v,111 t to 111ake ,L co111111e11t beiore I leave tl1e 

1111crophone ;1bout tl1is cost ,1ccou11ting. I think there is ,1 confusion 
between cost ,1cc<>t1nting ancl ti1r1e st11cly. Il yot1 set up ,1 cost account
ing syste111 1t is 11s11all)' \'e1·y si1111)le to extr,1ct f'ron1 tl1at a ti111e ancl 
111otio11 stt1dy of ho,v 1nt1cl1 eli1·ect labor yot1 are expending to procluce 
;1 give11 11111nl)e1· of c11ttings 01· to do any clearc11t operatio11. Over a 
live-year per1ocl ,tt J(oster N11rscry we provecl very clearly th,1t the direct 
l,1bor cost whicl1 yo11 coulcl ;1lloc,1te any cl,1y to ,1ny given OJ)eratio11 
cot1ld be 11111ltiJ)l1ecl by fou1· in order to ,veigl1 1t with all other costs, ie, 
indirect l,1bo1·, overhead, ancl ;1nything else tl1at keeps tl1e doors ol the 
1111rsery open. Tl1at for11111l,1 ,vorked cons1ste11tly, and the cost ,vas so 
clearcut tl1,1t is ,vl1at ,ve 11,ecl 

We then e!rOJ)J)eel back to ,1 ti111e stt1cly ;111el 11111ltiJ)lied l)y fot1r to 
;1chieve ,1 k11own cost. It is ve1·y si1nple. 

The sec~nd thing tl1at ca111e ot1t of tl1ose ccist acco11nting l1g11res was 
tl1at by far tl1e n1ost serious c1uestion in any n11r~ery is tl1e pl,1nts we try 
to grow anel clo not. Every ti111e that we took i11ventory and there was 
,1 loss, we showeel this loss in eloll,1rs, in reel. vVl1en yott see how 111t1ch 
111011ey yo11 have 5J)ent for J)la11ts tl1at aren't there you really sit 11p anel 
take notice. 

lvIODERATOR SNYDER: That is a point .Jack Hill emJ)hasized 
a couple of years ago. 

We will have time for one quick question and ans,ver. 
lvIR. HOOGENDOORN: I wo11ld like to address 1ny q11estion to 

Henry Weller. Do I understand you to say yott don't t1se any hormones 
of ;1ny kine!· tinder yot1r mist? 

j\,JR. ,.YELLER: lJnder tl1e 1nist we clo not 11se any hor1no11es. 
1\1IR. HOOGENDOORN: You said it dieln't 1nake any elilference 

whether yo11 ttsecl l1orn1ones or not. We have ,1 1nist syste1n ,ind we use 
l1<>r111one5. v\TJ1y elo I ger ;1 clilference i,1 ce1·t;1i11 ite,115, Sc1111etin1e5 
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11si11g a No. 3 ,vill gi,•e bette1· 1oot111g a11d s0111et1111es ,1 No. 2 V11 ill be tl1e 
best. 

~•IR. \•VELLER. 1-\s I 111c11t1011ed })1·c,•io11sly, ,,•e clo 11ot 11se a11y 
l1or111ones under 111ist, anc! l att1·ibute tl11s 111ostly t<) tl1c })1·oble111 oi 
exce~sive leachi11g Tl1e a11101111t ol water tl1,1t J),t~ses th1·011gl1 evidently 
s11l)cl11es a11y !)enef 1ci<1I aid fro111 rol)t1ng j)OWcler~. I l1dve 11ot seen all)' 
~1g111f 1ca11t dilfe1·e11ce. 

~·IODEll1\ 1'0ll SNYDER. C,1se, 1t 111,ty be tl1e co11cl1t1011 oi tl1e 
c11tti11g i11 tl1e botto111 t,,•o i11cl1es. 1'he l101·111011es 111ay be clicctive ,,•itl1 
tl1c !1,1rcler cutti11gs ,tnd not tl1c ~otte1·. 

1 ,vo11lcl like tc> t,1ke tl11, OJ)})o1·t11n1ty to tl1,111k tl1e p,111cl 111c111be1·s 
101· tl1ci1 f)a1·tici1)atio11. I tl1i11k tl1,1t il yo11 ,ve1·e co11l11sccl ,vl1en yc>u 
c,1111c i11to tl1e 1·c>o111 yo11 ,11·e J)1·ob,1bl)• eq11<1lly co11l11sed 110,,•. '· 

vVe co11lcl s,1y tl1ere a1·c 111,111y ,,,ay.s to J)t·o1),1g,1te J)l,111ts ,111d p1·ob
;1bly c)11e thi11g ,vl1icl1 is very ele111enta1·)' b11t ,ve so111eti111cs lose sigi1t of 
1s tl1,1t if ,vc cl1ange c)11e J)rocecl11re or J),11·t of one 1)1·ocec!11re we a1·e 
going to have t<> w,1tcl1 all otl1cr operatio11s. We ca11't go [1·0111 tl1e 
g1·ee11!1011se to tl1e 111ist to tl1e colcl lra1ne a11cl eXJ)ect to ,,•<1tc1· the sa111e, 
to t,tke the s,1111e t)'!)e ol ,voocl ,111cl ca1·ry 011 ,ti! otl1er procecl11res as we 
l1,1ve for111e1·ly done. 

I ,v1ll no,v t111·11 tl1e 111cet111g b,tck to P1·c~1cle11t Roy No1·cl1ne. 

J>RESlDENT NORDINE. .J 11st a cottJ)le ol br1el ,11111<Jtt11ce111e11ts, 
,incl one is tl1at l)oth the l~xec11t1ve Co1n1111ttee ,tnd ~·[e111bcrsl11p Co111-
n11ttee V1•ill 1neet {01· l11nch cl11ri11g tl1e l1111cl1 110111·. 

All tl1o~e ,,,}10 ,,,ill be SJ)eake1·s 01· ,,,]10 ,viii be appea1·i11g 011 tl1e J)1·0-
g1·d111 tl1is aiternoo11 a1·e to 1neet 1111111ediately i11 tl1is co1·11c1·. 

The 111ecti11g i~ dis1111ssecl 1111til tl1is ,1itc1·110011, wl1icl1 ,v1I! begin 
J)l'Olllptly ,It l :30. 

Tl1e session 1·ccessecl ,11. I 2:0() 110011 . 

• 
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SATURDAY AFTERNOON SESSION 

·December 12, 1959 

Tl1e li11,1l sess1011 co11vcned ,l t l: 35 o'clock, J>1·esille11 t N 01·d111c call
ing the 111eeting to order. 

PRES1DENT NORJ)INE: Tl11s S,1tt11·clay afte1·110011 prog1·,1111 l1as 
beco1ne ,t tracl1t1on ,v1tl1 tl1is Society. The }Ja1Je1·~ give11 by ot1r 111e1n
be1·s are very short. "J'l1e1·e ,vill be t1111e at tl1e e11cl ol the session to 
,111swe1· s0111e of tl1e q t1estio11s. 

Ot11· }\,follerator tl1i~ ,1ltcr110011 will be .J,tck Bl,1t1w. 
l\'l0l)EllATOR l)Lf\U\V: L,tllies ,incl ge11tle111e11. l{ec,111sc we 

11,1,•e very little ti111e this ,1lte1·110011 ,111cl IJeca11~e we l1,1ve ,t g1·e,1t n11111be1· 
of spcake1·~, l ,viii 110w 1J1·ese11t l\,[1·. vV,1lte1· G1·a1111JJJ to ~1Je,1k 011 ''P1·op,1-
g,1 tion lleco1·cls." 

lvl1·. Gr,11111JP pre,e11tcll 111s pape1· 011 tl1e esse11ti,1l ,t~pect, ol kec1Ji11g 
,1ccurate p1·op,1g,1tio11 recorlls. (AJJpl,1t1sc) 

PROPAGATION RECORDS SYSTEMS 
\;\T. F. GRAi\'11'1' 

/. S. 11/ells N1t1se1·)', I1ic. 
l{ed Bani<, 1Vew fc1·sr:y 

S0111c t1111e ,1go tl1e1·c ,tJJtJea1·ecl i11 tl1e A111e1·ic,111 N t11·se1·y111,111 ,t list 
o( co1111c cleli111tions, i11 ,vl11cl1 a p1·01J,1g,1to1· ,1•<1s clesc1·1bed as ''tl1e lellow 
,vl10 1·11ns tl11·011gl1 tl1e g1·ecnl1ot1ses JJtt!l1ng ottl tl1e lle,1cl c11tt1ngs befo1·e 
the bos~ co111es a1·ounll. ln the eve11t tl1e boss 1s tl1e JJropagator tl1en 
l1e does tl1e s,1111e belore hi~ (riencls co111e ,trl)Und." 

Now J,1ter 111 the se,1,011, at a "'i11ter 111eeti11g i11 Clc,•elancl 01· Pl11J,1-
clcl1Jhi,1 JJe1·l1,11Js, ,vl1e11 tl1is fello,v 1, qt1est1011ed 011 tl1e 1·est1lts oJ ,t JJ,11·
t1c11la1· st1·ikc, l1e will c;1J111ly 1·eply, ''011, 85-90 JJe1· ce11t." vVl1at l1e 
1·eally 111e,111s, of cou1·se, 1s tl1,1t he st11ck 12 01· 13 l1t1ncl1·cd, g11essecl it was 
,t I 000, rooted 700 ;111cl l1g111·es he ,v,ts cloi11g JJt·etty well. I a111 st11·e tl1at 
,111y of yo11 1n tl1is auclience, who have l1,1cl the exper1e11ce ol keepi11g <111 
,tccurate reco1·cl fo1· 011e se,1~011, ol an operatio11 tl1,1t' was dee1ned !1igl1ly 
~t1ccessft1l 1n years past, c,111 testify to tl1e ~l1ock tl1,1t 1s i11 sto1·e to1· tl1e 
g1·0,ver wl10 l1as bee11 g11ess111g at l1is ve1·y co111£01·t,tble JJercent,1ges. 

I feel tl1;1t tl1e 111,1in 1·cason 11101·e records, JJ,11·tic11larly p1·op,1gato1· 
1·eco1·ds, ;ire 11ot kept by 1111r6ery111e11, both large ,111cl s111all, 1s that 1nany 
tJeople think that to kecJJ I l1ese recorcls i~ too t1111e co11su1n1ng and really 
11ot wortl1 tl1e effort. T'l1is type ol th111king co11lcl not be further tron1 
the t1·t1 tl1. 

A goocl sy~te111 ol. JJl'O\Jag,1tio11 1·cco1·lls c11ta1ls tl11·ee co11side1·,1tio11s, 
~i111pl1c1ty l1rst and fore111ost; cont11111ity a11d acc111·acy. I put s1111plicity 
tirst because I feel th,tt it is the essence of ,t good syste1n. A great 111any 
JJeople who endeavor to keep p1·01J,1g,1tion recorcls sta1·t out all li1·ed 
,v1th entl111si,1s111 ,incl l,ty 011t ,tn elabor,1te sche111e 011ly to ti11cl that tl1e)' 
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l1ave cred.ted ,l 1·ocl 101· tl1eir 0,,,11 b,tck - Tl1ey qt11ckly give 1L tip to1· it 
'i~ too t1·oubleso111e ,111d 11101·e 11111)01·tant, too ti111e co11stt111111g. This is 
1)1·ob,1bly t11e g1·e,1test pitfall i11 tl1e ,vJ1ole conceJ)t ot kee1)1ng J)1·opd.ga
t1on 1·ecords. 

The second co11sicleratio11 111 keeping goocl 1·eco1·cls is co11ti11uity. 
To keeJ) a really co1111)rehen~1ve 1·ecorcl all ele111e11ts ot tl1e ])1·op,1gati11g 
J)1·ocess 111ust be reco1·clecl. Anyti111e the J)artict1l,1r c1·01J 1s ,vo1·kecl 011, 
,111 e11t1·y shot1lcl IJe 111,1de; ~t1cl1 ,is a s1)1·d.y111g 01· d1·e11cl1111g, etc. To 
si1111Jly e11te1· tl1e 11t1111lJe1· stt1ck ,111cl tl1e11 tl1e 11t1111be1· 1·ootecl is not 
e11ougl1. Entries 111,1cle alo11g tl1e ,,,ay ,,1111 tell tl1e sto1·y ol the £111,1! 
ligt11·e, be it goocl or bacl. II tl1e st1·1ke 1s ,t goocl 011e, tl1c11 co1:idit1ons 
c,111 be clt1plicated 11ext t1111e. 11 it is a poo1· one then tl1e 1·c,1so11s why 
,I1ot1lcl sl10,,1 ltJJ 111 tl1e e11t1·1es 111L-1cle clt11·111g tl1e J)1·01J,1g,1tio11 jJ1·oces,. 
J 11 01·cle1· fo1· tl1e 11eces,1ry en t1·ies to be 111,1cle, tl1e 1·eco1·cl~ 11111st be 1·e,1clil y 
av,11!,11Jle, ,vl11cl1 111e,1ns they 111t1st be kej)l ,is close to tl1e be11cl1 as pos• 
,ible. \,Ve kec11 0111·s 1·1ght in tl1e sl1ecl. 

rrl1e last COl1SIC!e1·;1t1on is ,ICClll"ilCY- i.\lI JS /'01· 11augl1t 11 ll1c l1gt1res 
,11·e 11ot t1·t1e A11yo11e who goes to the t1·011\Jle ol kee1)1ng records ,111cl 
tl1c11 111,1kes 111ist,1kes 01· to1·gets ,in e11t1·y 1s ,i1111)ly ,vasti11g !11s ,,a]11,1ble 
ti111e ,111cl ,vo11lcl 1Je bette1· ott to 111ake ,1 le,v ext1·,1 c11tti11gs. \•Ve l1ave 
fo1111cl tl1at tl1e gre,1test so111·ce of e1·1·01·s co111es t1·0111 neglect111g to reco1·cl 
,111 e11t1·y, or a1·1·1,1e ,It a f111al tot,11 ,vl1e11 the j),11·tict1la1· opc1·,1t1011 is ove1· 
,incl f),1st. This 1s 111ost e<1sily co1·1·ected l)y 111,1k111g 011e J)e1·,on 1·espon
sible lor the 1·ecorcls ,111cl l1avi11g hi111 1nake ,111 entries. \,Vitl1 tl1is sche111c 
tl1e1·e 1s no dot11Jt ,1s Lo who 1s to 111ake a jJa1·t1c11l,11· e11t1·)' 

I ;1111 s111·e tl1,1t t11e1·e ca11 1Je ,ts 111a11y goocl syste111s ,is tl1e1·c ,11·e i11-
cl1vicl11als 111 tl11s 1·00111. Eve1·yo11e sl1011lcl clec1cle fo1· tl1e111,elves ,vl1,1t 
tyj)e o/' reco1·cl ,,,ill best f11Itill tl11s JJa1·t1c11la1 11ced. I ,1111· go111g to ex
j)l,1in 0111· syste111 in detail; n<1t tl1,1t any one sl1<Ju!cl e11111l,tte 0111· 1netl1-
ods, b11t s1111JJly ,ts ,111 examJJ!e ol ,t p1·opag,1tio11 reco1·d syste111. 

01t1· syste111, like ,111 tl1i11gs c1·e,1ted IJy 111,t11; 11,tcl ve1·y !1t1111ble beg111-
11111g~, b11t 11011e tl1e less ,v,1s a st,11·t 

Tl1e 11ext )'edr ,,,e 111ac!e e11t1·1es into a11 exte11s1011 ]J,1cl, ,,,l1icl1 is 110,v 
the IJ,tsis ot ou1· syste111. Eacl1 g1·ot1JJ of 1)l,111ts to be 1)1·op,1g,1tecl, whetl1-
er by c11ttings, gr,1lting or .,eccl, 1s ;1ssignecl ;1 1111111ber ,vl11cl1 stays ,vitl1 
tl1e g1·011 p th1·ot1gl1011 t tl1e p1·01),1g;1 t1on 1)1·ocess. If tl1e sa111e g1·ou p is 
going to be treatecl i11 t,~,o 01· 11101·e clifle1·e11t ,vays, i.e., witl1 cliffe1·e11t 
hor111ones 01· in clille1·e11t 111ecl111111s, tl1en a cl,1sl1 nt1111ber is ,1cldecl. This 
n11111IJer, along ,v1th the , 1a1·iet;1l na111e, the cl,1te, tl1e nu111be1· p1·opagated 
,tncl tl1e t1·eat111ent 1s e11te1·ed i11to tl1e exte11s1011 ]J,1cl. Tl1e s<1111e info1·111a
t1on is also written on a 12 incl1 wl1ite ]Jlastic l,1bel. 

This label st,1ys with the g1·0111J 1111t1l tl1ey ,11·e e1tl1e1· sold 01· set 
011 t 111 to the l1elcl All co111111en ts, not a t1ons, etc. a1·e ]JU t i11 to this ex
te11sio11 ])acl d111 i11g tl1e 1J1·01)ag,ttio11 JJ1-oces, 011e of tl1e tl1111gs ,,,e l1,1ve 
fou11cl 1s tl1at ,ve cite! 11ot allo,v e11ougl1 SJJace £01· 1·e111a1·ks ancl v-1e1·e w1·it
ing ,111 over tl1e JJad, which leacls to conl11sion About two entries per 
p,tge of this size is 1n,1x1mum,. 1\t the encl of the season we go through 
these 1),tds, adcl ll}) tl1e totals, f1g111·e the fi11,1l J)e1·centages, ,111aly1e any 
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tests n1<1cle ,111cl gener,1lly Ji11,1lize tl1e <lay to cl,1y co111111e11ts. All tl1is 
1nforn1ation 1s tl1en concle11sed ancl ente1·ecl i11to ,1 111,1ste1· recorcl book. 

Eacl1 !)]ant ,,,e 1)1·01),1gatecl l1as ,1 J)age a11d ,t ye,11· to yea1· ,1ccou11t 
o( ou1· 1·esult~ ,vitl1 it. \,Ve t1·y to kee1) tl1e entry to ,t 111axi111un1 of one 
~e11tence since 1l1e exten~io11 pacl~ ,11·e kept ancl ,ve c,111 alw,1y~ refer 
back if tl1e need ari~es. 'I'l1e~e books ,11·e 1)reservetl ,t little 1nore care
l11lly tl1an tl1e sl1e<l books, for here i~ tl1e es~ence ol ,111 0111· lincl111gs. 
Tl1e exte11sio11 J)ads :11·e si111J)l)' boltecl togetl1e1· ,1lo11g ,vitl1 ,in i11tlex ,incl 
kept l1a11cly. 

This tl1e11 1s 0111· JJt"l>J),tg,1tion recot·tl syste111 vVe tl1i11k tl1,1t 1t 111eets 
tl1e require111e11ts, 01· IJe1ng s11nple, co11tin11011s, ,111tl 1·e,1~on,1bly ,1cc111·,1te. 
It l1as workecl ,veil Lor 11s i11 the past ,111cl is p1·ese11tly ,vo1·k111g well. I 
l101)e th,1t it 111a)' se1·ve to l1el !) so111e ol yo11 to ~tart ,111tl 111,1i11tai11 you1· 
o,v11 p1·01),1gatio11 1·ecorcl syste111. 

l\1IODEllATOR BL1\lJvV: 'l'h,111k yo11. 
The next ~peake1· on tl1e prog1·,1111 w,1s to be 1)1·. \,V,1x111,111. He l1,1s 

,1sked n1e to t!elay his t,1lk ,111cl our s1)e,1ker ,viii be Vincent K. B,1iley ol 
tl1e .J. V. B,1iley Nursery, St. Paul l\1Jin11esota. l\,Jr. Bailey. 

I\1IR. VINCENT K B:\ILEY: l\1ly s11bject i~ e11titlecl, ''P1·01),1g,1tio11 
of P11t1111., c1 ,te11a :111cl 1~111.n11s ti 1/rJ/Jll ancl tl1e11· Sto1·,1ge Ove1·,v111te1·." 

We 11se ,1 co111pa1·at1vely la1·ge greenwoocl c11tting 101· tl1i~ 1)111·1)ose. 
A~ you ca11 see J1·om 011r exl11bit, the cutting is 10 to 15 111cl1es long. We 
like this l,11·ge cutting bec,1use we tl1ink that 1t st,111cl~ 11p better ir1 the 
operatio11 ()l JJlanting cli1·cctly trom tl1e J)l"OJJagation IJe11ch to tl1e lielcl. 

I 111igl1t st,1te here tl1,1t v.1e do not clo any J)Otti11g of rootecl green
,,,ood c11tti11g~ 01· 101· tl1,1t 111,1ttt:r ol 1·c)oted conile1· c11tt111gs. vVe J)la11t 
eve1·ything clirectly i11to tl1e field. 

Now tl1c 1~1·1t1111s p1·01),1gation \V(>ocl is t,1ke11 lro111 a stool block ol 
ccrtiliecl vi1·11s-tree stock, ,1 J)rogra1n whicl1 our state, ,tlong ,v1tl1 111,1ny 
otl1e1· states, 1~ SJJ011so1·i11g. This cert1lied stock, I J)1·es11111e, is ,t little 
bette1· tl1,1n tl1e othe1· stock. Howeve1·, I a111 s111·e ycJ11 co11lcl get s1111ila1· 
1·cs11lts tro111 1111ce1·t1liecl stool blocks. Tl1e 111ai11 tl1i11g 1s tl1e co11clit1011 
of the 111ate1·i,1l when yo11 t,1ke tl1e cutting. \,Ve like ,1 111ediu111 gree11 
c11tting, 11ot too riJ)e. Tl1is is the11 1)repa1·ed ancl J)Ut in an ,1i1·-condi
tioned greenhouse. 

No,v I a111 ratl1er 1J,1rt1al to s11nligl1t ancl conte11d that as 111uch 
s11nlight ,ts IJOssible shoulcl be used in tl1e JJ1·01)agation ol any green,vood 
or co11ile1· c11tting. I tl1ink s11nlight is a source ol ,111 011r ene1·gy and 
within cert,1in li1nits it is beneficial in tl1e propagatio11 of cutti11gs. 

vVe got by count in 1957, seventy-eight pe1· cent rcJoted on the basis 
o( 1·011ghly 9,000 cuttings ,vh1le in 1958 ,ve had a 75 per cent stand out 
of tl1at pla11ting. Tl1is ye,1r, J haven't l1ad ti111e to tabulate tl1e 1·est1lts. 
N<>''' tl1is is J,11· £1·0111 tl1e JOO 1Je1· cent tl1,1t ,,,e v.1011lcl like, of cot11·se, b111 
,,,c cl<) tl1i11k it is ,atisl,1cto1·y ,111tl it JJ,ty~ o,1e1· tl1e otl1e1· 111etl1ocl of JJJ"<>JJ
;1g,1tion of 1~1-it11ttJ, tl1,1t 1s by bt1ddi11g on P. ar1ie1·1ca11r1 11nde1·stocks. 

We {eel rather proucl that these c11ttings are well-rooted. They are 
rooted ttJJ ,111cl down the stein 101· ,it le~1st t,vo incl1es. T'he1·e ,ire enough 
1·oots 011 tl1e111 ~o tl1;1t tl1ey ,viii sta11cl, as I ~<licl befo1·e, IJlanti11g ot1t 
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(li1·ectly i11 tl1e l1elcl. "fl1ey ,v1ll go on ,111cl 111,tke salable plants i11 a 
1r1ini1lllllll of ti111e. 

Yott 111igl1t ask, ,vhy clo we pro1),1gate J:>1•u1iuJ c1~·te1i(t a11d P1·u1ii1s 

t1 tluu(t l.ro111 g·rce11woocl ct1ttings? 1n the lirst })l,,ce, we tl1ink 1t is a 
little better with the aclvent ot c,1nned or J)Ottecl nursery stock. Those 
nt1rscries th,1t ,11·e tising tl1is 111ethod fo1· sales 111t1cl1 prel.er the own-root 
J)!a11t. I thi11k tl1e landscape 1nen ,ire co111ing to realiLe, too, that tl1ey 
;11·e 111t1cl1 111ore valt1,tl)le bec,1t1se ol the reclt1cecl trot1ble with various 
tyJ>Cs oI t111clerstocks tl1,1t 111ight be 11sed. The c11sto1ner isn't contint1-
ally wo11cle1·ing wl1,1t i5 co111i11g tip arot111d l11s 01·11,1111ental pl,tnts. 

Now we sto1·e these c11ttings i11 a 1)o!yetl1yle11e w1·,1pping. vVe IJt1t 
.,bout 200 !)er b,1Ie ,ind roll thein 11p. First, ,,•e t,1ke tl1e111 out of the 
bench wl1e11 they ,ire 1·ootecl ,incl n1ature wl11ch i11 011r locality is aro11nd 
October 20 to 25. By tl1is ti111e tl1ey ;11·e well h,11·cle11ed ,111cl ca11 be put 
in tire refrigcr,1tecl stor,,ge roo111 wl1e1·e the te1111)e1·ature is kept between 
32 to 34 clegees F. Hc1·e, tlrey ;11·e kept, w1·apped up in this polyetl1y
Ie11e witl1011t ,111y J)acki11g or 11101st11re 11ntil J\,[,1y, ,,,hicl1 is our seaso11 
for })!anting 011t. Occasio11ally ,ve do l1ave ,1clverse weather conditions, 
so we l1olcl the111 1111til ,is late ,is the 111iddle of J\,f,1y, when ,ve tind we 
get ne,1rly as goocl ,1 st,1ncl as by ea1·ly planti11g · 

Tl1e s11rvival in tl1e tielcl is not 100 per cent. vVe ,11·e quite well 
s,1ti~liecl, ho,vevc1·, witl1 tl1c s11rv1val. I a1n st11·e we co11ld get a g1·eate1· 
s11rviv,1l 1f ,ve would pot these plants, b11t tl1e 11111cl1 1·ed11ced cost ot 
l1,1ndling 11ncler tl1ese conditions I thi11k 111ore tl1;1n l)ays [or tire slightly 
1·ecluced s11rvival in tielc! J)l,111ting. 

We a1·e c1t1ite i11tere~ted i11 costs WI1ile I clo 11ot keeJ) 1·eco1·ds we 
tl1i11k tl1,1t tl1is 111,1tte1· ot goi11g cli1·ectly into tl1e tielcl l1,1s given 11s a 
t1·e111endo11s s,1v111g i11 J,1bo1·. \,Ve clon't l1ave to l1a,,e a tr11ckload of 
J)l,tnts goi11g 011t eve1·y 110111· 01· t,vo to tl1e J)l,111ti11g 111achine. vVe can 
lo,1cl e11011gl1 i11 tl1e J)ickt1J>, to kee1) ,1 1·e,1so11,1bly good-sizecl J)la11ting 
crew b11sy J)l,111ti11g tl1e wl1ole clay. Tl1ere ,,,e tl11nk ,ve a1·e ~aving a 
co11sicle1·,1ble ,1111oun L Jt1st in 0111· tr11cks. 

This J)olyethylene ,ve 11se is a low-cost J)1·ocl11ct. 111 0111· case, ,ve 
get it fo1· c,1rrying it ,1w,1y 11·0111 tl1e ,vl1oles,1le ca11dy co111pa11y tl1at Iras 
it as w,1ste 111;1 teri,11 f ro111 tl1ei1· 1·et,1il pack,1ging opera ti 011. 

111 s11111111,11·y tl1en, we l)elieve that tl1e light i11 Ll1e air-conditioned 
g1·eenl1011se is one of tl1e 111a1n Jacto1·s tl1at 1s 1·es1)011sible £01· 0111· 111od
e1·ate s11ccess i11 tl1e rooti11g ,111cl J)ia11ti11g of this pl,1nt 111aterial. 

J\,JODERATOR BLAlJW: Next 011 tl1e J)1·ogra111 is Leslie Han
cock. I tl1111k "''e h,,ve l1ea1·cl ,1l)o11t tl1e B111·lap CJ011d l\'Iethod and ,,•e 
wo11l(l like to l1ea1· f1·0111 J\,Ir. Hancock again b11t l1e believes that l1e has 
,1!1·e,1dy exJ)l;1i11ecl tl1e esse11ti,1I det,,ils of tl1is p1·oced11re. 

\,\Te w,11 11ext !rave a pape1· 1·ead by D1· j\,f,1l1lstede. 

DR. JOHN J\,IAHLSTEDE: Tl1ese t,vo techniq11es a1·e clesc1·ibecl 
01· a L Je,1st 011 tl i11ecl i11 tl1e de111011str,1 tio11 exlril)i t disj)layecl in tl1is 1·001n. 
S0111e of yo11 !1,1,•e !1ad a11 OJ)J)o1·t1111ity to look ;1t tl1e111. Tl1e papers have 
been J>1·e1),1recl by J\,f1·. DonaJcl B. ,,v11ite, ,1 g1·ad11ate st11dent 111 0111· de
J),11·t111enl at Io,v;1 St,tte University. 
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Dr. j\,Jal1lstecle 1·e,tcl tl1e J),lJ)e1·, ''L,1111i11,1te l~L1clcli11g, ;\ 1·ecl1nic1L1e 
fo1· BL1dd1ng Inco1np,1tible \,Voocly Pl,1nts." (f\J)l)l,tL1se) 

''LAMINATE BUDDING'', A TECHNIQUE FOR BUDDING 
INCOMPATIBLE WOODY PLANTS 

DoNAJ,D B. ,,vH[l E 

l)epr11 t1;1er1t rJf HrJ1 /.1c1tll1t1e 
lu1va St£1tc Un1vc1·s1ty 

A r1ics, I o,vrt 

, 

lncon1patibility bet,vee11 st<)ck a11cl scio11 11,1, lJce11 ,1 !);1,is lo1· re
sea1·ch in the l:ieltl ol: ))l,111t j)l"OJ)agat1011 lo1· ce11tL1r1es. Tl1c J)te,e11t 
tecl1niqL1es, t_or the 11105t p,11·t, l:incl tl1eir beg11111111gs hu11cl1·ecl~ of ve,11·s 
ago when inge11ioL1s })l,111ts111e11 developed the cloL1ble ,vorki11g 111etl1otl 
o[ JJropagat1011. Jol111 ll;1rk111son (7) 111 I (i29 ,v1·ote, ,,-1-11e gree11 ,t11d 
yellow nectorin do best 011 pl11111111e stocke'· b11t tl1,1t otl1e1·, ,hoL1ltl be 
,vorked on a11 ''a1)1·icocke'' tl1J.t ,v,t, j)1·ev1ot1sly ,vo1·kecl 011 ''1)IL1111111e or 
they will die o( sta1·vat1011." 111 166.5 i\L1sti11 (1) w1·ote, ''Set gr,tlt LIJ)011 
g1·aft for clive1·s ye,trs t9getl1e1·." j\,filler (5) i11 I 759 clesc1·ibecl cl<>t1ble 
work111g j)ea1· a11cl qL1i11ce ,vl1e11 tl1e J)e,tr to be cl,varled ,,,,ts L111co11ge11i,tl 
\\

1 itl1 the qui11ce. ' 
l\'Io1·e recent!)', G,11·11er (3, ·}) pL1blisl1ecl ,1 cle,c1·i1)tio11 <JI ''D<Jt1ble

Shield Buddi11g'' in ,,,J1icl1 a l)!1ncl sl1ielcl ot tl1e co1111)atil)le v;11·iety is 
111serted into the stock so ,is to be ,in 111te1·111ecliate l)et\\1ee11 tl1e stock 
a11d the va1·ietal b11d. He ;tates, ''Tl1e 1·es11lt111g trees h,1,'e clevelo1)etl 
st1·onge1· 11nio11s ,111d g1·0,1•11 11101·e tl1,111 single ,,,01·kecl trees ... D011ble
,hielcl ,111d si11gle bL1ddecl t1·ees ,vere sa,1111 lo11gitL1cli11ally tl1roL1gl1 tl1e 
11nio11 ,incl tl11s 1·e,1ealecl tl1,tt the 1nte1·111ecl1.1te b11clless sl1ielcl l1,1cl g1·0,v11 
rajJiclly ancl had beco111e the 111ai11 li11k bet,11ee11 tl1e \,V,lli,1111s' sc1011 ,111cl 
tl1e qt1i11ce 1·ootstock." 

N1col1n (6) f11·st clesc1·1becl tl1e ''N1col1e1·e11 I311tl'' 111 1953 1-11is 
111etl1ocl 11tilizes a ''T'' 111ci~1on i11 tl1e ,tock, 111to ,vl1icl1 ,l variet,1I IJt1tl 
is i11serted ,,,ith a 111atch111g ''11icolie1··• sh1elcl l)et,veen 1t ,111cl tl1e stock 

In Eu1·01)e, l)otl1 o( tl1esc 111ethocl, ha,1e J)1·ove11 to be s,1L1sl,1ctory to,· 
overco1n1ng ce1·tai11 i11co1nJ),tt1bilit1es ot J)lants J)1·01),1g,ttecl by g1·,1lt1ng. 
Howeve1·, 1n Nortl1 ;\111e1·ica the aJ)plic,1t1on ot tl1e,e tecl1111ques l1c1; 
gene1·ally led to 11nsatistacto1·y sta11ds in tl1e tielcl. · C11111111111g, (2) 
secured 011ly a 55 JJe1· ce11t sta11cl ,vitl1 N 1col1e1·e11 b11clcl111g at tl1e C,111acl,t 
Experi111ental Far111, i\'fo1·cle11, i\·Ja111toba, 111 a 195(-j t1·1,1l. F1·0111 ,•e1·bal 
and other co11111111nic,1 tion ,,,1 tl1 p1·01),tgc1 to1 s i11 tl1is co1111 t1·y 1 t l1,1s be
co111e ap1)arent tl1at 1·e,t1lt; !1a,,e 11ot bee11 s,1t1stacto1·y, ,,e1·)' JJC>,sibly be
ca11se of tl1e clit[e1·e11t cli111at1c co11cl1t1011s lo1111cl 111 ,1 co11ti11e11t,1I 01· i11-
lancl cli111ate. 

Trials at Io,va State U11ive1·,1t)' also ,ve1e 1·,1tl1e1 cli,,11)po111t111g Yet, 
it see111s sate to asst1111e tl1at the t1·1als ot Ga1·11e1· a11cl Nicol1n 11,tve es
tablished the J)1·inciple a11d JJ1·actic,1bil1ty of the dot1ble sl1ield tyJDe bt1cl· 

1Journa1 Paper No J-3781 of the l01,.va Agr1cultur,d and Home Economics E>.per1mcnt Station, An1cs, 
Iowa, ProJect No 1310 
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lling I ndeecl, tl1e v,1 I tie of s11cl1 a 111ethocl is ,,,ell 1·ecog11 it.eel. Becat1se 
tl1e clo11ble sl1ielll ty])e l)t1llcl111g !1,1s JJ1·rJ\'e11 ,o ,11ccessf11l i11 E11ro1Je, 
,tud1es we1·e initi,1tecl to clevelo]J a C(JlllJJ,1r;1l)le 111etl1ocl tl1,1t ,voulcl con
sistently give st;1ncl, ec111iv;1lent to tl1ose 1·e,1l1zed by tl1e 01·cli11,1ry single 
bt1clcl1ng O]Jer,1tio11 1111cle1· No1·tl1 .i\111er1can co11clitio11s. Tl1is st11cly 1·e
s11lted i11 tl1e ''l,1111i11,1te l)11cl'' tecl1niq11e for J)rOJ),1g,1ti11g 111co1n1)atible 
,voody JJl,1nt, IJy b11clcling. 

1-he ''La1ninate'' 111etl1ocl consists ol t,vo sej),1r,1te l)11clcling opera
tions e111JJloying the 11(Jr111,1l ''T'' b11cl techniqt1e, ,p,1cell tl1ree or 1nore 
weeks apart. Tl1e l,1111inate !Jud clepe11ds upon tl1e use of ,1 n1a11ufac
tt1recl !Juel stick wl1icl1, to tl1e author's kno,,,Jeclge, 11,1~ 11ever l)elore been 
reportecl in ,t scientific p11bl1cation. 

B11cls of tl1e cle,i1·ecl v,1r1ety are first b11clclecl c>11to co111JJ,1tible i11te1·
stock ,cions ;1t intervals of ,l]J]Jroxi111ately tl11·ee i11cl1es a11cl st,1ggerecl tl)J 
and a1·01111cl the lJr,111ch i11 SJJir,tl f;1shion. C,1re 11111st be t,1ke11 to e11sure 
that 011ly ,1 111ocler,1te ,111101111t of bark (ancl woocl, if clesired) is taken 
,vitl1 this b11cl. 111 effect. 011e 111akes a b11d stick of tl1e cles1recl variety 
fro111 ,t br,1ncl1 o( tl1e co111JJ,1tible inter111ecliate stock. Tl1e ''SJJeecl-Easy'' 
type b11c! tie gre,1tly f,1c1lit,1tes the JJreJJa1·ation of tl1e 111,11111f,1ctt1recl bud 
sticks. Afte1· the b11cls have united, a process wl1icl1 t,1kes ,t]Jproxi,nate
ly three weeks, they ,ire 1-e,110,•ecl by slic111g into the ,voocl of the 1nan11-
f,1ct11red bt1c! stick so tl1at :1 s1nall platelet of tl1e i11te1·1necl1ate stock is 
re111ovecl witl1 tl1e v,1riet,1l IJ11d. This ,,nit, or ''L;1111i11,1te I1t1cl," con1-
posecl of ,1 IJ11cl ,v1tl1 a knitted shielcl on the l),tck of it, is 110w handlecl 
in the sa111e 111,111ner ,1, ,1ny other b11cl ,vo11lll lJe i11 tl1e ''T'' l>ttllcling 
techniqt1e 

Success o( thi, 111ethocl' clictates th,1t l)ud sticks lJe n1;1cle as early as 
JJossible in the IJ11clcling season, in order to allow s11((icient tin1e for the 
b11cl to knit to tl1e co111patil)le stock before the la111in,1te l)11cl is trans
ferred to the 1·ootstock The la111inate b11cl is !)est tr,1nsferrecl at the 
nor111al ti111e set asicle for tl1e J)ropagation of tl1e variety 111 911estion. 

The ex1Jeri111ent £01· testing the la111in;1te IJ11d tecl1niq11e \Vas started 
on T11ly 22, 1959 On tl1,1t date, Bartlett JJe,11· !Jt1cls, ,is 111;111y as nine 
per sten1, ,vere inse1-tecl 011 Be11rre De A11 io11 stock I3y 111icl-A11gust 
these bt1cl~ h,1cl knitted s11flic1ently for transfe1·. On SeJ)te111be1· first, 65 
lami11,1te b11cls (Bartlett 011 De An io11) we1·e i11sertecl on "j\,f,1lling Q11ince 
''A." Si11ce Q.11ince '' ;\'' is not reliably !1ardy at 1\1nes, ,1 b11d-take count 
was 1nade on 13 Octo!Jer ;incl so111e b11ds ,vere sacrificecl to make sure 
that they were alive. Fifty seven or 87.7 per cent of tl1e 65 laminate 
l)11cls, had k11ittecl to tl1e stock a11d were alive. 

The total ti1ne req11irecl to accomplisl1 the two !)11clcling operations 
with the la1nin,1te l)ucl is just tv1,ice the time req11irecl to /Jlace one single 
bucl. If one consiclers the per cent take and the ti111e req11ired to make 
the necess,1ry 111aniJJ11lation.:;i for either of tl1e E111·ope,1n 111etl1ods, it ap
JJears that tl1e l,1111111,1te 111ethod is more eco110111ic,1l. 

T_l1is tecl111iq11e co11lcl be easily scl1ec!11lecl 111to · tl1e IJt·esent system 
of b11clcling 11~ec! l)y 111ost nt11·seriE's. Since the E11rOJJe,111 ex1Jeri111ents 
otfe1· ex1Je1·i111e11t;1l J)1·oof of the i)a~1c ]Jri11ciJJle, tl1e l,1111i11ate i)ttcl tecl1ni-
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qt1e 111,1y \)c consicle1·ccl st1llicie11tly cle,,elo1)ccl {01· t1·ial l)y 11111·sery111en 
,vl10 1111gl1t IJe11efit IJy it~ t1se Ft11·tl1e1·111,>1·c, tl1c1·c is 110 1·e,1~(111 ,vll)' 
la111inate bt1cld1ng sl1ot1ld IJe 1·e,trictecl to l1·t1its, ~i11ce the p1·inciples 
~l1011lcl ,lJ)JJly to ,111 ,v<)ocly J)la11ts that a1·e 1)1·01),tg,ttecl IJy IJ11clcli11g. 
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Jo,va State Un111e1·,5it)' 

Aines, lo,va 

One of the 1najor obstacles in producing i11terste111 dwarl trees is 
the prolonged time interval between propagation and salable size. The 
present n1ethods encompass a mini1n11m of two growing seasons. 

The tecl111iqt1es ttsecl toclay are essentially tl1e s,11ne ,ts tl1e one cle
scribecl in 1665 by J 01111 Rea (I) . He wrote ''I 11,t vc fot1ncl <>LI t ,tnother 
cx1)edient to hel1J tl1e1n (dwarf tree~) for,v,trd, tl1,tt i~, l)y grafting the 
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grot1nd, with one graft, ancl when that 1s g·row11 to tl1e bigness of a 
finger, graft tl1ereon, abottt eight incl1es l1igl1e1·, the f1·t1it clesirecl ... 
ancl ,viii c,1t1se the t1·ees to bea1- sooner, more a11cl !Jetter f1·11it." 
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S0111c of tlic 5c.l1ecl11lc, ,tncl 111etl1c>cl, i11 115c tocl,1y are ,1, f<>llo,,·s: 

1v!etl1od 

be11cl1 gr,1tt i11te1·stc111 t<1 ,·oot 
.'irl1r:ll11le A. 

vVi11tc1· I 95~) 
S11111111er 1959 
S tt n1111 er I 96() 

bticl variety to interste111 (I grow111g ~e,1so11) 

v;1r1etal b11c! gro,vs ( I growing &Cason) 

Growing seasons req11irecl to J)rod11ce 
,l 011e year whip ________________________ 2 

' 

.'icl1r:d11/e 11. 
SJ)1·i11g 1959 J)i,tnt 1·ootstock 

S II lll lllCI' 1959 
vV In te1· 59-(10 

b11cl i11ter~te111 to rocitstock 

ctt t back 1·ootstock 

( I g1·0,ving season) 

S11111111c1· 1960 in terste111 b11cl grows -
bttd variety to 1nter~te111 (I g1·owing season) 

\Vi11te1· 1961 c11t back interste111 to v;-1r1ety 

S11111111er 1961 variet,11 hue[ ,(\'1·ow5 (I g1·c1,v111g se,1s011) 

Growing se,1s011s req11irecl to J)rocl11re 
,l one ye,tr whiJ) ______________________ 3 . 

1Vl.etl1oll 
Scl1ed11/e C. 

\Vinter 59-60 l)e11ch graft the variety to the interste1n and 
the rootstock si111t1ltaneo11sly in tl1e winte1· ancl 
J)ia11t tl1e clo11ble gr,1ft 111 tl1c 5J)1·i11g. 

Gro,v111g se;15011s req111recl to J)1·ocl11ce 
,1 011e ye,11 wl1iJ) ______________________ l 

• 

Tl1c shortest ti111e lap&e, as ,veil ;1s the l1ighest percentage ol l,tilurc 
,ire realizecl by e111ploying the latter n1ethocl (Schedule C) . 

Considerable saving in ti1ne, n1oney, ,111cl overhead would be real
i1.ecl if one growing season could be eli1ninated from the schedules com-
1no11ly c1r1ployed, j)f<>vicled sta11cls ,vere not recl11cecl. \Vith this in 
111i11cl, ,in expe1 i111e11t was conductecl at Iow,1 State University to ,1scer
tain the J)r,1cticability of producing intersten1 d,varfs by a methocl we 
ter111 the ''te11,1nt gratt." The ''tena11t gr,1lt'' is so na,ned because the 
interste111 J)iece to i)e g1·;1fted on tl1e rootstock l1as ,1 varietal bud alreacly 
he,1led i11 J)l,1ce as a ''te11a11t," so to spe,1k, ,tt tl1e tin1e of gralting. 

Tl1e [)roccss 11tilizes a 111a1111fact111·ecl IJ11cl stick, (2) ,vhich is 111acle 
l)y i11,e1·ti11g b11cls of tl1e variety 11p ;incl ;1ro1111cl tl1e li111bs ol the inte1·
,tc111 ~l<>rk i11 ,t "])i1-,1I, ;1t i11te1·v,1I, of ,l])J)roxi111,1tely 5cve11 i11ches. Tl1e5e 
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bucls are best l1eld in place by a ''Speed Easy'' ty1)e bucl tie. ·-rl1t1s 
each brancl1 of the interste111 ~tock, gro,ving in a sc1011 01·cl1arcl, is 111ade 
i11to a bud stick of tl1e clesired variety. . 

Tl1e follo,\·ing winter, these manulactt11·ed bt1cl ~tick~ <11·e ct1t 111to 
sections, each section l1aving one b11cl ol tl1e va1·iety ,1bot1t one incl1 be
low the apex ol the sectic111 ,incl aJJJJroxi111ately six i11che~ <)i tl1e inter
stein below the b11cl. Tl1ese ''te11,1nt'' scions ;11·e thc11 bencl1 g1·;1ltecl 011to 
hardy rootstocks, c,1ll11sed ,111d l1eld in stor,1ge 101· SJJri11g J)ianti11g. 

A sa111ple ~chedule is ,ts follows: 

S111n111e1·, 1959 

W i11 te1·, l 95~) 

Sp1·ing, 1960 

St1111111e1·, 1960 

Fall, 1960 

JJl,1<-e va1·iety bt1ds 011 b1·a11cl1e~ ol in te1·~te111 stock 
in the ~tool block (scio11 orcl1,1rti) 
ten,111t g1·;1lt (sc1011 witl1 b11d te11;111t) to 1·ootstock 

pla11t gr,1lts 

variety bt1cls g1·0,v (tl11s is tl1e lir~t g1·ow111g sc,1~011 
in the lielcl) 
clig one ye,11· ,vl1ips 

(;ro,ving se,1so11s 1·eq11ired to p1·ocl11ce 
a one yea1· ,vl1ip ____________________________ I 

Tl1i~ J)rocecl11re reg11i1·es tl1<1t ,t scion block ol the i11te1·ste111 stock 
be 111atnta1ned in a 1nanner whicl1 e11sures tl1e p1·ocl11ctio11 ot vigc>rotts 
growth onto ,vhicl1 tl1e b11ds 1n,1y be pl<1cecl eve1·y ye,11·. Botl1 tl1e SJJace 
,ind field reg11i1·e111ents ,viii be 111uch less tl1a11 11eeclecl 101· the J)resc11t 
1nethocls of J)1·opagatio11. Tl1e ''te11;1nt'' 111etl1ocl ;1lso t,1kes 011e Jess 
growing sea~on 1n tl1e tielti 101· tl1e JJrocl11ct1on of c>11e ye,11· ,vI1iJ)S 01· two 
yea1· cut backs. 

Nu111be1· of te11a11t ,c,011, 
52 

' 
%tal,.e 
90 4 

I'111al field survival o/~ 
(bu els a11d gi afts) 

sos• 

• A,•e1·age he1gl1t at e11<l of 011c g10,,•111g seaso11 ,,·a, 16½ 111cl1cs 

The 11se ol tl11s 111etl1ocl 11eecl 11c>t be 1·est1·ictecl to tl1e p1·c>pag,1tio11 
of ,1pples, for it sl1ot1lcl do well ,,,he1·eve1· i11te1·ste111 g1·;1lts ,,re e111ployed, 
wl1ethe1· to clwa1·t a plant 01· ove1·co111e a11 i11co1111Jatibility bet\\•ee11 stock 
and scion. 
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J\,JODEll;\TOR BL1\U\,\T: \,Ve 11ext l1,1ve J\,I1·. No1·di11e wl10 will 
d1sct1ss tl1e budcling ol ha,,,tho1·11s. 

PRESIDENT ROY J\,J NORDINE: l l1,tp})e11 to be 011e oi tl1o;e 
• 

111cl1,1 icit1als ,vho ca111e to tl1e conve11tio11 ,,,itl1 certai11 ideas and certain 
tecl1niqt1cs a11d fot111d ot1t l ,v,1;11't quite one l1undred per cent right. 

I will 1·eacl wl1<lt I h,1ve written a11d tl1en I ,v1ll co111111ent. 
Jlres1lle11t No1cli11c 1·c,1cl l1i; }),t})Cr on ''Bt1cld111g H,1wtl101·ns." (Ap· 

J)lat1;e) 

BUDDING HAWTHORNS 
IZo,· J\,[. N0Ru1N1, 

111 <11·trJ1t A1·/J(J1 etit11t 
Lisle, Ill, 1io1, 

1·11e y11e;t101111,111·c 111v1ti11g tl1i; topic ,1skecl io1· tl1e ·•1)1·op,1g,1t1011 
oi Hawtl101·11s." Becat1se oi tl1e ;low g1·owtl1 result111g t1·0111 a11y 111ethocl 
ot gral'ti11g a11d tl1e ta1lu1·es ol ct1tt1ngs ,ve h,1ve selected tl1e 011ly }Jl'O• 
lital)le 111etl1od. 

C1·{1 tr1eg11s p!1c1e11(Jpy1 1111t, J)1·eviot1sl y call eel C. co1·da lr1 01· Wasl1ing
ll>n Ha,vtho1·n 1s usecl for· tl1e 11ncle1·stock. Tl11s ;pecies J)t·ovides a good 
1·oot syste111, it tr,1nsplants e,1;ily, ,tnd the ba1·k peels well over a long 
J)e1·iocl oi t1111e. Seedli11gs are e,1s1ly rai;ed tron1 f1·e;l1, cle,tn fall sow11 
seecls that l1ave 11ot bee11 allowecl to clry too 11111cl1. l)1·y ;eeds 111ay. be
co111e clorn1ant a11d req1111·e ;t1·,1t1l1c,1t1on to1· a yea1· 

Seecllings c,tn l)e lined 011t i11 tl1e e,11·ly SJ)1·i11g a11d b11cldecl cl111·111g 
1\11gust 01· tl1e ti1·;t J1,1lt ot Se1)te111be1·. H,1wtl101·11s v,11·y ,t g1·e,1t cle,tl 1n 
tl1e size ;111d ;l1a1)e ol tl1e bucls 111aking JJeelecl b11cls c!1ll1c11lt Lo lit ancl 
tie. Therefo1·e, all buds a1·e c11t 011t ,,,1tl1 ,t ;liver ot woocl attacl1ed to 
tl1e i)ttcl, so111e 1·ele1 to tl1is ,t; ,t ,,,oocl b11cl. B11cls a1·e t1ecl w1tl1 a r11bbc1· 
!)and ,111cl ,vaxecl ,vitl1 jJ,11·;1Jtin ,t11d coverecl ,vith soil. 111 tl1e tollowing 
early sp1·ing· tl1e u11derstock is c11t oli abo11t six i11ches ,tbove tl1e b11d. 
This ;t11b i; 11secl to JJrovicle the g1·ow1ng \)11cl w1tl1 its 011ly tie cl11ri11g 
1t; g1·owtl1. 'I'l11s stu\J can be c11t oil cl111·1ng tl1c l,111 01· winte1·. 

Seve1·al 11,1tive ancl exotic species ,incl 11u111ero11s v,11·1et1es l1ave IJee11 
IJ11cldecl ,111cl ,ill p1·od11ce excelle11t results I c,tn't 1·ec,1ll ,t c,tse ot i11-
co111p<ltabili ty. 

Du1·ing tl1e t11·st yea1· ,vl1i1)s of three to !0111· ieet 01· more are aver
;1ge gro,,,th. In tl1e ;econcl yea1· \\1hiJ)S ancl b1·ancl1ecl pl,1nts of fot1r to 
six feet are procl11cecl 

I \\1ish to quote 11·0111 ,t letter iro111 "\,Vayne J\'fcGill ol A. J\,JcGill and 
S011, Fairview, Oregon. 

''vVe 11ote you1· i11qt111·y 1·eg,1rding tl1e t111de1·stoe,k t1sed £01· j)t·opag,1-
tion ot Paul's Scarlet Tl101·n ancl ,11·e gl,tcl to ,tclvise yo11 tl1,1t ,ve l1a,1e 
;1J,,,ays ttsecl the Ci a lrteg1ts OX)'C{111t l1a and i1ncl it ve1·y s,1 tis factory, ,ts of 
co11rse, Pa11l's Sca1·let Tho1·11 is a , 1a1·iety ot C o:<yc{111tl1a. However, 
one yea1· ,ve ,,,ere t1nable to sec11re all the Cratc1eg11s oxycc11itl1a that we 
desi1·ecl and s11 bsti lt1 ted Ci r1tr1eg11s coi·da ta a11d tl1e t1·ees a1·e being clug 
tl1is ye,1r as t,vo ye,1r olcls. vVe 1night s,1y tl1;1t 011r ex1)e1·ience was c1uite 
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one yea1· ,ve ,,,ere t1nable to sec11re all the Cratc1eg11s oxycc11itl1a that we 
desi1·ecl and s11 bsti lt1 ted Ci r1tr1eg11s coi·da ta a11d tl1e t1·ees a1·e being clug 
tl1is ye,1r as t,vo ye,1r olcls. vVe 1night s,1y tl1;1t 011r ex1)e1·ience was c1uite 
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clisast1·ot1s. The f11·,t yea1· the J>a11l's Sca1·let 1.·1101·n 011 C1ltlltegus co1·
data grew very well ,incl we cot1ld see no clille1·ence at all between tl1e 
few V11e hacl 011 C1·l1 taegits o."(yca11tl~rt. However, clt1r111g the second ye,tr, 
be111g tl1is JJ;1st st11111ne1·, tl1111gs we1·e e11ti1·ely clilfc1·e11t. P1·ob,1bly Jive 
to te11 JJc1· ce11t of the t1ees beg,111 to cl1e co1111Jletely, eve11 ,1fte1· tl1ey l1,1c! 
111ade a la11·ly goocl g1·0,,1tl1. Tl1e l)a!;1nce ol those tl1at clic! not clie l1acl 
,L IJecttli,11· bur11ed co11ditio11 to tl1e eclges ol tl1e leal but still they 111acle 
;1 good gro,vt!1 ,incl clevelo1Jed into ,ts gooc! sized trees ,ts tl1ose on c·. 
oxycltntl1l1. But ,vl1e11 ,,,e ,,,e1·e 1·eacly to c!1g s0111c tl11, f,111 ,ve fot1ncl 
th,tt the rc>ot syste1n ,,•,ts very JJ001· ,incl ext1·e111ely b1·ittle ancl we felt 
that by tl1c ti111e 011r c11sto111e1· 1·ece1vecl the t1·ees ,1lte1· IJ,1cki11g, tl1ey 
,vo11lcl 11,1,•e le,,, r(>Ot, Iett 011 tl1e111 ;111cl ,ve ,,,e1·e , 1ery 111t1cl1 afr,11cl ol 
tl1e1r ,1b1lity to t1·,111s1Jl,111t so ,,·e ,11·c d1sc,11·cl1ng tl1e e11t11·e lot ,111cl b11yi11g 
,,,11,tt Vl'C ncecl to t,tke c;11·e ol 0111· 01·c!e1·s Tl1e1·clo1·e, ,,,e ,vot1lcl ce1·tai11-
ly rccon11nencl 011ly C1atr1egit) OX)'CC111t/1c1 101· IJl"<)!J,1gat1011 of Patti's Sc;ir
let Tl1orn. 

Howe,,er, ,,·e l1ave fo1111d tl1;1t C1·r1tc1eg11s co1clatl1 is 11111ch bettct· 101· 
,in t1nclerstock fo1· the 1Jro1Jag,1t1011 ol tl1e C. co1dr1tr1 it,ell ,ts ,ve bt1cl 
ou1·s to ,t selectecl for111." 

' ~ * * 
i\•IOl)ERf\1.-0IZ J>,L;\lJvV: Tl1e 11ext ,1Je,1ke1· 011 ot11· 1J1·og1·,1111 ,viii 

be D1·. S1d11ey \•Vax1n,1n ,vl10 ,,,111 s1Jeak 011 i11te1·1111tte11t I1gl1t ,ts 1t ,tl-
fccts gro,vtl1 of seeclli11gs a11d ct1tti11gs. (f\IJJJ!at1se) 

DR SIDNEY \•VAXi\•11\N (Sto1·1·s, Co1111): I !1avc t,,,c> 1J,11·ts to 
covc1· ,incl l ,,,111 t1·y tc> co,•e1· tl1e111 cacl1 111 live 111111t1tcs. 

Tl1e fi1·st device l ,vo11\d like to cl1sc11ss 1s ;1 111ist co11t1·0\ tl1,1t t1JJ· 
e1·ates ,1ccorcli11g to the i11te11sity of st1nlight. · In 111isti11g ct1tti11gs ,,,e ,ti! 
know we ncecl a g1·eater lreqt1ency ot 1nist V11l1e11 tl1e st111 i, b1·1gl1t. f\s 
tl1e cl,1ys get clot1clie1·, the neecl fo1· 111ist clecre,1scs 

Tl11s 111ist co11trol I-1,1s 111siclc it a JJl1otocell tl1at i, ,tctivatec! by tl1e 
i11te11sity of the s1111l1ght. Tl1c 1cle,1 bel11nd tl11s t1n1t w;1s st1ggeste(I !))' 
])1·. Ha11s Pete1·,011 ol De11111a1·k ,vl11le l1e ,v,ts a visit111g 1Jrofcsso1· ,it 
Corne1·1. I ,,·,1ntecl a t1n1t I cot1lcl cleJ)encl 011 111 Co1111ectict1t ,incl I l1,1cl 
tl1e f\g1·icult111·al E11gi11eer111g Dep,11·t111e11t working on 1t Tl1ey i111-
provecl it. Tl1ey 111,1cle it 11101·c' aclapt,tble 101· tl1e p1·01Jagat1011 of wooc!y 
plant cutti11gs. The featt1rc they ,1clclecl to tl1is is thdt yot1 c,tn acl Jttst 
its ,en,itivity to ligl1t. ln otl1e1· ,vo1·lls, 1t )'Oll have ct1tti11gs tl1at yot1 
clon't want to get too ,vet, jt1st tt1rn the sensitivity ligl1t cli,tl clo,,,n a11d 
it will be less se11sit1ve to light ,111cl the1·e ,,,ill be less 1ni~ting. Co11-
vcrsely, 1£ you have a 11l,1nt th,1t tencls to d1·y out qt1ickly, yot1 c,111 tur11 
it up ,ind ,get n1ore freqt1e11t 111isting. · 

011 cloucly d,1ys tl1e light will be c!oV1111 so loVI' yo11 111,1y 11c>t get ,111y 
111i~t at all Tl1is 1s goocl lor so111e JJ!a11ts. Ho,veve1·, lor otl1er pl,111ts 
that have a thin e1Jide1·1111~ 01· ct1t1cle you 111ay wa11t to keep tl1e mist or1. 
"Therefore, we tur11 anothe1· llial ,111cl tl11s changes tl1e sloJJe of the ct1rve 
so yot1 get a little 1111st, 1e, Jtt,t e11ougl1 to kee1) tl1e111 ,,,et. 
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' The1·e is ,tn<)tl1e1· le,1tu1·e. It 11eecls 110 24-11ot11· clock to co11trol 11:. 
As 11ight co111es tl1e f1·eq t1e11cy ol 1111sting w1ll get lo11ge1· a11d lo11ger a11d 
,vill eve11tu,tlly tu1·11 off once 1t gets co111pletely da1·k. Yott 1nay perh,tps 
,,,a11t to 111ist clu1·111g tl1e nigl1t. 111 tl1,1t case, tl1ere is a11othe1· s,,,itcl1 and 
1t '\\'111 OJ)e1·,1te 011 a ti111e1· ;111cl you ,viii get ,t slo,v 111ist111g all night long. 
You 11111st re111e111be1· tl1is is adaJ)t,ible £01· 11se ,,,1tl1in the g1·eenhouse. 
It 1s possible tl1at it c,tn l)e ,1rr,111gecl to ,,,01·k 011tdoo1·s, b11t I won't go 
into that now. 

I will go 011 to tl1e 11ext j),IJ)et·. On tl1e t,1ble )'Ott 111,t)' l1a,'e 11oticeci 
,t box with ,1 clicking ligl1t. Tl1e ligl1t goes 011 io1· one seco11d ancl will 
1·e111ain otf (01· fi,,e seconcls. To 1·e,,ie,v briefly, yo11 will re1ne1nber tl1at 
111 ,t 1)aJ)e1· J)1·ese11tecl sever,1! ye,11·s :1go, ,ve sl10,ved that yo11 can 111ake ,1 
j)l,111t gro,v co11tint1,1lly by ·g1v111g 1t long days. That 1s givi11g it light 
clt11·i11g tl1e n1gl1t t)l' sto1) 1t lro111 growing by giving 1t sho1·t days. 

If yo11 take ,1 tlowe1·i11g dogwoocl ,incl g1,'e it IO l1ou1·s of light eacl1 
clay, it will just ~tO)) .. 11 yo11 give it 14, 16 or 111ore hours o[ light, it 
,viii tend to keep on grc)w111g. lvfore 1·ecently, York has shown that this 
res1)onse occt1rs 011! y wl1e11 tl1e te111per,1 tt1res ,ire above 65 ° F. It you 
live in an ,1rea ,vl1e1·e tl1e nigl1t te1111)e1·at111·es get belo,v 60° F., yo11r 
response 1s ve1·y s111,111, ;111c[ 1t ,vot1icln't really pay. 

vVl1at, the11, 1s tl1e v,1!11e of giving these J)lants l1gl1t during tl1e 
11igl1t? \,Vell, we have le,trned tl1,1t pl1otoperiodic t1·eatn1ent can keep 
a pla11t fro111 g1·0,1,i11g, ancl 1t c,1n ,ilso b1·eak dorn1ancy. The pla11t 
l1owever, 111t1st have leaves. Wheneve1· I 1·efer to tl1is effect 011 !)!ants 
I a1n referring to J)lants tl1,1t res1)011cl to d,1ylengtl1. The1·e a1·e 111any 
j)lants that do 11ot 1·es1)011d to tl1is 11l1eno111enon. 

In ea1·!1e1· exJ)e1·i111ents ,ve !1ave lot1nd tl1,1t ,,,e ca11 obtain 11101·e roots 
• 

pe1· c11tting ,vl1e11 tl1ey ,11·e g1ve11 1011g 1)!1otoJ)e1·iocls instead of sl1ort 
j)l1otope1·iocls. · 

(Ed1to1·'s 11ote: D1· Wax111,111 co11t1n11ecl l11s clisct1ssion £1·0111 colo1·ecl 
slides. S0111e of tl1e co111111ents a1·e !1e1·e,,,1tl1 1·ecorcled.) 

Yot1 1·eally clo11't 11eecl to l1,1ve ,t 1011g 1)!1oto1)e1·iod to get 111c1·easecl 
01· bette1· rooti11g. YfJtl c,111 let tl1e 1101·111al day stay a little lo11ger by 
lighti11g at tl1e e11cl ol tl1e cl,1y. ]t 1·eally doesn't pay to ligl1t up c11ttings 
j11st for tl1e sake of getting 11101·e 1·oot1ngs. Ho,veve1·, fo1· tl1ose plants 
that tend to droJ) thei1· le,1ve, ,tncl eve11 tl1ose which root first and then 
clrop their leaves the e[fect of light 111ay co1ne i11 handy. A plant like 
this 11ses up its lood in the 111ant1tacture of roots which cannot be re
placed beca11se it loses its le,1ves. It will be weak. By putting on addi
tional leaves the plant "'ti! be 111vigoratecl ,tnd will reb111ld itself which 
will allow it to withst,1ncl tl1e "'inter better. · 

There is one otl1er fe,1tt1re When you take <1 leaf b11d c11tt1ng, tl1e 
b11d is very slow to grow. We g,1ve tl11s particul,tr batch long days ancl 
,vhe11 we l1ave the long cl,tys the b11d l)1·eaks out very soon ie, within 
tl1ree n1011tl1s afte1· the start of ligl1ting. 

No,v in ligl1ting 1)la11ts cl11ring the night tl1e1·e is quite a bit of cost 
involved, 1t yciu ,ve1·e to do tl11s on a Ja1·ge sc,tle Wh,tt we t1·ied to do 
,vas see il ,,,e co11ld eli111in,1te or red11ce the cost. It ,vasn't the a1no11nt 
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of light tl1at \\'dS g1v111g ti, ou1· 1·cs1Jonse bttt 1·atl1e1· it ,v,1s tl1e ,1111ot111L 
of conti11t1ot1s cla1·k11ess dt1ri11g tl1e 11ight. ,,v11,1t '\'e did v-',ts to b1·e,1k 
up the nigl1t into ve1·y 11,11·1·0,v 1Ja1·ts. vVe g<l,1e tl1e JJlants !1gl1t 101· one 
second ottt ot e,1cl1 111111t1te dt11·111g tl1e e11ti1·e 11igl1t. vVitl1 Co1·1ius J/011-
da on an eigl1t l1ot11· cl,ty tl1e tJl,111 ts ,topped g1·0,vtl1 in 20 days. 111 tl1c 
11ext t1·eat111e11t tl1ey ,ve1·e gi,1en 16 1n111t1tes of Iigl1t dt11·i11g tl1e n1gl1t 
beg11111i11g ,tt 12.00 111iclnigl1t, 01· in othe1· \\'Ords tl1e 111gl1L ,\1,ts b1·oke11 tlJJ 
i11to tv-'o IJarts. Tl1ey g1·e,v taller, but e,1en that stopJ)ed. vVl1e1·e tl1ey 
v-'e1·e give11 16 hot11·s tile)' 1·ece1vecl co11ti11t1ot1s ligl1t a11cl ,tt n1gl1t 1·eceivcd 
co11t1nttot1s ,11·til1c1:1! ligl1t Uncle1- tl11s t1·eat111e11t tl1e g·1·owtl1 1s at ,t 

fai1-ly r,tpicl tJ,tce. \'\'l1e1·e tl1e JJl,111t;, 1·ece1ved 011ly 011e scco11cl ol l1gl1t 
ot1L oi c,,c1·y <)11c 111i1111tc ,111tl 111 t1·e,1t111e11ts v-1he1·e tl1e JJl,111ts 1·ece1vccl IG 
J1ot11s oi ligl1t, tl1e g1·0,vtl1 ct11·ve, a1·e 11early ide11t1c,1!. Act11,1lly, ,vc 
l1ave rt111 1t 011e ,eco11tl evc1·y t,\'O, tl11·ee ,111cl to111· 111i11t1te,, ;111cl 1t ,vo1 k, 
,1!111ost ,1s well ttJJ to tl1ree 11111111tes. vVl1en 1t get, to lot1r g1·owtl1 ,l<>vv, 
down. Th,1nk yot1. 

j\1JODER1\TOR l~LAUv\1: vVc ,,,ill 110W !1ave Ht1gl1 Stc,1vc11;,()ll 
wl10 will talk 011, ''T1·ee ,111cl ,511r11b Seccllings P1·oducet! t111cle1· tl1e J\•l11ltl1 
Syste111." (1\1)11Iause) 

i\•IR. HUGH S~'Er\VENSON. Jt1st ,t lew note, 011 ot11· ,cecll111g, 
[)t·oducecl ,tt Fc11·1·est Keeling Nt1rsery ,tt ElslJe1·1·y, i\•I1ss(>111·i. 

(Ed1tu1·'s 1iutc: i\•I1·. Stea,1enso11 ttsecl ,1 se1·1es of colo1·ecl ,!1cle, L<) 
de,cribe tl1c syste111 lie tises ,1 t tl1e F 01·1·est Keel111g N t11·se1·y to p1·oc!11ce 
t1·ee ,111cl ,!1r11 b ,eccl! 1ngs. His to111111e11ts lollow.) 

He1·e yo11 sec ot11· seed-cle,1n111g oper,ttion Vi1·tt1ally everytl1i11g 
tl1,1t v-1e collect 01· I1,11·vest tl1e111selves, is JJUt th1·ot1gl1 a11 olcl !1an1111e1·1111ll 
,\1hicl1 \\'C h,1,1c bee11 t1si11g 101· 1na11y yea1·s Tl11s 1s t1st1,1lly ,1 l11gl1 ca
p,1ci t y OJ)e1·at1011 to1· clea111ng seeds in so111e q t1an tit)' ,11 tl1011gl1 it c,111 
,1lso be tised vc1·y ,veil 101· s111,1ll batcl1es of seecls. The seecl docs 11ot go 
th1·ot1gl1 tl1c sc1·ee11 ,tt tl1e base ol tl1e t111it s111ce 1t sl1ot1lcl IJe sligl1tly 
s111,1lle1· tl1a11 tl1e ~cecl. Tl1e JJ11l11 1s 111asl1ecl a11cl a l1e,1vy ,t1·e,1111 ol 
v-1a te1· c,11·1·ies ,1 ,,,,1 y tl1e ell! tten t le,t ,, i 11g t!Je clea11 see cl \\' !11cl1 is tl1e11 
droJJpecl into ,t v-1i1·e-l1ot111d 1Jasket. 

Alte1· clea111ng, tl1e seecl 111ay 1Je reacly to1· sowing. If we ,,,,111t to 
pt1t the seecl th1·<)t1gl1 ,t seecl cl1·ill, ol course, we l1ave to d1·y 1t ,111<! JJttl 
it tl1rot1gl1 ,t fa1111ing 111ill to clean it U}J, If it i~ going to be l11·oadc,1st 
by ha11d 01· ,trat1liccl r1gl1t ,1,vay, it does11't need to be clea11ecl ,iny lu1·
tl1e1·. 

In the event tl1,1t ;1 ,eecl l1as a !1arcl seed coat ancl ,t clorn1,111t e111-
, 

bryo, it 111t1st be ,ca1·ifiecl ,it tl1is ti111e. All our scaril1cation i,·done 111 
a sulpl1ur1c ,tcicl b,1tl1. 

I 111ight s,ty i11 connection ,v1tl1 seecl tl1at it is 111uch !Jetter wl1ere 
)'Ott c,tn ha1·,,cst yot11· ow11 seecl. Ho,veve1·, tl1is isn't al,v,1ys 1Jo~sil)le 
v-1ith ,111 tl1c , 1,11·iof1:, itc111s tl1at yot1 111,1y ,v,1nt to grow [1·0111 ,eccl. "\·Ve 
g1·0,v 01· try to g1·ow ,11·011nd ,t couple l1t1nd1·ed clitfe1·ent species ol t1·ec 
and sl11·t1b species, ,ind of cot11·se 111a11y l1ave to co1ne £1·0111 111ore dista11t 
tJlaces. "\Ve sect11·e seecl [1·0111 a nt11nbe1· of collectors tl1rot1ghot1t the 
va1·io11s states ,1ncl, of cot1rse, also fo1·eign cot1ntries st1cl1 as It,tly, Gei·-
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111;111y, A11,tri;1, J,11),111, antl clse\vl1c1·e. Us11;1lly wl1e11 yo11 l1,1ve a good 
tlo111e,t1c collcct<>I Ii11ctl 1111, tl1i, ,vo1·k, t111ite well. Y<>tl get your ,eed 
,tl)ot1t the ti111e yo11 shoulcl get it It 1, 11st1,1ll)' lresh seed and ready for 
tl1e }1;111clling yo11 w;111t to give 1t. 01 C(Jt11·se, tl1e clilfic11lty ,vith for
eign i1111)01·t;1tions :s tl1,1t so 111,111y ti111es yc>11 ,viii get tl1e seecl ,titer the 
ti111e wl1e11 it is 11ecess,11·y to st,11·t tl1e alte1·-ri1)en1ng l)rocess and as a 
co11scqt1ence yo11 111,1y J1,1ve to c;1rry it over as a two-year ite111. \,\Te 
have 111,111y seeclbecls th,1t clo c;1rrv over, ,vl11cl1 no1·111,1lly if ,,,e could 
J1,11·vest tl1e scecl 011r5elves ,vo11lcl ger111in,1tc tl1e lirst ye,1r 

\Ve clo t1·e;1t 0111· seecl ,vitl1 ;1 lt111gicicle wl1en we are goi11g to st1·,1t1fy 
1t, 01· 111 so111c cases ,vl1e1·e ,ve seecl it i111111ecl1ately. 

Ot11· seecl bee!~ are ,111 111;1cle ,vitl1 ,1 Lacl111101111t scedbecl forn1e1· 
,vl1icl1 is 111acle i11 l\•fa5s,1cl111sctts. Tl1ey a1·c all six loot on center 01· 
lo11r foot becls. Regarclless of ,vl1at ,ve clo i11 the field, whether trans
J)l,111ting 01· field l111i11g, everytl1ing, ,ts I 111e11tionecl tl1e other day, goe, 
i11to becls ol tl1is cl1111e115io11 so tl1,1t tl1ey fit ,111 our v<1rious pieces of 
eq ll i J)lllCll t tl1;1 t we l!Se. 

vVe t1·e,1t 011r bee! ,t1·e;15 ,vitl1 ,1llyl ,1lcol1ol wl11ch is 1·el,1tively inex
J)C11sive ,incl easy to a1)J)ly tl1ro11gl1 tl1e 1rrigatio11 sy5te111. It is a pretty 
goocl !1e1·bicicle. It is 11secl in ,1 fa i1·ly l1e,1vy closage ancl at the san1e 
ti1ne it isn't too expe11sivc It is cons1cler,1bly less expensive tl1an the 
v,11·io11, J)ro1)1·iet,1ry ite111s, s11cl1 ,ts V,tJ)a111, 1\1fylo11e a11cl 111etl1yl bro1nide, 
,incl is ,1lso 11111ch e,1sier to ,11)J)ly. It is 11<)t ,ts effective as 111etl1yl bro-
1nicle. I ,,,isl1 ,ve !1,1cl so1netl11ng as effective as 111ethyl bro111icle ;ind still 
1 el,1tively easy ancl econo111ic;1l to aJJJJly. '\,Ve neecl so111ething that will 
t,1ke the J)lace of ally! alcohol 5ince it is !1,1za1·clo11s to 11se a11d sho11ld 
lJc 11secl w1tl1 a g1·eat cleal of caution. 

I 111ight say tl1at ,ve never l1ave to to11ch 11p 0111· beds l)y h,tnd once 
they !1ave been (01·n1ecl. '\!\Then we fi11isl1 ,vith the Lach11101111t spreade1· 
ancl the l~rillion C11lti-packer, they a1·e reacly to go 

0111· soil JJreparation is tl1e 11s11al JJ1·e1J,11·ation going tl1ro11gl1 a sod 
crop, if po5sible, ancl tl1e clevelo1J111ent of the OJlti1nu111 degree of soil 
fertility Once ,,,e clo get into seedling JJrod11ction we add so ,nuch 
organic 1natter in the forn1 of sawcl11st tl1at ,,,e think we 1naintain a fair
ly goocl l1111n11s content ancl s0 ,,,e ,11·e 11ot rel11ctant to go back ancl seed 
afte1· one c1·op of seeclli11g~. I 111igl1t ~ay f111·ther i11 1·ega1·cl to soil, this 
l1appens to l)e in tl1e 1\•fissi5siPJJi Rive1· l)otto111 ,vhich has glacial aeolian 
deposits, called loes~, ,,,here tl1e l1ill soil 1s eroded and r11ns dO\\'n to the 
botto1n. It is a light, friable soil. 

T don't think it 1nakes ;1ny cliffercnce in production what kind of 
5oil yo11 have so long a.5 it !1as characteristics of good internal and ex
tern,11 d1·ai11age. It can be a loa1n or sanely loa111 or a silt loam; as long 
as it has tl1e right physical characteristics yo11 can certainly get along 
,vith it. 

So111ebocly askccl abo11t s,1wcl115t i11 the lJeds. '\,Ve 11se it in very 
large q11antities, ie, a few !111nclrecl tr11ckloacls a yea1·. ,ve l1ave 11sed it 
for 111,1ny, 111,1ny yea1·5 on the sa111e gro1111cl We tl1ink we get a consta11t 
i11111rove111ent i11 tlie J)!1y~i,,,] J)ro1)ertie~ of (>t11· ~oil Of ro111·5c, it t,1ke5 
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,t good <le,tl of nitrogen, alJot1t two JJOttncls of acttt,tl nit1·oge11 1Je1 ht111cl
red }Jounds of dry ,awcltt,t. \,Ve l1,1vc11't olJsc1 vecl ,tny JJ,ttl1ogcnic ,ittt,t
tion a1·ising_ 11·0111 tl1e ttse ol sa,vd11st. As Sl1,1clow Hoski11, 111entionecl 
the other day, it 1s necessa1·y to have a J1·i,1ble co11<lit1on fo1· tl1e scecl;,to 
e1nerge througl1. Tl1is coulcl IJe l1acl tl11·ot1gl1 tl1e 11,e of s,1wd11st, 01· 
ground corncobs, altl1011gl1 1t clocsn't 111ake too 1n11cl1 clifle1·e11cc ,vl1;1t 
yo11 use as long as 1t is re,1clily ;1v;1il,tble a11d 11ot too ex1Jens1vc. 

' 

vVe use a port,tble 11·rigat1on syste111 wl1icl1 p111111Js 011t ol ot1r ponds 
We ,vo11ld JJrefer to !1,1ve a JJer111,1nent type Ski11ncr overl1e,1cl systen1. 
There are ti111es whe11 ,ve wo11ld like to get w,tter 011 t,1stc1· tl1a11 we can 
by 1noving 011r pi1Jes a1·011nd. With this 11111lcl1 syste111 v-•e c,tn get by 
pretty well witho11t tl1e need of applying watc1·, claily or anything like 
that, beca11se the 1nulch does !1old tl1e 1no1st11re clt1ring ger111ination ancl 
during the aft_e1·-ri pep i11g periocl so tl1at the consta11 t ,t PJJI ic,ttion of 
water to keeJJ tl1e seecl 1n a 111oi5t condition ancl p1·eve11t tl1e ger111i11ati11g 
seedlings £1·0111 clrying 1s not esse11tial. 

I migl1t say in 1·egard to !1erbic1des, I think we h,tvc tr1ecl eve1·y
thing in tl1e book fo1· possible JJre-e111e1·gence ,veed co11trol in scecllings. 
Aside from tl1e Stoclda1·cl Solve11t £01· conife1·s, we clo11't know of a11y
thing that is applicable ,~•1tl1 seecllings. In otl1c1· worcls, tl1e newe1· 
chemicals, s11ch as S1111azin ancl Cl1!01·0-JPC a1·e not aJJJJiicalJ!e to seed
ling production, al tl1011gh we ce1·t,1inly use tl1e111 extensive!)' for 0111· 
tra11splant areas \,Ve do 11se the1n, too, 111 011r 1Jatl1s. However, tl1e 
necessa1·y thing with seeclling prod11ction is to get the bee! a1·eas f1·ec of 
,,,eeds before the seed is so,vn. 

In 011r ha1·vest1ng operatio11 ,ve l1ave usecl var1011s tyJJes of diggers 
over the years. Last yea1· ,ve sect1red A Pl11111f1elcl cl1gge1·, c!eveloped by 
the Plun1£1eld 'N u1·sery. F1·e111ont, N ebrask,1, v-1h1ch is 11101111ted on 1ny 
high clea1·ance 560 Inte1·nation,1I tractor. TI1is t1·,1cto1· is of the type 
that is used in 1!1e 1·ice and st1gar cane fields i11 tl1e Sot1tl1 and it l1as a 
pan, that gives us al111ost 111y clear;1nce It is inter-changeable with a 
U-shaped blade for digging. One thing ,ve 11eecl is a shaker on tl1i, 
tl11ng for a 111ore 1·ap1cl 1J11ll. These digge1·s can go any cleptl1 we ,vant 
although usually ,ve clon't ,v,1nt to go 1nore than 10 to 12 incl1es for 
·seedlings. 

After pulling the seedlings ;ire taken to tl1e /Jacking shed vVe l1,1ve 
a nice cave that so111e of yo11 people l1,1ve see11, an olcl qu,trry, wl1ere we 
gracle and store these seedlings. l\1Iany ite111s a1·e s1J1·i11g dug except 
those for fall ship111ent \•Ve try to store as close to the f1·eezing point 
as possible, keeping the root, in ;1 11101st 1necl111111. In recent ye,1rs we 
l1ave been t1·ying stori11g st>edlings 1n polyethylene b,1gs. 1'l1is see1ns 
to ,~•01·k just fine. \•Ve are goi11g i11to this mo1·e ,incl 111ore. 

vVe cannot g1·ow cedar ,t seconcl year bec,111se of 1Jlight, vVe l1,1ve 
t1·ied all the us11al f11ng1cicles ancl I believe, becattse tl1c lt1ng11s att,1ck, 
the growing tip, it i5 vi1·tt1ally i1111Jossiblc to keeJ) a p1·otect1ve co,1t on 
the plant. \·Ve have t1·ied sanitation, ie, g1·owi11g the111 co1111Jletely 
away fro111 ,vhere any cecla1·s l1ave bee11 grow11 befo1·e. \,Ve can get l)y 
very nicely tl1e first yc,11·. Tl1e seconcl yea1· tl1cy get ,voocly ancl T clon't 
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Ll1i11k tl1c lt11cle1·stock i, ,vo1·tl1 a cla1·11 It is ,1 c;1se ol getti11g tl1e111 lllJ 
tl1c1·c tl1e I 11·~ t ye,11·. 11 ,,,e clo11' t clo tl1,1 t, ,ve 1111gl1 t .,~ we! I lo1·get ,1 bot1 t 
tl1c111 Tl1ank yot1 ve1·y 111t1ch. 

J\1fOl)EllATOil BI01\tJ,,v. 
g,1 tio11 ol vVoody 01·11;1111en tals 
1~etc1· Ve1·111e11le11. (1\1Jpl,1t1se) 

vVe \\'Ill 11ot l1,1ve ,l t,1lk Oil tl1e ''P1·01Ja
u ncle1· i\111st 111 Pe,1t111oss Pots," by J. 

J\1fR. l~ETER VElli\'IElJLEN (Nesl1an1c Statio11, N.J.): As co111-
111e1·ci,1I p1·01J,1gato1·s V-'e a1·e co11t1n11ally tl11nki11g, of cot1rse, 1n adcl1tion 
to q11,1l1ty ,1bo11t costs. 011e of the JJ1·1111ary costs in tl1e n11rsery bt1s1-
11css is tl1e ove1·,vi11 te1·i11g of stock 

Tl1is 1clea of 1·oot1ng JJ!a11t~ cl11·ectly in the gro,,,i11g 111ecl111111, con
t,1111ecl 111 tl1e sell1ng co11ta111e1· is not 11e,,•, I a111 st1re. Pe1·ha1Js tl1is par
t1c11l,11· JJl1ase o( 1t is 11e,v, ancl ,,,e tho11gl1t 1t v-•011lcl IJe botl1 intc1·esti11g 
to yo11 ,111cl JJe1·!1a1Js profitable. 

\ 1Ve l1avc thougl1t abo11t 1·oot111g d11·ectly 111 tl1c soil i11 tl1e sell,ng 
co11t,11ner fo1· St)111ct1111e. but thc1·e !1a,'e al,vays been cl1saclvantages i,n
JJOsecl 011 11s. Beca11se of 1·ecent develop111ents that 11,lve t,1ke11 JJ!ace i11 
tl1e lield of JJ1·01J,1g,1t1011 1n tl1c last se,,e1·al ye,1rs we tl1ink now tl1at this 
tyJJe of c11lt111·e c,1n be aJJpl1ed on a com1nercial ,ind wholesale basis. 

One ol tl1e proble111~, of col1rse, has been the rooting 01· the grow-
1 tci11g 111ecli11111. Heretolore ,ve didn't have the aerato1·s such as ver111i
c11l1tc, JJe1·Iite, 01· styrofoa1n. Tl1e pl,tin soil tl1,1t we cot1lcl use i11 New 
Jersey, being 011r 1·ed New Je1·sey clay, 1s not co11clt1cive to rooting, IJt1t 
1·,1tl1e1· to r(Jtt1ng. 

vVe also had tl1e ti,ne f,,ctor in p1·opagation, which witl1 the hor-
111ones ;111cl che1111cals we !1ave novv, h,1ve ct1t the rooting process clown 
considerably i11 tl1e length o( ti1ne it takes. 

We know that we can stick a given number of c11ttings in every 
sqt1,1re foot of ,t prop,1gat1ng bench It ,ve are going to t1se this same 
sp,1ce for JJOts ancl inse1·t cuttings 1n to tl1ese JJOts we are going to cut 
clown very 111arkedly the number of c11tt1ngs we. can get in a given ,1rea 
of 0111· JJro1Jagat1ng !1011se. 

As I 111er1t1011ed before, these three 111ost seriot1s disadvantages 110w 
!1ave 1110,·e or less <lisap1Jeared. \,Ve can n1ake a growing 1neclit1111 using 
soil wl11cl1 is fittecl to this ty1Je of ct1ltu1·e We tise a meclit11n co,nposecl 
o[ 011e part soil and one JJart peat to ,vhich 1s adcled 20 per cent by b11lk 
of finely shreddecl styrofoam vVe chose styrofoa,n in preference to 
some of the other aerators becat1se it is co1npletely inert and very light. 
It cloes not hold moistt1re, the1·efore, does not give tis an added 111oistt1re 
l1eacl,1che. Also, by not absorbing 111oist111·e, it gives better soil aera
tion ,ls ,veil as ,t , 1ery light, grov-·ing 1nedi11m ,vhicl1 we can 11se ,,e1·y 
cl fectively. 

In I 958 ,,,c tl1011ght that ,ve ,voulcl go ahead ancl try to propag,1tc 
cl11·cctly in tl1e 111ecl111111 in selling co11tainers. '\,Ve clicl tl1is on a very 
s111,1ll sc,1lc, perhaps 200 or 300 cuttings. J\1[ost ot tl1ese were insertecl 
i11to clay J)Ots, only a few ,ve1-e p11t in peat pots. We ,ve1·e still feeling 
(>t1r ,v,1y w1tl1 tl1e JJeat 111oss pot ,it that ti111e. The 1·est1lts were very 
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I 111igl1t say it ,v,t, ,tll clo11e t111lle1· 111isl in ,t g1·ee11l1011se rathe1· tl1;1n 
in an OJ)e11 IJecl Tl1i, 111et!1(>ll, I ;1111 ,111·e, can IJe ,tJJJ)liecl lo cJJJe11 111i~t 
bed J)1·opag,1tio11 ;1lso. l 1nigl1t s,1y l1ere tl1,1t ottr 1ni,t syste111 is not one 
ol the co111111e1·cial tyJ)es tl1,1t c,111 l)e J)t11·chasecl 01· ,,,hose integral parts 
c,1n l)e J)t11·cl1a,ecl ,inc! J)ttt togetl1e1· yo111·self. It is 011e of 0111· 0>1'11 111,tk
ing We l1,1ve al,1•,1ys tl1011gl1t tl1;1t tl1e 111ist syste111s as J)resentecl to tt, 
by co111111e1-c1al co11ce1·11s g,1ve 11s 11101·e ,,,;1te1· tl1;1n ,,•e wdnted. This idea 
clid not orig111,1te ,1•itl1 tts, lJttt ,ve ,11·e tts1ng the oil b11rner 11ozzles 11ncle1· 
ext1-e111ely l1igl1 J)res,11re ,v1tl1 ;1 p1·ess111·c 1·egulato1· at the end of tl1e li11e. 
The oil bt1r11er nozzle is one ancl ,t l1alf g·allo11s J)e1· 111int1te ancl tl1e 
presst11·e ,,·e ttse is 125 J)Ot111cls This J)ress11re ,,,e get ,vith an ineXJJen
sive b1·011ze gear J)t1n11) tl1,1t can l)c J)t11·cl1asec! fo1- apJ)1·oxi111ately $18 01· 
$20. It l1as ,t lasting life of aJJJJ1·oxi111,1tely 011e ye,tr, at ,vhich time 1t 
ca11 be traclecl i11 fo1· ;111otl1er pt1111JJ, ,ve get $6 fo1· the old one. · The 
press111-e costs 11s J)Tact ic,1lly notl1ing Tl1e oil b11rner nozzles are spacecl 
on a three-911a1·ter i11cl1 overl1e;1cl line "\,Ve place 011r pipe o,•er tl1e tap, 
lJeca11se there is clriJ) fro111 an ove1·!1eacl nozzle We also placed the pipe 
ove1· the JJath ,111d cli1·ectecl tl1e nozzles so tl1ey will disperse the fog over 
tl1e growing be11ch. "\,Ve cl1ose the oil btirner no7zJes ,tt one and a h,1lf 
gallons per 1nint1te beca11se tl11s ,e;,1ve 11s the best fog. We wot1lcl rather 
call it fog tl1an 1nist, 1Jecat1se of tl1e J)ressure that we have. For instance, 
in one ho11se 130 feet long ,ve h,tve 40 noz71es 011r mist interval is one 
minute on, two 111i1111tes off. For one n1in11te aJ)J)lication of mist with 
40 nozzle5 ,ve can eet a ,1e1·y fine fog in that house v11ith one-half gallon 
of water, wl1ich is l1igl1ly lle,ir;1lJ!e. Tl1at gives voti a little background 
of the physical ho11se tl1at ,ve ;ire cloing this ,vork in. 

A~ I 111e11tionecl, in 1958 ,ve sta1·tecl on a s111;1ll scale. \,Ve chose to 
start with· F1n11!1l1n.in c1lntnr11nl1r1, tl1e Japanese 111aple variety AcP1 
pnlmnt11.r11 osl110-l,en1, Co1·n11,5 l,011.5n cl1inensis, V1l,11rn1tn1 f1·ngrnn5, Vi

l,111·n11m, tor11r:nto511111, ;ind P1·11n11s beni-l1i[!:n11 

I mig-l1t acld tl1at the reason ,ve chose these was l)ecatise of tl1e so1ne
timer. diffic11lt n,1t11re of tr,tnSJ)lantin~ these plants once they were root
ed. This ,va, a11otl1e1· tho11e:ht lJehincl this n1ethocl. so that ,ve co11ld 
rrcl11ce los,es in the initial transpl,1nting fro111 the ct1tting bench. 

Ot11· rest1lts v11ere, a, I said l)efore. very encotiraging. ,,ve got in tl1r 
neiehborhoocl of fiO to 100 rooti11gs ,,,ithin 16 d;iv, on some items and 
three to £011r ,,,eeks on the rest depending on the variety. F1·nnklin,n 

nlntamnl1n ,,,as practically 100 per cent. Co1·n11s ko11,n cl1inensi.s g-ave 
JOO J)er cent. Acr1· /Jnl111nt11n1 o,l1io-l,eni abo11t JOO pe1· cent. the two 

, 1 ibt1rnt1111s. T1. fn,r1·r111.s a11d V. ton1ento5111n 100 oer cent, and P1·1tn11, 

l,eni-l1ie:r111 e:ave a!Jotit 80 JJe1· ce11t 1·ooting. At the ,a1ne time ,,,e also 
clicl j11st a fe,,, plant, in 2~,(i incl1, Jiffy peat n1os, pots ;ind the resttlts 
l\'e1·e a bo11 t tl1e sa 111e 

vVitl1 tl1i, lJ;ickgi·o1111cl, tl1is p,1st ,111111ner ,ve expancled 0111· ex1Jeri-
111ents to aJ)proxi111ately 4,500 JJlants. Tl1is ti111e ,ve chose mostly the 
tl1ree-incl1 pot becat1se it ,1ffo1·clecl 11s 111ore gro,ving n1eclit11n. ,,ve also 
])l,111tecl ,0111c in t,,,o ;111cl a c111arte1· inrl1 pot,, tl1i11ki11g 111aylJe th,1t ,,•r 
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,11ot1lcl ,,,;1tcl1 tl1is g1·owtl1 to see ,11!1etl1er ,,,e ,vot1lcl get l)ette,· g1·0,1•tl1 i11 
tl1e tl1rct:-111cl1 ,t, 01JJJ(>~ecl to tl1e t,110 .111cl ,1 g11,11·te1· i11cl1 JJ(Jt 

0111· res11lts this yea1· ,verc approxi111ately tl1e s,1111e. vVe ,tclclecl 
so111c ge11er,1, s1Jec1es ,ind va1·iet1es. I ,viii 11,1111e tl1e111 jtt~t IJ1·iefly: V1-
/J 111n11111 tur11 en tos1111i ,111cl J1·(1g1·f111.1 ,,·e1·e t1·iecl ag,1111. \·Ve ,1l,ci ,tcldecl 
111/J111·111t111 s1e/Jo/d1, fl1b111·1111111 ca1les1, b111·!11vood1 ,111cl 71tdd1. \iVe cl1ose 
,tlso to try tl1e 111agnolias ancl in this g1ottJJ ,ve cl1ose 1vlf1g11<1l1r1 stellatfl 
Royal Stai·, ,tncl ,tlso 1\1agnol1ft 5011/c111ger111r1 ancl 1vI. ,5tellf1/(1 \iVe ,tlso 
t1·iecl T1l'i.5ta1·1a 1·osca ,111cl an 11nk110,11 11 c1·alJaJJJJle. This latte1· l1,1JJJJe11ecl 
to be ,t JJ!a11t g1·0,1•i11g in tl1e g1·ee11l1ouse. C1111111s flrJ1·1da 111li1·(1, C1>11111s 
l1r;11.5a cl1111e11s1s, C<;11111s Jlr11·1da plenr1, Co1·1111~ f/f111dft .,r111tl1ocr11pr1. 
Co11111s fl1i11dr1 pend11/a, Tl1b1t1·111t111 trir11e11tos11111 pl1rf1/11111. f,',/111111·11111 
1·!1yt1d1ip!1yl11111, a11cl f'1r1nl1l1n1a alf1tan1al1r1 ,vere ,tlso t1·iecl. 

Tl1e JJla11ts we1·e inserted bet,veen J11I)' 15 a11cl 1\11gt1st lir~t. Tl1c 
111cclit1111 ,,·a5 JJl,1cecl cl1rectly into the JJe,tt JJOt, fi1·111ecl t,111·ly well, ,tncl 
the JJCJts ,-vere JJlaced in a veneer t1·ay. This i, ,111citl1e1· cost-c11tt111g 
111ethocl that \\'e ;ire ttsing. \•Ve shiIJ cli1·ectly in tl1ese ve11ee1· t1·,1vs in 
wl1ich 011r stock is grown. Yott can see !1ci,11 11111cl1 ,ve ca11 s,1ve 1f ,vc 
c,tn JJl,1ce tl1e IJOt in the tray, inse1·t tl1e ct1tti11g, 1·oot it, st<)1·e it ove1· 
winter or gro,-v it 1n tl1e greenhouse over ,-v1nter, ancl sl1iJJ i11 tl1e SJJri11g .. 
We will JJick ttJJ ,t 11nit of 25 01· 36 plants as OIJfJOsecl to IJicki11g tlJJ 111-
clivicl11,1lly 25 or 36 JJlants and preparing the1n lor IJ,1ckag1ng. 

011r cuttings were all treated with eitl1er Hor1nocl1n No. 2 or i11 
s0111e cases Hor111oclin No 3. In so1ne cases ,-ve l1ave ltsecl C11t~t,11·t No. 
7 011r res11lts on the Tl1/111rn11m to111entosa were exc·elle11L si11ce 295 
rootecl out 0.1· 300 That is in the three-inch pot. 111 tl1e t,vo ;incl ;1 
c111arter incl1 IJOt 36 011t of 36 rooted. Of the V1b111n11111 .51e[Jrilfl1, 275 
011t of 300 in the three-inch and 35 011t of 36 in the t,vo ,incl ;1 <Jtt,1rte1· 
incl1 JJOts r<)otecl Fo1· the V1li111nun1 frf1g1·r111s, 200 011t ol 225 i11 tl1ree
incl1 pots rootecl. f!'1lJ111·n111n ca1·/es1 rooted only 10 011t ot 36 in tl1e 
two ancl ,t q11;1rter incl1 container. The V1lJ111·n11111 li111·!1zvri11d1 ,v,1s 11ot 
1n11ch better with only nine 011t of 36 1n the two ,incl a g11,11·ter 1·ooting 
\,Ve h,tcl a similar res11Its in V1/J1t1·n11m 71tdd1 which rooted only 10 011t 
o( 36. All of the5e later died, ,vhich "'e think cri11lcl lJe ;1tt1·ilJ11tecl to 
too 111 L1ch wa te1·. 

Nlagnol,a stellata Royal Star rootecl 20 out of 25 ,ind I 111ig-l1t aclcl 
here that we !1acl n111ch better roots in the 1nanuf,1ct11recl g1·ow111g 111ecli-
111n than we l1ad in the sand. For the Afa[[no/1a ,5r111la11gea1ia, 20 ottt 
of 25 in the three-inch pots and 15 otit of 25 11~ing Ho1·1nocli11 No 2 
1·ooted. 1,Ia,e;no/ia .5tellata ga,.,·e 15 011t of 25, with ;1n inferior root size 
Ct1ttings of T1T11sta1·1a rosea 1·ooted l O 011t of 15 ,,1!1ile none of the crap
a1Jple str11ck. Only 25 out of 75 of the Co1·n11~ f/01·1da 1·11b1·a rooted 
Co1n11s l1011fa cl11nens1s only rooted 50 011t of 324, ,ts co111JJarecl to 100 
JJer cent in l 958. Keep 1n 111ind that 1n l 958 ,,,e insertecl the Co1·n115 
Cltttings in clay IJOts r,tther than in peat 111oss JJOts \ 1Ve lJe!ieve tl1at 
tl1ey got too 111ucl1 ,-vater. Fo1· exa1nple Cri1·n11s flo11d{1 ple11r1 gave 0111)' 
6 Ollt of 36, Cri1n11s floiida xantl1oca1·pa, none 011t ol 36, ;111cl CrJ1·n11~ 
flr11·1rlr1 /Jenr/11/11 ;1]~0 11011e 011t of 3fi. 

209 



fl1/;1t11111111 tr1111(:11/r;111r11 JJl1rr1/11111 1ootccl 400 ottt ol 500, v\'l1ile V1-

/J1t11111111 1 l1)>l1dr;JJl1y/1i111 g,1vc 25 ottl ol 25, ,,,l1icl1 w,1, 1111>1·e <>r le,, ,t 
s11r1)1·ise F1·11n /1!1'111c1 c1 lr1 /1111111 l1n 1·ootecl 7 5() ot1 t of 77 5. vVe were so 
11111cl1 e11co111·,1gccl ,,,1tl1 tl1,1t, tl1,1t ;1 v.,eek l,1tc1· ,,,e ,t11ck 1625 ,111d got 
a1)J)t·oxi111;itely 1590 ct1tt111g, ol tl1is s,1111c J)l,111t 

Jttst ,1s a 111;1tte1· of co111J),1r1s011, ,it tl1e s,1111e ti111e we stuck in sa11d, 
,ts ,ve 01·cli11ar1Iy clo, 400 C:rJ11111s !1rJ11sn c/1111c11,1s, ,ind rooted 350. Ot 
tl1e Cu1·ni1s flr111clr1 xr111t/1rJcc11·pr1 ct1tt111gs ,vc stt1ck 200 and 1·ooted 200 
C'o1·nit,· f !01·1dc1 fJe11cl1tlr1 g,1vc tis 17 011t of 50 stt1ck. Cr11 nits flo11da 

ple11a 1·ootecl 178 ot1t o( 200 
If we can co1111),11·e ,,,J1,1t ,,,c st11ck i11 sa11cl ,v1tl1 what we stttck in 

peat 111oss, yot1 c,111 sec tl1,1t 0111· 1·es11lts 011 the clogwood ,vere mucl1 higl1-
er in tl1e 5;111cl vVc clel1n1tely l1,1ve ,1 w,1ter co11clition he1·e that ,ve 
tl1ink is c,1t1sing J)Oo1· root111g ,ts f,1r ,1s tl11s ge11t1s 1s concerned 

In concl11sio11, ,ve clcl1nitely tl1ink th,1t this 111etl1ocl h,1s disti11ct 
possibilities. \-\'e ,vo11lcl l)e ve1·y ,villing to co1111),11·e 11otes with anyo11e 
else who l1,1s clone ;1ny ,,,01·k in tl11s l111e 01· ,,,l10 111igl1t atte111pt to clo so 
i11 the ft1tt1re. 

The requi1·e111e11ts 101· st1cccss a1·c ,1, we l1,1ve sec11, a very ligl1t, ,vell
clrained a11cl ,veil aer;1tccl rooti11g 111eclit1111 01· g1·0,ving 1nediu111, a very 
tine 111ist, tl1,1t is, 011e tl1,1t gives yc1t1 111,1xi11111n1 111oist11re without too 
11111cl1 111oist11rc, ,incl 1·oot-111l!11c111g cl1e111ic,1ls to l1asten the process so 
th,tt tl1e pl;1nts are 11(1t 111 tl1e ve1·y 11101st cnviron111eqt too long Thank 
yo11. 
. ::. l\•IODEllATOll J{LAUvV: 
Kyle, .r r. who ,viii 5!)C,l k on tl1c 
I( yle. (A 1)pla11se) 

Tl1e !,1st S]}C,tker on our list is Ton1 
''P1·01),tg,1t1c>n ol l\•I111i,1ture Roses." l\1r. 

i\1R. TOi\•I KYLE, JR. (TiJ)J) City, Ol1io) · Laclies and gentle111en 
of the PJ;1nt ProJJ,1g,1to1·s Society: · Since l an1 tl1e .last speaker on tl1e 
program, I w1ll try to kce1J this t;1lk witl1in the allotteli ti111e. 
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tl1ere were 011ly one or t,vo v;11·icties AJ)proxin1ately 25 varieties are 
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i11cl1es t,111 ;ind tl1e I lo,ve1·s ,11·e sclclc>111 l,11·ger th,111 a 911,11·te1· when f11lly 
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Tl1ey a1·e co1111)letely J1;1rcly ,tncl very easy to gro,v ot1tdoors ,vhen 
not ovcrcrowclecl in borcle1·s, !)eels, ,tnd 1·ock g,11·clens. They shoulcl be 
SJ)aced a foot ap;11·t i11 goocl, well-clr,1i11ed soil ancl sl1011ld be fertilized, 
,vaterecl ,incl s1)1·,1yecl tl1e s,1n1e ,is l,1rge 1·oses. Soil should be ,noundecl 
ove1· the cro,v11 for v.'i11tc1· J)rotection. 

i\•fini,ttures a1·e tl1e only 1·o~es ,vhicl1 c,tn l)e grown s11ccessfully i11-
cloo1·s Like ;17;1leas, ho,,·evcr, 111ini,1t11re~ sl1011lcl l)e allowed to go clor· 
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111;1nL 01· l1ave ,L rest JJet·iocl 011tcloo1·s cl111·i11g Ll1e fall ;111cl early w111te1· 
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lollowecl the,e little 1·0,es ,v1ll bloo111 101· seve1·;1] ,,,eeks 111cloors clu1·1ng 
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,ind· occ,1,ional s1J1·,1yi11g. ?\1li11i,1t11res g1·0,v beLLe1· 011Ld<Jors a11cl sl1011lcl 
IJe 111ovecl 011tsicle in the SJJ1·i11g to1· !Jest 1·cs11lts 

· ?\1f i11i,1 t11res a1·e very e:1sy to g1·ow [1·0111 e1 tl1er l1,11·clwood 01· soft ,voocl 
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vVe perfe1· ,oltwoocl c11tt111gs ,111cl JJ1·01J,1g,1te ye,11·-1·011ncl 1ncloors, 11sing 
;111 18 x I 00 (oot !1011se 101· 1·ooti11g ,t1tti11gs ancl t,vo, 3(i i,. I 00 lciot l1011ses 

fo1· grcJwing !1ouses. 
A consL,111t 65 cleg1·ee te1111Je1·,1t111·e is 111ai11t,1i11ecl i11 tl1ese l1011ses ;1nci 

tl1e ct1tti11g, are 1·ootecl 111 co,11·se s,111cl ,111cl 011e-l1,1lf sa11cl ,incl one-l1all 
JJerlite 111ecli11111s. D11ri11g tl1e s11111111e1· ;111 111te1·111itte11t 111ist ,yste111 is 
11secl to co11t1·0! te1111Je1·:1tt1re ;111cl l111111icl1ty. l)111·ing tl1e ,vinte1· 111tinths 
1·oses a1·e 1·ootecl ,vitl1011t 1nisting, ,1Itl1011gl1 ;1 l11gl1 1·el,1ti,1e l111111icl1ty is 
111a111t,1111ccl i11 tl1e l1011se. 

A ste111 <.,t1tt111g is t,1ke11 tro111 one ot tl1e 111,1t111·e est,1IJ!i,l1ecl pl,1nts 
in 011r g1·owi11g l1011ses ,ind ,111 of 1l1e top leaves ;11·e 1·e111ovecl lro111 tl1e 
c11tt1ng ,,•itl1 tl1e aicl of s111all sl1e,1rs. C11tti11gs ,vl11cl1 ,1ve1·age £1·0111 t\\10 
to two ,ind ,1 l1alf i11ches 1011g :11·e st11ck di,·ectl)' in tl1e 1necl111111, 11s1ng 
a IJoarcl g11icle ,1r1cl a knife. Tl1e c11tt111gs root 1n 21 to 30 cl,1ys, de1Je11cl
e11t UJJ011 tl1e se;1son of the yea1· a11cl tl1e v,11·iety 1nvol,1ecl. 

Tl1e c11ttings a1·e tl1e11 1·e1110,1ecl ,111cl ]JOttecl off i11 two a11cl ;1 !1alf 
111cl1 cl,ty JJots, 11sing ,t 1necl111111 co11s1sting of rwo JJarts good to11soil ancl 
one part Ge1·111a11 J)e,tt Tl1e 1neclit1111 is t1·eatecl ,111tl1 111ethyl b1·omide 
to control weeds ,incl clisea,e 01·g,111is1ns Tl1e roses a1·e tl1e11 1novecl into 
011e of Ottr g1·0,v111g hotises ;incl JJlaced in concrete benLhe5 

After the JJl;1nts l1ave 111at111·etl ancl ha,1e develoJJecl seve1·al st11rcly 
111J1·igl1t c,1r1es, tl1ey are l1arclened off ,ind are 1no,1ecl 011tcloors in becls in 
0111· latl1l1011se. D11r111g tl1e ,,,i11te1· these becls a1·e coverecl witl1 s:1cks a11cl 
tl1e J)lants ,ire l1eld i11 ,1 clor1n,1nt co11cl1tio11 i11 Ll1ese colcl fra111es 11nt1! 

• 

SJJr1ng. 
Dt1ri11g the 111;1t111·i11g J)e1·iocl incloo1·s tl1e pl,111ts ,11·e w,1tered daily, 

fe1·tilizecl ,111cl s1J1·,1yecl \\1eekly. Tl1e IJ11cls ancl lJl00111s ,11·e re111ovecl 111 
01·der to get 11101·e veget,1tive g1·0,vtl1 vV,,tering is clo11e lJ)' l1a11cl, 11sing 
,1 IJ1·eake1· ,111cl bei11g selective ,11itl1 ce1·t,1i11 ,,a1·1et1es ,11hiLl1 clc> 11ot 1·ec111i1·e 

• • 
excessive 11101st111·e. 

Dt11·i11g tl1e 511111111e1· 111011ths a clilt1te sol11ble le1·t1li1.e1· is in1ectecl 
i11to 011r g1·ee11!1011se ,11,1ter li11es ;1t a 200 to 1 ratio, tl1rough ;1 Fe1·t0Ject 
t111it. vVe 111ix 0111· O\\'n conce11tratecl sol11tio11, 11s111g cl1·y co11st1t11ents. 
\,V111te1· fert1l1ty is 111,1111t,1inecl lJy ·s1J1·,1yi11g e,1e1·)1 t,1·0 ,veeks ,11 itl1 R,tJJicl 
Gro at reco111111enclecl rates. 

Disease cont1·ol is tl1e IJiggcst J)t·olJ!c111 i11 g1·0,11111g 111i11iat111·es Un-
til rece11tly \\1e ,vere 1111,1IJle to ol)t,11n s,1L1~facto1·y co11t1·ol of 1111ldew ,incl 
!)otrytis IJ•ligl1t ,vitl1011t <.,011sta11tly SJ)i;ay111g ,111cl sl11lti11g tl1e 1·oses i11 tl1e 
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IJencl1. vVe were <)tte11 ;1IJle to 1·oot ;1 l1igl1 11e1·c.e11tage <>I ct1tti11gs 0111)' 
to lo,e 11,111 ol tl1e111 ,1lte1· JJOtt111g lJec,1t1,e <>l 1111\cle,v <>r bligl1l. 

vVe see111 to be getting s,1t1,t,1ctory co11trol now witl1 a weekly spr,1y 
scl1edule, t1s111g }\,falatl1io11 tor t';VO succeecli11g weeks ancl Systox tl1e 
thircl week. We Jlso use elect1·ic st1lpl1t11· va1Jori1,e1·s i11 tl1e gree11l1ot1,e 
a11d ventilate d11ring ,vi11ter to cl1ange tl1e ;111· ;111cl c11t clow11 on the 
n1oist11re i11 the vicinity ot the foliage. 

Son1e v,1rieties are ve1·y SLtsceptilJle to reel s1Jicler; l1owever, tl1is is 
very easily controllecl by 011r sp1·,1y IJrogr,1111, !JI ovidecl tl1e t111dersicle ol 
the le,1ves a1·e ,,•ell cove1·ecl ,vitl1 tl1e 1n,1teri,1l. 

SUivf l\,f ARY 
I. J\,Jiniat11res are e,1sy to gro,v a11cl 1·eq11irc a 111i11i111t1111 ;111101111t o( 

care. 
2. They 1n,1y IJe JJro1Jagatecl 11si11g e1tl1e1· !1,1rc!,,•oocl or soft,,•oocl cttt· 

tings and r11,1y be 1·ootecl i11 fra111es or in tl1e gree11!1ot1se. 
3. Rathe1· rigicl wate1·i11g a11cl fertility cycles 11111st !Jc ,1cll1erecl to i11 

01·de1· to obtain opti1nt1111 growtl1. 
4. Disease control is tl1e biggest JJ1·oble111 b11t can IJe cont1·ollecl IJ)' 

,1dopting a ti1nely 5pr,1ying scl1ec!t1le a11d a11 ;1cleqt1,1te s,1nitat1on JJro
gram, \Joth in the rooti11g a11cl gro,v111g ,1re;1s. 

l\•IODERATOll BLAlJW: A1·e tl1e1·e a11y q11estions? 
l\,fR. F. L. S. O'ROlJllKE (£,1st L,111si11g, J\,ficl1) · I ,1•ot1lcl like to 

have one 11111111te, i( yott }Jlease 

}\,fr. Cl1air1nan, fello,v 111e111bers: I ,1111 pre1J,1recl to 1Jrese11t ,1 JJ,tper 
by a gradttate st11clen t ii t }\,f 1chigan St,I te University, one f ;1111es R. 
Feucht, "''ho has done a good jolJ of air-layering of pine a11cl sprt1ce. 
Ho,vever, since ti111e 1s li1111ted I "'·ill 111erely !Jass this 1Ja1Jer arot1ncl ,incl 
will plan to IJttblish it in the Proceedings. I ,tlso have a tool in my 
1Jocket ,,•hich ,vas devised lJy J\'f1·. Fe11cl1t th,1t I ,vot1lcl like to sl10,v ;111y-
011e 1nterestecl in 111ak111g a girclle. 

(Ed1to1's note: "fl1e 1Ja1Jer IJy Ja111c5 l~. Fe11cl1t ,incl Proles501· F. L. 
S. O'Ro11rke follo,vs.) 

AIR-LAYERING OF PINE AND SPRUCE 
J,\i\lES R. FEUCHT AND F. L. S. O'RouRKE 

Depa1·tmen t of H 01·ticitl t1t1 e 
1111rh1gan State Unive1·,51ty 

East Lansing, 1vl1cl1igan 

The widesp1·eacl ttse of 1nany st1perior selections o( conifers is 
limited IJy the difficttlt)' of propagation While established clones ol 
pine and sprt1ce are co1n111only g1·al ted on seecll1ng r<;>otstocks, the 1neth
od is seasonal, costly req11ire5 speci,1I f,1cilities. Sever,,! propagators and 
5cientific investigato1·s l1a1'e re1)orted on t1·i,1ls with IJotl1 ct1ttings ;incl 
,1i1·-l,1ye1·5 IJ11t ,,·itho11t ;1ny 111;i1·kecl cleg1·ee <>f 5ttcce55. 
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This 1·epo1·t co11cc1·11, ;111 111vestig,1tio11 sta1·ted 111 the s1)1·111g oi 1958 
to dete1·111i11e tl1e i11il11e11ce ol s0111e i,1cto1·, "'hicl1 aiiect tl1e lo1·111atio11 
of 1·oots 011 111,11·cots. St11cl1cs ,,,e1·e also 111acle towa1·d clevelopi11g ,1 satis
lacto1·y tecl1nique tl1,1t 111igl1t possibly ass111·e ,t fai1· deg1·ee of 1·ooting 
,v1tl1 certa111 co111fe1·s. 

Ai1· Iaye1·s ,1,e1·e [)l,1cecl 011 tc1·111111al sl1oots ot ],1te1·,1l b1·d11cl1es of 
seven-yea1· olcl Scots J)ine (P11111s s11lvest1·1s) ,111cl nine to t,,,eJ,,e-ye,11· old 
vVl11te spr11ce (P1cet1 a/t11tct1). Tl1e needles ,,,e1·e st1·ip1Jed 11·0111 ,1 por
tio11 ot tl1e ste111 011 ~11e-)'e,11· olcl ,,,oocl alJ011t six 111cl1es back of tl1c 
a1)1c.il IJ11cl. 111 tl1e ce11te1· ol tl1e 11eeclle-lree a1·ea, a 1·i11g ol b<11·k t,vo 
to tl11·ee 111111. ,viclc ,,,;1s 1·e111ovecl ,vitl1 ;1 ,JJeci,1! tool co11sisti11g ot t\\·o 
r,1zo1· blacles SJJ,tcecl ,tjJ,11·t ,,,itl1 ,111,111 ;})rings ;111d t,vo co11·esJJOl1cli11g 
steel g11ide eclges le) JJ1·e,1c11t 11neve11 c11tt111g. Tl1c tool ,v,ts ,o co11st1·uct
ed that the widtl1 ol tl1e g11·dle co11ld be aclJttste<l ,i111ply by t111·11ing 
tl1ree s111,1ll bolts. 

After re111oval oi tl1e IJ,11·k, ;1 b,111 of 111oist S))l1ag11u111 ,v,1, ,vra1Jpccl 
tightly ,1rouncl the ,vo1111cl ,vitl1 IJolyethylene lil111. T'l1e IJ<Jlyetl1ylene 
was ,1·1·appecl lro1n tl1e tOJJ cio,~·nwarcl a11cl ove1·Iapped 1n 01·cler tl1at r,1111 
water wo11ld not JJe11etrate tl1rc>11gh the fold. ''Twiste111s'' were 11sed 
on eacl1 encl oi tl1e pl,1stic to bi11d tl1e 1n,1te1·ial closely against the sten1. 

A nu111bc1- ol ,y11tl1etic l1or111ones ,tt va1·ious co11centr,1tio11s were 
-te,ted 1n I 958 by aJJJ)lyi11g ,1911eo11, sol 11 tio11s of tl1e cl1e111 icals i11 to tl1e 
,ph,1g11u1n ,,,ith ;1 l1yJJocle1·1111c sy1·i11ge. \ 1Vl1ile s0111e ot these treat111e11ts 
aJ)JJea1·ed J)1·0111i,ing, i111·tl1e1· t1·i,1ls in 1959 sl1owecl tl1at tl1e1·e ,ve1·e 110_ 
sig11itica11t cl1lle1·e11ces cl11e to cl1e111ic,1l ,1JJJJ!icatio11 

111 1959 i1itee11 111;11·cots JJe1· t1·ee ,ve1·e J)lacecl 011 i1ltee11 t1·ees e,1cl1 
ol JJ1ne ,incl SJ)1·11ce at tl1e begi1111i11g oi AJJr1l, i\'lay, Ju11e, J11ly, ,111d 
A11g11st. Tl1e ,111· laye1·s ,ve1·e ec111ally clividecl bet\veen tl1e tO\J, 1111cldle, 
ancl botto111 b1·,111cl1es i\l te1· 100 d,1ys tl1ey ,,,e1·e 1·e1noved ancl ex;1111i11ecl 
£01· 1·ooting. 

No sig11ilic,111t 1·e,11lt, ,,,e1·e <)i)ta111ecl i11 1·e,1Ject to tl1e JJOsitio11 ol 
the 111a1·cots 011 tl1e t1·ees l)ttt a s1g111t1c,111tly g1·eate1· 1111111l)e1· 01· \,Vl1ite 
SJ)r11ce ste111s rootecl t1·0111 ,1ir l,1yc1·s ,11)plied in j\,Jay (41 011t of 225 
ste111s) th,1n ,,,J1en aJJJJl1ecl ,tt ,111y otl1er t1111e. Tl1e July t1·e,1t111ents 1·e
s11lted i11 the least 1·ooting, 1)e1·l1,11J, d11e to high te1nperat111·es i1n111edi
:1tely afte1· aJ)JJlication. 

The higl1est rooting, Jro111 tl1e Scots JJ111e air laye1·s ,ve1·e obtai11ecl 
fro111 those appliecl i11 .J 11l y b11t ,ve1·e l,1rgely confined to indiviclual trees 
s11ggesting th,1t son1e t1·ees are 111ore capable o[ p1·oducing 1·oots on 1nar
cots tl1an others ot tl1e ,a111e 5JJecies. Tl1ese experiments indicate that 
this 1nethod ot ,1i1· layering oi conile1·, is 11ot as yet developed sufficient
ly to be a J)1·actic,1l 111c,1ns oi J)rOJJag,1tio11 b11t 1nay have a use in sec11ring 
,t ,111all 1111111bc1· ol 1·<>otecl \Jl,111t, 11·0111 111111,11,1! trees i<)l' <)l);e1·v,1tio11,1l 
p11r1Jo,es. 

* * * * * 



lvIR. J. PETEll \1£llJ\,JEULEN: I forgot Lo 1nenL1011 tl1at we !1ave 
so1ne of the pl<ln ts tl1a t v-•e1·e 1·ooted at the side ot tl1e roo111 ,incl they ca11 
be see11 tl1ere. 

DR. CHAR'LES HESS: Pete, did yot1 pt111cl1 l1oles i11 tl1e botto111 
of yo111· 1)e,1t !)Ots ior· clr,1111,1ge? 

J\,JR. PETEll VERJ\,fEULEN: No, ,,,e die! not. 
DR. HESS: l)o yo11 tl1i11k this ,vo11lcl l1el1) 01· does tl1e pot ,,veil? 
i\'lR. VEllJ\,JEULEN. I don't tl1ink it ,vould help unless yo11 l1acl 

,t ve1·y l,1rge l1ole. 1~erl1a1Js 111ost ot the -1noisture tl1at ,vas g1vi11g us 
t1·011ble ,v,ts cont,1i11ecl i11 tl1e 1)e,1t pot itseli. , 

J\,fJl. _Jll\'I \,VELI"S: 1 ,vo11lcl like to d11·ect ,t questio11 to Hugl1 
Steavenso11. ,,vo11lcl !1e cle,c1·1be l11·st ol all tl1e phys1c,1l setup wl1ereby 
11e ,tpplies lert1lizer tl1ro11gl1 l1is po1·t,1ble ir1·igat1on syste111, 1)a1·tic11l,11·ly 
,,·l1e11 he JJt11111)s 11·0111 ,t 1)c>11cl, ,111cl seco11dly, wh,1t tert1lize1· cloes l1e tise? 

i\•IR. STEAVENSON: \!Veil, _J1111, that is a ve1·y ,i1nple 111atte1·. ll 
yc>u h,1ve ,l e,ent1·il11g,1l 1)u1111), bec,111,e yo11 ca11 si111ply clraw 1n 011 tl1e 
;11cLio11 side wl1,1tever yo11 w,tnt to d1·,1w 1n, a11cl you,c,111 p1·01Jo1·tio11 iL 
ve1 y ;1111ply ,1°itl1 tl1e 11se ()i ,111 orclina1·y g,11·de11 hose v,1lve, ,111y ;1111JJle 
, 0,1lve. · ' 

We 111ix tl1e le1·tilize1·, ,111cl ol)v1011sly, it l1as to be so111ethi11g tl1,1L 
,,,ill go i11to sol11t1011 a11cl, ol co11rse, ,ve put on whateve1· le1·til1zer we 
care to clo, ,1cc.01·cling to soil tests, ,111cl wl1,1t ,ve tl1ink Ll1e plants 1·eq111re. 

J\,JR. vVELLS: Ho,v c!o yo11 g1·acluate 01· l1ow do you c,1l1br,1 te it? 
J\,fR STE;\ VENSON: Tl1,1t is also very si111ple, J 1111. We irri

gate ,1bo11t tv-•o ac1·es ,1t ,1 ti111e, as a r11le. vVell, let tis say we w,111t to 
J)Lt t on 500 JJ01111cls ol 5- I 0-5 J)e1· ac1·e, lor exa111 JJle. vVe c,tn 1111x 11 IJ 
tl1e ingrecl1e11ts, 11s111g ,111ytl1111g ,,,e ,v,tnt to tor nit1·oge11. We wo11ld 
J)1·0IJ,1bly 11se ,1111111011i11111 111t1·ate, JJOL,1ss111111 cl1lo1·ide a11d 011e ol tl1e 
sol11IJ!e JJl1osJJl101·ic ,1c1cl co11st1t11e11ts, a11d d11111p this st11lt i11to ,t !1orse 
t,111k ,vl11cl1 l1olcls ,t k11ow11 ,1111011nt of ,vater, pt11111) tl1e l101·se tank f11ll 
of ,v,1te1· ,incl ,1lte1· ,t , 0e1·)' si1111Jle 1·egt1lat1011 ,,,itl1 a ,;alve, we k11ow ho,v 
1011g it t,tkes tc> clr,tw it 111to tl1e s11ction side as tl1e JJt11111), ,vl1ich is 
J)lllllJ)ing ,,0,1Le1· Ollt ol Olli" pone! 

No,,, 1[ ,,·e ,11·e JJttLting 011 fro111 ,111 1ncl1 to t,,,o i11ches ot w,1te1· pe1· 
i1·1·ig,1tio11 v-•e ,t,1rt c!1·;1vving tl1e f'erti]ize1· i11 wl1e11 tl1e 1J111111Jing sta1·ts. 
We 11s11ally p11II it right on t l1ro11gl1 the e11ti1·e fert1li1,atio11 ,111d 11s11ally 
1·11n it ol[ w1tl1 cle,11· ,v,1Le1· ,vl1en the fertilize1· 1s exh,1ustecl lro111 tl1e 
l101·se t,1nk. 

With c>11r ,tllyl ,1lcc>l1ol we do the san1e thing except we c!1·,1w the 
,tlcohol i11 fro111 ,1 55-g,illon t;1nk. In tl1at case, we qre putting on 5,000 
gallo11; of ,v,1ter per ,1cre to 25 g,1llon5 ot alcohol. Ot course, ,ve ,1lways 
1·inse out the line witl1 cle,1r ,vater, since this acts as a ,vater se,1! alter 

' . 
the ,1lcol1ol is 011 Th,1L ,1111ot1nts to ,1bo11t a quarter of an inch ol water 
i11 tl1e case ol tl1e ,1lcol1ol. So, with i1·r1gation, we will be IJt1tti11g 011 
,111 i11cl1 to t,vo 111cl1cs ol water with tl1e fertilize1·. "fl1e sa111e tl1ing 
,ts s1)reacli11g v-·itl1 tl1e s~11·eade1·. 

i\•fR. \ 1VELLS: How long clo you l1ave to leave tl1e la11cl ,tfter pt1t 
t111g tl1e ally! ,1lcol1ol on lJefo1·e yo11 tl1ink it is fit to go into seecl? 
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i\,l Jl. STE;\ VENSON: Abot1t ,t ,,,eek, cle1)e11cli11g 011 tl1e te111pe1·,1· 
tt11·e ,incl ,vind co11di t1011, ancl so lo1·tl1. Y 011 c,111 :;111el I tl1e g1·ot111d ,tnd 
,vl1e11 it 110 longer l1,1s ;1n oclo1·, it is all 1·1gl1t. 

' i\•lODElZATOR 11Lt\ll\•V: Any 11101·e c1t1est1ons? 

i\1IR RICHt\llD FlLl,1\1fOllE: l l1ave ,t qt1est1011 !01· S1d11ey vVax-
111,111 011 tl1e ti1·st 1)a1·t ol l1is J)resent,1t1on i\ 1l,1y this j)hotocell to1· tl1e 
c..011t1·ol ol 1111st be 01)erated witl1 a 1101·111,1lly 01)e11 :;ole11oicl v,1lve, tl1at 
1:; a :;oleno1cl v;1lve ,vl11ch, ii tl1e J)hotocell f,111s, w1ll co11ti11t1e to clelive1· 
,v,1tc1·? 1\11cl 011e 011 the seconcl p,trt 1s, is this ,IJJJ)a1·,1tt1s ,1v,11!,1ble co111-
111e1·c1ally, a11cl 1[ 11ot, 111,1y pla11s to1· it l)e obta111ecl? 

l)ll. \iV1\X1\·l1\N: To ,1ns,ve1· tl1e f11·st qt1est1011, 1 !1,1ve JLtst bee11 
told ye,te1·cl,1y tl1,1t 1t ca11 be ,11·1·,111ged ,v1tl1 tl1e 1101·111,1! sole11oicl v,1lve. 
To ,111,,,,e1· tl1e seco11cl c1t1cstion, 1t is 11ot co111111c1·c1,1lly ,1,1ail,1l)le yet, ,111d 
l 1111gl1t s,ty to s0111e 111,111t1lactt11·e1·, l1e1·e is ,111 OJ)pc)1·t1111ity. Tl111·c!ly, ,,,c 
11,,,,e bl11e1)1·111ts a11d i[ v-'e l1,1ve e11ot1gl1 1·eqt1ests ,,,e ,,,111 J)1·1nt tl1e111 111) . 

. i\1Ill. 1\1ft\llTlN VAN Hot·. \•Viii ,,,e get ,t c..011dit1011 ,,,J1c11 v-'e 
:;to1·c ottr 1·oc>ted cuttings ,111cl JJllt tl1e111 111 l)ags ,,,itl1 ,111y k111d ol 1110:;s 
or ,vh,1tever we t1se~ l · 11e,11·cl somebody J)t1t:; tl1ose ct1tt111gs i11 b;1gs 
,vitl1out a11y 111oss or 111ecl1u111. 

j\,Jll. V1NCEN1' K. ]{AILEY: vVe l1,1ve t1,ecl 1110:;:; ex1)c1·1111e11t,1lly 
111 tl1ese J)o!yetl1ylene co11tai11e1·s ,vl1ere we sto1·ecl ba1·eroot decic!t1ous 
g1·ce11,vood ct1tti11gs over w111ter. vVe ,1lso ex1)er1111e11tecl ,vitl1ot1t ,111y 
J),tck1ng ol a11y so1·t. \•VE' did 11ot li11cl a11y aclve1·se 1·esults !1·01n 11s111g 
the 111oss l)ut ,,·e cl1d 11ot t11;icl a11y l)enelic1,1! 1·es11lts. Tl1e stock tl1,1t was 
sto1·ecl ,1·1tl1011t ;111y J)acki11g ot ,1ny sort c,1111e tl11·011gl1 jt1st a, ,veil So 
i11 tl1e last t,vo ye,1rs ,,,e l1,1ve t1,ecl 11otl1i11g in tl1e co11t,1i11e1·s ,v!1e1·e ,,,e 
storecl the rooted cutt111gs 

lvIR. VAN HOF: \Vot1ld 1t ,,!so ,IJJJJI)' t<J eve1·g1·ee11, ,111d l)1·0,id
le,1fs? 

j\,[Jl. BAILEY: I l1,,,,e11 ·t I1acl ,111y ex1)e1·ie11c..e ,111tl1 tl1e sto1·i11g oi 
l)1·0,1clle,1vecl eve1·g1·ee11s ,n polye1hyle11e \,Ve h,1ve storecl eve1·grec11s, as 
I saicl, last yc,1r f1·0111 .Se1Jte1nlJe1· to AJ)ril very successlt1lly in co11t1·ollecl 
co11cl1tio11s of te1111)e1·att11·e ;111cl J1111111cl1ty ,11itl1ot1t JJolyetl1yle11e, 011ly 

. 111oss ove1· tl1e 1·oots in ,t cla1·k 1·00111, of cot11-se. 

i\ 1IR. V1\N HOF: "\•Vl1,1t clo you tl1111k abot1t s0111e !1gl1t 011 tl1e 
e,,erg1·ee11s? 1,)o yot1 think it ,vot1ld IJe 11ecessar)'? 

1',,[R. BAlLEY: "\,Ve l1ave 11ot fot111cl it 11ecessa1·y "\•Ve 11,1,,e Lot111d 
110 acJ,,e1·se re~t1lts or det1·i111ent,1l 1·est1lts £1·0111 sto1·1ng i11 cla1·knes~. 

J\'lR. KARL KEJZN (C111ci1111at1, OI1io) : Going back to tl1e toJJic 
of lloy No1·di11e o[ bt1dding C1r1tc1egits. I l1a,,e i)ee11 c<11·ry111g on ex1Je1·i-
111e11ts witl1 tl1e iclea of [Jroclt1ci11g 01· g1·0,,,i11g coto11easte1·s 011 tl1e ste111s 
of !1,1wthorns. I l1ave t\1'0·)'e,11· olcl Coto11ec1ste1· c1p1citlata 011 ste111s 
,,bout tl11·ee feet l1igl1 C 1·r1t{11'g11., ste111s. ,,vhen J carry tl1is on I v-r,111t 
to gr,1ft Coto11er1ste1· /io11zo11t{1{1., a11d C. dc1111r1ie11 011 tl1e st,1nda1·cl ste111s 
to JJ1·oduce plants fo1· acce11t [J01nts i11 l,111dsc,11)e co111positio11. So f,11·, 
C1·{1tr1eg1ts co1·dala see111s to be tl1E' l,11·gest t111cle1·:;tock I 11,,,,e 11secl 
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MODERATOR BLAUvV: l lhank you, ladies and gentlemen, and 
especially the speakers fm· this a!ternoon. 

PRESJDENT NORDINE: The next item on the program, ol 
course, is the business meeting, and we hope we can do this as quickly 
as possible. 

The meeting recessed Lo reconvene in the Annual Busine~s i\foeting 
(Sec page l 2) . 

NINTH ANNUAL BANQUET 

Our Past President, ]\Jr. Roy M. Nordine, and the newly ckctcd 
Presidem, Mr. Harvey M. Templeton, Jr. presided at the annual ban
quet. 

Highlighting the evening was the prc~entation ot the Plant Propa
gators Award to Mr . .James S. \Veils of Red Bank, New Jersey. ?vlr. 
Louis Vanderbrook, in making the Award, noted Jim's prominence in 
the organization which took. the form ol his being the only man to hold 
the presidency for two terms. i\·lr. \•Veils was the opening "Spark Plug" 
which launched the organization back in 1951 at Cleveland, Ohio. Jn 
recognition for hi~ book, Plant Propagation Practices, for his willing
ness to ~hare information, and for his loyal service to the Plant Propa
gators Society, .Mr. Jim Wells has rightfully been so honored. 

For his loyal service to the organization, Mr. Roy Nordine also was 
honored and received an imcribcd gavel to remind him of his years 
tenure at the helm of the Society. · 

Climaxing the Annual Banquet was a talk and series of slides given 
and shown by Dr. Cornelis Broertjes on Lhc Experimental Station for 
Ornamental Trees and Shrubs at Boskoop. Holland. Dr. Broertjes. 
who was currently working as a research fellow at the Brookhaven Na
tional Laboratory gave the Society a most interesting and [irst hand 
account of the nursery research work being done at .Boskoop. ?lfany in 
the audience recalled pleasant memories as the slides were being shown 
as evidenced by an occasional remark. 

The Ninth Annual Meeting of the Plant Propagators Society ad· 
journed Sine die at 10:00 P.M. 

2\C 
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