
111 no1·thern l\'Ianitoba some 60 ye,11·s ago v.·l1en l\'l,1nitoba w,is a ve1·y 
differe11t tyJ)e of J)rovince a11cl 1·eg·ion fro111 ,vl1,1t it is today, The Skinner 
fa111ily settlecl 011 a wl1eat f,11·111. D111·i11g sul)seq11ent yea1·s, l)r. F. L. Skin
ner, wl10 will talk to 11s this 11101·11i11g·, IJeca111e very 11111cl1 inte1·estecl in 
orna1nen ta! l1ortic11I t11re. 

Dr. Skin11e1·'s growi11g co11clitions a1·e 1n11ch 11101·e rigo1·011s th,111 those 
experie11cecl by the 111ost ot 11s ancl, £1 ·0111 s111all beginnings, l1e has l,111nch
ed i11to a co1111)rehensive tyJ)e of privately SUJ)j)01·tecl J)lant breecling,p1·0-
gr,1111 whicl1 i11cl11des lilies, lilacs, 111a11y l1e1·baceous SJ)ecies a11d even sucl1 
sl1acle trees as lindens and popla1·s. 

l)r. Skinner h,ts been the 1·eciJ)ient of ,tn ho11orary cloctor's degree
f1·01n the University ol J\,J,111itoba. He is :1 111e1nber of the Order of the 
Britisl1 E1nJ)ire, ,vl1ich is ,1wa1·decl to ot1tstancli11g· perso11s living· v.1ithin 
tl1e British Co111111011wealtl1 IJy 01·cler ol the 1·t1ling king· or qt1een. 

Dr. Skinner's life and work i11 Northe1·n ivfa11itoba is a 111onu111ent 
to the extent to v.•hich persons wo1·king· witl1 JJlants can encot1nter cliffi
culties and overco111e tl1e1n. He is, i11 1ny J)ersona.l esti1natio11, 011e of the 
greatest !1ortic11lturists o{ ou1· ti111e. 

It is witl1 both J)ricle a11cl pleasure tl1at I 110,v p1·ese11t D1·. F. L. Skin
ner of Drop111ore, lvianitoba, Ca11ada. 

. Dr. Skinner J)rese11 tee! his J)a J)er e11 ti ti eel ''Developing New Plan ts 
for tl1e j\,foder11 G,1rden." (Appla11se) 
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DEVELOPING NEW PLANTS FOR THE MODERN GARDEN 

DR. F. L. SKINNER 

Slrinne1·'s 'J\Ti1.rse1·y 
l)1·rJp1no1·e, Mciiiitoba, Canada

I spent the l'irst tl1i1·tee11 ye:1rs of my life in Abercleenshire, Scotlancl, 
and it was tl1ere tl1at I learned to k110,v ,111cl love the olcl roses, tl1e 111ock
or,111ge, the lilacs, tl1e rl1odode11dro11s a11cl a l1ost of other sl1rt1bs, t1·ees 
and flo,vers. 

_In 1895 v.•hen 011r fa1nily ar1·i,•ecl in lvfa11itol)a tl1e1·e was ve1·y little 
or11,11nental garcle11ing· being clone on the C,1nacli,1n prairies and even 
in tl1e City of \,Vin11ipeg it v.•as several ye,1rs after ot1r ar1·ival that tl1e 
first lilac IJ11sh OJ)ened it3 flo,\•e1·s there. 

Tl1ere ,vere 1nany lovely flo,vers gro,ving \\•ilcl 011 tl1e prai1·ie in
those clays but I still 111issecl the favo111·ites of 111y chilcll1ood a11cl it ,1•,1s 
the clesire to grow tl1e111 tl1,1t startecl 111e on 111y c,1reer ,is a l101·ticultt1ral 
J)i,1nt breeder. As soon ,is I ,vas i11 a positio11 to clo so I i1nported a
collectio11 of ,1bot1t 011e l111nclred a11cl forty roses inclt1ding all the olcl
varieties tl1,1t ,vere ,tvailalJ!e ,it tl1at ti111e. Unfort11n,1tely none of tl1em
p1·ovecl q11ite l1arcly tho11gl1 I ,vas alJle, IJy gi,•ing tl1e111 son1e protection,
to keeJJ the l1,1rcliest varieties ali,•e fo1· ,1 few ye,1rs. I tho11g·ht tl1at graft
ing tl1ese 011 11ative root stocks 1nigl1t give the111 a little extra l1ardiness,
IJ11t in tl1is I w,1s cliss,1ppointecl. The11 I cleciclecl to try and co111bine tl1e
l1arcliness of the wile! roses ,vitl1 the bea11ty of the garcle11 varieties by
raisi11g· hyb1·icls between the1n 11sing the wild roses as seecl parent. I

w,1s st1ccesst11l i11 raisi11g· qt1ite a fev.• hylJricls b11t o,,,ing to tl1e f,1ct tl1,1t
• 
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one of the parents was a pure species 1nany of that pa1·ents' poo1· qt1alities 
were usually dominant and 0111)' in 1·are c,1ses did I secure tl1e rest1lts 
I had hoped for. Tl1inking that the crossi11g of two hardy species and 
t1sing the hybricl as harcly J)a1·e11t might bring better results I raised a 
number of hybrids between J?.rJsa 1·ugosa ancl 011r three native species ,ind 
so111e of my better rose5 have 110,,, got both /?,. 1·i1gosa ancl one of tl1e 
native roses in tl1eir pedigree. 

S01ne of 1ny earlier rose l1ybrids, tl1ot1gl1 tl1ey coulcl not bea1· co111-
parison wi tl1 the g·arclen roses, h;1cl so111e v,1I 11e ;is l1a1·cly flo\\'e1·ing sh1·11 IJs 
and when I securecl such fi11e leaved species ;1s Rosr1 /{01·ea11a, J?,. p1·zr1111la, 
and J?,. laX{l, I set to wo1·k to try a11cl raise hybrids tl1,1t would have nice 
flowers and at the same ti1ne J1ave cle,1n, ne;1t a11cl attractive foliage tl1at 
would work in well witl1 landscape work. I already hacl so111e st1ccess i11 
mating J{osa blanda "'itl1 clouble flo,vered for111s of J?,osa spi11.ossi111a ancl 
by using these san1e for1ns on tl1e tl1rec species 111e11tioned, I l1ave now. 
secured a nu111ber of varieties 1·anging f1·on1 three to six feet in height 
that have the clesirecl ,tttractive foliage as well as se1ni-clouble or doul)lc 
flowers of good form.' 

Now let us go back to the early d,1ys of the cent11ry. The only ho1·ti
cultural literat11re available to 111e at th,tt ti1ne w,ts tl1e Ev1)e1·i1nent,1I 
Farm Re1)orts; a study of tl1ese sl1owed tl1at 111;1ny of the woody plants 
that had proved h,trdy on tl1e Ca11aclian pr,1iries were natives of nortl1-
ern and northeastern Asia so I collectecl ,111 the literature I co11ld 1)11,, 

, 

relating· to the climate and flora of th,1t regio11. Atki11son's ''Upper ancl 
Lower Amoor'' and Young·h11sbancl's ''Long vVhite l\•Io11ntain'' were 
most helpful and botl1 gave a g1·eat deal of info1·111ation ,tbout tl1e climate 
and flora of northern Korea, l\•Iancl1uria and eastern Si!)eria. Tl1rot1gh
out this region the prevailing winte1· wincls are fro1n tl1e nortl1-wcst 
giving it extremely cold winters, l1owever the flora is 1nore closely re
lated to that of western Ettrope ,tnd eastern North A111erica than is that 
of north central Asia. When I visitecl the Ar11olcl 1\rborett11n i11 October, 

• 

1918, I was delightecl to 1·eceive from Professor Sargent ,t fe,v ve1·y s1nall 
plants of Syrzng·a dilotata and S. vel11ti11a gro'\\111 fron1 seecl collectecl !Jy 
\!\Tilson 011 the Dia1nond n1ou11tains in 19 17. I had J)revio11sly received 
quite a collection of na1ned lilacs fro1n Eng·lancl i)ut 1nany of the1n s11ffe1·
ed at times fro111 tl1e severity of our winters. Tl1e ,vinter of 1920-21 ·was 
very hard on lilacs at DroJ)more ancl 1nanv of the varieties killecl l)ack 
quite badly while both S. dilotata and S. vel11ti·nr1. ca1nc thro11gh ,,,itl1ot1t 
in j11ry and flowered freely. Pollen of S. dilotata ,vas t1sed on tl1e fe,,, 
varieties of S. vulga1·is that flowered and so111e interesting hybrids were 
raised. I did not expect that tl1ese '\\'Ould have 11101·e tl1an local interest 
but a few we1·e na1ned. Some of these were sent to tl1e 1\!Iorto11 Ar\)oret11m 
and were so well received tl1at I cleciclecl to do s01ne 1nore l)reedi11g ,vork 
witl1 this type of lilac. Thougl1 the E11ropean varieties of lilac are very 
beautif11l, tl1ey !1,1ve several faults ,vhe11 grow11 in tl1e Gre,1t Plains a1·ea 
of America. l\1a11y suckerecl so badly that they do not flo,ver well t1nless 
g·iven a great deal of attention and in sorne districts tl1ey suft·er a lot 
fron1 winter injury ancl late SJ)ring frosts. In Iowa, ]\;fr. Leslie Sjt1lin. 
of Inter-State Nurseries, tells me that the lilacs grow so t�1ll that one 
neecls a laclder to e11joy the beat1ty and fragrctnce of some varieties. 
Syringa dilotata does not see111 to sticker a11d 111y f'irst l1yb1·ids of it, rio\v 
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over thirty yea1·s old, still show no sign of suckering. It also seems to 
have a te11clency to procluce a higl1 percentage of dwarfs among its pro
geny. One of these is only tl1ree teet l1igh at twenty years of age and has 
I lowerecl f'1·eely for tl1e past sixteen years. Even the taller gro,ving forms 
l1ave a tenclency to flower qt1ite close to the ground. The dwarf forn1s 
shoulcl be es1)ecially suitable tor plar1ting near the modern ranch type of 
dwelli11g. 

The slicles to be sl10,vn later will show the flowering habit and the 
J),tstel sl1acles of· 111auve JJink arid l)lt1e tl1,1t are to be found in the newer 
hybricls ol Syr1nga dilrJlr1lr1. l nciclentaly,. we propagate our lilacs by graft
i11g 011 S, vi llosri stocks ,,,l1ich see111 to be congenial to 1nost varieties. 
We l1ave triecl gral'ting and l1udding on both S. japonica and Fraxinus 
1111·idis with little success. Syringr1 vi1lga1·is varieties are difficult to root 
fro1n gree11 woocl cuttings under ot1r conclitions; S. dilitata hybrids are 
a little rr101·e pro111ising, however ,ve have found a great deal of variation 
i11 tl1e res11011se of clifferent v,1rieties to this type ot propagation. 

1 beca111e acquaintecl ,vith the late Dr. W. T. lviacoun inany years 
ago i11 one of ot1r talks abot1t J)rairie horticulture he said that there w,1s 
,t gre,1t neecl on tl1e pr,tiries for colourft1l vines that would take the place 
of the ra1nbler roses a11d large llo,vered Clcmritis that were grown in the 
e;1st. Later 1 will sl1ow yot1 slides of some of the rest1lts of 1ny endeavot1rs 
to stIIJJJly tl1is need. In Lonice1·a we have a clin1bing native species 
(L. dirJica) but its flowering periocl is sl1ort and it is not as colourful as 

L. l111·suta wl1ich I collectecl in northern i\1Iin11esota. 1 n1ade several at-
te111pts to cross botl1 tl1ese s11ecies with pollen of Lonicera sempervi1·ens
ancl ,Lt last "'as st1ccessf'11I in 1·aising· fot1r seedlings of L. hirsutri; three of
tl1ese ,vere ,LJJl)are11tly iclentic,11 ,vitl1 L. liirsitta but tl1e fourth resembled 
L. sernpe1·v1re1is in both le,1f ,tncl llo,ver a11cl being ste1·ile it continues
to flower fro1n J1_1ne t1ntil killecl by se,,ere frost. We have found soft
woocl cutti11gs or layering the best 111ethocls of propagation.

To bri11g· tl1e la1·ge flowerecl cle111,1tis into the ranks of climbing 
JJ!a11ts tl1at ,trc l1;1rcly i11 the Great Plains area 11rese11ts quite a few prob
le_tns. I l1ave sect1recl l1ybricls bet,veen Clematis· integrifolia and some
of tl1e la1·ge f'Jo,vered lo1·1ns that :11·e i11ter1necliate in size ancl form be
twee11 tl1e 11,trents ,tncl very florifero11s, l)ut their pro11agation in quantity 
is qt1ite a proble111. S0111e ol the111 can be mt1ltiplied, in ,t li111ited way, 
fron1 sot·t wood ct1ttings, bt1t others are best JJropagated by division of 
tl1e roots wl1icl1 is, at l1est, ;1 slow 111·ocess. A11 attempt to secure larger 
f'lo,verecl fo1·1ns by crossi11g tl1e Dro1111101·e l1ybricls with C. Du1·andi failed 
to 11rocluce ,111ything better tl1,1n ,ve alreacly had. 

Clernrttis n1r1c1·opetr1la a11cl its near relative, C. sibirica, are quite 
11ro111ising ,ts pa1·ents of a race of l1ardy woody climbers with larg·e f'low
ers; ,t slicle will lie sl1own of a small pla11t of a hybricl between these two 
species, so111c of tl1e 1·10,ve1·s 111easurecl over t·ive inches across. The colot1r 
ol tl1cse l1yl1rids 1·;111ge f1·on1 11ale l1l11e to 11ale rose pi11k with a tendency 
to throw an occasional redclish or white flower. These hybrids are q11ite 
fe1·tile and about five l111ndred seedlings ,vere raised last year. Both 11ar
ents and the hybricls c,tn be raised lro1n soft wood cuttings. 

You m,ty f'incl it l1ard to believe !)11t Spi1·aea Vr1n Houttei req11ires 
J)1·otection if it is to flower freely 011 ot11· ,vestern prairies, but only once.
in over twenty ye,1t's has it flowered freely at Dropmore without pro-
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tectio11. Tl1e i11trotlt1ctio11 of tl1e S. t1·1coca1·pa ,tncl S. t1·ilobr1ta gave 111e 
an op1)ortu11ity to raise l1yb1·ids tl1at !1ave abot1t tl1e sa111e 01·n,11nent,1l 
valt1e as S. Vl111 HrJitttei ;111cl tl1ese l1yb1·icls a1·e t1·t1ly l1ardy. S. mellza and 
S. betz1.l1folil1 l1ave ,tlso bee11 t1sed at Dro1J11101·e i11 the 1Jrocl11ction of ne\v
11,trdy sl1rubs.

C1·r1taeg11s, 1,1r1!11s a11cl P1·11.n1ts ,11·e otl1e1· fa111ilies ol ,,,oocly plants th,tt 
ha,,e been 11secl at l)1·01)1nore i11 tl1e J)1·ocl11ctio11 elf ne,v J1arcly orna111ent;1l 
IJl,tnts. Slicles ,vill IJe sl10,vn of 1,1l1lzt., a11cl P1·11.1111s l1yb1·icls l,tter. 

111 J)ere1111ial 1Jl,1nts l l1a,,e clo11e ,t g1·eat cle,11 ol IJ1·eecling witl1 lilies 
,tncl ch1·ysa11tl1em11111s a11tl lesser an1ot111ts ,vitl1 ,1nen1011e, aster, diantl1t1s, 
iris, peo11ies, 1Jri111t1l,1s ,111cl tt1liJJS ,111cl pict111·es of tl1e rest1lts of so111e of 
this wo1·k wi 11 be sl1ow11. 

l\1Iy fi1·st ,vo1·k witl1 lilies was clo11e ,tlJout tl1irty-five years ago with 
L1!1u111 co11colo1·, so111e IJt1lbs of ,,,l1ich l1,1cl been i1n1Jortecl f1·on1 E11gla11d 
a few years e,trlier. Tl1is for111 ,vas self ste1·ile and not ft1lly l1arcly and 
tl1e inc1·ease 011e )'Cat· w,ts very ofte11 killecl the tollo,vi11g ,vi11te1·. The11 

' 

l sec11recl a few seecls fro111 ivfr. Hen1·y Cor1·evon ot L. conco/01· p11.lcl1ellun1
tl1,1t h,1cl bee11 collected for l1i111 i11 l\1fancl1t1ri,1. \,Vhe11 tl1e first seedling
01· L. co11colo1· p11.lc/1ell11111 tlo,ve1·ecl tl1e typical 1·or1n was crossed with it
giving rise to tl1e D1·op1r11J1·e crJrtcrJ/<Jr ,vhicl1 ,von an A .1'1. f1·01n tl1e Roy,11 
Ho1·tict1ltt11·,1l Society ,,,J1e11 sl10\\'n in I 926 by l\1fr. A111os Pe1·ry. 

Tl1e int1·oclt1ctio11 of Lili11.111 T;Jli/lr11ottr1e !eel to a, great cleal of bree<l
i11g wo1·k botl1 by l\1Iiss Presto11 of Ottawa ancl 1nyself. Tl1e selection of 
slicles to be sl10,,,n ,,,ill give so111e iclea of the wicle r,111ge of colour ,111cl 
fo_r1n tl1,1t 11,ts been sec11recl by 1nati11g this fine lily with so1ne 1nembers
of the L. 11111.lJellalztrn gro11p. 

The introcluction of the regal lily g,1ve a great i1npet11s to tl1e ct1l
tivation of tl1e lily, b11t it \\'as 11ot ,vl1olly st1itecl to 011r co11ditions. Tl1e 
seve1·e ,,,i11ter of 1941-42 1·e111ovecl tl1e !,1st 1·eg·,1l lily fro111 my g,1rdt11. 
L1liun1 Hen1"),i, and a for1n of L. c·entifo/1.1.tni, g·rown fro1n seed sent 111e 
by tl1e l,1te 1\1l1·. \1\Tn1. Sat111de1·s of Lo11clo11, Ont,1rio (son of Dr. Sa11nde1·s 
wl10 fot111decl the l)o1ninion Expe1·i111e11t,,l Fa1·1n System) both provecl 
l1,1rdy ;1n<l by 11sing J)ollen I l1;1d sect1red ,Lt Tl1e A1nerican Lily Society's 
Sl10,\'S I l1ave been ·able to bt1ilcl tlJJ a 1·,1ce of harcly tr111n1)et lilies tl1,1t 
v;11·y £1·0111 J)ttre wl1ite to J)ale J)i11k ,111d cleeJ) ricl1 yellow. �·he 111a1·tagon 
lily a11cl its l1ybricls l1as ,tlso J)rovecl 11selt1! to work with ancl I now have 
111a1·tagon !1yb1·ids tl1at 1·,111ge f1·0111 ,vl1ite to al111ost black ancl witl1 a co11-
stitt1tio11 th,tt has e11ablecl so111e of tl1e111 to become 11at11ralizecl in tJ1e 
f\spen \\'Oocls 11ear 111y l10111e. 

Tl1e work of tl1e Unitecl States DeJJ,11·t1ne11t of Agricult11re at Belts
ville, witl1 tl1e 11se of l101·1no11es ancl disi11fect,1nts in the propag;1tion of 
lilies (1·0111 sc,1\es, l1,1s 1·e111ovecl 111,111y of tl1e J1,1z,11·ds of lily J)l'OJ)agatio11 
a11cl enal)lecl tl1e IJreede1· to 11111\tiJ)ly inclefinitely tl1e best results of l1is 
,,,ork. 

T,,,e11ty years ,tgo cl11·ys,111tl1e111t1111s tl1,1t ,vot1lcl flo,ver 011t-of-doors in 
\\'ester11 Can,tda \\'ere t111k11ow11. ,;\bo11t tl1;1t ti1ne son1e of tl1e Azale,11n11111s 
a11cl Cl,11·a C111·tis l1acl been tried \)tit only ,,,itl1 ,t very moclerate degree 
of st1ccess. I l_1,1cl grown sever,,! SJJecies inclt1cling the 1·,1ther weedy looki11g
C. Zl11vl1dslcyi·-an Austrian SJJecies tl1at l1ad tl1e virtt1e of bein,g hardy
;incl flo,11e1·ing witl1 us i11 late ;\11g11st. \•Vl1ile on a visit to Ha1·tford, Con
nectict1t, I h,tcl the g·oocl fortt111e to 1neet tl1e late Alex C11n1ming· and I·
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le,t1·11ecl fro1n hi111 how to get cl1rys,tntl1emt11ns to set seed. C. Zawadskyi 
now JJrovccl i11valt1able for it ,vas :tble to transn1it to its hybrids the neces
sary qt1alities of early flowering and hardiness and 11ntil re<;ently all my 
chysantl1e111u1n b1·eecling was basecl on C. Zawadskyi and its hybrids. 
C l11·ysa1itl1ernitm. c11·cticitm, as ct1ltivatecl in this cot1ntry, has been too late 
i11 flowei•i11g to be of any use to us and none of its hybrids that I have 
lJcen able to sect1re l1ave ever llowerecl out of doors at Dropmore. Jni 
194 7 l visitecl the Aberdeen, Scotian cl, University Botanic Garden ancl 
tl1ere I saw ,l variety ol Cl11·ysantl1er11itrn a1·cticitrn in bloom in .July. I 
was cve11tually ,tble to establish this 1·or111 a11d it is now being. used in 
breccli11g wo1·k by botl1 Dr. Viel1111eyer ot Nortl1 Pl,ttte and myself. At 
b9th pl,1ces rather interesti11g rest1lts are bei11g secured. 

The foregoing h,ts been a review of so1ne of the work being d?ne at 
D1·01Jn1ore tl1at is of t,1i1·ly gene1·al interest. Quite a lot of breeding and 
introdt1ction work has ,tlso bee11 done, wliicl1 although of more local i11-
terest h,1s provicled 111e ,,·ith some interesting problen1s. While in Sweden 
in 1947 l s,1w s01ne of tl1e ,vork being clone in tree breeding at the Ekebo 
Station ancl also so1nc SJJeci1nens of Populus treniula e1·ecta. Dr. Keilland
er, wl10 ,vas i11 cl1arge ,tt the ti111e of my visit, info1·med me that in Den
n1ark, l1ybricls of Populus t1·er1iitla had been rooted fro1n soft wood cut
tings a11cl once on their o,vn roots ,vere easily grown from root cuttings. 

· I l1ave 111anagecl to introdt1ce tl1e erect for111 of P. t1·emula and, while it
bucls easily on P. trer,iitlozdes, buclclecl trees on this stock would not be
s,ttisfactory 101· general distribution ancl I have not yet ·succeeded in
getti11g it on its own roots.

111 1ny IJrecding work with ,villows and poplars, I find it necessary 
to b1·i11g i11 flowering wood of st1ch tl1ings as weeJJing· willows and lorn
barely JJOplars · fro111 son1e consiclerable distance. I find that they do not 
flowe1· ve1·y well after having been enroute for several days. A method of 
l1anclling st1cl1 material so that it coulcl be brougl1t into bloom when 

. w,1nted ,,,oulcl l1elp me very much in sec11ring the clesired hybrids. 

Tilic1 anie1·1cc111a is very s11sceJJtible to leaf mite ,vith tis but T. co1·data 
ancl T. rnongolica are i111111ue to tl1is insect. "\,Ve h,tve raised a number of 
hybricls IJetween T. ar11e1·icr1nct ,tnd T. cordcitci tl1at are im1nue to this 
insect ,111cl 1n11cl1 faster g1·owing tl1,111 eitl1er pa1·ent. In our conditio11s 
these hylJricls do not bench graft very well b11t I fine! that tl1ey do take 
very ,veil wl1e11 b11cldecl 011 seedlings of T. platyphyllos. In this connec
tion it is interesting to note th,1t while S)•ringa villosa does well as a stock 
wl1en IJench grafted it is al111ost t1seless if one bucls the S. vitlga1·is hybrids.· 

. '

on 1t . 
. l,rinsep111 sinensis is a shrt1IJ that ve1·y few nu1·series seem to lJe able 

to JJ1·opag,tte ,vith ,1ny clegree of success. Here we h,tve no tro11ble ,vith 
it. T_he seecls ,tre cle,1necl, ;111cl S()"\Vn in becls as soon as possible after they 
,11·e ripe. The following At1g11st or early Septen1ber 1nost of them germ
inate ,ind occasionally they will develoJJ one or two true leaves. At this 
stag·e tl1ey clo not look as if they wot1ld stancl ,011r winters, bt1t by cover
ing tl1e111 lig·htly with cleacl leaves just before severe weather sets in, a 
very hig·h JJe1·centage will survive ,t11d st,1rt into gro,vth as soon as tl1e 
le,tves c,111 be re111oved in spri11g. 

' 
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(Eclitor's Note: D1·. Skinner conclucled l1is t,1lk witl1 a 11t1111be1· ol· 
koclacl1ro1ne slicles showing l1yb1·icls whicl1 he l1,1s clevelo1)ecl at l1is 11t11·se1·)1-
i11 D1·op1no1·e. 1'11is clisct1ssio11 is su1n111arized belo,\1 .)

One ot tl1e hyb1·icls obtai11ed by c1·ossing· J?.r;srt c1c1ci1lc11 is ,111cl 1?.. 
1·i1gosc1 11,1s bee11 na1necl '\!Viii 1\lcle1·111,111' ,1ltc1· P1·ofesso1· Alcie1·111an of 
l\1l1n11esot,1. lt gro,\'S i11to a bt1sh ,1bot1t tl11·ee feet t,111, is ,tl)solutely-l1,11·<ly, 
a11cl bloo111s ,111 st1111111e1·. 

lt wot1lcl take tl1e ft1ll ti111e of a sec1·et,11·y to kee1) ,111 of 111y 1·eco_1·ds. 
Si11ce l l1ave to do all of tl1e ,vork 1nyself, ,ts ,,,ell as :111 ol tl1e reco1·cli11g, 
son1e ol tl1e records beco111e lost. 

S0111e of tl1e !1ybricls ot Rosc1 spir110:;1�·sir1111 c1ltc11ca l1ave t!o,\1e1·s of 
!1ybrid te,1 q11ality. Tl1e)' 011ly bloo1n [01· a 111011tl1 01· six weeks. rl'lre
tallest 011es will re,1cl1 five feet. . 

We I1ave secured ,t wide ra11ge ot colo1· in tl1e S'y1·111gc1 c1blc1tc1 dilc1tata 
hybrids. l believe tl1e colo1· 1·,111ge :-1!111ost e(1t1als tl1ose of tl1e Le111oi11e 
!1ybrids. ivla11y of the fo1·111s a1·e si11gles ,inc! 111,tn)' a1·e clo11bles. One ol
the better cloubles l1as been 11:1111ecl ''S\\,,11·th11101·e'' after S,v,1rth1nore Col
lege. It I1as ,1 ve1·y 11ice bloo111 a11cl is ,1e1·y lr,1g1·,1nt, too. 1'h1·ee ot tl1e
l1ybricls st1rvived the \\1i11te1· ot 1953 i11 Peace l{ive1· ,vl1e11 11011e of tl1e
S. vi1lga1·is llo,ve,·ed. ·r11ese S. oblafa dilc1tc1tc1 !1ybricls c\icl 11ot stiller.

1\ wicle range of color I1as also bee11 sect11·ecl i11 tl1e hyb1·icls ol S. 
villosc1. Tl1ere is consiclerable 11101·e wo1·k 011 tl1is 1)la11t ,tt Sw,1rthn101·e 
College, Do111i11io11 EXJ)e1·i111e11tal F,1r1n ,tt Ott,1wa, ,111d the l\1lorton 1\1·l)-
01·ett11n tl1,1n· at Dro1)11101·e. lt l1as been 11ecessa1·y fo1· 111e to sect11·e J)O!len 
lro111 tl1e A1·11old 1\1·bo1·et11111 l)y 111ail. !\1ly J1yb1·icl S. v1.llo:;c1 ,ire co1n1)act 
and ve,·y I1arcly. Hyb1·icls of S. 1·ef lexc1 are 11ot I1arcly. 

Cle111a.tis si!J11·icr1 is al)solt1tely l1,11·cly in ot11· a1·e;1 a11cl 1·eacl1es ,1 l1eigl1t 
of six to eig·l1t feet. HylJricls ,vl1icl1 l1,1ve bee11 cle,1elo1)ecl. ,tt l)1·01J11101·e 
l1ave flo,11ers tl1at a1·e 111t1cl1 1110,·e SJJ1·e,1d c>tlt tl1,1n tl1e SJJecies. One I 
111east11·ecl ,v,1s over five i11cl1es across. 

Yott 111ay t·i11cl it 1·athe1· l1:11·d to believe tl1,1t Ct11111ingl1,1111's vVl1ite 
1·!1oclocle11cl1·011 is l1a1·cly witl1 tis. J cove1· it 1vitl1 1Jl,111e1· sl1avings clt1ri11g· 
tl1e wi11ter. 011e SJJecies of rl1ocloclencl1·011 ,,,J1icl1 l k110,v is J1,11·cly ,vitl1 
tts is 1�. cl11)'·'r111t!1e111·11111. It i.5 ]1,1rcl t(J sect11·e, l10,veve1·. It g1·c>,11s to 011ly 
011e foot i11 l1eigl1t ;111d \\1ill gro,v 011 the tops of the l1igl1est n1011ntai11s 
of Easter11 ;\sia. It belo11gs to tl1e sa111e g1·0111J ;1s J?.. c·l1·1tc·c1s1ci11r1 .. Ct111-
ni11gl1,1111's vVl1ite is a l1yb1·icl of tl1is sJJecies. 011e of the cliitict1lties c>f 
Cun11ingl11111's ,,v11ite o!Jtai11ecl fro111 EttrOJ)e is tl1at it is g1·;1/tecl 011 te11cl- · 
et· 1111cle1·stock a11cl it t1s11,1l!y'kills f1·01n the roots ttJ)wa1·cls clt1rj11g ,t seve1·e 

• 

\Vlllte1·.-
• 

Potentillas ;11·e ;1tt1·,1cti11g co11sicle1·,1bly 1nore attentio11 no,v. J:>otr:11tilla 
da/111.1·icc1 g1·01vs to ,1bot1t tl11·ee teet witl1 tis. 1 tl1i11k that co11side1·alJ]e 
lJreecli11g c:111 be clo,\111 ,vitl1 tl1is tJla.11t. 

D1·. Ski1111e1· sl10,vecl a JJictt11·e of two g1·0111Js of Scotcl1 1)i11es. He 
statecl tl1,1t tl1e t,111 1)la11ts ,ve,·e gro,v11 fro111 seccl collectecl i11 Sot1tl1e1·11 
Sweclen, ,vl1i le tl1e cl,11a1·f fo,·111s 1ve1·e fro111 see cl collected in N ortl1e1·11 
Swecle11. Botl1 g1·ot1JJS ,vere g·e1·1ninatecl ancl gro,v11 at tl1e nt1rsery i11 
D1·01)n1ore a11d l1;1ve 1·etainecl• tl1eir clisti11ctive g·1·0,vtl1 cha1·acteristic5. 

I l1,1ve introdt1cecl Rl1l1r11111ts pc1llasi fron1 tl1e C,111c,1st1s. It gro,\1s to 
a heig·l1t l)f ,1bot1t tl1ree feet a11cl has ,1ery att1·active foliage. Tl1e leaves 
are an i11cl1 111icle ancl two incl1es lo11g·, qt1ite glossy, ,ind clt1ring· the stirn-
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111e1· ,11)1)e,11· ,1 I 111ost e,1erg1·ee11-like. l t h,1s a !)ossi bili ty of being used in 
place ol !)rivet. 1 t is ve1-y slow gro,vi11g, however. Fro1n seecl, it takes 
th1·ee ye,trs to 'ol)t,tin !)la11ts six to eigl1t i11cl1es i11 height. It is possible 
tl1at by c1·ossi11g tl1is !)l,tnt ,vitl1 another s1)ecies we .n1ight ol)tain a faster 
g1·0,11i11g for111. 

A 1111111be1· of ye!11·s ago, I obtai11ed ,1 ha1·cly form of _J,1panese plum, 
JJ1·111111s sr1l1ci11r1 !1r;1·ea11r1, !1·0111 ,1 l\•I1-. vVycoff i11 l\•Ia11cl1t1ria. By crossing· 
tl1is l)la11t ,vitl1 s,111clcl1e1·ry, we l1ave obt,tinecl a very goocl plt11n ,vhich 
is qL1ite l1,1rcly witl1 us. 

Tl1e l1yl)1·icl l1oneyst1ckle, wl1ich I h,1ve na111ecl 'Qrope,nore Scarlet,' 
ol)t,1i11ecl l)y c1·ossi11g Lo11ice1·r1 !111·s11ta ,111cl L. sc111pe1·v11·e11s is cove1·ed 
with flowers i11 .J Line. I have J)icked flowers fro,n tl1is !)lant in late 
,lLltUJ11n. 

T11lipr1 !1r;lpr1!101usllya11a, wl1ich ,vas obtained from RLtssia, has flo,v
e1·s wl1icl1 are ,1bot1t two i11cl1es ,tcross. I l1a,'e crossed tl1is witl1 tulips at 
Dro1)11101·e ancl l1,1,•e obtai11e<l l1yb1·icls tl1,1t range fro1n yellow, through 

· 01·a11ge, to cleeJ) sc,11·let. Tl1ese j)lants are ;1bsolt1tely l1ardy ,,,itl1 us. 011e
or two 01· these hyl)ricls can l)e gro,v11 t·1·0111 s111all l)ulbs producecl at the 
l)ase l)t1t, ,ts ,t 1·t1le, this tyJ)e of tL1liJ) is g1·0,vn only fro111 seed.

The _Jap,111ese iris is not l1arcly at Drop111ore. JJlants grown fron1 
seeds of J1·is Kr1e111pfe1·i a1·e h,11·cly. Hyb1·icls J)t·oc!L1cecl fro1n crosses of 
tl1ese t,vo ,ire l1;11·cly, b11t tl1e flowers clo not resen1l)le tl1ose of tl1e Jap,tn
ese Iris. 111 otl1er c1·osses I l1ave t1secl J1·is pse11daco1·is. 

l\•fost of tl1e co1nn1e1·ci,1! v,11·ieties of cl1rvsantl1emums obtained from 
' , 

EL11·01)e ,111cl E,1ste1·11 N 01·tl1 A111e1·ic,1 are too late at D1·op1nore. One of 
ot1r crosses of the nati,1e l\•ficl1aelmas cl,1isy with a co1n1nercial varifty 
1·1owe1·s 1·,1tl1e1· l,·eely a11cl is ea1·ly enotigh £01· tis. The flo,,,ers are abot1t 
t,vo inches acro�s. , 

P,trt of 0111· !)1·eecli11g 1)1·ogra111 has !)ee11 ,vitl1 lilies. For111s range £1·0111 
tl1e tyJ)ic,11 vVill111ottiae tyJ)es to t1p1·ight u111l)rell,1 for1ns. One of 011r 
lily l1ybricls, 11a111ecl 'f-Iele11 Ca1·rol,' ,von an awa1·cl at Boston. It is a 
Lil111r11 ele,r:an.1· hyl)1·d ,vhicl1 has no spots on it ,tncl is a pu1·e yellow. 
A11otl1er ll)'bricl is J)a1·tially 01·ai1ge. Tl1c flo,1re1·s 111e;1st1re six to seven 
i11ches across. 

, . 

Tl1e A 11e111.011e to111.e11 I r;sa, 1vl1icl1 I sa ,v gro,,,i ng at tl1e Stockl1olm 
Bota11ical Garclcn )1,1s ,t 111orc no1·tl1erly 1·a11ge tl1an tl1e .J,1panese a11emone. 
Jt is qL1ite J)Ossil)le tl1at it coL1lcl l)e t1sed to ol)tai11 a 1.1rider choice of ane-
111ones fo1· 0111· 11ortl1crn are,ts. 

* * * * * 

< 

PllESlDENT FILLi\•fORE: It is e,1iclent to all of tis tha.t you !1avc 
c!o11e a 1·c111a1·k,1ble jol), D1·. Skinne,·, i11 selecting ancl breeding plants 
,vl1icl1 can !)e gro,,,,1 in you,· nortl1e1·11 coL1ntry. We are, indeed, forttinate 
t9 l1,1ve l1,1cl tl1e OJ)J)01·tL111ity to l1ave yoL1 discL1ss yoL11· 1.1ro1·k and sl10,,, 
J)ictures of s0111c of yoL1r l1yl)ricls. It is reg·1·etal)le tl1at s01ne of tl1esc ex
celle11t colorecl JJict111·es c;11111ot l)e 1·e1)1·oclt1cecl in OLtr Proceedings.

There is sL1fficie11t tin1e for ;1 fe,v qL1estions. 

LESLIE H;\NCOCK (vVooclla11cl NL11·series, Cooksville, Ontario): 
Have yoLt l)1·0L1gl1t Rl1r;dr;clr:·11d1·r;11. lr1/Jo11ir11111 do,v11 f1·01n tl1e nortl1e1·n 
J);11·t of i\•f,111itol)a? 
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DR. SKlNNEll: No, 1 l1ave not. 

C. S. INGELS (Ho111e Nurser)', Lafayette, Ill.): vVh,tt are tl1e ex
tremes in temperature in yot1r a1·ea? 

DR. SKINNEI{: So1neti1nes in the su111111er tl1e ten1perature goes 
over I00 °F. and in the wi11ter as 19,v as tifty belo,,,- ze1·0. 

• 

DONALD NORDINE (J. V. Bailey Nt1rse1·y, St. Jl ;1t1l, l\1fin11.): 
What is the rainfall ancl how much is sno,v? 

DR. SKINNE,R: Our average rainfall is only eigl1teen inches. 
Some winters we l1ave ,1bout a foot ol s110,v, otl1cr winters as 1nt1cl1 as 
three or four 1·eet. The snow lasts ,tll ,vi11te1·. In 111y sixty years i11 the 
area, I recall only two winters ,vl1en ,1 Fel)rt1,1ry thaw re1noved the sno,v 
cover. 

l\tIARTIN VAN HOF (Rl1ode Isl,111d Nurseries, Newpo1·t, R.I.): 
Why did you advise us not to use Sy1·inga vi l[r;sa ,ts an unclerstoGk? ' . 

DR. SKINNER: S. villosa is not l1,1rdy ,vitl1 tis. ,,ve have fot1ncl 
that it is not satisf,tctory as a bt1clding unclerstock, bt1t tl1,1t it c,1r1 be t1secl 
as a11 understock for be11cl1 graf"ting i11 winte1· 1)1·ovicling· the pla11ts a1·e 
set deep enot1gh to becon1e estal)lisl1ecl 011 tl1eir own roots. 

})RESIDENT FILL1\1IORE: There are a nu1nber of instances 1·e
l)Orted in the lite1·atttre in v,,hicl1 a givc11 11nclerstock is satisf,tctor)' £01· 
budding but 11ot for gr,1fti11g, 01· vice vers(1. App,trently tl1e mcthocls arc 
not always interchangebale . 

I regret the necessity of conclucling this discussion, l1owever if we 
are to maintain 011r progra1n scl1ed11le, we 11111st ,tel jottrn. 13efore ,ve acl
journ, however, I want to again express tl1e ,tJ)preciation of 011r me111ber
ship to Dr. Skinner for being with us ancl telling of l1is b1·eecling ex1)e1·-
• 

1ences. 

The session adjourned at 12: 15 o'clock . 

• 
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THURSDAY AFTERNOON AND EVENING SESSION 

December 15, 1955 

• 

Tl1e seco11cl session co11ve11ecl at 2:50 j),111., P1·esiclent Fill111ore calling 
the 1neeting to orcler. 

PllESIDENT FILLJ\,JORE: Tl1is afternoon ou1· first clisct1ssio11 will 
be J)rese11ted by J\,f,·. Roge1· C. Coggesl1all. 1')1lr. Coggeshall is ,1 graclt1ate 
of the Stockbriclge School of tl1e U11i,,e1·sity of l\1I,1ssacht1setts. He ,vas 
111y assist,1nt at the Arnolcl 1\1·borett11n for t,vo years ancl is 111ost ce1·tai11-
ly 011e of tl1e brigl1test of tl1e yot1ng·e1· 1ne11 in the fielcl of J)l:1.nt J)rOJ),1g,1-
tion, l)otl1 as a J)racticecl a1·t ,incl as a science. 

I now take J)ie,1st1re i11 J)rese11ting l\1fr. Coggesl1,1ll, J>ro1)ag·ato1· at tl1e 
Arnold A1-l)o1·ett1111, .J a 111 aica 1�I,1i 11, J\,J ass,1,!1 ttsetts. 

l\1Ir. Coggesh,tll presentecl his J)aper e11titlecl ''Tl1e Propagatio11 of 
Asiatic ivlaJ)ies." (1\J)J)i,tuse) 

• 

• 

THE PROPAGATION OF ASIATIC MAPLES 

RoGER C. COGGESHALL 

A 1·11rJld A 1·bo1·eturn 
.l a1naiclt Plai11, Mass. 

The Asiatic 111aples ;1l)ot1t ,vhicl1 I will spe,tk toclay ,,re not co111111only 
known in the nu1·sery bt1si11ess today, no1· ,it so111e of the botanical insti
ttttions of this cot111try. 

The talk has been ,1 1·est1lt of tl1e tvl'O ht11·ric,1nes which cat1sed st1ch 
widespreacl cla111age ove1· tl1e Easte1·11 J)a1·t of tl1e cot1ntry, 11ot,1bly Nev1' 
Engl,tnd several yea1·s ago. Tl1e t1tility co1n1)a11ies i11 this ,11·ea st1ffe1·ecl 
very heavy losses ,vl1en the large el1ns ,ind 111a1)les growi11g· along ou1· 
streets we1·e blow11 down. 

As the need for newer ancl s111,1lle1· st1·eet t1·ees cleveloJ)ecl to reJ)lace 
tl1e g·iants th,1t cat1secl so 111t1cl1 clam,tge i11 talli11g, it was eviclent tl1at 
111ethocls of J)l,111 t p1·01)aga tion sl1ot1ld l)e clevelopecl to prodt1ce tl1ese 
J)iants. Tl1ey shoulcl l)e J)ropagated i11 ,vays otl1e1· tl1a11 seeds.

\!\Te h,1ve a fair representatio11 of tl1ese s111alle1· t1·ees i11 Bosto11, ancl 
tl1ey l1ave, t1ntil tl1e present ti111e, l)een g1·0,v11 p1·i111,1rily for seecl. Seecl 
propagation, as you k11ow, is l)y fa1· tl1e cl1ea1)est and e,tsiest 111etl1od to 
propagate pl,111ts. However tl1e J)erce11tage of seecl tl1at ger111i11ates varies 
greatly 1·1·0111 year to year. One year we ol)t,tin a sta11cl of 70 to 90 per cent 
a11cl 11ext year seecl collectecl fro111 tl1e sa1ne J)la11t ,viii ger1ninate only 10 
to 20 J)ercent, if it co111es ltj) ,tt all. 

Tl1is latt.er state111ent h,ts cert,1i11ly i)een bo1·ne 011t in 011r wo1·k at the 
Ar11olcl Arboretu111, i11 tl1at seed selectecl f1·0111 ,t SJ)ecif'ic pl,1nt of Acer
t1·if lor11.rn. for exa1TIJ)le, gern1i11,1tes very irreg11!,1rly £1·0111 year to yea1·. One 
year seecl collectecl fro111 tl1is pla11t, J)fOJ)erly stratified ,ind so,vn, will give 
11s very good g·e1·111i11atio11. Tl1e 11ext year seecl collectecl fro1n the sa1ne 
pl,tnt a11cl l1,1ncllecl i11 tl1e sa1ne 111a1111er will give 11s no ge1·111ination. 
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There is ce1·tainly too 1nuch variation i11 tl1e vi,1bility of tl1ese seecls to 
make seed J)rOJ)agation of these pla11ts JJractical on a co1n111erci,1! scale. 

Tl1e follo,vi11g is the list of plants ,vhich I ,viii SJ)eak about today: 
Acer g1·innala, A. g1·ise1tni, A. t1·iflo1·11,1·n, A. tr11·tc11·ic11.11i, A. b11e1·ge1·i1ir1111111, 
A. cap pi lipea, A. cissif oliurn, and A. pc1 lrna t11rn.

These J)la11ts are all ot· Asi,ttic 01·igi11 ,111c! are relatively s111all in size 
con1pa1·ecl with 011r native 111aples. At 111at11rity they will 1·ange 1·ro111 
-twenty to thirty feet i11 height. Eve11 at ft1ll l1eig·ht, they ,viii still be
below the utility lines.

There is 011e 111aple, ho,vever, tl1,1t I die! 11ot mention in tl1e prececl-. 
ing list as I do not thi11k it f,tlls i11 tl1e sa1ne c,1tego1·y. It is tl1e blood-leaf 
for111 of the _Japanese 111,tple, Ace1· pr1l11ic1t·1111i c1t1·op111·p111·e11.m. I will, l1ow
�ver, inclt1de it just briet·ly, as the ti111e of yea1· tl1,1t these ct1tting·s we1·e 
taken shot1lcl be of interest to yot1. 

· H_owever before ,,,e clisct1ss the JJrOJJ,1g,1tion of tl1ese maples fro111
cuttings, I woulcl like to 111ention the tech11iqt1e e1n1)!oy<';d to p1·etreat 
the seed for gern1inatio11. All of our seecl is st1·atified artificially u11de1· 
refrigeration. It is l1elc! at a te1n1Jeratt1re of ap1Jroxi1nately 40 degrees 
Fah1·enheit for a ]Je1·ioc! of three 111ontl1s. This three-n1ontl1 periocl is a11 
esti1nated ti111e, as we l1ave 110 definite IJasis for tl1e lengtl1 of ti1ne otl1e1· 
than tl1e fact tl1at tl1is lengtl1 of ti111e see111s sul"ficient to bring a!Jout 
g·er1nination of most maple seec!. 

There is experi1nental ,vo1·k no,,, IJei11g carriecl out at the ,'\rnolcl 
Arboretum ,vhere we have stratified seed fron1 so1ne of these maples for 
different periods of time: qne, t\\'O ancl tl1ree 111onths at a temperatt1re of 
forty-one degrees Fahrenheit. \,Ve are trying· to see if \\'C can find tl1e op
ti1nu1n length of time reqt1ired to bring abot1t 111axin1t11n g·ermination at 
this ten1perature. 

Our regular seed proceclure is as follo,vs: tl1e seed is collectec! in 
Septe1nber and OctolJer, brought to the greenhouse, and storecl dry 'in 
cloth bags until the first or 1nidc!le part of Nove1nlJer. At tl1is tin1e ,,,e 
1nix tl1e seed, wings anc! all, with a combinatio11 of sane! a11d JJeat. 

This sane! and ]JCat n1ixture is the rooting 1necliu1n taken f1·01n tl1e 
cutting benches of the previot1s st1mn1er's work. The mecliu111 is 1noisten
ed and the seeds are thoroug·hly 1nixecl ,vitl1 it. The 111ixture of seecl a11d 
1nedit1m is tl1en baggec! in JJo!yetl1ylene bags. The alJility of the plastic 
to retain water vapor keeps the 1nixture fro111 drying out clt1ring the th1·cc 
months' pe1·iod of refrigeration. Tl1ere is no neecl of ft1rtl1er _ wate1·ing· 
once the bag is sealed. We seal tl1e bags witl1 1·u!Jber IJudding· striJJS ancl, 
of course, the bag·s are labeled. The date tl1e b,1gs ,tre to be removed 
fron1 the colcl te1nperature treatment is ,vritte11 on the l,1bel. 

I believe that this type of stratificatio11 is 11111ch !Jetter tha11 tl1e 
technique we used to e1111Jloy. Previot1sly the seeds were sown out-of-cloors 
in frames, n1ulched for winter protection, a11d natt1re was ,tllowed to 
provide the necessary colcl. The clisadvantae;e of this procec!111·e, 110,v
ever, is tl1at the seeds are apt to dry out cl11ring· a clry win_ter. Also, one 
of the 1nost in11Jorta11t things of the curre11t type of seecl stratificatio11 
is that you can actt1ally control the ti111e at "'hicl1 tl1e seecl is so,v11. Fig·111·e 
back three 1no11tl1s JJ1·inr to ,,,J1en tl1e frcist is 011 t of tl1e grot1nd i11 yot11· 
partic11lar locality, a11·c1 stratify tl1e seed t1nc!e1· 1·efriger,1tion cl111·ing tl1e 
prececling three 111011tl1s. 011ce st1·atifiecl, tl1e seecl ca11 be sown cli1·ectl)' . 
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into prepared beds outside. We -time our seed stratification operation so
that the stratif'iecl seed are re;1cly to be sown in seed flats in the greenhouse 
cluring tl1e n1iddle of February. By sowing our seecl one month or two 
prior to the normal coming of spring, we g,tin that 111uch on the growing 
season. Tl1e result,tnt seecllings a1·e 1nucl1 large1· tl1an if we had sown the 
seed di1·ectly in the grottnd ot1tcloors. 

Tl1e 111aples that 1 will spe,tk of today have been 1Jropagated fro111 
ct1ttings i11 tl1ree ,vays: l1arclwoocl cuttings, softwood cuttings taken from 
lorcecl pl,tnts i11 ,t greenl1ouse, a11d cuttings taken fron1 soft, succt1lent 
g1·owtl1 i11 tl1e st1111n1er. lset us first consicler the cuttings taken fro1n hard
woocl n1;1terial. 

As wot1lcl be exJJected, tl1e propag·ation o[ Asiatic maples from dorm
;111t h;11·dwood cuttings is very clilficult and 'A'e have had very poor results 
,,,itl1 1nany o[ tl1e species th,tt I ,viii mention. With Ace1· palmatum, 
l1owever, results were signil'icant enot1gh to be mentioned here today. 
The ct1tti11g 111;1te1·ial was collectecl in J\,Jarch ancl brought into the green
l1011se. Tl1e c11ttings ,,,ere 111acle from six to eight inches in le11gth and 
,,,e,·e tre,ttecl ,vith clif[erent l101·111011es. So111e of tl1e c11ttings were ,,,ound-
ecl, so111e were not. · 

Tl1e ty\Je of ,vou11d usecl ,vas sitnilar to the one employed with rho
clocle11clro11s 'A'here ,t piece of bark is re111ovecl £ro1n the !Jase of tl1e cutting·. 
The ct1ttings were pl,1ced �111cler JJlastic, as we1·e all of the other cuttings 
-a\Jot1t wl1icl1 I will SJJeak toclay. \,Ve root 111ost of our ct1tting material i11
one big 1·ra111e. coverecl witl1 JJolyethylene. Tl1e f'rame is eighteen feet
,t�ross ,incl sixteen t·eet i11 length. Tl1e JJ!astic is placed eight inches above 
tl1e st1rf,1ce of the medi111n. · 

The cuttings were stt1ck in a 1nedit1n1 of sand and peat-halt' and 
half by volt1n1e. The ct1ttings ,vere n1acle on 'J\lfarch 16th. O'f the eighty 
ct1ttings, forty were treatecl witl1 a one per cent indolebutyric acid talc 
(ot1r own 111ixtt1re). They were 'A'Ounded as described above. Of the 
forty cutti11gs, we potted 34 on April 27th, a little over· five weeks later. 
Of the forty cttttings which were treatecl witl1 the indolebtttyric acid but 
were 11ot wo1111cled only ten per cent rooted. This beneficial effect f'rom 
wou11di11g l1as been repo1·tecl re1Jeateclly not only with rhododenclrons and 
holly bt1t with n1ost JJlant n1aterial which is considerecl diffict1lt to _prop
agate. The ct1ttings rootecl clirectly fro1n the wounded area, that is, the 
i11itial root syste111 ca1ne fro1n this area. 111 ti111e additional roots appea1·cd 
£ro111 the cutting· so that a 1.1niforn1 root syste1n developecl. 

Ct1ttings taken in l\1farch ancl JJ!acecl u11der the plastic, i1n111ediately 
started to grow and form sl1oots. These reached a length of two to four 
i11cl1es. This soft, ·st1cct1le11t growth re1n;1ined in a turgid conclition due 
to the polyethylene. The relative ht1111idity is very high under the plastic 
ancl the soft shoot e row th die! riot grow l1ard ,tf'ter growth hacl stop1Jecl. 

I shottlc! 1nentio11 011e other thin.e· about the lJlastic. In the ,vinter
ti111e one disadvantage of 11sing the plastic is the growtl1 of mold ,tnc1 
£ungt1s. It 1nay become clisastro11s ttnless controlled. We control the 
n1old by applyi11g Captan 50-W, two teaspoons per g·allon of water every 
week to ten c!,tys. If you let tl1e 1nold get a start, it is certainly harder to 
reduce than if you keep it controllecl by spraying with the- above chemical 
fro1n the start. 

I clicl not 111e11tion that ,vhen the ct1ttin!!s 1A1ere i11serted in the 1necl-. ' 

iu1n tl1ey are ,vatered in. Cuttings are never ta1nped. The cuttings are 
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w,1tered very heavily after tl1ey are first stuck and du1·ing the winter 
months it is not necessary to water the mediu1n again for a month to. 
six weeks. The only two proceclt11·es necessary to operate a plastic covered 
propagating case i11 winter are a weekly SJ)raying of the cuttings witl1 
Capta11 to control the mole! and a 1nonthly watering oi the 1nedium. 

The seconcl way in wl1ich the cuttings were propagatecl w,1s £1·0111 
pla11ts wl1ich were originally to be t1secl as u11derstock. However, tl1e work 
loacl at tl1e A1·boretu111 ,vas such that tl1e })!ants progressecl too far to be 
graftecl. Tl1ese plants developecl solt shoots t,vo to three i11cl1es i11 le11gth. 
Si11ce we cot1lcl not gr,lft tl1e1n, we decidecl to use tl1e new soft sl1oots for 

• 

cu tt111gs. 
Here again tl1e procedure was exactly the sa1ne. The cuttings were 

treatecl \\'itl1 hor111ones, stuck in sand be11eatl1 the })iastic, sprayed ,vitl1 
Captan every week or te11 clays and .wate1·ecl every 1nontl1 to six weeks. 

Ct1ttings ha11dled in the 1na11ner jt1st clesc1·ibecl we1·e 1nacle 1·ro1n tl1e 
followi11g·: Ac·er g1·in11c1lc1, A. jJc1lr1ic1t1i111., A. g1·ise1im, a11d A. t1·iflo1·1ir1i. vVe 
we1·e not st1ccesstul with A. g1·1sc1i111 .. Tl1irty ct1tti11gs ol A. g1·1nnala were 
treatecl witl1 Horn1oclin #3 ;ind stuck on .f ant1,1ry 12. Twenty-seven ol 
tl1ese were rooted by Febrt1ary 2d. A11othe1· lot of 43 cuttings were treated 
and stt1ck on Feb1·t1a1·y 2cl. Withi11 three ,veeks ti1ne, 37 of tl1ese hacl 
1·ooted. Ple,1se bear i11 111i11cl tl1at tl1ese are sol't s11cculent sl1oots taken 
fron1 plants three to six years old wl1ich had l)een forcecl in the green: 
l1ot1se. (lvir. Coggesl1all displayed so1ne oi the })lants· developed f1·01n 
tl1ese cuttings.) 

Cuttings of Acer pal1nat1trn were handled in the san1e way. The 
stock pla11ts ,ve1·e t,vo to fo11r years olcl and again th� cutting materi,tl 
V-'as sol·t,voocl. 01· the I(i4 c11ttings t1·eatecl on .Jan11ary 26t11 witl1 Ho1·1110-
din #3 ,incl inse1·ted in a 111eclit11n of s,tncl 11nder a pl,1stic cove1·, 122 we1·e 
st1fiicie11tly 1·ootecl 011 Febru,l1·y 23cl to be pottecl. Thirty-11ine of anotl1er 
lot of t'ifty c11tti_ngs were i11sertecl 011 Feb1·u,1ry 11th and were rootecl by
J\;fa1·ch l5t11. 1'11is !,1st g·rotl)) of ct1tti11gs was treatecl witl1 a one per cent 
idolel)t1tyric acicl t,1lc. There was no sign of an over-dosage of hor1none. 

Cuttings of Ace1· g1·ise1.1.r1i ,ve1·e taken fro1n new growth of ])!ants 
which v-1ere grafted. The .5cio11 \\1ood w,1s take11 £1·om a fifty-year old ])!ant. 
No11e of the sixty c11ttings stt1ck on �,[arcl1 4th 1·ootecl. I have this to S\IY 
,1bout Ace1· g1·zseitn1., it is p1·ob,1bly the h,1rdest plant to propagate that I 
have ,vorked with. 

• 

The !,1st 111,1ple triecl ,\,ith cuttings of fo1·ced growth was Ace1· t1·i-
flo1·11.r11. vVe !1ave rt1n two tests cluring the past two years. One h11nclrecl 
ct1ttings were taken on Fel)ruary I, 1955 ancl treatecl. with one per ce11t 
indolebutyric acicl (IBA) in talc. However 1nost of tl1e cutti11gs we1·e 
killed bec,111se of the strong !101·111one t1secl. There is, therefore, some v;1r
iatio11 within tl1e 111a1)les as to tl1e cor1centr,1tion of hormone that the)' 
can st,1nd. Of the fif'ty c11tti11gs treated with the l % IB,i\., 28 were rootecl 
on Febrt1a1·y 23, but of the fifty 11ntreatecl cuttings, thiry had rooted. In 
anotl1e1· case, we tre,1tecl fifty cttttings ,vitl1 15 1nilligra1ns per grain of 
2, 4, 5-trichloropl1enoxyproprio11ic acicl. This treat1nent was yery in
jurious and we only rooted 11ine of tl1e cuttings. Again the llntreated 
gro11p rooted very well, 36 of the fifty untreated cuttings cleveloped roots. 
Ct1ttings of Ace1· t1·iflo1·1tn1 clo not g1·ow nearly as rapidly as cuttings of 
so,ne otl1er Asiatic 1naples. 
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Tl1e tl1ircl ,vay in whicl1 we propagatecl these Asiatic maples was 
with soi'twoocl ct1tti11gs take11 duri11g the nor111al growing season. Until 
now I h,1ve been talking abot1t cutti11gs taken from· forced growth and 
rooted under plastic te11ts dt1ring the winter 1nonths. All we had to do 
was to control tl1e growtl1 ot 111old witl1 a Ca])tan s1)ray every week and 
,vater th_e 111eclit1111 every 111011tl1 to six weeks. However, in the summer
ti111e the plastic tra1)s heat ,111cl, if you clo not shade, the cuttings will burn 
ll !)

. Inside ot1r greenl1ot1ses, we l1ave woocle11 latl1 sl1ades which can be 
r,1ise(l or lowe1·ecl as desirecl. vVe 1·011 tl1e111 dov-1n in the 1niclclle of April 
a11d they st,1y c!o,v11 until Se1)te111be1·. Wl1e11 the te1nperature ot1tside of 
tl1e greenhot1se r'ises ,1bove 90 ° Fal11·enl1eit, ,ve shade the plastic cases 
witl1 S,11·an cloth t,·0111 1100n until 5 !).111. This is tl1e only sl1ade that the 
ct1tti11gs receive otl1er tl1an the latl1 shacle on tl1e greenl1011se. The tem
])Cr,1ctt11·e t1nclerneatl1 tl1e !)las tic will exceecl I ()0 clegrees in severe hot 
weatl1cr. Tl1e ct1tti11gs will st,111cl these l1igl1 tr111per,1tt1res providing the 
te1111)e1·att11·es a11cl l1t1111iclity are 11ot ch,1ngecl suclclenly by OJ)ening the 
c,1ses. Tl1t1s ·s11,1di11g is ,1clclecl to the oper,1tion o( spraying ,vith Captan 
every week a11d \vate1·i11g tl1e 111edi111n every three to (ive weeks. 

Tl1e (ollo,vi11g a1·e tl1e pla11 ts pro1)agated in tl1e 1nanner just de
sc1·i!Jed: Ace1· l1ite1·ge1·1r111uni, A. capillipes, A. czssifol1ur11, A. tartaricum, 
and A. t1·iflo1·u.111. Our trials witl1 A. t1·1fl<11·11rr1. ,vcre t111st1ccess(ul and A 
bue1·ge1·irinz111i was difficult to root. The otl1er tl11·ec SJ)ecies were success-
ft1lly 1·ootecl. 

Acer bz1e1·ge1·1ani1.r11 is ,111 cxcelle11t exa111ple of why so1ne maples 
sl1oulcl be "prOJJ,1gatecl lro111 ct1ttings 01· grafts. ,1/e have a single plant in 
ot1r collection and, to 111y k11owleclge, it has never set seed in five years. 
On At1gt1st 24, 1954 we 1nade fifty cutting·s of A. b1te1·gerianz1.r1i. Of the 
25 treatecl with Hor1noclin No. 3, only tour rooted, and only three of the 
25 treatecl witl1 Hor1nodi11 No. 2 rooted. The age of the stock plant was 
a g1·e,1t i11flt1ence on tl1e root,1bility of cuttings. I believe that in time and 
witl1 11101·e ex1)erience ,ve ,viii be able to increase this percentage of root-
• 

111g. 
C11ttings of A ce1· cr;pillipes v-1ere taken from a forty year olcl plant on 

,'\ugust 17, 1955. Only fot1r of the 25 ct1tting·s t1·eatecl with Hor1nodin 
No. 3 rooted. This rooting response \\1as increasecl to fot1rteen if the 
ct1tti11gs were wot1nclecl p1·ior to treatment ,,,itl1 the Hor1nodin po,vder. 
Five of tl1e t,venty-tive ct1ttings treatecl ,vith I% IBA rootecl. whereas 
only two cuttings 1·ootecl ,vhen wounclecl ancl treatecl with tl1e I% IBA. 

Ace1· cz.ssifoliitr1i is p,·obably the easiest nl,!j)le to JJropagate tl1at ,ve 
l1,1ve triecl. vVe ol)t,1ined the follo,,1ing rooting for cuttings taken from a 
35-yea,· olcl SJ)eci111e11:

Tre,1t111ent 
1% IBA 
I% IB1\ + vV011nd 
Hor111oclin No. 3

Per 

Hor111oclin No. 3 + vVouncl 

Cent Rooting 
88 

100 
72 

- 92
,1/ ouncli11g not only i1nproves the J)ercen tage of rooting but also resulted 
i11 better root systenis. 

Anotl1er 1n,1ple ,vhicl1 v-1e wc:re also fairly st1ccessft1! in rooti11g was 
Ace1· ta1·tr11·icztni. In tl1is c,1se fifty ct1tti11gs were treated with each of two 
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111ate1·ials. 011ly 15 ct1tti11gs t1·e,1tecl witl1 Ho1·111oclin No. 3 1·ootecl, ,vl1ile 
37 tre;1tecl ,vitl1 I% ll)A develoJJecl roots. Altl1ough tl1cre is 11ot ,1 g1·c,1t 
clifference i11 tl1e stre11gtl1s of tl1ese t,vo t1·eat111ents (.8 ;111ll I '}{_c), tl1e 
slight increase in st1·e11gtl1 of tl1e tre;1t111e11t 1naclc a 111arkecl clilfe1·c11ce i11 
tl1e rcst1lts obt,1i11ell. 

1 111e11 tio11ecl JJ1·eviot1sly tl1,1 t A ce1· t1·i f lo1·itrn cttttings t,1ken 1'1·on1 
yot111g {Jl,111ts 1·ooted quite st1ccessft1lly. Ho,vever, the stock JJl,1nt uscll 
in tl1ese tests ,ve1·e tl1i1·ty ye,1rs olcl. vVe 11secl tl1ree cliJere11t ho1·111011e JJ1·e1)
;1ratio11s IJ11t we1·e t111st1cccssft1! in obtai11ing ,111y rooting. Tl1is ,1gai11 
�nlJJhasizes tl1e ,tdv,111t,1ge of taki11g ct1tti11gs f1·01n yot1ng jt1ve11ile g1·0,vtl1. 

Tl11·ot1gl10t1t tl1is talk I l1,1ve 111c11tio11e(l Ace1· g1·isc1,1,n1. ,,ve t1·iecl to 
1·oot ct1tti11gs witl1ot1t success. P1·cviot1s to tl1is yc,tr ,,,e !1ave triecl to g1·0,v

it f1·0111 seecl collectccl i11 the Orie11 t; ,Lt cliffere11 t Bota 11 ic,tl G,1rcle11s i 11 
tl1is cot111iry, ,incl ,tt tl1e Ar11olll Arborett1111. �'\1e have not !1acl st1cccss 
witl1 seecl f1·0111 ,111y of tl1csc sot1rces cxce1Jt fo1· a few seecllings obt,1i11ell 
011e yea1· ,t·1-c)111 tl1c seecl collectecl ,1t the 1\rnolcl 1\rboret11111. 

\1Ve 11,1 vc trice! gr,1fti 11g A. g 11sei1111. 011 a 11t1111 lJe1· of cli lle1·e11 t 1111clc1·
stocks lJttt co1111JatilJilit)' is ,t J)roble111. On tl1c st1·e11gth ,of 0111· ,vo1·k !,1st 
ye,11·, 1 IJelicve tl1,1t ,,,c !1,1,1e lin,tlly lot111d a pa1·tial ;1ns,ve1· in tl1,1t A.

g1·ise11.r11 ca11 be st1cccs�ft1lly g1·,1Ltecl 011 A ce1· t1·if l(J1·1111'/, 1111cle1·stock. 
(i\1f1·. Coggesl1,1ll ill11st1·:1tccl tl1e 111ctl1ocl of g1·,1fti11g 11secl ,tt tl1c 

Arnold A1·bo1·ett1111 ,vitl1 ,t 11t1111bc1· of kocl,1cl11·0111e slicles. A su111111;11·v of 
I 

l1is clisct1ssio11 is JJ1·ese11tecl !1e1·e). 
I sl1ot1lcl e111pl1;1size that tl1e tecl111iqt1e yot1 ,viii see t1secl ,vitl1 Ac(:·1· 

g1·ise1tr11 is tl1e s,1111e 111cthocl ,,,J1icl1 ,,,e 11se 011 :111 of ot11· c!ecillt1011s g1·,1fti11g. · 
Tl1c t1ncle1·stock is est,1!Jlisl1ecl in tl1e JJOt 011e )�a1· JJ1·ior to g1·,1fti11g. 

\
1Vc 11se the ,vl1iJJ ;111cl to11g11e gratt on tl1is cstalJ!isl1ecl t111clerstock. Nc,vl)' 

potted scelllings ca1111ot be 11sell successfully. 1-11e g1·afts ;11·e 111;1cle ,vhcn 
tl1e roots start to g1·0,v ,111cl tl1c to1J is still clo1·111a11t. Tl1e tOJJ ol tl1e 1111de1·
stoc_k is 1·e1110,1ell witl1 1J1·1111i11� sl1e:11·s IJy ,t sla11t c11t. 111 a ,vl1iJJ ,111cl tong11c
g·1·att, ,,,J1en the stock a11d sc1011 :11·e placecl togetl1e1· JJ1·01Jc1·ly, tl1e1·e :11·e
fottr places ,vl1ere tl1e c,1111lJi11111s c:111 111,1tcl1. 1-11c 01·cli11ary ,vl1iJJ g1·af't 
:tfforcls a 1n:1xi11111111 of only t\\'O JJ!aces [01· 111;1tcl1i11g. vVe !1,1ve f'o1111cl tl1:1t 
v\'ith tl1e v\'l1ip ,incl to11g11e graft tl1e1·e is ,111 i11crease i11 tl1e 11u111IJe1· l)f 
st1ccessf11! gr,tfts ,111cl tl1;1t the 11nio11 is stro11ge1·. 

Tl1e graft is ticcl ,vitl1 ,v,1xecl st1·ing. ,,ve ttse No. 2() cotto11 twi11e tl1:1t 
h,1s IJec11 cliJJJJCli in par,1ffi11. Tl1e st1·i11g· is 11ot tiell; tl1c e11cls :11·c 111e1·cl)' 
t,,,istecl togetl1er. 

vVe have h,1cl t1·011blc ,vitl1 ft1r1g115 i11 tl1e g1·afting· case. Tl1e con
clitions of the gr:1f'ti11g case ,ire 01Jti11111111 fo1· g1·0,vtl1 oi f11119,11s. vVe l1a,,e 
also ex1Jerie11cecl cliffic11lty in t1·a11sfe1·1·ing the grafts ,,,itl1 soft, s11cc11lent 
growth fro1n tl1c gr,tfting case to t!1e ope11 be11cl1. No,v, inste,1cl of JJ!aci11g 
tl1c g·1·,1fts i11 ,1 swe,1t box, ,ve covet· the gr:1ft 1111io11s ,vith st1·i1Js of JJolye
thylc11e ,vl1icl1 ,11·e c11t ,tJJJJ1·oxi111:1.tely 011e i11ch i11 ,,,icltl1. The \Jo!yctl1y
le11e is .002 i11cl1 i11 tl1ick11css. Tl1c plastic ,vill IJ1·c,1k if it is \Jt1lled too 
h,1rcl. 

Tl1c e11ti1·e a1·e;1 ol ct1·t s111·£ace is coverecl ,,,itl1 tJl,1stic ,111cl tl1c co111-
JJ!etecl grafts ,11·e JJl,1cecl in a11 ttJJright 1Josition 011 ,111 OJJe11 bench. 1-11e}' 
a1·e left l1ere 1111til ti111e for JJl,111ti11g· out. Ne,v gro,\1tl1 of tl1e scion is 
hardened be£01·e bei11g \Jlanted 011tside ;incl ,ve !1,1,,e expe1·iencecl no loss. 
Ft1ng·11s t1·ot1 IJle ]1,1s 11ot lJeen noted . 
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111 a co1111),11·ison of tl1e J)o!yetl1yle11e st1·ip ,111etl1od witl1 tl1e ,vaxing 
111etl1ocl, we have fo11 11cl 110 cliffe1·enc�s ,vhatsoever. It is our experience 
tl1at less ti111e is 1·equi1·ecl to w1·,11) witl1 J)olyetl1yle11e tl1an to wax the 

' .
.11n1on. 

I realize tl1,1t tl1e ,vo1·k I l1,1ve disc11ssecl involves 011ly s1nall n11m be1·s 
of c11tti11gs or grafts, ho,veve1 · ,,,e can11ot ,vo1·k v,it\1 tl1e large n111nbers 
,vl1icl1 yo11 11se. I believe tl1at 011e of the f1111ctio11s of an ,trbo1·et11111, s11cl1 
as the A1·11olcl A1·bo1·et1i111, is to test 111ethocls of pro1)agating· 11e,v J)lants 
a11d to clevelo1J tecl111iq11es fo1 · tl1e 1)1·01Jag,1tio11 of cliffic11lt SJ)ecies. 

* 

PllESII)ENT FILLl\110,llE: Tl1is !1as lJee11 an i11te1·esti11g disc11ssion 
. 01· tl1e "'ork ,tt the A1·11olcl Arbo1·et11111 011 tl1e propag,ttion of ;\siatic 

111,tJJles. ,,ve tl1,111k yo11, lloge1·, fo1 · tl1e i11fo1·111,1tion. 
011r scl1ecl11le ,viii J)er1nit a fe,v c111estio11s on tl1is JJ,tper. 

• 

J\,JJl. C;\SE HOOGENI)OllN (Hooge11cloor11 N111·se1·y, Ne,,'J)o1·t, 
R.I.): Does Ace1· g1·ise11r11 t11r11 ,t lJ1·illiant 1·ed i11 tl1e fall?

lvfll. COGGESHALL: As f,11· as I k110,v it does not t111·11 as red as 
so111e of the otl1er ;\siatic 111,11Jles. TI1e 011tstancling cha1·acte1·istic of tl1is 
JJl,1nt is tl1e ba1·k. 

J\,JJl. ·C1\RL KERN (\'Vyo111i11� N111·se1·y, Ci11ci1111ati, 0.): \i\1l1at is 
tl1e f,111 color of A ce1· rnr111cl1111·ir1n? 

l\'IR. COGGESHALL: That is one of tl1e best £01· fall color. vVe 
l1,1ve t,,,o very old plants in 011r collection. So far, we have been ,tlJle to 
root 011ly 011e c11tting fro111 tl1is JJl,1nt. 

l\1IR. LOUIS VANDERBROOK (V,111de1·l)1·ook's N11rseries, l\1Ia11-
cl1ester, Co11n.): vVl1at ,vas tl1e 11nclerstock usecl fo1· grafti11g Ace1· gri.,
e11.1n? 

lvfR. COGGESHALL: vVe !1ave usecl Acer t1·i f lor1.tm s11ccessfully: 
Tl1e 11 11derstock ca11 .be olJtained f1·0111 seecl or by rooting· c11ttings. 

l\1IR. JOHN VElzJ\,fEULEN: (Ve1·me11len's N11rseries, Neshanic Sta
tion, N. J.): ,,ve h,tve lost g1·afts of Ace1· saccl1r11·uni n10111t111.entale after 
tl1ey ,ire_ well startecl. Wl1at clo yo11 11se [01· the 11ncle1·stock? 

l\1fR. COGGESHALL: vVe bud it 011 seecllings of Ace1· saccl1a1·itn1. . 
\i\le l1,1ve ,tlso been s11ccessf11l in grat'ti11g· it on Ace1· platanoides. 

]\,fJl. VERl\1fEULEN: Are tl1e ur1clerstock ))Otted a year before graft
ing_ 01· ca11 they l)e J)Ottecl i111111ecliately befo1·e g·rafting? 

J\,fJl. COGGESHALL: They a1·e potted a year prior to the tin1e 
tl1ey ,tre g1·afted. 

l\1IR. ,v1LLI1\1\1f H. l�UllTON (1111rto11's Hill-Top N11rse1·ies, Cass
town, 0.) : C,tn you give ,111y co1111),1rative res11lts betwee11 waxi11g tl1e 
1111io11 ancl waxing· tl1e e11tire scio11? 

l\1fll. COGGESHALL: In only two insta11ces l1ave ,ve !,lipped tl1e 
e11tire scio11 i11 ,,,ax. Botl1 of these ,,,e1·e s11ccessf11l. 

l\•IR. J\,fAllTIN VAN HOF (Rl1ode Island N11rseries, Ne,v1)01·t, 
ll.I .) : vVe1·e tl1e ct1tti11gs take11 i11 Fel)1·t1,1ry sl1aclecl?

39 



• 

l\1IR. COGGESHALi": No sir. We clo 11ot t1se sl1ade £1·0111 Se1)tem
ber tl1rougl1 the 1niclclle of 1\11 a1·ch. , Ct1 ttings a1·e J)l,1ced i 11 the pol yethy
lene cases without any shade. 

' . 

l\1fR. CON ST 1\NT DE GROOT (She1·icl;111 N ttrseries Ltd., Sl1e1·i-
dan, Ont.): Have yot1 l1acl ex1)erie11ce grafti11g· Ace1· pal'lnatit11i i11 
August? 

lvfR. COGGESHALL: I have 11ot )1;1cl st1cl1 ex1)e1·ience. Perl1a1)s 
so1neone in the audience can clescribe l1is ex1)eriences. 

l\1IR. CHARLE.S HESS SR. (Hess Nurse1·ies, l\1It. Vie,,,, N._J.): \,\Te 
find the res tilts very goocl. L,1 tely, wt· have also gr;1fted clog,voods ancl 
beeches in August ½'ith excelle11t st1ccess. Tl1e t1nclerstock, in ,111 in-
stances, was potted tl1e p1·e,1io11s spring. 

' 

l\1fR. _JACKSON: How clo yot1 sec11re tl1e pl,1stic strips? 

l\1R. COGGESHALL: The J)lastic stri1) is tiecl ,vitl1 a l1alf hitcl1 
just as a buclding· strip is tied. 

l\1R. CHARLES E. HESS (Cor11ell U11iversity, Itl1aca, N.Y.): Have 
you usecl the adl1esive pl,1stic 111ateri,1! for tying b11cls a11cl grafts? 

l\1IR. COGGESHALL:- No I !1ave11't, 1)erl1aps so111eone he1·e ca11 
describe their results. 

lvIR. _JAlvIES S. WELLS (l�obbi11k Nurse1·ies, East Rutl1erford, N._J.): 
It is actt1ally a latex 111aterial ,11hicl1 is tised as a fi11ge1· i)a11clag·e .. It sticks 
the mornent it toucl1es. We l1ave triecl a i·c½' Koster Blue Sp1·11cc grafts 
with it. The res11lts ,vere q11ite satisfactory, ho,11eve1· the 1naterial w,is 
unhandy to use. It is 110w available in nar1·ow st1·ips, ,incl, if macle in the 
req11irecl lengths, wo11ld be qt1ite valual)le. 

lvIR. PETEll E. GIRARD (Girarcl Brothers, Genev,1, Ohio) : vVe 
have also 11sed tl1is 111aterial ,111cl fou11cl tl1at it ,,,01·ks q11ite ,veil. 

l\1R. JOHN l\1I. 110GDANY (Stepl1en Hoyt's Sons Co., Ne,,, C,111;1;1n. 
Conn.) : Does it have to be taken off or does it event11ally disintegrate? 

l\1IR. GIRARD: It has to be take11 off. We re111ovecl it at the tin1e 
of transplanting. 

DR. STUAllT H. NELSON (Cent1·,1l Ex1)eri1ne11tal Far111s, _Otta,11a, 
Ont.) : In regarcl to the quick banclage m,1terial, it is aflhesive only to 
itself. Therefore, whe11 it is taken off, it ca11 just be 1·0Ilecl off. It cloes · 
not stick to tl1e bark nor to the l1airs on herl)aceo11s plants. 

DR. _JOHN P. l\1IAHLSTEDE, (Iowa State College, Aines, Iowa) : I 
think that tl1e g·reatest dis,1dvantage in the 11se of polyetl1ylene strips is 
the tin1e req11ired. It takes more ti111e than other 111etl1ocls. Tl1e acll1esive 
material can l)e p11t in a Scotch TaJ)e diSJ)enser ancl easily c11t a11y clesired 
leng·th. Event11ally it ,viii disi11tegrate. l( so111e of you are tl1inki11g of 
using J)olyetl1ylene strips on j11ni1)crs, it is essenti,11 that tl1e j11niper 11n
derstock be as clean as possible. ,-ve l1ave e11co11nte1·ecl g·1·0,vtl1 of 111olcl 
under the strips. An effective spray progra111 prior to grafting will elim
inate this tro11ble. 

lvIR. GERALD H. VERKADE (Verkade's N11rseries, New Lonclon, 
Conn.): Is it also necess,1ry to tie tl1e gr,1ft l)efore t1si11g tl1e adhesive 1n;1-
terial? 
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DR. lvIAHLSl'EDE: ·\,Vith tl1e adl1esive, ,111 you need is a little 
JJiece of the tape. 

lvIR. COGGESHALL: \,Ve have founcl tl1at if the grafts are not tied, 
the polyethylene strips clo not ,l1olcl tl1e stock ancl scion tightly enougl1. 
This is because of tl1e elasticity of the polyetl1ylene 1naterial. 

i\1IR. WILLIAi\1I FLEi\1IER III (P1·inceto11 Nt1rse1·y, l�rinceton, N .. J.): 
\,Ve 11,tve tried all kincls of gr,1tting wraJ)S ,tncl l1ave settled 011 1·t1blJer 
bucldi11g strips as being· the cheaJJest, the quickest to put on, and tl1e 
easiest to take off. 

PllESIDENT FILLi\1IORE: I a111 ,,e1·y sor1·y we l1ave to te1·111in,1te 
this disct1ssion, however tl1ere is a full progra1n scheclt1lecl for tl1e remain
cler of this afternoon ancl evening. Again I want to th,111k Roger ior l1is 
sple11did talk. I an1 ce1·t,1in that 111a11y of yott 11,tve fot1nd l1is wo1·k with 
the Asiatic l\1Iaples of considerable interest. 

Tl1e session recessecl for fifteen 1ninutes IJefo1·e co1111ne11ci11g tl1e 
Spcake1·-Exhi bi to1· Session . 

• 

, 

• 

' 
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Agrict1lture at J�eltsville, J\,Jaryland, which describes a new apparatt1s for 
co11t1·olling intermittent n1ist . 

• 
• 

(Eclitor's Note: 1·11is appa1·att1s I1as been described in a 1·ecent isst1e 
of tl1e A111erican N t1rsery1nan. l\'f ay, Curtis' ancl Edward Hacskaylo. 
New Control U11it Developed lor Inter1nittent ivlisti11g of Cuttings. 
A1nerican N t11·sery111an I 03 (8) : 18. 1956) 

J\,JODERATOli J\,JEAHL: Ou1· first speaker this afternoon is l\1I1·.

Cl1a1·les E. Hess, a gradt1ate fello,v in orna1nent,1l horticulture at Cornell 
Unive1·sity. Ch,trlie l1as SJ)Olzen to tl1is group on several occassions and 
is well known to mo�t of you. This year he will cliscuss results of the 
,vork 011 rooti11g ancl over-wintering the pink flo,vering dogwood. 

CI1arles E. Hess JJre.';entecl his J)aper entitlecl ''Propagating and Over
,vi11teri11g of C<J1·nus f lrJ1·irla 1·u{J1·a ct1ttings." (Applause) 

• 

, 

PROPAGATING AND OVER WINTERING CORNUS FLORIDA 

RUBRA CUTTINGS 

CHARLES E, HESS 
, 

Co1·11ell U11.iversit)•, I_tl1aca, New Yo1·k 

Nt1rsery1ne11 have tried, £01· m,tny years to propagate Cornus flo1·ida 
1·itlJ1·r1 lro1n soft,voocl ct1ttings, �·et none have ever reported success at a 
co1n111ercial level. 111 a few instances one or two cuttings were rootecl 
and overwintered successft1lly, !Jut ,vhenever large scale production was 
atte111ptecl, only a few ctittings 1·emained alive the following spring. It 
l1cc,11nc aJJp,1rent th,tt tl1e difficulty in propagating Corn11s florida r1tbra 
frotn softwood cuttings is fo11ncl only p,1rtially in the process of rooting, 
b11t is 111ainly a proble111 of carrying the rooted cuttings through the first 
winter of dor111a11t periocl. J\,fany 111ethods have been attempted com-
111e1·cially, sucl1 as bt1rying the cutti11gs of peat moss in a cold fra1ne, or 
kceJJing tl1e cuttings insicle :1. greenhot1se, but none have resulted in any 
clcgree of co1n111ercial success. 

Tl1e JJroblem w,ts clivicled into t,vo parts. The first was to find the 
111ost efficient procedt1re for rooting the cuttings. The seconcl was to 
1·i11cl tl1e 1·easons why the rootecl c11ttings do not survive the first dormant 
JJeriod and then clevelop an econo1nically feasible n1ethod of overcon1ing 
or preve11ting the cat1se. 

1·0 find the best 1nethod of propagating Co1·nus flo1·ida rubra, fifteen 
ht1nclrecl softv1roocl ct1tting·s were taken on _Jt1ly 1st from tl1e seconcl fl11sh 
of growth. These were split up into three groups; open bench, do11ble 
gl,tss ancl intermittent mist. In 30 days there was 60% rooting in the 
OJJC11 IJench, 67 % u11cler clo11ble glass, ,incl 92% rooting 11ncler inter1nit
tcnt 111ist. Tl1e 111ecliu111 i11 all th1·ee treat111ents was I J)a1·t J)eat 111oss to 
tl1ree parts sane!. Tl1e 1nist was controllecl by a f'ive 1ninute tinier, using 
I 111int1te on ancl 4 minutes off. 

Atten1pts to solve the overwintering problem were from three di
rections. One w,ts to try and prevent the onset of the clormant period 
by extencling tl1e length ot clay and keeping the cuttings in active g·rowth 

' 
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dt1ri11g the winter 1nontl1s. Altl1ot1gh it w,ts possible ,,,ith ,t claylengtl1 of 
1 G l1ot11·s to ex ten cl tl1e g1·owing JJeriocl fot11· 1nonths beyo11cl tl1e 11orrn,1l 
onset of clor111,1ncy, tl1e ct1tti11gs eve11tt1,1lly beca1ne dorn1,1nt by Febrt1ary 
I 5tl1. Fu1·tl1er111ore, this 111ethocl cot1lcl 11ot be considerecl 1Jractical IJe
c,tt1se tl1e savi11gs gainec! by 1n:1ki11g a ct1tting inste,tcl of a graft wo11lcl 
be lost in tl1e ex1Jense ot 111,tin tai11i11g the cuttings i11 a gree11house 
tl1rot11Tl1011t the ,,,inter. 

'J 

i:·he seconcl ,1tte111pt to over,vi11ter tl1e ct1.ttings ,,,as to try ,111d pre-
ve11t the loss 01· 1·oots wl1icl1 occt1rs clt1ring the clor111ant JJeriocl. N t1t1·ie11ts 
wl1icl1 ,ve1·e consicle1·ecl IJOssilJ!y deficient clt1e to tl1e i1111nature conclition 
of tl1e 01·igi11al ct1tti11g were appliecl bt1t no practical results were ob-
t,1i11ed. 

Tl1e tl1i1·cl ,1pJJ1·0,1cl1 ,,,as to try a11cl break the clor111ancy of tl1e rootecl 
ct1 ttings by cold trea t1nen ts. Cuttings \\'ere pl,1ced in co1n111ercial f1·eezers 
,1t dit'tere11t te1111Jeratt1res ,111cl lor clif(e1·ent 1Jeriocls of ti111e. It w,1s tot1ncl 
th,1t in 01·cler I'or cutti11gs of Co1·n1,ts flr11·1d(1 1·1tb1·r1 to completely b1·eak 
clor111ancy, the cuttings 111t1st be ex posecl to I 000 l1ours of te111perature 
bet,veen 32°F. ,111cl 45°F. Belo,,, 32° tl1e roots ,vere killed and tl1e steins 
split. The ct1ttings ,,,ot1lcl IJ1·eak into g1·0,vtl1, ,vilt and then die. At 
te111per,1tures above 45°F., tl1e ct1ttings die! not receive st1fticiently lo,v 
te1nper,1tures to IJreak clormancy. 

/Tl1e 1·0110,ving year tl1is inlor1n,1tion was ,tppliecl on a· co111merci,1I 
sc,1le. The ct1tti11gs ,,,ere l1anclled 'the s,1111e ,rs tl1e pre,·ious year. Jn the 
fall tl1ey \\'e1·e JJlacecl in a colcl fr,1111e which ,v,1s l1eated jt1st enot1gh to 
111,1i11tai11 the te1111Jeratt1re ,1bove l1·eezing. Altl1ot1gl1 the te1111Je1·att1re 
vVOt1lcl OCC,tsionally g·o lip to 50

°

F. clt1ring· the clay there \\'aS JJlenty ot 
ti111e tl11·ot1gl1011t · tl1e winter fo1· tl1e I 000 l1ot1r 111inimu111 between 32-
'�5 0F. to ,1cct11nt1l,1te. The 32-45°F. JJeriocl cloes not have to be in one 
co11ti11t1ot1s expost1re bt1t can be 111ade tlJJ o( 111any sl1ort exJJosures belo,v 
45°F. 111 �,J,1y 96% of tl1e c11tting·s IJroke clo1·111ancy ancl co11tint1ed to 
1n,1ke vigo1·011s growtl1 tl1rot1gl1ot1t tl1e s1J1·ing and st11n111er. The seconcl 
,vi11ter tl1e JJ!a11ts st1r,,i,,e 1101·111,1! fielcl co11clitions and breaking clo1·1n
,1ncy is not a problen1. 

1\ IJt·ogr,1111 (or 1·ooting Cr11·1111,5 flo1·1dr1 1·11l11·a on a con11nercial b,1sis
,,,ot1lcl be ,is follows: Take soft,voocl ct1tti11gs lro111 the seco11cl flt1sl1 of 
gro,vtl1, i11 tl1e No1·tl1east tl1is JJe1·iod 1·anges f1·0111 .Jt111e 21st to .Jt1ly 15tl1. 
P1·01J;1g·,1te t111cler inter111itte11t rnist, 11si11g I pa1·t peat ,incl three p,1rts 
sa11cl fo1· t_l1e 111edit11n. Pot in :JO days or ,,,J1enever rootecl s11fficiently. 
This inst11·es ,1 long periocl for the c11ttings to reroot ,111d beco1ne ,,,ell 
est,1blisl1ecl bcfo1·e tl1e over,vintering· JJeriocl. After potting or in tl1e fall 
1Jl,1ce tl1e c11ttings i11 ;1 cold fra111e in ,vhicl1 yot1 can 1n,1intain tl1e te111p
e1·,1t111·e ;1bove f1·e.ezi_11g· bt1t !Jelo,v 45°F. 

* * • * * * 

�,fODElZATOlz l\'IEAHL: TI1a11k you, Cl1,1rlie, fo1· tl1is interesti11g 
clisc11ssio11. vVe ,viii h,1ve a tew 111int1tes for q11estions ancl cliscussion. 

�1IR. C1\SE HOOGENDOOIZN (Hooge11cloor11's Nt1rse1·y, Newpo1·t, 
1Z.l.): If yo11 1n,1ke tl1e c11ttings bet,vee11 Jt1ne 21 ,1ncl Jt1ly 15, then yot1 
do11't wait 11ntil growth srops. ls that correct? 

�,fR. HESS: vVe p11r1Josely take the1n when they are soft and ,vhen 
tl1e1·e is ,1ctt1,1lly s01ne elo11g·ation t,1king tJlace. 
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J\,f]l. HOOGENDOORN: \Viii yot1 clescribe the resistance rocl you 
111entionecl in tl1e clisc11ssion? 
· J\,{Jl. HESS: It is sin1ilar to leacl cove1·ed hea�ing cable and is placed

,1ro11ncl tl1e sicles of tl1e l1·a111e. Tl1e pur1)ose is to keep the air te1nper-
;1tu1·e lro111 goi11g· too lo\v. 

• 

i\.[ll.. C1\llL GRJ\NT WILSON (Clevelancl, Ol1io): What root-
i11cl11ci11g 111;1Le1·i,1! clicl )'Ou use? . 

l\1IR. HESS: Tl1e li1·st year ,ve clicl not t1se ,1ny 1nateri,1! and ob
L,1i11ecl ,1l)o11t 92% rooting. Tl1e seconcl ye,11· we usecl Hor1nodin No. l. 
The j)ercent 1 ·ooti11g· w;1s abo11t 95, b11t tl1e c11ttings were more heavily 
rooted. · 

. . l\1IR. llOGER COGGESHJ\Ll, (A1·11olcl Arborett1m, _J,1maica Plain, 
J\,f,1ss.): \·V,1s tl1e1·e a11y 1·elationsl1i1) l)elv.,een the over-winter st1rvival 
,111cl tl1e co11ti1111ed 01· new gro,1•tl1 o[ the c11ttings the p1·eviot1s sun11ner 
u11de1· tl1e 111ist? 

• 

l\1IR. HESS: v\Titl1 the ciogwood tl1e1·e w,1s 110 i11clicatio11 of any 
1·elalio11sl1i1) of tl1is sort. However wilh .Ja1)anese 1n,tJ)le tl1ere is some 
inclication of tl1is. 

lvill. COGGESHALL: \,Ve l1ave sto1·ecl c11tti11gs co111par,1ble to 
you1·s \vl1icl1 ,,,e1·e 1·ootecl in the c,1se. l'l1ey die! 11ot 111;1ke new growth 
ancl we1·e ,ti! cle,1cl _in tl1e SJ)ring. 

l\•Ill. 1\llTHUR vV. PARllY (P,11·1·y Nt1rse1·ies, Signal l\•Iot1ntain
1

Te1111.): vVl1at ;1cJ,,;1ntages cloes this 111ethocl have over gralti11g 01· bt1cl
cli11g? . . 

l\•Ill. HESS: vVe lee! yo,, ca11 J)1·01),tg,1te l)y ct1ttings more q11ickly 
a11cl eco110111ically tl1;111 by gr,1fti11g but not than by bt1clcling. 

l\1Ill. PARRY: Isn't o,1er-,-vi11tering qt1ite a proble111 compa1·ed to 
b 11 cl cling? 

l\•lll. HESS: Tl1,1t is ,-vhy 1 clicln't say l)11clcling. 111 the So11tl1 ,1 nice 
pl,tnl is grown 11·0111 b11clcled 111�1terial. In the Nortl1east, where I l1;1ven't 
see11 l)11clcling done s11ccessf11lly, yo11 clo11't get the g1·owtl1 yot1 clo in the 
So11tl1. Certainly the costs ,tre 11111ch less than gral'ting bec;i11se it is not 
necessary to 111ai11t,1in ,t g1·ee11ho11se, yo11 clon't have the cost of grafting, 
,111cl yo11 clo11't l1ave to r,1ise tl1e understock. 

l\•Ill. _JJ\l\1IES S. \VEI�LS0 (Bobl)i11k N111·sery, East R11therfo1·cl, N .. J.): 
l)icl yotr ,vo11ncl any of tl1e c11tti11gs?

l\1IR. HESS: No, ,ve clicl not. In 111;1ny instances there ,-vere only 
fo111· le,1ves 011 ;1 cutting a11cl we clicln't c11t tl1er11 01·r. We 111ade a sla11t c11t
011 tl1e IJ,tse ,111cl st11ck tl1e1n in tl1e n1ecli11111. 

l\1fR. HOOGENDOOllN: \•Vl1e1·e ,-vas the IJasal c11t 1n;:ide? 

l\1fR. HESS: \,Ve tried tl1e1n IJoth 11ncler ,111cl above tl1e nocle. vVe 
l'cJttncl in so111e cases ,ve n1,1ke ;1 little 111ore 1·ooting above the node. It 
,,,,1s11't ,,,ortl1 v.•hile to take the trouble to t1·y to select the cut. 

l\1fR. vV 1\L TER PEFFER (Level Green N11rsery, Trafford, Pa.): 
\•Vl1;1t soil 111ixt111·e clid yo11 11se to JJOt tl1e rooted c11ttings? 
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i\1Ill. HESS: It ,v,1s ,t 111ixtt11·e 01· t,vo J),trts tOJ) soil, 011e 1)a1·t s,111c!, 
;111d two J),11·ts JJeat 111oss. 

1\,Jll. llOl�ER-r Sli\1IPSON (Si1111)s011 01·cl1,11·(l Co., Vi11cc1111cs, l11cl.)-: 
\,\TJ1y is11't bt1clcling a si.1ccess i11 tl1e 1101·tl1 ;111cl e;1st? 

i\11 ll. HESS: I clo11't kno,v. I l1,1,1e11't llo11e it 111ysell. 

i\1ll. \1VlLLJ;\i\,1 FLEi\'1iv1Ell 111 (Pri11ceto11 Nt11·se1·ie.�, l'1·i11ceto11, 
1\J._j.): . 1 ,11ot1lcl s;iy tl1;1t bt1clcli11g· is 11ot a l,1ilt11·e i11 tl1e No1·tl1c,1st. Lt 
!1,1s bee11 ve1·y st1ccessl.11! ,11itl1 tis.

i\1Jll. H;\Jl VEY GR;\ Y (Long lsl,111(! Ag1·ic. & Tecl1. l11st., r",11·111i11g
d,1le, N.Y.): It l1,1s been otir obser,1,1tion tli,tt l)ttclcli11g tur11s 011t to be 
,i l;1ilt1rc bec,1t1se ol tl1e i1111J1·01Jc1· ti111i11g ol tl1e OJJe1·,1tio11. NoV11 in tl1c 
c:1se ol IJ11clcli11g· clog,11oocl, tl1c1·e is ;1 1·atl1e1· c ·1·itic,1l fJe1·iod ,�1he11 tl1e stocl< 
is 1·igl1t ,111cl ,11l1e11 tl1e bt1cl is tl1e 1·igl1t size to clo tl1e ,vo1·k. 11 yott ;11·e ,t 
lJit ,1l1e,1cl of ti111e yott ,,,ill li11cl tl1,1t tl1e stock ,viii !)t1sl1 tl1e IJucls otit. 
11 yot1 ,11·e ];1te, yo11 1�1ill line! tl1:1t call11si11g is poo1·. It is a 111,1ttc1· of 
ca1·eJt1I ti111i11g. 

• 

1\,Ill. GEORGE -1". HOYSIC (Hoysic l�1·os. Nt11·se1·y, llocl1estc1·, 
N.Y.): ,,ve a1·c loc,1tecl i11 tl1e sa111e ;11·e;1 ,ts yot1. 111 tl1e li1·st yea1·, ot11·
bt1clclecl 1Jl;111ts 111,1ke tip l,11·ger t/1,111 tl1ose c11tti11gs. ])tiring tl1e seco11cl
yea1·, tl1cy 111ake excelle11t g1·01vtl1.

i\1fll. HESS: 1 a111 11ot going to ;11·gt1e ct1tti11gs ;1gainst IJttclcling. 
\,Vhat l an1 tryi11g to ;11·g11e is c11tti11gs ,1gai11st gr,1lts. ;\s 1 s,1icl, J ;1111 
p1·ese11ti11g ,vl1,1t is 11101·e 01· less tl1e sta11cl;11·cl JJ1·oceclt11·e ol g1·;1lti11g clog-
\vood. 

· · 
• 

. j\,JJZ. J;\i\,JES lLGENFlllTZ .. (llge11f1·itz Nt11·se1·ies, r1'io111·oe, i\1ficl1.): 
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ot1t. S0111eti111es tl1e wood 111,1y be !)erfect, bt1t the t111clerstock may l)e 
g1·0,vi11g so last it will \)ttsh the l)ucls ot1t. 

lf you l1,1ve ,111)' co11trol o,1e1· tl1e 111oistt11·e ot tl1e soil, th1·ot1gh ir1·i
gation, tl1at is tl1e tl1i11g to ,,,,1tcl1 ot1t Joi·. ln otl1er words, clon't ir1·igatc_ 
i11 ,1clv,111ce of i11se1·ti11g tl1e bt1ds, bt1t clo it ,vhe11 tl1e ,voocl is 1nore 01· less 
011 tl1e li1·111i11g ti!) side, l)ttt tl1e \\·oocl ,,,ill sliJ). 

. i\'IODERAT()R i\rIEAHL: vVe ,viii h,tve to close the questio11 1)e1·
i()d 011 tl1is to1)ic at tl1is ti111e, l)tt t we sl1ot1lcl gi,,e Cl1arlie a goocl h,1nd 
!1e1·e fo1· l1is J)1·ese11tation. Tl1a11k yot1 ve1·y 111uch, Cha1·Iie.

Ot11· next exl1ibit ,1bot1t ,vhicl1 ,ve ,viii l1ave a discussion is one !1a,1
-

i11g to clo witl1 tl1e effect of tl1e le11gtl1 ol-clay 011 tl1e growtl1 of JJlants, ,ind 
tl1is, ,is 1 111cntio11ccl e,1rlier, is ,,·ork ,vl1icl1 l1,1s been clone by Siclney 
\,V ax111a11, ,1 g1·,1clt1a te stt1den t ,1 t Co1·nell U 11i ,1e1·si ty. U 11fo1·tunately l\1I r. 
\'Vax111a11 ,vas t111,1ble to IJe l1e1·e, but !1is ,vo1·k a11d his 1JaJJe1- ,vill be J)re
se11tecl l)y 011e ,vl10 is well qt1alifiecl to clo so-D1·. _J. P. Nitsch, who is 
Assist,tnt P1·ofesso1· of 01·11a111ental Ho1 ·tic11ltt11·e at Co1·11ell. He l1as bee11 
tl1e1·e since SeJJte111be1·, folowi11g Bill S11ycler's 111ove to Rt1tg·ers. 

D1·. Nitsch co1nes to us f1·0111 Fr,tnce, receivi11g l1is t1ndergraclt1,1te, as 
well as ·so111e of !1is g1·,1dt1ate \\'Ork i11 France. He took graclt1ate ,vork i11 
tl1is cot111t1·y at tl1e C,1lifor11i,1 !11stitt1te of Tecl1nology u11der D1·. \rVent,
a11cl, ,1ite1· th,1t co11ti1111ecl 1)ostgraclt1ate st11clies at Ha1·va1·cl U11iversity. He 
co111es to tis, tl1e11, witl1 a ve1·y fi11e b,1ckg1·ot111cl ,111cl he is goi11g· to J)re
sen t to tis tl1e 111a te1·i,1I of i\1I 1·. \,Vax111an 611 JJl1otoJ)eriodis111. 

l)R .. J. I). NlTSCH: l ,von't be able to present. !1is ,vork enti1-ely.
I an1 I1ere for tl1e first ti111c, ,incl I a111 11ot ;1 nt1rsery111a11 ,incl 111ost of the 
tl1i11gs yot1 are talki11g alJot1t are 11e,v to 111e, bt1t very i11tercsti11g because 
I a111 interestecl i11 the 11lti111ate 111ecl1,1nis111 of p1·01Jagatio11 ancl J)lants . 

. l a111 not going to reacl tl1e IJ,IJ)er, jt1st try to st1111111a1·ize it . 
• 

. . . l)r. Nitsch reacl 1\1[1·. \'V,1x1n,1n's JJa1Je1· 011 ''Tl1e Effect of the 
Le11gtl1 of D,1y 011 tl1e G1·0,vtl1 ot \i\1oocly Plants." (AJ)])l,1t1se) 

• 

THE EFFECT OF THE LENGTH OF DAY ON THE GROWTH 

OF WOODY PLANTS 

SIDNEY \V1\Xl\1AN 

C(11·1·1cll U11.1vc1·sit1•, ltl1r1cr1, J\T.}'. 
, 

• 

It was as far back ,ts the yc,tr ·l 686 tl1at tl1e le11gth of clay was ol)
servecl to effect the gro\\1tl1 of plan ts. 

Between I 89() ,tncl 1905 111,1ny ,,,01·ke1·s t1secl a1·c l,1n11Js to cleter1nine 
tl1e effect of ,1clclitio11al light 011 tl1e g1·0\\1th ,incl [Io,ve1·ing of v,1rio11s 
greenl1ot1se plants. 

Garner ,incl .1-\Ila1·cl in 1920 carriecl 011t a great a11101111t of research 
JJrovi11g· clefi11itely tl1,1t long cl,1ys ancl sl101·t clays effectecl tl1e g1-o\\'th of 
111a11y herl)aceot1s. ))Ian ts in ditt'ere11t \\1,1ys. 

Tl1e 11a111e tl1ey g,1ve to this clayle11gtl1 el'fect \\'as Photoperioclis111. 
To site ,111 exa1111)le of tl1e effect ot tl1e ''1Jl1oto1Je1·iod'' one c,111 11se 

tl1e cl1rysa11tl1e111t1111. It ,l'ill kceJJ g1·owi11g ,111 s111111ne1· wl1e11 tl1e days a1·e 

47 



ot1t. S0111eti111es tl1e wood 111,1y be !)erfect, bt1t the t111clerstock may l)e 
g1·0,vi11g so last it will \)ttsh the l)ucls ot1t. 

lf you l1,1ve ,111)' co11trol o,1e1· tl1e 111oistt11·e ot tl1e soil, th1·ot1gh ir1·i
gation, tl1at is tl1e tl1i11g to ,,,,1tcl1 ot1t Joi·. ln otl1er words, clon't ir1·igatc_ 
i11 ,1clv,111ce of i11se1·ti11g tl1e bt1ds, bt1t clo it ,vhe11 tl1e ,voocl is 1nore 01· less 
011 tl1e li1·111i11g ti!) side, l)ttt tl1e \\·oocl ,,,ill sliJ). 

. i\'IODERAT()R i\rIEAHL: vVe ,viii h,tve to close the questio11 1)e1·
i()d 011 tl1is to1)ic at tl1is ti111e, l)tt t we sl1ot1lcl gi,,e Cl1arlie a goocl h,1nd 
!1e1·e fo1· l1is J)1·ese11tation. Tl1a11k yot1 ve1·y 111uch, Cha1·Iie.

Ot11· next exl1ibit ,1bot1t ,vhicl1 ,ve ,viii l1ave a discussion is one !1a,1
-

i11g to clo witl1 tl1e effect of tl1e le11gtl1 ol-clay 011 tl1e growtl1 of JJlants, ,ind 
tl1is, ,is 1 111cntio11ccl e,1rlier, is ,,·ork ,vl1icl1 l1,1s been clone by Siclney 
\,V ax111a11, ,1 g1·,1clt1a te stt1den t ,1 t Co1·nell U 11i ,1e1·si ty. U 11fo1·tunately l\1I r. 
\'Vax111a11 ,vas t111,1ble to IJe l1e1·e, but !1is ,vo1·k a11d his 1JaJJe1- ,vill be J)re
se11tecl l)y 011e ,vl10 is well qt1alifiecl to clo so-D1·. _J. P. Nitsch, who is 
Assist,tnt P1·ofesso1· of 01·11a111ental Ho1 ·tic11ltt11·e at Co1·11ell. He l1as bee11 
tl1e1·e since SeJJte111be1·, folowi11g Bill S11ycler's 111ove to Rt1tg·ers. 

D1·. Nitsch co1nes to us f1·0111 Fr,tnce, receivi11g l1is t1ndergraclt1,1te, as 
well as ·so111e of !1is g1·,1dt1ate \\'Ork i11 France. He took graclt1ate ,vork i11 
tl1is cot111t1·y at tl1e C,1lifor11i,1 !11stitt1te of Tecl1nology u11der D1·. \rVent,
a11cl, ,1ite1· th,1t co11ti1111ecl 1)ostgraclt1ate st11clies at Ha1·va1·cl U11iversity. He 
co111es to tis, tl1e11, witl1 a ve1·y fi11e b,1ckg1·ot111cl ,111cl he is goi11g· to J)re
sen t to tis tl1e 111a te1·i,1I of i\1I 1·. \,Vax111an 611 JJl1otoJ)eriodis111. 

l)R .. J. I). NlTSCH: l ,von't be able to present. !1is ,vork enti1-ely.
I an1 I1ere for tl1e first ti111c, ,incl I a111 11ot ;1 nt1rsery111a11 ,incl 111ost of the 
tl1i11gs yot1 are talki11g alJot1t are 11e,v to 111e, bt1t very i11tercsti11g because 
I a111 interestecl i11 the 11lti111ate 111ecl1,1nis111 of p1·01Jagatio11 ancl J)lants . 

. l a111 not going to reacl tl1e IJ,IJ)er, jt1st try to st1111111a1·ize it . 
• 

. . . l)r. Nitsch reacl 1\1[1·. \'V,1x1n,1n's JJa1Je1· 011 ''Tl1e Effect of the 
Le11gtl1 of D,1y 011 tl1e G1·0,vtl1 ot \i\1oocly Plants." (AJ)])l,1t1se) 

• 

THE EFFECT OF THE LENGTH OF DAY ON THE GROWTH 

OF WOODY PLANTS 

SIDNEY \V1\Xl\1AN 

C(11·1·1cll U11.1vc1·sit1•, ltl1r1cr1, J\T.}'. 
, 

• 

It was as far back ,ts the yc,tr ·l 686 tl1at tl1e le11gth of clay was ol)
servecl to effect the gro\\1tl1 of plan ts. 

Between I 89() ,tncl 1905 111,1ny ,,,01·ke1·s t1secl a1·c l,1n11Js to cleter1nine 
tl1e effect of ,1clclitio11al light 011 tl1e g1·0\\1th ,incl [Io,ve1·ing of v,1rio11s 
greenl1ot1se plants. 

Garner ,incl .1-\Ila1·cl in 1920 carriecl 011t a great a11101111t of research 
JJrovi11g· clefi11itely tl1,1t long cl,1ys ancl sl101·t clays effectecl tl1e g1-o\\'th of 
111a11y herl)aceot1s. ))Ian ts in ditt'ere11t \\1,1ys. 

Tl1e 11a111e tl1ey g,1ve to this clayle11gtl1 el'fect \\'as Photoperioclis111. 
To site ,111 exa1111)le of tl1e effect ot tl1e ''1Jl1oto1Je1·iod'' one c,111 11se 

tl1e cl1rysa11tl1e111t1111. It ,l'ill kceJJ g1·owi11g ,111 s111111ne1· wl1e11 tl1e days a1·e 

47 



long and will 1·1ower whe11 the cla)'S get shorter as they clo in, late su1n111er 
and fall. 

· 
l\1Iuch intensive research has been and is being carried ot1t conce1·ni11g 

the flowering 01· herbaceot1s pla11ts. 
As a result of 1nucl1 research, this !)rinciple is 110,v being· t1sed on a 

co111111ercial scale. Eighty J)erce11 t ol tl1e cl1rysantl1e111 t1111 grov-1ers of New 
York now use this principle i11 thei1· cut flo,ver a11cl pottecl j)la11t J)rocluc-
tion. 

By artii'icially givi11g their j)la11ts ''sho1·t clays," tl1at is, by pt1lling ,t 
black cloth over the111; or by giving tl1e111 ''lo11g clays," tl1at is, by turni11g 
on lights at nigl1t they are able to 111a11iJJt1l,tte tl1e ti111e of 1·10,vering so 
that they now l1ave cl1rysanthe11·1t1111s i11 the 111arkct the year round in
stead of just du1·ing· the f'all n1011tl1s. 

Now the questio11 ,trises-are tl1e. woocly plants affectecl 1Jy tl1e 1)l1oto
period as are the l1erbaceous 1)lants? 

Wareing in E11gland working with 1st ye,11· seecllings of Scotch Pine 
found clifferences in tl1e ;11not1nt of growtl1 t111cler variot1s d,tylengtl1s. 

Last Jt1ne an ex1)eri111ent w,ts set tip i11 tl1e greenhot1se to iincl ot1t 
just wl1ich woocly IJl,tnts wot1lcl react to tl1e pl1oto1)eriocl. 

Tl1e plants ,vere set into JJOts or cans ancl ,vere seJJarated in clifferc11t 
l)lots tl1at hacl tl1eir ow11 lighting systen1s. All oi tl1e plots ,ve1·e coverecl
with black cloth 1·ro111 5 o'clock in tl1e evening t1ntil 8 o'clock in the 111orn
ing. 111 tl1is way, all of the 1)1,tnts in the cliflere11t JJlots receivecl the sa1nc
an1ot1nt of· sunlight ancl any aclclition,tl ligl1t tl1ey 1·eceived c,11ne f1·om
4-60 watt 1nazcla bt1lbs. ((i' ,tbove bench)

There were 7 difi'erent d,tyle11g·tl1 treat111ents ra11ging· 1·1·om 9 to 24 
l1ot1rs of light per clay. 

As an exa1n1)lc, the 15 hot1r light tre,1t111ent receivecl 9 l1011rs of st1n
light ancl the11 when tl1e black cloth was pulled the 1nazda bull)s were . 
tu1·ned on by tin1e clock for 6 1no1-e l1ot11·s. 111 this way tl1e 1:il,1nts 1·eceivecl 
a tot;1l of 15 hours of ligl1t a11cl 9 hours ol· cla1·k. The1·e ,v,1s 011e ,1dclitio11al 
treat111ent th,1t was give11 11or111al. d,ty conclitions witl1 no adclitional light 
11or sl1ade a1)plied. 

The intensity of tl1e light given off by the bulbs 1·angecl fro111 8 to 
30 foot ca11dles which is f'airly low ,vhen co1111Jarecl to tl1e intensity of ft1ll 
st111lig·l1t whicl1 is about l 0,000 foot canclles. 

In all we tised 8 cliifere11t species of plants. Two of tl1e IJl;1nts sl10,v
ing goocl response are tl1e Pink Flowe1·ing Dogwooc! ,incl \tVei.�el,1. 

Jn the case of the dogv-rood, tre,1t111e11ts were sta1·ted ,tt tl1e st,11·t of 
the seconcl flt1sh of growtl1 on .J tine 27. · 

In th1·ee 11•eeks, tl1ose plants held in tl1e sl1ort clay plots (tl1e 9 110111· 
day ,incl the 12 hot1r clay) beca1ne clo1·1nant. Tl1ey l1acl a11 ;1ve1·;1gc of t,vo

leavse !)er sl1oot ancl havent't gro,\'n any since the11. 
Those l1elcl · t1nde1· Ion.� days ( 15 and 18 hou1· clay) 1·e111;1 i11ecl active, 

,incl arc to this day still actively grov-ring a11cl 1)roclt1ci11g ne,,r le,1ves. 
Fro1n .J tine to SeJJte1nber tl1e1·e ,vere a11 a,1e1·age of 13 lca,,es JJ1·oclt1cecl 

on e;1cl1 sl1oot 011 the 18 hot1r day pl,1nts as con1JJ;11·ecl to t,1,0 le,1vcs 011 
tl1c 9 _hot1r day plants a11d for lca,'es on the 11or1n,1! cla)' ])!ants. 

The average Iengtl1 of the steins 011 the 18 l1ot1r clay plants ,�ras 9 
inches ;1s co1n1)arecl to I¼ incl1es on tl1e 9 l1ot1r, cl,1y and 2½ inches on 
tl1c 11or1n,1I clay JJ!ants. 
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Tl1e vVcigela JJlants t1secl wc1·e cutti11gs tl1,1t ,vere rooted tl1e p1·evious 
yc,11·. "l"hey were J)laced i11 the JJlots cl11r1ng active gro,vtl1. As yot1 111;1y 
l1a,,e sec11 011 tl1e exl1ibitors t,1ble tl1e1·e was a l,1·1·ge clilfere11ce i11 tl1e 
a111ount ol grov.,tl1 l)etw_ee11 tl1e long day a11d tl1e short cl,ty 1)l,111ts. 

011e t1·e,1t111e11t ot special interest is the one tl1at receives light (01· 
9 l1ot11·s clt11·i11g tl1e clay, a11cl tl1en, dt1ri11g tl1e 111iclclle of tl1e 11igl1t tl1ey 
,11·e givc11 jttst 011e l1ot11· of light. The grov.,th in this !)lot was 111t1cl1 11101·e 
tl1,111 011c 111igl1t eXJ)ect witl1 JJl,111ts receiving ,t total ol IO l1ot11·s ol ligl1t, 
IJ11t tl1c J)l,111ts were ,ts t,111 ,is the long clay plants receivi11g 15 to I 8 l1ot11·s 
of light. 

1"11e tise ol a11 011e l1ot1r ligl1t lJreak cluring the n1iclcllc of tl1e night 
l1,1s tl1e sa1ne effect ,is gi,,ing tl1e J)l,111ts 9 l1ou1·s of adclition,11 ligl1t. 'l"l1is 
is i1111)ort,111t to re111e111ber ,,,J1e11 co11sideri11g its J)ractic,1! 11se. 

Tl1e seco11cl [)l1ase ol the expe1·i111ent was to clete1·111i11e if tl1e clay
le11gtl1 affectecl tl1e rooti11g of cuttings. 

011 .J 1111e 27, cuttings ot Co1·n11.s f !01·1da v.,ere J)i,1ced 11nde1· 1nist ancl 
given tre,1t111e11ts ot 9, 18 a11cl 24 hou1·s of light ,tncl 011e ,1clclitio11,1l treat-
111ent ,,,J1icl1 ,vas give11 11or111,1I days. 

Tl1e ct1ttings were re111ovecl alte1· one 1nonth ancl it was fot1nd tl1at 
tl1osc ct1tti11gs 11ncler tl1e 18 l1ours cl,1y treat1nent hacl twice as 111,111y 1·oots 
as tl1ose t1ncler 9 l1ot1rs of ligl1t a11d I½ ti111es as 111,111y ,is tl1e nor111al clay 

• 

cuttings. . 
Also there ,vere 2 more leaves 011 eacl1 ct1tti11g in the 18 hour day 

g1·0111), wl1icl1 l1,1cl IJee11 p1·ocl11ced cl11ri11g tl1e rooting JJe1·iod. 
I ,vo11lcl hesit,1te to say tl1at tl1e 18 l1ot1rs of light di1·ectly caused tl1e 

greate1· n111nber of roots. 
P1·ob,1l)ly it was a11 i11direct ef'fect, that is, tl1e 18 l1011r day causecl 

new leaves to for1n ,vl1icl1 i11 t11rn causecl a 1no1·e raJJicl initiation of 1·oots 
J)1·ob,1lJly clt1c to a g1·e,1ter SUJ)ply of horn1ones co111ing fro111 the actively

• 

grow111g· tops.
The practical ,IJ)J)licatio11 of tl1is daylengtl1 effect see1ns ,1ery J)1·01nis-

• 
• 1ng. 

J>e1·haps it ,vo11lcl be best to say 110w that 11ot all plants res1Joncl to
tl1e pl1otOJ)eriocl ancl of those tl1at clo, the effect cot1lcl v,11·y among· the 
cliffe1·ent f)lants. l�oxwoocl, Vibi11·11i1.rn. p1·u.nifoli11.1·n., ancl flov.,ering cl1crr)' 
sl1owecl 110 res1)onse. 

1"11ose giving inclications of a11 increase i11 top growtl1 a1·e Mag11(1l1a 
s011.l(111ge(11ir1, Vi/Ji11·1111m opi1.l11s, V. Carlesit., funipe1·us !101·izo11talis, 
(t1ncle1· contint1ous light 011ly), and J?.!1ododendron catarv/Jiense. 

By giving ,1clcliti0nal light to cuttings in the propagating bench ancl 
tl1e11 contin11i11g· tl1e ligl1t treat111e11t follo,,,ing rooting·, it is J)OssilJle to 
obt,1in ,ts 111t1cl1 ,1� 3 ye,1rs g1·owtl1 i11 011e season. 

Tl1is h,1s been clone witl1 c11tti11gs of tl1e J)ink ancl white flo,,,ering 
dog,vooc1s a11cl it is J)robably th,-tt it 111ay work witl1 otl1e1· J)!,111ts scnsiti,,e 
to tl1e lengtl1 of cl;1y. Also there is good inclic,1tio11 tl1at aclclitional ligl1t 
over seeclli11gs wo11ld give ,1 si1nil,1r rest1lt. 

F11rther ex1Jeri111ents will be c,1rried 011t this S])ring to clete1·111i11e:
1. vVl1icl1 J)l,1nts_ 1·esponcl to tl1e pl1otoperiocl.
2. vVhen to start a11cl v.'l1e11 to stOJ) tl1e ligl1t tre,1t111ents.
3. Tl1e least a111ot111t of ligl1t 11ecess,1ry to ol)t,1in the n1ost gro,vt\1.

* 
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l\1IODERATOR l\1IEAHL: vVe a1·e indebtecl to Dr. Nitscl1 lor l1is 
willingness to discuss tl1e work of l\1Ir. vVax111an on the eflect of d;1ylength 
on the growth oi woody plants. Tl1ere will be time for a li111ited nun1ber 
ot questio11s. _ -

l\1IR. ALBERT LOWENFELS (vVl1ite Plai11s, N.Y.): What kinds 
of light clid yot1 try on tl1ese plants? 

. DR. NlTSCH: Incanclesce11t ligl1t ,vas t1secl. It is 1nore effective 
tl1an flt1orescent light. I a1n certain tl1;1t Dr. Borthwick- will give 111ore 
inl·or1nation on this J)oint ton1orro,v. 

l\1IR. HANCOCK: Could not these cuttings be taken earlier in tl1e 
year to get the benefit ol the 1011g clay? 

ivIR. CHARLES HESS SR. (Hess' Nursery, l\1It. View, N._J.): 1'hat 
is fine, but who, co111n1ercially, has the ti111e at tl1at ti111e 01· the yea1·? 

lvlR. HANCOCK: We try to finish our work by tl1e first of _June. 
Then we i111n1ediately 1nake ot1r su1111ner cuttings. lnciclentally the l;1te1·
al cuttings will root jt1st as well as stronger cuttings. 

DR. NIETSCH: I would like to acid tl1at if you are late in doing 
your 1)rOJJag,1tion yot1 can al,va)'S supple111e11t tl1e clay by son1e artificial 
ligl1t. · . 

lvIR. GRAY: _Just a point of clarification. I a111 wondering about 
the staten1ent you n1ade that it wasn't the length of day as much ;1s it was 
the length of the night, a11d as you i11dicated, 011e l1ou1· of· light adcled i11 
the micldle of the 11ight· will clo tht' job. Diel I understancl that correctly? 

• 

DR. NITSCH: That is co1·rect, however D1·. Bortl1wick will talk 
about it to1norro,v in cletail. You can recl11ce tl1e length to perhaps a 
matter of minutes if you 11se the right ligl1t at tl1e 1·igl1t ti111e. 

lvfODERATOR lvIEAHL: Since a later session of this 111eeting is 
devoted to a cletailed distussio11 of tl1e effects of da)'leng·th on plant 
growth, I suggest that further discussion sho11ld await the paper on tl1is 
subject by Dr. Borthwick. It has been a ple,1s11re to hear of lvir. Wax
man's work and we thank yo11, Dr. Nitsch, J"or presenting it to 11s. 

The last scheduled SJ)e,tker at tl1is afternoon JJOrtion of the Speake1·
Exhibitor Symposi11m is l\1Ir. Constant De Groot of the She1·iclan Nt11·se1·
ies Ltd., Sheridan, 011tario. l\1Ir. De G1·oot will clisct1ss the rest1lts ob
tained at that nursery ,vith the use of Cl1loro111one on st11111ner a11d winte1· 
c11tt1ngs. 

lvir. De Groot prest'ntecl l1is JJaJJer entitled ''The Use of Chloro111one 
011 Winter ancl S111n1ner C11ttings." (AJJJJlat1se) 

• 

• 
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THE USE OF CHLOROMONE ON WINTER AND 

SUMMER CUTTINGS 

CONSTANT DE GROOT 

She1·idan N urse1·ies Ltd. 
Sheridan,Ontario 

• 

' 

Kore,tn box,vood is a lavo1·ite ol ours ,tncl we have been g1·owi11g· 
it· fo1· ove1· thirty yea1·s. I have hearcl co111111ents that it is "difficult to 
grow, !Jut ,ve l1,1ve 'l1ad quite goocl st1ccess growing· it over tl1e years. 

Korean box,vood lron1 seeel is exceeclingly variable. S01ne plants 
h,1ve l,11·ge leaves; others s111all leaves. S01ne plants are green in colo1·; 
otl1ers ,tre colored. Ct1ttings tro111 so1ne plants root considerably earlier 
tl1,1n others. Plants 1A1!1ich turn reel in winter ,ire much harder to root. 
These ,ire reasons wl1y it takes t,vo years to get maximu1n rooting. 

Tl1e ti1ne for 111aking boxwoocl cuttings it just as i111portant as for 
otl1er ct1ttings. Alter 1nany years of experience, we !1ave found that the 
best ti1ne for taking· cuttings is early August. Tl1e ct1ttings have to be 
t ir111 before tl1ey ,viii root. If they are too soft, they will shrivel tinder 
tl1e glass. It has been ot1r experie11ce that about seventy per· cent of the 
ct1tti11gs will root alter one yea1· in the greenhot1se. That is not a profit-
alJ!e oper,1tion. 

· 
. · 

L,tst ye,tr we ran ,1 t·ew tri,1ls with Korean boxwood and Taxus, 11sing 
Cl1loromone. \'\Tith box"vood we u�ecl several dilutions of Chloromone ,ts 
well as tl1e I 00% 111aterial. The biggest surprise I have ever had wit.l1 
boxwood w,1s. tl1e cuttings treatecl with JOO% Chloro111one. We found 
tl1at after 30 cl,1ys in tl1e bencl1 so111e of tl1e cuttings were rooted as well 
as utitreatecf ct1ttings ,vhich haef been in tl1e bench for a year. By 11sing 
Chloro1none we also fot1ncl that we co11lel 1nake the cuttings twice the 
size. This is very prot'itable to the n11rseryman. 

We ,1lso r,1n a few tests on Taxus tl1at we 11sually have trouble root
ing. Tl1c strength of Cl1loro1none t1sed w,1s I 00%. Ta.xus media bro1vni 
die! 11ot root ,ts well witl1 Chloron1one treatment as with the us11al pro
cedt1re. 'I'axus rnedia l1ic/1si was incluelecl by mistake. We usually get 
near 100% ,vith Horinodin No. 2 treatment. We also obtained 100% 
with tl1e Ch foro111011e treat1nen t. Tax us c11spidata 1va1·di ,vas not as sa tis-
1·,1cto1·y as tl1e otl1er for111s. We rooteef only 85 of I 05 cuttings. We l1a,1e 
a yellowleaveel for111 of 1'r1x11s c11sfJidalr1, !Jt1t ,ve were 011ly alJ!e to root 
c111ly one of tl1e I 40 ct1tti11gs testeel. vVhy the yello"\\1 form elicf not root, 
I do not know. 

D11ring tl1e wi11ter "\\1e also tried I 00% Chloromone on .T uniperus 
tame1·iscif r;lia. The c11ttings IJt1rnecl l1eavily anel I think we rooted only 
abot1t IO per cent. 

Since we l1,1cl IJt1rning on tl1e JuniJJer cuttings treated with 100% 
Chlo1·0111one cluring tl1e winter, ,ve tried 33% Chloro1none on iunipe1· 
c11ttings cft11·i11g- tl1e st11nt11e1· of 1955. Of tl1e twelve varieties tried, we hac! 
excellent rooting on a!Jot1t five. They were treated ,incl stuck in cold 
fra111es. The f1·a1nes were covered ,vith glass but ,vere not tinder 011r latl1e. 

� 

.f11nipe1·11s cl1i11ensis st1·icta "·as one of the varietie·s which rooted 
stro11g·ly al'ter only 60 cl,1ys. Tl1e sa1ne jt1niper, stuck the same day bt1t 
treateel with Hormodin No. 2, die! 11ot sho,v any sign of rooting in the 
60 ·day period. 

' 
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f1tnipe1·1ts c/1i11e11sis o!Jelis/1 :ind f. sq1ta11icttc1 n1e)>e1·i both h,td abot1t 
tl1e sa111e response ,1, tl1e. stricta j1111iJJer. _/. cor11n111111s l1i!Je1·11.1ca ,111cl _/. c. 
c1·acov1a also 1·esJJ011ded ,,,ell tollo,ving tre:1t111e11t ,vith 33% Cl1!01·0111rJne. 

Of tl1e tl1ree ,•,11·ieties ol T/11t7a orride1ztc1l1s testecl, T. o. jJy1·an1idalis 
was by t,1r tl1e best. 

Ex,11111Jles of 111a11y of tl1ese c11tti11gs c:tn be see11 i11 tl1e exl1ilJit . 

• • 

• 

' 

1\•IOl)ER1\l"Oll l\•IE1\HL: l a111 certai11 tl1,1t 111a11y ot 0111· 111e111!Je1·s 
!1ave IJeen interested in your 1·est1lts olJt,1i11eel ,vitl1 Cl1loro111one. l"l1ank
yott, lvlr. De Groot.

lvlll. HOOGENI)OOllN: Ho,v ,,,as tl1e Cl1loro111011e cut? 

l\•IR. DE GllOOT: \•\1itl1 ,,,,1te1·. 

l\•IR. HUGH STEA VENSON (F or1·est l(eeling N 11rse1·y, Elsbe1·1 y, 
1\1[0.): Diel you t1·y Pfitze1·'s jt111iJJe1· ,vitl1 Cl1!01·0111011e? 

i\•[R. DE GllOOT: Yes, l elid, I die! 11ot t,1ke tl1e cuttings ot1t be• 
c,1t1se tl1ey clicl11't 1·es1Jo11cl ,ts ,veil ,is tl1e otl1er va1·ieties. They are still in 
tl1e JJl"OJJ,1gation bee!. 

Nill. GEllALI) H. VEllK1\DE (Ve1·"';1de's N111·se1·y, New Lonclo11, 
Co1111.) : \,Vl1at 111eeliu111 clo yo11 tise to root tl1ese ctittings? 

ivIR. DE GllOOT: \\Te use ,t 111ixtt11·e of sa11d ,tnd JJe,tt. 

i\•IR. VEllK1\DE: 
clu1·i11g· tl1e winter? 

v\111,tt te1111Je1·at111·es cliel yot1 1·un tl1e greenl1ouse
' 

1\•IR. l)E GROOT: Tl1e aver,1gc ten1pcrature is ,1!Jo11t 55°F. l 
\\'Ot1lel like to b1·ing it to 11ea1·er 65 next year. 

i\1Ill. CHARLES E. HESS: I tl1i11k th,tt the 1·eason J\1fr. De G1·oot 
has l1ael very good sticcess with Cl1!01·0111011e a11d 1n,1ny nurserymen h,tvc 
!1acl troulJle with it bt1rni11g the c11ttings, lies in tl1e cooler co11cltions in
siele tl1e g1·ee11house. Pla11ts, st1cl1 as l1olly, react tren1enelously to tl1is
111ate1·i,1! ,Lt higl1e1· te111per,1t111·es. Il it is tisecl on holly at lowe1· tc111pe1·
att11·es there is11't tl1is se,•e1·e reactio11.

i\•I ll. STEA VENSON: vVl1at is Cl1lo1·0111011e? 

J\•fR. DE GllOOT: I don't k110,1•. 

i\•IR. CH1\RLES E. HESS: \,Ve h,tve bee11 tole! that it is an extr,tct 
£1·0111 tl1e you11g tiJJS of ,1lf,1lt,1. \·Ve !1ave trieel to extr,tct it ourselves lJtlt, 
!1,1,1e 11ot obtainecl a sol11tion co1111Ja1·;1ble to the co1111nercial p1·cp,11·,1tion.
\•Vitl1 Dr. Nitscl1's !1eI1,, ,ve ,11·e 110w t1·yi11g to cleter1nine its conte11ts lJy
bioass,1y 111etl1ods.

i\1JR. INGELS (Ho111e Nt11·se1·y, Lafayette, lil): 
age tl1e 111aterial? 

vVill freezing cla1n-
• 

l\•IR. CH1\RLES E. HESS: We !1ave ,1ccielehtally froze11 it ancl h,1ve 
also triecl to i nacti va te it IJy oxid,1 ti 011. Neither tre,1 t1nent was effecti,,e 
in 1·educi11g tl1e streng·th of the 1n;1te1·i,tl to :1ny extent. lt see1ns to be a 
water base, bttt ,ve are not certain. 

' 
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DR. L. L. BAUi\;IGARTNER (B,tt11nlanclia Hort. Res. L,1b., Croton 
Falls, N.Y.): There is some c1uestion ,is to just ,vl1at it is. lf it is only 
an ext1·;1ct of cl1!01·01Jhyll, it wot1lcl deteriorate very rapidly. lt seems to 
be ,t COJ)J)er salt for1n. Tl1is is probably what protects it in storage. Re
po1·ts wl1ich 1- l1a,,e l1earcl are qt1ite variable as to the value of tl1e material. 
vVc l1ave l1ad so111c goocl rest1lts wl1ich, t111fortt1nately, we have not been 
able to reJJeat. I a111 ct1riot1s it a11yo11e l1as been ,1ble to repeat with the 
sa111e variety of plan ts . 

• 

]\,JR. CH;\RLES HESS Sil.: 
sis ten tly goocl. 

\!\Te l1,1ve ,,,ith l1olly. Results arc con-
-

l\1IR. WELLS: 1 l1,1ve 1·epeatecl it t,vice ,111cl tl1e 1·est1lts were nil both 
• 

t1n1es. 

l\1IODER1\ TOil i\1IE1\HL: \1Ve will have to ter111i11ate tl1e first ses
sion of tl1e SJ)eaker-Exl1ilJitor Sy1111)osit1111. I a1n certain you all have e11-
joyecl he,1ri11g tl1is 1·e1Jort of i\1lr. De Groot's. 1 ,viii tu1·n the session back 
to the. Presiclen t. 

PllESIDENT FILLi\1IOllE: Tha11k yot1 very 11111cl1, Professor 
lvie,1hl, for .co11clucting tl1is excellent session tl1is afternoon. 

Before ,vc ad jot1rn, I have a brief state111ent to 111,1ke to our guests. 
Tl1c Plant Prop,1gato1·s Society cloes not solicit 1nembers in the usual 
se11se of the word. Bt1t we do welco1ne all JJersons wl10 are sincerely in
terestecl in pla11t p1·opag,1tion ancl wl10 ,tre willing to share their knowl
eclge ancl exchange ideas witl1 othe1·s. You l1,1ve seen an exan1ple ol ex
cha11ge ot· icle,ts this afternoo11 ancl yot1 ,viii see 111any ,nore instances of 
this during ot1r 1ncetings. \Ve l1ope th,tt botl1 tl1e me111bers and guests 
en joy these n1eetings. Ii any of the g11ests a1·e interestecl in membership 
in tl1e Society, yot1 shot1lcl contact the Secretary, ,vl10 has application 
for111s, and talk witl1 the 1ne111bers of tl1e 1\1le1nbershiJJ Co1n111ittee, who 
are l\1Ir. vVillia111 Fle111er, i\•Ir. Freel G;1lle, ]\,Jr. Roy Nordine, ancl lvir. 
H t1gh Steavenson. 

The Exhibitor-Speaker Sy111posit11n will be acljot1rnecl until 8:00 this 
• 

eve111ng. 
Tl1e sessio11 recess eel at 5: 00 o'clock. 
The Speaker-Exhibitor Syn11Josit1111 rece5secl fro111 5:00 p.111. to 

8: 30 p.n1. 

l\!IODERATOJl l\1IE.A.HL: We ,viii conti11t1e this fJart of the Fifth 
Annual i\1Ieeti11g with a pape1· sent by F. L. (Steve) O'Rourke, USDA, 
Point Four Progran1. Steve w,ts one of tl1e original 111e1nbers of the Plant 
ProJJ,tgators Society, bt1t bec,111se of his \\'01·k for the USDA in foreign 
co11ntries it h,ts not been possilJ!e for l1im to attend recent meetings in 
this Society. 1\'Ir: O'Rot1rke will not be present today, but his paper is 
of st1cl1 interest th,tt the Prog·ran1 Co111111ittee have requestecl that it be
reacl. 

lvir. F. L. O'Rourke's paJJCr, entitlecl ''The Bolivar Pit l\1Iethod of 
Rooting Soft,voocl Cuttings'' was re,td by the 111oclerator, Professor l\1[eahl. 

' . 

' 
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THE BOLIVAR PIT METHOD OF ROOTING 

SOFTWOOD CUTTINGS 

F. L. (STEVE) O'llOURKE

USDA 1�ui11 t l•uu1· P1·ug1·c1m 
• 

• 

l)t1ri11g tl1e past liftee11 ye,trs ,t 11t1111ber of 111etl1ods l1,1ve been clevel
opecl to 1)1·eve11t ,1•ilti11g of le,tves of sottwoocl ct1tti11gs ,vl1ile i11 the 1)1-01)
;1g,1tion 111ecliu111. vVater spr,1ys, 111ist 11ozzles, t,111s, i11sulated OJ),tquc 
cl1,1111be1·s ,vitl1 lights, ht1111iditiecl ,1ir, etc. l1ave ;1]! been t1secl 11101-e 01- less 
�uccessft1lly for ce1·t,1i11 J)_!a11ts t1ncler SJ)ecil1c conclitio11s. So111e sy�te111s 
have bee11 co1111)ar,1tively si1111)le ancl so111e 1-atl1er co111plcx, bt1t all l1a,•e 
been desig·11ecl to lesse11 l1;1ncl labor a11cl eli111111ate det,tiled ,1ttentio11 to 
tl1e cutti11gs cluring tl1e rooting period. 

1\ very si1111)le syste111 ,vhicl1 ,vas clevisecl i11 tl1e t1·01)ics 111ay J)1-ove 
qt1ite valt1,1ble to te111J)Cr,1te zo11e J)ia11t J)rOJ),1gators tor tl1e 1·ooti11g of 
ct1tti11gs clt11·i11g tl1e st1111111er seaso11. It consists 111e1·ely ot ,1 J)it i11 tl1e 
grot111cl coverecl witl1 bt11·lap or cotto11 clotl1 v1•!1ich is keJ)t co11stantly wet 
by ,1 111,111t1ally co11trollecl rotary type ''l,1w11 SJ)rinkler.'' Tl1e cost of con
st1·t1ctio11 ancl 111;1i11te11a11ce is sligl1t ;111cl tl1e p1·oc!L1ct1011 ol rootecl cL1ttings 
has been higl1Iy satist..,ictory. 

Tl1e ]3oliv,1r J)it 111etl1od ,vas tirst deveiOJJecl ,1lJot1t 195 I by i\•f1·. ll. 
K. i\•Iali11s-S1nitl1, a citize11 of tl1e British \/\'est lnclies wl10 was trained i11
cacao p1·01)ag,1tion i11 T1·i11icl,1cl a11cl subseque11tly l1irecl !Jy a synclic,1te ol
Ecuadori,111 cac,10 growc1·s to 1)rOJ);1gatc cacao clo11es J1·01n cL1tti11gs ;1t
Hacie11cl;1 ''Boliva1·," P1·ovince Los Ilios, in tl1e c,1cao l)elt of Ec11aclor.
1�reli111i11,1ry 1·e1)orts of tl1e l)o!iva1· j)it 111etl1ocl were j)t1blisl1ecl in tl1e
Fottrth (1952) ancl tl1e Fiftl1 (1954) J)roceecli11gs of tl1e Intera1ne1·ic,111
Cacao �011te1·e11ce. The syste111 t,11,es its na111e fro111 the Hacienda ''Boli
var'' wl1e1·e it was clevelo1Jecl, IJtlt is also a tril)t1te to tl1e 1ne111ory of tl1e
gre,1t libe1·ato1· of Sot1tl1 1\111e1·ic;1 Sll\•ION BOLIVAll, 1111cle1· v1•l1ose J)ee1·
less leadersl1iJ) and wise clirection 11early the wl1ole of ;1 co11tinent v1·;1s
freecl fro111 E111·ope,111 do111in,1tion. ·

'

A J)it ap1)1·oxi111ately 20 feet ,viclc is excavated to a cleJ)t!1 of 20 i11ches.
In poo1·ly clrai11ed !,ind it 111ay l)e necess;1ry to J)l,1ce tile be11e;1th tl1e j)it
to c,11·ry oft excess w,1ter. Six to ten i11cl1es of sto11e or coa1·se g1·;1vel is
J)iacecl i11 the botto111 of -tl1e J)it ancl lightly coverecl v1•itl1 sane!. Tl1en six
to eigl1t i11cl1es of ;1 1·ooting 111edi11111, selectecl ,1ccorcli11g to the loc,1lit)'
and tl1e ;1vail,1bility ot tl1e 1n;1teri;1l. In the tropics sawclust, 1·ice l111lls,
,tntl coffee J),1rcl1111e11t ;11·e co1111no11ly 11secl, IJLlt i11 tl1e tem1Jer;1te zo11e
sa11cl, ver1nic11lite, or peat moss will serve. Tl1e J)ri1ne co11sicleration is
that the selectecl 111ediL1111 be J)OroL1s and well aer;1ted so th,1t wate1· v1•ill
J)ass tl1rough q11ickly ancl easily.

\,Vi1·es, J)refe1·alJ!y COJJJJer, ;11·e st1·L111g l1orizont,tlly ,tt g1·01111d level i11 
orcle1· to stipJJOrt st1·iJ)S of cotton clotl1 01· bL1rlaJ). Tl1e IJ11rl,tJ) 01· clotl1 
111ay IJe L1sed seve1·al ti111es it lirst t1·eatecl ,vitl1 a 011e pe1· cent solt1tio11 of 
COJ)JJe1· 11;1JJl1tl1enate. A11y 01·clinary rot,1ry ty1Je ''lawn SJJri11kle1·'' 111ay 
then IJe ,1ttacl1ecl above tl1e center of tl1e pit to a ¾'' JJipe IJro11gl1t in 
ei tl1e1· tl11·011g·l1 the gro1111d 01· 1·ro111 overl1eacl to s LI it 011e' s co11 ve11 i e11ce.
Tl1e law11 spri11kle1·s ,viii operate on very low ,vater press11re. Tl1ey ;11·e 
111a11t1ally co11t1·ollecl by ,1 ,,aJve pl,1ced at any conve11ient location. 

54 



At tl1e T1·opical Agricultt11·e Ex1Jeri111e11t Statio11 ne,tr Quevedo, 
Ect1ador it w,ts fot1nd that a long recta11gular JJit clivicled i11to a 11t11nbe1· 
of sqt1,1re con11Jart111ents ,vas 111qre efficient to co11st1·11ct and OJJe1·,1te tl1a11 
seve1·al ci1·c11l,1r ones. The 20 toot ,,,ide pit ,v,1s cliviclecl i11to squ,1re co111-
p,1rt111e11ts by JJlacing boarcls ,tt 20 toot intervals. 1\ sp1·i11kler co11t1·ollecl 
lJy a11 incliviclt1,1l l1a11d v,1lve ,v,1s 1no1111tecl alJove e,1cl1 co111pa1·t1ne11t so 
tl1,1t e,1cl1 SCjLI,tre co11ld be OJJe1·atecl as a11 i11cleJJe11de11t t111it. 

1\ boa1·cl or 111ov,1ble craclle 111,1y be s11s1Je11clecl ove1· tl1e JJit to allo,v 
tl1e JJl'OJJ,tg,ttor to set ct1ttings ,,,itl1ot1t stepJJing in tl1e 1·ooting· 111ecli11m. 
In tl1e trOJJics, l10,,,ever, the ,vo1·k111en 11s11,1lly -..vo1·k b_,tre-Jootecl i11 the 
n1edi11111. As soo11 as a section of the co1111J,1rt1nent is set to c11ttings tl1e 
IJ11rl,1p is stretchecl across a11cl ,vet i111111ecliately. 

Tl1e ,tftercare ol tl1e Bali var 1Ji t is q 11i Le si111 JJle. Tl1e 111,tin tena11ce 
OJJer,1tor is 111erely instr11ctecl to keep the IJurl,11J ,,,et at ;111 ti111es. Usu,1lly 
tu1·ning 011 the sp1·i11kler tor ,t 111in11te or tv1'0 once every t\1'0 ·or th1·ee 
l1011rs will s11llice 11nle.5s the d,ty is extre111ely l1ot ancl s11nny. As long· as 
the b111·Ia1J cover is wet the c11ttings will not ,vilt or s11J'fe1· Jro1n heat. 
1\l'ter tl1e c11ttings 1·01·1r1 roots tl1e 1·req11ency 01· v1'ateri11g· a11cl tl1e a111011nt 
,11J1Jliecl ,11·e clec1·e,1secl little !Jy little ,tncl later the IJurla1J strips a1·e gracl
t1ally p11llecl asicle to h,trcl'en tl1e rootecl c11ttings to light ancl air. 111 all 
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• " 
• 

i\1fODERATOR J\,f£AHL: Tl1at is tl1e p,tper on ''Tl1e Boliva1· Pit 
i\1fethod ol llooti11g Soft,voocl C11ttings'' IJy Steve O'Ro11rke. I a1n 11ot 
JJe1·so11ally fa1nili,1r with tl1e work tl1at h,ts IJeen clone ,vith this pit, b11t it 
111ay be so111e of yo11 111ay l1ave co1111nents ,tbout th_e proceclu1·e. Pe1·!1,11Js 
yo11 l1,1ve triecl so111ething ot tl1is sort or JJerl1aps you l1,1ve q11est'ions ,vhicl1 
son1eo11e i11 tl1e 1·00111 111ight IJe ,tble to a11swer. 

l\1IR. llOSCOE A. FILL1\·f01lE (Fill11101·e's Valley Nursery, Cent1·e
ville, Nov,1 Scoti,1): It see111s to 111e tl1at this n1etl1ocl is si1nilar to the 
111etl1ocl th,tt i\1lr. Hancock 11ses exce1Jt tl1at l\1Ir. Hancock 1·oots tl1e 1n,1ter
ial in sa11cly soil. It aJJpea1·s to 111e tl1ere is a consicle1·,1ble a111011nt of l,1bo1· 
ex1Jenclecl 011 tl1at JJit . 

• 
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lvIODERATOll lvIEAHL: I tl1i11k tl1,1t tl1e obse1·vation of a si111ilar
ity is correct. Undoubtedly, i\,f1·. l-Ia11cock ,viii co111111e11t on tl1at ,vl1e11 he 
speaks to us a little bit later. . 

l\1IR. EVEllETT CONKLIN (R11tgers Unive1·sity, New Br11ns,vick, 
N._f .) : How m11ch SJ)ace ,v,ts there between tl1e tOJ) of the rooting 1ncd
iun1 ancl top of tl1e burlaJ)? 

J\,fODEllATOll lvlEAHLE: As give11 i11 the J)aJ)er, it 111ay l)e 111acle 
flexible. lt struck 1ne if I 11secl the 111axi1n11111 lig11res give11 l1e1·e, tl1ere 
wo11lcl l)e 110 SJ)ace left. l would say in s11cl1 ,t case it woulcl be nece.ss;1ry 
to dig tl1e hole clee1)e1· or use less 111aterial to fill it . 

• 

1'wo years ,tgo i\1I r. Leslie Ha11cock ol the \Voocll,1ncl N 111·se1·ies, 
Cooksville, 011ta1·io clescribecl in clet,iil his 111etl1ocl of roqti11g soft,1·oocl 
cutti11gs in salt ,tnd protected by 111oist IJurl,1p. It was ,tn i11teresting ,tnd 
informative disc11ssior1. 1·oclay i\1Jr. Hancock 11,ts s0111e aclclitio11al co1n-
1nents ancl icleas to express ,tbout l1is pro1)agatio11 tecl1nique . 

• 

ivIR. LESLIE HANCOCK: i\1Ir. i\1Jocle1·ator ,111cl Fello,v P1·01)aga
tors: Befo1·e I spe,tk about 111y s11bject, I wo11lcl like to j),ty tril)t1te to 
what ,ve l1earcl this 11101·11i11g. 1\fte1· l1ea1·i11g Dr. Ski11ne1·, I ,,,oncle1·ecl 
wl1y ,ve we1·e standing on tl1e JJl;1tfo1·111 besicle hi111. ;\fte1· all, creato1·s c>f 
new plants like tl1at 111ake tl1e worlcl J)1·og·1·ess. vVe J)1·01)agato1·s 111e1·ely 
n1ultiply then1. I tl1i11k a11y of yo11 ,vl10 !1ave ,1111bitions to IJe J)1·ocl11ce1·s 
of new tl1ings shot1lcl t,tke co111·age like I a111 goi11g to, even in a s111all 
way, to clo what Dr. Skinner l1as done. S11cl1 an exa111ple of J)erseve1·a11ce 
and enclura11ce, ancl tinder sucl1 cliffic11lt conditions, I l1a,1e selclo111 l1ea1·d 
of. 

• 

· THE BURLAP CLOUD METHOD OF ROOTING

SOFTWOOD CUTTINGS IN SOIL · 

LESLIE HANCOCK 
• 

' Woodland J\.1 itrsei·ies 

Cooksville, 011ta1·io 

Since tl1e B11rlaJ)-clo11d 111etl1ocl of rooti11g s11111111er soft,,,oocl c11ttings 
in ordina1·y soil ,vas describecl l1e1·e t,vo ye,11·s ag·o, ancl f11lly 1·e1)ortecl in 
the 195:1 P1·oreeclings, 111y 1·e111arks tl1is evening ,,,ill IJe very brief. SJ)eci
men blocks of· rooted c11ttings f1·01n this yea1·'s crOJ) are to be seen ,,,itl1 
the exhibits. 

This year we set up an elect1·011ic 1ni�t cont1·0I sectio11 £01· co1111)a1·
ison with ou1· ordina1·y b111·lap covered fr,1n1es. Tl1e only cli[fe1·ence fron1 
our standard n1etl1ocl ,vas th,tt the 111isti11g aJ)J)a1·,�tus a11cl /1111 s11nsl1i11e 
was substituted £01· the bu1·laJ) sh,1cle. Ho,1•e,1e1·, tl1is ,vas not fair to tl1e 
inter1nittent 1nist 111etl1od. The ne,v !Jee! sl1oulcl h,tve IJeen on l1ighe1·, 
more co111pletely d1·ained la11cl, ancl the 1·eco1n111e11clecl v1rincl b,1lfles sho11lcl 
have been usecl. Next year, ,ve ,viii ins11re pe1·1ect clrain,1ge ancl I1ave 
burlap striJJS attached to both sides of the fr,1111e, v1rl1ich can be fastenccl 
up vertically during the hot part of the day. 

• 
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Ot11· r.est1lts v-'e1·e 11ot as gootl ,,,itl1 the 111ist cont1·0! systc111 as ,vitl1 
the bt1rlaJJ cloucl n1etl1od for tl1e 1·easo11s above st,1ted. l3ut we usecl ord
ina1·y soil as tl1e 111edit11n for botl1 111etl1ocls a11cl ,,,ill conti11t1e to do so as 
I a111 sure yot1 will agree, ,,,J1en yot1 see the 1·esults wl1icl1 I ,viii sl10,v. It
is difficult to t111clerstand v-'hy 111ore JJfOJJagators will 11ot use nt1rsery 
soil ,is a rooting 111edi1t1111 ,vl1e11 it can be so tl1orot1gl1_Iy cle1no11st1·atecl th,tt
the results a1·e sttperior. 

At least, they are st1pe1·ior t111cler ot1r co11clitio11s. I ,1111 11ot t1·yi11g to 
leacl yott ttJJ a 1·ose patl1. Yott I1ave to work t111cle1- yot11· o,v11 conclitio11s. As 
far ,ts ,ve ,tre concernecl, tl1ey arc superior to sane! ,tnd in n1aki11g SJJeci,11 
JJ1·e)Ja1·ecl lJecls i11 tl1e 01·thoclox 111,111ne1·. 

I believe in the 11e,v elcctro11ic 111ist cont1·0I syste111 wl1olehe,1rtedly 
fo1- tl1e JJrOJJagation of cliffic11lt s11bjects. Tl1e costs a1·e too higl1 for c,1sily 
rootecl ite111s. It ,IJJpe,11·s tl1,1t lilac ·s, pote11tillas. floweri11g ,1!111011tl, Co1·n11.,
f lo1·idr1., azaleas, ,tncl so111e lJroacl-l�afecl everg1·eens will 1·oot p,1rtict1larly 
well t1nde1- 111ist, JJrovicled tl1e cl1·;1i11agc' is JJe1·fect. Eve11 101· tl1e 111ist sys
ten1 we will contint1e to use our st;1nd,11·cl fr,1111c, nt1rsery soil ;111cl floocling 
tecl1niqt1e before sticking, ,1lso JJl,111t tro111 eitl1er sicle of the l1·a111c ,incl. 
raise tl1e bt1rla1J wine! ,valls ;1fte1·v-·,11·ds. These ,�,i11cl walls can !Jc let clow11 
,tt night at the s,11ne ti111e ,ve are tl1ro,ving tl1e burlap olf the ''H,111cock 
1·ra111es," ,111cl tl1e11 r;1isecl ag:1in tl1e followi11g· 11101·11i11g. In tl1is w,t)', ,ve 
will 11ot h,1ve two co111p·eti11g· systc111s lJtlt one systc1n, JJ,1rt of ,vhicl1 re
ceives 111ist. Tl1e becls in botl1 cases ,,,ill be of stancl;�rcl ,vidtl1 ,ind l1,1nd
ling tl1rot1ghot1t. Tl1e log- li11e is ,it 1Je1·fect elevation wl1e11 laicl on tO(J ol' 
tl1e ten incl1 high fra111es. Ho,vever 11ovel 01· JJro111ising tl1e eqt1i1J111ent 
cxperi111ented with, we feel tl1at costs JJe1· 100 01· 1,000 (Jla11ts JJ1 ·ocl11cecl 
will be the final arbite1· of tl1e n1cthocl used. 

Before I get tl1e qt1estio11s, I ,voulcl jt1st like to lJ1·eak clo,1'11 these t,,,o 
bunclles of rootecl ct1tti11gs jt1st to show the rest1lts ,ve get. 

(De1nonstrating) -This is ,1 soc! cl11g ot1t of tl1e !Jed jt1st before I 
ca111e ,,way. Tl1,1t is P1Jtentillc1 e111esi, 011e of tl1e l101·tict1lt111·al va1·ietics of 
JJote11tilla, ,incl J will p,1ss tl1at arouncl so you can see for yot1rselt·. ft is 
g·oocl soil. See wl1at yot1 have got. 

Now wl1ile yot1 ,ire looking ,it those, I wot1lcl like to expl,1in to tl1ose 
who were11't here two years ago ,�,11at we clo. \,Ve 111ark tl1e wl1ole fielcl 
careft1lly. Fi1·st, we 111ake r,tiscd lJccls of sanely soil, j11st tl1e s,1111e as yot1 
woulcl ii" you were setting· ot1t tl1ousands of little plants. We set tl1c 
f1-a111es so tl1at tl1is will be "tl1e fi11al elevation of tl1e !Jed. The f1·a1nes arc 
exactly twelve feet long· witl1 a ce11tral !Jar which is ,1 perfect JJoint of bal
a11ce. It is bt1ilt of British Colt1111!Jia 1·ecl ccclar. It can lJe c,11·1-ied on or 
off tl1e fielcl, or ,111yv-,J1e1·e in tl1e field. The f1·a1nes are set clo,,,11 i11 1011g 
lines ,ind tl1e soil is sifted. Now we h,1ve a six-foot, 3/4-incl1 sieve th,1t ,,,ill. 
fit ex,tctly on 11,111' of tl1e fr,1111e. vVe st,1rt at one e11cl of tl1e fielcl ancl clig
0ut ,t l1alf lJecl to a finger clctJth alJove tl1e level yo11 originally ,1ddecl ;incl 
sift tl1e soil syste111atic,1lly fro1n one e11cl. We leave the soil in t,vo JJiles 
in tl1ese f1·,1111es ,111cl 011ly s1Jread it as ,ve 11eecl it, for tl1e si1111)le 1·e,1so11 ii 
we spreacl we 1n,1y get a he,1vy rain. 

Each fra1ne l1,1s its IJt1rl,tJJ st1·itJ of sta11d,1rd 40-incl1 lJ111·laJJ att,1cl1ecl 
to it. Wl1e11 ,ve are ready with cutting·s, we g·athe1- tl1c cutti11gs i11 the 
fielcl. \,Ve clo not take any leaves off. We IJt1t thc111 in ])ails cl11ring· tl1c 
cool 1),1rt of tl1e cl,1y v-,e JJt1t tl1e111 i11, ;incl ,,,e JJttt jt1st a little w,1ter-.;1l)o11t 
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an inch. vVe gatl1er tl1ot1sa11cls of tl1e111 ,,,ithot1t taki11g tl1e tip� off, ,vitl1-
out taking tl1e leaves otl. vVe spread a !Jile ,is we reqt1i1·e it ancl ,vate1· it 
thorot1g·hly until it beco1nes a soup ancl tl1e wate1· sinks awa)' f,1irly q11ick
ly. As it is sinking aw,1y, we JJUt tl1e ct1tti11gs in ,ts last as ,ve can J)Ut 
them in. They a1·e lelt sta11cling there ,111cl tl1,1t is ,111 tl1e watering tl1ey 
_get except rain. Tqey ,ire cove1·ecl i111111ecliately ,,,itl1 bttrlap. S incc the 
fra1ne is twelve feet lo11g, the btirla/J won't cover it very conve11ie11tly, ,,,e 
have ordinary sections 1nacle up tl1at we can IJUt on te111por,1rily as ,,,e 
111ove al�ng. 

lviany IJeOJJle l1ave criticized ottr n·1etl1od in th,tt it is expensive keep
ing the burl,1p \\'et. As a 111,ttter of fact, t,,,o boys JJt1t tl1e. ct1ttings· on 
either side ol the fra111e. Every l1all or three-quarters ol ,111 ho11r if tl1e 
b11rlap begi11s to look clry, tl1ey take a hose, 11•!1icl1 is system,1tic,1lly ll(J, so 
tl1ey can go up t,vo sections a11cl tl1e wl1ole IJecl ol 20(),000 c11tti11gs 11cver 
takes 111ore than 20 1ninutes to water. Since ,ve us11ally h,1ve tl1ree 01· fo11r 
waterings claily, (so1ne days none ,tt all, so1ne clays six or se1'en) yot1 c,1n 
see the total overl1ead of watering tl1at IJ11rl,11J is ,,ery s111,1ll. It ·gives tl1e 
chap a change a11cl l1e goes back to the sticking ct1ttings. \,Ve g,1the1· tl1e 

· cuttings all clay long· ancl bring the1n i11 at nigl1t. If ,,,e haven't st11ck
tl1em, we gon't allow wate1· to stay in the JJails. You j11st !1avc to clt11111J
the water ottt ancl leave the cuttings in ,1 cool JJlace. Tl1ey are ,ts e,1sil)'
stuck in the morning.

After we have stuck the cutti11gs tl1ey ,ire sp1·,1yed. Tl1e b111·l,1p is 
kept 111oist; if it is a cool d,ty and high !111n1iclity yot1 ca11 throw tl1e b111·
lap. off at 5:30 ancl leave it off until 9:()0 o'clock next 1norning. So tl1e1·c 
is almost no overhead at all. 

With tl1e Bolivar n1ethocl, yo11 can't see ho,v the ci.1ttings are getting 
along. Wit/1 ou1· syste111 they are 11ncovered claily a11cl yott can go th1·ot1gl1 
the frames in the 1norning and see if there are 1nolcls or fu11gi starti11g. 

One thing I sl1011lcl have said, we cio so1nething to the c11ttings. vVe 
do dip tl1e1n with Ters,ine, whicl1 is a it1ngicicle. No,v I a1n ,1sl1a1necl to

say we don't use !1ormo11es because ,ve are so s11ccesst·u1 g·rowing· the111 tl1is 
way tl1at we haven't time. When I get to gro,,,ing· rhoclodenclrons, 1 ,1111 
going to follow .Ji111 vVells' 111ethocl to 1l1e letter. \,Vhen we get JJle11ty of 
stock plants we will get into that. \Vhen we get into 111ist cont1·0! ancl 
v,,ith dift'ic11lt 111aterial, I a1n going to 11se tl1e hor1nones. Altl1ot1gl1 )'Ot1 
111ight not hear about this, I a111 co111ing· right IJack one o l tl1ese clays ,vitl1 
a lot of dope all abo11t the. l1ormones. 

ivfR. l\1ART1N VAN HOF (Rhode Isl,111cl N11rsery, NeWJJort, Il.I.): 
You s,1y yo11 scree11 yo11r sane! befo1·e yo11 \\'asl1 the111? 

l\1R. HANCOCK: Yes. With 011r soil, it is better to screen. ,,ve 
th1·ow the lt11nps aside. 

lVIR. VAN HOF: Do you 11se a sl1redcler? 

l\1IR. HAN COCK: If yot1 h,td ,t 1·a tl1er ro11g·h soil. I st1 JJJJOse a 
shredcler wot1ld i)e goocl. All we do is one 111an tl1rows the soil in ,111cl 
another rakes it in. You wot1ld l1,1ve to ,vet the f'1·,1111es. Yott JJt1t yo111· 
sl1redcler tl1ere, ,111d if you think th,tt is ,1 better thi11g for your ope1·ation, 
then it wottld be better than 011r scree11. I ,vo11lcl cert,1inly ,1dopt tl1e 
sl1redder if I fo1111cl it i1nproved tl1e tecl1nique. 
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lvIR. VAN HOF: I wot1ld also like to ask if you ever tried to flusl1 
ott tl1e top? 

l\1IR. HANCOCK: l 1n,1de a lran1e once ancl I ,vas going to have 
co1111)lete l1t1n1iclity 1n there lt was 11ot ,t J)olyethylene cover but a trea_t
ecl cover, and l pt1t 111y plants 1n for 24 hours. You have to have the air· 
111ove111e11t tor this 1nethocl. I k11ow you ,tre refer1·ing to Mr .. Kepton's 
111etl1od, bttt l1e keeps a SJ)r,ty going all the ti111e. 

l\1IR. HOOGENDOORN. I tl1ink there is one thing yot1 £01·got 
to 111ent1on. Tl1at is, that yot1 l1ave a l1ard botto111 in order to hold the 
wate1·. 

l\1IR. H;\NCOCK: l don't v,a11t to n11ss a single thing because 1t is 
very imJJOrtant \Ve lot1ncl wl1en ,ve rototill the land a11d j11st leveled It 
ancl J)Ut the ct1ttings in, every tin1e yot1 felt a ct1tt1ng dying you coulll 
J)t1sl1 it two 1nore i11cl1es cl ow 11. \Ve lot111d 011 t by having a un1fo1·m base
so it was 011ly linger cle1Jtl1 ol solt soil, ,ve even tra111pecl it, as they clean
eel ti J) tl1e shovel tl1ey tr,11nped cJn It, so wl1en the next lot came along
tl11s s1itecl �011 co11t,1cts tl1e c,1JJill,1ry 1no1stt1re a11d tl1e cuttings 111oves to
tl1e botto1n.

l\1IlZ. ROSCOE FILLl\1IORE· l a1n inclined to disagree, Leslie. 
1\lter all, we learn tro111 experience, I suppose. l listened to Leslie two 
years ago a11d talkecl with h1111 111an)', 111a11y t1111es personally about this 
;111d w,1s i11cli11ecl to ,1cceJ)t his theory entirely but this year we made 
�e\'eral tl1ot1sa11cl ct1tt111gs of he,tther. They v-rere made extren1ely soft 
a11cl tl1ey were not 111ore tl1an an incl1 anci a half 1011g. You couldn't get 
tl1en1 1n the hare! top. They rooted one l1unc!rec! per cent. The sa1ne was 
t1·t1e of Zaw,1dskyi, which were taken in the l1elcl by shearing tl1e soft tips, 
J)t1t right in the H,tncock fra111e, a11cl they cl1dn't go anywl1ere near down
to sol1cl soil ancl still tl1ey rootecl.

l\1IR. HANCOCK. l\1ly good lrie11cl lives 011 the Atlantic, ancl 
l1eatl1er cuttings p1·obal)ly wot1ld live there 011 top of the ground. 

· l\1IR. JOHN VEl{J\,JEUI"EN (.Joh11 Vermet1le11 and Son Nursery,
Nesl1;1nic Stat1011, NJ.): l\1r. Hancock, woulcl you describe the text11re 
ol your soil? 

l\1IR. HANCOCK· It is a l111e cl11st. It 1s part ot the olcl lake bed 
whicl1 ttsed to exist belo1·e Niagara ,vent 011t, ancl has a clay base several 
feet clown. The sand 1s not a trt1e s,tnd, it is really a granite dust. You 
1111ght as well be growing plants in glass beads for all the fertility there 
is in It. Y 011 have to J)U t everything in it. It is extre1nely fine. It is so 
line we clon't get st1ffic1ent aeration ordin,trily. When we sift it, of course 
tl1e year the ct1ttings ,tre 111 tl1ere it is 11ever tra1npled, so it cloesn't get 
re<1l t1gl1t a11d the trenches make it real light. 

lvIR. VERMEULEN: It we triecl your 1nethod in 011r soil I 
wouldn't have any cuttings. If ,ve watered ot1r soil like yo11 do, we would 
have nothing b11t water stancling, anc! it woulcl stay there for three or 
four clays, a11d we ,voulcl have a solid l,1yer of water It should be bro11ght 
out that yo11r soil is ot fine texture and it clraws yo11r water through. It 
can't. be t1sed every,vhere else. 
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ivI R. H1\N COCK: You could u,e d sa11cl everywhere J)1·oviclccl you 
have so111e sort ol a ,,,ater t,tble aboLtt tl11·ee feet clo\\'11. l think yott h,tve 
to ha,,e tl1a t. 

J\,fR VEllJ\,fEULEN: When we rototill we h,t\'e a solicl layer of 
h,1rdpan. Tl1en we have tl11s tl1ree 111ches ol soil ,vl1icl1 yoL1 111ake i11to 
111Ltc! Tl1e Vl',tte1· stays tl11·ee 01· loL11· cl,t)'S. 

J\,JR. JACK SIEI3ENTHALER (The S1el)enth,1ler Co. , Dayto11, 0.) : 
111 yot1r othe1· presentation ,1r1cl al,o Ill tl1is one I h,tve never l1earcl you 
say what yot1 die! ,vith tl-1Is J)a1·tict1la1· soil after yot1 were tl1rougl1 t1sI11g 
It a11cl belore yott pt1t 111 a11otl1er c1·01) of ctittings. 

J\,fR. H;\NCOCK: \!\Te just tt1r11 1t b,1ck to ordinary crOJ)5. ,,ve

clo11't lert1l1zc the piece ,ve ,tre going to use tl1e next year, but tl1c pre,,iotts 
yc,11· 1t 111ay l)e l1eav1ly fertilizecl. 

J\,fR. SIEBENTHALEll: 111 1·el:1tio11 to yo111· t1·1al ot tl1e 1111st syste1n 
to111gl1t, I tl1ot1gl1t yo11 Intcrrecl tl1at yo11 st11ck tl1e c11ttings in tl1c ,a,ne 
soil l)t1t ,vitl1 a 111ist syste1n. 

J\rfR H;\NC:OCK. I clicl Lise tl1e s,1111e ,oil I 111e1·ely !)ttt tl1e heels 
011 a l1igl1e1· ele,,,1t1011. 

J\,JR. VINCENT I( l)AIIJEY (.J \!. B,ttley N111·se1·y, Co , St Patti. 
i\'l1nn) Diel I 11ncle1·,t,1ncl yott to s,ty you c\o 11ot remove ,tny le,tves? 

!\'IR Hf\NCOCK: None wl1ateve1·. Ft1rtl1er11101·e, 1ve 111ake tl1en1 
i11 Jt111e. Yott e,;1n't take l011g ,I1oot5 - tl1at won't ,vork YoLt l1ave t<) 
1n,1ke tl1e111 f 1·om l,1te1·;1ls J 11,t ,ts soon ,t, tl1e laterals ol S. 1>er,ica 01· 
Deutzia lemoinc a1·e al1out 5 or (i 111cl1e,, ,,,e st1·i1) tl1e1n oll a, l,1,t ,ts we 
c,111 ,111cl 1)11s11 tl1em i11to tl1e sl1111y soil 

i\'IR HESS: 1\II I ,v,111t to s,ty 1s tl1,1t it is too bacl tl1,tt tl1e n11rse1·y-
111en cl1cl11·t t,tke tl1e J)1·1v1lege of ,tO)))JJ11g ,tt yo111· )Jl,tce. Tl1e 11L1rse1·y-
111e11 ,11·e l11cky, bec,1t1se 11 !1e ]1;1cl 111 tl11s conclition on tl1e An1e1·1c,111 
s1cle, we wot1lcl ,tll be out ol IJu,ine,,. , 

J\,fQDERATOR !v[E1\HL: vVe th,111k yotl ve1·y 1TillCl1, ]\,Jr. H,1n
cock. Il yo11 !1,1ve l111·tl1e1· q11estions tc> tl1e q11estion box Tl1e 11ext 
S))eake1· 1, Tl10111as 13 I()' le, Rol1 le11cler N 111·,erie,, ·r·i Pl) City, 01110 J\,[ r. 
I( vie will cl1,c11.5s g1·;1ft1ng v,11·1et1es ol Junit>crus vi1·giniana w1tl1011t 1Jot
ti11g tl1e L1ncle1·stock. 

• 

GRAFTING .JlJNIPERUS VlllGINIANA VARIETIES WITHOUT 
POT'I'ING THE UNDERSTOCK . 

• 

Tl1on1,1s 13. ]( vie 
, 

13ol1lencler N 11 rse1·1es 
Ti)JJJ C:ity, Ol1io 

· lt 1, not my intent to tell yo11 tl1e cletails of l1ow to graft j11ni1Je1·s,
b11t I tl1011gl1t tl1,1t son1e of yoLt, es1Jec1all)' tl1ose ,vho ,11·e 1)1·ima1·ily 
g1·owers, 111igl1t be interestecl i11 0111· 111ethocl of g1·alting jt111i1)e1·s witl1011t 
1)otti ng tl1e 1·ootstock. 

GO 
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T: GRAFTING JUNIPERUS VIRGINIANA VARIETIES WITHOUT POTTING THE UNDERSTOCK.
A: Thomas B. Kyle
H: It is not my intent to tell you the details of how to graft junipers, but I thought that some of you, especially those who 
are primarily growers, might be interested in our method of grafting junipers without potting the rootstock.
At one time we grafted on a large commercial scale. We filled several greenhouses with potted grafts for sale to other 
wholesale growers. Now we just grow a few grafts for our own planting.

When we discontinued grafting, we were limited for case space, so we started grafting bare-root. We planted the bare-
root grafts directly in the field rather than in frames, and we found that a lot of the tender roots would die.

It was decided that the simplest procedure would be to wrap the seedlings and that the simplest wrapper would be a 
paper handtowel. If you were planning to ship these grafts, it would be necessary to use better paper.

The roots are packed in peat, wrapped with paper-towel, and the top tied. We have used a mixture of hall peat and hall 
soil, however,



PANEL ON PLANTS AND LIGHT 

FRIDAY MORNING SESSION 

December 16, 1955 

• 

l'he lot11·tl1 sc,sio11 co11vened at I 0:()0 o'clock, President F1ll1no1·e 
presiding. 

PRESIDENT FILL�,fORE: We are 1·est1111i11g tl1e progra1n of the 
Fifth A11n1vers,1ry �1Ieeti11g of tl1e Pla11t 1�1·01),1g,1to1·s Society with a prc
se11tatio11 basecl J)ri111ar1ly on sc1ent1f1c 1·ese,11·cl1 It t1·equently haJ)JJe11s 
i11 t1·y1ng to set llJ) ,t J)rogra111 of this ki11cl tl1at tl1ere is a considerable 
clebate as to ,vl10111 sl1ot1ld be choosen to JJ1·esent a partict1la1· tOJ)JC 
Tl1ere 111ay be seve1·,1I 111cliviclt1als of eq11;1I 1·,111k i11 tl1e 1)artic11la1- t1eld 
11ncler consiclerat1on. 111 such a case tl1e Progra111 Co1111nittee has a dilli
ct1lt job i11 111aki11g tl1e cl1oice. The1·e is, l1owever, one field of pl,1nt 
research in whicl1 tl1ere is no debate, i11 whicl1 tl1cre is one pree1ninent 
leac!er The J)ree111i11ent leacler i11 the fielcl ol light ,incl plant growtl1 is 
I)r. H. A. Bortl1wick of tl1e United States DeJ)art1nent of Agric_ulture at
l�el tsville, M aryla11d.

• Dr. Bortl1,vick ,viii cliscuss light and plant J)ropagation. I am 110w 
!1aJJJJY to J)resent I)r. Bortl1wick.
. Dr. Borthwick JJrese11tecl his pape1· ent1tlecl ''Light and So1ne Plant 

Res1Jo11ses '' (AJJJ)l,111se) 

LIGHT AND SOME PLANT RESPONSES 
DR. H. A. BoRTH,vicK* 

United States Department of Agricu,lti1re 
BeltJville, Maryland 

' 

We have 1011g kr1ov-•n tl1at plants are inflt1e11ced by light in 1n,1ny 
different ways. For exa1111'ile, the seasonal change in daily d11ration or 
light controls flo,ver111g of 1nany species, so111e flo,vering only wl1en days 
,ire short and otl1e1·s 011ly when days are long. Daylength also determ
i11es tl1e t11ne ol ye,1r at ,vl1ich 111any trees a11cl shr11bs cease expansion or 
new leaves a11cl JJ1·oc!t1ce resting buds before tl1e onset of ,vinter. Light 
is required by so111e seeds fo1· germination, b11t it preve11ts the gern1in
at1on of others It 1·egulates elongation of steins of so1ne plants and pro-
1notes coloratio11 of tl1e ripening fruits of others. It enters into the reg11-
lation of growtl1 ancl cleveloJJment of plants in co11ntless ways that ,ire 
familiar to 11s ancl J)rolJably in many others tl1at have not yet come to 
011r attention. 

In the last 4 or 5 years ,ve l1ave lear11ecl tl1at a number of these 
see1ningly un1-elatecl resJJOn�es of j)lants to ligl1t have some points i11 
co1n1non. Several of the111 are, in fact, co11trollecl by the sa1ne basic light 
reaction. Tl1is 111ca11s tl1at detailed st11dies of 011e response give 11s i11-

*Dr Borthwick's official title is Plant Physiologist. United States Departn1ent of 
Agriculture. Agrict1ltural Research Service, Horticultural Crops RPsearch Branch, Plant 
Industry Station, Beltsville, Maryland 
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for111,1tion abo11t tl1e light 1·e,1ct1011 tl1at 1s co111111on to ,ti!. Tl111s a st11cly 
of tl1e light cont1·ol of seecl ger111111at1011 1nay g1,,e 11s 111fo1·111atio11 on !1ow 
to 111,111t1)11late l1gl1t to 1)1·0111ote 01· 1nl11b1t tl1e growtl1 oi a tree or a shr11b 
so that its wood will be 111 s111tal)!e co11cl1t1on for J)ro1),1g,1t1on at t1111es of 
0111· choice. 

The p11rpose ot tl11s cl1sc11s,ion, tl1e1·etore, 1s to clescr1be seve1·al 
light 1·espo11ses ot pl,111ts ,111cl to ex1)!,1111 011r 1)1·csent 1111clcrst,111cl1ng ol ho,v 
l1gl1t 01)erates to procl11cc tl1e111. Tl1e pr1nc1ples 1nvolvecl ,ire basic not 
011ly to plant propagat1011 b11t ,1lso to 1nany otl1e1· 1)!1,1ses oi pl,1nt cult11re. 

Tlze da)>le11gtl1 1·esponses rJf plc111ts Let 11s first co11s1cle1· the effects 
ot the cla1ly clu1·at1on ot !1gl1t 011 ))!ant responses tl1,1t ,11·c olte11 att1·1b11ted 
to te1n1)eratu1·e. The· cess,1t1011 oi gro,,,tl1 ot v,11·1011s ,voocly ))!ants tl1at 
occ111·s 1n l,1te s11111111e1· 01· e,11·1)' ,111t1111111 1·es11lts f1·0111 tl1e sl101·t days of 
tl1,1t seaso11, 11ot fro111 tl1e lo,v tc1111)e1·at11res l11 l,1ct, the stOJ)J)age .of 
gro,vtl1 a11cl the 011set ol !)11cl lo1·111at1011 freq11e11tly occ11r ,veil 111 adv,1nce 
ot tl1e ti111e ,,,hen te1111Je1·at11res l)eg1n to tall. 111 .1clcl1tion to 1·eg11lat1ng 
growtl1 of woody 1)l,111t,, cl,1yle11gtl1 also ccnt1·ols otl1e1· veget,1tive res1)011s
es s11cl1 as the tor111at1011 oi !)11ll)s of onion, the r111111c1·s ol str,1wberrv, 

I 

tl1e tube1·s of begoni:1, ;111cl tl1e tl1ickened roots of cl,1!1li,1. 
J\1f ore widely know11, 110,vever, ,11·e the reg 11 l,1 to1·y elf ects of day

lc11gtl1 011 flowering. Tl1c flo,1•ering ot ch1·ys,111tl1c11111111 i11 ;111t11111n and• 
tl1at of poinsettia at Cl11·ist111,1s ;11·e rc,1Jonses to tl1c sl1ort f,111 ancl ,v1nte1· 
clays. Fo1· that reaso11 tl1esc IJl,111ts ,111cl othe1·s ol si111il,1r se,1sonal flo,ve1·-
111g 11,1bit v-•ere callee! sl101·t-cl,1y J)!a11ts. Long·day J)l,111ts, ,vhi�l1 flo,1•ei• 
best ,vhen the days ,ire 1011g ,111cl f,1il to flo,1•e1· ,vl1e11 cl,1ys ,ire sl1ort, are 
,tlso k110,vn. Tl1ey 1ncl11cle 1·,1cl1sl1, SJ)Inach, !)eet, cc1·t,1i11 clo,•ers a11cl ,11-
lalla and 111ost of 0111· ce1·e,1ls. 

In addition to long ,incl sl101·t-day pla11ts, tl1e1·e ,11·e otl1e1·s tl1at �ee111 
11nintluencecl by dayle11gtl1. 'I'o111,1to is an ex,11111)!e. lvfost of our com-
1nerc1al to1nato varieties llo,ver eq11ally ,,,ell on ,1 w1clc 1·;1nge of day
lengths, b11t tlo,vering ol cert,11n types 1ntrocl11cccl lro1n S011tl1 1\111erica 
is son1ewh,1t depe11clent 011 tl11s e11,•ironment,1I !actor. 1\notl1c1· example 
is tl1e Red Kidney bean, ,vl11ch 1nit1ates flowe1· b11cls cq11,1lly ,,,ell u11de1-
a wicle range of clayle11gtl1s. Tl1e s11bsequent 111at11r,1tio11 ol flowe1·s and 
JJrod11ction of pocls by Reel Kicl11ey bean, ho,._,e,•e1·, :11·e li111itecl by d,1y
le11gtl1 if the plants a1·e g1·0,v11 ,vitl11n 011e 1·a11ge of te1111Je1·at111·e lJ11t not 
1l they are g1·011•n ,v1tl1111 a11otl1e1· Pl,1nts tl1at clo 11ot 11s11ally exl1ibit a 
res1)onse to cha11ges in claylengtl1 tl111s 1nay clo so 1111cler a ce1·ta1n com
b1n,1t1011 of enviro11111ent;1J co11clit1011s, and f1·cq11e11tly tl1cy 1nay ha,•e 
close relatives that are sensitive to daylengtl1 over ,1 ,viclc 1·,1nge of e11-
viron1nental conditions. S11cl1 ol)servat1011s s11ggest tl1at tl1e mecl1a11is1n 
for claylength response n1ay l)e ratl1er uni·versally JJresc11t 1n all plants 
b11t tl1at in some s11cl1 as llecl Kiclney bean tl1e 111ecl1,1nis111, ;1ltho11gl1 
present, cloes not fu11ction :1, ,1 control on flo,ver1ng cxccJJt 11ncler certain 
co11cli ti ons. 

Dzscove1·y of dayle11gth 1·esjJ011se. 011r kno,vlcclge of tl1c daylengtl1 
res1Jo11se of plants began in 1920, ,vhe11 "'\1V. "'\V. Gar11cr ancl H. A. Allard, 
two plant sci en tis ts in• tl1e U.S. De1)a1·t1nent of .i\g1·ic11 I t11re, 1·e1Jo1·tecl thei1· 
discovery of it Tl1cy n,11necl tl1e JJheno1nenon ''1)l1oto1)erioclis1n," a ter111 
coi11ecl to indic,tte tl1e co11t1·olling action of cla1ly cl111·,1tio11 of light 01· 
clark 011 flo,ver1ng of so111e ki11cls of JJ!a11ts. 111 tl1e 35 yc,11·s since tl1at 
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ti111e the pl1otoper1oclic 1·espo11se l1as bee11 lo11ncl to occu1· in a wide 
range ot plants. 

A ppl1cc1t1rJ11 rJf co11t1 oiled dr1yle11gtl1 to plant p1·rJdttcl1011. Art1t1cial 
light, although ve1·y weak 1n co1nparison with su11l1ght, ,vas £ou11d to sub
stitute satislacto1·1ly tor 1t to txte11d the lengtl1 of clay ancl thus 1neet 
the J)l1otope1·iodic 1·eq1111·e111e11ts of pla11ts. })!ant b1·eeclers ,ve1·e q111ck 
to 11se this 111 ,1 J)ract1cal ,1,ay to 111ake J)ia11ts ol early ancl late va1·ieties 
bloo111 si11111lt,1neo11sly so tl1at tl1ey co11ld be hybricl1zed. B1·eeders also 
1nducecl J)ia11ts to bloo111· 011t ol se,1so11 by aJ)p1·01)riate 11se of ligl1t and 
thus h,1ste11ecl breeding p1·ojects tl11·011gl1 J)1·ocl11e,tion ol n1ore tl1,1n 011e 

• 

generation a year. 
Use of light 011 J)ia11ts by co1111nercial gro,vers th11s far l1as l)een 

la1·gely conf111ecl to chrys,111tl1e11111111s llegardless ol tl1eir 11at11ral tirr1e oi 
bloo111, tlowe1·s ol 111,1ny v,1riet1es of ''11111111s'' ,11·e now J)1·ocl11ced thro11gl1-
011t the year i11 g1·ee11l1011ses by 11se ot a1·t1lic1,1l l1gl1t cl111·ing tl1e 111011tl1s 
wl1en' 11at11r,1! clays :11·e sl101·t ,111cl by sl1,1cli11g to clec1·ease tl1e c!,1)•lengtl1 
wl1en clays are 1011g. 111 tl1e ,v,11·111er so11tl1ern J)a1·ts ot tl1e co1111t1·y, ,1,J1e1·e 
cl1rys,111 the11111r11s can g1·0,v 011 t�icle througl1011 t tl1e ,1•111 ter, art, l1c1al 11gl1 t 
is 11sed over 111,tny are,1� ol tl1e111 cl11r1ng late f,111 ,tncl e,11·ly ,vinter to clelay 
bloo1n111g u11t1l l,tte winter ,111cl SJ)1·ing. As tl1ese J)ract1e,es beco1ne mo1·e 
wiclely k110,vn a11cl understoocl they ca11 no cloubt l)e exte11cled \\·itl1 
si111ilar s11ccess to ,1 11u1nber ol otl1e1· c1·01)s gro,v11 011tcloo1·s 111 tl1e s011tl1 
ancl ca11 be 11secl elsewl1e1·e to i1111)1·ove 111etl1ocls ot 1)1·ocl11ctio11 of g1·ee11-
ho11se c1·01)s in aclclit1on to cl1rys,1ntl1e111111n. 

It ,,,011lcl see111 tl1,1t 111any phases of pla11t J)1·01)agat1011 ancl n111·se1·y 
J)ractice 1111gl1t be benef1tecl tl11·011gl1 tl1e j11dicious use of l1gl1t i\1f,1i11t
enance ot J)i,1nts 111 conclit1011 for the J)rocl11ction ot c11ttings by aJ)J)1·01)ri
ate ligl1t treatn1ents has already been r11ent1011ecl. Tl1e 1·ooti11g of c11tti11gs
of many pla11ts is kno,v11 to l)e favor,1bly infl11encecl by light, and the
growtl1 of seedlings a11cl 1·ootecl cuttings of n1any ,voocly J)lants can he
co11t11111ed fo1· long J)er1ocls 01· pro1111)tly l)rougl1t to a l1,1lt at the ,viii ol
the g1·0,ver by l11s· choice ot Iigl1t t1·eat111ent S01ne exa111ples 1ncl11cle 1·oot
ed c11ttings of T1Vezgelr1 ancl seeclli11gs ot cata!J),1, A111e1·ican el111, s01ne
species of 1naple, certai11 J)111es a11cl others. 1·11ese v,11·1ous 1·es1)onses ol
woody J)lants to ligl1t 11eed l11rtl1er rese,11·cl1, b11t tl1e J)ossible J)t·actical
ap1)!icat1011 of tacts :1lre,1cly establ1shecl needs tl1e 11n,1gin,1tive consicler
at1011 ol those who are ,1ctively engagecl in tl1e l)11siness

Night lengt/1
1 

nrJt dayle11gtlt, tlze cont1·oll1ng cond1tzon i·\clclition of 
ligl1t at the encl of a n,1t11rally short day J)revents the tlowering of short
day J)la11ts ,incl pro111otes flowering of long-cl,1y ones. Tl1is lengtl1ens 
the cl,ty, b11t 1t s111111lta11eo11sly sl1orte11s the nigl1t; so one wo11de1·s wl1etl1e1· 
tl1ese responses 1·esul t t1·0111 the longer days 01· tl1e sl101·ter nigh ts. Tl1e 
ter111 1)hotOJ)erioclis1n s11ggests tl1at tl1e d111·at1on of ligl1t 111,1y be the con
trolli11g facto1·, b11t this 1s i11cor1·ect. Tl1e cla1!y cl111·ation of d,1rkness is tl1e 
co11d1tion tl1,1t reg11l,1tes flo\\1eri11g. l\'Io1·eover, tl11s cla1·kness 1n11st be con
tin11011s to be elfect1ve. T,velve-l1011r d,1rk periods, for ex,11n1)le, 111ay j)1·0-
1note tloweri11g of soybean J)lants very effectively, b11t 1f the d,1rk J)eriocl 
i� i11terruptecl 11ea1· the 1niddle with only a 1n1n11te or t,vo of light, tl111s 
clividing it i11to t,vo 6-hour clark J)e1·iocls, flowering f,tils completely. 
Barley J)la11ts, on tl1e otl1er l1a11d, ,ire 1111,tble to flo,ver whe11 grown witl1 
12-l1011r 11ights, l)ttt ,t l)rief inter1·11J)tion ,tbout tl1e 1111cldle of tl1e clark
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1Jeriod cat1ses tl1e1n to flowc1· no1·n1,1lly. 011 long 111gl1ts the sl101·t-clay 
pla11t flo,ve1·s a11d the l011g-clay one f,11ls to tlo,ver, but on 1011g dark 
periocls interrt1ptecl neai· the 1nicldle, the long-d,1y 011e llo,ve1·s and tl1e 
short-day one fails to tlower. A short-clay plant thus 1s 011e tl1at requires 
long dark pe1·iocls tor flo,vering a11d a long-clay pl,111t is one tl1at reqt1ires 
short dark periods or co11t1n11ot1s light. 

Dark-JJer1od 111te1·rt1ptio11s are also ellect1ve i11 111aint,1i11ing "'oocly 
JJlants 111 a conti11t1i11g .5tate ot g1·0,vtl1. Ex1Je1·1n1e11ts ot tl11s type, ,1lthot1gl1 
not n11n1e1·011s, l1ave est,1bl1sl1ecl tl1e validity ol the JJroceclure. The mi11-
imun1 a1nount ot light reqt111ecl as a clark-periocl inte1·ruption tor co11-
trolling the growtl1 ol trees ancl shr11bs tl1at are known to IJe 1·esponsive 
to daylengtl1 l1;1s not been clete1·1ninecl. Fo1· a tew species, st1cl1 ,ts l1Ve1gela, 
catalpa, A1nerican el1n ancl so111e 111a1Jles, 011e or tv-•o l1011rs w,ts to11nd el
fective, ancl it is JJrobable tl1at aJJprec1ably shorter JJe1·1ods 111,ty be s11ff1-
cient. l\1fucl1 v,1r1,1b1l1ty 111 111in1111al ,11not111ts ot light req11ired for con
trol of floweri11g a11d certain other res1Jo11scs i11 d1ifere11t v;1rieties of 
plants ,vitl1in a SJJecies l1as bee11 tound a11cl is to be eXJJectecl ,1mor1g 
related variet1e� ,v1th1n species ot woocly pla11ts ,vl1e11 tl1ese are ,1cleqt1ately 
1nvest1gated. 

Location of the floive1·-1·egul(1ting 1·eart1on. The p,1rt of the pl,1nt 
that is active i11 regulati11g tlo,,•ering is the le,1f. Some JJlants sucl1 as 
soybean a11d cockleb11r tlo,ver 1f a single le,1£ 1s sub1ectecl to d,11·k periocls 
ot tl1e proper cluration even though all the other leaves 1·eceive d,11·k 
periods of durations u11f,1vorable to flov-•eri11g. Soybea11 req11ires a st1c
cession of two or 1nore long dark JJeriods, bt1t 11ncle1· icleal conclitions a 
cockleb11r will !lower in response to a single l011g d,1rk periocl. Flowers 
occur on JJarts ot the plant situated some clist,1nce tro1n the treatecl leaf, 
this would imJJly that some flower-inclucing subst,1nce 1nt1st be made i11 
the soybean or cockleb11r leaf during favorable clark periods and that this 
s11bstance must move fro1n the leaf to the growin.� )Joints of tl1e plant 
where it induces flowering. Such s11bst,1nces a1·e tl1ought to be special 
flower-for1ning hor1no11es, have 11ot been isolatecl ancl •icle11t1t1ecl. Nu111-
erous atte1npts have been made to extract fro111 a JJlant that is flo,vering 
materials that when appliecl to a non-flo,ver111g pl,tnt wot1lcl cat1se it to 
flower. Such experi1nents have in general not s11cceecled, but the lack 
of success does not necessarily disprove tl1e possible existence of sucl1 
co111pot1nds in the plant. 

Studies involvi11g the g1·afting of leaves of the Agate soybean on 
plants of the Biloxi variety give furthe1· eviclence of tl1e importance of 
leaves in controlling flowering and sho,v an 11nJJOrta11t d1tference be
tween early and late varieties of soybean. l�oth of these soybean varieties 
are of the short-day type, but the Biloxi variety req11ires very long cla1·k 
periods for flowering, while the Agate va1·1ety is able to flower on co11-
siderably shorter ones. If a single leaf ot a_�ate is graftecl to a Biloxi 
plant, the latter no longer requires such long dark JJeriods for flower 
formation; its dark-period requirements tl1en become the same as those 
of Agate. At le,1st one cat1se of differences in earliness of ,,arieties of 
soybean or varieties of other photoperioclic,1lly sensitive plants woulcl 
thus seem to be cl1fterences in flo,ver1ng-regt1lating 1·eactions going on in 
their leaves dt1ring darkness. In Agate soybean, p1·oclucts of tl1ese re
actions reacl1 an etfective level in a shorter pe1·iod of darkness than in
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1?ilox1. This is 011e reason that Agate plants can be grown so much 
farther north, where dark periods during the growing season are too sl1ort 
lor llower1ng of var1et1es st1ch as B1lox1. 

Kznd l1nd a1no111it of lzgl1t neelled. Tl1e amount of light required to 
1·egt1late llo,veri11g ot 111any JJlants is very lo,v. For barley, hemp, soybean, 
JJoinsettt<l a11d certain otl1e'rs, less than 50 loot-candle-1ninutes of light 
iro111 an 111caclesce11t-l1lament la1np 1s st1flicient. This can be given in 
variot1s ,vays ,v1tl1ot1t gre,1tly alte1·ing the rest1lt. 011e 1night use an in
te11sity ol 50 loot-cancllcs for l 1n111t1te or I toot-candle tor 50 minutes 
witl1 cqu,11 effectiveness. lt cli1n light 1s t1�ecl througl1011t the ''dark per-
1ocl'' the i11te11sity req111recl 1s abo11t O 03 toot-candle. Flowering of h_emp 
and soybea11 occurs 1t tl1e 1n tensity clro1Js below tl1is value and fails if 
it exceeds 1t. Such i11ten�1ty 1s roughly equivalent to the ligl1t lrom a 
JOO-watt la111p at a d1sta11ce ot about 40 feet. S0111e plants, such as chry
sa11tl1e111u111 ,incl JJOss1IJly beet, reqt11re so111ewhat 1nore light than this. 
The re,1so11s for the clillercnce are not con1pletely understood but are 
not tl1ougl1t to clepencl on ,111y cl,fferent basic JJr1nci1Jles. As 111entioned 
ea1·lie1·, co1111Jar,1ble 1ntor1nation tor gro,vth 1·esponses ot woody plants 
i� vc1·y �c,1rce. 

K11owleclge ol the relative effectivene�s of dillerent colors of light 
ha� given 1ntor1nat1on ol botl1 theoretical a11cl pr,1ctical value about 
JJhoto1Je1·1ocl1s111. We k11ow, 101- exan1ple, tl1at red light is the n1ost effec
tive to t1se in the 1111cldle ol the d,1rk period to prevent flowering of short
clay 1Jla11ts. Si1n1l,1rly, it is the best to 11se in the micldle of tl1e night to 
pro111ote tlowe1·111g of long-day plants Bl11e light is also effective in both 
c,1ses, b11t tar less so tl1an reel. Green light, however, is only slightly ef
fective 1n 1Jrevent1ng tloweri11g ol �hort-day plants and in pro1noting 
!lowering of lo11g-day ones. Although the end results of a given light·
t1·e,1t1ne11t are opposite in long ancl sl1ort-day plants, the similar relative
etfect1ve11ess ol the clilferent colors ol light in controlling flowering of
tl1e two ki11cls ol 1J!ants strongly s11ggests that both kinds are controllecl
by tl1e s,11nc b,1s1c photoche1n1cal reaction.

J?,elr1t101z of dayle1zgtlz a1zd r,the1· lzglzt 1·esponseJ of plltnts. Tl1e light 
reaction ca11sing the d,1ylength response also controls various other re
�ponses ol JJ!ants. Gro,vth of bean Iea,•es ancl ste111s, for exan1ple, is reg
ulated by light a11d the i;elative effectiveness of the different colors fol
lows tl1e sa1ne pattern ,ts in pl1otope1·1od1sm. If seedlings of tl1ese plants 
are grown in darkness, tl1ei1- steins beco111e long ancl their leaves remain 
sm,111. Very br1elly claily JJeriods of l1gl1t of very low intensity oause thei1· 
leaves to beco1ne apprec1,1bly larger ancl prevent their stems fron1 becom
ing so long. Reel ligl1t is more effective in causing these changes than 
any otl1er kind j11st as It 1s 1n the clay length response. 

Anotl1er res1Jonse that is si1nilarly clependent on red light is the 
gcr1111nation ol l1ght-sensit1ve seeds st1cl1 as those of some varieties of 
lettuce ancl tobacco. A single expos11re of the seeds to a relatively small 
a1no11nt ot light is sulfic1ent to ind11ce a high percentage germination. 
Tl1ese 1·es1Jonses of seecls ancl seedlings to light seem outwardly to have 
little in co111111on �·ith photoperiod1s1n, but experimental evidence indi
cates tl1at all are co11trollecl by the same basic light reaction. 

This f1nd1ng in itself l1as been very useful becat1se it en,1bles one to 
stt1cly various asJJects of tl1is basic reg11latory reaction of light in any one 
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ol tl1ese sever,11 pheno1nena. Tl11s has !eel to ,1 d1scove1·y abo11 t JJl1oto1Jer-
1odis1n tl1at IJ1·0l),1bly wo11lcl 11ot have been 111;1cle l)y ,1 direct st11cly ot tl1at 
JJl1e110111eno11. lnvestigatio11 of tl1e ligl1t 1·eact1011 tl1at control� seecl ger1n-
1nat1on sho,,,eel that ligl1t 11ea1· tl1e l11111t ol vis1b1lity ,it tl1e 1·ed e11el of 
tl1e s1Ject1·11111, to1· co11ve111e11ce c,1lleel tl1e ''tar red," co11nter,1cts tl1e ,1ct1on 
ot rel! ligl1t Tl111s, 11101st lett11ce seecls tl1,1t a1·e given red l1gl1t for a lew 
111i'1111tes w1ll ger1111nate.,vhen placeel in tl1e cl,1rk, but 111oist seeels g1ve11 
f11·st 1·ecl a11cl tl1e11 la1- 1·ecl 1·e1n,1111 clo1·111,1nt. Tl11s reversing ,1ct1011 of red 
ancl fa1· reel, 11101·eover, c,111 l)e repeated 111,111y t1111es, the l1nal ge1·1n1na
t1on respo11se a!,,,ays IJe111g eletern1111ed !Jy tl1e k111cl ol light give11 !,1st 111 
a se1·ies of ligl1t alte1·11atio11s. 1\s 111e11t1011ed JJrev1ously, tl1e 1Jro111ot1on ol 
geri'11i11at1on ol seec[5 ,ind tl1e 1nh1b1t1on ol tlo,ve1·i11g of sl1ort-day tJ!ants 
botl1 reg 1111·e reel ligl1t. 5111cc t,1r reel 1·eve1·secl tl1e action of reel 101· seed 
ger1n111at1011, one 11;1t111·ally ,vo11de1·ed v1rJ1etl1e1· 1t 1111ght not l1ke,v1se 1·e
ve1·se tl1e action of reel 111 co11troll111g ilo,ve1·1ng ol short-cl,1y plants. If 
it cl1cl, tl11s wo11ld IJe JJ0,,,e1·l11l e,•1elence co11l1r111111g the IJel1el tl1at tl1ese 
two JJ!a11t 1·es1Jo11ses ,11·e controllecl by the s:1n1e l1gl1t reactions. An ex
pe1·1111ent ,v,1s 111,1ele, tl1erelo1·e, to test fo1· tl11s far-red eftect; and 1·eve1·si
b1!1ty ot tl1e l1gl1t 1·e,1ct1on controlling llo,ver1ng was cliscovered. 

Tl11s n1e,111� tl1,1t 011e can clestroy tl1e flower111g sti111ul11s i11 a sl101·t
day JJ!,1nt by i1·1·acli,1t111g its le,1ves 10 tl1e 1n1cldle o[ tl1e 11ight with reel 
l1gl1t. He ca11 the1·1 11n1necl1,1tely 1·ege11e1·ate tl1e st111111!11s to flower lJy i1·
r,1eliat1ng again ,v1tl1 t,11· red. Tl1ese reve1·sal� can be 111,1de re1Jeatedly 
111st as tl1ey c,10 ,,,1tl1 ger1n111at1on of seeels anel as 111a11y as fo111· co111-
plete reve1·sals ol control of flo,vering in cockleb11r l1ave been 1nacle s11c
cessf11lly. 

Tl1e sa111e reve1·sible react1011 !1as ,1lso been fo1111cl to cont1·ol tl1e 
g1·0,vtl1 l1,1b1t ol be,10 IJl,111ts. 011e c,111 tr,111stor111 b11sh beans i11to cli111b-
111g ones by tre,1t1ne11ts ,,,i�l1 1,tr-rerl !1gl1t to1· as br1et a JJeriocl as 5 min11tes 
once a clay 011ly t,,,o or tl1ree t1111es cl111·ing the seeclling stage. Tl1e climb-
111g 1·e�JJ011se thereby 1nd11cell 111 tl1e 1Jla11ts can tl1en be co1111Jletely count
e1·acteel b)' giving the111 2 1111n11tes ol 1·ed ligl1t ,1tter each treat111ent witl1 
t,11· 1·ecl S11cl1 1·eve1·sals 111 !)can c,10 be 1·e1Jeatecl sevet·al ti1nes w1tl1011t ap
jJ1·ecialJle clecre;15e in 1·es1Jo11s1veness of tl1e JJlants. The phe1101nenon 
occ111·s 111 111,1ny b11sh va1·iet1es ,111cl e,·en 1n pole beans. In tl1e l,1tter the 
cli111!Ji11g hal)It is exl11biteel 1J1·ecoc1011sly 1t tl1e you11g seecllings ;-ire a1J-
1J1·01J1·1ately t1·eatecl ,,,1th t,1r 1·eel. 

Tl1e s,1111e 1·eve1·s1IJ!e 1·eact1on is also present in ton1ato _fr11its and 
is 1·es1JonsilJ!e for ;1 elilfe1·e11ce 111 colo1· bet,vee11 elark-1·1pened a11cl ligl1t-
1·i1Je11ed t1·11its ol ce1·ta111 ,1a1·1et1es. Tl11s c.olor d1ttere11ce res11lts lro111 tl1e 
1Jrese11ce ol ,l yello,v 1Jig111e11t 111 tl1e outer111ost pa1·t of tl1e skin of tl1e 
l1ght-1·i1)e11ed fr111t a11d its· co1111Jlete al)se11ce 111 tl1e skins of clark-ripe11ed 
011es. It g1·ee11 to111;1toes ,11·e gi,re11 011ly ,l 1111n11te or two of ,,,eak red l1gl1t 
eacl1 el,1y a11cl co1111Jlete cla1·kness ,111 tl1e 1·est of tl1e ti111e, tl1e ski11s l)ecome 
,is yello,,, ,is tl1ey ,,,011lel IJe il 1·11Je11eel 10 f11ll s1111sl1111e. Hov1rever, i( the 
to111atoes a1·e gi,1e11 so111e la1·-1·ed ligl1t after eacl1 treat1nent with reel, the 
,1ctio11 of tl1e 1·eel 1s co111pletely 1111ll1f1ecl :ind tl1e skins re1nain as color
less as they ,vo11lcl be 1f r1penecl i11 co1n1Jlete clarkness. In to1nato the re
;1ct1on 1s ,1lso 1·e1Jeatedl)' 1·evers1ble, tl111s sl10,�1ing tl1is resJJOnse to be 
11nele1· control of tl1e s,11ne ligl1t react1011 th,1t 1·eg11lates seecl ger1ni11a
tion, 1Jl1oto1Jerioclic res1Jonse ,ind gro,,,tl1 of be,10 seecll1ngs. Altl1011gl1 
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!lowering of. to111,tto, as 111entionecl JJ1·evio11sly, is not controlled by day
length, tl1e l1gl1t 111ech,t11is111 l.01· st1cl1 control 1s thus sl1own to be present.
This aga111 suggests its r,tthe1· t111ive1·s,1l occt11·rence in plants but again
1ncl1cates tl1,tt a JJla11t does 11ot al,vays 11,tve to 11se this mechanism even 
tl1ough 1t 1s present. 

S'zgnif 1cr11ice of p!1 <Jlo1 eve1·s1 b le 1·esprJnses. Tl1e various ra1nifications 
ot this cliscove1·y ol JJl1oto1·evers1bility 111 co11trol of flowering and other 
!1gl1t-regttlatecl 1·espli11ses l1ave not been lt1lly exJJlorecl, but the discovery
ope11s tlJJ 11ew ;1ve1111es ol ex1Jer1111ent,1l ,tJJJJroacl1 to tl1e stucly of photo
per1od1s1n ,t11ll cor1trol ol llo,ve1·111g. Co11ve1·sely, kno,vledge about tl1e
photoJJe1·1oclic re,1ct1on 1s 110,v b1·ot1gl1 t to bear 011 tl1e JJhys1ology of seed
ger1111n,tt1on. Iclent1ty ot tl1e l1gl1t 1·eact1011s co11t1·olli11g the various
phenomen,1 111e11t1oned st1·011glv st1ggests tl1e 11n1versal occurrence of this
control 111ech,t111s111 111 (Jl,t11ts ,111cl 1·ee1111Jl1,1s1zes tl1e great impo1·tance ol
lt1rther basic stucly of its action.

Research of tl11s 11,1t11re 1s not cl1rectecl JJr1111;11·1ly to,varcl 1111mecliate 
practical ,t(JJJ!ic,ttion to SJJecif1c (Jlant (J1·oclt1ction 1Jroblems Instead, its 
JJurpose is a IJasic 1111de1·stancl111g ot tl1e biological pr1nc1ples involved. 
Al111ost invariably, l1owever, research ,vorkers or otl1e1·s 1nake practical 
use ot tl1e results. Knowlellge ol the gre;1t etlect1veness ot red light 1n 
cont1·oll1ng tlowe1·1ng tht1s t1ncle1·scores tl1e 11111Jortance of l1aving a lamp 
th,tt prodt1ces light rich in 1·ecl. Stich a la1111J is the orclinary incandescent
fila1nent bt1lb, 1nex1Je11s1ve to IJt1y b11t ve1·y ellect1ve i11 reg11lating flower
ing ancl other daylength resJJ011ses ot JJl,1nts. Orcl1nary fluorescent lamps 
are 1·el,tt1vely ineflect1ve when usecl for this pt1rpose on some kinds of 
plants. Knowleclge of 1·evers1b1l1ty ol seecl ger1n1natio11 by light raises 
q11est1ons abot1t st1rv1val ot weed seecls in soil ancl their subseque11t 
ger1ni11atio11. vVhat }Jart cloes l1gl1t 1Jlay 1n the eventual ger1ninat1on of 
tl1ese seeds;, �-lie success' ol pre-e1nergence I1erb1c1cles 1n co11t1·oll1ng weeds 
de1Je11cls on v,1r1ot1s f,1ctors, one of ,vl11cl1 1s avo1clance of ct1ltivation after 
apJJl1cat1011 ot the he1·bic1de. ll the surf,tce soil 1s clistt1rbed, ne,v weed 
s�elllings apJJe,11·. Does tl11s !1aJJpen bec,tt1se Iight-req111ring weed seeds 
bro11gl1t to tl1e st1rl,tce by ct1lt1v,1t1on 11,tve their ligl1t require1nent satis
(1ecl ancl a1·e thus e11alJ!ecl to ger1111n,1te' Choice ol kind a11d an1ount of 
Iigl1t ancl ti1ne ol its aJJJJl1cat1on tor best control ot tlowe1·ing a11d finding 
tl1e pri11ciJJles involved in seecl :incl otl1er ligl1t-cont1·olled dorrr1ancies 
are only a few of. the proble111s th,tt are linll1ng solution or new experi-
111e11t,1l apJJroacl1es through basic st11cl1es of the action of light in photo
JJerioclis111 a11d rel,ttecl JJl1e110111ena. 

Although our kno,vledge ol the ;1ct1on of light in regulation of 
growtl1 a11d developn1ent ol plants is still ve1·y far fro1n complete, we can 
IJeg1n to recog11ize at least tl1e ot1tlines of ,t basic controll1ng re,tctio11. 
That 1t is son1e k111cl of 111aste1· 1·eact1on is �110,,•n by tl1e diversity of re
sponses tl1at it co11t1·ols ,t11cl e11011gl1 has IJeen le,tr11ed abo11t the way it 
01Jer,1tes to serve ,ts ,t gt11cle to £11rtl1e1- ex1Jeri111entation The reaction is 
ol wicles1J1·e,tcl, (Je1·!1aps t1111versal, occt11·1·e11ce i11 plants 1nclttding, of 
cot11·se, ,ti! those with wl1ich plant prop,1g,1to1·s a1·e concerned. The possi
lJilit1es l.01· n1ak111g t1se ol this I1gl1t-co11t1·0Ilecl reg11latory 1necl1anism are 
n111i1ero11s ancl cle1Je11d l,1rgely 101· tl1eir cliscovery ancl clevelop1nent on the 
ingent1ity ancl i111aginative11ess of tl1ose 11n1netliately involvecl with the 
JJroble111s of tl1e 111cl1viclt1,1! JJl,tnts. These JJerso11s will find a sizeable 
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backlog of unexploited scientil1c 1ntor1nat1on already available. They 
must also remai11 const,tntly alert, however, to the 011tcome of curi·ent 
basic researcl1 any phase ol v-,hich 111ay yield restilts ot special interest and 
importance to then1. 

* * * * 

PRESIDENT FlLLl\1IORE. Dr. Bortl1wick, we are 1nelebte<l to you 
lor the excellent cl1scussio11 ,vh1cl1 yott have g1ve11 tis 011 tl1e inlluences 
ol l1gl1t on plant growtl1. It l1as been very i11sJJi1·at1011al and l an1 ce1·tain 
that our g1·ot1IJ have a nt1111ber ot questions lor yot1. 

. GERALD H. VERKADE (Verk:1de's Nt1rsery, New London, Conn.): 
Is tl1ere also 1ncre,1seel root gro,vtl1 resulting tro1n the light treat111e11ts? 

DI{. BORTH\,VICK· vVe have not made c,1rclt1l n1easuren1ents, so 
l c,tnnot say.

CH1\RLES A. BUl{l{ (C. R. Bt1r1· & Co., l\1Iancl1ester, Co11n.): 
Have you hacl any ex1Je1·1ence ,,•1tl1 ligl1t witl1 1·es1Ject to growth of rose 
bushes? 

DR. ]30RTH\1VlCK: l l1a,•e 11ot 11,iel expcrie11ce witl1 rose. 

ALBERT LO\,VENFELS (\1Vhite Pl,1i11s, N.Y.): Wh,tt is tl1e effect 
of liltcr1ng ot1t a certain an1ot1nt ot st111l1ght by protect111g ct1tt1ngs us111g 
1nist, JJolyethylene covers, cheesecloth sl1,1ele, etc.? 

DR. BOJ{THWICK: Yot1 are cutting down tl1e total inte11s1ty ,111d 
you are not intei·le1·1ng w1tl1 the ot light co1n111g tl1rot1gh. Tl1e chances 
are tl1at yo11 �t1ll have enotigh light i11tens1ty to take care of tl1e cles1red 
1·oot111g 1·esponse. 

l)R. L BAU l\1IGAR TNER (I3,1u111la11cli,1 Ho1·t. Re�. Lab., C1·oto11
Falls, N.Y.): ls it 11ecess,1ry to !1,1ve addit1011al red ligl1t or is it suf
f1cie11t to weed out the t1neles1reel JJOrt1011 ol wl11te light? 

DR. BORTH\,VICK: The dill1ct1lty ,v1th t1·y1ng to ,veed ot1t the 
no11-1·ecl light f1·0111 an inc;1nelesce11t la1np 01· Jro111 �t111ligl1t 1s that it is . 
ha1·cl to filter tl1e Jar 1·eel lro1n tl1e reel. It is better to select a sou1·ce tl1at 
has no iar 1·ecl 111 1t ,111d tl1en to re111ove the reel. To elo tl1at, 011e 11ses 
,t iluoresce11t sot1rce, ,vl1icl1 h,1s p1·act1cally no tar red in it, and tl1e11 use 
a red filter. 

DR. BAUl\1lG1\l{TNER: Is 1t necessary to st1pple111e11t tl1e red that 
no1·111all}' con1es fro111 an incandesce11t light? 

DR. BOll TH\,VICK: Yes Yo11 understand that l\1azda l,1mp l1as 
both far reel anel red light 1n it. They are working 1n OJJpos1tion to eacl1 
other and 11nder so1ne circun1sta11ces either one 1night get the 11p1Jerhand. 
Tl1e reel action so fa1· s111·passes the fa1· red tl1at l\1Iazcla light gives the red 
effect. 

wlARTIN VAN HOF (Rhode Island Nursery, Newport, R.I.): 
Does light play a11 1n1portant part in tl1e ge1·mination of evergreen seeds? 

DR. BORTHWICK: One of the men at the station has run germ
ination tests on JJine seecls. I do not kno,v the species he used, but s01ne 
,vere light sensitive. Kno,ving what ,ve do about the germination of seeels 
of n1any ki11ds of plants, I think that light may be involved. 
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l\tIR. VAN HOF: ,i\Tot1ld yot1 advise tis to a1)ply light to yew seeds 
,vhicl1 take two yea1·s to ge1·minate? 

DR BORTHvVlCK: Let 1ne say that the1·e are 1nany tl1ings ,vhich 
111ay kee1) a seed 11·0111 ger111111ating One 111ight be a requirement for 
l1gl1t, ,1notl1er a l1,11·tl seecl co,1t, ,1 requ1re111ent tor after-ripening, or incor-
1·ect te1111)e1·,1tu1·e. I ,nay h,1ve unclt1ly en11Jhas1zed the role that light 
plays 111 tl1e ge1·111i11atio11 ot seecl, bt1t even ,vitl1 st1ch things as yews, 1 
,vottltl cert<l111Iy try ligl1t . 

H1\ ll VEY TEJ\,1 PLETON (Pl1ytotektor, ,i\Tincl1e�te1·, Tenn.) :· Is it 
t1·t1e tl1at cl1loro1)!1yl is cle�t1·oyecl i11 ligl1t a11cl regenerated i11 darkness? 

J)ll. BORTHWICK: Tl1is is getting into a fielcl I know relatively
little ,tbot1t. I believe yot1 are co1·rect in asst1111ing 1t is dest1·oyecl 1n light. 
It is 11ot 111y u11cle1·std11cli11g tl1at it ,s fo1·1necl 1n d,trkness ho,vever. 

LESLIE HANCOCK ('i\Tooclla11cl Nt11·series, Cooksville, Ontario): 
Ce1·,ta111 woocly J)l,tnts, wl1ich are brot1gl1t inside 1n early spring for iorc
i11g, clo 11ot 1·e,1ct to l1eat ,,lone. Is th,1t bec,1t1se they ,ve1·e11't rece1vi11g 
tl1e 1·1gl1 t clay lengtl1;, 

DR. BOllTHv\'ICK: · I h,1ve11't l1acl experience ,vitl1 tl1at. I do un
tlerst,1ncl tl1at J)l,111t� wl1icl1 11,tve not !1,1cl ,1n adequate ,1111ount of colcl to 
1·ele,1se their g1·0,vtl1 caJ)_ab1l1l1es can l1ave it JJro111oted by cont1nuot1s light 
so111eti111es wl1e11 1011g d,1ys will 11ot sulfice. 

i\'lll. HANCOCK: Tl1e pr:1ct1cal question is tl1is: We 11sed to get 
,voocly JJl,111ts 1n _Jant1ary and tl1ey would not break bt1cl. Certain types 
1 e�1)011clecl to forci11g btit otl1ers did not. Do yot1 think tl1,1t increasing 
tl1e le11gtl1 ol clay 1nigl1t help;, 

Dll. BOllTH\i\TICK: I can't answe1· tl1e qt1estion exceJ)t to J)re
clict tl1at it ,votilcl l1ave ,1 goocl cl1a11ce ol working 

Dll ,i\TILLIAJ\,f E. SNYDER (llutgers University, New Brt1nswick, 
N. f .) : l WOt1ld like to co1n1nent on tl1is qttestion. 'i\Thile at Cornell
U11ive1·s1ty, I worked on the eftect of le11ght of d,ty on a nt1111be1· of woody
or11ament,1ls. It ,v,1s lot1ncl tl1at if evergreens had receivecl a cold treat·
111ent, tl1ey ,vot1lcl 1·es1Joncl to the lengtl1 of day. For example, Taxits

ct1tt111gs sl1owecl late1·a] l)t1d growth thirty days after being placed 11nde1·
long.clay concl1tions (16 hours of light daily), however, those maintained
cont111t1ously t1ncle1· sl1ort•clay co11d1tio11s (8 hours of light daily) had
not clevelopecl any 11ew growtl1 even after eight n1ontl1s.

FllANK TURNER (Springfield, Ohio) : Can yot1 give any esti• 
111ate of tl1e 11t11nber of ,voody plants wl1ich ,vill 1·espond to this light 
tre,1 t1nen t. 

DR. 130llTH,i\TICK: 13eyond what Dr. Nitsch discussed yesterclay 
a11cl ,vl1,1t D1·. S11yder h:1s JUSt tole! you, I can state tl1at about two-tl1irds 

• 

ol the 11;1t1ve trees \\'h1ch ,ve have testecl at Beltsville were highly resJJOn-
sive to ligl1t treat111ents I ha,,e tl1e teel1ng that a large nu,nber of plants 
w1ll be lot111d ,vh1ch a1·e sensitive. l ,1111 also fully convinced tl1at ever)' 
JJla11t has tl1e 111ecl1anis1n i11 it, bt1t whetl1er or 11ot this 111echanis1n is 11secl 
01· not 111,1y IJe a cliflerent 111atte1·. 
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PRESIDENT FILLl\1IOllE: I a1n sor1-y that we v.r1Jl l1,1ve to ter111-
inate the d1sct1ssion of this tOJJIC. Dr. Bo1-tl1wick, unfo1·tt111ately, will 
have to leave us early this eve111ng. Qt1est1ons whicl1 you 111ay l1ave c,tn 
be d11-ectecl cl1rectl)' to !1i1n cluring tl1e re111,1incler of the d,1y. 

Again, I ,va11t to express our tl1anks to you, Di-. Bo1-thw1ck, for being 
,v1tl1 11s ancl cl1sc11ssing )'Ot1r interesting work on ligl1t. 

Tl1e next disct1ss1011 tl1is 11101·n111g ,,,ill be co11ce1·necl ,v1tl1 the p1-01Ja
gatio11 of cl1rys,1ntl1e11111111s by l\1fr. Verno11 G1ffo1·cl oi Yode1- ]�1-othe1·s, 
Ba1-berton, Ohio. 

J\lfr. G1fforcl 1s·a· graduate of Ohio St,tte Unive1-sity. He ,vas a st11-
clen t of Dr. Ch,1cl,v1ck's while at Col 11111 lJtts Yode1· Bi-others is a rr1a jor 
JJroclucer of rootecl chrysanthe11111111 ct1tt111gs. In f,tct the11- annt1al JJro
ductio11 oi this crOJJ ,tlone is in t!1e ne1ghbo1hood oi 75 1111llio11 ct1tt111gs 
It woulcl see1n, the11, tl1at ,ve l1a,·e 011e of tl1e best so111-ces of 1nfor1n,1tion 
abo11t rooting chrysa11the111u111 cuttings. 

l\1J1-. G1iforcl p1-ese11tecl !1is p,1pe1- entitlecl ''ProJJ,1gat1on of Cl11·ys,;111-
the111u111s lJy C11tt1ngs." (Applat1se) 

• 

PROPAGATION OF CHRYSANTHEMUMS BY CUTTINGS 
• 

VERNOl\' E. GIFFORD 

Y ode1· B1·otlie1-s 

Ba1-be1·ton, Ol11rJ 

The 11e,v develoJJ111ents and pi-ogress 1n;1cle 111 flo,ve1-ing cl1rys,1ntl1e
mu111s 1n tl1e p,1st few ye,11·s l1;1ve alsc> 1nfl11e11cecl tl1e J?rOJJ,1g,1tio11 ol 
''1nt1n1s '' 

It was nc>t too 111,111y yea1-s ,tgo tl1dt JJ1·01J,tgat1ng 1nt11ns ,v,1s gene1 ally 
conceded to be a SJJ1·ing and ea1-ly Su111111er JJl'OJJOsition. Pl;1nts to lJe 
used for stock ,vere selected d11r111g tl1e flo,ve1·111g season ancl J1elcl 1n ;1 
111ore or less clo1-111a11t or i11act1ve state d11ring tl1e v.·inter. Tl11s was ac
co1npl1shecl IJy 1-epla11ti11g the selectecl stock 1n bencl1es, fl,tts or JJerl1;1ps 
colcl fr,1111es. Low te1111Je1-at11res ;incl low 111oisture conditions ,,,e1·e n1a1n
trinecl for the winter pe1-iod. Pl;111ts were l1elcl tl111sly 1111til S1J1-i11g ,vl1e11 
they ,,,ere give11 conditions necess,1ry fc)r res11111111g tl1e11· 11or111;1] �1·0,1•tl1. 
Tl11s proced111·e 1s still follo,vecl i11 so111e g1-eenl1011se�. 

\'\Tith the advent of year ro11ncl flowe1-i11g oi 11111111s ,,,J11cl1 is IJeco111-
ing 111ore and 111ore ,t co111111on JJr,tctice, 1t v1•,1s 11ecess,1ry th,tt 1-ootecl c111-
tings be also 1ndde ,1vail,1ble any t1111e of tl1e ye,tr. Tl1e cl1ligent v.•01·k of 
seve1·al l,trge conce1-11s l1,1ve 111,tcle tl11s JJosstlJle so tl1,1t 110,v 1·ootecl cl11·)'
s,1ntl1e1n11m c11ttings ,ire ,1v,11lable e:1cl1 v.•eek of tl1e ye;11-

P1-01Jagdtion ol 1nt1111s by c11tti11gs is lJy no 111e,111s tl1e only 111etl1oll 
of JJ1·01Jag,1t1011. Seeds, g1·aft111g, ancl cli,,1sio11 a1-e otl1c1· 111etl1ocls ,of JJ1·01),t
g,1tion. Hov.•cver, /JrOJJag;1tio11 by c11tt1ngs is fJrolJably tl1e 1nost i1111Jort
ant 111etl1ocl. Tl1e follow1ng disc11ssion ,v1ll llcal enti1-ely 011 1J1-01J,1g;1tio11 
by c11tt1ngs 

In clisc11ssi11g /J1-opagatio11 by c11tt111gs ;1 1111n1lJe1· <Jf i:11po1·t;1nt ;1s1Jects 
lJoth JJl1ysic1log1c,1l ,111(! e11vi1·011111c11tal co111e to 111i11cl. 1\1,,ny of these 
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coulcl be tl1e b,1sis ol ,1 cl1sc115sion covering 1nost ;111y 1)!,1nt m;1te1·1al. The11· 
aJ)pl1c,1tion, l10V1,eve1·, coulcl 1Je ol ,,;11·y111g deg1·ees as aJJ!)liecl to d1lfe1·ent 
plants. Two cl1st1nct pl1;1ses, ''Stock Pl,tnts'' ;111d ''Ct1tt111gs'' shot1ld be 
consiclered, ;111cl uncler tl1ese l1e;1cl1ngs ,111 the t,1ctors 1l1at ellect them as-
tc:;1n1Jer,1ture, 11101stt11·e, te1·t1l1ty, l1gl1t1ng, dise,1se, selectio11 of ct1tt1ngs, 
,111d 111edias to 111e11t1on a Jew. 

STOCK PLANT.'S 

It goes w1tl1011t s,1ying that stock JJlants ;11·e the 1Jasic J,1cto1· JJe1·1nit
ting 1Jropagat1on. Alter a 11e,v color or type has been procluced by !1ybricl-
1z1ng, 01· a S)JOrt or 111t1tat1011 is cl1scoverecl, it 1Jeco1nes 11ecess,11·y to bu1lcl 
Uj) a supply of pla11ts as a sot1rce ot cuttings. Tl1e above me11tioned 
!)!ant� tl1en beco1ne one pl1,1se ol stock tor pro1),1gating. Cons1clerecl Jrom 
;111otl1er v1ew1Jo1nt, tl1e co11t1nt1ecl select1011 11·0111 ex1st1ng na111ecl types 
;111d colo1·s co11stitutes tl1e otl1er tJl1ase ol stock JJla11ts . 

• 

Perl1aJJS IJefore going lt11·ther, 1t wot1lcl be best to nan1e tl1e qualities 
to eXJJect a11cl cle111,!11cl ol a stock JJ!a11t. F11·st, 11 se!ect111g £1·0111 est,1blisl1ecl 
varieties, it �l1ould be ,1 trt1e 1·e1Jrese11t;1tive ol tl1e JJarent JJiant as to 
color, ty]Je, size, ,incl date ot flowering Failt11·e ol ,1 cutting to 1Je ,1 
t1·ue re1Jresentat1ve ,v1I! 1·es11lt 111 c11sto111er clis5.1t1sfact1011. 

Secondly, 1t sl1011\d be lree lro1n clisease: This 111e;1ns a progra111 de
s1gnecl to JJrocl11ce cl1sease l1·ee c11tt1ng� 1Jy any ,1ccept,1IJ\e 111ea11s 11111st be
e11to1·ced. G1·;1lt 1nclex1ng, ro11g111g, c,11·elt1I select1011, ;111d 1·1gicl SjJ1·,1ying 
)Jractices are JJart ol this progra1n. 

Tl1irclly, stock JJ!a11ts sl1ot1lcl IJe p1·ocl11cti,,e. This state111ent n1igl1t be 
questio11ed 101· pe1·!1a1)s JJ1·oc\uct1veness 1n1gl1t IJette1· be based on good 
c11lt11ral pr,1ct1ces. However, if IJ1·oductiveness is based on tl1c characte1-
istic ol ,1 tree IJ1·eak111g pl,111t then it sl1ot1ld be co11sicle1·ed as a desireable 
quality. 

With tl1e clen1a11cl for c11tti11gs no,v on a ,veekly basis the year ro11ncl, 
tl1e stock p1·og1·a1n 11111st be gearecl to 111eet this clem;111cl Tl1is 111eans ex
tre1nely ca1·el11I 1Jla11111ng 111ontl1s al1eacl to l1ave sull1cie11t stock JJlants in 
production to n1eet the cle1n;1ncl ;1t any given t11ne To acco1111JJi5h this, 
it 111e,111s that the procl11ctiv1ty ol ,,arieties 11111st be k110,,,n fo1· a11y ti1ne 
of the year. Tl1e kee1)1ng ol acc11rate 1·ecorcls is a 111ea11s to tl11s encl. Tl1e 
JJ!anning of ,1ny stock progr;11n 11111st t,1ke into consiclerat1011 ,111 c11lt111·;1l 
,incl e11vi1·on111ental f,1ctors. 

-

.'SOIL-1'11e basic soil for stock pla11ts ,voulcl be tl1e sa111e that ,vo11lcl 
�e acceptable for g1·0,ving ,1 top q11ality c11t flower c1·op. A soil ,,,itl1 
JJ!enty of organic 111atter ,111cl ,veil clra111ecl ,,,011lcl be acceJJtalJle Act11all)' 
each grower sl1ould ,1cljust so1I 1111xt111·es to st1it l1is partic11l,11· neecls. No
cloubt satisfactory pl,1nts c:1n be gro,vn l)y the gr,1vel cult11re 1netl1ocl ,1I
tho11gl1 tl11s 111ay l1ave l11111tecl 11se. Also goocl stock tJl,tnts c,111 be g1·0,1'11 
in a sand peat 1necli,1 by giving ;11nple 1111trie11ts in ,1 we,1k sol11tion at 
lreqt1e11t intervals. 

Tl1e SJJ,1c1112; ol JJ!ants 101· stock JJt11·1)oses co11lcl ,,e,·y ,,,ell be ;1 clelJat
able s11b1ect. Any of sever,1I ditfe1·ent SJJacings 111ay be usecl ,vitl1 accept
,1ble s11ccess. The closer tl1e spacing-, the mo1·e c11ttings 1n11st be 11sed to 
JJlant a11y given a1·ea. Sp,1c111gs ol 4'' x 4'', 4'' x 5'', 5'' x 5'' or ,vicle1· ca11 
lJe usecl. Tl1e tJrocluction tro111 a11y one SJJacing 11111st lJe known to enable 
the grower to tJlan l1is pla11tings. Tl1e ti111e of year tl1at the crop is 1Jeing 
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pla11ted and the lengtl1 of ti111e it ,vot1ld be 1n JJrocluction are l,1ctors i11 
determining the spacing. 

Soil preparation is a very i111portant l,1ctor i11 getting · a good start. 
If ground beds are usecl, whatever organic 111atte1· and superphosphate 
that 1s to be addecl shot1ld be ,1ppl1ecl and tl11s ,veil ,vorked with a roto
t1ller or so1ne otl1er type ot tiller. Stea,n ster1lizatio11 is 11ext. Details of 
wl1y sterilize are well e11ougl1 kno,vn that they need not be disct1ssed 
here. Rak111g ancl leveli11g now beco111e tl1e 11ext i111po1·t,1nt ste}JS. TJ1e 
beds should be so rakecl ancl iir1necl that alter JJ!anting and wateri11g, 
no low SJJots or su11ken areas will a·JJpear. Tl1ese low a1·eas are sure to 
cat1se trouble, too 1nt1ch n1oisture i11 so111e IJlaces ,,,ill 111ea'11 ,t lack of 
aeration, high SJJOts ,viii be too clry, s,tlts can acct1111ulate in low or pocJr
ly clrainecl areas and cat1se trot1ble, a11d in gc11eral tl1e bee! ,viii IJe t1nevc11 
in growth whicl1 ,,,,11 1·est1lt i11 poo1· JJ1·oclt1ct1011 anc! a1J1Jearance. 

Great care sl1ould IJe ·used i11 planting c11tti11gs 1:iartict1larly 1n so l,1r 
as clefJth is co11cer11ed. A 111u111 cutt111g pl,111tecl too clee1J has only a sl1111 
chance ol s11rviv,1l. Tl1e 1-oots are so deep tl1at. oxyge11 is exclt1cled ,111d 
very often the stein will rot oil. Alter pl,tnting, the ct1tt1ngs sl1oulcl be 
,vatered 1n just as soon as JJOSstlJ!e. Ct1tt111gs shot1lcl neve1· be set 1n a clry 
soil. Have the soil 0101st eno11gh so tl1at 1t ,vorks tip well ,vithot1t pack
ing. S0111e syringi11g 111ay be 11ecess,1ry 101· several days particularly in 
hot, sun11y weather. 011ce tl1ey beco1ne establ1sl1ccl so that ne,v root 
growth is showing, fertilizat1011 n1ay begin. 

PI1\TCHJJI.TG-The tin1e ot pincl1ing >1'111. vary ,v1tl1 season of tl1e 
year. In tl1e winter when pla11t growth 1s at its lowest, three weeks or 
more may be neecled belore a pinch can be 1nade. During otl1er seasons 
when gro,vth is 111ore rapid, IO to 14 days may IJe all tl1at is neeclecl. 
Pincl11ng sl1ot1lcl not necessarily be based 011 any certain number of clays 
after pla11ting bt1t rather at the time when the pla11t has ,nade sufficient 
gro,vtl1 to ,nake a soft pincl1 This ,v,11 leave e11ot1gh soft growth fro1n 
wl1ich new breaks ,vill clevelo1J rapidly. If jt1st tl1e tip 1s rolled ot1t, tl1ere 
shoulcl be no danger ot getting i11to l1arcl ,vood. Pinching too lo,v or too 
hard can result in 1·eta1·dation of 11e,v bre,iks ,vhicl1 in tt1rn will rt:dt1ce 
production. 

TEMPERATURES-There has been co11clt1ctecl consiclera!Jle investi
gational wo1·k on ten11Jeratt1res for 111t1111s 1n recent vears. This l1as bce11 
done prin1arily in regarcl to its elfect on tloweri11g Some of it is ,tpplica
ble to stock plants. There l1as been son1e speculation on tl1e effect of 
te1nperat11res on stock plants as to tl1e car1-y-over effect on flowering. 
How important a factor this is remains ·to be seen. ·rhe 1nost satisfacto1-)' 
nigl1t te1nperat11res, ,vhen they can be 1naintained 1nay be some1Nhere in 
the 50 °-60 ° range. 

The growtl1 characteristics sho11lcl be st11diecl as a means of deter111-
ining 1nost desirable te1111Jeratures. S0111e va1·1eties exhibit a ve1·y vegeta
tive or rosetting type of growth in tl1e cooler range of te1nperat111·es. 
Growing varieties that exhib1 t these characteristics at a l1i�her temper,t
ture wot1lcl conceivably exert an inflttence to,vard a more favorable type 
of gro\\'th. Procl11ct1on of cuttings fro1n tl1ese varieties will general])' 
be very low. 

' 
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Now on the otl1er s1cle ot tl1e picture are those v,trieties whicl1 have 
a tendency to be tl1111 and elongate excessively and possess a redt1ced leaf 
area when grown 1111cler the l11gher ra11ge of te1111)eratures. Again, c11ttings 
producecl iron1 these plants are oi red11ced q11al1ty and are not clesirable. 
Corrective 111easures l1ere ,vould be to grow tl1ese varieties at a lower te111-
perature. 

The manipulation of te111peratures 011 the downwarcl scale sl1oulcl 
begin 111 the late tall or early w111ter as tl1e days beco111e sho1·te1· and light 
intensity recluced. Lowe1·ing the temper,1ture should be a gradual 1)1-ocess 
1,1ntil the lowest te111peratures clesirecl ,ire reached and maintained ior 
the sl1ortest clays ot SJ)1-i11g. As tl1e days lengthen, te111pe1-,1tures sl1ould 
be gr,1clually raised• 11nt1I tl1e point ot no control is reached. 

TVATEJ'f.JNG-Water,ng is ,1 procedure tl1at, 1t has been said, ca11 
n1ake or break a g1·owe1-. The clegree ol exact11ess 1n applying ,vate1- ca11 
deter111i11e to a higl1 deg1·ee the l111al outco111e ot any crop. 

vV,1ter1ng stock pla11t� for 1)1·ocl11ct1on ot c11tt1ngs J)erhaps is a little 
more of a cr1t1cal 1)1·oceclure th,111 11or1nal w,1tering lor most c1-01)s. The 
a1nou11t of water ,111cl freq11ency ot apJ)lication will ol course clepend 011 
several factors. seaso11 ol. tl1e year, age ol stock j)lans, varieties, and type 
of soil. The 1·ole tl1ese factors exert 011 ,vate1·ing is generally well k11own 
;ind neecl 11ot be discussed l1ere 

For stock plants to prod11ce cuttings of consiste11t quality tl1c yea1· 
rouncl, tl1e w,1ter1ng 1nust be c,11·efully controlled. })!ants 11ot receiving 
enough water will !1;,ve ,l tc11de11cy to \)e on tl1e hard side C11ttings tak.en 
fro1n J)la11ts 011 a 1·eclucecl wate1·1ng scheclule will in tl1e111selves have a 
lower 111oistu1·e conte11t. Tl1ese c11ttings ,vhen st1-uck lor rooting ,vi!! ,vilt 
n1ore rap1clly or tail to recove1· fast e11011gh lro1n a ,viltecl co11d1t1on to 
root p1-operly. If 1-oot1ng does occur, afte1· a longer nor1nal ti1ne, 911al1ty 
will be much red11ced. Fewer roots n1ay be formecl and slower 1niti,1l 
''take-otf'' alter planting tl1e rootecl c11ttings will be experienced. 

Co11sidering tl1e otl1er ext1·e111e in 1noist111·e, stock plants grown at too 
high a soil 1noisture content do not 1n,1ke goocl cuttings. Several points 
can be covered in a disc11ssion of how too 111uch water al.l.ects plant 
growtl1. 

Over watering or an excess of ,vater \\•ill have a leaching effect ancl 
11nless the loss of nutrients are soon 1-eJ)lacecl, chlorotic plans will soo11 
res11lt.' Chlorotic pl,111ts clo 11ot produce quality cuttings. Too 1n11ch '\\1ate1-
can also res11lt in J)Oor ae1·ation or even a co111plete lack of aeration 1n 
the soil. Under tl1ese conditions, the root sy�tem is soon clest1-oyed due 
t� a lack ol oxygen. Agai11 plants with·i11jurecl or cla111agecl roots are in
capable of normal 111nct10111ng ;ind the procl11ction of cuttings is 1·educed. 

Too mucl1 '\\'ater acco1npanied with q11ant1ties of fertilizers 111ay very 
well produce a type of gro,vth that is 1n11ch too soft and s11cc11lent for the 
production ot desi1·,1ble c11ttings. �1fa1ntaining as even a soil moisture 
content as 1s possillle ,vithout extre111e fluctt1ations shoulcl very closely 
approach the reguire1nents for 1nost clesirable growth of stock plants in 
the productio11 of cuttings. 

The 1netl1ods of applying water are ma11y, both by manual or at1to
matic or 1nechanic,tl 1nethocls. It 1vould be cliff1cult l1ere to say which 
method of application is best. The liinitations both favorable ,ind un-
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favoi·able should be stucl1ed ,incl tl1en use the 011e whicl1 111ost satisfact
orily 1neets the need for ,1ny 1Jart1cular s1tuat1011. 

Good watering practices sl1ould IJe follo,ved at all ti111es. ln water
ing cluring periocls ol high light intensities, it may be permissible to 
,vater in st1cl1 a 111a11ner that tl1e tol1,1ge is 1noistei1ed. This will have 
so111ewhat ol a cooling ellect 011 tl1e JJ!a11ts. ;\]so tl1e plants dry oll quick
ly ,incl' the cl,1ngers ol clise,1se ,11·e 1nin1111izecl. I-lowever, dt1ring pe1·iods ol 
low light i11tensities, it 111:1y be best to avoicl ,,,ett111g the foliage to hel1J 
1n tl1e recluction of disease. 

l;ERTJLJZATJON-Tl1e1·e 1s no question tl1,1t the lert1l1z,1t1on of 
stock pla11ts is of a 111t1cl1 111ore critical 11atu1·e tha11 1s fert1l1z1ng ol c1·01Js 
for other tyJJes ol JJrocl11ct1on. Tl1e lact th,1t it 1s 11ecessary to produce 
c11tt111gs of tl1e sa111e qt1,1lity e,1ch week of the yea1· necessitates the 1nost 
p1·ec1se apJJl1ca t1011 ot 1111 trien ts. S011 tests ,11·e available to en,tble tl1e 
grower to !11ore ,tccurately d1ag11ose 1111tr1e11t reqt1ire1nei:its. '1'l1ese tests 
shoulcl be 11sed 011ly as ,1 guicle 1n tl1e f1n,1l analysis of ho,v 1nt1ch ancl 
ho,v often to apjJly nt1tr1e11ts. Vis11al observ,1tion ol plant gro,vtl1 should 
also go a 1011g w,1y in n1aking tl1e l1nal c!ec1�1on 011 :1ny a1Jpl1cation. 

11 c11tti11gs are to be take11 eacl1 week or as reacly, it would appear 
logic,1! tl1at· tl1e aJJp!ic,1tion of n11t1·1e11ts to repl,1ce tl1ose used by the 
plant sl1011ld be n1,1cle on the sa1ne basis. Tl11s then woulcl keep a steady 
StlpJJ!y or reserve ava1!,1ble at ,111 t1111t:� '1'!11s sort of condition can be 
achieved by the t1se ot v,,eak l1q11id feecls at reg11lar intervals. This coulcl 
mean a w,1 te1·ing between eacl1 feecl111g 01· leeding each time water is 
applied. Tl1e stre11gtl1 ol tl1e solt1t1on ,111c! freq11ency of apJJ!ication shoulcl 
IJe clete1·1111nec! b)' each grower. The a1·ea� to be plantecl for stock shoul�l 
have 1ncl11cled i11 .the JJreJJar,ttion tl1e apJJlicatio11 ol organic matter, 
s11perJJhospl1,1te ,111cl li111e 01· gyps11111. If correct applications of these 
are 111acle, tl1en l11t111·e aJJJJl1cat1011s v,,o,,ld 11ced only to contain 11itrogen 
ancl / or pot,1s11 i11 vary111g amo11nts. 

Tl1e aJJJJ!icat1on of l,1rge a111ot1nt� of 1111t1·ients ,tt infreq11ent intei·vals 
co11lcl res11lt in SJJ111·ts ol JJia11t ,1ctiv1ty or g1·owth. This type of ''off and 
on'' growth does 11ot JJrociuce consistent q11;1lity c11ttings. 

Afte1· ,1 JJ!a11t l1as been JJi11cl1ed 01· a c11tting re1novecl, the s11bseq11ent 
break or b1·eaks l1·0111 tl1e JJortio11 of tl1e JJ!a11t 1·e111ai111ng sho11ld cluplicate 
as ne,1rly ,ts possilJ!e tl1e first re111ovecl If the soil n11trients are too low at 
this ti1ne, tl1e bre,1ks co11lcl be slow i11 st,11·ting ancl of a recl11cecl 01· co11-
strictecl ste111 d1a111eter. Tl11s i11 t11rn 111eans tl1at cttttings will have to re-
1nain on tl1e plant ,t lo11ger t11ne than ,1ctt1,1lly wo11lcl be needecl in orcler 
to 1·e,1ch 01Jt111111111 ste111 cl1a111ete1· a11cl leaf cleveloJJ111e11t. Any le11gth of 
ti111e ove1· tl1e very 111ini11111111 11ecess:11·y to JJrod11ce a clesirable ct1tti11g 
res11lts in w,1sted growtl1 ,ind loss of p1·od11ction. 

LIGH-rTNG-Tl1e cl1rys,111tl1e11111111 has 1011g IJeen spoken of as a 
' 

short-day JJla11t, tl1,1t is, 011e tl1,1t bloo111s in the period of the year v,,hen 
days ,,re sl1ort 01· when sl1ort cl,,ys ,ire provided lJy shading witl1 black 
clotl1. It l1,1s 110,,, !Jeen establisl1ed tl1at since flo,ve1·ing can lJe delayed 
ancl or prove11tecl IJy giving :iclcl1tio11al ligl1t in tl1e middle of the night 
tl1at 11111,ns 111ight 111ore co1·1·ectly IJe c,tlled a long-night plant. 

Be tl1,1t as it 111ay, it is cl11e to tl1is fact that additional ligl1t ,vill 
prevent b11cl in1ti,1tion wl1icl1 111,,kes JJOs�ible the procluction of vegetati,,e 
shoots d11ri11g tl1e 1101·111;11 sl101·t clays of the year. 

' 
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The date wl1en the sti1nt1lt1s £01· flowe1· bttd formation fi1·st occt11·s 
in this latittide 1s so1newhere bet,vee11 the 1n1ddle ot August ,ind the i1rst 
ol SC))tcmber. Know111g tl1is, ancl desir111g to p1·0!11bit flower bttd lorm
ation on stock plants, it becomes 11ecess,1ry to apply adclitional l1gl1t ,it 
this t1111e. Tl1is could be set U)) lor a per1ocl ol two adcl,tional hou1·s o[ 
l1gl1t clur111g At1gust, April ,111d ]\,fay. Tl1e11 as tl1c 11igl1ts beco111e longer, 
1t is necessary to 111crease tl1e l1gl1ting scl1edule to th1·ec l1ours in Septc1n
l)cr, October ,tncl l\1Iarc.h. lottr ]1ours 1n Nove111ber a11cl Feb1·ua1·y, a11d 
4½ to 5 hot1rs dttring Dece1nber and _Jant1,1ry. It l1ghtecl at tl1e r1gl1t 
ti111e, 4 hou1·s acld1t1011al light 1nay lJe suific1ent tor Dece1nber ancl .Jan
t1,1ry. 

lt has bee11 lot1ncl th;1t ligl1t1ng is not ;1l,\',tys 100% effective 1n J)re
vc11ti11g buclcli11g p,1rt1cula1·ly on so1ne va1·iet1es. The so-callecl g,11·clen 
v,1r1et1es or ve1·y ea1·Jy bloo111ing varieties 111any ti1ncs w1ll set bttd ,tnd 
even flower 1n S))ite of acld1t1011al l1gl1t. Also at ti1nes it stock j)l,1nts a1·e 
J)er1nittecl to beco1ne too tall, son1e ol the lowe1· s1cle shoots will be sl1aded
by l11gl1er ))a1·ts oi tl1e J)l,1nts. These shoots will then set bt1ds. Another
/)!1eno111e11a tl1at has bec11 noted 1n tl1e tall ancl e;1rly v.rinter i� th,tt wl1en
tops or first pincl1es ,tre 1·ootecl and pla11tecl tor stock, tl1at they 1nay set
bt1cl or tl1e bttd develoJJS to ,1 visilJle stage soon alter planting.

CUTTING.S 

To t,tlk i11telligently ,1bot1t a topic, 011e 111ust l1r,t clearly define it. 
Since tl11s port1011 ol the 1),t)Je1· conce1·11s ''cutt111gs," a defin1t1on is in 
orcler ,tt tl1i, ti111e. J t1st wl1at a cutti11g is h,1s been descr1becl 01· def1necl 
in 111any text books. However, the tollow111g cleli11ition, although not 
t,1ke11 cli1·ectly f1·01n a text, sl1ould be st1ff1cient. A ct1tting is any po1·tion 
of a pla11t ,vl1icl1 wl1en severed t1·0111 a pla11t ancl given certain f,1vora1Jlc 
cotnclit1ons 1s c,1pable of rege11erat1on. No,v that a clelinition l1as been 
statccl, tl1c 11ext thing to co11sider is wl1at const1tt1tes a good ct1tti11g 01·, 
jt1st ,vl1,1t are tl1e cl1,1racter1stics of a good ct1tting. 

First, assu111i11g tl1at 1t is a true selection iro1n tl1e p,1rent ))!ant, as 
111e11tio11ecl earl1e1·, tl1e ct1tt111g 11111st l)e 011e th,tt ,viii 1·oot with the 111ini-
1nt1111 of ,t))J)lied ellort. l t 111t1st be the pro1Jer lengtl1 ,vhen take11, it 
111t1st l1a,,e st1flicient ste111 d1,1111eter, adequ,1te le,1£ ,1re,1, be free of ,1ny 
insect, cl1sease or 111ecl1,111ical in ju1·y, a11cl sl1ot1lcl contain an ,1deqt1ate 
,1111ot111t of carbohyclrates. 

Tl1c1·e is ,1 gencr,11 tenclency for c11tti11g� to elongate to a certai11 
cleg1·ee ,1fte1· lJei11g JJ!aced in tl1e propagating bench. Some varieties clo 
tl1is to ,t g1·eate1· cleg1·ee th,111 otl1ers. Also ,tt ccrtai11 ti1nes of tl1e year the 
te11cle11cy to elongate varies. So111e ct1tt111gs elo11g,1tc see111ingly ,tt tl1e ex
J)cnse of 1·ooti11g. Lengtl1 t1nifor111ity is beco111111g a11 i1111Jo1·tant factor in 
c11sto111e1· s,1t1sl,1ctio11. The1·efo1·e 11 the de1na11cl 1s for any given lengtl1 
rootccl ct1tt1ng, 1t 1nt1st be known 110"' 1nuch it ,viii elongate in tl1e bencl1 
K110,1,ing tliis, tl1e JJroper lengtl1 fo1· taking tl1c cutting can tl1c11 be {le
te1·111i11ccl Tl11s is 11ot qt1ite tl1e entire story. For as' 1ne11tio11ed above, tl1e 
rate of elo11g,1t1011 v;11·ies at clifle1·e11t t11nes of tl1e ye,tr ,vl1icl1 1neans that 
the lcngtl1 ,vill 11,,,,e to be 111odifiecl to 111eet these cha11,�ing conclitio11s 
f\lso, it t1si11g the first JJ111cl1 for a ct1tti11g, its' lengtl1 v.1111 !1ave to be re
clt1cecl, ,1s ,t tiJ) ct1tting 111ost gener,1Jly elongates n1orc Ya})idly than subse
q11c11t ct1tt1n'\S. Gene1·ally SJJeaking, tl1e lengtl1 ra11g;e for 1nost 1nt11n ct1t
li11gs, acc<Jrding to JJ1·escnt cl,ty tl1i11ki11g is ;11·ot1ncl 2½'' to 3''. 
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Stein clian1eter 1s a11otl1er 1111port,1nt factor in selection of ct1tti11gs. 
In selecting, it 111t1st be known wl1at 1s a11 acceptable ste111 dia1nete1· 101· 
eacl1 variety. Knowing the natural growth tendencies oi eacl1 variety will 
aid considerably in sclecti11g tl1e cutting ol proper cliameter. S01ne var-
1et1es have a n,ttural growtl1 h,1b1t tl1,1t is s01nev-,J1at on the tl1in or 
s1)indly side. Ct1tt1ngs lro111 stock pla11ts oi these varieties will be some
,vl1at tl1e s,1111e ,vay. 011 tl1e otl1er l1ancl, va1·1et1es ,v1tl1 ,1 nor111,tl g1·owth 
11,1bit tl1at 1s stocky a11cl l1usky n1ay p1·ocl11ce thin ct1tt1ngs ii i111properly 
grown. Tl1e tertiliz,1t1on prog1·a1n will altect the ct1tt1ngs either way·
undcr-tert1l1zecl pldnts ,v1ll have a redt1cecl ste111 d1a111eter, a11d it is also 
})Ossible to over-iertili1.e ancl h,tve ct1tti11gs w1tl1 a l,1rge1· ste111 d1a111eter 
than 1s act11ally 11eecled. Te1111)erat11res also j)lay an 1111port,tnt part in 
deter111111111g sten1 cli,1n1eter. Any v,1riat1on one ,vay or another will ettect 
the root111g Tl1is ettect cot1lcl !)e in time to root, nu111ber ot roots initi
ated or le11gtl1 a11d st1·engtl1 ol the 1·oots. If c11tt1ngs are to l)e JJroclucecl 
a11cl 1·ootecl co11s1stently tl1e year ro1111cl, unilor111ity throughot1t the cut
ting is 11ecess,1ry. 

J\,fany ti111es c11ttings will be of s11flicient le11gth to be taken but w1II 
l,tck s11iJ1cient leai are;1 01· clevelo1)n1e11t to ins11re p1·opcr rooting. Per
haps tl1e ter111 i1n1n,1tur1ty ,vo11lcl lit i11 he1·e. Ct1tti11gs take11 in tl11s stage 
ro11ld l)c so soft tl1,tt excessive ,,,ilting· or clry111g 011t would occt11· if r11t
t1ngs were 11ot st11ck i111111ed1ately. Wilted 01· dried 011t cuttings res1Joncl 
slowly, ii at ,ti!, to add1tio11s oi 1no1sture ancl will !Je very clitlicult to 
root. To cor1·ect tl1is, c11ttings 1nust be leit on tl1e stock ))!ants ,t little 
longer to g,11n 11101-e n1att1rity. !11 doi11g this ext1·a Jengtl1 or he1gl1t is 
aclclecl to the stock plants "·l1icl1 is esse11ti,1lly ,vasted growth. P1·11ning a 
stock JJlant ,tite1· taking ct1tt1ngs to reclure tl1e height 1s a pr,tctice tl1at 
111ay i)e 1·eso1·ted to in an elfort to correct tl1e ]1eigl1t proble1n Tl1is can
not ,tlw,tys be co11siclerecl a desir,tble tJractice £01· the p1·t1ning 1nay go 
clov-rn into ,voocl tl1;1t 1s too !1arcl. ]�1-eaks lrom this port1011 of plant arc 
slo,v a11cl Jew in n11111be1·. The ideal situ,1tion to arri,,e at is to force 
1Jla11t growtl1 so th,tt 1t 1neets all requiren1ents to JJ1·ocluce clesirable or 
qu,1l1ty c11tt1ngs as soon as tl1ey are of the p1·ope1· length ancl still l1ave 
e11011gh stein lett on tl1e IJl,tnt 101· b1·e,1ks for future cuttings 

There sl1ot1lcl be 110 q11est1on that cuttings shot1lcl be tree of any 
insect, clisease or 111ecl1anical injttry, any one ol ,vhicl1 lov-•e1·s the q11,1l1ty 
01· 1·ecl11ces a c11tti11g to 011e ol little value. -, 

The proper carbol1ydrate-nitrogen relationship is a 1)l1ysiologic,1l 
C<Jncl1tion bearing on JJ1·01Jcr ct1ltt1ral ,tncl environ111ental conclit1ons. 
Too little nitroge11 co1111Jared to ca1·l)ol1yclrates 1nay cat1se the plant to l)e 
too much 011 tl1e J1,11·d side, n1aking rooting d1ll1cult. On the otl1er hancl, 
too much nit1·ogcn 111,ty rest1lt in ,t weak a11d solt type of growtl1 to tl1e 
]Joint' ,vhere roqti11g wot1lcl be tinsatislactory. To 111ake sure that .stock 
))!ants arc well s11pplied ,v1tl1 c,1rbol1yclr,1tes, give the1n tl1e best of ct1ltt1r
;1l practices ancl JJ1·ov1cle for all s11nlil\ht possible. 

The ,1ctt1al tak111g 1Jrocess shot1lcl i11volve 110 1nore tl1an IJeing able 
to snaJJ oft ct1tting ,,,1tl1 the l111ge1·s wit!1 a 11ice cle,111 bt·eak. Ct1ttings that 
lail to sn,11J otf ,it the JJ1·ope1· le11gtl1 ;1re not rcacly to t,tke a11cl in tt1rn 
,vrll not 1·oot s,1t1sf;1cto1·ily 01· 1nJke good rooted cttttings. C11ttings taken 
f1·0111 stock IJl,111ts th,tt ,11·e son1�,vl1at 011 the d1·y sicle ,viii have a 1·ecl11ccd 
internal moistt1re coi1tc11t ;111cl v-•ill be clilfict1lt to 1·oot. Any 111al-JJ1·,1ctice 
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i11 g1·0,vi11g tl1at rest1lt, 1n ct1tti11gs not s11,1J)J)ing oll ea�tl)' ,vill result' i11 
ct1tti11gs ot 1·ec!uced qu,1lity. 

Is there a best ti111e to take ct1tti11gs in so fa1· as ti111e ol cl,1y is co11-
ce1·11ed? No llotibt tl1ere cot1lcl Ile ,11·gt1111e11ts £or a11cl ,1g,1111st taking eitl1er 
i11 tl1e 11101·n111g 01· a£te1·noon. Te1111Je1·,1t11re, ,vilt111g, a11cl £oocl storage 
wo11ld all h,1ve to IJe co11s1cle1-ecl 111 a1·g11ing for one ti111e or the othe1·. 
Res11lts obse1·vecl so la1· it1 tak111g c11tt1ngs 111 tl1e 11101·11111g 01· ,1lte1·110011 
sl10,v no JJOs1t1,,e 111clicatio11 011e ,vay 01· a11other. HoV11ever 111ore co1111)1·e
l1ens1ve a11d exl1,111st1ve tests 1111gl1t tl11·ow 11101·e l1gl1t on the �t1bject . 

• 

j\![EDJ A-,Oi all the va1·iot1s 111ecl1as t1secl ,It one t1111e 01· ;1nothe1· to1· 
j)l'OJ)ag,1t1on, s,111c! or sa11cl ,111d J)C,1t ,IJ)J)ear to !1ave stood the test of ti111e
,ind ,11·e still the n1ost \\11ciel)' 11sed. A fe,v yea1·s ago ,1ern1ict1l1te ,tJ)JJearecl
ior a wl11le tl1;1t 1t 1111gl1t l)e ;1 big ,isset in J)l'Oj)<lgat111g \,V]1ile 111,1ny still
t1se it tocl,1y, it l1as e11011gl1 lat1lts tl1at 1t 1s 11ot ,is pOJ)ttl,11· as IJefore.

_ Tl1ere 1s, !10,veve1·, ,1 11e,11 p1·ocl11ct toclay that s110,\1S JJro1111se of be
co111111g ,1 ve1·y s;1t1stacto1·y 111eclia fo1· JJrOJJ,1g,1t1on. Tl1is 111ate1·1al is c,1lled 
''pe1·!1te." lt is a Vl'hite gr,111t1la1 111,1te1·i,1I of seve1·al difle1·ent s1Les or 
g1·,1cles It is bei11g usecl i11 the East ,111cl Denver a1-eas 101· c,1r11,1tion p1·01)
;1gat1011, ;111cl to s0111e exte11t for cl1rys,111tl1e11111111 proJJ,1g;1t1on. lt h,1s been 
11sec! ,1l011e ,111cl 111 co111IJ111,1tio11 V111th pe,1t. Fo1· 11111n1�, a 1111xture of JJe;1t 
<lncl [Je1·l1te see111· to V1101·k best. Uset! ,1lone, 1t 1·equ11·es the eqt11valent of 
<l 1111st syste111 to keeJJ tl1e c11tt111gs t111·gid a11cl 111oist. l�eing of a g1·anu
];11· struct11re ;111cl ,1e1·)' !1gl1t, ,1•;1ter clra1ns tl11·ot1gl1 1t ve1·y re,1cl1ly. Ct1t
ti11gs st11ck i11 it c!1·y 011t vel')' rap1clly t111less a11 al111ost co11sta11t sup[Jly
ol 11101stt11·e is apJ)liecl. As soon ;1s cuttings sl10,v roots, wate1·i11g can lJe
reclt1cecl for tl1e g1·,111t1le see111 to 1·eta1n ,1 sttJJ[Jly ot water which 1s avail
;1ble to tl1e root ]1a1rs. Consicle1·able ,11no11nts oi J)erl1te a1·e reta1necl by
the roots ,,•hen JJt1llecl 101· sl11JJJJ1ng. P1·eli111111ary tests 1ncl1cate that c11t
ti11gs 1·ootec! 1n J)e1·l1te ,11e ol Jttst a little clilfe1·e11t qu,1l1ty, not q11ite, so
soft, a11cl ship bette1- tl1an ct1tt111g� 1·ootecl 111 s;111cl a11c! pe:1t.

J\,f1xtt11·es of ])C,1t a11d JJerl1te aJ)J)ear to l)e 111ore satisfactory 101· 11111111s 
tha11 }Jerl1te t1secl ,1lo11e. Tl1e JJeat })1·ovides for 11101·e 1noistt1re retent1011 
1n tl1e 111ec!1a i11 tilt' IJeg1n11111g ,incl c11tt1ngs clo 11ot cl1·y ofl quite ,is r,1piclly. 
011e tl11ng that 1s i111po1-tant is the 1111xt11re; it 111t1st IJe t111ifo1·1n The 
JJCat 11111st be co111pletely broken ttp anc! tho1·011gl1ly n1ixed w1tl1 tl1e JJer
l1te. Pe1·!1te is extre111ely clt1sty ,111d son1e kine! oi 1·espirator is necessary 
when hancll111g 1t. Also it see111s tl1at so1ne sort ot ,1 large 1n1xer wot1ld be
11ecessary for 1111x1ng tl1e peat and pe1 lite For ,vhate,1er 111ec!ia 1s 11secl, 
if a 1nixture, rt 111t1st be t1nilorn1 ,111d sl1ould be sterilizecl. "fo date, stean1 
ste1·1l1zat1on is probably tl1e 1nost V11idely 11secl. Tl1e 111ixtt1re 1nost st1itec! 
for 011e JJropagatio11 n1ay not n1eet the req1111·en1e11ts ot ,111othe1- JJro1Ja
gato1· Us111g ½ J)Cat a11c! % sane! as a st,1rti11g 111ixt11re, 1t ca11 tl1en be 

. n1ocliliecl one w,t)'. or anoll,1e1- to n1eet the JJrOJJ,1gato1-s 11eeds. 

ST JCKING-l�elo1·e sticking tl1e· 111ellia 1nt1st be tl1orot1ghly 111oiste11-
ed. Sticking into a clry or non-t1nifo1·1nly 1noist 1ned1a c,1r1 1nea11 tro11lJ!e 
[1-01n tl1e start. If the base ol the ct1tti11gs is inserted into a dry 1nedia, 
111oist11re ,vrll be lost 11n1nediately fro1n the c11ttings 111to tl1e 111edia. This 
,v1ll result in 111ore ti111e ,incl energy being spent trying to get the cutting 
turgid, all oi wh1cl1 will 111ean lo11ger time in the prop,1gating bench. 
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The old p1·ocess of sticking cutti11gs by firming tl1e 111edia, cutting 
tl1rougl1 it ,v1tl1 a sharp eclged tool, st1ck1ng the cuttings ancl the11 ta1np
ing tl1e 1neclia fir1nly ;tbout tl1e111 h;1s been replaced by another n1ethod. 
Now n1a1 kers or cl1bble boarcls are t15ecl with the pegs set tor whatever 
spacing 1s cle,irecl. The 111arker is j)lunged into tl1e surface and then 
,v1thclra,vn leaving a series ot holes 1n wl1icl1 to j)lace the ct1tt1ngs. 

It may be necess,try at cert;1in ti111es ol the year to 1·e111ove so1ne oi 
tl1e lower lol1age of certain var1et1es beto1·e st1cki11g. This 1s necessary 
to recl11ce spread ot ,1ny cl1sease tl1,1t 1111gl1t get sta1·tecl 1n the pro1)ag,1ting 
be11ch. Act11,1lly i11 so tar ,is 1·oot1ng is concerned, the 1nore toliage that 
c,111 be left on tl1e cutt111g, the better up to a certain point. That would 
be whe11 it 111terlers with st1ck1ng or would be conducive to spread oi 
disease. 

The 11se of so111e root j)ro1noting substance i11 propagating 1s al1nost 
a 11n1versal practice. Several d1ilerent 111,tter1al, are ,1v,11lable ancl may 
be 11secl eitl1e1· 111 JJowde1· 01· liquicl Lorin .. Their val11e has been proven 
a11cl 11101·e un1for1n results are obtained whe11 they are used. 

WAT El?.l.NG-A[ter the cuttings are placecl 1n tl1e holes, they shoulcl 
be watered in by any convenie11t 111etl1od It sho11lcl be kept 1n 1nind that 
the watering-in p1·ocess sho11ld IJe thorough eno11gl1 so that the n1edia is 
,vell settlecl ,1rouncl tl1e c11tti11gs. Fa1l11re to water the1n 1n thoroughly 
1,.11,1y res11lt 111 tl1e b,1se ot tl1e cuttings clrying 011t a11d rooting will be 
retarclecl or completely 1nh1bitecl. Alter the cuttings are well waterecl-in, 
st1bsequent ap1)l1cat1ons ol n1oi,ture 11eecl only to be so1ne n1eans oi 
da111pe111ng or 1111sting to keejJ tl1e l111111id1ty 111J ancl the cuttings turgid. 

S0111e 1neans of protecting tl1c c11ttings lro111 the s11n 1s necess,1ry 
,titer st1cki11g. This 111e,111s covering the c11tt1ngs or shacling the glass or 
!Jotl1. Newsp,tJ)er ,111d cheese cloth ha,•e been 11sed as coverings. Shacling
co111pouncl or can1011tl,1ge clotl1 1nay l)e 11secl to cove1· the glass. All ol·
these 1netl1ocls work to a degree b11t in so doing a1·e excl11ding tl1e inax-
111111111 !1gl1t availalJle to tl1e cuttings in 11111 sun. The n1ist keeps a con
stant or near const,tnt Jil111 ol 11101st111·e 011 tl1e c11tting,. This prevents
,111y bt1rni11g or s1111 scalcli11g ancl ,Lt the s,1111e t11ne keeps the111 turgicl so
that tl1e f11ll pl1otosyntl1et1c ca1Jacity can be ,re,1l1zecl.

Tl1e res11lts JJublisl1ccl to cl,tte on 111ist JJrOJJagat1011 ot 111t1111s 1ncl1cate 
tl1at tl1e1·c ;11·c so111e dra½'IJ,1cks to th15 JJ1·occcl11re Nlt1111 cuttings 11nder 
1111st have ,t tencle11cy to stretcl1 01· elo11gate to tl1e JJ0111t th,1t tert1!1zation 
111 tl1e proJJ,1g,1t1ng bencl1 1s 11ecessary to JJ1·event chlo1·os1s. Ii tl1e c11tt1ngs 
are to be 11secl by the prOjJagator, tl1is p1·act1cc 111ay be entirely s,tt1stactor)1•

ff the cuttings are to lJe sl1ipjJecl, tl1is JJr,1ct1ce 1nigl1t not be aclvis,1ble as 
tl1e fc1·til11:ecl cuttings wo11lcl elo11gate excessively clur1ng sh1p1nent. 

' 

HUiWIJJI"I'Y-W1tl1ot1t sutl1cie11t 01· jJ1·01Je1· ht1111icl1ty in tl1e jJrOJJa-
g,1ting ;1re;1, tl1e rooting ot c11tti11gs coulcl lJe quite _,1 JJroble111. Higl1 
l111111icl1ty will ol co11rse 111e,111 less ,vate1·1ng ;111d to ,1 cleg1·ec lowe1· te11111-
er,1t11res. H1gl1 !111111iclity will kee11 -tl1e c11tt111gs 1n ,1 turg1cl co11cl1tion ancl 
,v1ll h,1sten rooting. vVl1e11 tl1e cuttings ·;ire t111·gid, tl1e 1ntern,1l plant 
11rocesses a1·e able to ft1nctio11 more eltrciently and in turn hasten root-
• 1ng. 

The1·e are several d1ffere11t 111etl1ocls ol 1naintain111g h11111idity and 
tl1is 1n,1y IJc accon1p\1sl1ecl by aJJJJ!ying tl1e 111oist11re to the cuttings tl1e1n-

so 



selves, 01· IJy ,IJJJJ!y111g 111oistt11·e to tl1e ,,,alk, or ,1t1110,JJhe1·e. Sk11111er 
li11es, B111ks syste111, a11· co11tl1t1011111g, 111ist syste111s a1·e ,111 111ea11s ot apJJly

' i11g 11101,ttire to 111c1·e,1se tl1e !1u1111cl1ty. 

DISEASE-It 111t1st be kept 1n 1nintl tl1,1t 111 JJrovicli11g 1de,1l co11-
cl1tions lor 1·oot111g ct1tt111gs, 1cle,1l co11cl1t1ons ,11·e also p1·ov1tled 101· clise,1se. 
In co111b,1t1ng tl11s 11t11sa11ce, JJ1·eve11tio11 1s JJ1·olJ,1lJ!y Ll1e best 1J,1th to fol
low. Cle,1nl1ness 111 the p1·01Jagat111g ;1re,1 1s of pr1111e 11111Jo1·tance. Tl11s 
1nea11s that everythi11g 111t1st be ke1Jt clea11 11·0111 tl1e gro1111cl tip. 1\ rigicl 
JJ1·ogr,1111 of cl1sease co11t1·0I 111 tl1e stock ,11·e,1 11111st be p1:_acticecl to ,1,101d 
lJring1ng any·111to tl1e JJIOJJag,1t111g are,1 To 111st1re ,1g,1111st the start 01· 
SJJre,1cl of disease, tl1e ct1tt111gs 111ay be SJJI",t)·ecl ;1lte1· they ,11·e f>,11·t1<1ll)1 01· 
lt1lly rooted w1tl1 a11y good l11ng1c1cle SJJ1·,1y111g too soo11 01· lJefo1·e 1·oot-
1ng h,ts JJrogressecl to ,l ce1·ta111 JJ01nt ,,,:111 slo,v clo,11n tl1e rooting. 1"11e1·e
1nay IJe t1111es ,vl1e11 dise,1se l11ts tl1e ct1 tti11gs beto1·e tl1ey a1·e s11lf1c1e11 tly 
1·ooted tor s1Jray111g. It 1s still 1Joss1 ble to s1Jr,1y tl1e111 proviclecl tl1ey are 
cla111pe11ed before tl1e s1J1·ay beco111es ent11·ely dry 1'11is 111,1y not give co111-
1Jlete co11t10I of tl1e disease bt1t 1t ,viii slo,v it clown. H,111d cle,111i11g 01· 

• 

• • 

rot1g111g 1s nece,,,11·y ,1t t1111es . 

1'El\1 l"El�A TU l�E-In (JI OfJ,1g,1 ting ;1 II yea1·, tl1e te111 (Jerat11res e111-
JJ!oyed will cove1· ,t ,v1de r,111gc D111·ing tl1c s11111111e1· wl1en tl1ere 1s little 
cl1a11ce ot control, tl1e tc1111Jeratt1res 111,1y 1·t111 1·atl1e1· l1igl1 1n tl1e l1igl1 SO's 
01· 90's. D11ring othe1· 5caso11s ol the )'C,1r ,,,he11 1t 1s pos,1\Jlc to co11t1·ol 
te111perat11res, a lo,ver 1·,111ge 1s p1·obably 11101·e s,1t1sfacto1·y 111 ,1tte1111Jt111g 
to 1n,1111ta1n any ki11t1 of ,1 scl1ecl11le, the te111pe1·at111·es 111t1st be cont1·ollccl 
,v1tl1i11 a range 101· ,111y give11 JJe1·iocl Tl1t1s d111·1ng JJe1·1ods of tl1e ye,11· 
wl1e11 there 111,1y be lreqt1e11t 1·ises 111 te1111Jer,1t111·es above tl1e ave1·age, 
aclcl1t1on,1l l1e,1t ,vot1lcl l1ave to IJe ,1v;11la\J!e to b1·111g tl(J te111pe1·atu1·es at 
tl1ese ti111es to 111eet tl11s pe,tk. TJ1is• ,vo11lcl tencl to keeJJ scheclt1ling as 
sta\Jle as JJOss, ble. 

• 

For v111nte1· ti111e 1J1·01Jag,1t1011 111t1cl1 Io,11e1· te1111Jer,1tt1res can be 1n,1i11-
ta111ecl. Tl11s 111 orcler clt1e to sl101·t cl;1ys ;111d 1·eclt1cecl ,1111ount ol st1n
ligl1t. Tl1e i111po1·t,111t te111per,1tt1re JJl1ase 1n wi11te1· propagat1011 1s botto1n 
l1e,1t. He1·e botto111 l1eat can be 11101·e 01· less ,tel jt1stecl to 1neet tl1e propa
g,1to1·s 11eeds. Low te1111Je1·;1tt11·es, lJe!o,v 60°F 111 tl1e 111ed1a, 1neans tl1at 
tl1e c11ttings ,viii be 1n the be11cl1 a longe1· ti111e before root111g. 1\nv 1·ise 
. 

, 

111 te1n1Je1·at111·e 11p to so111e,vl1e1·e a1·ot111cl 70°F. ,viii 1nean less ti1ne in tl1e 
IJencl1 dt1e to n1ore ra1J1cl 1·oot111g. If a figu1·e cot1ld be statecl that ,vot1lcl 
111ost close!)' co111e to be111g tl1e 1nost s,1tisf,1cto1·y temperat11re, it Vl'Ot1lcl 
p1·obably lJe ,1rot1nd 65°F. 111eclia te1111Je1·att11·e ,v1tl1 aJJJJt·ox11n,1tely a 10°F. 
lower air te111pe1·atu1·e. 

011e tl1ing tl1,1t 111t1st IJe saicl ,1bot1t IJotto111 he,1t is tl1at rt 1nt1st be 
t1nifor1n. i\'fcrely l1av111g l1eat JJIJJes t1ncle1· tl1e IJe11c.h is 11ot suffic1e11t 
t111Iess tl1e s1cles ,11·e e11closecl so tl1,1t tl1e l1e<1t is t1111for111ly cl1s1Jersecl 1111cler 
tl1e 111edi,1. vVl1e1·e tl1e sicles ,11·e 11ot e11closecl, tl1e 111ecli,1 v111ll IJe tl1e ,\·,11·111-

. est j11st ove1· tl1e l1eat l111es ,incl root111g ,viii be 111ore raJJid 11ere tha11 
else,vl1e1·e 111 tl1e bencl1. 

Tl11s clisct1ssio11 011 ''cl11·ysantl1e11111111 JJ1·opagat1on'' sl1011ld IJ)' no 
111ea11s be cons1de1·ecl ;1s a closecl st1b1ec.t. Only the 11101·e 11111Jortant poi11ts 
have IJee11 co,1e1·ecl ,111cl son1e ol tl1ese 011ly IJrielly. In 1naking any con
clt1d1ng state111e11ts, 1t sl1ot1lcl be keJJt i11 111111d that tl1e abo,,e clisct1ssion 
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has been prepared mostly on the basis of experience and review of liter
ature and not on the basis of any pl,1nnecl experimental i11vestigat1on. 

(l\1r. Gitford concluded his discussion by showing a series of koda
chro111e pictures illustr,tting the ,proceclure of rooting chrysanthemu111 
cuttings at Yoder 13rothers.) 

* * * * * 

• 

PRESIDENT FILLJ\,[OllE: \,Ve th,tnk yott, l\1r. Gifford, tor this 
excelle11t ll1sct1ssio11 basecl 011 tl1e extensive chrysanthemum cutting op
eration at Yocler Brothers. Tl1e late start this 1norning nece.5sitates 011r 
conclucling this ses�ion at this time. lvir. G1florll will be present at the 
Plant Propag,ttion Qt1estio11 Box Sessio11 tonight and questions relating 
to his talk can be taken tip at th,tt time. 

The session recessecl <lt 12:30 o'clock . 

• 

• 

• 

• 

• 

• 
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THE PROPAGATION OF MALUS SPECIES 

D. s. BLAIR
• 

H 01·tz c1tll1t1·11 l D 1vzs1 on 
Ce11t1·al Expe1·zr11c11tl1l Fcz1·r11s 

Ottr1,L1r1, Onta1·10 

Fruit t1·ecs, a11cl apJ)les 111 J)articular, a1·e t1st1ally co1n1)oscd of t,\'(J 
genetically cli�tinct J),trts the root-syste111 cleveloJ)ecl tro111 tl1e 1·ootstock, 
ancl tl1e ste111 or !)1-ancl1 syste111, graltecl t1po11 the rootstock, both function
ing together ,is ,t single l1vi11g organic t1n1t On tl1e other l1ancl 111ost 
other econo111ic J)l,1nts a1·e J)roclt1ccd either lro111 cuttings 01· £ro111 seecls, 
and conseqt1ently tl1e11· 1·oot ,incl sl1oot syste111s are ot the sa111e ge11etic 
01·ig1n ,111cl co11st1tt1t1011 AJ)JJ!c rootstocks 111ay be r,11secl either f1·01n seecls, 
i11 ,vh1cl1 c,1se the stocks a1·e ol 111iscella11cot1s gc11etic 01·1gi11, 01· they 111,1y 
be r,1isecl by a veget,1t1ve 1nctl1ocl st1ch as stooling 111 ,,,J1icl1 case the stocks
are t1n1for111 i11 tl1e11· ge11etic co111posit1011. [11 pr,1ctice tl1ere is a range ol 
tl1e veget,1tively raisecl rootstocks e,1ch witl1 its own SJJecial cl1aracteristics. 

Tl1e cl1oice ot ,1 rootstock 1s governed by tl1e ,1i111s of the tree prQJ)a
g,1to1·. I11 tl1e e,1rly clevclo1J111e11t ol the ,tJJJ)lc indt1stry in Contincnt,tl 
Et11·ope. Tl�e Brit1sl1 [sles ,111cl 111 Nortl1 A111e1·ic,1, fruit growe1·s sot1gl1t 
trees ot v1go1· ,incl longevity. U11t1l rece11tly secclli11gs !1,1ve been rega1·ded 
as tl1e 111ost st1it,1ble t1ncle1·stocks fo1· st1cl1 1·eqt1irc111ents, bt1t certain of 
tl1e vegetatively JJrOJJ,1g,1tec! 1·ootstocks are no,,, sl10,vn to JJossess vigo1·. 
For ot1r J)rese11t J)t11·pose it is st1ft1cie11t to realize th,1t tl1e seeclling 1·oot
stocks are gener,1lly reg,1rclecl as ''vigo1·ot1s'' bt1t th,tt they arc of no11-
unifor111 ge11etic or1gi11; ,vl11le on tl1e otl1er hand certain vegetatively 
raiesd rootstocks a1·e ,tlso vigo1·011s, !)tit of t111ifor111 2cnetic origin. Some 
vegetatively ra1secl 1·oot5tocks JJrocluce trees of n1ediu1r1 vigor and still 
otl1ers ,11·e assoc1,1tecl ,v1tl1 extre111e dwarf111g ancl J)recocity. In practice, 
tl1erefo1·e, tl1e J)rOJ)agator 111,1y cl1oose a vegct:1tive rootstock tl1at will give 
hi111 a tree ,vitl1 tl1e de5i1·ed cleg1·ee of vigo1· an(l precocity. 

. It will be 1·eal1zecl at 011ce tl1at tl1c aJJt)le tree JJresents a nt1n1ber of 
co1nplex JJroblc111s. \,Vl1at, i11 l,1ct, 1s tl1e natt11·e of the so-called rootstock 
inflt1ence' Does rt cle1Je11d t1J)o11 tl1e al)1l1ty of a root-�yste1n to absorb 
st1bstances fron1 tl1e s011 or tlJ)On the ,1IJ1l1ty ol tl1e stein to tr;1ns1nit these 
st1bst,1nces or t1pon so111e co111IJ1nat1on of IJoth? The literature on the 
st1bject has now ass11111ed co11sidc1·al)le JJrOJJOrtions; in f,1ct, it rs so l,1rge 
that a general 1·ev1ew 1s ot1t of tl1e quest1011. Fro1n the clata on rootstock 
and scion relat1011sl1iJ)S prese11tlv avail,1blc, rt see111s that no one pla11t 
part clo1ninates tl1e entire t1·ee. Tl1e rootstock n1ay infl11ence the scion at 
011e time, the i11te1·111ediate ste111J)iece at a11other, ancl tl1e to1J scion at still 
anotl1er, all inclications of tl1e co1111Jlexity of rootstock and scion relatio11-
ships Actu,1lly, it cot1ld l1arclly be ot!1f'1v1,1se si11ce botl1 scion ,incl root
stock are so very cleJJendent 11pon e,1cl1 9tl1er for the means of s11bsistence. 
Tl1ere is evicle11ce to st1ggf'st tl1at in sornc c,1ses rt rnay lJe the ''nature of 

C 

tl1e t1nion'' as wl1en Ei\1f IX gi,·cs rt ch,1racterist1c dwarfing ,incl precociot1s 
effect. Ft1ncla111e11tally, however, tl1e 11att1re of tl1e t1nion cleJ)ends not 
only tlJJon tl1e co-01·cli11atio11 of tl1e ·111any ste111 tissue ft1nctions bt1t also 
UJJon tl1e sheer 111ecl1a11ic,1! J)roble111 of olJtain1ng xyle1n ancl phloem con
ti11uity in tisst1es "'h1cl1 111:1y or n1,1y 11ot h,1ve tl1e sa111e cell size, sl1a1Je anr! 
�trt1ctt11·e. Ft1rthern1ore, the nor1n;1l JJe1·ioclic1ty in tisst1e de,,elo1)ment 
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and tl1e ,vl1ole proble111 of t1·anslocatio11 are 111volvecl. It 1s appa1·e11t tl1at 
a g1·eat deal ol 1·cse,1rcl1 111 tl1e field ol a1)1)liecl !)!ant 1)!1ysiology is 11eces
sary before tl1e it111cl,1111e11tal ;1spects of tl1e rootstock and scion effects a1·e 
clearly t1nderstooll. 

Seedling J(ootstoc!(s: As stated earlier 1)ro1)agators have generally 
used seedlings ,ts tt11cler5tocks for ap1)les. Tl1e 111a1n objections to the 
seedling 1·ootstocks 1n ,viclespread use are the11· vigor and n11xed ge11et1c 
origin, fo1· 1nost a1)1)!e t1ees on seeclling 1·oots ,tre !rage ancl so111e,vl1,1t 
variable 1n tree J)erfor111ance. Nevertl1eless, seeclling rootstocks l1ave 
ce1·tain cles11·able ie<1tt1res. They are rel,1t1vely cl1eap, tl1ey a1·e less _ l1k_ely 
to beco111e virt1s 111tectecl, and they have a w1cle1· 1·a11ge ot co1111)at1b1!1ty. 
Even that ta11lt ol too g1·eat vigo1· can be j),trtly ove1·co111e 11 the p1·opa
gator uses seeclli11g 1·ootstocks that are k110,v11 to 1)roclt1ce s111alle1· t1·ees. 
Fo1· exa111ple, ,tt Ott,tv-',t, i\1Icl11tosh t1·ees J)rOjJ,tgatecl on 1vlalits b{1ccr1tr1 
1·obi1sta ancl A11to110,,ka seecll111gs a1·e <1bot1t tl1e s,1111e size ,tite1· 18 ye,trs 
as tl1ose J)1·01Jag<1te<l 011 £1\1[ I and El\1[ 11. 111 otl1cr wo1·cls, ivl. l1t1ccr1/r1 
a11d A11tonovk,t seccll111g 1·ootstocks p1·oclt1ce l1,trcly se1111-standard trees. 
These are selectell 1)are1�t,1l co111b111at1011s wl1icl1 greatly i1n1)rove tl1e 11ni
f9,r1n1ty and gener,tl perfor111ance ot the seecll1ng t111derstocks. Fttrther, 
at one oi ot1r Ex1)e1·1n1ental Farms a seed l)loc·k JJl,tnting of ,Antonovka 
and Bea11t1it1I A1·c,1cle, ,111other hardy variety, !1,1s J)rovecl very st1ccessf11!. 
In tl1e Great J>I,1111s 1·eg1011 so111e nt1r5e1·y1nen j)1·efe1· Col111nb1a seecllings. 
Here agai11 the sot1rce ol seed could be 11111J1·ovecl l)y a seed block ol Co
lu1nbia ,incl Becliorcl, ;111otl1er harcly era!). Seecl selection fo1· 1·ootstock 
J)roclt1ction is J)1·0 b,t b I y 11101·e ex1)ens1 ve tl1a 11 ex t1·act1 ng seecl f1·0111 ci de1·
J)1·esses. Ho,,,eve1·, ,tt Otta,,,a tl1e j)1·oceclt11·e !1as bee11 ve1·y effectively
l1andled by gri11d111g tl1e ap1Jles 1n an 01·d111ary tt11·11i1) J)ttlj)er ancl extract
ing the seecl 11·0111 the pttlj) in a long slt1ice co11t,11n111g a 11t1111ber ol baifles.
By this tecl1niqt1e ve1·y little seed is lost pro,,1cl111g tl1e wate1· flow 1s not
too great. ,v1th gentle agitatio11 the ptt!J) ,111d al)ortive seeds are ca1·riecl
over the b,tfiles ,tncl tl1e goocl seed settles 1n tl1e slt1ice. vVhere seedli11g
root�tocks are j)reler1·ecl 111ore attent1011 sho11lcl l)e given to the seed so11rce.

It wot1ld 11ot !)e 1·1ght to d1sc11ss apple seecll,ngs w1tl1out mentioning 
Apo111ix1s. Apo1111xis is the J)roduction ol seecl v-rithot1t fert1lizat1on. It 
is a defi11ite hi11cl1·a11ce to the plant breecler IJ11t 111ay J)1·ove to be t1seft1l 
to the pro1Jagator. Since apon11ct1c seecllings ,11·e 11s11ally genet1cally 1clen
tical with thG 1nothe1· J)!a11t they are esse11t1ally a clo11e .. l\.po1nictic seed
lings of 111ali1s s1llll111iens1s, to1·zngo1des, 1vl. Sr11·ge11t1, 1vl. platyca1·pr1. 1vl. 
S1ebold11 and ivl !111pe!1en,1s are presently bei11g tested as d,varfing root
stocks. Sax at the A1·11olcl Arboretu1n, Ha1·varcl U11ivers1ty, Brase at tl1e 
N.Y. State Agi ·ict1ltt1ral Ex1)erin1ental Station, Geneva, N.Y., and Clarke 
at the Pennsylv,tni,t State Univer�ity are conclt1cti11g these tests. Br,tse 
(I) has founcl tl1at M .. ,1llll1niens1s seedlir1gs are clwarl1ng ancl precocio11s.

ancl that they are qt1ite pro,nising as u11clerstocks. With M. to1·1ngo1des 
seedlings he h,ts fot1ncl that ten com111ercial varieties tested are not only 
fully co1n1)at1ble bttt also that they fruit at an e,trly age. Clarke (2) in 
his invest1g,1t1ons of ,tpo1nictic seedli11gs obse1·vecl that those of 111. Sr11·
,,z;ent1, 1vl. Szebr1ld1z ancl i\1. pel1enszs ,ve1·e i11co111J)atible w1tl1 the 1·ecl ;111cl 
sports of Stay111a11 ,,Vinesap, Rome Beauty a11cl Yo1·k I111perial. 

The ,vo1·ke1·s ,tt the Lo11g Asl1ton Rese;1rcl1 St,ttio11 1n E11gland ,11·c 
also interested 111 �J)Ot11ix1s. Since apo1111ctic seecll1ngs arise fro111 so111at1c 
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tisst1e, tl1e s1J1·eacl o[ vi1·t1s f1·0111 tl1e JJa1·ent t1·ee cott!tl be ,, p1·oblem. 
N eve1·theless only exte11sive i11vest1gat1ons can dete1·111111e tl1e it1ll root
stock value of apomictic aJJple ,eedl1ngs. 

Vegetative Root5tc,cl1s· Althot1gh most of the a1Jple t1·ees on the 
North ,1\mer1can Cont1ne11t are on seedling rootstocks, interest brot1ght 
,,bout 111,1inly throt1gl1 orcl1arclists' demands for s111,1ller tl1an standarcl 
trees as 011e means ot reclt1ci11g ,t sl1,11·1Jly rising co&t of 1na11,1ge111ent. 

One o[ the 1n,1i11 f,1ctors i11 favor ot clon,1I rootstocks is that they 
JJrocluce a known degree ot v1go1· a11d JJrecocity i11 tl1e scion variety. Fo1· 
exa1111Jle, tl1e most w1clely k110,v11 vegetative rootstocks ,ire tl1e East ]\,[ail
ing series ,vhere incliv1dt1al rootstocks are classitiecl 11·0111 clwarf to very 
v1go1·ot1s Exa1111Jles ot so111c ot tl1e better known t111clerstocks of tl1is col
lectio11 are EJ\,J IX, ve1-y clwa1·f, EJ\,J VII semi-dwarf, EJ\,f I a11cl El\'f II 1nod
e1·ately vigorot1s ancl EJ\,f XII ,111tl XVI very vigorot1s. 

When I "'as i11 Ger111,111y 1·cce11tly, I found th,tt tl1e El\'f XI 1s being 
ttsccl extensively. 1·111s is ,111otl1er ex,1n1ple of tl1e vigo1·ot1s t1ndcrstock. 
Tl1e reason it is usecl i11 Ger111a11y is that it 1s tl1e !1,11·cl1est ot the El\1 
series. It 1s the only Elvf rootstock t'l1at is sat1st,1ctory 111 1J,1rt1cular parts 
ot Gern1any, particularly sot1tl1er11 Germany . 

. l\.ltl1ough clonal rootstock ca11 produce orchard trees of the des1recl 
size a11d IJroductivi ty, ,1 11t1111ber ot factors mt1st be consiclered 111 such 
rootstock JJroduct1011. Possibly tl1e 111ost importa11t t,1ctor is the cost ot 
JJropagation. Stooling, tl1e 1·eco111111e11ded propagation 111etl1od for tl1esc 
clonal stocks, as it is p1·acticecl in England, is a tin1e-const11n111g, laborious 
t,1sk. At Ottawa, certain 111ecl1a11ical sl101·t cttts l1,1ve bee11 incorporated 
a11cl tl1ese can be 111ost easily IJresented by giving a rest1111e of our annual 
IJrocecl tire. 

Stooling: To establ1sl1 ,1 stool bee!, young 1·ootecl sl1oots of the root
stock cles1red a1·e plantecl in rows seven feet apart ,111cl two feet apart in 
tl1e rows. Well rooted sl1oots wl1ich are on the large size for budding 
are preferred. After spring IJlanting the young trees are JJrt1necl. Abo11t 
one-third of their growtl1 is re111oved and the trees are allowed to grow 
[or one season. Early tl1e lollow111g ,pr1ng the plants ,tre cut !Jack to aJJ
JJroxi111ately two 1ncl1es alJove grot1ncl level. Fro111 belo,v tl1ese cut sur
faces adventitio11s bt1cls 111itiate 11t1n1e1·ous shoots ancl tl1t1s ,1 crown is es
tabl1sl1ed. The so1I sl1ot1lcl be a goocl loam prefer,1bly 011 the light sicle 
bt1t witl1 an a1nple a111ot111t of 01·g,1nic 1natter, tht1s asst11·ing a friable soil 
fairly retentive of 1noistt11·e. If the area can be servecl by irrigation so 
111t1ch the better. When the yo1111gest sl1oots are a1Jproxi111ately six inches 
higl1 tl1e plants receive tl1e1r first 111ot1ncling of ap1Jroxi111;1tely four inches. 
1'he soil should be sligl1tly 111oist at 1nounding, ancl tl1e te11de1· young 
t11Js ol the shoots sl1oulcl 11ot be covered, a precaution tl1at prevents loss 
fron1 decay. Additional 111ound1ngs are n1ade as growtl1 progresses t1ntil 
tl1ere is a nine to twelve i11cl1 111ot1nd above the crown. l\1ot1nding can 
be acco1nplished with tl1e aicl of a l1iller which co11sists o[ a !lair of twenty
fot1r-1nch discs 1not1nted on a stttrdy plank ancl attacl1ecl to tl1e l1yclrat1lic 
11ft at tl1e rear of a tractor. Tl1e 111ecl1anical 111ethod of 111ot1ndi11g 1nust 
be SUJJple111ented by so111e l1a11cl labor. Tl1e 111ot111cls ,11·e left t1ndisturbed 
tl1rot1gh the late st1111111e1· ,111cl f,111 to allo,v rooting. Tl1e follo,ving spri11g 
tl1e earth is removed c!o,v11 to tl1e level of the 01·ig111,1l, cr0\\'11. A cligg1ng
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fo1·k is tl1e !Jest 1111plen1ent lo1· ,vith a lo1·k tl1e1·e is less cl1ance of cutting 
or b1·eak1ng olt the young tencle1· root;. All the sl1oots shot1lcl lJe re111oved 
lro1n the crow11, whe11 taking the rooted shoots lro111 tl1e c1·own ,1 sh,1r1J 
pair ot l1a11d JJrt111e1·s should oe t1secl. Tl1e sl1oots shot1lcl be detached as, 
close to the or1g111al cro,,111 as /Joss1ble leaving a ,tt1b ol one-qt1,1rter to 
011e-l1all inch. Alter tl1e sl1oots h,ive been re111oved the crowns ,ire lelt 
uncovered wl1ile nC'w aclvent1t1ous sl1oots ;ire to1·111·ecl lro111 tl1e stubs. 
Twelve to sixtee11 well rooted sl1oots to tl1e cro\\111 ,11·e co11sicle1·ecl tl1e 
111,1x1111t11n JJrodt1ct1011 t111cle1· 1de,1l co11cl1t1011s. 

Adc1ptr1/J1l1ty. Unlortt1n,1tely 101· tis 011 tl1e Nortl1 A111e1·1c,1n Conti
ner1t the l\•falli11g 1·ootstocks ;11·e of E11rOJJe;1n or1g1n. These 1·ootstocks 
l1,1ve lJeen known £01· centuries 111 Et1ro1Je t111cle1· va1·1ot1s 11a111es. Tl1rot1gl1 
tl1e years they l1ave beco111e 111ixed ,111cl 1t ,,,as 011ly tl11·ot1gh tl1e el!o1·ts ol 
H,ttton ,It tl1e East l\•Iall111g lZesea1·cl1 Station, Englancl, ,vho rogt1ecl ,ind 
typecl tl1ese rootstocks that we h,1ve the p1ese11t series. Tl1e f,1ct th,tt these 
rootstocks or1g1n,1tec! i11 a c!1111ate where 111oc!e1·,1te ,,,111ters anc! relatively 
sool st1111111e1· soil te1111Jeratt11·es /Jrev,11!, c1·eates ,1 1J1·olJle111 l1e1·e 111 Nortl1 
A1ne1·1c,1. For 111,111y oi ot11· aJJple growing regions the ]\,f,1ll1ng stocks a1·e 
not l1,1rc!y. ln tl1ese a1·eas comJJlete kill111g 111;1y 11ot occt1r but tl1e pe1·
lor111,1nce ancl longevity of aJJ]Jle t1·ees on tl1ese 1·ocitstocks a1·e seve1·ely 1·e
clt1cec! lJec,1t1se oi tl1e ,1cct1111t1latec! 1njt1ry to tl1e 1·oot syste111. At Otta\\'a, 
El\•I JX 'a11cl El\•I I 1·ootstocks l1ave been 111ore st1sce1Jt1ble to ,,,i11ter in1t1ry 
tl1a11 the other rootstocks ol this series testecl Ft11 ther1nore, the JJerlor111-
a11ce ot tl1e £;1st l\•Iall111g clones,l1as IJee11 1111s,1tisiacto1·y 111 so11tl1e1·ly aJJple 
g1·0,ving 1·egions whC'1·e l11gh soil te1111Jeratt11·es exist. lZece11tly tl11·011gh 
co11t1·olled ex1Jerime11t,1tio11 Nelso11 and T11key (7) ,it l\•Iicl1ig,111 State 
U11ivers1ty !1ave sho,vn th,1t 111ed1,1 te1npe1·att1re; al!ect the \Jerfor111,1nce ol 
tl1ese stocks ;111cl th,1t they JJrefer ,t cool 111ed1,1 te1111Jer,1t11re clur1ng tl1e 
g1·owing season ln an e11cleavour to ove1·co111e tl1ese JJ1·oble111s ;1 rootstock 
selectio11 JJrogr,1111 l1;1s lJeen car1·1ecl ot1t tor ,1 n111111Jer ol ye,1rs ;1t Otta,,,,1. 

Seecl o! !1;11·cly ,tpJJle SJJCc1es 1s IJro11ght 111 to Ott,1wa tl11·011gl1 tl1e 
cou1·tesy of the i11te1·11at1onal �eecl excl1,111ge. Tl1e JJlants grow11 lro?11 rl1ese 
seecls a1·e st1IJjectecl to ;1 stool111g test. Preli111111;11·), selectio11 1s 011 1·oot111g 
alJ1!1ty, ;incl s11bseqt1ent selectio11s ,ire 011 h,1rcliness, vigor, .a11cl comp,1t
il)1!1ty. It 1s l1opeci tl1at tl11s work ,viii pro,11cle ;1 series of I1arcly rootstocks 
tl1at 1·a11ge in vigor fro111 cl,v,11·f to v1go1·011s. j\!J.alit.� 1o!Jtt.�la No. 5 rs a root
stock 1·esulting J1·0111 tl11s JJroiect. It is a 1·ootstock \\1l1icl1 roots 1·e,1d1ly l)y 
tl1e stooling 111etl1ocl, is moderately vigorot1s anc\ 1s com1JatilJle with most 
va1·1eties ApJJroximately l 00 otl1er selectio11s of l\-Ialt1s species a1·e being 
tested. 

lncompr1t1/J1!1ty: So111e serious cases of i11co1111)atibilitv l1ave occ111·recl 
\vitl1 clon,11 ;tocks. S11cl1 !1,1ve 1·est1ltccl in the con11Jlete' lail111·e ot tl1e 
,tock-scion co111bi11ation. Tl11s i, n111ch less likely to occ11r witl1 tl1e l1eter
oge11ou� see ell 111g st<)cks. N evertl1eless, 1 f the rootstock-scion con1 IJina tion 
1s extre111ely 11111Jo1·tant tl1e ''Nicolin'' S\'st:::111 ol sl11elcl IJuclcl1ng c,111 over
co111e st1cl1 i11co1111J,1tib1lity. By tl1e ''Nicoli11'' methocl a s1nall sli,,er of 
wood of ,1 compatible variety 1s placed bet\\reen the t\VO incompatible 
varieties. Short 1nter111ecliate stemp1eces can also be e1nployecl to over
come tl11s trot1 ble. 

' 

Vi1·1tses have become ,1 very seriot1s p1·oble1n i11 clon,il rootstocks, a11cl 
tl1e J)ropagation 111etl1od itself is concl11cive to a 1·ap1cl sp1·eacl of the dis-
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ease. In Europe, all tl1e E,1st l\1Iall1ng clonal dpple rootstocks l1,1ve been 
J:ound to carry vi1·11s oJ: one lor1n or ,111otl1e1·. 1-his s1tt1at1on 1s very cl1s
tt1rb1ng since tl1e v:1r1et1es bt1clclecl on these rootstocks beco1ne virus in
lected also and unless heat thera!)Y proves ellect1ve 1n inactivating tl1e 
viruses, the t1se oJ: tl1ese clon,11 stocks 111,1y l1ave to be curtailed. 

Dr;uble-vl101·/ctng: So l,tr, tl1e v,11·ieties usecl as vegetative roots tocks 
are those th,tt root reacl1ly ,vl1e11 sttbjectecl to stooling. As 1nentioned, 
the well-known clonal roots tocks !J1·ocl11ce certain def in1te eflects. 1'here
fore, cliflere11t 1ntermed1dte� c,1n J)1·ocluce ,1 gre,tt 1·ange of these ''1-oot
stock ellects," ,incl since rec1p1·oc,1l g1·,1lt 11n1ons do not bel1ave in tl1e 
sa111e ,vay, tl1e ra11ge ca11 be i11creasecl e11or111011sly. Now the El\1I lX 
root�tock is clwarling ancl 1)recoc1ou�, bt1t it 1s not h,trdy. In ,l cl11n,1te 
unst1itable lor Ei\tI IX, tl1e 01·ch,1rcl1st co11ld t1se an inter111ediate ste111piece 
that woulcl give h1111 tl1e cles1red .51Le, !)J ecocity a11d harcliness. 

vVe a1·e trying, for exa111JJ!e, tl1e v::i1·1ety llobin cr,tb, wl1ich is used 
extensively 011 tl1e Great Pl,11ns 1·111s variety '.vl1e11 111sertecl between a 
vigorot1s �cio11 variety w1 II give a tree ol s111,111 size ancl will overcorr,e tl1e 
l1arcliness JJ1-ol)lem JJresent whe11 sl1ort 111te1 1necl1ates of Ei\t[ roots tocks are 
usecl. 

\,VJ1e1·e l1arcl1ness 1s 11111)ortant 1n tl1e trunk ancl c1·otcl1es of the t1·ee
even longer intern1edi,1te ste1np1eces ,ire 11sed. The possibility ol build
ing a tree with a l1,1rcly lra111ework to solve the proble111 of winter hardi
ness 1n the colcler regions h,1s rece1vecl considerable ,1ttent1on at Ott"awa. 
S0111e sixty sten1 bt11lclers l1ave bee11 ,111cl are 111 tl1e JJt·ocess ol being ev,1l-
11atecl Tl1ese ste111 builders 111u�t be l1a1-cly; tl1ey 11111st be co1npat1ble ,viLh 
the rootstock ancl the scion variety, they 111ust be 1necl1a11ic,1lly st1·ong, 
,111d lin,1lly, tl1ey n111st prod11ce the clesired vigor ,111cl shape of tree. Prop
agators l1ave JJreler1·ecl H1ber11al bec:111se it 1s easy to topwo1·k and is com
J)atil)le with 1nost varieties, b11t H1bernal l1,1s not J)rovecl n1ecl1anically 
st1·ong when the trees co1ne into l)e,iring. The ste111 bt11lder constitt1tes 
tl1e 111ain lra111ewo1·k ol tl1e tree, tl1at is, the trunk ,incl so111e lour to six 
scaf(olcl li1nbs workecl over to tl1e scion variety aJJproxi1n,1tely twel,1e 
inches lro111 tl1e tr11nk. B11dcling 1s the 111ost econon11cal 1nethod of wo1·k-
1ng over the sca[tolcl limbs. Top-,\'Ork1ng at distances greater than twelve 
111ches 111ay cause considerable late1· t,vist1ng ,111d breaking of tl1e li1nbs. 
On tl1e otl1er l1a11d, if the bucls or g1·alts ,11·e 111se1·tecl too close to the t1·11nk, 
cont1nt1ed trt1nk g1·owth soon envelops tl1e 1111ions ancl the p11r1Jose of top
working or hardy tree IJt11ld1ng is clefeatecl. 

-

Citttzngss The de,nand for apple trees lluctuates and (or this reaso11 
stool beds are too constant ancl since c11tt111gs can be var1ecl to 111eet tl1e 
regt1ire1nents this 111ethocl of JJropagation is eagerly sought. 1\lthougl1 
s01ne st1ccesses have bee11 attai11ecl experi111entally 111t1ch is still to be 
learnecl before fr11it trees can be JJrOJ)ag,1tecl co1n1nercially by hard,voocl 
a11d softwoocl stein cuttings. 

The p1·oble111s of p1·opagat1ng apJ)le rootstock varieties by hard,vood 
stein ct1ttings have long been unclerstood ancl have engaged tl1e attention 
of 111any investigators at the E::ist :\1f,1ll1ng Researcl1 Station, Englancl, 
notal)ly G,1rner ,incl Hatcher (4). The e,1rly 1-e�e,1rch ,vas concernecl p1·i-
1narily with the cutting 1n its nu1·sery t:'nv1ron1nent. Later the effects rJf 
g1·owth regulating che1111cals ,vere in,1est1gated intensively. Now the in-
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teractio11s ot tl1ese tac tors cot1 !)led w1tl1 tl1ose 1)1-ese11 t 111 tl1e t1·,111si tio11;1 I · 
develop1nent ol the J)lant are being stt1tliecl 

· G1·owt/1 Stc1ges of F1·i11t T1·ees: The tact tl1,1t J)l,1nt lile a11cl lrt11t t1·ees
in J)a1·t1cular t111clergo, like a111111,1ls, 111eta111or1)!1osis 111 tl1e1r cleveloJJille11t 
1s 11ot ge11erally ,1pp1·ec1atecl. U11!1ke ,in ,1n1111,1l, ,vl1ere 1neta111orJ)l1os1s 
,tilects the wl1ole !Jody, truit trees retai11 tl1c c!1ltcrent tJl1,1ses th1·oughout 
their life. These JJl1;1ses a1·e ot ;1 p11ysiolog1cal 11,1tu1·e a11d altl1ot1gl1 tl1e 
it1ncla111ental causes ;11·e 11ot lt1lly t111derstood, tl1e1r exte1·nal leatt1res are 
qt11te clet1n1te ,incl a1·e ge11er,1lly rele1·1·ecl to :1s tl1e Jt1ven1le. tra11s1tional, 
111,1tt11·e ancl se111lc pl1ases. -rhese stages ol c!eveloJJ111e11t ,11·e ot JJ1·otot111cl 
1n1J)Ort,1nce to those eng,1gecl 111 l1·111t t1·ee 1·ese,11·ch, pa1·tic11larly the JJ!a11t 
propag,1tor ancl tr11it IJreede1·. As e;11·Iy ,1s I 900, Goebel (6) obse1·vecl tl1e 
1·eacly-root111g of ve1·y yot111g seecll111gs :ind estalJ!isl1ecl the te1·111 Jt1,,e111!1ty 
to clescr1be tl1e IJl1y�1olog1c,1! concl1t1011 Fritzscl1e (3), Gard11cr • (5), 
Olclen (8) a11cl Passecke1· (9) JJrese11t 1·est1lts 1!l11strat111g lack ol rooti11g 
l1·0111 tl1e 111a tt1 re f 01·111s a 11cl g ooc! root111g I 1·0111 tl1e J ti ve111 le lo1·111s. \,Vher
eve1· l we11t 111 Ge1111any thi� l,111, I lo11ncl tl1at the lr111t breeclers ancl 
p1·01Jagato1·s we1·e ve1·y 111t1cl1 co11cer11etl ,1bot1t g1·0,vtl1 st,1ges i11 trt11t 
t1·ees. l tee! tl1at ,ve 111 tl1ts co1111t1·y l1ave ove1·Iookecl tl1is 1n,1tter ancl 
sho11lcl give 1t 11101·e ,1tte11t1011 . 

Tl1e l1arcly 1·oot�tock, 1vl. 1 rJ/1i1sta 5, w,1s t!eveloJJed ,it Otta,va 11·0111 
011e ti11ally-selected seec!l111g 1·;11setl t10111 seec! obt,1111ecl 111 I 927 11·0111 
!Zt1ss1a tl11·ot1gh tl1e co11rtesy ol tl1c i\1 11o!t! 1\1·bo1·ett1111. A stoolbecl w,1s
establ1�!1ecl, a11cl 1t w;1s 11otecl tl1,1t tl1e yo1111g sl1oots ,vere, a11cl a1·e, 1·ougl1,
tho1·ny and t,vrggy, all cl1a1·acte1·1st1cs ot ,,,J1,1t 1� te1·111ecl ··111ve111le'' g1·0,vtl1. 
As tl1e 1W. 1·0/J11sl(1 5 trees clevelo1Jec!, J;1ter sl1oot-growtl1 l,1ckecl tl1e SJJt·111g 
ancl t,v1ggy cl1aracte1·. J\1!01·eove1·, ,vl1e11 b11i:ls we1·e t,1ke11 lro111 tl1is later 
shoot-growt]1 ancl b11cldec! 111 the n111·se1·y tl1c 1·est1lting trees procl11cecl 
s111ootl1, �JJ111eless growtl1 i11 co11tr,1st to tl1e cut-back 1vI. ro/Ju,tr1 5 de
velo1J1ng {1·0111 aclve11t1tiot1s IJ11c!s. These l,1tte1· 1J1·ocl11cecl tl1or11y g1·0,vtl1. 

S111ce ,vork111g "'ith s111ootl1e1· ,111cl s1Ji11less g1·owtl1 1s eas1e1· ,ind 11101·e 
ple,1sant, it was clec1clecl to est;1blish ,1 seco11cl. stool bee! of the s111ooth 
tyJJe. The \J11clcl1ngs tor tl11_s seconcl stoolbed ,vere layerecl in l 948. The 
1\1. 1·u/Ji1slr1 5 trees £1·0111 ,,,h1cl1 tl1e b11c!s ,,,ere o!Jt,1111ecl l1,1d IJeen pl,1nted 
1n 1938, a1JJJrox1111atcly IO years alter gern11n,1tion of tl1e seecl. Tl1eretore, 
bucl source £01· tl1e seco11cl stool bee! w:1s ,1bo11t 18 )'ea1·s l1·on1 seecl ger1111n-

• 

at1on. 
TI1e seco11d stool bed is JJrovicl1ng 1nater1,1I ol v,11·ying tl1orniness, 

but tl1e tendency 1s to s111oothness ancl the a!Jse11ce of s1Jines. However, 
rooting 111 the seconcl 5tool !Jed is 11111ci1 less IJrolitic ,incl wl1e11 11secl as a 
ste111 b111lcler lurthe1· gro,vth a1Jpears to be slower ,111d 111ore 01Jen th,111 
,vl1e11 tl1e tl1or11y tyJJe is 11secl, cl1ffe1·e11ces !Jotl1 pl1ysiolog1cal ;111cl 11101·pho
log1cal. 1'11e less 1J1·0Iilic 1·ooting 1n ,incl slo,\·er gro,vtl1 ol tl1e seconcl stool
bee! 111,1y 11ull1Ly the easier wo1·k111g witl1 st1cl1 111,1teri,1l. Aclc!itional 1nor
/Jl10Iogical d1lte1·e11ces are tl1e le,,,e1· bt1t !d1·ger leaves 011 shoots in tl1e sec
oncl stool bee! ancl the stat1stic,1Ily s1gn1lic,1nt cl1lference 1n ,treas of bark 
betwee11 cross-sections of lateral roots of tl1e s;11nc age fro111 the two li11es. 
On tl1e other l1ancl, cytologic,11 exa111i11at1ons sl10,v no cl1ffe1·ences in 
chromoson1e nu111ber (2n = 34), sl1aJ)f' or Sile. Ft1rther, 1nvestigat1011s 
underway on tl11s rootstock i11clucle ex1Je1·1111e11ts clesignecl to sho,v ,vl1etl1-
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' er the second stool bed rs a ''transitional'' or ''matt1re'' growth stage of 
M, ro/Justa 5 ,incl, if so, the effect on earliness of fruiting. 

In other pro1)agation stttdies '\'I tl1 ivl. 1·0/Ju,sllt 5 it has been observecl 
that tl1e source ot prop,1gation material is ot prime 11nportance. Tl1e 
nu1nber oi le,1f-bt1cl ancl soit tip cuttings tor1n1ng roots w,1s ta1· greater 
when they were take11 iro111 the or1gir1al stool bed tl1an when gatl1ered 
tro1n I 8-ye,tr-old stock trees or iron1 2-year-old n ur�ery trees tl1at hacl been 
bucldecl iro111 these stock t1·ees. .A.j)parently tl1e severe annt1al pruning 
of the stool !Jed ret,trds pl1)'S1olog1cal develo1)n1ent of tl1e 1)la11ts, tht1s 
ret,1in1ng certain characteristics lor rooting assoc1,1tecl ,vitl1 jt1venility. 

In rootstocks stttdies oi tl1e j)ast thirty years ,tt Ottawa, attemJ)ts 
l1ave 'been 1n,1cle to J)rop,tgate vegetatively st1cl1 harcly ct1lt1v,1tecl varieties 
as Anis, Antonovka, Cl1arl:1n101l, Hil)ern,tl, ancl Virginia Cr,tb. One
ye,11·. ,vl1ips ol tl1ese var1et1es tl1,1t 11,td lJeen prOJJ,tgatecl 011 a hardy root
stock were layerecl. None rootecl ,veil ;111d ;111 were co11siclerecl of no val11e 
<lS vegetative rootstocks. Seecllings ot ,1 nt11nber of these l1arcly ct1ltivated 
var1et1es were ct1t back l1arcl ancl 5tooled. Se,,eral 1·ootecl qt11te well ancl 
are now be1n� st1IJ1ectecl to stool1ng, i11co1111Jatil)il1ty ,incl ha1·cliness trials. 
Tl11s ,1g<1i11 1llt1str,1tes tl1,1t yot1ng ,tj)ple seedlings. ot ,tn ,tpJJle variety in 
the j11venile phase 1·oot 11111ch 1nore 1·eaclily tha11 clo sl1oots lro1n tl1e 
1nature phase of the s,1n1e ,1,1riety. vVe lee! thdt the time has co1ne when 
,ve shot1lcl ret,1in ,ti! ottr 11ew i11t1·ocluctio11s 1n the j11ve11ile phase so that 
they n1ay lJe pro1)ag,1tecl veget,1tively. I w,1s s11rp1·isecl to find that son1e 
of tl1e Ger1nan pl,1nt lJreede1·s 111,11nta1ne<l juvenile clones ot all of tl1eir 
new selections. Tl1ese are bei11g JJ1·01Jagatecl by hardwoocl c11tti11gs, there
by red11cing tl1e cost of p1·ocl11ction. 
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9. Passecker, F. I 944 . .  J ugend ancl Alte1·sfor1nen bei de11 Obstegel1ozen.
Ga1·tenbautuiss. 18: 219-230.

l\1IODElli\ TOR J�LAIJl: I ,11n 110w going to c,111 on Dr. S. H.
• 

• 

Nelson to give you the 1·es11lts of l1is wo1·k-tl1is ·past seaso11 in J)1·opag,1t111g 
apple· fro111 !eat-bud c11ttings. 

Dr. Nelso11 is a JJlant JJropagato1· e1111)loyecl by the Ca11aclia11 De
part111ent of Agriculture. I don't know of any other si111ilar 1Josition in 
the entire Dominion Ser,1ice. He \\'as aJJpoinred a fe,v years ago to work 
exclusively on the problems 1)ert,1ining to tl1e pro1)agatio11 of fruit a11d 
ornan1ental m1terials. vVe consicler this matter of JJropagation to be ol 
eql!al i1npo1·tance to orl1er JJl1,1ses of 011r ho1·ticultural work. Dr. Nelson 
took l1is u11dergr,1tluate work at Ontario Ag1·icultural Colleg·e and, as ,1 
gradu,tte st11cle11t at lvfichig,1n St,1te University, ,vo1·kecl with 1)1·. H. B. 
Tukey. Therelo1·e he has q11ite a11 apJJreciatio11 of JJropagatio11 work a11�! 
experi1nents wl1icl1 are in progress in the United St,1tes. Dr. Nelson! 

' 

l)R. NELSON: I think it is r1eedless tor n1e to say that 1 a111 ve1·y
happy to be here today. It is a ple,1s11re and ;1n ho11or to have the OJJpor
tunity to desc1·ibe to yo11 111y 1·ece11t ,vo1·k \\0itl1 leaf-lJt1d cuttings. 

Dr. Nelson p1·ese11te(l !1is paJ)er, entitlecl: ''lvfal11s Understock from 
Leaf-bud C11ttings." (AJJp]a11se). 

MALUS UNDERSTOCK FROM LEAF-BUD CUTTINGS 

-

DR. S. H. NELSON 
• 

Ho1·tic11ltit1·al Division 
Cente1·al Expe1·i·r1ientizl J•a1·ms 

Otta1ur1, 011tr11·io 

• 

' 
As lvfr. Bl,tir has poi11tecl 011t in l1is st1rvey, tl1erc ,ire t,vo or tl1rec 

broacl types of rootstocks tl1at c,111 be 11secl as 11nderstocks lo,· aJ)f)les. 
vVitl1 due respect to seedli11gs ancl apo111ictics, we will leave these ancl 
conce1·n 011rselves 011ly ,vitl1 clonal 1·ootstocks, for the )Jt1rpose ot this 
JJaper. 

Let 11s reiter,1te a little ft1rtl1er. It l1as l)een IJrougl1t out that stool 
bed 111ai11te11ance is costly a11d l,1bo1·io11s, .ancl eve11 witl1 111ecl1,1nic,1! ,1icls 
the JJ1·oductio11 of clo11al rootstocks is exJJensive. F11rtl1er111ore, witl1 stool 
beds ,1 ratl1e1· fixecl ;1111ou11t is J)1·oclt1ced e;1cl1 ye,11· ancl the flexilJility 
requi,·ecl to fit tl1e unstable 1·eq11ire111e11t 1·01· apple t1·ees is lacki11g. So,ne 
1nore flexible 1netl1od is clesired, ,111cl c11 ttings nat11r,1l Iy a pJJear to 1·i t this 
J)roble111.

At Ottawa, 1·,1ndo111 atte1npts l1ave IJee11 111ade ove1· tl1e ye,1rs to root 
l1arwood c11ttings, b11t ,11itl1 little s11ccess. Cli111atic facto1·s ce1·tainly 1Jla)' 
a11 i1111Jort,111t role si11ce we ca1111ot li11e out cutti11gs i11 the f"ielcl, as is 
l1eing do11e in E11rope. A11otl1e1· factor, l10,ve,1e1·, 1n;1y have bee11 tl1e 
111at111·e pl1ysiological conclitio11 of tl1e ,,,ooc_l, 1·efe1·red to l1y l\1£1·. Bl,ti1·. 
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Root ct1ttings l1ave p1·oven to bE' ;1 .successft1l ,vay of propagating 
rootstocks, b11t here, ,1gain, cost ;111d ;1,1ail,tl)ility rather rt1le out this 
1netl1ocl unless it is of J),1rtict1lar i111port,1nce experi111entally. 

Now we co111e to softwood c11ttings. As reJ)Ortecl in a recent issue ot 
the A111eric,1n Nt1rsery111an, l)oth solt ti)) and leaf-bucl ct1ttings rootecl i11 
a preli111ina1·y st11 ·vey. Leaf-bt1d ct1ttings ,,,ere partict1larly pro1nisi11g in 
this st1rvey tinder contin11ot1s inist ;ind a glazed prop,1g,1tion box .. The
cuttings were take11 si111ila1· to tl1e bt1cls usecl in l)t1d grafti11.g bt1t the 
leaf was not det,1checl. T'l1e c11tti11gs we1·e st1bjectecl to 1netict1lot1s care, 
such ,ts shading ,111cl syringi11g, in tl1e gl,1zed J)ropa<.!,ttion box. Briefly, it 
was shown tl1at tl1e ap1)le rootstock 1\1lalt1s #5 cot1lcl l)e 111t1ltipliecl st1ccess
fully by leaf-bucl cuttings, ancl that soft tip c11ttings also showed pro1nise 
under 1nist. 

Having provecl th,tt sucl1 cutti11gs ,vot1ld root f,1i1·ly rE'adily, a siz,1ble 
experiment was j)lannecl tl1is yea1· t1ncle1· co11clitin11s more fe,1sible com-
1nerci,1lly. Six pro1)ag,1tion fra1nes were estal)lisl1ecl. These i11clt1clecl: 
· (l) Intermittent 111ist ot1t-of-cloors, t1sing the day-night clock ,incl

111inute ti111er. t\ spray \\'as ,t])J)liecl inte1·1nitte11ely throt1gl1 Florida ,rc;50A 
nozzles £1·0111 6 a.in. to 8 p.1n. clailv. t\t first the SJJr,tv interval was twelve 
seconcls in sixty, ;111d l,1ter reclt1cecl to fot1r seconds i11 sixty. A windl)reak 
of bt1rl,1p was placecl ;11·ot1ncl tllE' fr,1n1e. 

(2) Intern1ittent 111ist in greenho11se. S,1111e as J)reviotis clescription.
exceJ)t it ,vas ])laced 011 the siclE' IJe11ch of a greenl1ouse. 

(3) Contint1ot1s 1nist ot1t-of-cloors. San1e set-tip as intern1ittent, ex
cept SJ)J·ay conti11t1ot1s fron1 6 a.111. to 8 J).m. cl,1ily. 

(4) Plastic tent ot1t-of-cloo1·s. f\ ,voocl fra111e ,vas built over the J)rop
agatio11 fra111e ancl covered with a clot1ble layer of cl1eesecloth. Over this 
a roll of J)olyetl1ylene 132 i11ches ,vide ,,,as s1)re,1cl, ctit to length ancl 
stapled in ])lace, leaving· ·the sides so they coulcl be rollecl up. 

(5) Pl,1stic tent in tl1e g1·eenl1ot1se. Here, again, tl1e set-tip ,vas very
.�imila1·, except tl1e enti1·e fr,t·me w,ts hinged on one sicle ancl coulcl be
lifted. 

(6) Glazed propag,1tio11 !)ox. Here tl1e glass ,vas sloped erfougl1 on
both sicles to allow condens,1tio11 1·t1n-off. Tl1e ligl1t for reach compart-
111ent ,vas hi11gecl to the centr,tl 1·iclge. 

Four meclia were incluclecl in each J)ropag,ation frame, namely, sand, 
s,111d plt1s peat, sphagnt1111 111oss, ,111d ver111ict1lite. 

Ove1· all, five types of c11ttings were tisecl-the standard soft tip cut
ting, ,tnd fot1r tyf)es of leaf-bt1cl c11tting·s. Since ct1tting the shallow sl1ields 
was ti111e const1111i11g, it ,vot1ld be 111ore exJ)edient to ct1t the cu1·rent 
�·rowth abot1t three-qt1,1rters of ar1 inch ,tlJove and l)<:'lo,v tl1e btid witl1out 
scoring, ancl tl1is for1necl one of the treat111e11ts. For the second type, 
similar bt1cls ,vere 1nacle ancl sco1·ecl on the sicle distal fro1n the bud. For 
the first t,,,o tyJ)es, the IJt1ds l1ad 11ot expandecl or were not showing aux
iliary g·1·0,vtl1. ,,vith Jvf. rob11sta #5, ho,vE',,e1·, there is a g·reat tenclency 
toward spt1rring·, ancl tl1erefore tl1e otl1er two treatmeN.tS consisted of 
leaf-bt1cl ct1tti11gs "'ith active b11cls that ,,,ere tinscorecl and others that 
were scorecl. For tl1e J)t1rpose of tl1is paper, thev ,viii hereafter be re
ferrecl to as ,tctive le,1f-l)t1d ct1tting·s, althougl1 they coulcl well, and J)Ossi
lJly 111ore co1·rectly, be c,1l!ecl '.'111allet ct1ttings." 
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Cuttings we1·e taken fro111 1nat11re 18-ye,ir old stock trees and the 
j11venile for111 in the stool becls. J t ,vas planned to t,1ke cuttings at tl1ree

1

intervals during the s11111n1er, b11t cl11e to he,1vy demands lor space l)y 
ornamental 111aterial 011ly t,vo dates ,vere possible. 

Hor111one t1·eat1nents of Ho1-111odin #I, Hor111odin #2, Hormodin 
#3 and Cl1loro1none were e1111)loyed. 

In all, 6,150 111alus 1·obitsta #5 c11tti11gs ,vere take11. E,tch treat111ent 
consistecl ol five 1·e1)licatio11s ol te11 cuttings eacl1. \,Vhe1·e only t,vo cor11-
parisons were 111,1de, the clata was s11bjectecl to tl1e St11dent-Fisl1er ''t'' 
test for significa11ce. \•Vl1e1·e 111ore tl1a11 two co1111)arisons ,vere av,1il,1ble, 
tl1e data was subjected to a11alysis of variance and the least significant clif
fe1·ences calcul,1ted. 

No,v to consider tl1e results. First of all, the glazecl J)rorJagation lJox 
out-of-doors, the plastic tent out-of-doo1·s, ancl the j)lastic te11t in the 
greenl1011se were co1111)lete failures. v\1ith tl1e g·lazed J)rOJ),1g,1tion l)ox, tl1is 
is 1·atl1er cont1·adictory to the J)1·eli111inary finclings. Tl1is p,tst s11n11ner, 
howeve1·, was un11s11ally !1ot ancl tl1is unnatu1·al ,veatl1er v,•as of j)1·olonged 
cluratio11. Sl1acling was incre,1sed, b11t even t,vo layers of cl1eesecloth a11cl 
a layer of b11rlap failed to stOJ) tl1e scorcl1i11g of the cuttings. This s11m
n1er has clearly show11 tl1,1t the gl,1zed J)ropag,1tion box, ,is \\•ell as· tl1e 
plastic te11t, cannot i)e reco111111enclecl 11niversally, ,1ltl1011gl1 tl1ey JJro,•e 
successf11l in so1ne seasons. Fo1· tl1e co1111)arison of tecl1niq11es, only three 
treat111e11ts were let·t, na1nely, contin11011s 111ist 011t-of-c!oors a11d i11tern1it
tent 111ist out-of-cloors a11cl i11 the g1·eenl1ouse. \,Vit!1 soft tip cuttings it 
was fou11d tl1at continuous 111i�t was tl1e best tecl1niq11e, b11t not ve1·y s11-
J)erior to the i11ter111itte11t 111ist 011t-of-doors. Botl1, ho,vever, were s11per
ior to tl1e i11termittent 111ist i11 tl1e greenhouse to a hig·h degree of sig11if
icance, as s110,vn i11 Table l.

Table 1-R<.>sults of soft tip cuttings of l\lalus robusta #5 

"freatment 

Co11 tinuous 1nist 011 t-of-doo1·s 
Intermittent n1ist 011t-of-doors 
In ter111itte11 t 111ist i11 g·reenhouse 
L. S. D. 5 % level
L. S. D. I% level

A veragc per ce11 t rooting 
Check Chloro111011e 

96 

88 
34 
3.8 
5.5 

• 

94 

92 

42 

2.3 
3.4 

The lraf-lJ11cl c11tti11gs, the i11ter111ittent 111oist out-of-cloors ancl con-
tin11011s 111ist out-of-cloors treatments g,1ve res11!ts that were very si1nila1· 
ancl were superior to the i11tern1itte11t 1nist in tl1e greenhouse. The results, 
!1owever, were insignificant, except v-·ith the active non-scored type witl1
no hor111one. No ex1)la11ation for this exception is a1)parent.

When the 1neclia ,vere consiclerecl, there were no significant cli ffer
ences between tre,1trnents. There v-1ere, however, clefinite preferences ,is 
far as the operator was conce1·ned. Vermic11lite ,vas fo11nd to be ratl1e1· 
111essy 11ncler tl1e 1nisting syste1ns, ,incl tencled to settle. With spl1agn11n1 
1noss, severe settling occ11rrecl, and although rooting v-1as extensive, con
siclerable breakage occ11rrecl i11 extracting the roots fron1 the 111ecli11111 . 

• 
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Possibly both of the fat1lts cot1lcl be overco111e, to a degree, b)' fi11ely 
sl1redcling the sphagnun1. Fro111 the propagator's view, sl1arp s,1ncl, 01· 

\ 

sand JJl11s JJeat, ,vas the easiest to work witl1 ancl very satisfactory. 

Table 2:-Media comparison for rooting Malt1s robusta #5 

Media 

Sane! 
Sand )Jl11s )Jeat 
Sphag11111n moss 
Ver111iculite 

Average 
Tip 

88 
96 

100 

92 
• 

per ce11t 1oc,ti11g 
Leaf-h11<l ;ictive, sc<>rc<l 

• 

78 
74 
72 

56 

Only two of nine c.01nJJ,1risons betwee11 chloro111one tre,1tecl a11cl 
cl1eck c11tti11�s JJ1·oved to be signitic,tnt in favor of the ,1dclition of tl1is 
hor111011e. Hor111ocli11 JJOwclers were also usecl along ,,,ith cloro1none i11 
four co111parisons. As sho,vn in T,1ble 3, Hormodi11 #2 and Hor1no
di11 #3 g·ave the gre,1test rooting in the early 111aturity ancl were l1ighl\' 
sig·nificant over tl1e check. It was noted witl1 Hor111oclin #3 that there 
was· so1ne toxicity, l)ut with chloro111one there w;1s killing of tl1e tiss11e 
wherever tl1e liquicl to11cl1ecl. Tl1is killing w;1s in the i1n1nediate re�io11, 
and rooting occurrecl above the injurecl are,1, b11t the percenta�e rootin�. 
althoug·l1 g1·eater th,tn tl1e cl1eck, was sig11if'icantly redt1ced belo,v tl1e 
other l1or111one treat111ents. vVith the late 111aturity the sa1ne g·ene1·;1l 
JJatter11 existecl "''ith the tip c11ttings. However, "''itl1 the leaf-b11d c11ttinl2s 
tl1is JJatter11 clicl not exist ,incl 1n,1ylJe ca11secl by the 1·el,1tively low JJc1·
ce11t,1ge rooting· a11cl l1igh degree of abscissio11 at tl1is 111at111·ity. 

• 

Treat1ne11t 

Check 
Hor111oclin # I 
Hot rno<lin #2 
Horn1o<lin #3 
Chlc1ron1one 

I". S. D. 5o/
0

'"· S. D I '1/o • 

Table 3-:Summary of hor1none treat1nents 

Type of c11tti11g a11<l a,•erage Jler cent rc,oting 

Early 111at111·ity 

I"eaf-l)ud 
11ot active, sco1·ecl 

26 

68 

80 

78 

6(i 

4.9 

6.8 

TiJJ 

34 

84 
88 

76 

42 

2.7 
3.7 

Late 111atu1·ity 
Leaf-h11<l 

1101 active. scored 1'ip 

8 38 

16 

16 

34 

!\O 

3.2 

4.5 
• 

• 

68 

60 

68 

28 

4.6 

6.3 

It is also apJJ,1rent, i11 tl1e !,1st t,1ble prese11tecl, tl1at 111atu1·it)' JJlayecl 
an in1porta11t jJa1·t in tl1e 1·ooting ,tbility ol the le,1£-bucl cuttings. Ct1ttings 
take11 i11 the !,1st week of _Jt1ne "'ere very n1ucl1 s11perior to tl1ose taken 
ne;1r the 111idclle of f\11g11st. \Vitl1 tiJJ c11tti11gs tl1is clifference is not aJJ
JJaren t with tl1e cl1eck t1·e,1t111en t, bt1 t tl1e aclcli tion of l101·111one w;1s less 
effective 011 tl1e Iate1· elate. 

Physiologic,11 ,1ge of tl1e J)a1·ent 111aterial was also of tl1e 11tmost im
porta11ce with 1vlal11.f 1·r1b11str1 !/5. '\Vhen tiJJ c11tti11gs wc1·e t,1kc·n 11·0111 

• 
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acl_t1lt trees, 011ly the oclcl st1ccess was e11cot111te1·ecl, and abscissio11 of tl1e 
le,1,,es w,ts co1111no11. \Vith le,1f-bt1d cuttings no rooting occurrecl, ,tncl tl1e 
le,tves alJscissecl al111ost I 00 ]Je1· ce11t. On tl1e other l1anel, \\'ith tl1e ct1ttings 
taken fro1n tl1e stool beds, wl1ere the severe a1111ual p1·11ni11g ret,1i11s t!1e 
j11venile ch,11·acte1·, rooti11g occt1r1·ecl as )J1·eviot1sly describecl in tl1e va1·-

• 

1011s tre,1 tn1e11 Ls. 
Tl1e last, and fJOssibly tl1e 111ost i1111Jo1·t,1nt co1nparison is_ the actual 

ty1Je of c11tti11g usecl. Solt tifJ c.t1tti11gs ,vere tl1e 111ost successlul, follo,vecl 
closely by· the le,1f-b11cl cuttings. The 111a jority of the statistical com1J,1r
iso11s were not sig11it"ica11t ,vl1en scori11g ,\·as consiclerecl, bt1t, like 1·est1lts 
with 1nost IJl,1nt 111ateri,1l, tl1ere were cxceJJtions witl1ot1t ,1 conceivable 
ex1Janation. l<'t11·tl1er1i101·e, when consicleri11g the co1111Jarison of active 
to 11on-active bt1cls, there is no consistent ]J,tttern ancl no correlations 
wi tl1 treat1ne11 ts. 1 t is a pp;ire11 t, l1owever, on tl1e basis of this "IA'01·k, tl1,1t 
active bt1ds clo not cattse tl1e c11tting to root n1ore reaclily, as 111ight be 
s11s1Jectccl. 1\ctually, in 1na11y cases, the reverse is tr11e. 

Only 011e clonal rootstock l1as bee11 elisc11ssed. A11otl1e1· one, 0-524,

was trice!, b11t poor rooting and a l1igl1 percentage of abscission was tl1c 
res11lt. These res11lts are si111ilar to those obtai11ecl fro1n the adt1lt forn1 of 
1\11. 1·0/1i1sta #5, a11cl SllS]Jicion is now foc11secl 011 the lacl th,1t we 111ay not 
l1,1ve tl1e j11venile stage in tl1is rootstock. Tl1is is s11bstantiatecl by its )Jcr
for1nance in a stool bee!, si11ce it is not nea1·ly as prolific as tl1e j11venile 
1\11. 1·ob11sta #5. 

In sun1111ary, the followi11g )Joints sl1oulcl be reiter;1ted: 
l. l\'list syste111s ofl"er a greate1· ins11rance agai11st loss tl1an plastic

te11 ts a11cl other ]JfO)Jagation b_oxes. Furtl1e1·, these 1nist syste111s a1·e better 
loc,1tecl out-of-doors. 

2. U11de1· 111ist, tl1e lot1r 111eelia testecl sl10,•;ecl 110 significant diftercnccs,
ancl the choice can 1Je left fairly well tci the JJrop,1gato1·'s preference. 

3. Hor1no11es ,ire be11eficial, b11t toxicity ,viii occt1r if tl1ey are 11seel
i11 too strong a concenlr,1tio11. Hor111oclin #2, 01· its equiv,1le11t, is about 
tl1e 1naxi111t1111. 

4. D,tte of taking c11tti11gs is i111portant, ,ind ;1ltl1oug·l1 1·111·tl1er "IA'ork is
needecl, the l,tst week in _J11ne gives satisfactory res11lts. As yet, tl1e limits 
of this ]Jerioel l1ave not bee11 deli11ed. 

5. Tip c11ttings arc tl1e 111osl s11ccessf11l for111, but lcaf-1Jttd cuttings
)Jl'O)Jag·,1te re,tdily also. Si11ce sco1·ing is aJJJJarently 11ot 11ece.ssary, tl1cse 
cuttings can be 111aele .readily, anel use 111acle of a lot o[ parent n1ate1·i,tl 
tl1,1t is nor1n,1lly w_asted. . . 

6. Tl1e )Jl1ysiological age of tl1c pare11t plant is ol ut1nost i1nportance.
Very poor success ,vas enco11ntcred witl1 acl11lt 1naterial. To elate, ,ve 
l1,1ve been t,tking ot1r j11venile i\•I. rob11sta -#5 ct1tti11gs fro1n tl1c stool beels, 
wl1ere tl1e cro,vns ,tre prt1necl to grounel level ann11,1lly. \Vhetl1er we c,tn 
,1l!ow tl1is stock to for111 a l1eelge 1·0,v, sttlJject it to seve1·e ,tn1111al p1·11ning, 
a11cl still ret,1in j11venility is not k110,vn. 

' 

DR. NELSON: I forsee seve1·al qt1estions which I ,viii ans"IA,er no\v. 
Tl1e t·irst is, I can11ot answer whetl1er the Elv[ rootstocks ,viii co111e fro1n 
leaf-bt1cl ct1tti11gs 01· 11ot. \!\Tork along t)1is li11e h,ts been clone in E11gl,1nd 

95 

•

• 



and tl1ey have reported tl1at 1nost of the stocks are in the aclult st,1ge. 
Frankly, tl1e only two th,tt rooted from leaf-bud cuttings or soft-woocl 
ct1ttings we1·e EJ\,f V and El\1I VIII. Neither of these is as importa11t as 
El\!I IX, El\'f VII, EJ\tf XVI, or El\!I XII. 

The seconcl question whicl1 cot1ld be ansv-,ered now is tl1e lengtl1 of 
time tl1at it takes thes<:> leaf-bucl cutti11gs to 1nake bt1ddable trees. F1·om 
the J)reli111i_nary work at Ottav-,a, it was shov-'n th,tt by J)lanting the rootecl 
ct1tting·s in becls in the fall and letting the111 grow the following su1nmer, 
tl1ey wot1lcl be ready for i)udding in abot1t a ye,11· and a half. 

J\,fODERATOR BLAIR: Thank you, l\1lr. Nelson. We will no,,v 
have questio11s 011 tl1ese two talks, l)efo1·e 1)1·oceediqg to the remaincler of 
tl1e J)anel. · 

J\tlR. HOOGENl)OOl{N (Hoogendoorn's Nursery, Nev-rport, R.I.); 
Dr. Nelso11, l1ow do you get these :tctive leaf-bt1ds? Do you pinch the 
top of the shoots? 

DR. NELSON: The fo1·1nation of laterals of M. 1·obi1sta No. 5 
is a natural p1·ocess. One of the characteristics of tl1e jt1venile form is that 
it does branch prolifically so tl1at the single sl1oot coining up at a very 
young age sencls ot1t laterals. 

J\,fR. HOOGENl)OORN: Have 
' 

yot1 experimentecl witl1 varieties 
such as Hopa? 

DR. NELSON: Th,tt is r,1tl1er hard to answer. I have taken ,t fe,,, 
cuttings. I certainly ,vould not want to be quoted on anything I say he
cause the nt1n1ber has been so s111all. C)ne of tl1e orna1nental crabs, Baka
tong, which is the one we are recom1nencling at Otta,va, did root al)ot1t 
50 percent, but only from soft tip cuttings. I have no information on ,tny 
of tl1e other species. 

-

DR. NITSCH (Cornell lJniversit)', Itl1aca, New York): Do yot1 have 
any explanation £or the better rooting obtainecl out-of-doors co1nparecl to 
rooting in the greenhouse? 

DR. NELSON: I think .we should ask _Ji111 Wells that. He was the 
f'irst to recomn1end t,tking the glass ot1t ot the greenl1ouse ancl installing 
,t 111ist system. There, I had glass. Whether it was the light factor or not, 
I do not kno,v, bt1t there was a sicle bencl1 in the greenhouse ancl also 
of ligl1t energy was reflected fro1n this sloped glass that never got to the 
cuttings. This may be one consicleration. 

Dl{. J\,fAHLSTEDE (Iow,t State College, Ames; Iov-1a): There is 
some data to be presented at tl1e session on mist propagation which 1nay 
be interesting in this res1)ect. 

l\tlR. CHAl{LES HESS, SR. (Hess Nt1rsery, J\,It. View, N. J.) : Is 
,111y work being clone on dwa1·f unclerstock for ornamental flowering 
crabs? 

]\,JR. BLAII{: Tl1e answer to that is very .5i1nple. \1e1·y little, if any, 
experi1ner1tal ,vork has been done. This cloes not mean that orna1nental 
crabs l1ave not been grov-1n on tl1e EJ\,f rootstocks at Ottawa £or we have 
J)ropagatecl several varieties on ,1 range of El\tf rootstocks. They have be
l1avecl si1nilar to com111ercial a1)ple varieties.
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J\,fR. HESS: vVl1ich wo.ulcl yot1 1·eco1111r1encl as a c!warf rootstock 
for flowering cr,tlJs? 

lvIR. 11LAI1Z: ll yot1 want a t1·ee of s111all statu1·e, yot1 111t1st 11se 
Eivf IX. There is com1Jatibility witl1 111ost v,1rieties, however l3echtel's 
c1·ab is ,tn exce1Jtio11 ,incl is 11ot co1111Jatible 011 Elvf 1X. 

J\,fR. lvfICHAEL P. SEB1AN (Sebia11 Nt1rseries, I>,tinesvil!e, 0.): 
Dr. Nelso11, yot1 111e11tioned injttry to tissttes by the 11se of Cl1loro111011c. 
W,1s tl1c Cl1lo1·0111onc t1secl l'till st1·engtl1 or 1-1ras it clilt1tecl? 

. DlZ. NELSON: All ot tl1e ,vo1·k ,v,-ts clo11e ,vith 111!! st1·e11gtl1, 110,\'· 
ever c,11·e was take11 to cliJJ only tl1e c11t st11·l,1ce ol tl1e cutting i11 the l1oi,--
n1011e 1n,1 teria I. 

J\,JR. LESLIE HANCOCK (''Vooclla,1111 Nu1·sery, Cooks,,ille, Ont.): 
I would like to re1Jo1·t to Cl1,trles Hess Sr. tl1at 1-11e l1ave fo11nc! seet!li11gs 
of 1\1.c1lus sr1·1·genlz to IJe st1italJ!e t111de1·stock tor Becl1tel's cr,tb ancl Oln1ey 
rosy bloo,n, IJttt inco1111J,ttil)!e tor Elcyi ,111cl Scl1eic!ecke1·i. 

J\,fR. IZOSCOE FILLJ\,JORE (Fill11101·e's V,tl!ey N11rsery, Ce11treville, 
Nova Scotia): 1 woulcl like to st1ggest to j\,Jr. Hess, th,1t juclging t1·on1 
�lie orch,trcl at Vinel,1nc!, 011t;-1rio, a11ci tl1eir 11se ol £1\,J VII i'or the prop
,1gatio11 of co111111erci,1l ,11JIJies, tl1,1t EJ\11 VII sho11lcl give a very nice orn
a111ent,1l c1·alJ IJroviclecl it is ,veil e11011gl1 ;1ncl1orec!, whereas witl1 ElVf lX 
yo11 al1nost h;1ve to l1ang it in tl1e ai1· to keeJJ it sta11cling· UJJ on acco11nt 
of tl1e root syste,11. 

J\,fJZ. BL;\llZ: 1\ct11ally, tl1is is ;1!111ost ,1 st1bjcct in itself, but I think 
that probably I sl1ould g·o i11to it a little 1l'lore ft1lly tl1a11 I have. 

As I s,1id befo1·e, £1\,I IX gives tl1e 1nost d,va1·ting ty1Je of root stock 
b11t u11fo1·tunately tl1e stock is b1·ittle. Tl1e1·efore the trees l1ave to be 
st,tkecl. lt is quite 1J1·ob,1ble f1·01n ,111 01·11,11ne11tal point of view tl1at you 
wo11lc!n't want to st,1ke tl1e trees a11cl tl1,1t ,vo11lcl 1·ule out the EJ\II IX 
stock. 

rrl1c next stock ,1lo11g tl1e li11e i11 cl,11a1·l'i11g l1abit, ,LS l\fr. Fill1nore 
h,ts pointecl ottt, is El\,f VII. £1\,J VII, 1111fort1111ately, l1as not bee11 tested 
�11 No1·tl1 A1neric,1 too long. In the origin,11 root stock trial ]Jl,111ti11gs in 
this cot111try, £1\,f VII w,1s 11ot i11cl11clecl so tl1e ex1Jerie11ces witl1 it exte11cl 
only over a period of abot1t te11 yea1·s. Ho,vevc1·, tl1e inclicatio11s ,tt tl1e 
New York Expe1·i111e11t Statio11 ,tt Ge11eva ,incl ,tt tl1e Vi11elancl St,ttion in 
Ont,11·io arc tl1at it will give a s111,tlle1· t1·ee tl1an the va1·iety IJl'OJJag·ated 
011 EJ\,f I or 11. We tl1011gl1t ,,,e l1acl ,tn ctl111ost ideal tyJJe of stock fo1· tl1e 
com,nercial gro1-11e1·, IJtlt along c,1111e l1111·rica11e ''Hazel'' abo11t ,t yea1· ago 
a11d in son1e of our pl,111tings ,vliere ,ve !1:1d El\11 VII, every tree \\'as 11p
rooted. This 1n,1de us stop and tl1ink ,vhether we shot1lcl go ,theacl a11d 
JJ!ant co1111nercial 01·cl1arcls 011 tl1at stock. So, ,1ltl1011gh El\1£ VII will give 
tl1e c!esirecl shape tree, it does11't h,1ve tl1e ,tnchorage we wo11lcl like . 

. Now in the Ok,1nag·,1n, we ,ve1·e ,111 5et to reco111n1e11d El\1[ VII i11 011r 
a1Jp!e orcl1ards ot1t there. ,-ve fo11ncl tl1at ,1s soon as the t1·ees got in ft1ll 
beari11g, tl1ey fell ove1· <;111d "''e h,tcl to cl1·01J it £1·0111 011r 1·eco111menclations. 
vVitl1 ,111 of tl1ese stocks it takes quite ,1 long ,vl1ile befo1·e 1-11e can fully 
evaltiate tl1e1n. So111etin1es yo11 l1ave t<J ,11,1it 111an)' yea1·s to get a ce1·t,1i11 
set of conc!itions ,incl tl1,1t is '"'h,1t yo11 a1·e tlJJ ,1g·ai11st i11 root stock evalt1-
ation tri,11s. 
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I think the ,111swe1· is tl1at, at tl1e pres('.nt time, ,ve clo11't know ,vhat 
tl1e best dwarf stock wottld be Lor orn,1111ental crab. 

lvIR. BRUCE VANDERBllOOK (Va11derbrook's Nt1rse1·y, l\,Jan
cl1ester, Con11.) : I· ,voulcl like for Dr. Nelso11 to define what he means 
by ''juvenile'' stock? 

DR. NELSON: It is a pl1ysiological stage tl1at the pla11ts go throt1g·h. 
I tried to correlate it ,vitl1 hu111a11s wl1en t,1lking with so1neone yesterday. 
For exan11Jle, ,1 lJ,1by gets ,1 set of 1Jaby teeth. Wl1en tl1ey are lost, they 
are replacecl witl1 1Jer111,1ne11t teeth ,111cl tl1e b,1by teeth cannot retu1·n. 
Likewise a11 a1J[Jle tree goes tl1rot1gl1 stages ol growth. It has a juvenile 
stage jttst as tl1e IJaby h,ts. Howeve1·, i11 tl1e a1Jple tl).e stage is not lost, 
but rather becon1es ot1riecl a11cl is 1·etained tl1rougl1out the life of the i11-
clividual tree. 

Tl1is is trt1e, ho,veve1·, only wl1e11 starting· from the seeclling. Buels 
wl1icl1 ,tre ust1,1lly t1secl for lJt1c!c!ing pt1r1Joses are adt1lt, not juvenile, and 
co11seqt1e11tly the p1·opag,1ti11g 1n;1teri,1I, ,1•hicl1 is ad11lt, proclt1ces buclded 
trees ,vitl1 the adt1lt h,1bit. Tl1e li11e ot dem,,rkation between juve11ility 
and aclulthood is not too well clelinecl, b11t 1nost people consic!er tl1at a 
tree has reached tl1e aclult stage wl1en it starts to flower . 

• 

lvlll. BRUCE VANDERCOOK: How c,tn you recognize juvenility? 

J\,fR. BLAIR: There is a 111arkec! 1norphological clil.ference with ap
plr. Fro111 tl1e nt1rsery1n,1n's 1Joir1t ol ,·ie,v, the main clifference bet,veen 
juvenility and adt1lt gro½•th is the type of bark. In juvenile trees, the bark 
is rot1gh, whe1·eas tl1e b,1rk of :1 t½'o-ye,1r-olcl tree in the aclul t for111 is 
s1nooth. The thorny type of,growth, cl1aracteristic of juvenility, is lost 
when the plant beco111es four or five years olcl. It gradually looses tl1e 
spuriness a11d beco111e s111ootl1. If yot1 propagate fro1n the s1nooth type, 
rooting is poor, while cuttings n1acle fro111 the tho1·11y type of growtl1 root 
q11ite readily. 

lvIR. CASE HOOGENDOOllN: Ho,v lo11g can you keep the plants 
juvenile? 

• 

l\1R. BLAIR: You can kee1J the111 in tl1e jt1ve11ile st,1ge indefinitely. 
It is primar'ily a 1n,1tter of keepi11g tl1e 1Jl,111ts cut b,1ck severely. 

l\1IR. JAl\1fES IE. II.,GENFlll�-z (llgenf1·itz N11rseries, lvlonroe, 
l\•lich.): I woulcl like lor ]\,fr. }�lair to co111111ent on tl1e lvlalli11g l\·lerto11 
stocks ,tncl the El\•f IV stocks, wl1ich I u11clerst,1ncl ,tre i11 q11ie freque11t 
use. 

l\•fR. BLAIIl: El\1I IV root stock is less vigorous than both Elv[ I 
a11d ElvI II but 111ore vig·orous tl1a11 El\1f IX ;1ncl eve11 £1\,I VII. In other 
worcls, it gives a tree apJJroaching tl1at of £1\,I I ancl El\1 II. The most 
ot1tstandi11g cl1a1·acteristic of El\•[ IV is tl1,1t it is very precociot1s, tl1at is, 
it bears very l1ea,·ily at a young ,1ge. It is 111ore 1Jrecocio11s th,1n any other 
of tl1e El\•f series. Unfortt111atelv, it is ;1 very poor rooter. This rootstock 
is losing favor fairly r,1piclly on the Co11ti11ent ,vhere it w,ts tised very ex
tensively ten ancl fifteen years ago. lvfost of tl1e ne:-V con1mercial plantings 
in Euro_pe are on Elvl IX. 

The lvialling lvferto11 series is ,t new group of unclerstocks which were 
developed fro1n crosses 1nade at the East ]\,falling Research Station ancl at 
the .Jolin Innes Breeding· Station. T'l1ey are c1·osses between the l\1,1lli11g 
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se1·ies and Northern Spy. The objective of this ,vork was to develop a 
series whicl1 were resist,tnt to root apl1ids. Si11ce they are l1ighly resistant 
to the insect, this series shculcl be o[ 111terest to any nt1rseryman where 
root aphids are a proble1n. The fruiting cl1aracteristic� are 1)robably not 
superior to that of the El\1I series. 

The outstanding one is J\,fl\11 104. It h,ts abottt the sa111e vig·or as 
Elvf II but it bears earlier and gives a l1eavier crop during the first te11 
years in tl1e orcl1ard. It is 11ot a s111all dw,trf tree. None of the lvll\'I series 
will clevelop a tree ,ts sn1all as El\1I lX or Elvl VIJ. In Gern1any, it was 
founcl that these stocks are extren1el)' tender. Jn prelin1i11ary trials at 
Ottawa, the l\1Ilvf rootstocks l1ave sho,,•11 consiclerable winter injt1ry. 

lvIR. HESS: Have the P,tradise ancl Doucin a1)ples, which were 
for111erly usecl in Europe, been discarded? 

lv[R. BLAIJ{: They ha,,e 11ot been discardecl. El\1f II is Dot1cin 
''Eng·lisl1 Par,,clise'' and is one of tl1e 1nost Vl'idely ttsed i11 England. El\1f 
I is Broad-leaf ''English Paradise." Tl1ese Europea11 rootstocks l1a,1e been 
classit·iecl at tl1e East l\1I ailing Station ancl ,ire no,v known as the El\1 
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series. 

PRESIDENT FILLl\1IOllE: This afte1·11oon we have witl1 11s, l\1I1·.

R. C. Si1npson at· tl1e Si1111)son Orchard Co1npany, Vincennes, Indiana.
l\1fr Simpson has l1acl a 1011g experience i11 the prOJ)agation and proc!t1c
tion of ornan1ental crabs. He was educatecl at Purdue University, but
this ,tfter11oon l1e is going to give a fJractical talk on tl1e J)rOJ)agation of
apJ)!es by buclcling ancl gra[ti11g.

]\,fr. Sin1pson presentecl his talk, entitled ''Tl1e ])1-op,1gation of 1'1c1l11s 
by Bt1dding ancl Gr,1fti11g·." (AJ)JJl,111se) 

• 

THE PROPAGATION OF MALUS BY BUDDING AND GRAFTING 

ROBERT C. SIJ\;IPSON 
Si111pson 01·cha1·d Co111pan11

Vi11cennes,· Jncliana 

• 

Propagatio11 of l1orticultt1r,1l JJl,111ls \Jy bt1cldi11g ,incl g·rafting is one 
of the olclest hortict1ltur,1l J)ractices. 111 ancient Greece the tecl111ique w,1s 
,veil k11own ancl stock ;111cl scio11 effects noteci. Toclay the actual n1ecl1an
ics are co1111no11ly known :111cl relatively si111ple. Res11lts, l1owever, 111,,y 
depend tt JJ011 a long se1·ies of factors. 

First 1 V11ill briet·ly 011tline our OJJe1·,1tio11, the11 1nentio11 so1ne of the 
proble111s we l1ave er1co11nterecl. Finally I will �o ove1· son1e of the J)Oi11ts 
we thi11k we have le,1rnecl. Ancl 1nay I add, I clo 11ot J)1·esun1e to speak 
as an a11thority, 011ly as one inte11sely i11terestecl in tl1e subject. Tl1e1 ·e 
,tre n1any prese11t who l1,1ve l1,1cl 111ore ye,11·s of exJJerience. If I clra,v con
clttsions they know to IJe i11 e1·1·or, I ,111cl the rest JJresent ,viii ,velco111e 

• 

correction. 
Our t1nclerstocks a1·e 01·dered on a five year basis to obtain a price 

cliscount, ,vith 1nino1· seaso11,tl aclj11st111ents n1ade us11ally by .Ttily. Tl1e 
11nderstocks ar1·ive in .J,111t1ary or early Febr11ary. These are t1npackecl, 
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se1·ies and Northern Spy. The objective of this ,vork was to develop a 
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the roots J)rL111ecl to :l 01· 1 i11cl1cs, ,111y lo,,, br,1ncl1es or cloLtble steins re-
1novecl ancl, if JJossible, bL1cls 11e;11· tl1e c1·0,,•n rt1bbecl otf. lviost arJJJle bucls 
lie too close to 1Je re1110,·ecl. 1>JL1111 :incl 111ahcleb ofte11 l1ave JJro1ni11e11t 
1Jucls whicl1 if not rL1blJc(! oJ'f, V1•ill later c,1L1se branching in tl1e ,1rea to 
be buclclecl. Tl1e secclli11gs 101· lJ11clcli11g ,11·e tl1en reJJ,1ckecl ,incl stored till 
JJla11ting ti1ne. Seecllings 101· 1·oot g1·,1ft, 111ay be IJ1·,111ch rootecl or straig·l1t 
rootecl. The l,1tte1· ,ire 11ot 1·oot JJrL1necl of co111·se. For aJJJJle ancl crab tl1c 
whip or to11gue gralt gives ;1 fir111 1111io11. vVe 111,1tch 1·oot ancl scion ;1s 
closely ,ts possilJ!e tor cli,1111cte1, bi11cl the 11_11io11 ,vitl1 g1·afting tape ,111cl 
clip tl1e scion in ,1 SJ)eci,11 cliJ) ,,,,1x ,,·e 111,1ke tIJJ, Tl1e g1·;1fts are the11 storccl 
1111til planti11g ti111e. 

011r grafts are JJl,tntccl G'' by (j'' i11 1·,1isec\ beds in a latl1 l1ouse. \•Ve 
have sec11recl 11111ch gre,tter g1·owtl1 ,111cl losses l1;1ve been far less tl1,1n ,,,itl1 
field planted gr,1fts. 1-he 11101-e ,•igorous v;11·ieties t1sually 111ake fo11r to 
six foot whips tl1e fi1·st se;1so11, t,,,ice tl1e g1·0,vth of plants grown in f11ll 
s11n. Afte1· one se,1son tl1e g1·;1fts ;ire sole\ or linecl out in tl1e fielc\ si1nila1·ly 
to the uncle1·stocks £01· buclcling. 

Seedlings for sL1111111e1· lJL1clcli11g :1re set i11 the fielcl as ea1·ly in tl1e 
spring ,is possible. \•Ve 11se a t,vo 1·0,v tre11cl1e1· to JJe1·1nit t,vo row cL1ltiv,t
tion. CL1ltiv,1tion ti111e is rccl11cecl ;111c! 011ly alte1·nate micldles a1·e co111-
pacted by the tractor ,vheels. The seeclli11gs a1·e set by hancl, the soil 
fJressecl witl1 tl1e feet and tl1en tirn1ed hard by a l1eavy packer tl1,1t l1;1s 
1Jeen in use well over 5() ye,trs. If properly J),tckecl they cannot be pullecl 
11JJ witl1011t stripJJing· the roots fro1n tl1e seedling. 

It is i111JJOrtant tl1;1t tl1e seecllings IJe keJJt groV1•ing· vigorously. C11lti
vatio11 after e,·ery r,1i11 is the r11le, witl1 l1,1ncl l1oeing ,1s needed. Tl1c trees 
are SJJrayecl tl1ree or fo11r ti111es at two to tl11·ee ,veek intervals beginning 
,tbout J1111e I; after tl1at, only ,ts ofte11 ;1s 11ecessary to control cate1-1Jillars 
,111d green aJJl1ids. FerlJa111 is 11secl 1111til cl,111ger o[ scab is past. DDT, 
BHC a11cl a SJJ1·e,1cle1· a1·e useci tl1roL1ghoL1t tl1e se,1son £01· wooly apl1ids, 
gree11 ,IJ)l1icls ancl caterJJill,1rs. 

BL1clcli11g is clo11e in l,1t� 1\11g·11st 01· early Septe1111Jer, l,1te e11ough tl1;1t 
few i[ any b11cls ,viii st,11 ·t g1·owth before ,vinte1·. Tl1e trees are c11t !Jack 
to the bL1cl in e,1rly i\•[;1rcl1. \•Vl1e1·e tl1e !Jud sta11cl h,1s been JJOor, the trees 
are inspectecl ,incl those witl1 live bL1cls 111,11·kecl for c11tting. The others 
a1·e not cut b,1ck !Jut relJ11cldecl as soo11 as tl1e IJark will peel, dorn1ant 
b11cls fro111 stored scions being· usecl. 111 alJ011t t,,1•0 weeks these seeclli11g 
tOJJS are c11t lJ,tck se,,e1·ely. As soon as the b11cls l1,1ve 11nitecl or sho,v 
sig11s of g1·owtl1, tl1e re1naincler of the seeclling- top is re111oved. 

C,1ref11l c11ltiv,1tion and hoeing is necess;1ry as young cralJ sl1oots are 
very e,tsily l)roke11 loose at tl1e 11nion. l\•fost varieties 11111st l)e stakecl to 
prevent possilJ!e l1eavy losses fro111 wind ancl IJe,1ti11g· r,1in. This is do11e 
as tl1e new growtl1 reacl1es a heig·l1t of eig-ht to ten inches. A few varieties 
,ts Hopa ancl Eley are 11ot ,ts easily b1·oken off and neecl not be st,tkecl. 
Neitl1er do tl1c native types ,is Becl1tel's and Cl1,1rlotte. These are flexible 
ancl !Jene! ,1•itl1 tl1e wine! ,,,J1ere 111ost other c1·,1l1 v,11·ieties qt1ickly stiffe11 
,tncl ;ire easily broke11 tro111 the seedli11g stL1l1. ,Scheidecker is one of the 
wo1·st for tl1is. A fe,v varieties 11111st be stakecl as l1igl1 as fo11r feet to 
111aintai11 ,111 11prigl1t l1e,1cl ,ind straigl1t sten1. 

l\•f;111y cralJ v;1rieties co11tin11c to grow 1111til ,tfter several l1arcl freez
es so 011r c1·abs a1·e tl1e ),1st stock to be clL1g. An ,111cie11t cligger, once 
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pulled by so1ne ten 01· fiftee11 tea111s is no,v pt1lled by tractor and 200 foot 
cables. One ,incl so111eti111es t,vo 1nen ,,,ith spades assist whe11 trees ,11·e 
pt1llecl. This is 1nore costly bt1t s,1ves brok�n roots ancl brancl1es. Tl1e 
trees are tied in bundles as l,1rge as ran be l1a11dlecl co11veniently a11cl 
hauled to storage for gracling cluring the ,vi11te1·. 

To facilitate fielcl l1anclling a11d JJreve11t 111ixtt11·es at digging ti111e, 
all t1·ees ,ire c,1ref11lly cl1eckcd for variety a11cl JJ,1i11t coclecl witl1 clisti11ct 
colors of· enan1el. Tl1us e,1cl1 tree ca1·1·ies its o,,,n label ,incl 111akes l1,111cl
ling easier ,incl 111ore accttrate. Eve11 if tl1e1·e sl1011lcl l1ave ra1Jicl ancl ,1c
c111·,1te separation 1Jossi\)!e at c\igging ti111e. Tl1is cocli11g is ext1·e111ely i111-
JJOrta11t a11d is 11ever clelegatecl to a11y of tl1e l1clp. 

Tl1e gr,1ded trees a1·e held i11 rel'1·igeratecl stor,1ge ttntil tl1e end ol tl1e 
ship1Jing season. Us11ally those t1nsold are 1·e-JJlantec\ 3 feet a1)art in 4
foot 1·0,1'S fo1· g1·0,ving 011 to la1·ge1· sizes. 

· · 

• PROBLEi\,JS 

J�ef'ore cliscussi11g son1e of tl1e thing·s l-l'e l1ave Jearnecl ,1bout propa
g·atio11 of crabs, I wot1lcl like to go o,,er so111e of tl1e prol)!e111s i11 budeling 
or g·rai'ting the era bs. 

For grafting, the wood of son1e v,1rieties is very s]encler. Others pro
duce 1n,1ny spt1rs a11d 011ly short te1·1ni11al sl1oots. Tl1us a1111Jle scion wooc\ 
of desirable size 1n,1y be a pro\)le111. 

For buclding; the cr,1bs pose a n111nber of proble1ns. Witl1 1nany v,1r
ieties tl1e woocl is hard, the IJark ,,ery thin or the scions very slencler. 
S0111e crabs h,1ve a hare! l1t1111p beneatl1 tl1e bttd 111aking it difficttlt to 
1n.1ke a pro1Jer cut. Others have a elepression beneatl1 the bud so it is 
diff'ic11lt to get enouish tisst1e beneath tl1e b11d without c11tting· too n1uch 
wooel above anel below the bud. Buels and le,1£ j)etioles va1·y greatly in 
size, 1naking some ve1·y teelious to hartdle. 

S0111e varieties for 11s have given consistently poor sta11ds, cir a good 
stanel one year a11d a very poor one the next. Katherine h,1s always l)een 
difficult and Dorotl1e,1 varialJle fron1 year to ye,1r. Wl1at we have obtain
ed as .Jay D,1rlin,g has .�iven s11ch extre1ncly poor sta11ds eacl1 of fo11r ye;1rs 
that we dro1Jpcd it. ,,vc have not been ,t\Jle to cleter1nine why a1Jparently 
excellent scions of Katherine and Dorotl1ea h,1ve been so ttn}Jredictable. 

If IJuclc\ed early in tl1e season s0111e cr,tlJ ,,arietic.s start growtl1, before 
,vinter 11st1ally i11 a horizontal direc_tior1. This may proc\11ce c1·ookc:cl 
shanks the next year. 

The 111an11er of growth of so111e varieties 1nakes selection of goocl 
l)ttcls a fJrol)le111. Son1e of the nati,,e types like Pri11ce Geo1·ges p1·oclt1re
111anv sl1ort spurs a11cl tern1inals of only a few b11cls ,vhicl1, clo not 1n;1t111·e
11ntil very late. Kathe1·ine coni:int1es to g·ro,v 11ntil late i11 the season ,,,itl1
Ioni:; shoots ,incl soi't im1n,1ture ,,·ood. S0111e ki11cls prod11ce sle11der, ,vil

lowy g1·0,1rths as Park1nan. l3ranches of Tanner are little larger th,111 a
str,tw \\1ith very close-set bt1ds.

• 

S0111ething 1·ese1nl)!ing bligl1t n1ay kill tl1e ne,11 g-1·0,11tl1 \\'hen 12 to 
18 incl1es i11 I1eight. ,,ve !1,1ve had tl1i.s ,vith Katherine, ,1st1·os,1ngt1inca 
,111cl a fe,v othe1·s. Pathologists at Purclt1e fo11ncl 110 fi1·e 1Jlig·l1t i11fectio11 
,tncl s11ggestecl clel,1yecl ,vinter inj111·y. 
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Son1e crabs gro,v slowly and te11c! to force nu111erot1s slickers f1·?111 
cleeJJ roots a.swell as ju�t IJelo,v the IJt1d. Sarge11t is 011e of the wo1-st. \•V1th 
grafts the root is relatively weaker ancl there is less suckering. 

So111e varieties tend to JJroclt1ce only a whip tl1e first ye,1r a11d fe,,, 
branches later. They do not resJJOncl well to tipJJing·. This is trl1e of Van 
Eseltine, baccata .Jacki a11cl SJJectabilis Riversi. 

The ,v·ood of 111a11y crabs is ver)' IJrittle. SJ)ecial care is 11ecessa1·y ,It 
all ti1nes alter the. woocl has l1ardened 01· trees will l)e 111a1·recl l)y loss ol 
branches which tencl to tear out p,trt of tl1e 111ai11 ste111. Do1-otl1e,1, Scl1eicl
ecker and flori l)uncla are a1nong tl1ese. 

lv[ost budclecl crabs 1nl1st be staked f1·01n the ti111e tl1ey a1·e 12, to 14 
i11cl1es higl1. The ste111 stit·t·ens raJJiclly close IJe!1incl tl1e gro,11ing tiJJ 1011g 
before a union is estalJlished at tl1e !Jase. Strong ,vi11ds, driving rain, cir 
brl1shi11g by cultivator 01· l1oe l1a11dle ,viii cal1se the shoot to b1-eak a,v,1y. 
This h,ts been one of our 1nost serious c,1l1ses of losses, eve11 with st:1kell 
trees. We do 11ot stake HoJJa, Eley ancl the 11ative types as• tl1ey t1nite 
fir111ly ancl tl1e new gro,vtl1 is 1no1·e flexible. Scl1eiclecke1· 1nay go clo,1•n 
nearly I OO<f0 it ,not staked. 

vVooly aJJ!1ids and acco111panyi11g hairy root conclitio11 ;11-e ,1 JJ1·0IJ
len1. Unless woolly apl1ids are controllecl losses f1·01n culli11g may 1-l111 to 
75%. BHC is tl1e 111ost effective SJJr,1y but it 111t1st be ,1pJJlied tho1·ot1gl1l)' 
,vitl1 so111e run11i11g clo\\'n arou11cl tl1e base of the trees. Since aclOJJti11g 
tl1is schedule ,ve rarely find se1·io11s 1 ·oot i11jt1ry. 

• 

Ap]Jle seeclli11gs are very susceJJtible to attack !Jy bl11e 111olcl, es1Jeciall)' 
if l1elcl in ,t poorly ventil,1tecl co111111011 storage or cellar. Tl1is will co11-
tin11e to cleveloJJ ,tfter tl1e 11nderstocks are JJl:1ntecl, finally 1-otting 111ost of 
tl1e clee1Je1· roots. Pt1ratizecl is a safe a11cl ef'fective eraclicant. 

WHAT WE THINK WE HAVE LEARNED 
So111e b,tsic J)Oi11ts need 1ncrely be n1entionecl. Use of healtl1y vigor-

011s scio11 wood, h·e,1ltl1y dise,1se free tinclerstocks, :incl trt1e to 11a1ne sol1rc
es need no cliscussion. 

The1·e ,11-e foltr co111111011 1Jrop:1g,1tion 111etl1ocls for the c1-abs: 1-oot 
graf'ti-ng, tOJJ ,vo1-ki11g, s1Jring· IJ11clcling with clor111ant bl1ds ,incl st1mn1er 
IJ11clcling. 

Scions 1·01- g1·afti11g· :ire !Jest selectecl e,1rly i11 tl1e ,,,inter before ,,,arn1 
spells l1:1ve startecl any develoJJ111ent. These keep best if co,1ted ,vitl1 a 
flexible clip w,1x, a11cl n111st be kept clo1·1n;1nt. Tl1e cliJJ wax form11la "''e 
like best is that of Ol1io State University (Bt1lleti11 51()) of rosin, linseecl 
oil ancl par,11·1·in. ProJJerly ,tppliecl this is very ,1dl1esive, con1paratively 
flexible and yet not sticky. It will 11ot fl,1ke off t111less aJJplied to cool 01· 
to cl,11nJJ scions. Once clor111a11t scion.� so• treatecl ,vere left in a stor,1gl: 
cellar ,111 qne sumn1er ,incl still s110\\'ecl g1ee11 IJark the following sp1·ing, 
,1 fl1ll yea1· after collectio11. 

For topworking· est,tblishecl trees we 11se clippecl scio11s. The cleft or 
c11t st1rface is se,1lecl witl1 hancl w,1x .. Fo1- co,1ti11g· l,1rge stl1!Js \\'e l1ave 
fo11ncl ,tSJJl1alt e11111lsion roofing JJ,-1i11t n111cl1 tl1e best. It is non-toxic a11cl 
,1dheres to the 111oist, lresl1ly ct1t wood. Wl1e11 s111aller li1nbs are ,vl1iJJ 
gr,1fted, a 11111cl1 s111oother 1111io11 is obtained it· IJ11dcling rl1IJbers are ltsecl 
to IJind tl1e stock ,incl scio11 liJJS befo1·e tl1e l1a11cl wax is aJJJJlied. Tro,,,_ 
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l)1·iclge J)re1)a1·ed wax is ve1·y adl1esive, is t1·a11s1),t1·ent, ,tnd the clearly vis
ible rL1bbe1· banll c,111 late1· be cut tl1roL1gl1 tl1e ,vax.

For whole 1·oot 01· c1·0,vn g1·atti11g, b1·ancl1 1·ootecl seecllings a1·c pre-
1·e1·1·ecl. Tl1esc ,,,ill procl11ce 11101·e u11ito1·111 atlll vigorous trees ,vith bette1· 
l)rancl1etl roots. Straig·l1t 1·ooted seedli11gs ;11·e ;111 aclva11t,1ge where t1ncler
stocks ,11·e li111itecl or expe11sive 01· wl1erc trees ,tre clesirecl 011 their o,v11
1·oot a11cl sl101·te1· scion will give r1101·e gro,,,tl1 the t·irst ye,tr. A scio11 ,vith 
1·oots will result i11 gre,1te1· vari,1tio11 in i11itial tree size. Tl1ese trees also 
,viii !1ave clee1)er 1·oots "'itl1 less siclt br,111ching. A long scion ,tncl short 
IJiecc root is 11secl whe1·e tree� are clesired on tl1ei1· O½'n 1·oots. A l011gcr 
1·oot ancl sl1orter scion ,,,ill give 11101·e growtl1 tl1e tirst year. A scion with 
two 01· tl11·ee bttcls above tl1e graft 1111io11 is acleq11,1te. An overall length 
fo1· the cotnJJletecl graft sho11ld be ,1ro11r1cl cig·l1t incl1es. l'l1e ste111 cli
a111ete1· v;11·ies g1·e,1tly at ,incl j11st ,tlJo,,e tl1e seeclli11g cro,v11 JJern1itting 
\'ariatio11 of c11t 101· 111ore accu1·;1te 111atcl1ing of stock ,tntl scion. Tl1is in 
t111·11 gives a cle,111er 11nio11. 

Fo1· gratti11g, N9. I seeclli11gs 3 / 16 to I /'l i11cl1 in c,tliJ)er are about 
rigl1t for c1·;1l) and ,IJ)JJle g1·afts. F91· field IJt1dcli11g the I /4 i11cl1 tt}) size 
,viii clcveloJJ into larger t1·ees. Tl1e size ol secclli11g at bt1cltli11g ti111e l1as a 
cli1·ect rel,1tio11 to the size tree it ,viii JJroc[11ce. 

Dor1nant bt1clcling is clo11e ,ts early i11 the s1Jring as the bark will peel. 
\,Ve 1Jretc1· to 11se tl1e ,vaxed scio11s as the stilt co,1ti11g JJ1·events cl;11nage 
to tl1e IJ11cl ,ts it is i11sertec!. Drying out is ,1lso red11cecl to a 111i11i1n11111. 
Tl1e seec!li11g to1Js are c11t b,tck one half "'ithi11 alJot1t te11 clays, a11d 1·e-
111ovecl e11ti1·ely ,is s0011 ,ts tl1e i115ertell b11cl begi11s to b1·eak or !1as hacl 
ti111c to t1nite with the stock. S0111e v,trieties will 11ot start 1111til the tOJJ 
is co1111Jlctely re111ovetl ,vl1ile otl1e1·s will. The clor111,1nt b11cl shielt! is cut 
with a little 111orc ,vootl tha11 for su1n111er b11c!cling ,111d inserted in the 
s,1111e T-sl1a1Jecl cttt. 

S111111ner b11clc!ing, is tl1e si111JJlest, 1nost 1·a1Jic! 111etl1od of p1·01Jagati11g 
tl1e c1·,1IJs ,111tl JJroc!t1ces tl1e l,trgest trees 111ost q11ickly. \rVitl1 goocl soil, 
,1 f,tvorable seaso11 ,tnc! ,1 re,1so11alJly vigoroL1s v,11·iety it is possible to JJ1·0-
t!11ce 111,111y ,veil br,1ncl1ecl one ye,1r trees i11 tl1e 5 to 6 foot size. This is 
lJcca 11se tl1e · 011e year tOJJ l1as a tl1ree yea1· 1·oot syste111. U s11,1lly a root 
g1·aft 1·ec111ires tl11·ee ye,1rs to 1·cacl1 1l1e s,1111c size, JJe1·h,lJJS l011ge1·. 

For fielcl b11clcling ,,,e JJrefc1· ap11le to Hopa S<'!ccllings. Eo1· 11s tl1e 
Ho1Ja seedlings have been 11111cl1 n1ore variable in every respect. Seecl
li11gs witl1 purJJlc woocl a1·e too easily confusccl ,vith p11rJJ!e ,vooded ,,a1·
ities. Goocl apple seeclli11gs are 11111cl1 111ore unifor111 a11cl the sl1oots fro111 
bclo,v the IJud not e,1sily cont11sed witl1 tl1e variety. \!\There extre1ne l1,1rcli
ness is a facto,·, Ho1:i,1 seeclli11gs 111,ty l)e s11 JJerior. 

Selection ol b11d ,voocl is i111porlant. All i1111Jortant of co111·se is 11se 
of stock t1·11e to 11,1111c. \,\Tood fro111 011e yc,11· t1·ees i11 tl1e 11111·sc1·y 1·0,v !1as 
give11 goocl res11lts i11 so111e cases l;11t wootl lro111 olcler trees is desir,tlJ!e 
a11cl 1·i1;e11s c,11·Jier. \·Vl1etl1e1· tl1e scio11 ·b11cls arc r·1·uiti11g 01· vegetati,1e 

• 

sec111s llllllllJ)Ol0tant. 
Best IJ11cls co111e fro111 tl1e 111iclclle t½'O tl1ircls of c11rre11t se,1sons ,vood.

B11cls fro111 near tl1e base are 11sually s111;1Jler, less e;1sily insertecl ,incl ot·tcn 
. start 011t at ,t wider ,tngle. It sl1oot g1·0,vtl1 l1,ts ter111inatecl ancl beg1111 to 

l1a1·cle11, goocl res11lts 1nay be obtained fro1n buds as near the tiJJ as ,1 goocl 
cut ca11 IJe 111ai'le. \Vitl1 tl1icker barkeci. crabs h,1,1i11g IJ11cls 111ore like tl1e 
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co1nmercial a1J1Jle, good res11lts c,1n 1Je sec11rccl by shucking the lJ11ds. 
With tl1in barkecl varieties ol the tlorib11nel,1 type it is better to c11t a 
sl1ielcl to inclucle so1r1e iA'Oocl. 011r 1Jroble111 va1·ieties have been tl1osc 
with small or s11nken bucls, tl1in ba1·k ,111cl l1a1·d ,vood. A1nong tl1cse ,11·e 
florib1111cla, atros,111g11inea, J111pehe11sis, 1�a1·k111an, Scheicleckeri and Katl1-
erine. 111 1nost c,1ses varieties ,vith softer ,11ooel, larger b11ds, tl1icker leal 
petioles, anel tl1ick bark have given tl1e IJest st,1nels. In this class a1·e s11cl1 
varieties ,is Al111ey, Eley, HoJJa, Crin1son l1rilli,1nt, s1Jectabilis and the 
native for111s. Va1·ieties such ,1s Z11111i, calocarJJa a11el Sargenti 1n11st l)c 
cut witl1 a very sl101·t noseel or s111,1lli:'sl1ielcl because of the hare! b11mp be-
neatl1 the b11d. 

The pro1Jer side of the seeelling to b11el is debateable. For mech;1nical 
reasons the b11el sho11lel be i11sertee! 011 tl1e sicle toward pre,,ailing winds 
as the cleveloping sl1oot is 111ore likely to be loosened by wine! or r,1in. 
B11ds receiving very l1ot s11nshi11e ,1fte1· insertion or cl11ring tl1e winter n1,1y 
lJe injured wl1ere buds to the north ,ire protected [ron1 extrc1nes of te1nJJ
erat11re a11d sudden cl1;1r1ges. If b11ds a1·e IJlaced i11 li11e ,vith the ro,v tl1e 
11ew shoots are 111ore e,1sily lost cl111·ing I1oeing, those toward the n1ielelle 
IJy cultiv,1tion. The ,vest or 11ortl1-,vcst side ,vo11lcl see1n IJest with ro,,·s 
r11nr1ing ro11g·l1ly east ,ind west. 

Staking is a necessity \Vitl1 1nost crab varieties. We once lost 90 per 
cent ol 011r Scheieleckeri a11el 111icro111,1!11s fro111 a clriving rain while ad
joining ro,vs of HoJJ,1, Eley a11d Arnolcl suffered only occ,1sional losses. 
Staking must be clo11e by the tin1e the sl1oots are high eno11gh to be tiecl, 
or abo11t 12 incl1es. N11111lJer eight ,vi1·e st,tkes 30 inches long are adeq11ate. 
vVe l1ave fo11ncl the ro11nel ''Pl,111t Tics'' better tl1a11 ''Twist-E111s." Tl1e 
e11els of tl1ese are so wrapped ,1ro11ncl the st;1ke tl1at they c,1n be p11lled 
loose and raised as the shoot gro,vs. A per111anent t,vist is 111ade when the 
tie nears the top of tl1e st,tke or at about I 8 inches. 

S01ne varieties req11ire 11se 0£ five foot stakes in orcle1· to secttre a 
re,1sonably 111Jrigl1t sten1. A1nong tl1ese ,11·e 11ob Wl1ite, Kathe1·ine, llori
b11nda, Parkn1an ,incl !1t1JJehensis. Other,visc tl1ey lc,1n IJ,1clly· fron1 tl1c 
18 inch tie. 

Why s01ne varieties ,ire so cli ffic11 It we have not been able to cle
tern1ine. Katherine has always bee11 cliffic11lt, "''l1ether IJuels, root grafts 
or tOJJwor:kecl. Tl1is year we had ,1 very poor stancl ancl re-b11dded. Tl1ese 
later b11cls were still alive in e:1rly Nove1r1ber IJ11t no 11nion had t,1ke11 
pl,tce. Dorothea and Scheideckeri in 011e 1·ielcl ,vere 6() JJer cent alive 
while in anothe1· J:ield nearly all b11cls hacl taken. We,tther ancl soil 11n
cloubteclly pl,1y a part as does the type of scion anel _tl1e skill of the IJt1d
der. Variety, however, is an even greater factor. 

In concl11ding, the act11al n1echanics of b11ddi11e, ancl g1·afting tl1e 
cralJs is si1nple ancl res11lts with n1;111y varieties no prolJle111. Unfortun,1te
ly two ol tl1e t·ine new varieties, Dorotl1ea a11d Katl1erine are a1nong tl1c 
cli£fic11lt 011es. The crabs a1·e peculia1· in the great variation in ch,1rac
teristics of the scion woocl. Buclcling cJr grafting beco1nes an entirely dif
ferent JJroble111 as one changes fron1 variety to variety. 

I have not mentioned prop,1g,1tion by stein or 1·oot cutti11gs. I feel . 
s11re some of the crabs can be proJJag,1ted in tl1is 111,1nner. Eleyi for i11-
stance ,viii root above the b11cl 11nio11 if pla11ted deeJJ ,1nel probably if 
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mouncled l1eavily. Hopa si111ilarly j)la11tecl !1as 11e,,e1· p1·ocluced scion root 
(or us. Once on its o,,,n roots, 1·oot Cl1ttings sl10L1ld be IJossible. 

Again I wol1ld like to 111ention the g1·eat ,1d,,antage of tising ,1 JJ,1int 
cocle where large nu111bers ot trees in 111,1ny varieties 1nl1st be ha11clleLI. 
We dig, buncl1 and sto1·e so111e forty v:1rieties o[ cr,1IJs. Labels ,ire selclo1n 
usecl until lin,1! gracli11g when v;1riety ,incl size a1·c i11�!icatecl. 

• 

* * * 
• 

PIZESIDENT FILL1\r[ORE: 1ll1ank you, l\rlr. Si111JJS<Jn. It t,tkcs 
yea1·s of ex1Jerie11ce ,incl observation to l1e ,1l1le to t,1lk like that. Are the1·e 
any questio,11s lor l\,J1·. Si111pso11? 

l\,fR. GERALD H. VERKAI)E (Verk,1clc's Nursery, New Lo11clo11, 
Conn.) : Diel l 11nclersta11cl you to say tl1at yo11 cliJJ tl1e IJ11dcling scions 
i11 wax? 

• 

]\rf R. Sl l\rI PSO N: 
11ot 1ise it for su111111er 

\,Ve Lise vv,tx £01· clo1·111,111t bl1cls 
b11dcling. 

011ly. \rVc clo 

J\,JR. VEilK1\DE: l kno1-v you g1·,1ft cl1e1·1·ies. ,,v_11,1t do you tie 
cherries v1ri tl1? 

l\rfR. Sll\,JPSON: \rVe jt1st 11se reg11la1· b,1ncling 1·ubbe1·s on eve1·1,_
tl1i11g lor s111n111er b11clcling. \r\T e t1·y to ,vr,11} the111 i11steacl of tyi11g. lf yo11 
clon't JJttll too hare!, you ca11 111·actic,1lly seal tl1e111. R)' J)l'OJ)erly JJUtti11g 
tl1e rt1l1bers on, yo11 ca11 JJracticall)' 111ake ,tn airtight se,11. 

J\rJR. VERKADE: \r\Then do yoti b11cl tl1e cl1e1·1·ies? 

1\rJR. Sll\,JPSON: 111 A11g11st. 
J\rJR. C1\RL E. KEllN (\r\1yo111ing N11rse1·ies, Cincin11,1ti, Ol1io): 

yo11 11se _aJJple 11nclerstock 101· g1·alting l�ecl1tel's c1·,1b? 
• 

J\,JR. S11\,JPSON: Yes, we -clo. 

Do 

• 

J\,JR. KERN: l\'fost 11111·se1·ies will b11cl 01· g·1·,1ft Becl1tel's cralJ on a 
co111111011 apJJle seeclli11g. Tl1is is ,1 111istake IJeca11se the two a1·e inco111-
patible. F1·0111 expe1·ie11ce, I k11ow tl1,1t ,vl1e11 tl1e Becl1tel's cr,1b· gets 
olde1·, it for111s a l)O\l'I, a11cl at tl1e c11cl ol te11 01· tiltce11 yea1·s tl1e pl,111t 
will blow over. 

iVIR. Sll\1PSON: \rVe l1ave l1acl 011e i11 tl1e ya1·d 101· t,ve11ty ye,11·s. 
The top wa11ts to sticker. \,Ve l1;1ve to kee1J c11tting tl1e stickers off at the 
g1·011ncl. Tl1e 1·eason we do11't gro,,, it is beca11se it is s11sceptible to clise,1se. 

l\rl 1{. CON s-r ANT DE· G llOOT (Shericla11 N 111·sc1·ies, Sl1cricl,111, 
Ont.) : 11ecl1tel's cr,16 or JV/.. ioe11s1s, is 1·elated to Dorothea, th,1t is ,vhy 
he l1asn't obtai11ecl resl1lts. 

• 

l\rfll. Sll\1IPSON: 1 IJelieve tl1at acco1·cling to \i\Ty111,1n's ''Cr,1IJ:1JJJJ!es 
in 1\1ncrica," it is /11. f/01·ib11.ndc1. It is 11ot /11. ioensis.

l\1Jll. LOUIS VAN1)ER13ROOK (Vanderbt·ook's N11rse1·y, l\1Ia11cl1cst
er, Conn.): How clo yo11 prevent r;1IJIJit cla111age on the c1·abs? 

1\rIR. Sll\1IPSON: lf the rabbits cl1ev1' tl1e111 it is 11s11all)' ,tbove the 
bud. \,Ve 11se a lull streng·th lir11e s11!JJl1111· 1Jaint on the ste111s. \,Ve l1a,,c11't 
had t1-ou ble. 

• 
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lvIR. WILLIAlvf FLElvIER III (Princeto11 Nurseries, Princeton, 
N .. J.): We h,1d the same trot1ble witl1 Katl1erine tintil we started lJud
cling it and Dorothea on M. [J(1Ccl1l(1. They take very well ancl gro,v 
vigorot1�ly. Tl1e sa1ne with M. ioncnsis 23. When you bucl on M. io11ensis 
ancl iW. cr11·nc1·ia seecllings. wl1ich are American types, they grow at least a 
thircl larger in a giyen le11gtl1 ot time. 

1\1 R. S11\11 PSON: I h,t\'e not triecl tl1a t, ho\vever I will. 

l\1lR. ROSCOE FII,Ll\1lOltE: \Ve h,tve a lot of co1nplaint trom ot1r
custo1ners tl1at it takes too 1nany yea1·s to bring plants into bloo111 ,vhe11 
they are on Dorothea. vVhat is the re,1s011? 

l\1IR. Sl1\1IPSON: I ,vottltl guess th,tt it has to do with vigor ancl 
g·rowth. I a1n merely goi11g by observ,1tions in this case. With Dorothea, 
if you have a strong stock, we ca11 cot111t on 011e-year trees bloo1ning ,�1ell. 
Dorothea, Katherine, a11d fJrob:1lJly Scheiclecke1·, are ot1tstancling. You 
can count on al111ost I 00 IJercent bloo111ing. Van Ess is another one that 
lJlooms very freely as ,t 011e-ye,1r whip. • 

lvlR. ROGER COGGESHAlal, (Arnolcl 1\rboretu1n, _Ja1naica Plains, 
l\1fass.): At tl1e arborett1n1, ,ve 11se M. /1accata 11nclerstock for b11dtli11g 
l)orotl1ea ancl the take is al1nost perfect. Also the plants set flower buds
the second year fron1 buclding.

PRESIDENT FILI.l\1IORE: l sho11ld like to take this opport11nity 
to th,tnk the lvioderator, lvlr. Blair, a11d the other speakers, Dr. Nelson 
ancl l\1fr. Si1npson, for the excellent rot1ncltalJle discussion of lvial11s proJJ
agation. Tl1e 1neeting is acljournecl u11til 8:00 P.lvI. tl1is evening. 

• 

' 

• 

• 

• 

• 

PLANT PROPAGATION QUESTION BOX 

FRIDAY EVENING SESSION 
' 

-

December 16, 1955 

• 

Tl1e Pla11t Pro1J,1gation Q11estio11 Box Session of tl1e Fif"th A11n11al 
lvl eeti rig con,1e11ecl ,t t 8: 0() P. 1\1!. l\11 r. Lo11is C. Va11derb1·ook, VanclerlJrook 
N11rseries, lvla11cl1este1·, C,011n., v.1:1s tl1e 111ocle1·ator for the eve11ing. 

Tl1e transcript of tl1is successful �essio11 of the ,tn1111al l\1feeting is 11ot 
incluclecl in· tl1e Proceedings. 

• 

• 
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organisn1s c,1n l)e SJ)lasl1etl 011 the foliage, but ratl1er takes ct1tti11gs £ro111 
tl1e tops of tl1e 1)la11ts. \•Ve aclopt 111ethocls of ste1·ilizatio11 fro111 beginning 
to encl. The ct1tting, the rooting medittm, the containers, and the co11-
tainer-1nedit1111 ,ire sterilized. Gro,vers who stiller seve1·e losses soon lear11 
tl1e valt1e of sterilizi11g everytl1i11g. 

Anothe1· as1)ect ol gro,ving· in the West, ,vl1ich I believe is higl1ly i111-
!)0rt,1nt, is tl1at of 111ecl1a11izatio11. The introclt1ctio11 -of tl1e ''Pl,1nt,1ine1·'' 
type 0£ container l1as 111acle it IJossiblc to !1,1nclle the 1nate1·i,1I i11 st1cl1 ,1 
way that rapid 1)la11ting c,111 IJc c,trried ot1t. \,Ve do h,1ve ,tn excelle11t ex
a111ple i11 certai11 nu1·serics i11 Ce11tt1ry, Califor11ia, v1•!1ere a 111acl1i11e h,1s 
bee11 clevelOJ)ecl ,vl1icl1 l1as ,1llo,1•ecl eight 111e11 to plant 120,000 011e-g,1llo11 
cont,tiners in t,vo weeks. 

Now, getti11g i11to ,vh,tt I feel is tl1e st1l1stance of·,vJ1at I ,,,ant to offer
for yot1r co11sicle1·atio11, J wo11ld like to say th,it 111t1cl1 ol· tl1e £olklo1·e of 
plant gro,ving is being rCJJl,tcecl by ne,v i11for1nation ancl the ability to 
co11 trol JJlan t growth 11101·e co111 j)letel y. 

j\,fr. ivI,1tki11 p1·ese11tecl his 1),tJ)e1·, e11titled: ''P1·e1J,1recl Soils for Co11-
t,1iner Gro,,•ing." (AJ)J)lat1se) 

• 
• 

PREPARED SOILS FOR CONTAINER GROWING 

. 0. f\. J\,fAl"KIN 

SrJ1l & l�lnnt Lc1/Jorntor)' 
01·n11f!;e, C:a lifornia 

• 

The nt1rsery bt1siness l1,1s been hig·hly tradition,tl ancl resistant to 
cl1a11ge t1ntil tl1e J)ast fe,v years. Witl1 tl1e i11trocluctio11 of large scale 
container p1·odt1ctio11 ancl 1noclern s,1les tecl1niques by a few, the inclttstry 
has bee11 forcecl to rcconsicler tl1e efficie11cy of its n1etl1ods and procetl11res. 

To those stee1)ed in traclition tl1e changes occurrin<.!, must see111 rad
ical and, pe1·h,tj)S, discot11·agi11g. The ''Art'' of growing is i·ast giving way 
to tl1e ''scie11ce'' of gro,vi11g. Pla11ts are bei11g 111acle to perfortn to the 11t-
111ost of their abilitie.s. Tl1e J)rocedures e1111)loyecl by the most successft1l 
are those of tl1e factory asse111bly li11e. 

It is recog11izecl tl1,1t all !)l,1111.s l1ave si111ilar b,tsic reqttirements, that 
they can a11cl clo !encl then1sel,•es to n1ass production techniqt1es. It is 
tl1e J)UrJ)ose of this clisct1ssio11 to t,1ke tip tl1ose l)asic requiren1ents a11cl 
explain their t1se in co11tainer ct1ltt1re. 

Factors inllt1enci11g J)lant resJ)Onse 111ay be pl,tced in two general 
categ·ories-(1) Those rec11iired for nor1n,tl response, and, (2) those 1·e
lr11·ding no1·111al res1)011se. 

111 tl1is discussio11 we are J)ri111arily inte1·estecl i11 the root zone 1-e-
quiremcnts ,vl1ich are: 

I .  Av,1ilablt' 1noistt1re. • 

2. Acleqt1,1te aer,1tio11.
3. St1fficient 111i11er,1I n11trient.

• 
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111 ot1tcloor growing the above grot1ncl 1·equi1·e111e11ts ,ire 11ot too 
e,tsily controllecl. They 111ay be st1111n1,,1·izecl as consisting of: 

1. Ligl1t of fa,,01·able intensity ancl dt11·ation.
2. Favorable te111per,1tt1res:
3. Sut·iicient car.ban clioxicle fo1· pl1otosyntl1esis.

F,tctors 1·etardi11g no1·1nal clevelop111ent 111igl1t lJe listecl in gene1·,1l as: 

• 

I. Co1111)etitio11 f1·0111 weecls 01· other J)l,111ts.
2. l)a111,1ge !)y J),trasi tes ancl insects .
3. Jlhysiolog·ical cla111,tge fro111 toxic 111,1teri,1ls i11 soil or ,1t1110s

pl1ere 01· f1·0111 appliecl 1nateri,1ls s11cl1 ,1s insecticicles, ft1ngi
cides ancl ,veeclicicles.

4. iviecl1anic,1l cl,11nage.
5. Uniavor,1ble l1ereclitarv charactc1·istics.

, 

6. Unfavo1·,1ble stat11s of c1ny of t/1e br1.fic· 1·eq11irements listecl
above. •

It is often cliffict1lt to clearly sep,1ratc these influe11ci11g facto1·s i11 
a/J/Jraising ,1ctt1,tl situatio11s. l\'I11cl1 of this clifiic11lty ste111s fro111 a tencl
e11cy to 11se so111e ,,,,gue or 111eaningless ter111 to cover a whole range o( 
sy111pto111s. Ho,v ofte11 11,tve yot1 he,trd tlte ])l1rase, ''too 111t1ch v,,ate1·!," ,ts 
a cliag11osis ot· j)l,1nt failu1·e? \,Ve ,tre ,111 awa1·e tltat !)!ants ca11 be grow11, 
i11 ,t w,tter sol11tion, wl1icl1 is certai11ly tl1e 111axi111t1n1 in st1pply of ,,,ater. 
1 f we t1·y to use reason i11 bre,tking clo,vn tl1e trtte 111eani ng of the term, 
·'too 11111cl1 ,vate1·," ,vc 1n11st ,1ssu111e it cloes11't 111e,111 exact!)' ,,,J1at it says.
It 1nay 111ea11 (I) 111ciist11re a1)J)lic,ttion ,vas at a- higl1 e11ougl1 rate th,tt
the soil, JJresu111ably o( J)Oor str11ctt1re, cont,1inec\ an inacleq11,tte st1ppl)'
of oxygen for nor111,tl 1·oot ft111ction, or (2) clisease of sonie type w,ts
present in the soil 01· pla11t and a l1igh 111oist11re level ,tllowed tl1is clisease
to develop at a 1·ate ,vl1icl1 o,1erca111e pl,tnt develo1)me11t, or (3) excessive
�1se of 111oisture ca11secl leacl1i11g to the extent that severe 111ineral n11trient
deiicie11cies occt11·1·ecl, or so1ne co1n!Jination of any or ,ti! tl1ree of tl1c fore
going 1·esultecl i11 J)i,t11t fail111·e. -011 the otlter hand, it is possible th,tt
none ot· tl1ese wa5 c,t11sal. PerhaJ)S the plant was in jurecl mecl1anically
l)y ani111al or insect or pl1ysiolog·ically by s1)1·ay n1aterial or air 1)oll11ta11t
sucl1 tlt,tt co11d11cting tissue could no lo11ger s11pply the leaves with water.
The res11lt wo11lcl be a11 acct11nt1latio11 of 1noist11re in tl1e co11tai11er si111ply
because it was 11ot re1novecl by the JJlant.

One of the co111111on causes of plant failt1re in container or field is 
disease. i\rf a11y g1·0,ve1·s · feel they are experts ,vhen tl1ey have learnecl to 
''live V-'ith clisease'' so tl1at the ])!ant ren1ains ,1live. The 1·ec1l ex1)ert is the 
1nan wlto re,1lizes the true 11att1rc of the prolJ!e111 and takes steps to elin1-
inate it rather tl1an live witl1 it. ;\s tl1e retailer ancl consun1er beco111e 
1no1·e eclucatecl to tl1e J)Ote11tial of cor1t,1iner g1·own J)lants, it is goi11g to 
be 1nore ancl 1nore diff'ic11lt to sell tl1e111 rhizoctonia, pythit11n and J)l1yto
pl1tl101·a 1·oot rots, £11sarit1111 ancl verticiliu111 1vilts as an acceJ)table part of 
JJlant 1n,1terial . 
• 

Very often the JJroble111s enco11nte1·ed i11 plant failure a1·e comJJlex, 
For instance, plants 1nay IJe _ lost becat1se a light infectio11 of rl1izoctoni,1 
root rot is e111pl1,tsizecl by slightly l1igh salinity in the growing 1neclium. 
Eitl1er retarclant by itself 111ay not l1ave been letl1al, b11t tl1e t,vo in co111-
binatio11 f1·egue11tly are. A si111ilar illust1·ation n1ight be dra,,,n for wate1· 
111old root rots ,tncl soil structure. Poor areation of tl1e root zone will 
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grea ti y enhance th� ,tcti vi ty o [ the org,111 is111s ,111cl 111 ,1 teri,1 I I y 1·ed 11ce tl1e 
activity ot tl1e J)iants, 1·es11lting in j)la11t fail11re. 

Tl1e experienced grower recognizes th,1t it is frequently i111possible 
to ''cure'' ])!ant ills. Control lies in tl1e real111 of ''prevention." 

vVith tl1e above in 111incl, we 111igl1t first consider tl1e selectio11 of ,1 
satisfactory growi11g site ,tnd, seco11cl, ,t s1)ecific 1)roceci11re of co11t,1i11c1· 
growing as practicecl by ,t 1111111ber of n11rseries 011 the west co,tst. 

• 

Si11ce a1·tificial irrig,1tio11 is al111ost cert,1i11 to be 11ecessa1·y i11 co11tai11-
er growing, good water c111ality is ,1 fi1·st prereq11isite in clete1·111ini11g· the 
s11itability ot a g1·owi11g site. Lig·l1t anc! te111per,1ture req11ire111ents 11111st 
be satist·ied tor the crops to b<; grown. Trees, hills. or b11ildings 111,1y i11-
terlere ,vitl1 lig·l1t 1·el,1tio11s a11cl cor1·ection is not alw,tys !)ractical. S111;1!! 
v,1ri,1tions in elev,1tio11 ca11 n1,1ke tl1e diffe1·e11ce betwee11 frost cl,1111,1ge a11cl 
11011e. Tl1e 11at11re of tl1f ter1·;1i11 is certainly i1111)01·ta!1t if 111ech,1niz,1tion is 
to be 11secl ,111d if tloocling is to be ,1voiclecl. 111 certai11 are,1s ol C,1liforni,1 
we have beco111e co11scio11s of tl1e i111porta11ce of ai1· poll11tio11 ,111cl its 
effect 111)on plant respo11se. Tl1is is not a11 unk11ow11 proble111 in otl1er 
higl1ly J)O))t1latecl a1·c,1s ancl sl1011lcl, the1·efo1·e, 11ot be clis1·egarcled. 

Once tl1e ;1bove co11clitions l1;1ve bee11 lo11ncl satisf,1ctory, tl1e next 
ste1) is th,tt of selecting ,1 g·ro,ving 111ecli11111. Tl1en follows tl1e p1·ogr,1111 
ot pre1),1ri11g the 111ecli11n1, pl:1nting into it, ,incl c.;11·ing for the JJl,111t g1·0,1•-
• • • 

111g In It. 
A clisc11ssio11 of criteri,1 for tl1e gro,ving· 111ecli11m is, perhaJ)S, best c,tr

ried 011t by ttse of ,1 SJJecific ill11stration. i:·11e soil 111ixes know11 as tl1e 
''U.C. syste1n of soil 111ixes." It is ,1 develOJ)ment fro111 wo1·k c,1rriecl 011t 
in the l)eJ),1rt111cnt ot Pl,111t P,1tl1ology, U11ive1·sity ot C,1lifo1·11ia ,tt Lo5 
Angeles. 

By way of l)ackgro1111d, it 1nigl1t be !)ointecl 011t tl1;1t tl1e ulti1nate 
s0111·ces of clisease organis111s ,ire (A) soil or (B) J)la11ts ancl J)l,tf!t 111ate1·-· 
i,tls. Tl1e for111e1· is t,1kc11 care of l)y soil treat111ent, the latte1· by cle,111 
stock ;incl s,1nit,1tion. In the effort to ,tic! growers in California to control 
disease in the f)roc!11ction of orna1ne11tal IJla11ts, it ivas fou11cl th,1t soil 
treat1nent for this co11trol ,vas often ineffect11al l)ec,111se of soil-1nix JJrol)
le111s. Sali11ity, !Joor drainage, poor aeration, toxic reactions to soil treat-
111ent, and poor n11tritional bal,1nce frec111ently overshado,ved tl1e ,1t
te111pts to control disease. vVI1at st,1rtecl out as ,1 si1nple effort to establisl1 
so111e st;1nc!,1rcl 111ix ,vhicl1 v\'011ld not be s11biect· to tl1ese proble1ns !)e
c,1111e ,1 n1a jor f)1·oject. 1\ co111prel1ensive t1·eatise on the s11bject is i11 tl1e 
l1,1nds of tl1e University edito1·s ,1r1d sl1011lcl be ,1vailable as ,1 1na1111al i11 
tl1e near future. It is titled, ''Dise,1ses i11 llelation to Prcpa1·ecl Soils £01· 
Container Gro,vn Plants," ancl ,viii be :1vailable fro111 Agric11lt11r,1I P11b
licatio11s, Unive1·sity of California, Berkeley 4, Calif. 

Tl1e following· is 011e �f any n11111bfr of JJOssi!)le co1nbinations of 
111ixes ancl is selectecl as ,1 goocl for11111l,1tio11 fo1· general J)t11·1)oses. 

½ yarcl ti11e s;1ncl 
1/2 yarcl peat 111oss, sphagriur11 tyJ)e 
10 lb. dolo111ite li1ne 
5 I b. gyJ)S11111 
3 lb. org,1nic 11itrogen (l1oof & l101·11, !)loocl 111c;1l, 

11re,1-for111a lclel1ycle resin) 
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I lb. 

• • 

1)otass1u111 nitrate
tre\)\e st11)er1)l1os1Jl1ate

Tl1is for11111l,1tion gives consicler,1tio11 to 11i11e i1111)01·tant c1·ite1·i,1. 
Tl1ey c,111 110w be taken 111) specifically. 

l . 1'he i11greclients are ,1v;1ilable in 111rst a1·e;1s. Peat 111oss is a co1n-
1non stancla1·cl 11secl th1·ougl1011t tl1e world. Fi11e sancls ,11·e fo1111cl ,ts ,vind
blow11 cle1)osits, river and be,1cl1 w,1s11, ;111cl ,ts by-procl11tts of tl1e s,1ncl ancl
g1·avel inclttstry. The particle size Ii111it,1tions a1·e qt1ite cletinite as tl1is 
co1111Jone11t is of ext1·e111e i1111Jort,111ce in clete1·111ini11g· tl1e physic,1! cl1arac
te1·istics of tl1e 111edi11111. The 111,1te1·ial ttsecl shoulcl co11tai11 ,tt least 85%
of tl1e IJ,trticle sizes i11 tl'.e range of ().5 to 0.05 111illi111ete1·s i11 c�ia111eter. 
This inclt1cles 111ecli11111 sa11cl, f111f' sane!, ,111cl ,,ery fine s,111d ,1ccorcli11g to 
U.S. De1)art1ne11 t of 1\g1·icu lt11ral standarc!s. l t ccJi11cic!es with sieve sizes 
of 30 to 270 111esl1. 

2. The 1·aw 111;1teri,1! i11g1·eclients, fine sa11cl a11cl 1Je;1t 111oss, ,11·e re
li,1!1le ,1s to t111ifor111ity 01· pl1ysic:1l ,111cl cl1e111ical JJJ'OJJe1·ties. Peat 111oss is 
,JCCCJJtecl as IJeing· acicl i11 1·eactio11, low i11 s,1li11ity a11c! lo,�1 in 11t1trition,1! 
properties. Fine s,111cls a1·e ge11e1·ally lo,v in s;1li11ity a11cl 1111tritio11al JJrOJ)
erties ,incl ,ire 11s11,1lly 11e,11· ne11t1·;1I in re,1ctio11. 1\ fi11e sa11cl clepo�it ,viii 
1101·111ally IJe fou11cl 911ite 1111ifor111 i11 its cl1e111ical pro11erties, thot1gl1 011e 
�0111·ce 111ay v,11·y so111e /'1·0111 a11otl1e1·. T'l1e JJCat-111oss is q11ite t1nilor111 
IJhysically ancl tl1e 1),11·ticle size s1Jecificatio11s 011 tl1e fi11e s,111cl i11s11re its 
!)hysical 1111iior111ity. 

3. Tl1e J)1·;1ctice of clisease, \\'eccl, ;incl i11sect co11trol will. 1·ec111ire
sll1b1l1ty of tl1e 111ec!i11111 to sl.cani or c·/·1ernicr1/s. l�otl1 tl1e fi11e sa11d ,111c! the 
])Cat 111oss satisfy tl1is req11ire111e11t. Tlie c!1e111ical aclclitio11s to the111 ,tlso 
s;1tisl·y tl1ese 1·eq 11 ire111en ts ,vi t/1 tl1e !)ossi ble exceptio11 of tl1e 01·ganic 
11it1·oge11 sot11·ce, t11·ea-lo1·111,1lc!ehycle. It l1,1s !)ee11 sho,1•11 to release a little 
t11·e,1 11it1·oge11 ttJ)011 1Jei11g ste,11ned, IJ11t in n1,111y cases tl1is is t111i1111)01·t
;111t. 

4. 1-11e 1Jhysical co1111)011e11 ts shott lei be c,1J),11Jle of bei11g ea.5i ly
/J/e11cled witl1 011e ,111otl1e1·. Fi11e sane! and ])Cat 111oss a1·e easily 111ixecl to
gether. Tl1e s,11ne c;11111ot 'be s,1icl of clays or clocldy 111,1terials. 1.'hey 111ay 
req11ire CXJ)e11sive gri11cli11g ,tJ)!),11·att1s to J)repare the1n fo1· 1nixing ,ind 
tl1is JJ1·ocess o! g·1·i11cling 111a)' clest1·oy J)h)•sical str11ctt1re desired. 

5. GrJcJd c11·ec1tior1. of tl1e JJl1ysic,1! 111ix 111ust 1Je asst1recl if tl1e !Jest
1·oot clevelOJ)tnent is to be attained. Cl,1ys a11cl s01ne 01·g,1nic 111,1terials 
''111ay'' ]Jrovic!e goocl aer,1tion, 1)artic11larly at first, b11t it is not assurecl. 
Tl1e fine s,1nci-J)C,1t 1noss co111binations do ass11re excellent aeration fron1 
the first. No ,1111ount of fertilizer ,viii overco111e J)oo1· soil st1·ucture. 

6. ·Ni1t1·1tio11.al cl1a1·acte1·ist1c., of ea.cl1 co111po11c11t a11cl tl1e final mix
sl1ot1lcl 1Je l1no,v1-,, Con1ponents of l1igl1 fe1·tility are 11ot necess,1ry to a 
st1ccessf11I 111ix. S0111eti111es this cl1a1·;1cte1,istic ca11 IJe ttnclesirable as s11cl1 
111ate1·i,1ls ,11·e ,IJ)t to be no11-u11ifo1·111. 111 tl1is illt1st1·;1tio11 IJotl1 con11Jo11e11ts 
,11·c k1101v11 to IJe cil l01v fer·tility. Tl1e1·efo1·e it is ,1 si111p!e 111atte1· to aclc! 
tl1e c!esirecl lertilizer· ele1nents in tl1e q11;111tity 1·eqt1irecl to 1·aise tl1e l'ertil
ity to ,111y ,tJ)J)rOJ)riate level. 

7. l\1foistt11·e 1·etention ,incl the av,1ilability of tl1e n1oistt1re 1et;1inecl
in tl1e n1ecli111n sl1oulcl be re,tsonably higl1. The cost ,tncl labor of ir1·ig-,1-
tio11 ca11 beco111e t1111·easonalJle whe11 the soil dries ot1t too r,tJ)iclly. The 
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pe,1t 111oss in tl1is co1nbination is a n1,ljor factor in retention of moistt1re. 
Fine s,1nd, as opposecl to coarse sand, is also re1narkably efficie11t in re

taining 1noistt1re i11 a cont,1ine1·. \\111at is e,,en 111ore in11)ortant is tl1e
fact tl1,1t n1ost of tl1e 1noistt1re 1·et,1inecl by these co1npo11e11ts is ,1v,1il
,1\)le to plant t1se. Cl;1y 111ixes do not oiler the san1e high degree of av;1il
;1bility of 111oistt1re 1·etainecl. 
. 8. An in1portant leatt1re whe11 ha11clling ancl shipping cont,1iner 

grown pl,1nts is tl1,1t ot weigl1t. A low b11lk density is generally clesi1·;1ble. 
There ,ire J)ractical li111it,1tions, howeve1·, as too ligl1t ,1 n1ix 111ay res11IL 
in cont,1iners being· easily lJlown ove1· i11 tl1e field dt1ring wi11cly periods. 
\!\There imJ)Ortant, tl1e r,1tio of fine s;111cl to peat ,nay be alterecl to s11it ;1 
partic11lar circt1n1stance. Tl1e 1naxi111111n wet lJti!k density o[ tl1e fi11c sane! 
is ap1)roxin1,1tely 115 !lJ/c11.ft., wl1ile tl1;1t of peat 111oss is abo11t 40 
!IJ/c11.ft.

9. A l'inal cleciding factor i11 ,111y soil 111ix JJre1J,1r,1tio11 is tl1at of
cost. The cost of peat moss 111 a given arc,, is 11s11ally lairly constant. The 
cost of the l'ine s,1ncl will lJe prin1,1rily cle1Je11cle11t upo11 l1,111ling ch,1rgcs. 
It is not highly val11ecl ;1s ,,re 111;111y of tl1e ''top soils." It is 1111i•1npo'rt,1nt 
whether tl1e line sane! co1nes fro1n tl1e s11rlace or f1·01n fa1· below tl1e 
,urface. At the present time three to fo11r clollars J)er yarcl for the fin,,! 
mix is often consiclered reasonable. ;\ n11111be1· of growers on the West

Coast have n1anag·ecl to 11se s11bstit11te ors;·a11ic 111aterials ,vhich satisfy 
all the foregoing criteria ancl l1ave IJro11gl1t the cost clo,v11 to a fig111·c 
between one ancl t,vo cloll;1rs JJer y,11·cl. A111ong the n1aterials 11sed are 
rice h11lls a11d redwoocl sawc111st. 

Tl1e foregoing clisc11ssion o( the ni11e criteria cleal to a l,trge extent 
ivith tl1e JJl1ysical attrib11tes of tl1e ill11str,1tecl soil 1nix. S0111e disct1ssion 
of the fertility additions is necess,1ry. 

Potassiu111 nitrate is addecl to s111)1)!y av,1ilable 11itroge11 1)!11s potasl1. 
If tl1e i1n1necliately available nitroge11 is not clcsired, s11lfate or n1t1riate 
of potash n1ay be added. In this i!lt1str;1tion nitrogen is also SlIJJpliecl as 
org·anic for pt1rposes of extending the periocl of st1pply of tl1e ele1ne11 t. 
\Vl1e1·e soils a1·e to be stackecl for a periocl of time before 11se, tl1e organic 
11itroge11 sho11ld be 01nittecl as it ,viii begin to release available 11it1·oge11 
fro111 the ti1ne it is 111ixecl ,vith the soil co1nponents. Storage 1night rest1lt 
in toxic b11ild-up of available nitroge11. 

Phospl1,1te 111ay be ,tdclecl as sing·le SUJJerphosphate, 11sing three ti111es 
as n1t1cl1 in orcler to 111atcl1 the supplyin3· pov.rer of the treble s11per1Jl1os-
IJl1,1te. 

'J'he dolomite lime is aclclecl to s11pply c,1lciu1n and 1nagnesium ancl 
to co11nteract tl1e ratl1er strong ;1ciclity of the peat 1noss. Gypsum is 
so111etin1es adcled to boost the c;1lciur11 level ;1 little higher witho11t chang
ing tl1e reaction. 

V,1riation fro111 the ;1ss111ned nor111 in b,isic JJ!1ysical co1npo11e11ts ,viii 
c;1ll for variation i11 fertilizer aclclitions. In son1e cases a gro,ver 111;1y wisl1 
to alter the 11utritional characteristics qttite clrastically. In a syste111 of 
soil 1nixes sucl1 ,ts tl1is it is si1nple to n1;1ke tl1e clesirecl alterations. 

No single 111ix, such as that used in illt1str,1tion, is or ever will be, a 
soil ,nix to end all soil n1ixes. lt is fo1· th,tt re,1son that it is desig·n,1ted as 
a syste1n. It should be fairly obvious, too, that this systen1 offers an ex-
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cellent tool for rese,1rcl1 to J)rocl11ce i11for111atio11 i11 standa1·cl and specific 
cletail. Stich lindings coulcl be applied clirectly to JJ1·,1ct1cal g1·owi11g si11ce 
clttJ)lic,ttion ot soil 111ix JJfOJJerties is e11tirely leas,1ble. 
. Tl1e tinal co11side1·ation is that o( fe1·t1lizi11g tl1c g1·0,vi11g JJ!a11ts. Ex-

perience to date inclicates tl1,1t 11it1·oge11 is tl1e ele111e11t 111ost 1·,t]Jiclly lost. 
Pot,1ssit1111 is 11ext ,111cl phosJJl1ate is least rapic!J.y 1·ecl11cccl. Fe1·tilizc1· ftJ1·111-
t1lae wl1icl1 see111 best s11itecl to tl1e syste111 gener,1lly tollo,v ,1 nit1·oge11, 
JJl1osphatc, JJOtasl1 catio ol ,1bout 3-1-2. Both liq11icl a11cl cl1·y 111,1te1·
i,1ls ,tre cur1·ently bei11g 11secl. A detailecl clisc11ssio11 of tl1is j)l1,1se see111s 
unwa1·1·antecl l1e1·e ,ts tl1e v;1ri,1tio11s cl11e to co11clitions ot gro,�i11g a11cl 
n1ateri,1ls i11 use a1·e too 11u111ero11s. F1·eqt1e11t, ligl1t teeciing· is clesir,1ble. 

Tl1is is 11ot the 011ly syste111 of soil 111ix J)1·epa1·,1tio11 and l1,111clli11g 
whicl1 c,1n be 11sccl to 1Jrocl11ce 911,tlit)' J)ia11ts ,111cl st1cl1 is 11ot 111ea11t to lJe 
infe1·1·ed. Howevc1·, it is one of tl1e le\\' systc1ns wl1ich offers si111plicity 
ancl reli,tl)ility. It is tl1e 1·es11lt of ca1·ef11l co11sicle1·,1tio11 of IJasic scie11tific 
J)rinciples co11plecl ,vith JJr,1ctical t1·i,1l in tl1e field. Tl1e t,1ke !10111e lesso11
is 11ot the exa111 J)ie fo1·11111!;1 ti 011, b11 t, r;1 tl1er, tl1e JJri 11ci JJ!es t1 JJ011 ,vl1icl1 it
is basecl. Fi11,1lly, it oflers 1·cat111·es wl1icl1 le11cl it to 11se i11 ,1ssemlJ!y li11c
type JJrodt1ction.

• 

* * * 
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J\,[ODERATOR "J\,11\TKIN: Ou1· 1·ou11clt,1ble tl1is 111or11i11g is to en
co1111J,1ss, in ,1clclitio11 to tl1is clisc11ssion about vVe&t Co,1st JJ1·cJcl11ctio11, 
otl1e1- pa1-ts ot the cot1nt1-y. Yo11 \\'ill Ji11cl tl1at 11111ch o1 tl1c f1111cl;1111c11tal 
inlo1-n1,1tio11 tl1,1t ,ve en joy i11 lea1·11i11g· 110,v to g1·ow co1nes fro111 011r 1111i
,1ersities. Tl1e t1r1ive1-sities ;11-e cloi11g .basic tl1i11gs tl1at we, ,ts g1-o,ve1-s. a1·c 
11na ble to clo. , 

vVe J1;1ve ,vitl1 11s ;1 g·c11tle111,111 fro1n Ol1io St,1te U11i,•e1·sity, l\1fr. 
Pl1illip B,1rkc1·, wl10 ,viii clisc11ss tl1e 1·ese;11·cl1 tl1at tl1ey ,tre cloing· 011 con
tai11er JJ1·odt1ctio11 at tl1,1t i11stit11tio11. 

· ivf1-. Ba1·ke1- JJ1-ese11ted l1is 1Ja1Jer e11titlecl ''Tl1e Procl11ctio11 ot· Nu1·se1·y
Stock in Cont,ii11e1·s." (Appl,111se) · •

• 
• 

• 

• 

• 

THE PRODUCTION OF NURSERY STOCK IN CONTAINERS 

PHILIP A. BARJ<J,R 

Depa1·t11ie11t of Ho1·t1c1.iltii1-e, 0/110 Stczte U111ve1·sity 

Colii111/J11s, 0/1io 
• 

• 
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Tl1e JJrod11ctio11 of 11111·scry stock i11 111et,1l cont,1ine1·s ,vas begt111 ,tt 
Ohio State University i11 1953. Tl1e 1J1·oject was eXJJ,1ncled in 195,1 to i11-
clt1cle ,1 total ol 1500 JJla11s of 17 cli[te1·e11t SJ)ecies ,111cl v,11·ietics. D111·ing 
tl1e winter oi 1954-55 1)rotectio11 tests ,,,e1·e co11cl11ctecl ,vi tl1 tl1ese IJl,111 ts 
a11cl those tl1;1t s111·vivecl, witl1 3000 ,1cltlitio11al J)l,111ts,. ,vc1·e i11cludetl i11 
tl1e 1955 study. Si11ce its beginni11g tl1e JJ1·oject l1,1s IJeen JJ1·i111arily one of 
cleter1nining the aclaptability of va1·io11s or11,1111e11t,1I JJ!a11ts to JJ1·ocluction 
in containe1·s 11ncler Ohio cli111,1tic co11clitio11s. It is prOJJOsed th,1t tl1cse 
plants will be usecl £111·ther i11 ,1 111,1rketi11g· stt1cly to deter111inc c11sto111c1· 
acceptance of cont,1ine1· n11rse1·y stock. 
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cellent tool for rese,1rcl1 to J)rocl11ce i11for111atio11 i11 standa1·cl and specific 
cletail. Stich lindings coulcl be applied clirectly to JJ1·,1ct1cal g1·owi11g si11ce 
clttJ)lic,ttion ot soil 111ix JJfOJJerties is e11tirely leas,1ble. 
. Tl1e tinal co11side1·ation is that o( fe1·t1lizi11g tl1c g1·0,vi11g JJ!a11ts. Ex-

perience to date inclicates tl1,1t 11it1·oge11 is tl1e ele111e11t 111ost 1·,t]Jiclly lost. 
Pot,1ssit1111 is 11ext ,111cl phosJJl1ate is least rapic!J.y 1·ecl11cccl. Fe1·tilizc1· ftJ1·111-
t1lae wl1icl1 see111 best s11itecl to tl1e syste111 gener,1lly tollo,v ,1 nit1·oge11, 
JJl1osphatc, JJOtasl1 catio ol ,1bout 3-1-2. Both liq11icl a11cl cl1·y 111,1te1·
i,1ls ,tre cur1·ently bei11g 11secl. A detailecl clisc11ssio11 of tl1is j)l1,1se see111s 
unwa1·1·antecl l1e1·e ,ts tl1e v;1ri,1tio11s cl11e to co11clitions ot gro,�i11g a11cl 
n1ateri,1ls i11 use a1·e too 11u111ero11s. F1·eqt1e11t, ligl1t teeciing· is clesir,1ble. 

Tl1is is 11ot the 011ly syste111 of soil 111ix J)1·epa1·,1tio11 and l1,111clli11g 
whicl1 c,1n be 11sccl to 1Jrocl11ce 911,tlit)' J)ia11ts ,111cl st1cl1 is 11ot 111ea11t to lJe 
infe1·1·ed. Howevc1·, it is one of tl1e le\\' systc1ns wl1ich offers si111plicity 
ancl reli,tl)ility. It is tl1e 1·es11lt of ca1·ef11l co11sicle1·,1tio11 of IJasic scie11tific 
J)rinciples co11plecl ,vith JJr,1ctical t1·i,1l in tl1e field. Tl1e t,1ke !10111e lesso11
is 11ot the exa111 J)ie fo1·11111!;1 ti 011, b11 t, r;1 tl1er, tl1e JJri 11ci JJ!es t1 JJ011 ,vl1icl1 it
is basecl. Fi11,1lly, it oflers 1·cat111·es wl1icl1 le11cl it to 11se i11 ,1ssemlJ!y li11c
type JJrodt1ction.

• 

* * * 

• 

J\,[ODERATOR "J\,11\TKIN: Ou1· 1·ou11clt,1ble tl1is 111or11i11g is to en
co1111J,1ss, in ,1clclitio11 to tl1is clisc11ssion about vVe&t Co,1st JJ1·cJcl11ctio11, 
otl1e1- pa1-ts ot the cot1nt1-y. Yo11 \\'ill Ji11cl tl1at 11111ch o1 tl1c f1111cl;1111c11tal 
inlo1-n1,1tio11 tl1,1t ,ve en joy i11 lea1·11i11g· 110,v to g1·ow co1nes fro111 011r 1111i
,1ersities. Tl1e t1r1ive1-sities ;11-e cloi11g .basic tl1i11gs tl1at we, ,ts g1-o,ve1-s. a1·c 
11na ble to clo. , 

vVe J1;1ve ,vitl1 11s ;1 g·c11tle111,111 fro1n Ol1io St,1te U11i,•e1·sity, l\1fr. 
Pl1illip B,1rkc1·, wl10 ,viii clisc11ss tl1e 1·ese;11·cl1 tl1at tl1ey ,tre cloing· 011 con
tai11er JJ1·odt1ctio11 at tl1,1t i11stit11tio11. 

· ivf1-. Ba1·ke1- JJ1-ese11ted l1is 1Ja1Jer e11titlecl ''Tl1e Procl11ctio11 ot· Nu1·se1·y
Stock in Cont,ii11e1·s." (Appl,111se) · •

• 
• 

• 

• 

• 

THE PRODUCTION OF NURSERY STOCK IN CONTAINERS 

PHILIP A. BARJ<J,R 

Depa1·t11ie11t of Ho1·t1c1.iltii1-e, 0/110 Stczte U111ve1·sity 

Colii111/J11s, 0/1io 
• 

• 

' 

Tl1e JJrod11ctio11 of 11111·scry stock i11 111et,1l cont,1ine1·s ,vas begt111 ,tt 
Ohio State University i11 1953. Tl1e 1J1·oject was eXJJ,1ncled in 195,1 to i11-
clt1cle ,1 total ol 1500 JJla11s of 17 cli[te1·e11t SJ)ecies ,111cl v,11·ietics. D111·ing 
tl1e winter oi 1954-55 1)rotectio11 tests ,,,e1·e co11cl11ctecl ,vi tl1 tl1ese IJl,111 ts 
a11cl those tl1;1t s111·vivecl, witl1 3000 ,1cltlitio11al J)l,111ts,. ,vc1·e i11cludetl i11 
tl1e 1955 study. Si11ce its beginni11g tl1e JJ1·oject l1,1s IJeen JJ1·i111arily one of 
cleter1nining the aclaptability of va1·io11s or11,1111e11t,1I JJ!a11ts to JJ1·ocluction 
in containe1·s 11ncler Ohio cli111,1tic co11clitio11s. It is prOJJOsed th,1t tl1cse 
plants will be usecl £111·ther i11 ,1 111,1rketi11g· stt1cly to deter111inc c11sto111c1· 
acceptance of cont,1ine1· n11rse1·y stock. 
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CONTAINERS USED 
The nursery stock was canned in eitl1e1· green J)aintecl ''Plant,tine1·s'' 

or ''Nursericans'' or as1)l1a�t coatecl salvagecl f1·oze11 foocl cans. These con
tai11ers have a total volu1ne respectively of .76, 1.43, ancl 3.80 gallons. The 
Nursericans has IJeen the least s,ttisfactory since it rustecl out near the 
soil line, lrequently befo1·c tl1e e11cl of the first gro,ving se,1son. Also no 
aclvantage has been seen for the ren1ovable botton1 ol the N11rseric,tn, �o 
styled for easy re111ov,tl of the ])!ant ancl soil b,tll. R11sting eli111inates tl1e 
aclvantage of this feature soo11 alter the pl,111ts ,tre ])laced in the contain
ers. Tl1e Pl,t11tainer, witl1 its corr11g,ttecl sicles, 11,ts i)ee11 ve1·y cl111·alJ!e even 
tl1roug·h the seconcl g1·owi11g se,1s011. ,,Vitl1 the sicles t,1perecl inwarcl to
wa1·cls the !Jotto1n, tl1e J)iant anti soil IJ,t!l ca11 be re,tclily k11ocked out of 
eitl1er tl1e· Plantainer or tl1e Nt1rse1·ic,t11. 

Tl1e froze11 (oocl ca11s 01· ''egg c,t11s," collectecl localy, p1111checl ,vith

1 to (j sicle dr,1i11age holes, ,vere cliJ)J)ecl in llC-1 aSJ)l�,tlt, a con11ne1·ci,1I 
no1nenclat11re f'or rapicl c11re ·,1SJ)l1,1lt c11t!Jack. Tl1is ,!Sf)halt clriecl sui'fici
e11tly to JJer111it c,11111i11g ,vitl1in 011e week afte1· the cans had !Jeen clippecl. 
So tre,-1tecl, these co11tai11e1·s l1;1ve 1·esistrcl 1·11sti11g a11cl have been in service 

' 

tor tl11·ee yea1·s ,tn<.I still sl10,,• 110 cletri111e11t,1l effects. l)eca11se of tl1e 
straight sicles, it is 11ecess,11·y to c11t tl1e sides of tl1is co11t,tiner to free the 
soil ball whe11 J)lanting .. 

SOIL l\1IlXTUllE AND C;\NNING PROCEDURES 

The plants have ge11er;1lly IJee11 ca1111ecl in a ''st,111clarcl'' soil 111ixt111·e 
wl1ich is basecl 011 tl1e 1·esults of ,1 series of tests. This co11sists of equal 
parts IJy vol11111e of silt lo,1111 soil, ba11k sand, and Ger111an peat moss. It 
is co11ceiv,1ble that tl1e soil 1nixt11re n1ight be v,1riecl to son1e extent de
pending upon the JJl,1nt type, soil weigl1t li111it, or soil cl1·ai11age. Tests 
were 111acle in 1954 in wl1icl1 pe,1 gravel w,1s ]Jiacecl ½ inch deep in tl1e 
botto111 of the cont,1ine1· ove1· ,vl1icl1 was JJlacecl tl1e pl,1nt ,incl the stancl
ard soil 1nixt11re 01· ,1 ''special'' soil 1nixt11re consisti11g of eg11al parts by 
vol111ne of l1adite, silt lo,1111 soil, IJ,1nk s,111cl, ,111cl Ger1nan JJeat. This SJJec
ial soil 111ixt11re w,1s also 11secl ,vitl1out tl1e pea gravel. With no11e of these 
soil v,1riatio11s was tl1e1·e any i11clic,1tion of significantly· i1nprovecl soil 
clrainage or plant clevelop111ent compa1·ecl witl1 tl1e sta11darcl. soil 111ixture. 
In 1955 all the plants \\1ere cannecl \\1itl1 t11e standa1·cl soil ,nixture. In all 
cases the soil was stea111 sterilizecl ,1fter ,vl1icl1 it, together with the sane!, 

• 

ancl, tl1e wate1· saturatecl peat was passecl tl1ro11gh a Royer shreclcler. This 
})roviclecl fast anc! effecient mixing. 

Canning ,vas clone 1nanually tron1 a be11ch. At the time of canning, 
slight to severe root pruning· was clone c!e1Jending upon the co1npactness 
anc! size of the root systen1. With 7 to 8 foot I year-old whiJJS of NJoraine 
Loc11st, it was necess,1ry to JJr11ne off as 11111ch as t,vo-thirds of the root 
syste111 in 01·c!er to get the111 in the 3.8() gallon foocl contai11ers. Top 
JJ1·1111i11g ra11gecl fro111 11011e 011 the l\•Ior,-1ine Loc11st to c11tting lJ,tck 011e
year olcl pla11ts of' Ji'rJ1·sytl1itl inte1·r11.t·dia spectttbilis to a11 ave1·ag·e heig·ht ot· 
6.3 inches. 

GRO\VING ;\REAS ' 

Before setting the cont,1i11e1· nu1·sery stock in the growing areas, the 
grou11c! l)ase was treated ,vith a soil sterilant for tl1e prevention of weec!s. 
Vapa1n 4-S, a soil stcrilant sol11tion of soc!iu111 N-1netl1yl c!ithiocarbamate, 
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ap1)lied to the soil surface ,tt l qt1art per I 00 sq. ft. a11d watered in thor
ougl1Iy l1as provi(lecl g·oocl ,veed control for at least one g1·owing seaso11. 

Followi11g aJ)J)lic,1tion of tl1e Va1)a1n 4-S, the area was cli,,ided into 
4 ]Jlots, (I) a soil cl1eck !)lot, (2) soil cove1·ecl "'itl1 8 inches of wood 
sl1avings, (3) soil coverec! with 3 i11ches of sa11cl, ;111c! (4) soil covered witl1 
1 ½ incl1es of pe,1 size c1·t1sl1ecl li111csto11e .. A.11 eqt1,1l nt1111IJer 01· each plant 
type was JJlacecl in eacl1 1Jlot, arr,tnged i11 becls 1() feet ,vide bt1t split by 
a11 18 incl1 ,vo1·k isle tl11·011gl1 tl1e ce11te1·. \•Val ks, 42 i11cl1es wide, were 
providecl betwee11 tl1e IJl,111 t beds. 

The sp,tcing of the plants in tl1e gro½ring bec!s is a co11t1·oversial st1b
ject. Plants in tl1e tests at Ohio State University were SJ)aced initi,tlly so 
that OJJti111u111 su11ligl1t ,111c! air ci1·ct1!;1tion 111ight be equally ,1vailable to 
eve1·y ))!ant throtighottt tl1e gro½•ing seaso11. In this 111a11ne1· all tl1e soil 
balls, regarclless ot the locatio11 oi 'the plants i11 tl1e bee! or the st1rface 
type plots on whicl1 they we1·e located, tenclecl to cl1·y ot1t fairly evenly. 
But shifting ,ind relocation of so1ne of tl1e JJ!a11t tyJJes ,vas necessary as 
the season adv,tnced clt1e to the 11lti111ate g·1·0,vtl1 of so111e of the plant 
types. 

Wl1ere loc,ttecl on ei tl1er tl1e sa11cl or ,vood sh,tvings st1rface type 
J)lots, the J)!ants develOJ)ecl heavy root syste1ns ot1tsicle tl1e drai11age l1oles.
These roots were a hi11clera11ce wl1en 1·elocating· tl1e pla11ts ,tnd certainly
are unsightly ,vhen selling the pla11t. Gro,vth 111easure111e11ts indicatec!
no bette1· J)l,1nt develop111ent on these t,vo su1·f,1ce type plots as elsewhere.
Consequently the clisaclva11t�ges of roots growing out tl1e drainage holes 
seen1 to far st1r1Jass an)' possible ,1clvantage. 

Drainage of excess water away f1·0111 the IJla11ts ,vas J)Oo1·est in the 
soil su1·face area. Another clisaclva11tage of setting the 1Jlar1ts clirectly 
onto soil seems to be tl1at of soil clods collecting· on tl1e bottom of the 
containers, ancl also the cloggi11g of the dr,1inage l1oles. Tl1e for111er con
dition resttlts i11 t1neve11 setting of the co11tainer, either when dis1Jlaying 
the plant in the sales area, tra11sporting it, or ,,,he11 shitting to another 
location. Fro111 these tests it aJJpearecl tl1at, lron1 tl1e stanclpoint of best 

· growi11g co11ditio11s, inclt1cli11g clrai11age ancl gener,1! area neat11ess, crt1sl1-
ed lin1esto11e was tl1e best. ·

vVATERING ;\ND FERTILIZING 
All the plan ts we1·e l1a11cl ,,0 :1te1·ecl ,vi tl1 tl1e 11se of a w,1teri11g hose 

equipJJed ,vith ,1 ,van(! type aerato1· so that splashing cot1lcl be reducecl, 
except fo1· 011e s111all gro,vi11g a1·ea ,,,J1icl1 ,vas g·enerally ½'atered ,vitl1 a 
revolving sprinkler. Pl,int develOJJ111en t a1JJ)earecl to be slightly poorer in 
the a1·ea that l1ad been w,tterecl with the SJJ1·inkler. 1\lso. it w,1s JJarticu
Iarly clifficttlt to cleter1nine j11st ,,,J1en eno11gl1 ,vate1· had bee11 aJ)pliecl. 
Witl1 h,1ncl w,itering, tl1c exact a111ot1nt of ,,,ate1· could be appliecl d,tily 
by f'illing tl1e co11tai11er to the tOJ). Tl1is '-''Ot1lcl ge11erally be e11011gl1 w,tter 
to provide for son1e leacl1i11g ,iction to carry a,vay tl1e excess salts th,1t ac-
ct11nulatecl fro1n tl1e freq11e11t fertilize1· apJJ!ications. 

Tl1e 11,111d "'ate1·i11g syste:11, ,,•ith a Hozon att,1cl1ed, was also 11sef11l 
for fertilizi11g· tl1e JJl,1nts. Thro11gl1 tl1e Hozon ,v,1s sipho11ed a soluble , 
fertilizer co11centrate ,,,hich, ,vl1e11 111ixed ,,,itl1 tl1e \\',tter i11 tl1e l1ose, 
cot1lcl be aJ)j)liecl to tl1e plants ,it a11y JJ1·eclet!:'.r111inecl 1·ate. During the 
1955 g1·owi11g se,1sor1, fou1· aJJJJlicatio11s of 2{)-20-2() solttl)le fertilizer ,ve1·e 
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macle followed by a fifth aJJJJlic,1tio11 co11t,1i11ed only nitrogen ,tnd potas
siu1n. The sixth ancl final application contained 011ly soluble nitroge11. 
Fe1·tilize1· was applied at 3 to 1 ,veek intervals. This fertilize1· progra111 
cliffered son1ewl1,1t fro1n tl1at usecl i11 1954 ,vl1en soltible forn1s of nitrogen 
\Vas aJJpliecl eve1·y two ,veeks, potassi11n1 every two or tl1ree ,veeks ancl, 
JJhOSJJl101·11s tl11·ee to five ti111es du1·i11g tl1e gro,,·ing season. Soil tests ,1•e1·e 
111aclc JJrevio11s to each ,1pplication to assess tl1e 11t1trie11t reqt1ire111e11ts. 

PllUNING ANI) GllOvVTH j\,f£ASUR£i\,fENTS 

Dt11·i11g I 954 all the pla11 ts ,1•e1·e p1·t1necl IJy freq uen ti y pincl1i ng 011 t 
tpe shoot tips with the rest1lt tl1at very co1n1Jact JJ!ans were obtainecl. 111 
I 955 a series of 1nocler,1te pincl1ings ,vere n1acle on the 111ore vigorot1sly 
growi11g· JJ!a11t. types a11d one or t,-vo JJr11nings on the trees and larger 
shru!Js prin1arily for the JJt11·1Jose of sl1aJJi11�. 

In the table below is listecl so1ne of the plant types grown ,incl the 
g·rowtl1 111eas11re111ents for each. 1 t is of interest to note tl1at the s,veet
g·ums, c,1nnecl in the spring· of 1954, grew less tl1,1t year tha11 i11 1953 ,ind 
in 1955 they gre,v nearly as 111t1ch as c!t1ring the previo11s three-years co111-
IJined. 

GROWTH IN HEIGHT (INCHES) 

PLANT TYPE 

I,ic1ui<la111!)ar styracifl11e 
l'orsyth ia i11 ter111e<lia 

spectabilis 
Ilex crenat,1 rot11n(lifolia 
Re(! Leaf !'each 
Mal11s p11rp11rea, Eley 
Gle(litsia triacanth<Js 

incr1nis, Morai11e 

Up to and 
including 

1954 

33.0 

6.3 • 

9. l
54.6' 

41.7 

99.1 

During 
1955 

28.5 

I 5 .6 
� � 

I . I 

24.7 

37 .3 

4.7 

Percentage 
• • 

gain 1n 

1955 

86.2 

245 4 

85.5 

45.3 

90.1 

5.7 

Percentage of total 
growth in: 

'52 '53 '54 '55 

13.2 23.6 16.2 47.0 

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

" l'la11t tops ,,•ere Jlr11ne(I bJck ,,,11e11 Illa11ted 'to the heigl1tl1 inclicate(I. 
"" Gr,i,vth of these t1 ees ,,·as greatest in bra11ch SJ>reacl. 

vVJNTEll PllOTECTION TESTS 
011e of tl1e i1n1Jo1·t,111t facto1·s in the procl11ction of 11t1rsery stock in 

co11taine1·s i11 Ol1io is the dete1·111i11,1tio11 of tl1e wi11te1· l1ardiness of s11cl1 
11Ia11ts. The clata recordecl 011 tl1e 1954-55 ,vi11te1· JJrotectio11 tests inclic,1te 
th,tt so111e IJla11_t types 1n1gl1t st1r,•ive tl1e ,vi11ters ,�1itl1 little or no pr1Jtec-
1 ion. Tl1ese were: /'lt11ipe1·1ts cl1111.e11..,zs A1·11 1.,t1·r;11.r:; f·z1.nzpe1·1ts cl,inen.sis 
Hetz; Ke1·1·ir1 jaf.1rJ11icr1; Lig11st1·11111 o/Jt'li.:;ifolzu.'ln V1ca1·y; Lon.ice1·a jaf;r;11-
1cr1 cl1i·1zensi:;; a11d Tax11.s C'lt:spidata. The otl1er less l1arcly JJl,1nt types, 
wl1icl1 wo11lcl see111 to need so111ec tyJJe of JJrotectio11, cle1Jencling to s0111c 
extent 11JJOn wl1at w,ts clesirecl of tl1e J)l,-int tl1e t·otlowing s1J1·i11g, i11clt1cle: 
A {Jelir1 g·1·{1ndif!o1·r1; Be1·/1e1·1s tl11t1i/1ergi {tt1·op11rp11rea; Co1·rziis flo1·zda: 

, De11tzir1 .e;1·c1cil1.,; Fo1·syt!11a irite1·111edia spectal11liJ·; Lir111ida111bc1r sty1·r1ci
f l1te; l\!fr1l1rJn1r1 r1r1111frJ/i11.1n; P)11·acant/1r1 cocc1ner1 !r1lr1ndi; Sy1·i11gc1 1;11l,r:a1·i.,; 
ancl 'I'l1'ltJrt r11·ientr1lis r1111:er1 r1{111r1. 011ly where Pyr,1ca11th,1 was 11111lchecl 
tip to tl1e tOJ) of tl1e co11taine1· clicl it flo,ve1· a11cl frtiit heavily this past 
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SJJri11g ,111d fall. 011 tl1e otl1e1· l1ancl, flo1veri11g ¼',IS he,ivy 011 Det1tzi,1 onl)' 
,vhere tl1e tOJJS ,vere JJrotectecl l)y ,val! ot IJaled stra,v. 

. Si111ilar JJrotectio11 tests !1,1ve been set Lil) for tl1e ,vi11te1· cif 1955-56.

He1·e the JJl,1nts !1a,,e b�e11 set tigl1tly togetl1e1· into five 4-toot wicle i)ecls 
as was <lo11e the JJrevious ,vi11ter. 011e of these !)eds l1as IJeen left t1n1)1·0-
tected tor tl1e cl1eck, 1vl1ile tl1e otl1e1·s h,1ve been JJ1·otectecl witl1 one of the 
follo,ving·: 111ulcl1 aro11ncl ,incl, up to the tOJJ of tl1e co11tai11e1·, IJ,1!ecl st1·;111' 
,val! arou11cl all sides, latl1 sno,v fe11ce aro11ncl all sicles, ancl 1·oofi11g pa1Jer 
sp1·eacl over lath snow te11ce ,1rou11d all sides. 

vVitl1 tl1ese tl11·ee ye,1rs of g1·0,1,ing or11a1ne11tal t1·ees ancl sh1·11bs ex
peri1nentally in co11t,1iners, tl1ere see111s little cloubt !Jut th,1t tl1is is ,111 
e11ti1·ely feasible 111etl1od of prod11ci11g 11t1rse1·y stock i11 Ol1io. 

* * * * * ' 

' 

J\,fQDERATOll J\,fATKIN: Tl1,111k you, l\'fr. Ba1·ker. It occu1·s to 
111e tl1at possibly the 1·eason you tl1ink tl1ese Pl,1i11tai11e1·s a1·e too s111all is 
bec,111se yot1 have J'ive-g,1llon-sizecl JJlants i11 tl1e111. Perl1,11Js i11 the ,!\Test 
,ve 1nove tl1e1n e,11·lie1· th,111 ycit1 clo. vVe ,viii postJJ011e q11estio11s ,111d clis
ct1ssio11 of the ,,a1·iot1s JJ,IJJers 11ntil tl1e encl of tl1e session. 

Next on tl1e progra111 is a clise1-1ssion ·or ,1 typic,11 01Je1·atio11 i11 tl1,1t 
g1·eat State ·of 1-exas. vVe l1ave ¼'itl1 11s fro111 Verl1ale11 N11rsery Co111pany 
of Scottsville, Texas, l\'fr. _Jolin Roller. 

J\,f1·. Rolle1· JJ1·esentecl his 1JaJJe1· entitlecl ''Co11t,1ine1·-Gro,v11 T1·ees i11 
Texas." (Appla11se) 

-

• 

CONTAINER-GROWN TREES IN TEXAS 

• 

,J 01-IN B. ROLLER

11 e1·/111/e11 N1t1·se1·)' Co111pr111y 
Scottsville, Texr1s 

Contai11er-gro,v11 t1·ees i11 Texas ,11·e ,1 !'airly i111JJOrtant s11bject. ln 
tl1e beginni11g, 111ay I be pe1·111i ttecl j11st a Ii ttle 111issio11a1·y ,,,01·k. Co11-
tainer-grow11 J)l,1nts ancl co11tai11er-grow11 t1·ees, jt1st like tl1e State of 
Texas, a1·e ,vitl1 11s wl1etl1e1· yo11 like it 01· 11ot. 1\t le,1st. r a111 fi1·111ly ro11-
vincecl they are botl1 here to st::iy. 

There has l)een a g1·eat i11cre,1se i11 1Jo1J11lation ,111cl a ,,ery g1·e,1t b11ild
ing boom i11 tl1e So11tl1½'est as .i11 all otl1er tJ,trts of tlie co11ntry. As a 
1·esult, tl1e1·e is ,111 excelle11t 111a1·ket for pl,111ts ,111d t1·ees of all ty(Jes. In 
so,ne of our cities yo11 c,1n see frcirr1 or1e pl,1ce 011e or eve11 t,,,o tho11s,1ncl 
ho1nes that are t1ncle1· co11str11ctio11 01· !�ave j11st been co1111J!etecl. 

As each l101ne is co1npletecl, the l10111e o,vne1· \\',tnts to pl,1nt tl1e 
garde11 ancl it 111akes no differe11ce if !1e gets there i11 f1111e, .f11!)', 01· 
A11g-ust. With con.tainer-gro,vn 1naterial l1e c,1n i111111ecliately p!,tnt trees 
and sl1ru bs ancl they live. 

At Verl1alen's Nt11·sery, 011r J)1·ogram for tliis year callee! fo1· al)ot1t 
20,000 shacle t1·ees i11 co11tai11e1·s. Tl1ey i}re 11ot tlie !)est ty1Jes of trees, l)11t 
consist JJri111a1·ily 01· chinese elm, syc,111101·e, pOJ)l,tr, 1\1·izona ,1sl1 ancl q11ite 
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SJJri11g ,111d fall. 011 tl1e otl1e1· l1ancl, flo1veri11g ¼',IS he,ivy 011 Det1tzi,1 onl)' 
,vhere tl1e tOJJS ,vere JJrotectecl l)y ,val! ot IJaled stra,v. 

. Si111ilar JJrotectio11 tests !1,1ve been set Lil) for tl1e ,vi11te1· cif 1955-56.

He1·e the JJl,1nts !1a,,e b�e11 set tigl1tly togetl1e1· into five 4-toot wicle i)ecls 
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* * * * * ' 

' 

J\,fQDERATOll J\,fATKIN: Tl1,111k you, l\'fr. Ba1·ker. It occu1·s to 
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g1·eat State ·of 1-exas. vVe l1ave ¼'itl1 11s fro111 Verl1ale11 N11rsery Co111pany 
of Scottsville, Texas, l\'fr. _Jolin Roller. 

J\,f1·. Rolle1· JJ1·esentecl his 1JaJJe1· entitlecl ''Co11t,1ine1·-Gro,v11 T1·ees i11 
Texas." (Appla11se) 

-

• 

CONTAINER-GROWN TREES IN TEXAS 

• 

,J 01-IN B. ROLLER

11 e1·/111/e11 N1t1·se1·)' Co111pr111y 
Scottsville, Texr1s 
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As each l101ne is co1npletecl, the l10111e o,vne1· \\',tnts to pl,1nt tl1e 
garde11 ancl it 111akes no differe11ce if !1e gets there i11 f1111e, .f11!)', 01· 
A11g-ust. With con.tainer-gro,vn 1naterial l1e c,1n i111111ecliately p!,tnt trees 
and sl1ru bs ancl they live. 

At Verl1alen's Nt11·sery, 011r J)1·ogram for tliis year callee! fo1· al)ot1t 
20,000 shacle t1·ees i11 co11tai11e1·s. Tl1ey i}re 11ot tlie !)est ty1Jes of trees, l)11t 
consist JJri111a1·ily 01· chinese elm, syc,111101·e, pOJ)l,tr, 1\1·izona ,1sl1 ancl q11ite 
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a few or11a111ent,1I t1·ees. 1Wagnolir1 g1·r1r1dif lrJ1·a and 111i1nosa a1·e g1·0\v11 i11 
qt1ite Ia1·ge 11u111bers but as tl1ose trees will not g1·ow in tl1e northe1·n 
sectio11 of the country 111y re111arks will deal 1nostly \Vitl1 two varieties of 
shade trees that will st1cceed i11 northe1·n areas. These are L1quidr1m/Jr11·, 
the sweet g·t1111, and Nyssr1 sylvr1t.icr1, tl1e black g·tin1. 

We sow the seell in the S])ring· ancl ger111in,1tio11 occt11s i1n1necliately. 
We pot the seecllings 11sing a 111ixtt1re ol half ])e,tt 111oss a11cl h,1lt soil. Tl1e 
you11g trees ca11 st,1y i11 tl1e pot £01· 011e g1·owi11g se,1son or c,111 be tr,111s
fer1·ed to a one-gallo11 co11tai11er ,1fte1· they have beco111e est,1blisl1ecl in 
the pot. It usu,tlly t,tl(es ,1bot1t six to eight weeks for tl1e seeclling·s to l)e
co111e establisl1ecl in tl1e J)Ot. 

Usually they are grown i11 the gallon size container tl1e re1nai11cler ol 
th,tt se,1son ,111cl sl1ot1lcl 1·e,1ch ,t height of 36 to 4() incl1es. There is ,t goocl 
market for trees of tl1at size. I l1ave l1e,1rcl nt1rsery1ne11 say that they wo11lcl 
not j)lant trees tl1at size, IJtlt we l1ave fo11ncl tl1at tl1e1·e are a g1·eat 1111111ber 
of JJeOJJle who e11joy pl,1nti11g sn1,1ll J)l,1nts ancl trees. Tl1ey like to see 
these plants grow. vVe sell ,t la1·ge 11t1111be1· of th1·ee-foot trees in 011e 
gallon containers, bt1t we also tr,111sfer ,t clei'inite qt1,1ntity into tl1e five-
gallon co11tai11ers. 

At tl1e e11d of 011e gro,vi11g· seaso11 in tl1e five-gallon co11tainer, tl1e 
sweet gu111 t1·ee ,viii 111eas111·e five to six feet in heie,ht. It ca11 be g·1·011·11 
another season in tl1is larg·e contai11er, if desirecl. It is easily sl1ip]Jecl, is 
fairly light i11 weig·I1t, ancl tl1e transJJla11ting losses a1·e ]Jractically nothi11g. 

We ust1ally get 011r seed ol tl1e IJlack g11111 in the early wi11ter. Tl1ev 
ca11 be JJlanted i1111nediately and ger111in,1tio11 occurs in tl1e sp1·ing. Tl1ey 
a1·e JJla11ted i11 a 111ixt11re of J\,ficl1igan JJeat ,tncl sjJhagn11n1. It is 11ot 1111-
11s11al for the,n to gro,v as 11111cl1 ,ts twelve i11cl1es in ,t m,ttter of tl1ree or 
lour weeks. 

The black g111n is transferrecl to the gallon size container at tl1e e11cl 
of the lirst g1·owing seaso11. 111 011e ye:1r, fro111 seed, they reacl1 a !1eigl1t 
of ,1bout 36 incl1es a11cl are beginning· to branch nicely. Later in the sec
oncl seaso11, tl1ey ,tre t1·ans1Jlanted to live-gallon containers ancl will l1,1ve 
reachecl a height of seven feet ,tt the encl of tl1e seconcl season. 

In regarcl to tl1e soil 111ixt111·e, the one thing in 011r 111incl wl1ich is 
para1no1111t for container growing is adequate drainage. Our soil 111ixing 
is 11sually clone 111ecl1,111ic;1lly i11 tl1e field. \•Ve gro,11 a cover croJJ fo1· ;1 
periocl of about two years ancl then the soil is 1no11nclecl with a roacl g·racl
er. To this we acid ec111,1l ;11no11nts of ]Jeat, sawclust, aµcl 111a11t1re. Tl1e 
1nixtt1re is IJro11gl1t to our canning ,1re;1 in clun1JJ tr11cks and tl1ere it is 
r1111 thro11gh a sh1·edcler wl1ere ,tny f11rtl1c;r adclitionJ ,11·e 111ade. Aclclitio11s 
wl1ic.h 111;1y be adclecl incl11de ,tclclitional 111oss, fertilize1·, or li111e. 

It t,tkes 011ly a very s111all l,tlJor fo1·ce to g1·ow a large 1111111IJe1· of 
]:>Ian ts in containers. I 11 f,tct, the l,1 IJor force of ]JOssilJly 18 or 20 JJerso11s 
can !1a11clle ,t]Jp1·oxi111,1tely :1 111illio11 JJl,tnts. 

Ot1r 111ethocl of wate1·ing is with overl1ead sprinklers. Tl1is is not 
,t JJe1·fect syste111 beca11se there ;ire ,vet ;111cl clry SJJOts. We have not bee11 
,tble to eli111i11ate either of these ,vith tl1e overhead SJJrinkler syste111. A

cl1·y spot ca11 be 1·e,1clily v1·;1te1·ecl b)' !1a11cl ,,,itl1 a I1ose, b11t tl1e ,vet spots 
ren1;1in ;1 prolJ!e111. For tl1is re;1s9n, we ,tdcl ,ts 11111ch !11111111s to ottr n1ix
t111·e as possil)le to i1111J1·ove d1·,1i11age ancl ;1eratio11. vV,1ter is afJJJliecl at ;1 
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r,1te of abo11t fifteer1 inches per 1nonth dt1ring tl1e growing season. Of 
cot1rse, it is l1eavie1· in tl1e .su1n111e1· tha11 i11 tl1e s1)1·i11g and fall. 

We fertilize ;it two ½'eek intervals. \,Ve alternate a dry fertilization 
,vitl1 a liquicl fertilization. The cl1·y le1·tilize1· is applied by ha11d, j11st by 
placi11g it on tOJ) of the soil 111ixtt1re. Liq11icl fertilization is,done tl1rough 
a po,ver sprayer. It is too expensive to ])tit 011 tl11·011gl1 the ove1·!1ead i1·ri
g,1tio11 syste111. l believe tl1at abo11t one-tl1i1·d of the fertilize1· is lost if 
aJ)]Jliecl tl1ro11gh the irrigation syster11. 

Tl1e cl1·y fertilizer co11sists on!)' of nitrate of sotl,1 or a111111oni11111 s11l
JJl1,1te. Tl1e liq11icl aJJJJlic,1tions ,11·e co1n1nercial JJrocl11cts, s11cl1 as RaJ)id
g1·0, I11st:111t Gr<JW, etc., wl1icl1 ever is 11101·e re,1clily ;1vail,1ble. \!\Te cle
pencl 11po11 tl1e liq11icl tertilizer to sttpJ)ly tl1e t1·ace ele111ents. Since 011r 
soil is l1igl1 i11 JJOtash, 'A'e clo 11ot 11eecl potasl1 in tl1e fertilizer treat111ent. 

B1·iet'Jy, th,tt covers 011r 111etl1ocl ot g1·0,v·i11g· t1·ees a11d pl,tnts i11 co11-. 
tai11e1·s. The1·e is, howeve1·, 011e tl1i11g tl1,1t cloes 11ot 11ecess,1rily enter into 
the g1·0,vi11g of contai11er ])l,1nts bt1t really is 011e of tl1e big tactors. Tl1is is 
the l1a1·,,est. lt is a ,,ery easy tl1ing to go out ;111cl lift a co11t,1ine1· JJla11t 
,111cl J)ttt it 011 a tr11ck on very short notice. Hanclli11g cont,1iner-grown 
pl,111ts is not clepencle11t 11po11 tl1e weather. To 11s, this is a ve1·y i111po1·ta11t 
JJ.oi11t i11 lavo1· of contai11e1·-g·rown trees a11cl p'lants. Another i111portant 
co11sicler,1tio11 ,vhich f,1vors co11t,1i11er-gro,vn trees is t11at t1·ees, even to 
te11 or twelve feet i11 l1eigl1t, ca11 be JJ!anted i11 July ,ind A11g11st witl1011t 
wi I ti 11g 01· leaf clroJ). · 

' * * * * * 

i\•I O l)E R1\ TOR lvI A TKJ N: 'l�l1a11k yc,11, .J ol1n. 1 a111 certai11 tl1,1 t 
yo11 l1,1ve given s0111e valid arg11111e11ts tor tl1e 11se of cont,1i11er-g1·o'A'irig i11 
tl1e 11111·se1·y busi11ess. 

Next 011 tl1e J)rog1·a111 is ,1 cliscussio11 on contai11er-g·row11 co11ifers i11 
llli11ois, IJy i\•Ir. _Jack Hill, I). Hill N11rsery Co1np,1ny, D1111clee, Ill. i\•I1·. 
Hill is 011e of yo111· well-kno,\'11 111e111be1·s. 

i\lI1·. Hill J)1·ese11tecl his J)aper, entitlecl ''Co11tair1er-G1·ow11 Co11ife1·s i11 
J lli11ois." (A JJJJla11se) 

CONTAINER-GROWN CONIFERS IN ILLINOIS 

_JACK HILL
• 

D. Hill Ni1.1·se1·)'. Co. • 

Ditndee, J lli11ois 
, 

Lt is ,1 little cliffic11lt for 111e to s01·t out tl1e :1ctu,1l cliffere11ccs bet,\ree11 
co11t;1i11e1·-g·ro,vn JJl,1nts in Illinois-a11cl cont,1i11e1·-g1·0,v11 pl,111ts in A1·izon;1, 
Califo1·nia, 'l"exas, 01· Ne,1r Engla11d. 

I believe the tho11gl1t witl1 wl1ich I ,vo11ld like to begin its the anal
og·y of what the co11tainer act11ally is. I l1,1ve co1111nentecl to 111,1ny of )'011 
here i11 tl1is g1·011J) tl1,1t tl1ere is evicle11tly gre,1t J)reocc11pation ,vitl1 tl1e 
tech11ic111e of g1·0,1rir1g JJl,tnts in a co11tainer. Act11ally, it is the s,1111e J)lant, 
,vl1etl1er grown i11 a co11t,1ine1· or in tl1e field. And the s,1n1e facto1·s,-
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r,1te of abo11t fifteer1 inches per 1nonth dt1ring tl1e growing season. Of 
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g,1tio11 syste111. l believe tl1at abo11t one-tl1i1·d of the fertilize1· is lost if 
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Tl1e cl1·y fertilizer co11sists on!)' of nitrate of sotl,1 or a111111oni11111 s11l
JJl1,1te. Tl1e liq11icl aJJJJlic,1tions ,11·e co1n1nercial JJrocl11cts, s11cl1 as RaJ)id
g1·0, I11st:111t Gr<JW, etc., wl1icl1 ever is 11101·e re,1clily ;1vail,1ble. \!\Te cle
pencl 11po11 tl1e liq11icl tertilizer to sttpJ)ly tl1e t1·ace ele111ents. Since 011r 
soil is l1igl1 i11 JJOtash, 'A'e clo 11ot 11eecl potasl1 in tl1e fertilizer treat111ent. 

B1·iet'Jy, th,tt covers 011r 111etl1ocl ot g1·0,v·i11g· t1·ees a11d pl,tnts i11 co11-. 
tai11e1·s. The1·e is, howeve1·, 011e tl1i11g tl1,1t cloes 11ot 11ecess,1rily enter into 
the g1·0,vi11g of contai11er ])l,1nts bt1t really is 011e of tl1e big tactors. Tl1is is 
the l1a1·,,est. lt is a ,,ery easy tl1ing to go out ;111cl lift a co11t,1ine1· JJla11t 
,111cl J)ttt it 011 a tr11ck on very short notice. Hanclli11g cont,1iner-grown 
pl,111ts is not clepencle11t 11po11 tl1e weather. To 11s, this is a ve1·y i111po1·ta11t 
JJ.oi11t i11 lavo1· of contai11e1·-g·rown trees a11cl p'lants. Another i111portant 
co11sicler,1tio11 ,vhich f,1vors co11t,1i11er-gro,vn trees is t11at t1·ees, even to 
te11 or twelve feet i11 l1eigl1t, ca11 be JJ!anted i11 July ,ind A11g11st witl1011t 
wi I ti 11g 01· leaf clroJ). · 
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_JACK HILL
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Lt is ,1 little cliffic11lt for 111e to s01·t out tl1e :1ctu,1l cliffere11ccs bet,\ree11 
co11t;1i11e1·-g·ro,vn JJl,1nts in Illinois-a11cl cont,1i11e1·-g1·0,v11 pl,111ts in A1·izon;1, 
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I believe the tho11gl1t witl1 wl1ich I ,vo11ld like to begin its the anal
og·y of what the co11tainer act11ally is. I l1,1ve co1111nentecl to 111,1ny of )'011 
here i11 tl1is g1·011J) tl1,1t tl1ere is evicle11tly gre,1t J)reocc11pation ,vitl1 tl1e 
tech11ic111e of g1·0,1rir1g JJl,tnts in a co11tainer. Act11ally, it is the s,1111e J)lant, 
,vl1etl1er grown i11 a co11t,1ine1· or in tl1e field. And the s,1n1e facto1·s,-
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water, st1nligl1t, 111i11er,1ls, etc.-co11t1·0I tl1e g·rowth of both. Tl1e co111ain
er shot1lcl 1)ro1)e1·ly be tl1ougl1t of as a p:1ckage. Tl1e p1-incip,1I fe,1tt1re is 
tl1at it is ,t p,1ck,1ge enabling e,tsy dist1·ib11tio11. 

Anotl1er signific,111t 1)oi11t ,vitl1 1·ega1·cl to co11taine1--gro,vi11g, ,,,hicl1 
,l1oulcl be notecl e,trly, is the necessity ol recognizi11g the value of u11i
for1nity. Ottr J)1·eoccttJ)atio11 ,vith cloll,11·s l1as !eel tis to,varcl a n1ethocl ol 
keeping· track of the costs ,111d tl1e 011e tl1i11g whicl1 this cost syste1n indi
cates is tl1at tl1e t1lti111ate profit in a11y groV1,ing operation clepe11cls upo11 
tl1e J)ercentage of l1arvest ,it tl1e ti1ne of cropJ)ing. \,Vith the containe1·
grown J)la11 ts, tor the very first ti1ne, ,ve have control ove1· 111any facto1·s 
,vl1ich, in the field, are i11linitely variable. As long as we have the con
trol, I think ,ve shot1ld exercise it to the g1-satest clegree possible. Ho,,,_ 
ever tl1ere is 110 111,1gic ,1bot1t quality i11 J)l,1nts. Yot1 ca11not take a pl,tnt 
of J)OOr quality, ))!,tee it in ,1 contai11er, ancl exr)ect to have s01netl1i11g of 
first quality. 

The propag,1tion of pl,1nts for co11tainers clitfers slightly fro111 tl1e 
procluction ot plants inte11cled for fielcl ct1ltt1re in tl1at a greater empl1,1sis 
1s pl,1cecl on t1nilor111ity. It is necessary to gracle cuttings fa1· 1nore c,11·e
ft1lly tl1a11 we had been acct1stomed to doing before we started this tyJ)e 
of growing. 

Our 111ethocl at Dt1ndee has follo,,,ecl several cliverse lines of 1·e,1so11-
ing, always headecl towa1·d J)1·oclt1cing· the !Jest J)iant that Vl'e can for tl1e 
le,1st money. vVe h,1ve conclt1clecl 110,v tl1at ,ve wisl1 to go clirectly f1-0111 
tl1e rooting be11cl1 to the co11tainer. Tl1is concept of h,111clling tl1e pla11t 
,ts 1·e,v tin1es as J)Ossible recog11izes tl1at tl1e J)ia11t inv,1riably sets up its 
o,v11 balance. A plant ,vhich is growing probal)iy does not 1nake one extra 
!)it of root 111ore tl1a11 it neecls 1101· does it 111,1ke one extra leaf than it c,1n 

• 

11se. It is a delicately poisecl, exqt1isitely balanced 111echanis111. If we ac-
. ceJ)t that conceJ)t of a J)iant, Vl'e 1nt1st recognize that ,ve Vl'ill achieve the 

l)est rest1lts by l1,1nclli11g it just ,is few ti111es as J)Ossil)ie.
Tl1at l1yJ)Otl1esis, cott])iecl ,vitl1 eco11omics, has !eel tis to the belief 

that we will acl1ieve our e11d best !)y going directly tro1n the c11tting· bench 
to tl1e contai11er. Tl1erefore it is necess,1ry to produce cuttings as large as · 

· _can be econo111ically l1andlecl. For ex:1111J)le, ,,,e kno,v that Tax1ts c11ttings 
of variot1s sizes c,1n !)e rootecl. In f,1ct, tl1ere is belief i11 so111e qu,1rters 
that tl1e la1·ge1· the ct1tting tl1e bette1· tl1e rooti11g. There is a li1nit, of 
cot1rse, to the size that c;1n !)e l1a11dlecl co11ve11ie11tly in the greenhot1se. 
We wisl1 to clirect the oper,1tion to,,,,1rcl sticki11g· the l,1rgest ct1tting that 
c,1_n be conve11ie11tly h,111clled ,incl J)11tti11g tl1at ct1tting directly into the 
contai11er. The i1111)ort_ant f,1ctor i11 sticking th,1t ct1tti11g· is ti1ning-to 
p1·odt1ce goocl seconcla1·y roots by the ti1ne ,,,e wish to can it. 

We are doi11g ot1r can11ing 011 a J)owerecl co11veyer. It is not a 111a
cl1i11e, it is si111ply a conveyo1- wl1ich pe1·111its ,in ,1djust111ent of ,tn acct1r
ate rate of flo,v of 111ateri,1! to,v,11·d ,ind ,1,vay t·ro111 tl1e focal point of 
,vork. If yo11 were ,,,01-king with ,1 g1·avity co11veyor it wo11lcl be quite 
qiflict1lt to ar1·a11ge tl1e flow of tl1e ])l,{11ts to ancl f1·0111 the actt1al ca11r1ing· 

• 

oper,1t1on. 
The econo111ics of g·oing fro1n the l)ench to the cont,tiner involves 1ne 

in a clisc11ssion witl1 the 1)receeding spe,1ke1·. It is the difference betV1,ee11 
going t·ro1n the cutting bench to the co11tainer ancl fron1 the cutting bencl1 
to ;1 two ancl a qt1arter incl1 /JOt. Obvio11sly, tl1e pots can be spacecl m11ch 
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close·r togetl1e1·. Co11seqt1e11tly tl1e reqt1isiLc ct1ltL11·e ca11 be a1JJJ!iecl to th,1t 
co11i'inecl are,1 witl1 less expense than to tl1e same nu1nl)e1· of plants in one
g,!_llon contai11ers. A sqt1are loot is reqt1i1·ecl lor e,1cl1 lot1r containers, 
wl1e1·e,1s abottt t\\'elve J)Ots can be pl,1ced i11 this ;11·ea. Tl1e1·efo1·e, tl1ere is 
a11 eco1101nic clifference. 

We have chose11 to e1npl1,1size tl1e i1111Jort,111ce to the \Jla11t of tl1e 
];1ck 01· J1anclli11g. vVe k11ow tl1,1t eve11 in tr;1nsJJlanti11g 1·ro111 a .pot to tl1e 
contai11er tl1,1t there is a certai11 an1ot1nt of sl1ock to tl1e !)!ant. We a1·e 
willing to i11ct11· tl1e extr,1 cost of 111,1i11Le11;111ce i11 91·cle1· to eli111i11,1te tl1e 
;1clditio11;1I sl1ock ol)tainecl by the tr,111spla11ting fro,n the pols. It is really 
a J)roble1n of econo111ics ancl recog11ized J)i;1nt ,velfa1·e. 
, One point tl1;1t I tl1ink 11eecls exa111ining is tl1e 111atter of tr,111s
canni11g, tl1,1t is, sl1ilti11g tl1e J)lants to large,· co11tai11ers. It is ot1r 1)rese11t 
belier tl1,1t it is 11ot p1·actical to sl1ift 11·01n tl1e 011e-gallon to the two-gall<111 
co11taine1·. Tl1ere is ncit ;1 sufficient i11cre,1se i11 volu111e of new soil in tl1e 
t,vo,gallon contai11e1· to jt1stify tl1e cost of the t,,,o-gallon contai11er ,111ll 
tl1e lalJ01· of 111aki11g tl1e 111ove. However, ,ve clo co11sicle1· it is e11ti1·ely 
1)1·actic,1l to n1ove J)l,1nts lro111 tl1e one-gal\011 to the five-gallon co11tainc1·.
It 111,1y easily IJe tl1,1t as ot11· tec·l1nigt1e i1111J1·0,,es, 1\'e ,viii st,1rt tl1e fast
g1·owing pl,111ts cli1·ectly i11 t,vo-g,1!!011 containers. This, ag,1in, in clele1·
e11ce to tl1e feeling of not ,visl1i11g to n1ove the JJlant ,111d 11ot wisl1ing LO
l1;111dle it any 11101·e than is absol11tely necessa1·y.

Tl1e pro\)\en1 of selectio11 ol tl1e gro,ving 1nedi11111 or 1nixt111·e h,1s 
,1l1·e,1cly IJeen very tl101·011ghly cove1·ecl. I ,111·1 in co111plete accord witl1 tl1e 
JJrinciJJ!e of tl1e 111ixt111·e clescril)ecl l)y ]\,fr. J\,f,1tkin. The JJri11ciJJle tl1;1t 
lies bel1ind it is i11viol,1te. 1\cleq11ate 1nixi11g, l10,veve1·, ,vas 1Jerl1,1JJS not 
st1·essecl quite eno11gl1 in tl1e e;11·lier clisc11ssio11. 

vVe encounterecl a JJrolJ!e111 when ,ve aclclecl 011r 111ixture of fi11e s;111cl 
a11cl 1Je,1t 111oss. \•Ve fo1111cl tl1e 01·cli11ary t11111bli11g· b,1r1·el ty1Je ol 1nixe1· 
was f,11· fro111 aclec111ate i11 getti11g· tl1e thoro11gh11ess of 111ixt11re which ,ve 
regarclecl as 11ecessary. 111 order to co111e 111) ,vitl1 ,1 rule of th11111b c1·iterio11 
J'or c!ete1·111i11i11g ,,,l1en a 111ixt111·e ,,,as s11fficie11tly 111ixecl, ,ve si1n1Jly sat111·· 
atecl the material with ,v,1ter. If the J)eat 1noss lloats to tl1e top, tl1e 1n;1-
teri;1J is not s11fficie11tly i11ixecl, !10\\'eve1·, if tl1e l)eat 111oss st,1ys i11 cont,1ct
witl1 tl1e sa11cl, the11 'tl1e1·e is ,1clqt1,1telv 111ixing. 

Aeration ,tnd cl1·ai11;1ge h,1ve al1·e,1dy l)cen given consiclerable attcn
tio11. I \\'ill si1111Jly s11gg·est tl1at tl1e1·e a1·e 110 t,vo factors ,vl1icl1 ,ve consicl
er of n1ore i1n1Jort,111ce i11 the selectio11 of tl1e 111ecliu111 than clrain,1ge a11cl 
aeration. I 11111st co11[ess tl1at l clo not know j11st ,vl1e1·e 011e begi11s a11d 
tl1e other enc!s. Tl1e1·e is such overl,1jJJJing of tl1e facto1·s of clrainage ancl 
aeratio,1 that we have co111e to t1se tl1e te1·111s synonyn1011sly at D11ndee. 

Late tl1is Fall, ,1fte1· tl11·ee )'ea1·s ot· ex1Je1·i111enting ,vitl1 the va1·iot1s 
soil n1ixtures ,tncl !1,1vi11g bel1incl us only one ye,11· of experience ,vitl1 the 
sa11d-JJe,1t n1ixt11re, ,ve ,11·e co11vertecl to tl1e s;111cl-1)eat. Perl1a1Js J sl1011lcl 
explai11 why we l1;1ve deciclecl 011 the sancl-1Jeat 111ixtu1·e. 

l"he 1necli11m whicl1 we cl1ose in the Fall of 1952 provecl to be en
tirely inadeq11,1te. 'f"ax11.s, in 1J,11·tic11!;1r, neve1· clicl beco1ne establisl1ecl in 
it. After we recog11izecl tl1e 1Jroble111 of clrainage-aeration, ,ve 111oclifiecl 
tl1e John I1111es 1nixture a11cl ,1claptecl it to tl1e no11-porous co11tai11er. We

fo11nd ,tt the end of a year's g1·0,,,i11g tl1,1t tl1e1·e ,vere 111any 1no1·e late1·al 
breaks fron1 tl1e 1n,1in roots. These lJr,1ncl1 roots, 111Jon reacl1ing tl1e edge 
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of the container, prodt1ced a goo<l root syste1n. A nt11nber of plants, even 
the ones wl1ich we considerecl ratl1er intolerant to low level of aeration 

• 

st1ch as Tltxus, rootecl very heavily along· the outsicle of tl1e container. 
We were produci11g wl1at a111ountecl to ,t hollow cyli11der of roots. Tl1e 
roots were 11ot tl1orottgl1ly using· the total soil voltt111e. Now, after one 
ye_ar of experience witl1 the sand-11eat 111ixtt1re, we have fot1nd that the 
roots grow. througl1011t the container. Tl1ere is no tendency to develop 
the hollow cylin(!er of roots which was evident witl1 the other mixt11res. 

I believe that irrig,ttion is carriecl 011t on ,t difte1·ent basis at Dunclee 
than else,vhere. Recognizing the 11ccessity tor keepi11g all factors uniforrrt 
which aftects pl,tnt g·ro,vth, ,11e lookecl i11to 11111nero11s w,1tering syste1ns: 
We considered tl1e possibility of tl1e fixecl rotating head or si1111Jle SJJray 
the amount of ,11,1ter aJJJJliecl f1-on1 the s011rce 011tward to the eclge of the 
heacl and q11ickly lear11ecl tl1at tl1e1-e ½',IS a clist1-essi11g disJJarity bet,11een 
coverage. Generally most ot tl1e w,1ter fell abo11t the n1idclle. The insi(le 
and outside received co11sider,tbly less ½1,tte1-. We finally chose wl1at '½1as 
regarded by 1nany, inclucling 1nysclf, ,ts a ·s,111cl box toy. lt is the self
p1'opelled Rain King· SJJrinkler. The 1·,1(lius of the spr,1y is acljustable. 
It is clesignecl for the ho111e o,v11er ,t11cl is :1v,1il,1ble ,It 111ost ga1-de11 stores. 
The 111achine ptills itself alo11g on ,1 ve1·y tl1i11 stainless steel taJJe. The 
111ech,1nis1n l1as proven entirely reli,1ble. 

When to irrigate is a q11estio11 th,1t is q11ite frequently r,1ised. We 
exami11ed 1n,tny 111ctl1ocls. We have trice! n1oistu1·e 1Jlocks, copper elec
trodes, ancl po ten tion1cte1·s. We 11,1 ve i11vestiga ted tl1e dete1·n1ina tion of 
the w,tter content in rel a tio11 to field c,1 paci ty. Tl1is latter n1ethocl is, 
very acct1rate b11t qt1ite labp1·io11s. Fin,1Ily ,,,e ha,1e co1ne to a 1netl1ocl 
at D11ndee whicl1 clepencls U))011 lJL1tti11g ,1 finge1· in tl1e can 11p to the fi1·st 
knuckle ancl seeing how it feels. We do think simple observation of tl1e 
rate of water 11sage is JJrobably t!1e 111ost 1·eliable. The best ancl 111ost sci
entific· JJlan in the worlcl is c111ite li111ite(I if yo11 c,1nnot aJJJJly it to you1· 
ope1·,1tion co11veniently. · 

Tl1e feecling JJrogr,1111 ,vl1icl1 ,ve l1avc followecl is quite si1111Jle i11 it� 
conceJJt. \,Ve ,,,ere acc11sto111e(I to seeing cla111;1gc to JJlants grown t111clc1· 
fielcl conclitio11s ,vl1eneve1· tl1ey we,·c s111Jjectecl to a s_l1arp, viole11t ch,111ge 
of soil che111istry. The cl,1ssic 111etl1od ol' tl1e 1111rsery1na11 is to watcl1 l1is 
block of trees ancl ,tpJJly fertilizc1· tl1e 1110111ent l1e sees signs of clistrcss. 

The an,1logy I l1ave ofte11 usecl is the _111atter of clecidi11g l1ow to feed 
a st,1rving 111,1n wl10 has IJee11 pickccl 11 p 011 tl1c S,111,11-,1 Desert. That man 
11eeds foocl. If yo11 g·ive l1i111 a steak cli1111er, as baclly as he 11eeds tl1e 
foocl, he cannot 11se it. It wo11ld q11ite likely kill hi111. You co11ld, l1ow
eve1·, J)ro,1icle hi111 ,t c1111 of so11p every l1ot11· f'or tl11·ee or fo11r days ancl re
store l1is ,vl1ole systen1 to a level wl1ere lie co11lcl 11se tl1e steak cli11ne1·. 

Jt is e,1sie1- 1'01· 011r JJt1r1Jose to keep tl1e 1Jl,1nts 011 ,1 c11p ot sou1J, so 
ou1· e11tire 111·inci11le is to £eccl ver)' little lJ11t ofte11. \,Ve tie the f1·eque11C)' 
of teecling with tl1e necessity of watering. l�y tl1,1t, I. 1nean when the pl,1nt 
is actively g·ro,ving it obviot1sly neecls 11101·e foocl. It 11ses 1no1·e water a11d 
it needs more foocl. Conversely, ,vl1en we rt1n tl1rot1gh ,t periocl of low 
te1npcrat11re cl11ring n1icl-su111111er, witl1 1r1ore clo11cly days than b1·ight 
ones, tl1e pl,1nt is not ,is active, ancl the1·efore it req11i1·es less w,tter and 
food. 
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Tl1e last thing I want to cover is tl1e 1natter of winter J)rotection. 
Our findings j)arallel ex,tctly those disrove1·ecl in ex1)eri1nents elsewhere. 
We believe at Dt1ndee tl1at our· 1)l,111ts a1·e not d,1111agecl by the ,1bsolutes 
in te1nperatt1re. I feel that n1ost of tl1e conifers ,11hicl1 ,,,e are gro,ving are 
tolerant to te1111)er,1tt1res wl1ich tl1ey ,11·e likely to 1·eceive in Dunclee. But 
the tlan1age tl1,1t does occt1r, ,vhether it is g1·eat or little, is aln1ost inva1·i
a bly associ,1 ted wi tl1 1·a J)icl a11d viole11 t f I uctt1atio11s of te111 j)erature. The 
fact tl1at yott l1a,·e cletacl1ecl tl1e soil J)arcel fro1n tl1e g1·ot1ncl, where it 
wot1lcl be affectecl l)y the leave11i11g i11f'lt1ence of tl1e ea1·th's crust, st1bjects 
it to frequent changes in ten1peratt1re. Jn Dt111clee, those changes, 1·apid 
as they may be 011 ,t cle,tr 11ight in _Jt111e, ,tre ,tll ,,,itl1i11 the gro,11i11g r,1nge 
of the J)l,tnts. In co11t1·ast, tl1e cha11ges tl1at take !)lace i11 the wi11te1· a1·e 
beyo11d ,tl1e r,1ng·e of gro\\1tl1, ancl tl1e pla11t 1·oots can actttally be injt1red. 

J tl1ink it was J)Ointed ot1t q11ite 1·igl1tly tl1at tl1e clegree of wi11ter J)ro
tectic>n wl1icl1 is 11ecess,1ry is cleter111inecl, fi1·st on ,111 econo1nic b,1sis, and 
second l)y exactly what perfo1·n1ance you \\1,1nt of the plant tl1e 11ext yeat'. 

lvIODERATOll l\1ff\TKJN: Tl1a11k yot1, .Jack. It is obviotis that 
you l1ave an ir1teresti11g ability to 111ake obse1·v,1tions ,111d to exJ)ress tl1e1n_ 
in worcls that ,ire u11clerstandable. 

Last, bt1t not least, certainly, is ;1 re1)01-t of a co11tai11e1· growing op
e1·ation in the East. Tl1is is at Co1·liss Brotl1e1·s Nt1rsery, Glot1ceste1-, 
l\1Iassacl1t1setts. !\•Ir. Clifforcl Co1·liss will describe the 1netl1ods t1sed bv 
that nursery. ,

I 

lvf r. Cli t'ford Corliss ])rese11 ted his J),I J)er e11 ti tlecl ''Con tai11er-G1·own 
Sl1rt1bs In l\1Iassachusetts." (Applat1se) 

CONTAINER-GROWN SHRUBS IN MASSACHUSETTS 

CL1�-FORD CORLISS 

C 01·/iJ·s B1·othe1·s J\T u1·se1·y 
Glnitcester, lvlass. 

Bei11g at the e11d of the J)rogr,1111 ;111cl followi11g tl1ese able s1Jeakers 
on cont,1i11er-grown 1naterial, I think tl1e t,1sk wot1ld be· ,1 lot e,1sier for 1ne 
to tell yot1 wl1at we don't know alJot1t gro\\1i11g cont,1i11er stock tl1an ,vhat 
we clo k11ow. Ho,vever, ,is yott well recog11ize, Califor11ia is one situatio11, 
Texas anotl1er, tl1e l\1Iicl,vest ,1notl1e1·, a11cl ,ve, in l\1Iassachusetts, l1ave 
a11other. 

I a111 goi11g to tell yot1 wh,tt we have clone. We were 011e of tl1e very 
first people to g1·ow s111all sl1rt1bs, especially roses, in Cloverset pots years 
and years ago. ,,ve 11ever got very far \\1itl1 shrttb n1aterial l)eca11se if tl1e 
JJOts were c,1rried over t·or a yea1·, 01· occassion,1lly for t,vo yea1·s, tl1at ,,,;1s 
,in ex1Je11sive operatio11. I3t1t ,ve clicl very ,,,ell witl1 1·oses. 

Ot11· ex1)erience ,vitl1 1netal co11taine1·s is this. I, for 011e, cottltl 11ot 
' 

see 11si11g· a cont,1i11e1· tl1,1t l1ad to be cttt and until the ,1clvent of tl1e Pl,1n-
tai11er a11cl tl1e Nu1·sery Ca11, we clicl not e11ter the contai11er bt1siness. ,ve 
11secl so111e Plantai11ers, ,incl afte1· so111c ex1)eri111c11tal wo1·k, sl1iftecl to the 
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Nursery C,111s. Tl1e Pl,1nt,1i11e1· is ,1 goocl co11tai11e1·, tl1e1·e is 110 q11estion 
abo11t it, b11t after we grew J)l,111ts i11 tl1e111 for ,t year, especially t,1st
growing plants, ,ve l1acl ,1 job to get tl1e plants out ot tl1at cont,1i11er. 111 
1nost cases ,,,e l1ave 11ot e11co1111ttc1·ecl tl1is diffic11lty with the N11rsery Ca11 

• 

because tl1e botto111 p11shes 011t. It has l)een saicl tl1at the botton1s r11st 011t. 
S0111e of tl1en1 clo, but if yo11 get ,1 tl11·ee-inch J)iJ)e sta11cl with a solicl block 
on top, you ca11 J)11sl1 tl1e c,111 on tigl1t. We l1ave l1acl little or 110 tro11IJ!e 
from r11sti11g. Therelo1·e, I favor th,1t t)'J)e of co11t,1i11er. We ,ire 11si11g 
both tl1e one a11cl two-g,1llon sizes. 

Now, as f,tr as soil 1nixt111·e i, concerned, our sit11ation is clifferent 
1·ro1n other pa1·ts of tl1e co1111t1·y. 1 clo ,1gree tl1ere shot1lcl be a unilorri1 
soil 1nixtu1·e it it ca11 be workecl 011t, ::111cl, ,1pJ),1rently 1nost growers ,11·e 
cloing this. We ,ire 11ot ,it tl1e JJ1·ese11t ti111e. Our soil 1nixt11re co11sists ol 
one yard of ,v,1sl1ecl JJea-si1,e gravel, two ya1·cls of g·oocl lo,1111, usually 011 
the cl,ty sicle, a11d t,vo yarcls of pe,1t. vVe 1nix these togetl1er and add 
gyJJst1111 01· li111e cleJ)encli11g 011 tl1e plant to be gro,vn. Us11ally we aclcl 50 
J)Ounds of rock JJl10SJ)hate, I 00 pouncls of 111agnesi111n li111e, and 20 J)Ou11cls
of s11perJJhOSJ)l1ate. Tl1e 111,1te1·i,1l is sterilized ancl JJt1t th1·ough a Ke1np
shreclcler. It is not scree11ecl. Tl1en ,ve adcl IO po11ncls of 7-7-7. If we ;11·e
potting rhoclocle11clrons or other pla11ts th,1t require acicl soil, we use a11
,tcid 7-7-7.

011r c,1nni11g operatio11 is ,ill IJy l1,1ncl. ,'\Te are 011ly ,1 s111all operatio11 
co1111)ared witl1 tl1ose i11 Texas ,ind C,1lifo1·nia ancl ,ve l1ave not i11vestecl 
in 111achinery to clo tl1e c,1nni11g. 

Before I clisc11ss tl1e v,1rio11s 'pl,1nts we gro,v, I ,v,1nt to tell you ,vhy 
. we t1se pea-size g·r,ivel in tl1e 111ixt11re. It has been s11ggestecl ,tt differe11t 

tin1es tl1at we 111ight get ,1,vay ,vitho11t 11sing· tl1is, bt1t with the !1e,1vy 
clay soil, whicl1 we l1ave i11 011r are,t, ,,,e clo 11ot get the aeration tl1,1t is 
necess,11·y. As eacl1 one of tl1e [)1·eceedi11g SJ)e,1ke1·s l1as saicl, aer,ttion ,incl 
clr,tinage are i111 portan t. 

We are doi11g so111etl1i11g else ,vhicl1 1nost of yo11 would consicle1· to 
be an extra expense. We are 11sing three-q11arters of an inch of cr11sl1ecl 
stone in tl1ese containers. l\•faybe this is an acldecl expense, b11t until ,,,e 
know better, we will co11tin11e to clo it. 

Witl1 tl1is type of 111ixt11re, ,ve ca11necl so111e I 0,000 plants i11 the l;1te 
spring· or ea1·ly su111111er of 1954. At tl1at ti111e ,ve tried n111nero11s J)lants 
of vario11s ki11cls, i11cl11cling so111e of tl1c� ])!ants tl1at we tho11ght woulcl J)1·e
sent proble111s. vVe 11secl two-ye,1r l)ed g1·own J�l1ododend1·rJ11 ca.ta1vbiense, 
R. cr11·oli1iec1n.itr11, Piei·is f lo1·zbit11cla, Tax11s ci1sPidata, T. c11spidata cr1pi
tata, CrJtonea.,te1· divc11·icatc1, C. l101·izontr1lis, B1t.x11s 1velleri, P)>racantl,a
coccinen Lelnnrli, E11011ym11s fo1·t11.nei 1·adicr111s, Bi,ddleia, Ca1·yopte1·is
Blue 1111st, A1npelopsis !1ete1·opl1),lla, Lo11ice1·r1- Hecl<1·rJttii, Po[1,go1111111
A11/Je1·t1� f;fli.,te1·ia .,i·ne11sis, anci 111any 11101·e.

Those pl,1nts we11t t!1rot1gl1 the wi11ter of 1954-55 and tl1e loss ,v:1s 
negligible-,ve 1n,1y have lost two 01· tl1ree l1ere or tl1ere. Tl1is is very i111-
portant to tis bec,1use ,ve l1;1cl he,1rcl of 111anv n11rservmcn wl10 !1ave l1acl 
lots of winter los�. There were 011ly tl1ree of the 800 Py1·ac{1ntl1{1 whicl1 
clid not sur,,ive. That ki11cl of loss c,tn haJ)pen in the fielcl. We 11s11alJ,, 
keeJJ f)yraca11tl1;1 in a protected f1·a1ne fo1· t,vo ye,11·s l)efore we p11t tl1e1n 
in the fielcl. I tl1i11k tl1at SJ)e,1ks fairly well for tl1e 1nixture 11secl, tl1e 
aer,ttion ,incl clrai11,1ge, ,tnd tl1e over-wi11tering. 
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In 1955, i11 aclditio11 to the 111ate1·ial ,1l1·eacly 111e11tio11ecl, we pl,111tell 
Azlea, Forsythia, hollies of variot1s types (I. con1JeXrl b1tllc1ta, ,111d l. 
opaca i11cludi11g 111any 11a111ecl varieties), jL111iJJe1·s, Tr1xi1s, JJze1·1,; 7apo11ica, 
Le11,cut/1oe Cc1tesbc1ei, JJ

y1·c1cant/1cl c1·ennulata l,.ans11,en.sis, Rosel HitgrJnis, 
E11glisl1 Ivy, !1ybricl rl1oeloele11dro11s, a11d Clet/11·r1 al·11ijrJ/1rl 1·0Jea. \,Ve !1,1cl 
s0111e trouble with Hype1·zcitm. 

No,v, as to fe1·tiliz,1t;ion, \\'h,tt ,,·e have clo11e is tl1is: as yott ,viii 1·ecall, 
all the 11ew JJ!ants in :1 co11tainer !1:1ve tl1e 7-7- 7. v\1e leave tl1en1 ,1bot1t 
fot11· 01· i'ive ,veeks, eleJJe11lli11g· 011 ,,,J1en g1·0\\•tl1 st,trts. After tl1ey !1,1ve 
st,1rteel growtl1 in tl1e containers, we ,viii give tl1e111 ,1notl1er ,t(Jplic,1tio11 
of fertilize1·, tl1e equiv,tlent of abot1t 011e t,1IJlesJJ0011 of 7-7-7 to eacl1 co11-
t,1i11er. The11 we ieeel tl1e111 ,,bout evc0rv tl11·ee ,veeks witl1 a ,vater solt1-

, 

able fertilizer. A 20-20-20 !1,1s given tts ver)' g·ooel 1·est1lts. vVe have also 
useel a 3()-15-30. This see111ed to be equally as gooel as tl1e 20-20-20. 

As far as the wate1·ing \\'as conce1·neel, we felt tl1,1t \\•,1teri11g· by l1and 
w,1s a11 expe11sive JJroceeclt11·e. \•Vith 0111· syste111, ,ve ca11 ,vater all tl1i1·ty 
bells ,tt one ti1ne ii we wisl1, b11t 11s11:1lly only ten beels are ,vatered ,1t one 

• 

t1111e. 
011r becls are eight feet wide, sixty leet long, a11ll tl1ere is ,t th1·ee-foot 

aisle bet\\•ee11 eacl1 bee!. A v,1lve co11t1·ols tl1e ,1•ate1· to eacl1 bee!. Tl1ere is 
a SJJecial co11pling on tl1e three incl1 1n,1i11 wl1ich JJer1nits tl1e use of ,t 
flexible l1ose to connect witl1 tl1e al11111in11111 JJiIJe. \•Ve a1·e 11si11g ,1l11mi11-
t1111 IJiJJe witl1 COJJJJer risers. So111e of the copJJer 1·isers ,11·e a foot, s01ne 
which is 1n,1ele by Ski1111er ,111cl c,1lleel tl1e ''SttJJerior." ·r11is nozzle c,tn be
twe11ty i11cl1es, a11el otl1ers thirty-six i11cl1es higl1. vVe 11se a flat n<)zzle 
aclj11stecl to cover a cli,1111ete1- of 4, 6, 8, 01· IO feet. l3y 11sing tl1e ten foot 
dia1neter SJ)1·ead, ,ve elo 11ot h,,,,e s111all cir)' tria11g·11la1· areas. Tl1ere is 
so111e overlap, b11t not 111ucl1. v\7e t1se tl1e old 111ethod of sticki11g a finge1· 
in tl1e soil to deter111ine wl1en to w:1ter. vVe feel that a11y g1·0\\·er ,vho 
ow11s a n11rsery sl1ot1lcl kno,v wl1ether a pl,111t 11eeds ,vate1· or 11ot. 

\,Ve still have a lot to learn ,tlJottt tl1e container IJusi11ess, b11t, 1 tl1ink 
we l1ave n1acle a good start. 

* * * 

' 

l\•IODE l{A TOR l\•f ATKIN: Tl1ank you, l\•I1·. Co1·Iiss for co1111Jlet
ing the 1no1·11ing clisc11ssion on co11t,1iner-gro,v11 nursery stock. Qt1estions 
a11cl discussio11s alJ011t this tO()ic l1ave pttrJJOsel)• lJeen elelayecl until tl1e 
e11cl of the (Janel. I tl1ink tl1e clisc11ssion JJeriocl can !Jest be l1andled lJy 
yot1r preside11 t. 

PRESIDENT FILLl\•fORE: Please state to whicl1 of the seve1·,1I 
SJJeakers yot1r q11estio11 is· clirected. 

lvIR. CHARLES E. HESS (Cornell Univ., Ithac,1, N.Y.): This q11es
ti?11 is for l\•I 1·. 13,11·ker. In tl1e tests 111acle ,vi tl1 the con t,t i ne1·s on g1·a vc I 
anll soil, wl1ich co11dition clo yo11 feel gave the best res11lts? 

l\•IR. BAl{J(Ell: On tl1e JJl,111t growtl1 the1·e w,ts not too 11111cl1 elif
fe1·ence. Fro111 tl1e sta11cl point of over-,111 ,1rea 11ea tness, I ,vo11 lei s,ty th,t t 
tl1e gravel was best. 

l\1Ill. ,JAl\1IES S. \,VELLS (BolJbink N111·series, E,tst R11tl1erford, N. T-): 
Wl1at ferti I izer cloes l\•I 1·: l\•f atki11 reco111111encl fo1· cl1·y l eecli 11g· ancl ho,,, 
often sho11lcl it be used? 

• 
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lvfR. lvfA"rKIN: As .J,1ck Hill 1Jointecl 011t, fertilizi11g is l,1rgely 1-e
lated to freq11e11cy ot ir1·igatio11. Fo1· clry fe1·tilizing, we l1,1ve no1-1nally e11-
deavored to use so111ethi11g that wo11 lei l1ave a prolonged eftect. S01neti1nes 
the size of tl1e 1Jla11t has to IJe usecl as ,in index i11 deter1nining 110'.v 1nucl1 
to aJJply. A 111ixt11re consisting of sucl1 things ;1s tl1e tirea fo1·111aldel1)'de 
resins, the l1oof ancl hor11 blooclmeal, 111ixecl ,vitl1 s11pe1·phosJJhate a11cl s11l-
1Jhate or 11111riate of pot,1sh to give a1J1Jroxi1nateJy ,1 3-1-2 1·atio 11setl ,11 
one to two 111onth inte1·vals tl11ri11g tl1e gro,vi11g· period is not un11sual. 
Qua11tities eq11ivale11t to one to t,vo he,11Jing· te,1s1Joo11s pe1- gallo11 of co11-
tai11er size are usecl. Tl1ere is no reci1Je that is goi11g to fill ,111 circ11m
stances. It has to be acl,11Jtecl to yo111- ov-·n 1Jarticular oper,1tio11. 

l\1IR. J\,JARTIN V,L\.N HOF (Rl1ode lsla11cl N11rse1-ies, Ne,vJJort, 
Il.l.) : I wo11lcl like to ask .J ,1ck Hill how they 1J1·u11e the eve1-g1-ee11s? 

J\,[R. HILL: 011r general JJractice in tri1n1ning follows tl1e l>,1sic 
rule of tri1n111ing a little ancl otten. Because we can foct1s 011r labor el'
fectively in these cont,1i11er are;1s, it is JJossil>le for us to cont1·ol the 
growth of a Pfitze1-'s juniJJer to a la1-ge extent witl1011t eve1- 11sing· a k11iJ·e. 
Yo11 can clo it by pinchi11g. It is a case of 1Jincl1i11g every time you see ;1 
branchlet getti11g out of hancl. 

\1/e stake the uprigl1t IJlants. I an1 talking partict1l,1rly of gr,1ftecl 
juni1Jers. We stake ancl kee1J the le,1der goi11g· 111Jwarcl the first year. Tlte 
second year it may l>e necessary to discou1-age that vertical develoJJ111ent 
in an ei'fort to throw 111ore o·f tl1e g1-ov-•th into the lo,11er brancl1es to fill 
out the plant. 

· On SJJreacling tyJJes, on tl1e otl1er l1ancl, ,ve 1Jincl1 q11ite hare! tl1e fi1·st
year to n1ake certai11 tl1,1t tl1e fr:1111e,vork for tl1e s11bsequent develop111e11t 
of the plant is ample ancl aclequate. 

lvlR. WILLIAlvI I-I. BURTON (Burton's Hill-top Nursery, Cass
town, 0.) : I clirect this inq11iry to l\1[1-. Hill. How clo yot1 1Jrevent ;1ction 
of the fertilizer on the cont;1iner? 

• 

J\,fR. HILL: v\Te have not l1;1cl a11y ex1Jerie11ce nor do we ,1ntici1Jate 
any problem. Our progran1 is plan.nee! on a two-ye,1r basis. I�y tl1,1t, I 
mea11 that if we recog11ize tl1e preceJJt that. ,,,e shall go to 1narket ,�1ith 
the 111axi111u1n siz.e IJ!ant in the s1nallest co11tai11er, ,ve are .e,oing to pro
duce a JJ!ant in a g,111011 container for sale at tl1e encl of the two )'ears. 
The plants sched11lecl for JJrod11ction i11 larger containers will prob,1l)l)1

be sl1iftecl fro111 the 011e g·allon cont,1i11er ,it tl1e end of the first year. 
Therefo1-e, it is never in any 011e cont,1i11er longer tl1an two years. 

l\1IR. DONALD T. VANl)ERI3ROOK (C. vV. Stt1,1rt Co1nJJ,1ny, Ne,v
ark, N.Y.): I wot1lcl like to k11ow if a11y ,vork h,1s been done witl1 a co1n
JJletely sterile 1naterial s11ch as spl1agn11n1 111oss or ve1-111iculite? 

. MR. HILL: Yes, '.Ve h,,ve tried 111aterial of that type to a lin1itecl 
d�gree. It is soilless b11t it is not sterile. We aclcled, as a b11lking agent, 
apJJroxi111,1tely 30 JJer cent sytrat·o,1111 to sand. Howeve1-, there is qt1ite a 
JJroblen1 of g·etti11g the JJla11t to beco111e establisl1ecl ,in heavy soils. \!\Te 
have abo11t clisconti11uecl ex1Jeri111ents ,vitl1 any 1necliu111 that ,viii not 
enable an easy ancl raJJicl establisl11nent of tl1e roots in orclinary soil. 

lvfODERATOll FILLlvIORE: Pe1-l1a1Js lvfr. lvI;1tkin will also com-
111e11t on tl1is JJoi11t. 

• 
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l\1Ill. l\1IATKIN: We have constantly !1eard tl1at s1)hagnt1111 1noss 
is sterile, tl1at it is disease free. It !1as bee11 our experie11ce, particularly 
,vhe1·e sphagnt1n1 is t1secl for foliage 1)lants, tl1at it is 11ot ste1·ile. In the 
vVest, we have aclopted a stancl,trcl proceclure 01· sterilizing all sphagnt1m 
before it is tised. 

l\1Ill. PAUL R. BOSLEY (Bosley Nt1rsery, l\1entor, 0.): 1 wot1ld 
like to 111ake a co1111ne11t ratl1er than to ,tsk a qt1estio11. After tl1e soil has 
settlecl in tl1e containers, we have added gro11nd corn cobs to that space 
anc! l1ave founcl th,tt ou1· ,vateri11g· was rcc!11cecl 50 perce11t. In other 
words, instead ot· w;1tering every d,ty, ,\·e co11ld water every otl1er day. 
Tl1c s11rface ,v,1s never 1·eally cl1·y. J thi11k 111ulcl1ing h,1s possibilities. 

l\1Ill. LESLIE HANCOCK (vVooclla11d N111·se1·ies, Cooksville, -Onta1·
io) : This q11cstio11 is for l\1I1·. l\•Iatki11. Is tl1e1·e a11y objection to tl1e 11se 
ol' co,v 111a1111re? 

l\1fll. l\1ATKIN: Yes tl1e1·e is. The t1se of 111aterials which a1·e not 
1·eli,tl)le chen1icall)' 01· pl1ysically is objection,1ble beca11se the entire ap
p1·0,1cl1 is 011e of as co1nplete co11troll ,ts possible. l\!Ian11res, i11 gener,11, · 
a1·e notoriously no11-11nifor111. l\1Iany of the tro11bles we origin,1lly ran into 
i11 clevelopi11g ,1 st;1nclarcl syste1n of growing cleveloJ)ed directly from tl1e 
use of 111,1n11res. Tl1ey are not 11ecessarily eitl1er si111ila1· che111ically fro1n 
ti1ne to ti111e 1101· are they stable i11 tl1e soil. 

l\1fR. ARTHUR .J. LANCASTEll .JR. (Cole1nan Nursery, Ports-
111011tl1, Va.) : Using an overheacl watering syste1n, !10,v ca11 ,1 1)l,1nt ,vith 
a 3(i-inch SJ)J·eacl be ,v,1tered satisfacto1·ily? 

l\1IR. ROLLER: Tl1,1t is a 1)roble1n witl1 a 11111nber of tl1e ])lants 
wl1icl1 ;ire grown i11 _so11thern are,1s. Al)o11t tl1e 011ly tl1i11g· we do i11 a case 
like tl1,1t is to le,1ve tl1e SJ)rinkler 011 for al)o11t t,vice the 1101·,nal ti111e. 
So111e of tl1e \\1ate1· is goi11g· to reach tl1e soil i11 tl1e contai11er. 

l\•fR. EVERETT CONKLIN .JR. (R11tge1·s U11ive1·sity, Ne,v J{1·1111s
"'ick, N .. J.): vVhat is the over-�inter s111·viv,1l of pla11ts ,vl1ich a1·e c;1nned 
i11 tl1e f,111? 

' 

l\1IR. CORLISS: \1Ve JJl,111tecl s0111e 111,1te1·i,1l in Septe111l)e1·, 1954 
fro111 l)ecls. Tl1e co11t,1ine1·s ,ve1·e 111ulcl1ecl ,vitl1 s11g,11· c;111e. \!Ve l1ad 100 

• • 

1Je1· ce11t ove1·w111te1·1ng. 

l\1IR. ZO PH1\ R \i\T ARNER, (\i\Ta1·11e1· N 111·series, \1Villo11gl1by, 0.) : 
F,,111 potti11g sl1ould be done ea1·ly e11011gl1 to get so111e 11ew root gro,vtl1. 

l\1fR. J{llUCE VANDERl�ROOK (Vancle1·l)rook Nt1rseries, l\1I,111cl1es
ter, Conn.): I wo11ld like to ,,sk 1\1[1·. J\1Iatki11 if l1e thinks two to tl11·ee 
f_oot eve1·g1·ee11s ca11 be g·row11 s11ccessfully in containers? 

l\1fR. l\•fATKIN: Yes. 
J\1JR. TEI) FOULKE (Peepe1· Hollo,v Far111s, Cle,,el,1ncl. 0.): J\11·. 

Co1·Iiss inclicatecl rather high survival of l)lants, but I clon't tl1ink he 111e11-
tionecl whether· tl1ey were protectecl or 111t1lcl1ecl? 

l\!JR. CORLISS: vVe have triecl over-wintering small quantities of 
· 1)!,1nts \\1itl1011t 111t1lcl1ing·. l\1Iost of the J)l,1nts l1ave been 1nt1lched ,,,ith

,1bo11t one inch of s11g·ar cane. Eve11 Py1·c1cc1ntl1a, ,vhen 11111lchecl, ca1ne
tl11·011gh in a fine condition.
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l\1R. CHAllLES E. HESS: I ,vot1lcl like to he,1r lvir. lviatki11's co111-
1nents on the use of 111ulches to reclt1ce ,,,ater loss. 

l\1JR. 1\1fATKIN: This is certainlv in accorclance with our ove1·all 
icle,1 ot trying to redt1ce labor. lt is also an_ effective f,tctor in reducing 
evaJJoration. If yot1 ,11·e going to use clay soils, it l1as ,1 further aclvantage 
in tl1at the wate1· d1·oplets will h,1ve less tendency to splatter and puddle' 
the st1rf·,,ce of the soil. 

l\ 1IR .. f Al\1IES S. WELLS: One of the most important things we l1ave 
J1eard tl1is 111or11ing is l\ 1I1·. l\1fatkin's co111n1ent on ancl his pre-occu1Jatio11 
,vitl1 clea11li11ess. I wot1lcl like to ask hi111 l1ow 1nucl1 clifference he thinks 
it c,1n 1n,1ke in the efficiency of all tl1e events that procluce av,1ilable 
plants in container tJractice, if sterile practices ,ire follo,ved? 

lvIR. l\tIATKJN: Tl1is cot1lcl be ,1 lectt1re, but ti1ne will not permit. 
Nat11rally if yot1 ,ire lt1cky, you ,viii have no disease JJroble1ns :1nd you will 
1·eceive 110 be11efi1 by taking speci,tl effort to be clean. However this is 
selclo111 tl1e case. Us11ally tl1e be11elits to be olJt,1inecl by clean proceclt1res 
rest1lt in salable pla11ts, ,vhicl1 ,vot1lcl 11ot other,vise have survived the 
growing operatio11. TJ1is 111ay v,1ry fro1n a 111oder,1te 20 to as 111uch as JOO 
per ce11t. I have seen a11 entire crOJJ lost, esJJecially of se11sitive JJl,tnts, 
bec,1t1se of clise,1se conclitions resulting· from 11nsterilized proceclt1res. 

PRESIDENT FILL1\1IORE: Ti1ne clictates th,tt this sessio11 on co11-
tainer-g·rowing n111st be ter1ninatecl. l a111 confident that n1uch l1as IJee11 
learned fro,n each of the speakers ,incl that 1n,1ny of you will view con
tainer-g1·0,ving in a different manner. Our th,tnks to every one of the 
particiJJants on tl1is )Janel. 

• 

Tl1e session recessed ,it 12:30 p.111. 
• 

• 

• 

• 

• 
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REPORT ON MIST PROPAGATION TRIALS 

FOR 1955 
• 

S;\TURI);\Y ;\FTEllNOON SESSION 

Decen1ber I 7, 1955 
' 

The session convened at I :30 o'clock, Presiclent Fill11101·e c,1lling tl1c 
n1eeting to orcle1·. 

PRESIDENT FlLLi\!IOilE: Tl1e Fielcl T1·ials Co1n1nittee t111cle1· 
• 

• 

tl1e guida11ce ot D1·. _Jol1n J\,f,1l1lstecle ol lov-ra State College, 11,ts been ve1·y 
busy tl1roug·hot1t tl1e l),tst year gatl1e1·i11g a11 analyzing i11fo1·111atio11 011 
n1ist J)ropag·atio11. Those of yot1 v-'ho l1;1ve attencled J)revio11s 111eetings of 
tl1is Society know the inte11se i11terest ,,,hich l1as attenclecl clisc11ssio11s 011 
this 1·el,1tively new 111etl1ocl of rooting ct1ttings. lt is tl1erefore witl1 ,t 
gre,1t deal of J)le,1st1re tl1at 1 t111·11 tl1is afternoon session over to 1)1·. l\1fal1l
stede for his report. 

Dr. l\1fal1lstecle took tl1e cl1,1ir. 

l\1fODEil1\ TOil l\'fAHLSTEl)E: 1·ha11k yott, l\1f1·. Fill111ore. 
1\1[1·. Presiclent, fella,,, propag,-itors a11cl gt1ests: "fl1e lirst project tl1at 

was t111clertaken IJy yo11r Fielcl Trials Co1n1nittee tl1is p,1st yea1· ,vas a s11r
vey of tl1e n1e111bership i11 regarcl to the a,,,1ilability a11cl cost of ,111 ec1t1ip
n1e11t in 11se for JJropagatio11 !)t1r1)oses. A11 excelle11t 1·etu1·11 to this 911est
ionn,1i1·e ,vas receivecl. The i11fo1·1n,1tio11 gatl1e1·ecl w;1s the11 s11111111,1rizecl 
a11cl clistribt1tecl to the n1e111!Jersl1ip i11 the fi1·st NEvVSLETTER eclitecl 
by Dr. Snyder. In aclclition, tl1is NE\,VSLETTER c;1r1·iecl a clesc1·iption of 
a ''typical'' i11ter111ittent 111ist syste111 wl1icl1 cot1lcl be t1secl for 1·ooting· soft-
,,,ood ct1 tti ngs ot1 t-ot-doo1·s. 

Tl1e seco11d NEvVSLETTI�R car1·ied a st1ggestec[ proceclure wh-ich 
could be tisecl to evalu,1te tl1e 1·es11lts ol)t,tinecl fro111 11sing ,111 i11tcr111ittent 
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. ' 

The final re1)ort also co11t,1i11� a ge11eral s11111n1ary l\'l1ich w,ts re,tched 
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I. Fifty percent of the nursery1nen ,vho are using intern1ittent mist
installations are potting the c11ttings in1n1ecliately ,1fter they have rooted 
a11cl have been hardened-of·f. Another 25% are leaving the cuttings in the 
bed overwinter. 

2. In general, the plants which have been difficult to root from soft
wood c11ttings by otl1er known techniqt1es are also difficult to root under 
intermittent 1nist facilities. 

Those giving trot1ble inclucle: C/1aenrJrr1eles japrJnicr1, Cleth.ra, Corn
its f lr;1·ida 1·11b1·c1, Cotiriits coggyg1·ia pii1·pi1.rea, Eve1·g1·eens (5lo,v to root, 
not particula1·ly dzfficitlt), F1·enc/1 Lilc1cs, Kolllwitzict arn.abzlis, Malus 
spp., P1·u11its spp. (czstenc1, glanditloslt) l�oslt .�pp., S)11·111ga rothctmagen
sis, V1bit1·n2tni 111ac1·ocepl1alitr1i ste1·1.le. 

Disc·i1ssio11: A wicle variety of eXJJl,1nations can be ad,,anced f9r tl1e 
difficulties experie11cecl in rooting tl1ese sorts. So111e of the difficulty can 
be attributed to i1nproper ti1ning. Certain c11tti11g ty1Jes show retarclecl 
or inhilJitecl rooting as a result of tl1e aJJJJlication of rooting powders; 
still other types, wl1e11 placed in becls h,1vi11g poor clrainag·e tl1row abuncl
ant callt1s as a rest1lt of tl1e high 111oisture content of the rooting n1eclit1m. 

In gener,1I, however, given enough tin1e, 111ost of these difficult to 
1·oot tyJJes will throw roots when propagated 11ncler inter1nittent 1nist fa
cilities. 

3. TyJJes giving troulJle bec,1t1se of le,1f drop eitl1er clt1ring rooting,
or in1111ecliately following, inclucle: 

Ace1· palrnc1t11.rn, Be1·beris, ''Cri1nso11 JJyg111y," Cotoneaste1· (adpressa, 
c1p1c11ll1t{1), E/{1eag11i1.s 1·ot11ndifrJ/il1, Francl1 a11cl Persi,tn Lilacs, I lex (tl1ose 
½'ith pt1bescent le,1_f sttrfaces), Ker1·1{1 _jr1pon1c{1 plenc1fl<J1·a, J\,1.agnolia stel
lata, P/11ladelpl1115· (co1·rJnr11·111s a21.1ea1t5, v11·g1nalis), Platr1n11s acerifoli11r11, 
P1·1t1111s, (ciste11r1, ,r!,lc1nd11losa, trilo/Ja), Pyrcan.tf,a lr1lan.rli, Rhus ac1·oma
ticr1, Ril;es r1lpi1111111, Ro5rt spp., Spi1·aelt (Ii.A. ltfl., pr11nifolil1) and Viburn-
11111 lanta11a. 

Disc21s.fion: Probably a case of 1natt1rity wl1ich is regulatecl by tl1e 
physiological conclitio11 of tl1e cutti11g at the ti111e of sticking. If a cutting 
is taken too early 111a11y types are clifficult to harclen-off, and/or are slow 
to root; if take11 too late they l1,1ve a tenclency to drOJJ their leaves if en
vironmental conclitions are favorable. 

Types sttch as J>1·11nus spp. will clefoliate regt1larly if .the c11ttings are 
,1110,vecl to 1·e1n;1i11 t1ncler 111ist for any periocl beyond tl1at reqt1i1·ecl to root 
the cutting. 

It has been generally 11otecl th,tt tl1ere h,ts been less trou!Jle with 
clefoli,ttion clt1ring· tl1e rooti11g seqt1ence by n11rseryn1er1 11sing the Elec
tronic Leaf tl1an IJy tl1ose using an i11ter,,al timer. 

4. C11tting ty1Jes whicl1 have given t1·011ble ,,t·ter rooting are essen
ti,1lly those wl1ich cleloliate eitl1er cluri11g tl1e 1 ·ooti11g seq11e11ce or in1-
1nediately ,tfter rooting; these i11clucle: 

Cr;1·nus f lrJ1·icl{1 ritb1·a, H)1d1·l111gi{t P.G., Lig11str11rn ibota 11icari, Phil
adelp/111s (co1-<J11{11·i11.5 ancl c. a11re11s), P1·11n115· (<:iste11{1, triloba) Rl1us ci1·
or11ltliclt, J,fleigela (Vl1nicelli, ,v·agne1·i vri1·iegatr1). 

DiscussirJn: Tl1ere are those types st1cl1 as P1·un11s spp. and Hyd1·an
gia P.G. ½'l1ich shoulcl be h,1rdenecl-off as quickly as possible 011ce rooting 
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has taken place. There a1·e othe1· types ,vl1ich have a broacl leaf blade, 
sucl1 as Fo1·sytl1ia a11d C/1[1enornr;les lagena1·ia wl1icl1 ,ire pa1·ticularly sub
ject to leaf burn if not J)roperly sl1adecl duri11g the harclening-off process. 

It has been reportecl tl1at cuttings treated ,,•ith one of the rooting 
J)o,vde1·s have been generally easier to tra11SJ)lant than those not treated
at tl1e ti1ne of sticki11g·.

t\s has bee11 previously pointecl 011t the propagator sl1011lcl atte1npt, 
as nea1·ly ,ts J)Ossible to keep tl1e c11tting· g1·owing·. Any protracted delay 
in tl1is gro·wing· process, l)efore tl1e end of the season in1poses, a J)eriod of 
delayecl activity, d111·ing whicl1 the c11 tting may l)e lost or severely set
back. Since the al)ility of a c11tting to gro1v is tied llJ) with 1naturity, 
'ti1ni11g ag,1in is very i1nportant. 

• 

Since eighty-live pe1·cent ol tl1e nu1·sery1ne11 using the Electronic Leaf 
control experienced son1e troul)!e as a res11lt of tl1e 1nalf1111ction of tl1e 
11nit, we l1ave askecl i\1Ir. Harvey Te111pleto11, its originator, to 9escribe 
how it ft111ctio11s, te1111)orary re1)air metl1ods, and the progress he is 111,1k-
• • • • 

1ng 111 its 1n1prove111ent. 
1\1fr. Harvey Ten11)leto11, v\1i11chester, Ten11essee prcse11tell his J)ape1· 

e11titled: ''The Elect1·onic Leaf." (ApJ)la11se) 

THE ELECTRONIC LEAF 

HAilVlc,· l\1f. TEi\-fl'LEl'ON 
Pf1ytutect<J1·, T11incf1este1·, Tenne.�see 

• 

Fro111 the reJ)Orts tl1at I receivecl this s11111n1e1·, tl1ose of yo11 ,vho triecl 
it 1ve1·e J)retty clisaJ)J)Oi11tecl ,incl cliscou1·,1gecl 1vitl1 tl1e Elect1·011ic Leaf 
control. I sy1111),1tl1izecl ,,-itl1 you, for I ,v,ts experie11ci11g the sa111e diffi-
c11lties 111yself. 

Altl1011gl1 1ve cleveloJ)ecl tl1e ''Leaf'' ,111cl !1acl a11 experi111ental moclel 
,vo1 ·ki11g in tl1e e,11·ly F,111 ol 1953, we clidn't have tl1e nerve to cleJ)Cnd on 
it for 011r I 954 J)rocl11ction. So it ,vas i11 l\1fa1·cl1, of tl1is year before we 
bega11 to use it 011 011r 1nain J)1·ocl11ction. 

We i111111ecliately ran i11to cliffic11lties. t\t fi1·st ,ve l1ad the wires be, 
t1veen tl1e ''.Leat·•• a11cl tl1e control box too l011g, a11d tl1e cont1·0! actccl in 
,l very erratic 111,1n11er. A little ex1)erir11entatio11 proved that tl1e t1·011blc 
was clue to the capacity eff'ect between tl1e t,vo long ,vires. By 11sing a 
very short connection, tl1at trouble 1v:-1s J)e1·111antly cu1·ecl. 

By SJ)ring we were 11sing 4 or 5 sep,trate Electronic ci1·cuits witl1 3 or 
4 beds on eacl1 circ11it, atte1111)ting to provide a v,triety of 1nist conclitions, 
incl11cling a l1a1·clening-off' circ11it. \Ve "'e1·e occasionally running t,,,o 
Elect1·onic Leaves in par,illel 011 tl1e sa111e circ11it so that eithe1· 011e safticd 
the other a11cl eitl1er ,vo11lcl a11tcJn1atic,1lly ·rake over co1·rect control if tl1e 
otl1er f',1iled. 

We finally concl11clecl tl1,1t ,ve 1veren't going to succeecl 11ntil we kne,v 
exactly wl1,1t each Electronic Le,1f ,,•as act11ally doing tl1ro11ghout the cl;1y 
,ind the night. 

Confronted witl1 tl1e J)roblem of a 24-ho11r ,t day vig·ilance we !)11ilt 
tl1ree 1·ecorcling clevices, t1sing· ti111e s\\•itcl1 111ecl1;1nis111s, bailing ,vire,
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rt1bber l),tlllls, ,tncl pc11cils. Tl1e reco1·clers 1·a11 co11ti11t1ot1sly a11d 111acle a 
1)e11cil 111,1rk 011 ,t pa1)e1· cl1a1·t eacl1 ti111e. the 111ist can1e 011. In ,tllclition,
,ve co1111ected ,t self-sta1·ting elect1·ic clock to eacl1 ci1·cuit. Tl1t1s ,ve h,tcl a
1Jer111,111e11t 1·eco1·cl ot 1)e1·iocls of ope1·ation (fron1 the recorclers) ,1nd a
recorcl of tot,tl SJJrayi11g ti111e 11·0111 the clocks. Fron1 tl1ose records we
beg·,111 to le,11·11 so111etl1i11g· ,1bot1t tl1e 01)e1·atio11 of the Electronic Le,tf.

\,Ve cliscove1·ecl tl1at, if tl1e recorcler cl1,11·t showec! long ''on'' l)erioc!s, 
tl1e v,1ct1t1111 tube i11 tl1e cont1·ol box w,1s goi11g b,1c!. If the cl1,1rt showecl 
freque11t operation liu1·ing the 11igl1t it ,,,as an inclic,ttion that tl1e st1rface 
of tl1e ''le,tt'' neecled clcani11g. Tl1ese i11dicatio11s a1·e co11siste11t and sig
nifica11t. 11efore we got ia1· ,,,e l1acl to get a sensitive oh111111eter with whicl1 
,ve cot1lcl 1ne,1sure the elect1·ical resistance oJ· ,1 ''le;1f'' as its st11·face cl1·iec!' 
off. ·Tl1e sig11itic,1nt 1·a11ge of 1·esista11ce ,vas (,vitl1 ottr ,vater) betv1•een 
2 and 3½ n1illion oh111s. v\Te then knew tl1e co11t1·0! box 111ust be sensitive 
witl1i11 tl1at 1·ang·e . .f\ si1111Jle va1·iable l1igl1 _resist,tnce with a calil)1·ated 
clial tl1ei1 e11ablecl tis to test tl1e JJert·or111,111ce of tl1e control box ,vl1enever 
tl1e recorcler i11clictecl tl1e possibility of tl1e deterio1·atio11 of tl1e ,•act1t1m 
tube. 

vVe use a sensing ele111ent (tl1e ''le,1f'' J)a1·t) of our ow11 clesign with 
t)VO g1·,11Jl1ite co11tacts se,tlec! i11 polystyrene pl,tstic ancl witl1 vinyl insu-
1,ttecl le,tcl wires. Tl1is ele111e11t is ve1·y si1111)ly clea11ecl by wetting its upper 
st1rface ,vitl1 ,1bot1t 20% l1)'Clrocl1loric acicl and gently rub!Jing ,vith a 
soft wood stick. Yot1 sl1oulcl 11eve1· tottch tl1e st11·f,1ce as it 1nig·ht become 
gre,tsy. Scr,tJ)ing· a11cl s,1ncling sl1ot1!cl i)e avoidecl at tl1e original surface 
see111s to i111prove witl1 t1se. Tl1e ''le,1ves'' see111 to be qt1ite dt1r,1ble. 

vVc find tl1,1t tl1e v,1cuu111 tt1be in t.l1e cont1·ol IJox cloesn't last lo11g
varyi11g IJet,11ecn a couJ)ie 01· ll,t)'S a11cl a thot1sa11cl or so l1ours. Jts life 
clefi11itely see111s to be sl101·te1· il' tl1e co11t1·ol box is l1ot. Since ot1r controls, 
of necessity, ,ire 011t i11 tl1e st1n by tl1e side of tl1e beli ;ind are enclosecl in 
a 1J,11·tially ve11til,1tecl \l'ater1)1·ool 111etal c,1n, ,,,e find it clesirable to shade 
the1n to keeJJ the te1nperat11re clo,1•11. Tl1is ,vinter the 3 or· 4 ,ve are 
still OJ)e1·ating see111 to s110,v better tube life, J)rob,1bly clt1e to the lo\l•er 
te1nperatt1re. 

E,1ch 011e of ot11· Electro11ic Leaf co11t1·ols is a s1)eci,1l l1eavy clt1ty 
111oclel with an ,1dclition,1l higl1 c,tJ),tcity relay raJJaiJ!e of co11trolling: 20 
or 11101·e sole11oid ,v,1te1· v,1lves with eacl1 v;1lve st1pplyi11g l 2 nozzles. Any 
011e of the co11t1·ols c,1n l)e connectecl ve1·y si111ply to ,tny one or all of the 
1na11y becls ,ve ;ire OJJe1·ati11g at one ti111e. 

At first ,ve ttsecl 3 or 4 cont1·ol circt1its ,vitl1 the ide,1 of provicling 
different co11clitio11s i11 e,tch gro1111 of IJecls. Tl1is w,1s not necessary. Also, 
tl1e l1arcle11i11g-off circt1it dicln't ,vo1·k ot1t i11 JJractice. If tl1e J)la11t 111a
t,erial ,,,as e,1sy to l1,1rcle11-ol'f we clicln't neecl tl1e ci1·c11it. It was difficult, 
tl1e l1a1·cle11i11g-ofl ci1·cuit clid11't l1elp. In fact, it ,v,1s ,,,orse th,tn nothing. 
];:ven if it operated jt1st b,11·ely enot1g·l1 to kee1J part of the leaves and 
!Jla11ts wet ,ti! tl1e ti111e, tl1ose leaves ancl JJl,1nts ,11ot1lcl not harclen. After
we cliscovered this fact, we JJttt i11to ope1·ation for tl1e l1arcleni11g·-off pro
cess tl1e olcl i11te1·val ti,ner wl1icl1 ,v,1s li111itecl to certai11 hot1rs by a time
s:witch.

vVe 110,v l1,1ve i11 ope1·,1tion ,1 SJ)ecial se11si11g ele1nent (or ''leaf'') 
wl1icl1 will keep the le,1ves le.,s tl1r1n. 1uel all tl1e time to a11y degree v11e wisl1 
witl1in reason, a11cl wl1icl1 is still J)e1·fectly ,ve,1ther consciot1s. This ne,v 
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''leaf'' should solve the l1arcle11ing 1)roble111 ,vhicl1, i11cicle11tally, is not 
particularly difficl1lt, exce1)t ,vitl1 ,1 few JJ!ants of ,vl1icl1 very soft Vibii1·n

ztr11 j21dd11 is tl1e worst. 
Eve11 tl1ol1gl1 3 01· _4 cliffere11t sets of co11clitions JJ1·oviclcd l)y 3 or 4 

clifferent leaf co11trol circl1its are not necessa1·y, \\'C still l1ave to ltSe the 
1nt1lti1)le circuits becaltse ol11· ,vater sl1p1Jly isn't ,1cleqt1ate to SUJJply at 
the s,1me instant all of the 34 01· 25 l)ecls (th,1t is a\)ot1t 300 nozzles) ,1·e 
£\fC 11sually 01Jerating in tl1e s11111111e1·. So ,ve IJtlt 6 01· 7 beds on 011e le,1f 
circl1it, 6 or 7 on a11otl1e1·, etc., so ::is to SjJlit tl1e ,vate1· loacl, since it is 
not likely th,tt all \\'ill co111e on at tl1e sa111e ti111e. 

The 11nit is 11ot as co1nJJlic:1tecl as it n1,1y SOltntl. Yo11 clo l1a,•e to re
alize, though, th;1t J)1·ocll1ction ,vitl1 tl1e Electronic Le,1f is not ,is si11tJJle 
as we at f'irst tl1ought it ,vot1lcl be. J \\'Oulcl 11ot co11sicler t1·yi11g to OJJer
ate ,vitho11t so1ne ki11cl 01· 1·eco1·cle1· to tell 111e 11•l1,1t \\•as act11;1ll)' l1,1p1Jen
ing·. Jf eve1·ytl1ing· is 1·igl1t yol1 k110,v it. If so111etl1i11g is ,,,1·011g !'Oll k110,1' 
what it is. Yol1 c,1n set lll) a co11t1·ol circl1it a11d lJe sl1re it is going to clo 
just wl1at yol1 want it to do. 
- · Don't IJe ciiscol1ragecl with the clevice. It is11't goi11g to 1Je as simple
as ,ve tl1ought bl1t it cloes eve11tl1,1lly ,vork li11e. It is 11ot going· to l1e as 
cheap for yol1 as \\'e 01·igi11ally tl1ol1g·l1t. ;\ co1111Jlete ,,,01·kable syste111 of' 
co11t1·ols, ,vitl1 1·ecorcle1·s a11cl test i11st1·l1111e11ts, ,,,ill be 11e,1re1· to $150.00 
than to tl1e $30.00 111ost o( yol1 paicl. • · 

I de1Jlore the f,1ct that I see1n to l)e i11 the positio11 of clefe11ding tl1e 
Elect1·onic Le,1(. It cloesn't neecl clefencli11g. \,Ve ,111 il1st jl11n1Jed in too 
ql1ickly ,incl thol1ght it ,,,,is too si1111Jle. I k110,1r 1 ,,,asn't 11•illi11g to 111a1·ket 
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• 
• 

• 
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• 
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l\•fr. Esl1el1na11 /Jresentecl his JJaJJer. (AJJJ)l,111se) 
• 

• 

• 

• 
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ROOTING RESPONSE UNDEll INTEllI\1IITTENT I\1IlST 
Ro11t:R1· .J. ESHLEMAN, JR. 

Esliel,nan's N1t1·se1·y, Bloon1sbit1·g, Pa . 

• 
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since I feel that it tends to curl UJJ the roots to too great a11 extent._ I 
also believe tl1;1t bet,vee11 the soil a11d tl1e JJOt, root growth is definitely 
1·est1·ictecl. 1 l1,tve fot1nd tl1at wl1en tl1e cuttings are pl,tcecl i11 boxes co11-
taining l1t1111us (n,ttive Pen11sylvania hu111t1s '\\'l1icl1 is fine in textl11·e and 
black) the roots ,tre spread 011t ,tnd reacly to g1·ow i1n111ecliately after they 
,ire i11 tl1e tr,111s1J!,111t IJecls. J\1[1· .. Jack Hill i11dicatecl earlier tl1at he likes• 
to 111ove l1is pl,tnts as rootecl Cl1ttings rigl1t into containers, withot1t pott
i11g. I ,tn1 cert,tinly i11 agree111e11t with l1i111 for tl1e re,tson that tl1e roots 
conti11l1e g1·owth witl1out any seve1·e set-back. 

* * 
• 

l\1fODERATOR l\1fAHLSTEDE: Th,1nk yo11, Bob. Since we l1ave 
�greecl to hole! all ql1estio11s JJe11cli11g co1111Jletio11 of the p1·ogran1 our next 
cont1·ilJt1to1· wl10111 I l1ave the JJ1·i,•elege to i11t1·oelt1ce is ]\,Jr. Charles Hess, 
Sr. 

J\,J r. Hess cliscl1ssecl tl1e subject on '' l�ooti11g· Cl1 tti11gs Under l\1Iist in 
Con tai11ers." 

• 

' 

• 

ROOTING CUTTINGS IN CONTAINERS UNDER l\1IST 
l\1IR. CHARLI,S HESS, SR. 

Hess' N 11.1·se1·ies, J\;1 oun tai11 V ie,v, N e,v .I e1·sey 

A ie,v years ,igo I l1,tcl tl1e JJ!easl1re of liste11ing to lvl r. Hancock dis
Cltss his bl1rlaJJ-ciol1cl 111etl1ocl of propagation. His talk inte1·estecl 111e so 
1;1t1cl1 tl1at the [ollo,\•i11g sl1111111e1· we ,vent ll]J a11el looked at his operation. 
I w,ts still 1nore Sl1rpriseel. Seeing· his ope1·,1tion lee! 1ne to IJelieve that we 
were wo1·ki11g ,It a disaclv,1nt,1ge. Oltr OJJe1·,1tions were too eXJJensive ancl 
therefore it aJJIJe,11·ecl to 1ne• that ,ve sho11lcl ct1t so1ne corners. With this 
in 111i11el, !,1st st1111111e1 · we IJl1t l1p a11 Olltcloor 111ist u11it tising Harvey 
Te111pleto11's 11ozzles ,111cl a 111i11t1te i11terval ti111ing device. 

\,Ve die! not sta1·t to 1n,1ke c11tti11g·s 1111til At1gust 13th. They ,vere 
collectecl a11d tri111111ed in tl1e ttsual 111a11ner a11d placed singly in plant 
IJa11c!s co11t,1ini11g ;1 n1ixtl11·e of 011e-tl1ircl ve1·111ic11lite, 011e-tl1i1·cl sty1·ofoa1n, 
,incl one-tl1ircl jJe,tt. \!\Te JJllt these b,tncls in a bee! wl1ich was sl1rrol111decl 
witl1 a jJlastic wi11clsl1ielel a11cl covered witl1 cheeseclotl1. We installed a 
ti1ni11g clevice ,\•hich ope1·atecl between 6 A.l\1I. a11el 8 P.J\,J. at a freq11ency 
of one 1nin11te on ancl fol1r 1ninl1tes off. All c11ttings rooted ,vithin two 
,veeks with tl1e exce1Jtio11 of Tax1ts spp., .fi1.n1pe1·us lzetzi, ;ind flex opaca. 
The flex rooted in tl1ree ,veeks, the Ju11iJJe1· fo11r, and tl1e Taxl1s took 
;1bol1t six weeks. 

I11 this OjJeration we atte1111Jtecl to get a fi11isl1ecl proe!l1ct witl1 tl1e 
111i11i1nl11n a1no1111t of l,1bo1·. Tl1e rooted c11tting is reac!y for sl1ip111ent, i11 
;1 ligl1t weig·l1t 111ec!ium. \,Ve f'ouncl that by 11sing· this method ,ve o!Jtainecl 
better 1·esults in ;1 sl1orter periocl of ti1ne tl1an if we hael 11sed a green
ho.t1se. J t is a very cheap operation e11abling tis to sell a bette1· proclttct for 
less 111oney. 

* 

• 
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_ lv[Ol)EIZATOIZ lvlAHLSl.'E.DE: L,1st i11 tl1e sequence of discussions 
of pro1)ag,1tio11 tech11iqL1es Llnc!er 111ist I l1,1ve asked l\1[r. A. ll. l�uckley, of 
tl1e Do111inio11 1\1·boretL1111, Ottaw,1, Canac!a to SJ)eak on so1ne ot l1is ob
servatio11s rega1-cling the rooting of cL1ttings under 1nist ancl tinder poly
etl1yle11e tents. 

l\1[1-. l�11ckley J)1·esentecl a disc11ssio11 ''J\,[ist ancl Polyethylene Te11ts 
fo1- tl1e Rooting of Softwoocl Cuttings." (Apj)laL1se.) 

, • 

• 

i\•IIST ANI) POLYETHYLENET1-ENTS FOR lZOOTING 
SOFl.-vVOOD CUTTINGS 

l\1IR. A. R. BucKL1,,-
c:11.1-c1trJ1·, DrJrnz11ion. A1·[Jo1·et1zrn, Ottr1,vc1, Cr1nc1da 

Ladies ,111d Ge11tle111c11: Fi1·st of :111, I ,voL1lcl like to take tl1is OJ)J)01·
tL111ity to. express 1ny pleasL1re ,tt IJeing l1ere ,it this 111eeting. 

We ;1t tl1e Arboret111n l1,1ve quite ;i_ cliffe1·ent problen1 fro1n 1nost of 
yo11, i11 tl1at we are p1·i111arily co11ce1·ned ,yith rooting c11tti11gs of woody 
pl,1nts in s1nall 1111111be1·s. After tl1ey have been rootecl tl1ey are eitl1er 
pl;1cec! 011 tl1e g1·ou11ds 01 occasion,1Ily disse1ninated to interested person
nel. \•Ve !1acl this p,1st year the inter111itte11t 111ist 11nit OJ)erated both with 
tl1e 111in11te timer ancl Electronic Leaf, ;1s well ,is J)olyetl1ylene tents, wl1icl1 
were witl10L1t 1nist. vVe l1,1d only 1nino1- dilficLtlties with the Elect1-onic 
Leaf co11trol u11it itself, althoL1g

0

h a 111altunction ot tl1e sole11oicl valve 
necessitated repl,1ce111en t. 

• 

vVe started out v11itl1 tl1e iclea of tying to clete1-111ine what one of tl1e 
p,11·ticL1lar 111ethods of J)rOJ)ag,1tio11 v1-,1s best. Unfortu11ately we l1ad an 
excellent sL1111me1· l'ro1n the p1·opagating standpoint anc! consequently it 
,voulcl be really imJ)Ossible to say th;1t one 111etl1od was any better tha11 
the otl1er, t111less ,ve interp1·et it in otl1er ter111s. • 

\,Ve l1acl less cliffict1lty this year with J?lant st1rvival after rooting. 
Altho11gl1 rootecl c11ttings tra11spl,111tecl f1-01n ,1 111ist bee! gave 11s p,11-tict1-
la1· t1·011l)le !,1st 11ear, 1!1e cliffict1lty ,v,ts 1nini1nized this ye,tr. \,Ve never 
l1,1ve l1acl a problem tr,1nsJ)lanting fro111 JJolyetl1ylene tents. 

1.-11e pol)1etl1ylene tent 1-11,ts constr11ctcd of 01-dinary one-incl1 !timber 
i11 the for111 of a tent. Tl1.e woocl for111 v11as co,,erecl ,vitl1 half-inch c!1icken 
,vi1·e which in t11rn w,1s coverecl with J y2 rr1il. JJolyethylene and factory 
cotto11. E,1cl1 f1-,1111e is ,tn i11divid11,1! t111it ancl tl1e1-efore portable. Tl1ese 
fr,11nes 111e1·e ,vaterecl reg11larl)1 three ti111es a ,,,eek. D11ring tl1e s11mn1er 
j11st J),1st, the te1111Je1·,1tt1res were extre111e. U11der these J)olyethylene tents 
tl1e 111,1xi111L1111 tc111J)(crat111·e of 124

° 
F. 1vas not 1111co111111on. 11· we l1,1ven't 

cliscoverecl ;111ythi11g abot1t J)ropagating we cliscoverecl that so1ne pl;111ts 
c,111 withstancl extre,nely l1igl1 te1111Jeraturcs 1�1itl1out burning. Tl1ere 
we1·e so111e tyJ)es wl1icl1 clid b11r11 seve1·cly. TI1is ,�,as expe1·iencecl ge11erally 
when v11e took very soft cuttings, i.e., Ulni11.5 cr11·p1nifrJ/za which ,vithin two 
d,1ys fro1n tl1e date of !)lace1ne11t were co1npletely bro,vn. 1."his was also 
trt1e of Tc1,>:zts a11cl jt1niJ)er c11tting·s as well as Fc1g11s sylvatica {1spenifolia, 
tl1e Fer11-leafcd ]3cecl1. 
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cliscoverecl ;111ythi11g abot1t J)ropagating we cliscoverecl that so1ne pl;111ts 
c,111 withstancl extre,nely l1igl1 te1111Jeraturcs 1�1itl1out burning. Tl1ere 
we1·e so111e tyJ)es wl1icl1 clid b11r11 seve1·cly. TI1is ,�,as expe1·iencecl ge11erally 
when v11e took very soft cuttings, i.e., Ulni11.5 cr11·p1nifrJ/za which ,vithin two 
d,1ys fro1n tl1e date of !)lace1ne11t were co1npletely bro,vn. 1."his was also 
trt1e of Tc1,>:zts a11cl jt1niJ)er c11tting·s as well as Fc1g11s sylvatica {1spenifolia, 
tl1e Fer11-leafcd ]3cecl1. 
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Tl1ere clefinitely is ,1 diffe1·e11ce. i11 tl1e tyJ)e ot 1·oot systen1 producecl 
by cutti11gs t111cler 111ist ,incl t111cler polyethylei1e te11ts. Ct1ttings of Fo1·sy
t/11rt uvr1tr1 t111der polyetl1ylene tents, for exan1ple, proclt1ced ,1 more fibrot1s 
t·oot systetn tl1an tl1ose u11cle1· 111ist. Cuttings uncle1· mist 1)1·oclucecl a ]011g·, 
unl)1·,111cl1ecl ,v,1ter ty1)e root, .whicl1 l,1te1· b1·a11checl. At this l,1ter stage a 
ct1tting ol tl1is ty1)e is easier to tr,111s1Jla11t. 

* * * * 

, 

lvIODEIZA TOll J\,IAHLSTEI)E: Fo1· tl1e seco11cl JJ,11·t of ot1r dis-
ct1ssion tl1is ,1fte1·noo11 we tt11·n f1·01n 1·ooting· tech11iqt1es to ,1 st1bject tl1,1t 
I tl1i11k is 11e,1r ,111cl dear to ,ti! of tis wl10 l1ave ttsecl 111ist, 11,1111ely 111etl1ocls 
of ca1·ryi11g ct1 ttings overwi 11 ter 011ce the)' l1a vc in i tia tee! ,111cl de,·elOJ)ecl 
roots. For all J)ractic,11 purJJOses tl1cre :ire fot1r ,vays tl1 is can IJe accom
JJlisl1ccl, i.e., (I) JJl,1ce tl1e111 i11 transpl;111t becis 01· i11 tl1e fielcl i111111ccli,1tely 
,1fte1· 1·ooti11g, (2) __ le,1ve tl1e ct1tti11gs i11 tl1e 111ist l)ed ove1·,vi11te1·, p1·0-
vicling a 111t1lch a11cl sl1acle, (3) root the111 in J)lastic sqt1,1res or i11 J)la11t 
ba11ds, wi tl1 st1 bseq ue11 t place111en t i11 cleeJJ fro111es ove1·,vi11 ter, (4) roll 
,v1·a1J tl1e ct1tti11gs i11 polyetl1yle11e ,incl sto1·e ove1·,vinter in ,1 rcfrige1·,1to1·. 

Tl1erefore ,,1itl1ot1t it11·tl1er discussio11, I ,vot1lcl like to 1·e,1cl a p,tJ)e1· 
J)rCJ)arecl by J\,I,·, AllJert Fe1·gt1s011, ,vhich cl�scrilJes l1is J)roceclt1re [01· l1,111cl
ling rc>otecl cuttings f1·on1 1nist bed to lielcl.

, 

]\,fr. Ferguso11s' JJ,lj)Ct· e11titlecl ''Ot11· Ex1Je1·ie11ces i11 Tra11spla11ti11g 
t1·0111 tl1e l\1Iist .Beel'' was 1·eacl by tl1e 111ocler,1to1·. 

' 

OU1l EXPERIENCES IN Tll1\NSPLANTING FllOl\1I 
�-H.E lvflST BED 

l\1IR. f\. 13. FERGUSON
, 

L1111i CrJit.11.ty l'\11t'l·se1·ies, Cente1· Poi11t, larva 
, 

, 111 ottr oper,ttion 11'e l1ave ;1tte1111Jtecl to dcve!O(J ,1 syste111 tl1at ,.,,ot1lcl 
take as little labor ,ts J)Ossible i11 h,11·dc11i11g-off cutti11gs J)rOJ)ag:1te<l uncler 
111ist a11cl in g·etting tl1e111 establisl1ec! i11 field !)eels whe1·e they can (lc
veloJJ. Ot11· efforts U)) to tl1is J)Oi11t l1ave l)ecn ex1Jeri111ental, bt1t otir 
1·est1lts l1ave IJeen so g1·atifyi11g th,tt ,ve i11te11d CXJJa11ding tl1e operatio11 
11ext year. 

Ct1tti11gs of Lo11ice1·ct clc1veyi, Spi1·r:a l1i1r11c1lda c1·ispa, Hycl1·r111gect jJ.f!,'-, 
,incl Rives sp. J'<.ed Lr1/1e, pl,tcecl t111de1· 111ist 011 ]\,fay 18th to l\1,ty 20tl1 
were t1·,1ns1Jlantcc[ <Jn .June 2()t11. Ct1ttings ,vere 1n,1cle general!)' fro1n the 
ter111i11;1I J)o1·tio11 of sl1oots ,111cl r,111ged IJet,veen six ancl ten incl1es i11 
length. In JJ1·e1)aring tl1c bed [01· tr:111SJJl;111ti11g tl1e first OJJe1·,1tio11 i11-
volved ct1ltivatio11 a11cl leveling·. As soon as tl1is has bee11 acco1111)lisl1ecl 
tl1e soil w,ts waterecl tho1·ot1ghly with a11 overl1eacl spri11kling syste1n in 
orcler to l1ave tl1e soil in ,1 n1oist work:tble conclition. Tl1is was done t,vo 
or tl1ree cl,iys befo1·e planting. 

,v11e11 we 11'e1·e reacly to J)l:1nt, the first step \\',IS to 111ake tl1e ft11·1·0,,,.s 
J'or JJla11ti11g. For tl1is j)t11·pose ,ve so a1·ra11gecl f'ive shoes on a lig·ht,veigl1t 
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Tl1ere clefinitely is ,1 diffe1·e11ce. i11 tl1e tyJ)e ot 1·oot systen1 producecl 
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take as little labor ,ts J)Ossible i11 h,11·dc11i11g-off cutti11gs J)rOJ)ag:1te<l uncler 
111ist a11cl in g·etting tl1e111 establisl1ec! i11 field !)eels whe1·e they can (lc
veloJJ. Ot11· efforts U)) to tl1is J)Oi11t l1ave l)ecn ex1Jeri111ental, bt1t otir 
1·est1lts l1ave IJeen so g1·atifyi11g th,tt ,ve i11te11d CXJJa11ding tl1e operatio11 
11ext year. 

Ct1tti11gs of Lo11ice1·ct clc1veyi, Spi1·r:a l1i1r11c1lda c1·ispa, Hycl1·r111gect jJ.f!,'-, 
,incl Rives sp. J'<.ed Lr1/1e, pl,tcecl t111de1· 111ist 011 ]\,fay 18th to l\1,ty 20tl1 
were t1·,1ns1Jlantcc[ <Jn .June 2()t11. Ct1ttings ,vere 1n,1cle general!)' fro1n the 
ter111i11;1I J)o1·tio11 of sl1oots ,111cl r,111ged IJet,veen six ancl ten incl1es i11 
length. In JJ1·e1)aring tl1c bed [01· tr:111SJJl;111ti11g tl1e first OJJe1·,1tio11 i11-
volved ct1ltivatio11 a11cl leveling·. As soon as tl1is has bee11 acco1111)lisl1ecl 
tl1e soil w,ts waterecl tho1·ot1ghly with a11 overl1eacl spri11kling syste1n in 
orcler to l1ave tl1e soil in ,1 n1oist work:tble conclition. Tl1is was done t,vo 
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ga1·den tr,tctor so that five t_renches, }2 inches apart were macle in a single 
operation. In order to preve11t the iurro,v or trench from becon1ing too 
clry betore it coulcl be plantecl ,ve 011ly 01Je11ed-up about I 00 feet at a 
ti111e. While tl1is was bei11g clone several 1nen were taking-up cuttings . 
1·ro111 the n1ist IJecl. The ct1 ttings were then JJlanted in the furrows by 
h,111d at ;1 spacing of 3 inches a1Jart in tl1e row. The soil was fir1necl 
arou11cl tl1e cutting at the ti111e it was pl,1nted. 

1\lter an area hacl IJeen JJ!a11tecl tl1at sectio11 w,ts soaked-clo\.vn ,vitl1 
a garclen l1ose, coverecl witl1 latl1 shacle which in t11r11 ,vas coverecl with a 
roll of b11rlap wide eno11gh to clrop al111ost to tl1e grouncl on the sides. We 
fo11ncl tl1,1t if we clid not w,tter tl1e are,1 i111n1ecliately after planting witl1 
a l1ose it was quite cliffic11lt to get enougl1 ,vate1· tl1rough tl1e lath and 
b11rlaJJ if we 11sed a sp1·i11klcr. 

A bo11 t ,t week later ,ve re111ovecl tl1e burl,1p, ancl fourtee11 days later 
we plantecl another striJJ 111oving ,111 the sl1acie over to the adjacent new 
pl,tnting. This seconcl pla11ting co11sistecl of CrJ1·1111s rnas var. elegatissin1a, 
Co1·1111s stolonife1·r1 Kelsey, FrJ1·s)>ll1ir1 ·'SJJring Glory'' ''Lynwood Cole!'' 
a11cl fr11·1·r1nd, Vib111·n11m. denta.t11.111, r1pulits xrinthrJcarpum, lentago, pube
scens, rl1ytidopl1),llurn, a11d t1·iloburn. 

Ot1r 1JI,111ting·s tl1is ye,1r were. 1nade .J 1111e 28, .July I I, .J 11ly 23, A11gust 
6, Aug11st 2(), ,incl SeJJte111ber 12. Tl1is con1ing ye,1r we hoJJe that we will 
be able to 1nake our pl,1ntings at 10-day interv,tls. If the beds ,ire kept 
w,1terecl every two to three days ;1fter the shacles have bee11 removed, we 
believe tl1at 011e week of shade sl1oulcl harclen the cuttings off sut'ticiently 
so th,tt tl1ey will IJe ,tble to take lull st1n. 

Everg1·eens were also rootecl tintler 011r 1nist facilities. These were 
planted i11 a 111a11ner si111il,1r to th,tt which l1as been described for the 
softwoocl cuttings. Cuttings V11hicl1 hacl been take11 the first 15 d,1ys in 
_J11ly were JJla11ted 011t as heavily rooted c11ttings about Septe1nber 15. 

· After planting these c11ttings ,vere 11111lcl1ed ,vith stra,v, b11t were not
shaded.

Next year we pla11 to s1Jace 011r ro,vs so tl1at they can be tracto1· 
c11ltivatccl ,incl dt1g. Five 1·ows, s1Jacecl 12 inches apart ,vith a 24 inch 
sp,tce for the tractor wheels between IJecls will be 11secl. Using this spacing 
the second ,incl fourtl1 row can be dt1g ancl tl1e tl1ree re1naining rows can 
be left i11 place to g1·ow another yea1·. 1\ 1iortion of the softwood ct1ttings 
JJlantecl early this s11111111er we1·e clug this fall. 

* * 

l\1IODERATOll l\1I1\HLSTEDE: Still a11other method of handling 
rootecl c11ttings is to le,1ve tl1e1n i11 tl1e bet! overwinter. To tlescribe tl1is 
sequence we l1,1ve asked l\1Ir. l\1erton Co11gclo11 to develop the subject. 

l\1I1·. Co11gdo11 IJ1·esentecl l1is paJJe1· entitlecl: ''Harcle11ing a11d Over-
wi11tc1·i11g Cutti11gs i11 Beets." (.A.1Jpl,1use.) 

• 
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HARDENING AND OVERWINTERING CUTTINGS IN BEDS 
l\•IR. l\•IERTON CONGDON 

Congdon'J· Wholesale Nursery, No1·tlt Collins, N.l'.
• • 

l\•Iy operation is comi)aratively s111all, being confined to soft,vood 
cutti11gs of tl1e 111ore co1nn1on shrttbs. For exalTIJ)le, we !1ave been ver·y 
st1ccessft1l using 111ist to root tl1e co111111011 varieties of st1cl1 ge11era as 
S1)iraea, \,Veigela, Pl1il,1clelphus, Hydrangea,. l.igustru1n, Vibt1rnu1n :111tl 
H Yl)ericu1n . 

. l spent conside1·able ti111e two years ago �•i th lvlr. Fillmore while !1e 
was e1nployed in Sl1enandoah, Iow:1. l�asically our mist beds have been 
I)atterened after those wl1icl1 he a11cl l\•Ir. vVard described to tl1e n1embe1·
sl1ip last year. Since we were very much clissatisfied with the Electronic
Leaf because it was altogether too sensitive to wind ecldies, �•e s,vitcl1ed
to the 24-hour clock, coupled with the one-1ni11ute ti1ner. The 24-hour
clock was initially set up to operate between 8:00 o'clock in the 1norning
and 8:00 o'clock in the e,·ening. We are 011 the sottth shore of Lake Erie
where we get consiclerable clew at night and so perhaps it was not neces
sary for tts to start it off in the 1no1·ning as so111e of you who are not in
such favorable locations.

At the outset, the 111inute timer w,ts set to functio11 from te11 to fif
teen seconds Ottt of each 1ni11t1te, dependi11g 011 ,veather conclitions. As 
tl1e rooting process started, we g1·adt1ally decreased the freque11cy of mist
i11g to a ))Oint where it was ope1·ating 011ly fottr seconds ot1t of the min-
11te. As f'ar as l1arclening-off is concernecl, we gradt1ally decreased the 
1nisting J)eriod tl1rough the use of tl1e 24-!1our clock. In the first stages 
tl1e clock ,vas set to functio11 fro1n 8 A.l\•f. to 8 P.l\•f., then fro111 9 A.1\•f. to 
7 P.1\1., ancl so fortl1, b,tck to 2:00 P.l\1. at ,vl1ich point it ,vas shut-of( 
co1npletely. vVe hacl absol11tely no trouble in h,111dling the ite111s with 
tl1is clock system. 

Now, as far as over,vinteri11g is concernecl, we would not d1·eam of 
putti11g any labor 01· ex1)ense into disturbing tl1ese l)lants 11ntil they ,vere 
ready for the field. Using the stratifiecl n1eclit11n, tl1c cuttings root down 
tl1rot1gl1 the sa11d, i11to tl1e ))eat, a11d f'i11ally into the soil, wl1ich in our 
case is a sanely loan1. Thi,s soil layer t1nde1· ot1r bed, of course, is fo,·ti• 
fiecl with a co1n111ercial fertilizer, at the ti111e of preparation. 

After tl1e fi1·st light frost in the Fall, ,,,c take several })recautions to 
protect the stock in the event of an 11nseaso11al colcl snap. A nu1nber of 
bales of straw are haulecl to the area a11d in a matter of 1ni11utes, if ,,•e 
think we are going to get a severe d1·op in temper,1t11re which might in
jure the cuttings in the bed, tl1e entire area can be m11lched. This is not 
done with the intention of leaving the stra,v on, b11t is a precautionary 
measure we use in case we get one of those severe temperature drops: 

So far as the permanent cover is concerned, we use two methods 
wl1ich are essentially the sa111e, namely reed 1nats and lath shade covered 
with straw. We have a slight preference for the recd mats since it is light 
in weight and gives sligl1tly better 1)rotectio11. The lath is 11secl at times 
because it is reaclily available, being t1sed in our· operation throughout 
the sum111er for shading. 

Now yott say tl1at this is very nice, bt1t there ,nay be a rotlent prob
le,n; you are 1·ight, there is. We wot1ld l)e p,1rtict1larly trot1blecl witl1 mice 

• 
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if we -clid 11ot t1se poiso11ed bi1·cl seecl as a control 1ne,1sure. This see� 
which contains thaliu111 st1ll'ate c,111 be obtained fro111 any exterminating 
concer11. We take cylindrical cans, such as the type tl1at canned grape
frt1it jt1ice co111es in and place a Jew tablespoonfuls of the poisonecl bird 
seed in them. Tl1ese cans are tl1en placed tinder the stra"'' cover and 
tilted so tl1at the seecl cloesn't qt1ite 1·011 ot1t. The action is almost in
s t,1 n ta11eot1s. 

* * * * * 

l\10DERATOR l\!IAHLSTEDE: For another method of handling 
1nist propagated cuttings overwinter, I ,viii call. on l\!Ir. Ralph Shugert of 
Forrest Keeling Nt11·series, Elsberry, l\,fissot1ri, wl10 ,viii clisct1ss banding. 

l\ifr. Shubert J)resented his J)aper entitled: ''Hanclling o( Rootecl, 
j\,fist Prop,1g·ated Cuttings i11 Pla11tb,1nds." (Apj)!at1se.) 

• 

HANDLING OF llOOTED, l\1IIST PROI>,i\GATED CUTTINGS 
IN PLANTBANDS 
l\1IR. RALPH SHUGERT 

/•01-1-est Keeling Nit1·se1·y, Elsbe1·1-y, Missouri 

Ot11· J)rocedt1re for hanclli11g ,·ootecl cuttings from mist is to bring 
the ct1ttings to tl1e J)Otti11g· IJench and J)Ot directly into cypress plant
bands. The cypress bancls a1·e set up i11 flats, and after a flat is filled 
it goes i11to a ''storage area," for a hardening-off period. In 1953 and 
1954 we experiencecl, in certain varieties, losses in1111ediately after band
ing--off. This past st1111111er we usecl a shade hot1se whicl1 provided ap
proxi111ately 70% shacle. As ;1dded insurance, we have two auxiliary 1nist 
li11es, 111a11ually oper,1ted, using the Florid,1 ''B'' type nozzle, with the 
nozzles sp,1cecl on tweJ,,e foot centers. The operation of these lines held 
down top dessication ancl assisted 111aterially in the clevelop111ent of a 
seconclary root syste111. 

1-\fter the cuttings !1,1ve rooted out in tl1� bancls, tl1e flats are then 
n1ovecl to ,in unsl1elterecl propag,1tio11 area. At this location each 'band 
is re111ovecl fro1n the (lat ancl placecl in becls-five 1·eet in ,vidth-on a 
sa11d base. Tl1e tl1i11 layer of s,111d encot1rages roots to stay ,vithin the 
b,111d ,incl not g1·0,,, clown into the t1ndf'rlying soil strata. We have founcl 
tl1,1t two or tl1ree inches of sand ,1ids 1naterially in lifting the bands 
wl1e11 it is ti111e to line tl1e plants ot1t in tl1e fielcl. 

The bancls tl1e11 re111;1in iP- tl1is ,1re,1 until fall transplanting time, or 
m,1y even re111ain ove1· tl1e winter,-witl1 a sufficie11t straw 1nulch, until 
SJ)ring. At tr,1nsplanting time tl1ey c,1n go i11 the grot1ncl with or withot1t 
the b,1ncls affixecl to the soil b:111. At the Forrest Keeling Nt1rsery ,ve 
re1nove tl1e cypress lJ,1ncls before J)la11ting. 

I have 11eglectecl to 1nentio11 ot1r potting soil, but as most of you 
k11ow, we t1se the John Innes formula ,vitl1 a #1 base. We shall continue 
the use o[ _Jolin Innes co111post next year, with cert,1in 1nodifications. 

Ot1r lJancls are cyJJress, ;incl I don't believe I shall adcl to that state-
111e11t, exceJ)t to 111ake 111ention of tl1e fact tl1at we anticipate t1sing so1ne 
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if we -clid 11ot t1se poiso11ed bi1·cl seecl as a control 1ne,1sure. This see� 
which contains thaliu111 st1ll'ate c,111 be obtained fro111 any exterminating 
concer11. We take cylindrical cans, such as the type tl1at canned grape
frt1it jt1ice co111es in and place a Jew tablespoonfuls of the poisonecl bird 
seed in them. Tl1ese cans are tl1en placed tinder the stra"'' cover and 
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* * * * * 
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bands. The cypress bancls a1·e set up i11 flats, and after a flat is filled 
it goes i11to a ''storage area," for a hardening-off period. In 1953 and 
1954 we experiencecl, in certain varieties, losses in1111ediately after band
ing--off. This past st1111111er we usecl a shade hot1se whicl1 provided ap
proxi111ately 70% shacle. As ;1dded insurance, we have two auxiliary 1nist 
li11es, 111a11ually oper,1ted, using the Florid,1 ''B'' type nozzle, with the 
nozzles sp,1cecl on tweJ,,e foot centers. The operation of these lines held 
down top dessication ancl assisted 111aterially in the clevelop111ent of a 
seconclary root syste111. 

1-\fter the cuttings !1,1ve rooted out in tl1� bancls, tl1e flats are then 
n1ovecl to ,in unsl1elterecl propag,1tio11 area. At this location each 'band 
is re111ovecl fro1n the (lat ancl placecl in becls-five 1·eet in ,vidth-on a 
sa11d base. Tl1e tl1i11 layer of s,111d encot1rages roots to stay ,vithin the 
b,111d ,incl not g1·0,,, clown into the t1ndf'rlying soil strata. We have founcl 
tl1,1t two or tl1ree inches of sand ,1ids 1naterially in lifting the bands 
wl1e11 it is ti111e to line tl1e plants ot1t in tl1e fielcl. 

The bancls tl1e11 re111;1in iP- tl1is ,1re,1 until fall transplanting time, or 
m,1y even re111ain ove1· tl1e winter,-witl1 a sufficie11t straw 1nulch, until 
SJ)ring. At tr,1nsplanting time tl1ey c,1n go i11 the grot1ncl with or withot1t 
the b,1ncls affixecl to the soil b:111. At the Forrest Keeling Nt1rsery ,ve 
re1nove tl1e cypress lJ,1ncls before J)la11ting. 

I have 11eglectecl to 1nentio11 ot1r potting soil, but as most of you 
k11ow, we t1se the John Innes formula ,vitl1 a #1 base. We shall continue 
the use o[ _Jolin Innes co111post next year, with cert,1in 1nodifications. 

Ot1r lJancls are cyJJress, ;incl I don't believe I shall adcl to that state-
111e11t, exceJ)t to 111ake 111ention of tl1e fact tl1at we anticipate t1sing so1ne 
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[aste11ed bands 11ext st1n1111er as ,vell as the slotte(\ ba11(\s. \1\/e feel in our 
• 

operation b,tnds are 1nuch 11101·e feasible tha11 clay pots, consi(!eri11g cost, 
weigl1t ancl labor eXJJense. 

That very briefly is ot1r procedure in handling rooted cuttings in 
bancls. In st1m111atio11, we believe tl1e 111ost critical )Jl1ase o[ 111ist pro1Ja
gation is not tl1e 1-ooti11g !Jeriod, bt1t rather the h,11·tlening-off process 
tro111 tl1e ti111e tl1e 1 ·ooted cutti11g is 1·e111oved fro111 tl1e 111ist hot1se 1111til 
it is est,1blisl1ecl on the pl,111tb,111d. \1\/e feel tl1e extra sha(le, ancl caref11l 
wateri11g, cl11ri11g tl1is c1·itical time to be extre1nely i111portant. 

lvIODERATOR J\,fAHLSTEDE: Last, b11t by no 1neans last, it gives 
111e a great cleal of 1Jleasure to introd11ce to you a fellow who I am sure 
you ,ti! ,viii be l1eari11g 111ore about in tl1e years al1ead. As a g·1·acluate 
stuclent at l\1Iicl1ig,1n St,1te University he has IJeen cloing so1ne very in
teresting· work in tl1e field of Plant P1·opagatio11. Here to clisc11ss '','\. Ne,v

Approacl1 to tl1e Proble1n of Rooting C11ttings u11der ]\,fist'' is l\1r. Dale 
Sweet. (AJJpla11se) . 

• 

• 

' 

A NE\/\/ APPllOf\CH TO 1."HE PROBLEl\'I OF ROOTING 
CUTTINGS UNDER l\1IIST 

lvIIl. DALE s,v1,ET 
1vlicl1igan Stt1te Unive1·s1ty, East I�rir1sing, 1vlicl1igan 

• 

I woulcl like to cliscuss a few IJoi11ts ,1bo11t tl1e fJrOJJagation a11d s111·
viv,1l of (!iffic11lt-to-root pl,1nts. There are certain tr11it stocks wl1icl1 ,,,e 
are 1Jarticularly i11terested in fro111 the st,1nd1Joint of being able to root 
the111 econo111ic,1lly 011 ,t co1n111ercial b_asis. 

Tl1e 111ou11d or trench layering 111ethod of propagating fr11it stocks 
is laborious, necessitates tl1e use of heavy equip111ent ancl takes a lot of 
crOJJ land ot1t of fJrocl11ction. Co11seq11ently, for tl1e propagation of s11cl1 
material as the l\1I,1haleb Cherry, which h,ts to be clonally propagatecl, it 
wo11ld be clesi1·,1ble to have ;1 si1111Jle 1netl1ocl ot rooting· c11ttings. This 
project has bee11 11nde1· st11ciy for the !,1st two or th1·ee years at l\1Iichig,111 
State. 

0111· 1·esea1·cl1 h,ts 111acle 11se of a co111IJi11atio11 of several tecl1niq11es 
and pr,1ctices c11rre11tly in 11se. 011e is the mist technique. Another one is 
the polyetl1ylene te11t 1netl1ocl of proJJag,1tio11; a11d the third is the use, 
es1Jeci,1lly in E11ro1Je ancl certain hot, clry a1·eas of tl1e U11itecl States, of 
air ,vasl1ing for cooling· greenhouses. 

Tl1is fJast s11n1111er, after consicler;1IJ!e stu(!y, 11ot only of tl1e literat11re, 
b11 t also ol the IJrOJJaga tio11 operations in 1nist beets in tl1e so11 th, ,ve came 
to tl1e conclusion th,tt we wo11lcl have to man11faci:ure an atmospl1ere, 
possibly witl1 cont1·ollecl ,vi11d 1novement i11 ,vhich to 1·oot cuttings of these 
clifficult-to-1·00t pl,1nt types. With tl1is in n1ind we constr11ctecl an ex
JJe1·i1ne11tal rooting ·cl1a111lJe1·. The first step involvecl the selectio11 01· s11it
;1ble gree11l1011se IJencl1, 011e ,vl1ich ,v,1s a1Jproxi111ately 25 to 30 f'eet long. 

. 
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Tl1is bed 11eecl not have bee11 i11 tl1e g1·ee11l1ot1se. A f1·a1ne six incl1es cleeJ) 
was bt1ilt for tl1e two 1neclitt111s, ie. Ger111:tn J)eat ancl No. I ver1nict1lite. 
Tl1ese 111eclia ,vere t1secl in para! le I fashion ,vi th ,t ce11 t1·;1l partition ,t long 
wl1ich a Ii11e of V-sl1a1)ed 111ist 11ozzles v,,ere regul,trly SJ)acecl. 

Eighteen inches ,tl)ove tl1e l)ecl, s11pported on 11prigl1ts a11d c1·os� 
wires ,v,ts ,t te11t 01· two 111il. polyethylene fil111 ,vl1ich extenclecl clown tl1e 
leng·th ol tl1e bed. Tl1e fil111 clicl not !1a,,e to be f,tste11ed clo,,,n. One encl 
of the cha111ber w,ts allo,ved to re111ain OJ)en, ,vhile at tl1e otl1er encl ,t I 0 
inch exl1at1st f,t11 occtij)iecl the <)J)eni11g. One pe1·ce11t evapo1·ation is all 
that is reqt1irecl to lo,ver tl1e te111J)erat11re in JJolyetl1ylene tents; tl1is, of 
cot1rse, was clo11e l)y the 11se of tl1e fan. Tl1is typic,1I air ,,,,tshi11g tecl1niqt1e 
also 1n,tcle t1se of a11 excelsio1· ]),tel, ,vl1ich c,ttisecl a ce1·tain ,t1no11nt of static 
resistance. However, "1A1itl1 the I 0-inch f'an, whicl1 ,vas sligl1tly ove1·sizr• 
for the si7e te11t ,ve ,ve1·e t1�ing, tl1e1·e ,,,ere so111e five 01· six cl1,t112es of ,ti1· 
per min11te. ,ve estin1,tte tl1at tl1is size fa11 wo11ld '''<lrk !Jetter 011 a 30 or 
40 foot be11cl1 tl1an it ,vo11 lei on a 20 or 25 foot bencl1. 

I v1ro11lcl like to point 011t so111e of tl1e te1111)erat111·e 1·el,ttionshi1)s i11 
this partict1lar ex1)eri111ent. Tl1e temJJerature recorcl for the g1·cenhot1�c 
on Tuly 25 fo1· tl1e e11ti1·e 24 l1ou1· JJe1·iod sl10,vs an extre111e in the 1niclclle 
of tl1e cl,1v ,tncl a lo,v at ni.gl1t. Tl1e te1111)erat111·e i11 tl1e ver111ict1lit� 111ecl
iun1 averagecl ,tbottt two cleg·rees war1ner tl1an th,1t 'in the Germ,1n ))Cat. 
Botl1 111edi,t we1·e ,tj)J)1·oxi111ately 2 to 5 clegrees ,var111er, l1alf the pe1·iocl. 
or 12 hot1rs of the 24-11ot11· pe1·iocl tl1an tl1e ,tir te1nper,1tt1re. Over tl1c� 
entire 24-11ot1r J)e1·iod the te1111)e1·,1tt11·e flt1ct11atecl in tl1e actt1al a1·c,1 of 
the leaf only 12 clcg·rces. In Ttily v1'e !1acl extre111ely high te1nJ)eratt11·es 
cluring which ,t 1n,txi11111111 of 83 °F. ,v,1s 1·ecorclecl in tl1e leaf a1·e;1 of tl1c 
cuttings t111cle1· the tent co1111Jared to 110°F. reco1·cled 011 several occasio11s 
i11 i:l1e gree11l1ot1se 1Jro1Jer. There ,vas 11ot onlv a noticeable clifference i11 
ten11Jer,1tu1·es l)ttt it ,,,:ts significa11t to 11ote that b,, air wasl1ing a ve1·v 
t1nifor111 te111J)e1·,ttt11·e ,,,,ts 111ai11tai11ecl in tl1e at111osJ)he1·e i1nn1ediately st11·-
rouncli11g tl1e ct1ttings. 

Fo1· rooting co1111J,t1·iso11s we tisecl a va1·iety of ct1tti11g 1naterial in-
clt1clin9.· J)e:tch, seve1·;1J clones of l\'fahaleb cl1erries ancl tl1e El\1f VII a111)le 
rootstock. The wf,1!1alelJ clone began rooting in ,tbo11t 15 d,tys. ,vitl1in 
25 <lays we !1acl 98 J)e1·ce11t rootecl. If these ct1tti11gs ,vere allo,�recl to 1·e-

• 

111ai11 11nder the 1nist fo1· ne1·iocls of 35, 45, or 52 cl,tvs we ol)tainecl a g:1·acl-
11atf'cl clecre:tsi11g· st11·viv,tl. 111 otl1e1· ,,,01·cls, ct1tti11gs ,tllo,,,ecl to 1·e111ai11· 
t1n,ler 111ist for 52 clays ,,,J1e11 t1·;tns1)!antecl '\'Ottld re1nain in a state of s11s
J)enclecl clor111ancy clttring ,,,hicl1 tl1ev sl1owed no signs of activity. This 
was trt1e of cutti11gs of otl1e1· JJl::111ts st1cl1 ,ts the peach. 

C11ttings of East l\1falling VII st1rprised 11s, since ,ve ,verc acct1sto1nect 
to a 6-8 week J)eriod req11i1·ecl to root lave1·ed sl1oots. I was qt1ite dis
t11rbect at first beca11se after three ,veeks I had notl1ino- lJ11t callt1s ancl 
after four weeks c;tll11s p]11s a few 1·oots. Sl1ortly after I decidecl that 1 
wo11ld t,tke tl1c1n 011t ,t11cl ;ts I began 1·e111oving.- the111 I fotincl that tl1e,1

all !1acl rooted. A few ,ve1·c J)Ottecl 1\'l1ile tl1e re111aini11g ,\,ere left in tl1c 
!)ench. Within six ,veeks these c11tti11�s !1acl J)roclt1cecl la1·ge !)alls of 
roots ft1lly 3-4 i11cl1es i11 di;t111ete1·. H;t-lf of tliese ct1ttings ,ve1·c pl;tced in 
a cold stor,tge to s,ttisfy tl1e rest pe1·iocl ,vl1ile tl1e rer11aincler ,vere pl;tcecl 
in 4-incl1 pots. 1\t tl1e JJ1·esent ti111c tl1ere is alJot1t two feet of growtl1 011 
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tl1e 1\'lal1,ileb cuttiLlgs ,,,!1icli ,ve1·e t1·,1ns1)la11tell ,ifter 25 d,iys i11 tl1e 1·oot
i11g 111edit11n. 

* * * * 

• 

J\,JODEll1\1"0Il J\,f1\HLSTEDE: Tl1,111k yo11 D,ile lor ,i very inte1·
esti11g discussi911. Tl1e ti111e !1as 110,v co111e fo1· c111estio11s. 

]\,Ill. HUGI--l s-rE1-\ VEN SEN: l \l'Otilcl like ]\,f1·. Co11gclon to lle
sc1·ibe the st1·,1tiliecl 1·ooti11g 111elli11111 tl1,1t !1e is 11si11g. 

J\,J]l. CONGI)ON: \tVe p1·e1),11·e 011r l)ecls i11 J\1J,1y ,veil before tl1ey
;11·e ,tble to be used i11 _Ju11e 01· e,i1·ly _J11l)'· 1"!1e beets ,\1l1icl1 ,ve l1ave 11sed 
tl1e 1)1·eviot1s )'ea1· a1·e excav,11ecl IJ)' 11si11g ,t Fo1·cl t1·;1cto1· fitted ,vitl1 a rea1· 
b11cket. The loa1n ,vl1icl1 is left is tl1e11 fo,·tiliec-I witl1 a 5- I 0-10 for111t1la 
of a co111111e1·cial fe1·tilize1·. 1 t is tl1e11 levelecl oLf at the desi1·ecl heigl1t. 1\

011e-inch 1)eat moss l,1ye1· is tl1en sp1·e,1d over tl1e soil ,incl rolled clo,vn ,vith 
a l1eavy J;iw11 rolle1·. 111 co1111ectio11 ,vitl1 \\'etti11g tl1e l)eat 111oss ,ve !1ave
fo11ncl th,1t tl1e 011ly 1J1·,1ctic,1l \\',t)' to 1JreJJ,11·e it is to p111·chase it a year 
i11 aclva11ce, 1)!aci11g· it 1111cler tl1e e,1ves or a IJt1ilcling v11l1ere it 1·e1n,1i11s 
1111til t1se. 1-\fte1· tl1e 1Je,1t l1,1s bee11 rollecl, ,1bot1t ,111 i11cl1 ancl a half of 
shar1J sa11cl is a Pl)liecl ove1· tl1e to1) of the bee!. Tl1e cle1)t!1 of tl1is s,i11d
laye1· ,,aries so111e,1°h,1t ,vitl1 tl1e tyJJe of 111ateri,1! ,ve inte11cl pl,tcing i11 the 
bed, since we \\1,1nt to l1ave the ct1tting· co111pletely pie1·ce the s,1ncl 1ned
i 11111 ,incl co11 tact the 1)e,1 t. 

J\,[R. STEA VEN SEN: I pres11111e you t1se Ge1·1na11 peat? 

J\,[R. CONGDON: Tl1at is co1·1·ecl. 

J\,fR. ,,vELLS: Not a qt1estio11 b11t a co111111e11t 011 tl1e 1J1·ep,1ration 
of peat. \;\le J)repa1·e it using eitl1er ;1 spreacler or a gasoline powered ham-
111e1·111ill. \tVe fix a !1ose 011 tl1e e11tra11ce to tl1e 111acl1ine, tur11 it 011, sl1ovel • 

l)C,it into tl1e 1nill a11cl it co111es 011t n1oist ,incl shreclclecl. Fot1r 111en, for
ex,11111)le, sl1redclecl 5() b,1les of tl1e J t1n1bo size bale in tl1ree hours.

1\1IR. TONY SHAJ\1IJ\,fARELLO: l ,vo11lcl like to ask J\,fr. S,veet if

l1c cot1lcl tell tis ,1 little 1no1·e ,1l)ot1t tl1e le,1cl1i11g ol n11t1·ients fro111 cutt
ings t1ncler 111ist? 

1\1lR. SWEET: \1Ve l1ave l1ad sever·al reJ)Orts, 11ot j11st 0111· o,vn, bt1t 
f1·0111 E111·ope as v11ell, tl1at tl1c1·e is co11sicler,1IJle loss of 1111t1'ients f1·on1 
tJlant cl11ring ,i l1eavy r,iinlall, as well ,ts f1·on1 cuttings propagatecl uncler 
111ist. F1·01n 0111· expe1·i111ents ,vith raclioactive isotOJJes considerable quan
tities of phos1)ho1·11s, nitrog·en ,incl ve1·y la1·g·e q11a11tities of potassit11n, in 
so1ne cases as higl1 ,ts 75 pe1·cent in fot1r l1011rs ti111e are evicle11tly leacl1ecl 
(1·0111 tl1e leaves. 

Anotl1e1· as1)ect c>( this JJ1·oble111 ,vas 1111cove1·ecl 1·ece11tly ,,,J1en ,,,e 
took sections of le,1ves f1·0111 c11tti11gs ,vl1icl1 11,icl bee11 t111cler 111ist for 15 
cl,iys ;incl co111J),11·ecl tl1c111 111ic1·osco1)ically to sectio11s of leaves £1·0111 c11tt
i11gs which h,id 11ot lJeen 11ncler 111ist. The lea,,es fro1n the fr11itstock cutt
i11gs which !1acl 11ot bee11 JJrOJ),1gatecl 11nder 111ist were £1111 of nut1·ients; 
the J),1lis,1c!e layer in JJa1·tict1la1·. Tl1e stein, on the otl1er hanc! ,vas highly 
111eriste111,1tic anll ,11J1)arently clid 11ot contain an overalJunclnce of nu
t1·ie11ts. \Vhe11 ,,,e lookecl at sectio11s of le,1,1es f1·01n c11ttings ,vl1icl1 hacl 
been 11ncler tl1e 111ist for 15 clays the p,1lisacle layer, as well as the other 
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tissues of tl1e leaf were completely clevoid of food. Tpe cells in the leaf, 
ho,vever, as indicatecl by the condition of the nuclei ,vere very meriste
m;1tic. Sections of the stems of these mist propagated cuttings appeared 
to be con1pletely full of nutrients. 

Fron1 a comparative test witl1 strawberries ,ve conclt1ded that there 
was a rather large transfer of n11trients fron1 the blade, down the petiole 
and fi11ally i11to tl1e stein. This coulcl be interpretecl to 111ean tl1at possibly 
tl1e ste111 of a cutting propagatecl uncler mist is serving to store the food 
m,tterials early, thereby aiding the rooting of tl1e ct1tting. I might point 
ottt in co11clt1sion that tl1is is jttst an idea which we will have to sub-
stantiate. 

DR. N ITSCH: I would like to ask another question of lvlr. Sweet. 
vVot1lcl yo11 co1n111ent on this dor1nancy induced by 1nist? 

i\1IR. SWEET: I cannot say that it is a case of tr11e dorn1ancy. It 
apJJarently is ,1 physiological condition 1necliated by the number of clays 
th,1t tl1e c11tting is allo,ved to re111ain under 1nist. Anothe1· point th,1t I 
wo11ld like to mention in JJassing is the for1nation of a considerable 
nu1nber of flower bucls on ct1ttings held tincler 111ist for a long time. "rhis 
possibly cot1lcl be tied ttp ,vith tl1e acct1mulation of foods and nut1·ients 
in the ste111 of the mist propagated ct1tting. 

MR. HANCOCK: I am amazed at the results obtained by i\1r. 
Sweet in his wine! tunnel. Last year lvI1·. Bailey reported on a humidifi
cation system which makes use of co1npressed air ancl a jet of water. 
Would lvlr. Bailey like to comment on .his observations? 

i\1IR. VINCENT BAILEY: Our humiclification system is the com-
1non Binks syste111 and is tisecl in conj1111ction with ot1r sum1ner propaga
tion scheclule in tl1e greenhot1se. We have noticed that temperatures are 
so111ewl1at lower in houses equippecl with this syste1n. 

i\1IODERATOll i\1IAHLSTEDE: Are there ,1ny otl1er 
abo11t 111ist eq11ip111e11t or the tecl1nic1t1e of 1nist propagation? 

• 

questions 

Mll. \t\TALTER CHESPAK, .JR. (New Br11nswick, N .. J.): Has any 
work been clone on the grafting or b11dding of plants tinder mist? 

• 

i\1IR. CHARLES E. HESS, .JR.: 111 1953 when ,ve were working 
witl1 a 1nisting· cycle of 011e 111inute on, nine off, we made a nt1mber of 
grafts ,tnd co111pared 1nist with the clouble sash and open bench systems. 
\t\Te fot1ncl th_at we obtained less call11s fo1·mation on the grafts which had 
been placed tinder mist. Wl1en tl1e gral't w,1s removed the slightest pres
sure on the scion would clislodge it: We think possibly that we 1night 
have h,,d cliffic11lty because of the 1,trge volt11ne of 1nist ,,,hich was bei11g 
apJJliecl. In the process we were slowing clow11 callt1s forn1ation which 
rest1ltecl in a very poo1· union. I tl1ink with grafting we have to reach tl1e 
poi11t where we are ht11nidifying instead of 1nisting. 

l\10DERATOR i\1IAHLSTEDE: If there are no more questions, 
J wish to express 111y gratitude to all those who have participated in this 
afternoon's progra1n. i\1Ir. Fill1no1·e, will yo11 please take over. 

Presiclent Fill111ore rest11ned the chair. 
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• 

PRESIDENT FILL1\1IORE: There ,viii be a bt1siness 111eeting i1n-
1nediately following this brief recess. Only ·those who are membe1·s ,ire 
en titled to vote ancl to p_,trtici J)ate in tl1e clisct1ssion. 

Brief recess. 

FIFTH ANNUAL BANQUET 

Following· tl1e ba11quet, President Ricl1arcl H. Fillmore c,1lled tl1e 
meeti11g to order a11d introduced tl1e speake1· of the eveni11g, 1)1-. vVilliam 
E. Snycle1·, Departr11e11t of Hortict1!tt11·e, Rt1tge1·s University, New Bruns
wick, New Jersey .

• 

J)r. Snyder 1Jrese11tecl an i!lt1str,1tecl t,1lk entitled ''So1ne Hortict1ltt1ral
ln1pressions of Et1rope." 

At the conclttsion of this ciisct1ssio11, tl1e Fifth A11nual l\1Ieeting of the 
Pl,tnt Prop,1g·,1tors Society acljot1rnecl �·111e die at 10:00 p.m. 

• 

• 

• 

• 

• 

' 

• 
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