
1, going to SJ)eak to tis tocl,1y 011 tl1e gent1s Py1·acr111tl1r1. I11c1de11tally, if 
lie c,1n st1·aighten ot1t this grott]) of J)l,1nts so ,ve all know what we are 
t,1lk1ng abot1t, he sl1ould l)e ,1 canclicl;1te tor the Colm,111 Aw,11·d for the 
11ext ten years 

Witl1out further aclo, 1 1>1·esent Frd11c1, de Vos. 
l\•fr. Francis de Vos presentccl l1is p,1per. (Applat1,c) 

CULTIVATED FIRETHORNS 
FRANCIS 1i1, Vos 

As51str1n t D11 ecto1· 
U.S Nr1t1rJ11r1/ A1·!JrJ1·et11111 

J!Jlr1s/11ngto11, DC 

F1rethor11s are by all oc!cls tl1e 111ost colorful ,J11·11bs i11 tl1e autu111n 
la11c!,c,11)e of the soutl1eastern ,t,1tes Br1etly challengecl l)y the aut11mn­
al foliage of a n1yriad ol clec1cl11ot1, shr11bs and trees, tl1ey 011tlast their 
con11)et1tor, anci 1·e1na111 tl1c· cl1ce1·1cst plant in tl1e clr,1b landsc,1pe ot 
early wi11ter. Today, I ,11,111 1·cv1cw with you the landsca1)e 111erits of 
tl1c v;1rious SJ)ec1es a11cl varieties ancl show yo11 color slicles ol 111any ot 
tl1e111. 

1"he ge1111s P)i1·acr111t/1r1 i, clo,ely 1·elated to ,t1ch ge11era as Coton­
er1.1te1·, C1atr1egi1s ancl i\!Je.,p1!111. ,tncl has l)een assigned at cl1fterent times 
to 011e 01· tl1e otl1er ot these gcncr,1 The genus is also closely 1·elated 
to OsterJr11eles, i1rith \\'l11cJ1 1t J1as IJeen J1ybriclizecl to JJroclt1ce the n1ono­
typ1c bige11e1·1c gent1s lJy1·acrJr11ele., v1 lmrJ1·1n1 (Py1·rtcrtn tl1a c1·r:11r1tose1·1·ata 
x OsterJrn.eles si1/J1·ot1111dr1). De~.pitc the closeness of tl1e gen11, Py1·aca1i­
tl1a to its rel,1ted gener,1 we l1avc tl1e 111ost difficulty 1n cleter1nining the 
tr11c 1clentity of spec1111e11s ;1t tl1c species ancl cult1var level. 

Let tis take a closer look at the ,1x species of Pyrr1cr1ntl1r1. tl1,1t are 1n 
c.t1ltivat1on in thi~ country to ~cc how the typical lor111s cl1lfer fron1 one 
;111othe1·. 

Py1·acan tlza angu.1 /1 f rJltri i, 11,1 t1,1e to Ch111a a11d 1s J)erh,1 J), the n1ost 
tcnde1· ol tl1e species. The to111e11tose conclit1on of tl1e uncler s11rlace of 
its leaves ,111cl of its calyces cle<1rl)1 set this species aJ)a1·t 11·0111 the othe1· 
,1Jec1es, \\'hich a1·e es,e11t1ally glal)1·011s TyJJically ;1 l)1·oacl-spreacling 
sl1rt1 b reacl11ng a height ol IO to 12 lt , 1 t cloes, on occ,1s1on J)rodt1ce so1ne 
]Jrostrate b1·a11cl1es. Its fr11it a1·E' ora11ge-yellow ancl fl,1ttenecl on the 
c11cls 

JJy1r1cr11it/1a r1tala11t101de1 (P g1IJIJ,1), also native to China, 111akes a 
very ,trong 11pr1ght-growing sl1rt1IJ 15 to 20 ft i11 l1eight. This species 
1s frequently 1·elerred to a~ the G1l)bs firethorn (P. g1/Jl,s1), becat1se it 
w,1s n;11necl after the Hon. V1c,1ry Gil)bs, in whose g,1rclen in Englancl 
there was a magnificent s1)eci111en Later non1enclat11ral ,tudies, how­
ever, revealed that P. atalanltrJtdes was tl1e first name to this species and 
s11ot1ld take precedence over P g1!Jbs1. The most clistinguishing fea­
ttires of this speies are its leaves ,vhich are larger than those ot other 
species, ranging up to 3 in. in length, and the long-lasting quality of its 
lr11its. ~'he bright-red f1·t1its ,ire said to stay in good condition until 
late winter. 
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Py1·c1cantha l·1·e11ato-se1·1·ata (P. yunnanensts) 1s closely relc1ted to 1~. 
atalantioides and can best be disting11isl1ed fro1n 1t on the basis of leaf 
differences. TI1e leaves of P. crenato-se1·rc1ta are ,v1dest above the middle, 
tootl1ed, and green beneath, ,vhereas tl1e leaves of P. atalantzozdes are 
wiclest at or below tl1e 1niddle, ust1ally entire, and sligl1tly glaucous be­
neath. P. c1enato-se1·1·ata is native to Yunnan Province, China, and was 
introdt1ced into France in 1906. It is said to retain its red fruits well 
into spring. 

Py1·aca1itlza c1·e11itlata is 11ative to the te111pei·ate regions of the Hi­
malayas·. Although it 1s probably mo1·e closely allied to P. coccznea, 
l1·om wl1ich it dillers by its glabrous instead of pubescent corymbs, it 
111ay 1nore frequently be confused ,vith P. c1·e1iato-se1·1·atci It di(lers 
iro1n tl1e latter i11 that its leaves ai·e less rou11decl at the apex. The 
fruit of this species i·,1nge fro1n orange-red ii1 the species to yellow in the 
variety P. c1·e1iitlata flava. 

Py1·acantlza coccinea, especially the hardy up1·1ght {or1n P. coccznea 
lalandz, is the most widely gro,vn of the species. It 1s native to southern 
Europe ancl Asia I\1inor and makes a typically broad-spreading shrub 
up to about 20 ft. in height. It can be distinguished (1·0111 P. angustz­
folza in that its leaves are only slightly pt1besccnt beneatl1. The fruits 
of the species are bright red and those of tl1e mo1·e popular P. coccznea 
lalandt are orange-red. 

Pyracantlza ltozdzunit (P. formosana) 1s the most widely grown spe­
cies in the southeastern states. Since this Formosan species is precarious­
ly l1ardy in Washington, D.C., it is not usually found in northern gar­
dens. The bright-red fruits of this species are borne in great profusion 
and last until early spring if left un1nolested by bircls. It can be dis­
tinguished from P. cre11ato-serrata by its entire leaves and from P. ata­
lantzoides by its sn1allcr leaves which are green beneath 

Although the species seem to be reasonably clistinct, it 1s diffict1lt 
,ind frequently i1npossible to dete1·1nine tl1e true 1dent1ty of speci1nens 
growing in our gardens. There are th1·ee reasons ior this: (1) Plants 
raised fro1n seeds of open-pollinated flo,vers are v,1riable in tol1age and 
I1abit, and seeds from red-fruiting varieties often give rise to yellow-or 
orange-fruiting forms; (2) since the chron1osoine nu1nber is probably 
the same for all species, seeds collected lro1n plants growing in collec­
tions containing more than one species are likely to give rise to inter­
specific hybrids that a1·e inter1necliate to both parents in many of thei1· 
characters; (3) the color and size of fi·uits can cl1ffer 1narkedly when 
the pla11ts are gro,v11 under various cultural ancl light conditions. 

In evalt1ating firethorns for landsca1Je t1se as speci1nen shrubs, fo1· 
espaliering, or for hedges, one should consider the follo,ving factors 1n 
addition to the aesthetic qualities of theii· fruit and foliage: 

(I) Hardiness. For many years P cocc111ea lalandt has been tl1e 
standard for all supposedly cold-hardy firetl1orns. J\,Iore recent­
ly other hardy varieties such as 'Kasan' and 'Royali' have been 
offered by the nursery trade. 

(2) Resistance to Fzre blight. This ever-threatening disease of most 
rosaceous plants can raise havoc with firethorns. The hybrid 
P. 'Oxford' (P. angztstif olia x P. crenato-serrata) is said to be 
very resistant. 
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(3) Lr1st111g r111r1l1t1es rJ( 1l1e /111,1t. i\,fa11y ,,,11-1et1es 1-etai11 tl1e11- 11·t1it, 
(1l tl1e IJi1-cls le,1ve tl1e111 ,1!011e) ttnt1l Ch1·1st111as ti111e 1"he v,1-

1-1et1es 'K,1s,111' ,111cl '\ficto1-y' a1-e 1·e1Jo1-tecl to 1-eta1n tl1ei1· l1-t1its 
i11 to l,1 te ,,,111 te1-

l t 1s 11ot J)Oss1l)lc ,tt tl1is t1111e to c,•,1!11,1te itt!ly tl1e cliffe1·ent ,•a1·ieties 
seJ),11-atel)' lo1- ttsc 011 ,t co1111t1-y-,viclc i)as1s, beca11se test collectio11s !1a,•e 
11ot bee11 est,1blisl1ecl i11 tl1e v;11·iot1s cl1111;1tic 1-eg1ons ,1c1·oss tl1e cot1nt1·)'· 
l11£01-111atio11. 1s, l10,1·cvc1-, ;1cc11111t1lat111g as 111cl1,•1cl11;1ls and 11t11-se1·y111e11 
tl-)' tl1e 11e,1•c1- ,•a1·1ctics i11 tl1ei1- JJ,11·t1ct1l;11- ,11·e;1s. l ,!1all 110,1• desc1-1bc 
so111e ol tl1e ,•,11·ietie, ;111cl co111111e11t 011 tl1ose 011 ,,•hicl1 I cot1ld i111cl 
SJ)ec1iic i11lo1-111;1tion. 

I. P)11r1c<111tl1_n r111g11~t1f<1l1<1 
;1) F1·111t colo1·-01·;111gc-ycllo,v to 1·ecl, I)) H,11-cl111ess zo11e-8, c) 1110,t 

e,1sily cl1st111gt1isl1cc[ SJ)Ccics i)cca11se ol its to111e11to,e le,1,•e,. 

3. 

4. 

5 

6. 

7. 

8. 

9. 

10. 

l I . 

12 

I 3. 

Pla11ts ,lj)]),11-c11tly 11ot ,1,•,111,1l)le in tl1is cot111t1-)'· 
JJy1(/C(l11ll1r1 (/l(il(llll101cles (JJ g1v/J,\l, J). d1scol(JI) 

,1) F1-t11t-1·ecl, !)) Zo11e (j, c) UJ)1·igl1t g1·0,1•111g SJ)ec1c, ,,·itl1 l,11·ge 
le,1ve, ,111cl f1·t11t, ,,,J11cl1 J)e1-,1s1 i11to l,1te ,1•i11te1-. 

P)11·r1cr111tl1c1 r1/r1/r111/101rlr:s ']~;1ke1·1' 
a) F1·t11t-1-eci, I)) Zo11c 6, c) No cle,c1·11)t1011 av,11lable, bt1t listecl 

;1s av,1il;1blc f1-0111 11t11-ser1es 111 tl1e Pla11t Bt1ye1-'s Gt11cle. 
P)11r1c1111t/1r1 r1tr1lr111l1<J1cles /Jel/1 

a) F1-t1it-1·ecl, b) Zo11e 8, c) S11111l,1r to P. l101dz11n11, but ,1•1tl1 
la1-ge ;111cl i)ettc1· cli,t1-1IJ11tecl l1·t11ts. 

P)11r1cr111/l1r1 r1tr1lr111l1rJ1clr:.1· 'C,1] Poly' 
,1) F1-t1it-1·ecl, b) Zo11e 8, c) S,11cl to !1,1ve ~!10,1'y J)i11k flowe1·s. V1g-

01-011,. 
P)11·r1 cc1ntl1 r1 c<Jcc1111:r1 

,1) F1·111t-1-ecl, IJ) Zo11c (j, <) 
1101-rl1e1·11 st,1te, cs1Jcc1.1lly 

JJ)'l (/C(/'/1 lll(/ C(!CCI 11C(/ (/1/1'(:(l 

J\'f ost ,,,iclely g1·0,v11 ,JJec1es in 
its !1,11·cly 101-111 lnln11d1 

,t) F1·111t-yello,1•, 1)) Zo11c (i, c) Yello,v l1·111t111g Jo1·111 ol c1Jcci11e11 
J)y1·(1 C(/11 l f I(/ Cl}( C 1111:<1 'K,1S,I 11' 

,1) F1-t11t-01·,111ge-1·ecl, IJ) Zo11c 3, c) H,11-cl1e1· a11cl s111Jposedl)' ,t 
l1e;1vic1· f1·t1ite1- tl1,111 1~ cocc111eri lc1lr1nd1. 

1~)'1C1cr111t/1r1 cocc1'11er1 lr1lc111d1 
,t) F1-111t-01·,111ge-1·ecl, b) Zo11c 'I, <-) 

i11 tl1e 1101-1!1e1·11 st,ttes IJttt ,,,,1] 
S,l 11. ' 

J\'Iost ,,,iclely pla11ted li1-etl101-11 
p1·olJa IJl)' be 1·e1)lacecl l)y 'Ka-

P)11r1cr111tl1c1 cr1cc111r:r1 lc1lr111cl1 'i\,Jo111·0,,i,1' 
,1) F1-111t-01-,111gc, I)) Zo11c 5, c) Has l011g a1-cl1i11g IJ1-,111cl1es a11cl 

gloss)' (oli,1gc. 
P)11r1cr111tl1<1 c<Jcc111<',1 lr1lr111cl1 'Ro)1,1li' 

;1) F1-t11t-1·ccl, IJ) Zo11c ,1, c) l)1st1-il)t1tecl IJ)' J\'I. G. CoJJie11 o( Rock 
Ci-eek N t11·se1·1cs, llock v1llc, J\'I cl 

P),1<1cr111ll1r1 C<Jcc111er1 lr1lr111c/1 1·1101·11lc,s 
,t) F1-111t-01-,111gc, b) Zone '1, c) Tl101-11Ie~s \'dr1ety ol {c1lr111d1. 

Py1·r1cr111/l1r1 cocc111er1 l111clleyc111r1 
a) F1·t1it-q1·,t11g~, IJ) ., Zo11e 6, c) Seedl111g of P. cocc111ea ,vith 

sp1-~adi11g I1~bit a11cl ligl1t g1·ec11 leaves Dist1-1bt1ted by Lind-
ley N tt 1·,c1·1cs, G 1·ee11~ !)01·0, N 01-tl1 Ca 1·01111a 
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14. Py1 r1cr111t/1r1 c<1cc111er1 pr111c1f lo1 r1 
· a) F1·t1it-t111k110,1111, b) Zo11e 4, c) Lo,v g1·ow1ng, sp1-ead1ng ior111. 

Sp,11·se f1-t11ti11g 
15. P)11c1cr111t/1c1 c1e11r1to-se11r1tr1 (P y1t1111c111ens1s) 

a) F1-t1it-1-ecl, I)) Zo11c 7, c) ~1[<ltt11·es its frt1it late1- i11 fall tl1,111 
otl1e1- s1)ecics ,111cl 1·et,1i11s tl1e111 i11 good cond1t1011 u11t1l early 
sp1·111g. 

16. P)>1c1cr111t/1r1 c1e11r1l<J-J1:11·c1tr1 'G1·abe1·i' 
,t) F1·t11t-1·ecl, 1)) Zo11c 7, c) P1·oclt1ces ,1e1·y large f:1·t11ts i11 g1·eat 

clt1ste1·s. \lc1·)' !)O!)t1l,11- 111 tl1e No1-tolk, Virg1111a a1·ea. 
17 /J)'I r1cr111t/1r1 c1r:11r1to-.~e11·r1/r1 ·111c1c1 occ11 pct 

,1) F1-11it-t111kno,1111, !)) Zo11e 1111k110,1111, c) No inf:01·111ation a,1,1il­
,tl)lc. 

18. JJ)11·r1c·r111t/1r1 c1e11<1l11-Jr:11·r1lr1 p1ost1r1l<t 
,1) F1-t1it-t111k11ov11 11, 1)) Zo11c t111k110,vn, c) No 1nfo1-n1at1on av,111-

,tble 
l!J Py1r1cr111t/1r1 c1e11<1/<1-)<'11r1tr1 "llo,ecl,1le' 

,t) Frt1it-rccl, I)) Zo11c 7, c) Equally a, sl1owy as 'G1·abe1-1' witl1 
s111alle1· b11t glossier lrt1its ,111cl i11 so111ewhat looser clusters. 

20 JJy1r1cr1r1t/1a c1r:11r1t<1-Je1·1·r1lr1 y1111r1c1ne11s1J 
,1) Fr111t-t111k110,v11, I)) Zo11e t111k110,v11, c) No 111to1·111ation avail­

able. 
21 1~y1r1cr111t/1c1 C1<'1111lr1lr1 
· ,1) F1·11it-01·,1nge-1·ecl, b) Zo11e 6, c) S111all-leaved species with 

lt1stro11s s1n,1ll l1·111ts 
22. JJ)11·r1cr111tl1r1 c1·c'1111,/r1tr1 'C1·1111so11 Ticlc' 

,t) F1·t11t-1·ecl, !)) Zo11c 6, c) No clesc1·i1)tio11 available, bttt listed 
,is a,1,11l<ll)lc [1·0111 11t11·,e1·1es 111 Pla11t B11ye1·'s Gt11de. 

23 P)11·r1cr111t/1r1 c1·e1111/r1/r1 flr1vr1 
a) F1·111t-)1Cllo,,1, I)) Z.011e 6, c) Bea1·s a11 ,tbt1nda11ce of s111,111 

g loss,1 , 1cllo,11 (1·t1its. , , 
211. JJ)11r1c<111t/1r1 c1e1111/r1/r1 l1r111s11<'11J·1, 

,1) F1·11it-01·;111ge-1·ccl, b) Zo11e 6, c) St1·011g·, 111)1·igl1t g1·0,,1 111g sl11·11b 
l)e,11·i11g ;111 ;1bt111cl,111ce oi glos,y 01·a11ge-1-ed f:1·t1its. Foliage 
Slll,tll. 

25. J>y1r1cr111t/1r1 c·1e1111/r1/rt 1r1ge1·Jtr111r1 (P. c. c11t1ctnt1aca) 
,1) F1·t11t-1·eclclisl1-01-;111gc, 1)) Zone 6, c) The varieties of JJy1·a­

cr111tl1r1 1r1ge1·s1c1111t ol so111e at1thors ,tre probably the sa111e e11-
tities tl1;1t a1·e ]1~tecl t1nde1· tl1e san1e varietal nan1es unde1· 
JJ)11·11cr111t/111 c1e1111lr1tr1, e.g. P. c. flavrt is 1>robably the same as 
P. 1·r1ge1·s1r111r1 f lr111r1. 

2(j_ JJ)'lr1cr1nt/1r1 c1e11·11.lr1/r1 1·rJgc·1J1r111rt r111g11st1fol1a 
,t) F1·t11t-t111k110\v11, b) Zo11c (i 

27. JJ)>1r1c·rt11t/111 c1e1111/r1t11 r1111r111t1r1c11 
,t) F1·t11t-1·eclcli,l1-or,111gc, lJ) Zo11e 6 

28. Py1c1ca11t/1r1 c·1 e111tlr1tct 1·ogr:1.1tr111c1 flavrt 
,1) F1·t1it-yello"', I)) Zone 6 

29. Py1·c1ca11t/1a c1·e1i1tlctlc1 tr1l1e11sts 
,t) F1·11it-yellov\1, b) Zo11e 6, c) P1·oc!t1ces shining yello,v frt1its 

,vh1cl1 cl1·01) 111 l,tte tall. 
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30. Py1·r1cl111 t/1a D11vr1 {1 . 
a) F1-t1it-1-ecl, I)) Zo11e 5, c) H)'b1-1cl bet,vee11 P. l101dz1t111i x J:J. 

c1enl1to-se11r1tr1. It is said that birds v.rill not e,tt the lrt1it. 
31. P),1-r1ca11tl1rl 'I11gles1cle C1-1111so11' 

a) F1-t11t-1-ecl, b) Zone t111k110,v11, c) Seedling selectio11. Be,11-s 
1)1-olttse clt1ste1-s of large reel be1-ries D1st1-ibt1ted by lnglesicle 
Fa1-111 Nt11-s, 0,tk G1-ove, V11·gin1a. 

32. Py1·ricr111tl1r1 l,01{/z1t1111 (P fo1·11iosr111r1) 
a) F1·t11t-01-;111ge-1·ecl, b) Zone 7, c) J\,fo,t ,,,1dely g1·0,v11 Sj)ec.1es i11 

tl1e sot1 tl1e,1ste1·11 s t,t tes. 
33. Py1-r1can.tl1r1 l,01dz11111t 'Ecld1e's Co1-al' 

a) F1-t1it-t111k110,v11, !)) 11nk110,vn, Zone, c) No clesc1-iJJtio11 ;1v,11l­
;1ble, l)ttt listed as :1v,11lable f1-on1 nt1rserie, in Pl,111t l)ttve1·'s , 

Gtt 1cle. 
34. Py1-r1cr1ntl1a l,rJ1dz111111 'Gove1·111ne11t Reel' 

a) Frt11t-red, 1)) Zone 8, c) Fruits color in early fall 011e 11t11·s-
ery cat,tlog st,ttes that it is hardy 1n Zone 5. 

35 J:Jy1·r1cr1ntl1r1 l,r11dz111n1 'Low Dense' 
a) Frt1it-or,1nge-rrcl, b) Zo11e 1111known c) Low de11sc ~eeclli11g 

lor1n ot P. l,01dz1trn1, JJ1·act1cally tl1ornless. New g1-owtl1 cov­
e1·s lrt1it. K1llecl b,tck to ground at the Arborett11n in winter 
of 1958. . 

36. J:Jy1r1cantl1a l,rJ1dz1t1111 'P,tnnosa' 
a) Frt1it-t111kno,v11, \)) Zone ttnkno,v11, c) No clesc1·iption a,,;111-

a!Jle, bttt listed ,ts available tro111 nt1rse1-ies in Pl,1nt l{t1ye1-'s 
Gt11de. 

37. Py1·acantl1r1. l,rJ1dz111111 ']{ed Ber1·y' 
a) F1·111t-1-ecl, I)) Zo11r 1111kno,vn, c) No clescript1on dva1lable, l)t1t 

!1stecl as av,11!,tlJle t1·0111 11t11-se1-ies in Plant B11ye1-'s Gtticle 
38. Py1·r1ca11.tl1a l,01dz1t111z 'San Jose' 

,t) F1-t11t-1·ecl, b) Zo11e 7, c) ReJJOrted to be,11- the la1-gest t1-t11ts-
11JJ to 1/,~'' 1n eno1-111ot1s clt1sters. 

39. P),1·r1ca11 tl1r1 l1r11dz1i1111 'Sa11 ta Cr11z' 
a) F1-t11t-1·eci, b) Zone 8, c) No description avd1!able, l)ut 11,tecl 

as av,til,tble fi-0111 nt11-se1-ies 1n Plant Bt1yer's Gt1ide. 
40 Py1·r1cr111tl1r1 /,rJ1dz111111 'Sa11ta C1-11z' prost1·ata 

a) Frt11t-1·ecl, !)) Zo11e 8, c) P1-ost1·ate growing habit 
41 Py1·r1cr111.tl1r1 l,01d;_111111 'Se11sat1on' 

a) F1-i11t-1-ecl, l)) Zone 5, c) Said to be a cocc1ner1 hyl)1-1cl ,vh1cl1 
sets ,111 ,1 buncl;111ce of sca1-Iet recl-frt11t and is co1n1)act in habit. 

42. Py1·r1ca11tl1a l,01c/z111111 'St1-ibling' 
a) Fruit unk11ow11, l)) Zo11e ttnknown, c) No desc1-iption dVail­

,tble, bt1t listed ,is :1,,,1ilable fro111 n11rseries in Pla11t ]{11yer's 
Guide 

4 3. Pyrr1can tl1r1 /1 <Jtdz11 r111 'V 1ctory' 
a) Fruit-reel, I)) Zone 8, c) Large be,-1-1ecl lor111 which colors l,1te 

but 1-et,1ins its lrt1its into late ,\1inter. 
'14. Py1·accintl1a l,oidzu111.1 'Walderi' 

a) F1-t1it 11nkno,vn, b) Zo11e unknown, c) No description ava1!­
;i_ble, b11t listed as available from nurseries in Plant Bt1ye1-', 
Guide. 
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45. Py1-acn11tha l<rJ1dz1t1n1 ''i\Talder' prostrata 
a) Fruit-red, b) Zone 8, c) Prostrate fo1-m wl1ich bears large red 

tru1ts 1n clusters. 
46. Pyracantha 'Oxford' 

· a) Fruit-orange to red, b) Zo11e ttnknown, c) Hybrid of P. angus­
t1fol1n x P. c1-enr1lo-sr:1-1r1tn S,tit! to be n1ore resistant to fire­
blight. 

47 Py1-acantl1a 'Pride ot Ports111011th' 
a) Fruit-1-ed, b) Zone 7, c) Na1ned by John Coleman of Ports-

1nouth, Virginia. Bears extremely large clusters 
48. Pyracantl1a 'Runyan' 

a) Fru1t-orange-1-ed, b) Zone 5, c) Probably a seedling of P. coc-
• 

ctn ea. 

* * 
l\1fODERATOll FLEl\1fEll: Thank yot1 very 11111ch, l\1Ir. de Vos. 

The floor is now open £01- q11estions 
MR. J AlVIES "\i\TELLS (Red Bank, N e,v .Jersey) : I feel constrained 

to point out there is one serious 01111ssio11, Py1-aca11tl1a waterz. How­
ever, that wasn't my reason tor getting up here I can give a little in­
for111ation on ,ome ot these var1et1es. 

Py1·acn11tf1r1 cocc111ea 'Lo,vlJoy' was 1-ai~ed by Don l\1cLa11ghlin, who 
1, neighbo1- of n1ine in Red Bank, Ne,v Je1-sey and as iar as I know is 
a seedling of P cocr1nr'rt. It ha~ been 111y observation that it is not a 
very ~teady fruiter ,ts a yo11ng plant. 

Pyracantl1n rocc1nea l11lr1r1rl1 'Royali' was, I believe, nan1ed by Jo­
seph Gable. Tl1e original plant came trom his garden at Stewartstown, 
Pennsylvania. It is supposed to be a seedling of P. coccinea lalandz, 
and I have had v.-ord f1·om a number of people that wl1en planted in 
the l\1idwest ;1rea alongside P. r·. lalan.d1, it will stand up when P. c. 
lalandz is killed. 

l\1R. de VOS: Thank you for those com1nents. If any of you 
know the background ot sorr1e of these plants we certainly would ap-
1Jrec1ate yot1r telling us. 

PRESIDENT STEA VENSON (Elsberry, l\1Iissouri) : I would like 
to ask if an)'One knows ho,v long 1t takes for firethor11s to bear ,vhen 
grown from seed;, Several yea_rs ago I gre,v quite a nu111ber ot plants 
of P. cocc1nea from seedlings and put them in pots. Eventually I got 
tl1e111 into the field where they grew for about six years without fruiting. 
I finally gave 11p in disgust and dug them out. 

l\iIElVIBER: It !1,1s been 011r observation that so1ne ot them may 
bear fruit in five yea1-s v.rhile others take ten years. Some varieties are 
twenty )'ear~ old before they bloom and bear fruit 

MR. J. PETER VERl\IEULEN (Neshanic Station, New Jersey): A 
comment on 'Lo,vboy.' We have some of tl1e original plants from Don 
l\1cLa11ghlin ancl they have been £1-uiting quite heavily. 

MR. DEWILDE (Shiloh, New Jersey)· To comment on Pyracan­
tha crenulata ang1l,t1f olza, I ,night say that it has yellow fruit. 

(Ed1to1-'s note: JV[r. Ed,var(l Sca11lon, Chairman of the Awards 
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Committee sl1owecl a colorecl sl1cle of tl1e plaque pre,e11ted to D1·. I<'. L. 
Skinner lor his ot1tstand1ng ,,,ork 111 the field of pla11t propagation.) 

lvIODERA "I'OR FLEivlEll Thank yo11 gentleme11, we n1ust now 
continue ,vith ot11· JJrogra1n Out· 11ext speaker, to continue tl1e sub­
ject of firethor11;, is .J uclson P Ger1nany, J 1·., of Ger111any' s N urse1 y. Fort 
\,Vorth, Texa,, v1ho gro,vs P)11·1zcantha 011 a large scale. He w1ll speak 
to yo11 on ''P1·01Jagat1011 ol Pyraca11th:1s 1n the Greenho11se :incl lviist 
Bench." 

lvir. Ger1nany reacl !1is p1·eparecl paper. (Applause) 

PROPAGATION OF PYRACANTHA IN THE GREENHOUSE 
.'\ND MIST BENCH 

JUDSON P. GER!VIANY, JR 

Ge1 many's Ni11·,5e1·y 
Fo1t J·Vo1·th, Texa.5 

INTRODUCTI()N 
The firethorns have long l)een an 1111portant group ol orna1ne11tal 

plants to com1nercial 11ur5ery1nen in al111o~t every section of the coun­
try. There a1·e lew pl:1nts available today which combine evergreen or 
sen1i-evergreen foliage witl1 a sho,vy display ol: white flo,ve1·s in the 
spring, (ollo,ved by a 111ass1ve ;1rray of deep red or lJr1ght orange berries 
in the fall. vVhile 111ost peo1Jle are attracted to tirethorns becat1se ol 
their hea,1y berry p1·oduct1011, 1nany are discoveri11g that tl1ey are also 
good st1bjects l:01· training ,-1, espal1er5, i11 to t1·ee tor111s a11cl othe1· exotic 
sl1apes. Tl1ey ca11 lJe tisecl as sc1·ee11s, foundation pla11ts, or in 111ass 
plantings There are cl,varf fo1·111s a11d p1·ostrate forms For those who 
appreciate var1egatecl pl,111ts. tl1cre 1s at le,1st one very 1ntere,t1ng varie­
gated variety 

.Just as the flo,ve1·s ;111cl fruit of tl1is group of plants !1ave 111ade the111 
extremely pOJJular in the JJast, the ,,er;atility ot old varieties JJttt to 11C\\' 
uses and the int1·ocl11ctio11 ot 11C\\' l:orn1s al111ost ye,1rly is certai11 to boost 
their popularity to even gre;-1ter heights in tl1e years to co1ne. Already 
there are available 01·a11ge ber1·iecl var1et1es which pron1ise to extend 
the culture ol tl1ese JJlants 11110 all but the very coldest sections ol the 
United States. Tl1e reel ber1·ied varieties are still continecl to the warm­
er sections o[ tl1e count1·y, b11t 1111provecl ,,arieties are g1·aclually 111oving 
into tl1e nortl1ern latitudes yea1· by ye,11·, and the ti111e ,viii co111e, no 
doubt, when hardy 1·ecl ber1·1ecl va1·1eties ,viii be available that cdn !Je 
grow11 right alongside the ora11ge berried kinds. 

For the next te,~, 111i11t1tes I will 0L1tline the 111etl1ods ancl desc1·1be 
the facil1t1es we t1se at otir nursery to p1·opagate tirethorns lrom cut­
tings. I believe you will find that the techniques we use are no ditfe1·­
ent fron1 those t1sed i11 tl1e a,1e1·age nt11·se1·y fo1· the JJrop,1gation of 111ost, 
con1n1on, broad-leaved evergreens. 

Almost any type of propagation st1·t1ctt1re can be t1sed for the p1·op,1-
gat1on of firethorns, ,1, they ,ire an1ong the easiest of plan ts to produce 
fro111 cutti11gs once a few simJJ!e 1·equ1re111ents are 111et a11cl understoocl 
Howeve1·, fo1 ea~e of 111a11age1nent ancl tor ,1l1nost ce1·t,1in rcsttlts, r 
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Committee showed a colored slide of the plaque pre,ented to Dr. F. L. 
Skmner lor his outstandmg ,vork 111 the held of plant propagat10n.) 

MODE RA TOR FLEM ER Thank you gentlemen, we must now 
continue with our program Our next speaker, to continue the sub­
ject of firethorm, is Judson P Germany, Jr., of Germany's Nurse1y. Fort 
\,Vorth, Texa,, who grows Pyracantha on a large scale. He will speak 
to you on "Propagat10n ol Pyracanthas m the Greenhouse and Mist 
Bench." 

Mr. Germany read his prepared paper. (Applause) 

PROPAGATION OF PYRACANTHA IN THE GREENHOUSE 
AND MIST BENCH 

JUDSON P. GERMANY, JR 

Ge1many's Nursery 
Fmt Worth, Texas 

INTRODUCTION 
The firethorns have long been an 11nportant group ol ornamental 

plants to commercial nur5erymen in almo~t every section of the coun­
try. There are lew plants available today which combme evergreen or 
semi-evergreen foliage with a showy display ol: white flowers in the 
spring, followed by a massive array of deep red or bnght orange berries 
in the fall. vVhile most people are attracted to tirethorns because ol 
then heavy berry product1011, many are discovering that they are also 
good subjects tor training a, es pa lien, in to tree forms and other exotic 
shapes. They can be used as screens, toundat10n plants, or in mass 
plantmgs There are dwarf forms and prostrate forms For those who 
appreciate variegated plants. there 1s at least one very mtere,tmg vane­
gated variety 

.Just as the flowers and frmt of this group of plants have made them 
extremely popular in the past, the ver,atility ot old varieties put to new 
uses and the introduction ot new 1:orms almost yearly is certain to boost 
then popularity to even greater heights in the years to come. Already 
there are available orange berried vanet1es which promise to extend 
the culture ol these plants mto all but the very coldest sections ol the 
United States. The reel berried varieties are still confined to the warm­
er sections o[ the country, but unproved varieties are gradually moving 
into the northern latitudes year by year, and the time will come, no 
doubt, when hardy red berned varieties will be available that can be 
grown right alongside the orange berried kmds. 

For the next few minutes I will outline the methods and descnbe 
the facihues we use at our nursery to propagate tirethorns from cut­
tings. I believe you will fmd that the techniques we use are no differ­
ent from those used in the average nursery for the propagation of most, 
common, broad-leaved evergreens. 

Almost any type of propagat10n structure can be used for the propa­
gat10n of firethorns, a, they are among the easiest of plants to produce 
from cuttings once a few simple requirements are met and understood 
However, fm ea~e of management and tor almost certain results, r 
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would recommend the use o[ either a conventional greenhouse or one 
of the outdoor m1,t systems which have rapidly come into use m the 
past three or lour years. vV1th either ol these two types of propagating 
,tructures, we can control the humidity with a minimum ol effort, and, 
providing we do not allow the temperature to go to extremes, success is 
generally a,sured. 

Since the management of these two types of propagation structures 
chtfer let us com1der each one ,epdrately 

GREENHOUSE PROPAGATION 

First, the use ot the greenhouse. A good tight greenhouse is es­
,ent1al m order to exernse hum1chty control, which a, I have ah eady 
mentioned 1s one ot the most important !actors we mmt consider it we 
mtend to obtam a high percentage ol rooted cuttings. The application 
of a shading compound on the glass will be necessary in order to keep 
the temperature horn 5oanng too high and burnmg the iohage. Care 
must be exerc1,ed when the shading 1s applied, as too much shade re­
duce, the light and lowers the temperature, both of which will retard 
the rootmg proces, I ha\'e had the experience ol hdving cuttings c,1]­
lus too heavily and fail to root, which I attnbuted to too much shade. 

Now, let us consider the rooting medmm. \,Ve have found that 
hrethorns will root in practically any medium in common use today. 
In the greenhouse we have had good results with common brick sand, 
vermicuhte, and perlite, and I have no doubt that any other medium 
you would care to me would work JUH as well. In short, we have come 
to the conclusion that the mechum has little, ii any, effect on the re­
sults, provided It satishes the basic requirements ol a rooting meqmm. 
It should be well drained and hold the cuttings firmly in an upright 
pos1t10n. In our operation we generally use sand Naturally, we want 
a medium which is lree from debns and fungus diseases, and therefore 
we change the sand each year. . This would probably be unnecessary if 
we had ,team stenhzation equipment av:ulable 

Jn North Texas we take the cuttmg wood from well ripened new 
growth anytime from about the fir,t ol July until around the first of 
December. Cutting, made in early part of the summer will be potted 
oH and carried through the wmter m a protected location, while cut­
tmgs made late in the sea,on mually root slowly and are therefore lelt 
in the greenhouse until spring. 

In making the cuttings, we use the smaller side growth, up to, per­
hap,, rt inch m diameter. Larger wood will root, although we like the 
cuttings to be a,: uniform as po,sible. ·Make the cuttmgs any convenient 
length without regard to terminals, nodes, or internodes. Strip or cut 
the thorns or side shoots up about haltway to facilitate sticking the cut­
tings. We stick the cuttings about a half-inch or so apart in the row 
with about two mches between rows Since hrethorns usually root with 
a very high percentage, 111 a relatively short time, we consider the use 
of hormones or other root inducing substances as being unnecessary. 

Care ol the cuttings during the rootmg period 1s much the same as 
with any other broad-leaved evergreen In the summertime the bench­
es and walks mmt be sprayt>cl lrequently to maintam high humidity. 
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Temperatures will probably stay above 110 degrees during the day, and 
the cuttings will root rapidly Under cond1t10ns of high hum1d1ty and 
high temperature, most Pyrncanthns will root in a matter of days. I 
have seen some cuttmg~ root in as little as f:our days, but from two to 
three weeks is average. In the winter we take most of the shade off the 
glass in order to trap the heat ol the sun, smce the house is not heated 
artificially. The benches are watered only enough to prevent the medi­
um from drying out. 

When the majority of the cuttings are strongly rooted, they are re­
moved from the bench and potted either into 2½ inch pots or directly 
mto one gallon cans for overwintering. They are then placed in the 
shade. The soil mix we are now using is one that was developed at 
Texas A & lVf just recently, and consists of ½ soil, ½ peat, and ½ 
perlite. So far, this mix appear, to be superior to anything we have 
used in the past. A hght top dressing with cottonseed meal is applied 
soon after potting to get them off: to a good st;ut. 

MIST SYSTEM PROPAGATION 
The advantages of an outdoor mist system over a conventional 

greenhouse lie mainly in its relatively low initial cost and almost com­
pete elimmat10n of fungus disease troubles The principal disadvan­
tage is the possibility of a power or water failure, in which case you are 
liable to have a bench full of cuttings burned beyond recovery. 

Since we put our first mist bench into operation about four years 
ago, we have used it very sucessfully to root firethorns and many other 
varieties oi ornamental plants. In fact, we no longer use the greenhouse 
for summer propagat10n, but rely on the mist system altogether. We 
now have two mist benches m operation, and,they measure about 16 
feet in length and about 5 feet in width. The spray nozzles we are 
using are the Florida type in one mstance and the Monarch type in the 
other Both types have their advantages and disadvantages, but reason­
ably good results can be had with either kind, particularly with a sub­
ject such as Pyrncantha which roots easily. 

The benches must be constructed in such a way that maximum 
drainage is assured We achieved this by spacing the bottom boards 3 
or 4 inches apart These wide spaces are covered with a strip of I/4 inch 
hardware cloth, and on top of this is placed a strip of galvanized screen 
wire. The hardware cloth supports the weight of the sand and the 
screen keeps the ~and from sifting out the bottom. Both pieces of wire 
must be well tacked down with galvanized rooting tacks. 

One element you have to cope with on the outside, but not in the 
greenhouse, is wind Although we have erected reed fencing and bur­
lap windbreaks around our benches neither material has been entirely 
satisfactory. A more solid material such as plywood or masonite which 
would completely ~hut off the wind would be much better. The prob­
lem, here, of course, is that the wind increases the evaporation from the 
surface of the leaves, causing more water to be used than is necessary, 
and there is always the danger that it will blow the mist back from the 
edge of the bench and c;wse some of the cuttrngs to be burned. 

It doesn't seem to make too much difference whether the mist is 
applied continuously or intermittently on Pyracantha cuttings. The 
first mist bench we put up was of the continuous misting type, and hke 
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most everyone ebe, we found that a number of plants could not tolerate 
so much water, plus the tact that a considerable volume of water 1s re­
quired to keep it in operat10n. This led to the purchase of an "elec­
tronic !eat'' water control which we employed m our second 1111st set up. 
The theory ol the "electronic Ieal'' would seem to make it the most 
ideal water control available, but we have not tound it entirely satis­
factory in that ocGtsJOndlly It allowt>d the water to run much longer than 
was necessary, or even worse, it might tail to come on when it was need­
ed, with burned cuttings as the re,ult. Under our hot Texas sun, lt 
takes only about 30 mmutes without water to completely ruin d bench 
of healthy cuttings. This can become very discouraging alter the sec­
ond or third time It happens. 

For the past two seasons we have experimented with still a third 
setup usmg flats mstead of a bench and a timer to control the water in 
place of the electronic !eat The timer operates on a ten minute cycle, 
and we allow the water to run for about ten seconds This is a little 
too long a cycle Jor most plant,, mcludmg Pyrncnntha, and makes it 
11eces,ary to shade the cuttmgs. I believe that next season we will aban­
don thi, timer m favor of one with a tour or five mmute cycle. This 
seems to be about the best compromise short ol a umer with multiple 
,ettings, which IS an expensive piece of equipment. 

The advantages of using flats in place of benches is three-told. First 
since some plants root more rapidly than others, this makes it possible 
to remove a batch ot cuttings and replace them without disturbing the 
ad1acent varieties. Pyracantha will root in perhaps one tlurd of the 
time required for Burlord holly, tor ex;imple. The second advantage 
1s related to the hardenmg oH process required by some plants. Some 
plants when rooted under mi,t have to be hardened off very carefully 
by gradually withdrawing the water over a period of several clays. Cut­
tings made from very tender plants are usually the ones which require 
this treatment. F1rethorns do not regmre any hardening ofl of this na­
ture if the cuttings are made from well ripened wood. In any event, It 
is a simple matter to remove a llat and place it in a special mist line ior 
the hardening off process; wherea,, if you have a bench of mixed cut­
tings, this would be almost impossible. 

The third advantage is, perhaps, a small one, but it adds to the 
propagators convenience and makes the equipment more flexible. This 
occurs when it is necessary to make up small batches of cuttings requir­
ing different media The use of flats makes it possible to time the 
operations properly and get the cuttings into the proper medium with­
out regard to the available space, as would be the case if benches were 
being used. 

As in greenhouse propagation, the choice of a medium does not 
seem to have too much ettect on the rooting of firethorm so long as it 
1s well drained. lVe have had excellent results with brick sand, perlite, 
vermiculite, and a mixture of sawdust and pedt. However, we almost 
invariably use sand because it is cheaper. 

While much more succulent wood may be used in a mist system 
than would be possible in a greenhome, the cuttmgs made from this 
wood also burn much easier i£ anythings goe, wrong with the water con­
tr9ls. We, therefore, ,till prefer well ripened cutting wood for this 
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type of operation. Preparation of. the cuttings for sticking is the ~ame 
as for the greenhouse. And, again, the use of hormones or other root 
inducing substances is unnecessary. 

When the cuttings are well rooted, they are handled in the same 
manner as when tdken from the greenhouse. We pot them off in the 
soil mix I mentioned earlier, which comists of ½ soil, ½ peat, and 
½ perhte Then we take them to the ~bade and topdress with cotton­
seed meal. After a lew day~ 111 the shade, they can be moved out into 
the sun, or, 1t it 1s late fall, we may simply leave them in place until 
spring. 

SUMMARY 

To summ,trize briefly, I believe that Pyracanthas can be propagated 
with about equal success in either a conventional greenhouse or in one 
of the mISt systems such as I have described. With either type ot faci­
lity, use whatever medium you are most familiar with, as it does not 
seem to make too much difference when rooting tirethorns. We be­
lieve that good bnck sand is about as good as any. A greenhouse should 
be tight tor humidity control, and some shading compound on the glass 
will be necessary in order to keep the temperature down. If you are 
us111g a mi~t bench, be sure that it 1s well drained. Be sure that vour 
water supply and mi,t controls are reliable. We believe that timers are 
more reliable than most "electro111c leal" controls at the present time. 
No doubt we will ~ee gredtly improved "electronic leaf" equipment in 
the near future. A timer 15, at best, a compromise between continuous 
mist and "electronic leaf' controls. The main argument against us111g 
a timer is that too much water would be applied on a very cloudy day 
if precautions are not taken to avoid this. Well ripened cutting wood 
should root 111 two to three weeks time under conditions of high hu­
nudity and temperature. ,vhen the cuttings are well rooted, pot them 
of( in a well drained soil mixture, topdress with cottoneed meal or any 
good orga111c fertilil'.er, and keep them in the shade until top growth 
commences or until the lollowmg spring. 

I believe that if these brie[ instructions are followed, anyone with 
a greenhouse or mist bench should be successful in the propagation of 
one of the nur~eryman's best lriend5, the ltrethorns. 

* * 
MODERATOR FLEl\'fER: Thank you very much, Mr. Germany. 

Are there any questions? 
MR. JOHN B ROLLER (Scottsville, Texas): Jud, I would like 

to ask 1t you have the name o( that dwarl variegated variety and also, 
doe~ it fruit? 

MR. GERMANY: It produces a few fruits, but not anything spec­
tacular. I do not know th<' vanety but I believe we may have secured 
that vanety quite a tew years ago tram the Sherwood Nuneries in Cor­
bett, Oregon. Any other questions? 

MR. LOUIS SAUR (Morrow, Ohio): Have you ever tried a water 
filter 111 your electronic lea!, mist system? 
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MR. GERMANY: Yes, we do me a water hlter Our mam prob­
lem is corrosion of the electrode,. I think they will get this fault work­
ed out 1n the near luture. 

MR JAT'vIES WELLS: 1 mi,sed your inlormat10n as to the time 
you took your cuttmg, \Vhen do you ,tart and how long do you con­
tinu6' 

MR. GERMANY: In our particular area we can start sometime 
around the l!fst oi July and continue nght on until frost aiound the 
first ot December, although I don"t believe ummg makes a lot of dif­
ference. 

:MODERATOR FLEMER: That 1s all the tune we will have 
alloted tor discuss:on Thanks ;igain, J\fr. Germany, for a most inter­
esting talk. 

The Agricultural Research Service ot the United States Department 
of Agriculture 1s currently eng;igec! m a most mterestmg project in hy­
bridizing and breedmg hardier and better lorms of evergreen Berue11s 
and Niahonrn. \'Ve ai-c lortunate m having with us, Toru Arisumi, 
irorn the SLttion dt \'Vorthington, Oh10, who will t,t!k about ,oi'ne ol 
the obJee,uves and problems of the program. 

J\fr. Ansunu then pre,ented h1;, add1e,s on "Some Hreedmg Ob­
jectives for the Improvement ot Bn l1r:111 and Niahonrn" (Applau;,e) 

SOME BREEDING OBJECTIVES FOR THE IMPROVEMENT 
OF MAHONIA AND BERRERIS 

ToRu AR1su:--II 
Ornamentals Seclion, C1op, Reseauh D1111,1011, Ag11c11lt11rnl 

ResPmch Sr'1v10·. US D(_'parlment of Agncult11rP 

The two clo,ely related genera of Br:1be11dan:ae, N[a/l(mlfl and Ber­
ue11s, compnse a large group ol uselul ornamental ,hrub,. According 
to Rehder (4) there are about 50 ,pecie;, o[ Niahon/{/ lound in North 
and Central America and in Ea.;t and South A,ia. and about l 75 ,pecies 
of Beruens found 1110,tly in East and Central Asia and South America, 
with a few 111 North America, North Alnca, and Europe. Mdny spcnc, 
in these genera are susceptible to some of the rmt fungi (Pucc111w 
f;Jam1111s) of cereab, act111g a, alternate ho,ts 111 the lile cycle, ot these 
fung1. For thi~ reason the culuvatton and d1,tnbut10n ol ru,t-sw.cep­
uble barbernes and mahonias are prohibited in 19 ,tates within or 
near the cereal growing regions oL this country Fortunately, there are 
about 30 specie, of barberne, and 9 species of 111dho111as that are rust 
resistant and sale tor cultivation 111 these state, (5). This group of 
rust-resistant species includes many diver,e and attrauive type, ,uitablc 
for use 111 a breeding program. 

A survey ol the literature mdicates the existence of many mterspeci­
fic and a few mtergent'ric hybnds m the,e genera. Rehder (4) lists 
about 18 mterspee,ilic hybnds ol Be1/Je11s and 2, Mahonia hybrids. 
Some ol these hybrids represent crosse, of quite divergent ,peoes from 
widely separated geographical regtons. lnter,pecific hybrids of Berbens 
normally found in the nur,ery trade, such as B stenophylla and R. men-

·l'l 



wIR. GERl\•fAl\T)': Yes, ,ve tlo t1,e a ,vater l1lter Ou1· 111a1n prol)­
le1n is cor1·osion <)f tl1e electrocle,. I thi11k they ,~•111 get tl1is fat1lt ,vo1·k­
ed ot1t 1n the 11ear lt1tt1re. 

wfR JAl\•IES \tVELI,S: 1 111i,setl your i11tor1n,1t1on as to the tin1e 
yot1 took yo111· c11tt111g, \•\The11 clo yot1 ,ta1·t a11d ho,v long clo yot1 co11-
ti11 lie ;i 

wfR. GERi\,JANY: In c1111· JJa1·ticul,11· a1·e,1 ½'e can start s0111et1n1e 
,1round the t1rst oi Jt1ly an<l conti11t1e 1·1gl1t on u11til frost a1ou11d tl1e 
first ot Dece111be1·, althot1gl1 I clon't !Jel1eve t11111ng 1nakes a lot of c!if-
• fe1·encc. 

]\,JODElu\TOR Fl,Ei\'lEll: That 1s all the t11ne we ,viii l1avc 
,1lloted tor disc11ss:011 Tl1a11ks ag,1i11, i\•I1·. Ger1n,111y, for a 111ost i11te1·-
esting talk. 

The Agricult111·al Resea1·cl1 Service ot the United St,1tes Depart111ent 
of Agricult111·e 1s ct1r1·ently engagec! 111 a 111ost 1nte1·est1ng p1·0Ject in hy· 
br1<lizing an<I bree<l1ng !1a1·dier ;111cl bette1· lor111s of evergreen Br:1·/Je11s 
ancl 1VIal1r1111r1. ,,ve ,1i·c lo1·tunate 111 J1,1vi11g· ,v,th 11s, "fo1·11 1\ris11111i, 
i1·0111 tl1e St,1tio11 ,it vVortl1i11gto11, 01110, ~,ho ,viii t,1lk ,1lJ011t ,01·11e ol 
tl1e obJee,t1ves ,tncl 11roble111s of tl1e 111·ogra111. 

j\,fr. A1·1su1111 the11 p1·e,e11tecl 111, acld1 e,s 011 ''S0111e 
jectives £01· the l1111J1·ove111ent ot Br:1l1r:111 ancl 11![r1/·1r1111a '' 

H1·ee<l111g OIJ­
(AJJp!a11,e) 

SO'NIE BREEDING OB_JECTIVES FOR THE IMPR0\7EMENT 
OF M1\.HONIA AND BERRERIS 

ToRtJ AR1su:--r1 
01·na111ent11ls Secl1or1, C1op, Reser11r.l1 D1111,1on, A,!!;IIC11lt111·r1l 

Re.,Pa1cf1 .'ir'1111c1·, [] .'i D(,'pa1·tr11e11t of Ag1·1citll111·p 

Tl1e t,vo clo,ely rel,1tecl gcne1·,1 of Br:1111:11dacr:ae, 1vlr1l1r111111 a11tl JJe1·· 
ue11s, co111pr1se ,L la1·ge g1·01111 ol 11selul or11a111e11tal ,hr11b,. t\ccorcli11g 
to Rel1der (4) there a1·e ,1bo11t 50 ,pecie,; ol 1vlr1f1r1n1r1 tot111cl in North 
and Central A1ne1·ic;1 a11cl in Ea,;t a11cl S011tl1 A,ia. and abo11t l 75 ,pecies 
of Be1·ue1·1s found 1110,;tly i11 East ancl Ce11t1·al Asia ancl Soutl1 1\111eric,1, 
,vith a few 111 No1·tl1 A111e1·ica, No1·t]1 t\l1·1ca, a11cl Eu1·01Je. i\·Id11y SfJCc1c, 
i11 these ge11e1·a ,11·e st1scept1ble to so111e of the r11,t fungi (P11cc1111(1 
f;llln11111.,) of cere,11,, act111g a, alter11ate 110,ts 1n the lile cycle, ot these 
fungi. For thi~ 1·easo11 tl1e c11lt1vat1on a11<l d1,tr1lJut1on ol 1·u,t-s11,ceJJ­
t1ble barberries ,111d 111,ll1011i,1s ,11·e proh1lJitecl i11 19 ,tates ,v1tl1i11 01· 
11ea1· tl1e ce1·eal g1·owi11g regio11s ol this count1·y Fo1·tunately, the1·e ,tre 
about 30 s11ecie, of b,1rber1·1e, a11<l 9 SJ)ecies of 111dhon1as that are rust 
resistant a11cl sale· tor cultivatio11 111 tl1ese state, (5). 1·11is grott!) of 
rt1st-resista11t species i11clucles 111a11y cliver,e a11cl attr,1e,tive tyJJe;, ;,111tablc 
fo1· use 111 a breecling progra111. 

A su1·vey ol tl1e l1terat11re 1nclicates 1!1e ex1ste11ce of 111any 1nterspeci­
fic and a fe,v 1nterge11t'ric hybr1cls 111 tl1e,e ge11era. Rel1cler (4) lists 
about 18 1nterspee,ilic i1yl)r1cls ol /3e1ue11s a11cl 2, 1VIaf101i111 hybrids. 
S0111e ol these hyb1·icls represe11t crosse, of quite divergent ,pec1es £1·0111 
1,riclely separatecl geog1·aphic,1l regions. l11te1·,pecific hyl)ricls of Be1·{Je1·1., 
nor111ally fo11nc! in the n111·,e1·y t1·,1cle, s11cl1 as B ste11opf1yllr1 ,incl R. 111en• 
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to, ens1s, show so111e degree of fertility. Der1ne11 (2) reported 5 success-
1t1l and 6 unst1cce,,sf11l inter,pecif1c cros,,es tro111 different cross con1bina­
tions of 11 Be1·b1'1·1, species He also tried so1ne crosses between 1W.a­
!1on1a aqu1frJ!1urn ancl 3 ,pecies of Be1·be1·1s and obtained seeds fron1 the 
cross of Ber/Jerzs !1ete1·opoda X l\1ahon1a aq1tifol11trn. He did not have 
any ,,t1ccess with reciprocal crosse,, of Mahon1a aqu1frJ[111m and Berberzs 
j1tl1r1nae 01· Berbc1·1s sc11·ge11t1r1na. Later atterr1pts at rntergeneric hy­
bridization by .Jen sen in S,veclen 1·esul tecl in the hyl)rids J.\!Iaf10111a aquz· 
f rJlzu,rn X Bc1 /Je1-1s sargent1a11a (3) and 1W.c1!1rJnict aqu1folzur11 X Ber/Je11s 
candzdula (6). At the pre,,e11t time there are at least 4 known 1W.af10-
be1·be1·1s hybrids. All of these 1ntergener1c Mahoberber1, hybrids are 
supposed to be sterile, non-f lo,ver1ng forn1s (2) (6) . 

Cytological stucl1es (2) (3) (6) also ,how a close relationship be­
tween the,e genera. Tl1e chro1noso1nes of 1W.ahon1ct and Be1·berzs are 
similar 1n nu1nber a11d ap1)ear;1nce, although there is so1ne disagreen1ent 
on the size ol these chron1oson1e,,. IVIo,,t ot the species studied so far 
have 28 chro1no,on1es, and only 4 ,pecies have bee11 found to be tetra­
!)loid:o with 56 chro1nosomes (I). 

Since 1nterspec1fic and even intergeneric hybrids can be obtained 
in these genera, there are good poss1b1lities ol combining diverse geno­
types to create nev\' ancl 11nprovecl form, of n1ahonias and barberries by 
breeding. Embryo-ct1lture tech111ques widely used 1n plant breeding 
cot1ld be employecl for the 1nore cliffict1lt crosses. Also, colchicine treat­
n1ents cot1ld be t1sed to induce polyploidy in tl1e,e species. Breeding 
could then be carriecl on ,tt the diploid and polyploid levels. Research 
,tlong these lines jt1st n1entio11ed is now in progress at our station in 
Columbus, Ohio. 

Some of the 1nore important objec·tives of our breeding program 
,ire l1stecl as follo,vs. 

I. Breecli ng £01· harcliness. 
2. Breeding for improved foliage and fruits of mahonias and bar­

berries_ 
3. Breecl1ng for 1n1proved d,varf forms. 
The hardiest species in tl1e ~roup of rust-resistant barberries and 

rr1ahonias are listed in Rehder's ?11Ianual (4) as being hardy in Zone 5. 
Included in this category are 4 species of 1W.al1on1a, 6 species of ever­
green Bc1·bc'1·1s, and ·1 species of deciduous Ber/Jc1·zs. These species are: 
1Wa/1on1a ar11t1fol1itni, M. repens, 111.. nervo.fa, iW.. lJealez, and Berberzs 
buxzfolza, B. ste11op!1ylla, B ve1·1·11c1ilosa, B. t1·1ancathophora, B. gagne­
pr11n11. B. jiilzanae, B. lf111nbergi1, B. ko1·eana, B. gzlgzana, and B. c1r­
curnser1·ata. By selecting fro1n seedling plants of these species we hope 
to obtain some hardy forms for breeding Hardy forms known to be 
growing 1n colder cli1nat1c zones will also be selected for further tests 
and breecling. By selecting and breeding for hardier plants we hope 
to extend the range of these specie, or their hybricls beyond their pre­
,ent geographical lin1its. 

The foliage of n1aho11ids c1nd evergreen barberries is the 1nost im­
portant attribute of the~e species There i,, a wide variation of foliage 
type,, not only between the ditlerent specjes but also within each spe­
cies For exa1nple, seedlings of J\l[al1<Jntr1 aqit1folzi1r1i exhibit a wide 
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range of !eat types tl1;1t v,11·y i11 size, shape, color, gloss, and· ab1!1ty to 
,,,i tl1stand w111 ter co11cl1 t1011;. Tl1e lol1agc ol most 1nal1on1as sl10,v va1·1-
ous clegrees o( inJL11-y clt1e to ,,,i11cl, st1n. ,111cl frost du1·111g the ,vi11te1· 
111ontl1s. So111e of tl1ese J)l,111ts lose tl1ei1- foliage early in the ,vi11ter, 
othe1·s reta111 tl1e111 101· lo11ger J)e1-1ocls, a11cl so111e keep tl1ei1· lol1age u11-
til SJ)ring The ,•a1-1,1\)1\1ty ol [oli,1ge t)'J)es 1nd1cates that 11111cl1 ,,,01·k 
cot1ld be clo11e 111 select111g a11cl l)1-eecli11g Loi- 11111)1·ove111e11t of foliage 111 
this grotij) ot j)l,1nts 

The l1·t11ts ol evc1·g1·ec11 lJ,11·lJe1·1·1es ;111cl 111al1011ias a1·e not J)e1-sistent, 
no1· ,11-e they so sl10,,,y as tl1ose ot so111e ot tl1e dec1d11011s barberries. 
Practically ,111 of tl1ese l1,1ve l)!t1isl1 01- lJ!ack lJe1-1-1es ,vl1ich a1-e q11ickl)1 

eaten b)' lJ11·cls ,vl1c11 tl1cy 1-11)e11 01- ,l11·1vel LIJ) ,,,1tl11n ,l sho1-t t1111e. How­
eve1·, there a1-e goocl i11cl1c,1t1011, tl1,1t ,0111e JJl;111ts in the SJJecies l1olcl 
thei1· f1-uit, 101- lo11gc1- J)e1·1ocls tl1,111 otl1e1-s \•Ve l1ope to select tl1ese 
Ba1·r1ng tl1e occ111·1-e11ce ot l,1vo1-,1IJlc 11111t,1t1011s atfecting l1-11it colc)r ot 
n1aho111,1s ,111cl evc1·g1·ee11 lJa1-be1·1·1es, tl1c clc,,elop1nent of 1-ed-lrt1itccl 
tor111s of these SJ)Ccies wo11 lcl en t,111 a long process of breec\111g and selec­
tion ot hyb1-icls sl10,v111g c,•e1-grec11, 1-ccl-L1·t11tecl, and rust-resistant ch,11-,1c­
ter, Except for ~0111e r11~t-s11sceJJt1ble 111aho11ias, the best -red-fr111tecl 
fo1-ms of l),1rlJer1-1cs :1rc all clecicl11011s ;\ 1·e1note but interesting j)Os­
silJ1lity 1, tl1e 11se of 1·ecl-l1·11i1ecl f\Tr111d1nr1 domest1ca 101- cros,1ng ,,,itl1 
111ahonias a11d b,1rlJerr1e,. 

The thi1·cl objective 1111cler co11s1cle1·at1on is that ot breeding ancl 
select1011 tor attr:1ctive clw,11-t lor111,. l~ccat1se ol the eve1- 111creasing 11eed 
for small sl1rt1bs, !Jrcecl111g 101· c!,,,a1·l 111ahon1as and lJarlJerr1es 1s a11 
in1portant o!Jject1,re of tl1c b1·eecl1ng JJI·ogra.111. Tl1ese d\\'arls ,hould IJe 
co1npact, slow-g1·0,vi11g tyJJes tl1,1t reta111 111ost ot tl1e good q11al1t1es of 
the species. So111e SJJecies of 111,1!10111as a11d ba1-IJe1-1-ies a1-e actt1ally dwa1-f 
species, but 111;111y otl1e1-s ,11·e f,111·ly l,11-ge sl11·11bs that ,,,ot1ld be 1no1-e t1se­
f11! 1n s111alle1· fo1-111s. 

LI"l'ERA 1·u RE Cll"El) 

I Darlingto11, C. 1). ,111cl \·\1)•11e, A. P I 956 Cl1ro111oso111e 1\tl,1s ot 
Flo,,,eri11g Pla11ts TI1e l\•f,1c1111ll,111 Co111pany, New York. 

2. Der1ne11, Haig I 911 1\ Study of Cl11-01noso1ne N u111be1· 111 Two 
Gener,t of Be1·/Je1·1d{1ce(1. j\1(1/10111(1 ,ind Be1·/Je11.1. .Journ. Arnold 
Arboretu,n 12: 281-287 

3 Leva 11, Albert 1944 011 tl1e Cl1ro111oson1es ot a N e,v 1\1.aho111(1-
Be1·/Jc1-15 H yb1·icl. He1-ecl1 t,1~ 30 401-404. 

4. Rehcler, 1\IJ1-ccl I 949. l\fa11t1al ol Cultivated Trees ancl Sl1rubs 
Hardy in No1·th 1\111e1-ica. The l\1acn1illan Co1npany, New York. 
Seconcl Edition 

5 U.S.D.A. 1956. Pl,1nt Pc,t Control Brancl1, C1rc11la1· 577. Sec­
ond Rev1,io11. 

6. Vaarama, ,A.11te1-o 1947 Contributions to the Cytology of the 
Genu, Ber/Je1·1s. l--lerecl1ta, 33: 422-424. 

ivIODERAl'OR Fl,El\•IER: Thank yo11 very much, ivlr. Ar1s111ni. 
Are there any qt1e,tio11s? 

ivlR .. JOHN HILL (Dt1ndee, Illino1s) : Toru, 
us of tl1e intergener1c c1-osses !)et\vee11 Be1·/Je1 is and 
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so111el10,1r 01· 0Ll1e1· l111c!111g tl1ei1· ,1',I)' 111to tl1e t1·,1cle? \,Vl1,1t c,111 yot1 tell 
tis ,1)ecil1c,1ll)' 1·eg,11·c!i11g l1,11·cl111ess a11d 1)1·opagatio11 111ethocls? 

j\,fJZ 1\ lZJSUi\,1 l Notl1111g, si11ce 1t ,,,as 0111)' tl11·ee ,,·eeks ,1go tl1,1t 
,,,c o!)t,1i11ecl ,1)ec·1111e11s 

j\,fQJ)EJZ,'\1.'0JZ l•L£i\,JEJZ. \,\Toti!cl Roge1· Coggesl1:1ll j)le,1se co111-
111e11t 011 tl1e 1·oot111g c111,1l1t1es ol tl1ese l1)'b1·1cl,? 

i\,IR JZOGEJZ COGC~ESH.<\LL (\,\7est Ne,1rb111·y, i\,f,1ss.): Tl1ey 
1·cic)t ,,e1·y ,,,ell t,1ke11 l1·0111 c11tt111gs i11 tl1e 111011tl1s of SeJ)te111l)e1· a11cl Oc­
tol)e1· 1\s l,11· ,1~ tl1e l101·111011e t1·eat111e11t is co11ce1·11ecl, Ho1·111ocli11 No 2, 
aJ)J)e,11·, to i)e tl1e l)c,t. Ho1·111ocl111 No 3 ~ee111s to l)e too ,t1·011g si11ce 
1t ge11e1·,1lly will k1ll tl1c l),1,es ol tl1e c11tt111gs Fo1· tl1e 111ccl1t1111 ,,,c t1,c 
s,1ncl ,111cl JJe,tt 1111xecl, l1all ;111cl 11.111, l)y volt1111e. 

1\,JOl)ElZ1\TOIZ FLEi\·IElZ: \·\1c1·e tl1cse !1yb1·icl, l,111·ly J1;11·cl)' 111 
110,to11? 

J\,JJ{ COCGE.SJ--11\LL· No, 1!1e)' ,1°e1·e 11ot 1'11ey clicl11't 1·c111,1i11 
tot,1lly cvc1·gree11. 1\, I I e111e111be1· tl1e J)o1·tio11 of tl1e J)l,111t wh1cl1 w,1, 
,1bove tl1c ,s110,v clelol1,1tecl ,,,1tl1011t killing the ,te111s, ;111cl tl1e J)01·t1on bc­
Io,v tl1e ,110,v 1·c111,1111ecl c,,e1·g1·ee11 ,incl 1·eta111ecl its leaves. 

i\,JQI)EJZ1\TOJZ FLEi\·IEIZ: Tl1a11k yot1 ve1·y 1r1t1cl1, J\,f1·. A1·ist11111 
S111ce ,,,e :11·e 1·111111i11g l)el1111cl ti111e I ,v,11 ask Lee Enr1gl1t ,ind Jol111 

Sj11!111 to c!ele1· tl1c11· t,1lks t111til tliis ,1tter110011, ,,,J1e11 ,ve l1,1ve a11 OJ)e11-
111g i11 tl1e J)1·og1,1111. 

U11lcss tl1e1·c ,11·c ;1111101111ce111e11ts, tl1e 111eet111g 1s ,1c!Jot11·11ed fo1· 
!1111cl1. 

Tl1e 111ecti11g 1·ece,,ec! ,it t,1·el,-c o'clock, 110011 



THURSDAY AFTERNOON SESSION 
December 4, 1958 

1·11c 111ceL111g ,,, ,is c,1llecl to 01·cle1· ,1 t 011e-f 01·t )' o'clock lJy l)1·c,1clc11 L 
SLC,l\1CllSOll. 

J)JzESIDEN·r 5·1-Er\VENSON. rl1c 111eet111g ,1111 [Jlc,1,c co111c Lo 

Fo1· tl11~ ,1ltc1·11oc11 tl1e JJ1·og1·;1111 111ocle1·ato1· is D1· St11,11·t Ncl,011, of 
tl1c ExJJe1·1111c11t;1I F;,1111, Se1·v1ce, Otta,,·,1, 011L,1110, C,111,1cl,1, ,vl10 ,11111 
l1,111clle tl1e JJ,111el 011 (;1•ee11!1011se P1·01;,1g,1t1011 ;111cl j\,J,111,1ge111e11L. !)1· 
Nelso11l 

!)1 Nc!s011 ;1:,511111ecl ti1c cl1,1i1·. (r\JJJJl,111,c) 

i\lOI)EIZf\TOIZ NELSON: Tl1,111k yo11, P1·es1cle11t Stc,1,1c11s011. \,Ve 
l1,1vc ,t f11ll JJ,111el tl11, atte1·110011, 111 acld1t1011 to sc,1e1·,1I Jl,lJJe1·s 1·e111,1111-
i11g !1·0111 1!11s 11101·11111g's 5e,s1011. Tl1e1·e ,,1111 be ,1 sl101·t c111est1011 JJe1·1ocl 
,1ftc1· e,1cl1 JJaJJe1· Fo1· 1!1ose q11est1011s ,,,l11cl1 c,11111ot !Jc l1a11cllccl tl1e1·c 
,,,ill IJc ,11111Jle OJJJJ01·111111ty 101· )'Ot1 to lJ1·111g tl1c111 LIJJ cl111·111g tl1e Q11cs­
t1011 l~ox JJer1ocl F1·icl,t)' C\'e11i11g 

Tl1c ti1·st 5JJeake,· 011 tl1is atter110011's progra111 1, i\1!1·. E. St1·00111beek. 
j\,fost ol yo11 l1,1cl ,111 occasion to see l11s setttJJ yeste1·cl,1y 011 the Lo111·. 
Howeve1·, l1e1·c i, i\1I 1·. Stroo,11 beek to clesc1·ilJe l11s 111etl1ocl of fogl1011sc 
JJ1·01Jag,1t1011 111 g1·eate1· detail 

i\1fr. St1·00111beek JJrese11tecl !1is talk, ''T'l1e P1·01J,1g,1tio11 ol Softwoocl 
C11tt111gs 1n Ll1e Fogl1011,e." (AJJpla11se) 

THE I'ROPAGATION OF SOFTWOOD CUTTINGS 
IN THE FOGHOUSE 

E. S1·Ro0?\1111,EK 
J,f,'(ll.//(;)' 1\Tl/)Sf:J )' 

),J!1/!rJ11gl1lJ)', 0/11u 

INTRODUCTION 
\,VJ1e11 1·e,1cl111g tl1e title of 111)1 pape1· 1 l101Je yo11 cl1cl 11ot beco111e 

co11l11sed by tl1e ,1101·cl, f<Jgho11se. Tl1e 011ly 1·easo11 I 11secl 1t ,,,as to clis­
ti11g11ish bet,1·ee11 the i11te1·111itte11t 111ist syste111 a11cl tl1e 11se ol ,L 11e,v 
L)'JJC of l1111111ditie1· ,,,J1icl1 1 a111 go111g to disc11ss 

D111·111g tl1e last G )'ea1·s, tl1e 11se of i11te1·111itte11t 1111st clc,1ices, i11 tl1e 
f1elcl of JJl,111t JJ1·01J,1g,1t1on !1as beco111e co1n111011 JJ1·act1ce. 1·111·011gl1 tl1c 
yc,1rs ,,,e !1,1,1c 5ce11 stead)' 11111J1·ove111e11t a11cl g1·eate1· efl1c1e11cy, es1Jcci,1lly 
111 tl1e 11,c ol 011tcloo1· 111ist f1·a111es Ho,1·e,1e1·, fo1· 111a11y 11111·se1·1es, g1·ce11-
l1011,c fJ1·01J;1g,1tio11 l1,1cl lJee11 tl1e e5talJl1sl1ecl JJatte1·11 ol OJJe1·,1tio11 ,11itl1 
tl1c ,1ccc11t 011 f,111 ,111cl ,11111te1· J)I'OJJag:1tio11 1·11e 111tc1·1111tte11t 1111st sct­
ttJJ 111:1clc it JJo,silJ!e to 111ake 11101·e ell1cient 11,c ol tl1esc g1·ce11!1011sc~ 
cl111·i11g tl1e ,11111111c1·ti111e. Tl1e IJig JJ1·oble111 !1acl bce11 !10,,1 to keeJJ tl1e 
l1111111clity tljJ ,111cl ,1t tl1e sa111e ti111e tl1e te111pe1·at111·e belo,11 ext1·e111e le,1els. 
l11te1·1111ttc11t 111i~t see111ed to be the sol11tio11. \,Ve ,it \,V,11·11e1· N111·,e1·y 
;11·e ;1J1·eacly 11si11g ;111 011tdoo1· 111ist f1·a111e ,,,itl1 goocl 1·es11lt,, !10,veve1·, 
t,110, t1JJ-to-cl,1tc g1·ee11!1011ses ga,1e 11s co11sicle1·able t1·011ble ,,1!1e11 11secl tl1c 
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co11vention,1l \v,1y cl11rir1g tl1c l1ot 111011tl1s ol J11ne, July and the ea1·ly 
part of A11g11st 

We cl1eckec! ,11itl1 v,11·1011, J)eOJ)ie 011 tl1e aclvisabil1ty of using an 
1nte1·1n1ttent 1n1,t systc111 1n tl1ese houses, but got 111ixed reactions. It 
,een1ecl that w1tl1 ce1·ta1n pla11ts like rl1oclode11dro11s a11d holly, the sat11-
1·ation of the J)e,1t-sa11cl 111ccl111111· ,vl11cl1 111evitably took place, was detri-
111ental to tl1e 1·oot111g J)roces,. This was 011e of the i1nportant rea,ons 
"'hY we J)OStJ)011ed the 111st,1ll,1tio11 ot ,111 i11ter111ittent 1111st set11p, since 
these t,vo ite111s 111ake ti}) 011r 111a1n g1·ecnl1011se c1·01), 

In the s11111111e1· ol 1957, I l1,1cl tl1e OJ)J)o1·t1111ity to visit 111y ho111e 
co11nt1·y, Holla11cl, a11cl SJ)e11t co11s1c!e1·,1ble ti111e i11 Boskoop Right alte1· 
the ,11.tr I hac! se1·vecl 111y ,IJ)J)t·c11tice,l111) ,it tl1e 11111sery ot S1e1n van 
Klave1·e11, one of tl1e fo1·c111ost J)t·o1),1gato1·s 111 that n111·sery-town. The 
previo11s yea1· he l1acl ,,111tcl1ecl l1is e11t11·e 1)1·01)agating ope1·ation lro111 
fr,11nes to g1·eenl1011ses. J\,£1· v,1n Kl,1,1e1·en l1ad been laced with a prob­
lem ,i111il,1r to 011rs, ,1ltl1011gl1 the11· te1111)e1·,1t11re r,111ge 1s not as extre1ne 
,1s here 111 tl1e St,1tes, 1c, l1CJ\11 to keCJ) h11111iclity 111) and air temperat11re 
clown while 11si11g OJ)er1 l)e11c.l1es Alter s0111e experi111enting he had 
fo11nd a ,ol11t1on, th,1t st1·11ck 111c ,1s quite 11n1que, si1nple, but efficient. 
He l1ad linecl tl1e I nsicle of h15 ho11,es witl1 J)olyethylene ,ind was 11si11g a 
S,viss 1nacle ''Defe11sor'' l1111n1cl1f1e1· to 1n,1111ta1n a constant, heavy tog. 

This l1u1111clilier of ,in ,1ltogctl1er new cles1gn wa, built strictly !01· 
1nd11str1;1l p111·poscs ;incl l1,1cl proven itself to be eltective, and quite re­
liable thr11 the post w,1r yc;irs. I v151tecl van Kl,1veren's N11rse1·y several 
ti111es cl11ring the 111011tl1 ol f\11g11,t, ;incl 111clg1ng by the fine results he 
h,1cl with hi, nc,v g,1clget, 1t sce111ecl to be well suited for greenhouse use 
also. For instance, lro111 Fel)1·11a1·y 1957 until Nove1nber ot that year 
l1e raisecl his tot,11 011tJ)t1t ol ,oft,vooll ,111c! eve1·green cuttings by 2()0 
J)er cent ancl h,1c! to l111·c t,vo extr,1 111c11 to keep up with his prod11ction. 
Now, as sever,1I ol tl1c 'l~oskoo1)ers'' i11 tl1e a11d1e11ce well know, these 
,1n1azi11g re,11lts, ,1cl11cvell i11 l{oskoo1) d1cl 11ot 111e,1n tl1at the same could 
be d11plic,1tecl l1cre i11 tl1e St,1tes, ,1ltho11gl1 it was alway, worth a try. 

l~11t l11·st, let 111e ex1)l,1111 ,1l)out tl11s l111111idilie1· and the way it is put 
to 11se In the gree11l1011,e 

THE I)l::FENSOIZ HLJJ\,fJDIFIER UNIT 

The Def enso1· 111oclel 3()00 ,incl tl1e 11n J)roved 111odel, 3001 consists 
ol a centr1f11gal 11n1t witl1 ,1 l;1111ella1· cle,·icc on top ot ne,,, design, which 
1s dr1ve11 011 l)y a l11gl1 SJ)eecl electric 111oto1· '1'l1i~ apparatus 1s placecl 
1n a ~!1allo½1 J),111 of ½1ate1·. ,,v11cn OJ)e1·at111g, the wate1· 1s sucked up 
tl11·u a co11e-sl1a1)ecl !10!!0"' att,1cl1111e11t belo,,, tl1e d1·1veshaft. It 1s next 
J)ttshed at higl1 SJ)eecl l)y ce11t1·1f11gal action th1·11 18 s111all holes >\1hicl1 
encircle tl1c tOJ) of the co11e a11cl tl1e11 it 1s guiclec! by 2 1·evolving sa11cer­
like cl1sk, to the ,1to1111zc1· g1·1cl, >\1l11ch 1s ,in al11n1in111n ring with 11a1·-
1·ow slit-like 01)e11111gs tl11·11 ,v!1icl1 tl1e \1'ate1· 1s forcecl at ve1·y high speed 
and then co1npletely VJJ)ot·izecl. Finally, the plastic propellor on top 
of the d1·i,,eshaft >\'ti] suck tl1e ,,apo1· 11p>\1ards ,ind distrib11te it thru the 
greenhouse. The !)Ortable Defenso1· ,veighs about 18 lbs. The motor 
outp11t is 1/10 H.P Voltage c,1n eithe1· be 220 or 110 volts, 50 cycles 
AC. The consu1npt1on of c11rrent is about eq11al to that of a 75 watt 
lan1p. 
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By n1eans of an insertion collar on top of the hu111idi£1er one can 
regulate the fineness of the fog and tl1e output of wate1·. When the 
te1nperature goes up we use a so1newhat coarser fog by raising the 
collar. By so doing there will be a ve1·y sligl1t film of water deposited 
to keep the lea,,es moist and prevent burning. 

The apparatus has to be cleaned every tl1ree to iour weeks as does 
the w,1te1·, since algae will soon develop u11cle1· the l1ot hu1nid cond1• 
tions. Then, there is tl1e question of the use ot a humidistat. We do 
not feel the neecl for 011e. For 011e tl11ng, wl1en it is sunny ancl warm, 
a constant fog has to be 1naintained any,vay, while tinder otl1er circum· 
stances, like intern1ittent sunsl1ine or cloudy but bright skies, the per• 
son working 1n tl1e boiler roo111 can m,1nipulate the timer ace,ordi11g to 
the need. Of co11rse, a humiclistat co11lcl be ot val11e it it coulcl be rig• 
ged up to an alar1n device that ,vo11ld be set off 1f the hu111idity dropped 
s11ddenly. 

The actual measurement of the wate1· particles is son1ewl1ere be­
tween 1-5 micro11s, tl1at is 1-5 thousa11dth of a 1nillimeter in diameter. 
This is very 1n1porta11t, because it explains ,vl1y ,ve are deali11g with a 
fog and its typical q11alities rather than 501ne lorm of ,nist. 

In the first place, tl1is is one of the reasons why tl1is vapor-like fog 
acts like a gas a11d penetrates evenly thro11gh the wl1ole area. Secondly, 
beca11se the ,,,ater particles a1·e so s1nall the fog is relatively dry in fact, 
during its operation in the daytime tl1e1·e is l1ardy any precipitation 011 
the cuttings and the medium. However, the air humiclity is always very 
high, even if tl1e hu1n1difiers a1·e not 01)erated const,tntly. When the 
temperat11re st,11·ts to d1·op at night 01· on cloudy days tl1ere is consider­
able condensation both on leaves of tl1e cuttings and the polyethylene. 
The latter results i11 ~0111e runoff bec,111se ol tl1e })itch of the ho11se. 
1\1ost o( it clis,tpJ)ears behind the edge ol the bench, although so1ne will 
end up in the mecliu1n This, by tl1e way 1s the only lo1·m of watering 
which the peat medi11n1 receives cl11ring tl1e ent11·e rooting process. 

GREENHOUSE PREPARATION AND ivfANAGEl\,fENT 
The capacity of one humidifier lies between 10 to 15,000 cu. ft. of 

greenhouse area. We are using 2 units 1n a 50 by 9 tt. greenhouse and 
we are able to 1naint,1in a thick and eve11 fog througl1 the e11ti1·e house 
at all times. 

1 want to stress the importance of 11sing polyethylene lining withi11 
the house. This tigl1t, inside cover ,v1ll 1)revent the greenho11se tro111 
cooling off too rapidly cluring tl1e night since tl1e a11· S}),tce bet,veen the 
glass and plastic lining acts as an 1ns11lator l\!Iore i1npo1·tant, it seals 
in the fog. We believe it ,vo11lcl be i111J)Ossible to n1aintain a heavy fog 
without the plastic cover, beca11se tl1e ,vate1· pa1·ticles would constantly 
condense against the 1·elat1vely cooler glass ancl 1·11n off through the 
cracks. 

Tl1e greenhouse is kept fairly heavily ,vh1te-wasl1ed through late 
~pring, sum1ner and early fall 1vith a heav1e1· coating along the 101ver 
edge. This will be sufficient in the early 1no1·ning and late afternoon 
hours, during sunny days or periods of inter1n1ttent sunshine. During 
hot days, an additional 5hade is rolled out between 9 in the morning 
and 4 o'clock in the afternoon. Even then, the temperature will rise 
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1·apidly ;111d ofte11 J1ove1· lJet\vee11 90 a11cl 100 clcg1·ees F. D11ri11g ,,e1·)' 
l1ot days we will occasio11,1lly 1·111sc the 11ewly st11ck solt\vood c11tti11gs 
,vitl1 a f111e 1111st 11ozzle 111 01·cle1· to cool the lea,,es so111e,,,J1at. 

FOGHOUSE JlROPf\.GATION 
Unde1· tl1e fog-like co11clitio11s ,,,e c,111 c1·e,1te ,,,itl1 tl1ese l1111111clil1e1·s, 

it 1s possible to kee1J 1J1·,1ct1cally e,1e11 the softest t)'J)e of c11tti11gs i11 a 
t111·gid co11clit1011 f\.s ,t 111,1tte1· ol lact, it l1appe11~ ti111e ,111cl agai11 tl1at 
solt c11tti11gs a1·e cl1·01JJJecl lJe,11ee11 tl1e ro,vs ;111d tl1ey 1·oot Jtlst as I eaclii)' 
,v1tl1011t ,tny cl1·y111g 01· ,,,ilt111g. As !1as lJee11 de111011st1·;1tecl ,,,ith 111te1·-
1111tte11t 1111st, ge11e1·,1lly tl1e sotte1· the c11tt111g tl1e e,1sie1· 1t ,,,111 1·oot. 111 
this co11st,111t log the c11tti11gs clo 11ot 1·ec111i1·e 11111cl1 11101st111·e !1·<)111 tl1e 
1nediu111. Co11sec111e11tl)', tl1e 1necl111111 c,111 be 1·el,1ti,·ely cl1·y and, ,,,J1at 
is ve1·y i111po1·t,111t, , 0e1·)' loo~e ,1°1tl1 JJ!e11t)' ot oxygen a,1,11lable 101· tl1e 
1·ooting }Jt·ocess. 1·11e 111ed111111 ,,·e 11se 111 0111· iogl1011se co11s1sts ol 3 JJ,11·ts 
D11tch pe,1t and 2 JJ,11·ts co,11·se JJe1·!1te. Tl1e perl1te 1s ~oaked witl1 v-0,1te1· 
,,,J1ile still i11 tl1e lJ,tg ;111cl tl1e11 1111xecl ,v1 tl1 tl1e cl1·y, ~l11·edclecl peat. This 
g11,1rantees 11s a 11111(01·1111)' 111oist 1111xt111·e, ,,,J11cl1 1s tl1e11 cl11111pecl loosely 
1n Jlats. ,,\Te stick tl1e c11tti11gs 911ite close 1n tl1is 111edi11111 v-11tl1c>11t ,111y 
JJ,1ck1ng ,ve tl1c11 1·111se tl1c !lats l1gl1tly ,v1tl1 a 111i~t nozzle before tl1ey 
,11·e ca1·1·1ecl i11to tl1e fogl1011se. 

I ,v1ll 110,v g1,1e )'Ot1 a cl11·011olog1c,1! 1·e1Jo1·t ol 0111· s11111111e1· IJ1·01Jaga­
t1011 sequence 111 the togl1011se. ,-ve sta1·tecl 011t 011 Ap1·il 16 by t1·i1n-
1ning tl1e sott g1·0,1°tl1 oil tl1e J l,t ts of t1·;1nspla11 ted everg1·een ,tz,1leas, 
,,,I1icl1 l1a,1e bee11 o,1e1·,1•111te1·i11g 111 tl1e g1·eenl1011se SJJace tlJJ 11ntil tl11s 
t1111e. ,-v1tl1011t 1·ec11tt111g, st1·ip]Ji11g 01· 1J111ch1ng we st11ck tl1ese t111y c11t­
t1ngs, 500 to a flat. Tile)' 1·ootecl ,v1thi11 3 to 4 weeks, ,,,e1·c t1·;111spl,111ted 
i11 tlats ,1fte1· 5 ,,,eeks a11cl tJt1t 111 ,111 011tcloo1· ±1·a111e. 

On ;111 expe1·i111e11t,1l b;1s15 ,,,c cl1d tl1e sa111e tl1ing ,v1tl1 l1)•b1·icl 1·!10-
clode11d1·011s 011 i\1f,1y 15tl1 Tl1ey 1·ooted ,,,ell, w1tl1in 5 ,veeks. D111·i11g· 
tl1e latte1· JJ,11·t ol i\•f,1y ,111cl early J1111e we 111,1cle soltwoocl c11tti11gs of 1·ecl 
111,1ple P1·1111i1.~ c1ste11r1 a11cl Nev,'JJ01·t, Pi11k dog,1•oocl, 1vlr1g1iol1a stellr1tr1, 
Rl1its cot111us, Cot1111easte1 .,c1!1c1fol1a floccosa, ancl flex pe1·nyt. I 1·ealize 
tl1at most o( tl1ese SJJec1es can be 1·ooted i11 111tc1·1nitte11t 1nist lra111es 
However, tl1e JJ0111t is tl1,1t \1'e 1·ooted tl1ese iten1s from ve1·y soft wood 
q11ite early ,vl1e11 !1e1·e i11 No1·tl1e1·n Ohio the 11igl1ts a1·e st1ll too cool to 
11se tl1e 011tcloor 111ist facility, ellicie11tly. Beside~, root111g 11nde1· fog is 
so ve1·y raJ)icl ,incl JJrof11se tl1at tl1e t1·a11s1Jla11tecl ct1tting~ l1ardl)' suife1· 
a11y transJJ!ant sl1ock b11t keeJ) 1·1gl1t 011 g1·0,11111g v1go1·ously. One 1·e,1so11 
{01· this 111a)' be tl1e fact tl1at tl1e1·c is ,1bsol11tely 110 leacl1111g du1·i11g the 

• 1·oot1ng })rocess 

f\.DVi\NTAGES OF FOGHOUSE PROI'AGATION 
S0111e of tl1e 11111Jo1·t,111t ,1cl,·,1ntages ol tl1e logl1011se c,11ne to ligl1t 

,vl1cn we we1·e ,1ble to ~tick ot11· l11·~t batc.11 ol 1·hododend1011 c11tt111gs ,it 
tl1e e11cl of f llllC. These by tl1e ,,,,ty, ,,0c1·c SOlllC\\1l1at !1a1·de1· tl1a11 tl1e 
1J1·evio11sly 111e11t1011ecl soft,vood ct1tti11gs, ;1ltl1011gl1 still in ,t condit1011 
,vl1ich ,ve1·e diffic11lt to 1·oot 11ncle1· i11te1·1111ttent 111ist. These cuttings 
were cut, ,vo11nclecl, stripJJed to 3 leaves, and dipped in a weak solt1tio11 
of IBA in alcol1ol. Tl1ey ,,,e1·e 11111for111ly 1·ooted afte1· 6 ,,,eeks a11d ,ve 
keJJt re1Jeat111g tl1is 01)e1·atio11 011 ,t li1n1ted scale afte1· eacl1 g1·0,,,th pe1·iod 
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ot ou1· rl1odode11dro11 stock pla11ts. The 1·ooted cuttings were then flat­
ted up and kept outdoo1·s like tl1e everg1·ee11 azaleas. f'or the first time 
,ve will, be able to ove1·,vi11ter all this 1naterial 1n coldframes instead of 
!1eated g1·eenl1011sc,. The last batch of 1·hododendron cuttings was 
111adc bet,veen A11g11st 24 a11d Septe1nber 12 and we are in tl1e p1·ocess 
of t1·ansplant1ng tl1ese at tl1e ])t·csent t1n1e. Percentages and nu1nber of 
1·oots va1·y f1·om gooel to ve1·y good. The inte1·esting observation we 
have 111,1cie is th;~t tl1e 1·ed and tl1e 11101·e el1lticult to roan varieties 1·oot 
very ,veil ,vhcn taken early in a soft conditio11. Another i1nportant 
ite1n in Septen1ber ,11as CotrJnea.1·te1· ap1c21lata, which again rooted quite 
ea,1ly. 1-\ll the sott1A•ood c11ttings I !1ave 111e11t1oned were dipped in a 
,1·eak ,ol11tion o( IRA, in alcol1ol anel v1•ate1·. ]11 most cases the cuttings 
,v1ll root w1tl11n 2 to 3 ,veeks. 

The 111ost i111po1·ta11t adva11t,1ge ol the loghouse is the fact that we 
l1ave fo11nd a 1·eli,1l)le ,1n<l J,1irly easy way to effectively operate our 
g1·eenhou,c tl11·011gl1 the s11111111e1·. vVe also are able to start our propa­
gat1011 p1·ogr,1111 11101·e tha11 2 111onths earlie1· than usual. We have root­
ed sizedblc qua11t1t1es ol cutt111gs ,it ,t tin1e when they still had a whole 
,u111111e1·'s g1·0,v1ng season al1ead ot then1. Fo1· exan1ple, we transplant­
eel Pr111zus c1st111a ,111d Newport cuttings into peatpots, planted then1 out 
in peat beds i11 ea1·ly 1\11g11st and got 6 to 8 inches of growth by the end 
ol Se1)te111ber, pl11s a heavy root sy~tem. 

A11other advantage 1s 1he £,,ct that the togl1ouse is easy to 1·u11. It 
1·equ1res JUSt a little 11101·e care tha11 a mist fra1ne. We control tl1e 
humidifie1s with a one hou1· ti1ne1· which can be set from continuous 
dow11 to any time interval within one ho111·. However, we are consider­
ing the use at a diffe1·ent time1· 11ext yea1·. The water level in the pan 
1s 111a1ntainecl by a sin1ple float device. This year we kept this pan fill­
eel by l1anel, altho11gh next year ,ve intend to inst,111 a sn1all central tank 
to feed botl1 pans. l)111·i11g cont1n11ot1s t1se the Defe11sor unit will con- · 
s11111c f1·0111 ¼ to l gallon of ,vatc1· an ho111· wl1ich is low indeed com­
j)a1·ed to 1nte1·n11ttent n1ist The 011e extra job i11volved i11 the toghouse 
operation is the 11eed £01· p1·act1cally daily sl1ading of the !1011sc cluring 
the hot s111111ne1· 1110n ths. 

We were s111·priseel to fi11d no fu11g11s p1·oble1ns whatsoeve1·, although 
,,•e expecteel tl1e O[Jposite D11r1ng d,11·k cloudy ,veathe1· we occasionally 
added s0111e Natr1phene ftrngicide to the wate1· which the humidifiers 
spread evenly through the entire ho11se and which seemed to be ade­
quate (01· fu11gus cont1·ol. 

The one tact that ,,1e ca11 110,v root hybrid rhododendron cuttings 
£1·01n J u11e on, 1nakes the Defensor worthwhile for our type of operation. 
'\!\Te feel tl1at tl1is fogl1ouse 5etup will 1nake it possible for smaller nurs­
e1·ies with !11nited p1·opag,1tion facilities to grow 111ore ditficult-to-root 
111aterial the111sclves. Be£01·e I 111ention son1e o{ the disadvantages I 
want to 11ote that the fogho11se is no co1npetition to the intermittent 
1nist facility. We ,vi!! still root 0111· la1·ge q11antities ol easy to root 1na­
te1·ial like flex, Py1·acantha, V1bu1·1121m, EucJnymus and ]urzipc1·us hetzi 
in the outdoo1· 111ist. vVe consider the foghouse the ideal supplement 
to ou1· 1ntern1itte11t 1111st setu1), which enables us to make good .use .of 
011r greenhouse space £01· 1·ooting the 11101·e difficult to root species of 
plants. · 
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DISADVANT1\GES OF THE FOGHOUSE 

Now let us mention so1ne ot the cl1sadvantages ot the toghouse. The 
1na1n one 1s 1n the d1tf1culty th,tt is causecl when the Jlats of 1·ooted cut­
tings are taken out of tl1e toghouse ,tncl have to be gradually ha1·denecl 
off. If this is not done 1)roperly, especially during J11ne, July and Au­
gu,t, the cuttings will literally burn up. At fi1·st we placed the,e flats 
in frames under l1eavily wh1te,\rashecl sashes to keep the111 very cool 
After several clay, ,ve gradually gave the111 more light a11d finally alte1-
one week ,ve ventilatecl the fra1ne. This was a slow and cu111l)er,on1e 
process. Next t1n1e ,ve b111lt ,tn 1nte1·mittent mist line over this lrame 
and ran 1t on a 2 1n1nute cycle, ,vh1le ,hades were kept on clu1·ing the 
tirst several days. 'This 1nethocl !)rovecl to be very satisfactory and we 
intend to use it 1n the fut11re. Jncidentally, the rhocloclendron cuttings 
a1-e easy to harden ofl giving us no trouble tro1n Septe1nber on in ot1t­
door beds tinder ,hacle 

The second disadvantage is one the fogl1ouse has i11 co1111non witl1 
the intermittent n11st. In both cases \\re ,tre depe11ding l1eav1ly on 111e­
chanical devices and these 1n1gl1t fail 11s ,tt so1ne ti1ne or other. ln such a 
case cuttings 1n the foghouse would be even 111ore vulnerable than those 
uncler 1nist. 1 f power fail11res or obstr11ct1on of the water flow 1s not 
noticecl i1nmediately it \\rill 1nean the total loss of the crop. In case of 
an emergency ,ve are J)repared to cover the ,vhole greenhouse with heavy 
1·eedmats, and use mist nozzles to keep the cuttings 1no1st Fortunately 
we have not !1ad to resort to this technique as yet. 

CONCLUSIONS 

How 1·eliable tl1e De[e11sor ,\·111 t111·n out to be has yet to be p1·ove11. 
However, juclg111g lron1 its 1·ecord 1n Europe and by the fact tl1at it is 
Swiss 1nade, we are conf1de11t that it ,1r1Jl be a worthwhile investn1ent. 
We use the Defensor h111nid1[1ers fro1n April until Noven1ber, that is, 
during the time that ,un heat is of 1n1portance in the greenhouse. Last 
year we used one until the m1dclle of December, but did not notice ,1ny 
be11eficial effects. The fog see1ns to keep tl1e house too cool and tl1e 
heat of tl1e pipes 111akes tl1e fog disappear in1r11ed1atly afte1· tl1e hu­
midifier stops. 

' 
I have told you about the use of the Defensor ht1mid1f1er in re,pect 

to the rooting of cuttings, l)ut I am sure that 1t has many 1nore applica­
tions in the field of propagation. L,tst year ,1re put some seed flats of 
rhododend1·on and Hyd1·a1iger1 pet1ola1·1s 1n the foghouse a11cl we noticed 
a ve1·y gu1ck ger1ninat1on, ,vhich res11ltccl 1n a dense, even stancl with­
out any signs of fung11s invasion. 

While I was 1n l1oskoop I ,vas told that a nu1·,eryman there had 
quick and good result, when he pt1t his sun1mer grafts of Blue Spruce 
in a fog section. "\,Ve intend to conduct s01ne tests to see what can be 
done with grafts in this fog environment. 

There is a some,vhat comparable American prod11ct on the rr1arket 
which has been frequently adve1·tised 1n the American Nur,eryman 
magazine. I have tried to find its specifications and other details with­
out much s11ccess. 



Tl1e re1)rese11t,1t1ve of Defensor J11c. i11 tl1e U.S. is: J\,J1·. Re11e Fo1·s­
te1·, c/o Re11e Fo1·ster Co lnc, 432 Fottrth Ave., Ne,v York 16, N.Y. 

;\s a final co111111e11t I tee! that I sl1oulcl caution ,tgainst too 111uch 
e11tl1t1s1as111 £01· this ht11111clif1er To 111e it 1s Jtist anothe1· good applica­
t1011 of 111ist p1·01),1g,1t1011, 011e tl1,1t i11c1·eases the 1)otentialities as ,vell as 
tl1e ,vo1·1·ies of tl1e JJl'OJ),1g,1to1·. .A.lso 1 ¼',t11t to ex1)1·ess 111y g1·atitt1de to 
111)' for111er e1111)lo)1e1·, te,1rl1e1· ;111cl t1·iencl, J\,f. S1e111 ,,011 K,1lve1·e11 of Bos­
kooJJ, Hollancl. Tl1,111k yott. 

* * 
l\1fODEllATOll NELSON: 

1110s t excel I en t clesrri JJt1on. 
J\,f r. Stroom beck, 

Are 

* * * 
Tl1,1nk you, l\1r. Stroo111IJeek, for tl1at 
there ,tny questions to IJe clirected to 

J\,fJl. ALBERT l,O\,VENFELS (\,\111ite Plains, Ne,v Yo1·k): Ho,v 
cl1cl yott kno,11 yott h,1cl to shacle yot11· l1ot1ses 1n tl1e ;t1111111e1·' Did yott 
t1·y it \\11thot1t shacle:, 

1\1IR. STROOJ\1fl3EEK: I c!efinitely cl1cl, but whe11 I s,t\\' tl1e first 
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111en ts? 

A1·e tl1ere a11y otl1er qt1estion5 or coin-
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J\,f OD ERA TOll NELSON. Tl1,111k )'Ott, J\,f 1· Stroo111 beek. 



This next t,tlk 1)ro111ises to !Jc ,111 i11tcresti11g 011e I a111 ,ure tl1at 
so111e ot you got ti!) tl1is 1nor11ing a11cl took a look at yot11·scll in the 
n11rror and saicl, ''Wh,tt 15 it ,,ortl1?'' ,,Veil ,stancla1·cls like those can 
be switchecl tip ,t11cl clo,v11, clepencl111g 011 tl1e occasion. However, the 
standard of tl1e 1·ecl and IJl11e of tl1e ledger sheet is one tl1,tt car1not be 
igno1·ed in t\1e i11cl11st1·y ancl, tl1erefo1·c, it is ,vith pleas11re ,,,e h,tve l\1Ir. 
He111·y A. ,,vellcr, D11·ecto1· of Pe1·e1111i,1l P1·ocl11ct1011, 11·0111 tl1e C. ,,v. 
Stt1a1·t Co1111Ja11y, N e,,·a1·k, N e,v Y 01·k, to t,tlk to 11s 011 ''P1·01),tg,ttion 
Dollars and Se11se." i\•11·. ,,velle1·. 

i\!Ir. ,,velle1· 1·e,1cl l11s pre1)a1·ecl 111,11111script. (Appla11se) 

• 

PROPAGATION - DOLLARS AND SENSE 
H1,NRY A. "\,V1.L1,1,R 
C 111. Stiict1·t & Co. 
1\1 e,1,a 1 /1, "A' eru }' 01-ll 

In the io111· yea1·s tl1at I h,tve attc11cled these 111eeti11gs, 1 clo not 
1·ecall anyone ever st1·essi11g the :1ctt1,tl cost ot JJropagatio11. Js not being 
,1,vare of the cost ol J)rOJ)agation, arid cloi11g so1nethi11g abot1t 1t, Jtlst ,1s 
irnportant to tl1e 1111r,ery111:-1n as tl1e ''k11ow-how'' ol p1·op,1g,tt1ng? 

Altho11gh J)rOJ),tgatton h,ts been p1·,1cticed since ,tl111ost the begin­
ning of ti1ne, ,tncl p1·ocecl11res l1:-1ve bec11 basically tl1e sa111e, there are 
ways of modtf)•i11g tl1ese tl1at w1ll 1·es11lt in a better plant, g1·e,tte1· yields, 
and an act11al clecre,tse i11 cost ot J)rocl11ction. 

The t,,,o ,,,orcls, clollars, a11cl sense, have a cl1rect bea1·ing 11po11 each 
othe1·. Using co111111011 sen,e ,,,hen J)1·od11c111g pla11t n1ater1,tl docs 1·es11lt 
in a greater p1·of1t, clolla1·-,,•ise. vVe a1·e all vitally inte1·estecl in JJ1·op,t­
gation, or ,,•e ,vo11lcl11't lJe he1·e toclay, lJ11t I wo11der 110,v 111a11y of us are 
,1ware of, or k110,v 110,v 11111ch a given ite1n costs 11s to J)t·opagate a11d 
grow. Do we k110,v il it 1s prot1t,1ble to keep certain ite111s i11 our line? 

Since I 11,tve bee11 keeping acct11·,1te cost figures ,ve 11,tve eli1ni11atecl 
apJ)roximately IO ,•,11·1et1es of JJ!a11ts, s11111Jly IJeca11se, 110 111atte1· how ,ve 
propagated tl1esc, tl1ey ,,,e1·e not IJ1·oii t,tble to keep i11 0111· li11e. "rhis 
iclea of kee1)i11g co,t 011 e,1ery ,,:,1·1et)' gro,,•n 1night see,11 t111necessary to 
yot1, b11t d11ri11g 011e ,e,tso11 of g·1·0,ving P/1!0.x siibiilc1ta, ,ve sl1owecl a loss 
of $900 00. If J 11,tcl 11ot kept acc11rate co5t 1·ecords on this SJJecii1c 1ten1, 
we ,vould p1·obably l1ave continuecl to g1·0,,• it tl1e 5a111c ,vay, year alte1· 
year, with the loss \Je111g absorbecl by tl1e !)roiit of anotl1er va1·1ety Now 
'-''e will eithe1· have to lincl a 1nore ce,0110111ical way ol p1·op,1gat1ng ancl 
growing Pl1lox ,i1f1iilntc1 01· eli1111nate it 11·0111 ot1r line of g1·owi1·1g. 

Let 1ne give yot1 a b1·ief eXJ)la11;1tion of 011r cost J)rogra111. All ex­
!)enses inct11·1·ecl f1·0111 tl1c t1111e a ct1tti11g 1s taken t111t1l it reaches 1na­
tL11·ity are cl1a1·gccl to that gi,1e11 ,•,11·iet)'· It 1·eq111res ,1 lot ol t1111e ,incl 
el fort to keep tl1ese claily 1·eco1·cls st1·a1gl1t, b11t it gives 11s ,1 J)ict11re ot 
wl1ere and to1· ,vl1at \\'e are spe11d111g 111oney vV1th this 1J1·ogra1n ,ve 
,11·e ,tble to dete1·111i11e: (I) it a11 ite111 is JJrof1table to g1·0\v, (2) the 
111ost econo111ical 111etl1ocl of J)ro1J:!gat1011 ,111cl gro,vi11g, (3) tl1e cost to 
g1·ow the ite111, ,lnll (4) tl1e sale 1Jr1cc. 

There are tl1rec j)l1ases of OJJe1·,1tion \\'Ithin ot1r nurse1·y "'l1c1·e I feel 
,ve l1ave bee11 ,tblc to recl11ce cost conside1·,tl)!y, na111ely: (l) ~to1·age of 
1·ootecl c11tti11gs, (2) ,1•eec! co11t1·ol, ,111cl (3) 111ist p1·01Jag,1tio11. 
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Fo1· ~CVCJl yc;11·~ 110\V, ,ve l1ave 1Jee11 sto1·ing cuttings llllCle1· co11trol­
lecl refr1ger,1t1011. Tl1is e11,11J!e~ 11s to hole! ot11· cuttings in perfect con­
clition fro111 the t1111e tl1ey ;ire ,,:ell 1·ootecl until the ti111e tl1ey are to be 
1Jl,1ntcc! i11 tl1e lieicl l~y cloing so, we ,tre ,1ble to get two crops irom 
tl1c s,1111e g1·cc11ho11~c S]Jace tl1,1t in the JJ,tst JJ1·oclucecl only one 1.'his 
icle,1 of storing 1·ootccl c11tti11gs ,v:1s lJ1·ot1gl1t to 011r ,tttention by the pre­
l1111ina1·y ,vork clo1~e ,it Cor11cll U11ive1·s1ty IJy D1·. \1/ill1a111 Snycler We 
follo,v tl1e JJ1·ocecl111·e tl1,1t wl1e11 tl1e c11tt111gs l1ave initiatecl one-l1alf inch 
1·oots i11 tl1e ~,111cl, tl1ey ;ire lecl w1tl1 ,l w,tter soluble plant food every 
two weeks to 111c1·easc v1t,1lity. ;\lter s11tl1c1e11t root111g, tl1e c11tti11gs are 
re111oved 11·0111 tl1e 1Je11cl1, se,1lecl 1n 1Jolyetl1yle11e b,1g~ ancl tl1en placecl 
i11 colcl sto1·,1ge. 1.·11c 111ost i1111Jort,111t co11s1cleratio11 cl11r111g tl1is JJe1·iod 
is tl1at of te1111Jerat11re co11trol. By 111,1111t,1111i11g a consta11t 34° F. we 
l1,1ve 1Jeen ;11Jle to c;11·ry c11tti11gs ttntil s11ch ,1 ti111e th,1t they ca11 be plant­
eel i11 tl1e SJJ1·111g. Tl1i5 11,1~ 1Jeen 101· ,ts 1011g ,1 JJeriocl as 4 111011tl1s. The 
c11tti11gs tl1,1t ,vc l1ave s11cces5f11lly sto1·ecl 1Jy tl1is 111etl1ocl inclt1de: Te1t­
c1111111 rl,11,n 11 ecl1·11s, B 11 x11 J' se11ipe11.111 c11s, L1 git., tr1t1n v1ca1-y1, C f11·ysc1ntf1e-
1n 11.111. .,pp., ,1stc1 1pp., 1~·11r111)>r1111.s f 01·t11nr:1, ;111cl Jii1.rJn,)>rn11.s frJrl1t11ci vege­
t11.s. Tl1is JJrocecl11re !1,1s g1·e,1tly 1·ecl11cecl cost while increasing JJ1·ocl11c­
t1on ,111cl ellic1ency. 

1.·11e /Jractice of ~to1·i11g rootecl c11tti11gs t111cler refrige1·ation, com­
)),11·ecl to tl1,1t of IJt1tti11g tl1e111 111to colcl l1·;1111es, l1as 1·edt1ced tl1e total 
/JrO]J,1g,1t1011 cl1arge 1Jy 011e-tl1ircl, ,111cl ]1,1s given tis 2 c1·01Js of cuttings 
in tl1e s,1111c g1·ee11l1011se 1Jc11cl1 S)J,1ce. Y 011 c,111 1·ealize ,vl1at tl1is 111eans 
,vhe11 cleali11g ,vitl1 ,l]JJJroxi111ately 300,000 c11tt111gs. I again ,va11t to 
st1·ess tl1e 1111po1·t,111cc ol 111a1nt,1i11i11g ,1 tc1111Je1·,1tu1·e of 34 ° F. On one 
occ,1sion 0111· 1·cf1·1ge1·;1t1011 t111it lJ1·oke clo,1'11 and tl1c te111pe1·at111·e went 
tip to 38° F 101· ;1 ,l101·t JJe1·1ocl of t1111e, 1·e~t1lt111g 1n son1e 1·ott1ng and 
loss of fol1,1ge. 

Tl1e seco11cl 11l1,1se of OJJe1·,1 tio11 ,,,J1e1·e v1'e have been able to save 
111011cy is 111 ,,,eecl co11t1·ol. D111·i11g tl1e 1J,1st ten years tl1,1t I have been 
,vitl1 St11a1·t'~, ,,,c h,1ve bee11 kee1J111g 1·eco1·cls oi ,,,J1,1t rt costs to keep ot1r 
11111-sery 1·el,1t1vely l1·et· f1·0111 ,veecls UJJ to 1954, v1'e we1·e SJJe11ding aJJ­
JJ1·ox1111,1tely ~30,000 ,1111111,1lly for l1.111cl v1,eecl1ng a11cl ct1ltivatio11. Dt1r­
i11g tl1is JJe1·iocl of ti111e, ½'e t1·1ecl eve1·y co11ceiva!Jle 111etl1od of weed con­
t1·0!. Tl1e 1·es11lts ,ve1·e ve1·y cl1saJJJJOint111g lJeca11se whatever we t1·ied 
sce111ed to co11 t1·ol tl1e JJl;111 ts ,ts ,,,el I ,ts, 01· bette1-, tl1,1n tl1e ,,,eecls. How­
ever, witl1 so111e ol tl1e 11e,v l1e1·1Jicicles, ,ve l1,1ve bee11 able to actt1ally 
ct1t ot11· l,11Jor bill 1Jy 40%, in SJJite of contin11ecl 111creases 111 hot1rly 
wages. Tl11s 40% recl11ctio11 is lJ,1secl 011 a11 ,1ve1·age of 140 ac1·es. Sounds 
pretty goocl, cloes11't it, vVell, 1Je!ieve 111e, 1t 11ot only sot1ncls good. but 
it looks goocl ,vl1e11 yo11 aclcl tlJJ the tot,11 costs In the 1111rse1·y bt1siness, 
I JJe1·so11ally tl11nk th,1t tl1is fielcl l1,1s ,1 g1·eate1· JJOtenti,1! than it has ever 
l1,1cl befo1·e, IJeca11se tl1e1·e ;11·e 11e,ve1· ;111cl 1Jette1· JJrocl11cts coining ot1t 
al111ost every cl,ty. 

Fo1· ot11· ,,,eecl co11trol JJ1·og1·,1111, ,ve have lJee11 t1sing 10% granular 
cl1!01·0 IPC, 111,1cle 1Jy tl1e Niaga1·a Cl1e111ic,1l Co1n1Jany. vVe apJJly the 
CIPC ,vitl1 ,t t1·acto1· cl1·1ve11 rota1·y seccle1· at tl1e 1·ate of 6 JJOt1nds actt1al 
JJer acre, 01· 60 JJ01111ds 01· tl1e l 0% 111,1te1·ial. Wl1en apJJliecl j11st after 
JJl,111ti11g i11 tl1e SJJ1·i11g, ,,,e ,11·e· alJle to cont1·ol tl1e J'1rst fl11sh of ,veecls 
;111cl clcl,1y l1a11cl !1oei11g 1Jy ,1 111011tl1 ,111cl ,1 l1,1lf 



In actual f1gt11·es, tl11s 1s tl1e ro111pa1·iso11 ,ve get l:ietwee11 cl1e111ical 
weeding and hand weeding. lt takes 15 111i11t1tes to t1·eat ,ln acre ot 
ground by using tl1e rotar)' seecler 1\tter tl1is application, it only re­
quires an ave1·age of 48 111an !1ours pe1· ac1·f: to keep it l1·ee fro111 weeds 
for the rest of the seaso11 Tl11s 48 hot1r~ co1npares witl1 16() 111an hot1rs 
required to keep an ,tcre tree f1·01n ,veeds if not che111ically treated This 
gives us ,t saving ot aJ)J)roxi1n,-ttely $2()0 00 per dc1·e. Yot1 are p1·ob,tbly 
wondering if we have had any 1nJury to tl1e pldnts by using ClPC ,tt 
the 6 pounds ,tctual J)e1· ;1c1·e rate. In 111ost 1nst;1nces tl1e plants in the 
tre,tted areas grew as well as those 1n tl1e no11-tre,tted areas Of course, 
you n1ust realize that a11 ,l))p!1catio11 ,tbove the tolerance level ot tl1e 
plant, ,vill resttt i11 in j11ry. As far ,ts I kno,v, there has never l)een ,tny 
extensive testing clone to cleter111ine the tole1·a11ce level ol SJ)ecific pl,111ts. 
Through ou1- ex1)erie11ce ,vitl1 tl1e 1nater1al, we !1ave found th,1t 4 of tl1e 
plants we gro,v see1n to IJe les5 toler,111t than the otl1e1·s. Tl1ese include 
Pl1lox panzciilata, Jbe1·1;,, .4;itgr1 ancl Dz(1ntl1i1s cl1z11er1s1s. l~y recl11cing 
the 1·ate of application l)y one l1alt, or to 3 ))Ouncls ,1ct11al per ,tcre, we 
were able to get a deg1·ee of ,veecl control, ,vithot1t inj111·y to tl1e pla11ts. 
I 1night add th,tt, ,vhile this p1·oclt1ct is 0111· 111ain so11rce of weecl control, 
we a1·e still not controll1ng :111 tyJ)e~ of ,veeds ,vit\1 it. CIPC is too selec­
tive, and therefo1·e ,ve are co11t11111;1lly searcl1ing ancl testi11g other J)ro­
dttcts to find one tl1at 15 e,1en l)ette1·. "\,Ve h,ive bee11 wo1·ki11g· very close­
ly with D1·. f'ricll1a111, of Cor11ell Unive1·sity, lor the past lew yea1·s He 
no doubt has 111ore i11for111at1on, based on goocl J)t·actical ex1)c1·ience 
th,tn any othe1· J)e1·so11 i11 the field. 

l\1Iist J)rOJ)agat1011 has l)een 111ost i11l]uent1,1I i11 redt1ci11g 0111· J)1·op,t­
gat1on costs "\,V1th. 1111st ,ve l1ave been able to get ,1 highe1· J)ercent,1ge 
of cuttings to 1·oot, as well as to reclt1ce tl1e totd! 1111111ber 1na11 !1011rs ancl 
decrease losses in field t1·a11spla11ting. Like 111ost 11t11·se1·ies, v-1e were cat1-
t1ot1s ,vith this ne,11 tecl1niqt1e ot prOJ)ag,1t1on, so 1n I 953 ,,,e only 1·ootecl 
approx11nately 5,0()0 cttttings, 11sing s111,1ll qt1,111tit1e5 of 111,1ny varieties 
of plants £01· testing vVe ,,,e1·e so encot11·agecl v-1ith tl1e resttlts th,tt eac\1 
yea1· since ,,,e l1ave 1nc1·easecl J)1·oclt1ction to the ))01nt ,vl1e1·e we ,tre now 
propagating apJ)1·oxi111atel)' 400,000 ct1tt111gs, or 30% of ot1r annt1,tl total, 
tinder ,nist. 

In ot1r ot1tcloor J)l'OJ)ag,1t1on area, ,,,e now l1ave 1000 111ist nozzles 
SJ)aced eve1·y 5 feet, g1vi11g tis an a1·ea of 25,000 sqt1a1·e feet ot bee! SJ)ace 
tinder 1n1st. Tl1e overall a1·e,1 is coverecl v-1i th 2 1ncl1es ot 011e-hall i11cl1 
gra,1el for cirai11:1ge rrl1e becls a1·e 5 feet in ,vicltl1 ancl ,tre edgecl witl1 
cliscarded 1·a1l1·oacl ties. Tl1e ties h,1,1e alre,tc!y been ,ve,1tl1er J)roofecl 
,vith creosote, ancl a1·e hea,,y e11011gl1 so that tl1ey stay in place ,vitl1out 
l1av1ng to be staked vVe a1·e using Florie!:, tyJ)e nozzles and 11,1,'e bee11 
quite satisf1ecl ,,11th the111. 111 orde1· to get better ,v,1te1· cover,tge ancl 
less clogging ,,,e cl1·1ll tl1e 01·if1ce to I/ I 61!1 ot an i11cl1. By 111creasi11g tl1e 
size of the orifice, 11101·e ,vate1· JJasses tl11·ot1gl1, wl11cl1 1·eclt1ces the tot,1! 
J)1·essure 1n the line It ,11ot1lcl tl1ereto1·e be ,vise to cl1eck tl1e J)1·es~t1re 
of yot1r SllJ)J)l)' !i11e l)efore going al1eacl ,v1th this p1·ocedure 

Each bed is cont1·ollecl ,,,ith :-111 1nd1viclt1al t1111e1· ,tncl solo1101d The 
ti111e1·s have a 1·,1nge fro111 2 1ni11utes tl1rot1gl1 one !1ot1r, ,t11cl, 1n ,tdclitio11 
to this, have a s,11 itcl1 wl1icl1 c,111 t111·11 tl1e 111clividu,1l li11e oft, l1olcl it on 
consta11t 111i,t or J)l;1ce tl1e 11111e1· 111 co11trol. Drying ,11·01111cl tl1e ottt51cle 



of tl1e beds because of "'i11cl clriit was a J)t·oble111. It was fou11cl that 
w111cl b,tf!les 11,tcl to l)e erectecl 111 01-cle1- to keep the wate1- ,vhere it was 
11eeclecl. Of all tl1e 1-oot111g 111ecl1a available we l1ave louncl tl1at terra­
l1te works tl1e best lor ottr 1111,t operation This 111ecliu111 gives us good 
;1eratio11 ,tnd goocl clr,11n,1ge, eve11 thottgh we are aJ)ply1ng relatively 
l,trge qt1a11tit1e; of w,1te1. Tl1e terra-l1te ,tlso l1as a tenclency to cling to 
the root; cl11ri11g t1-,111s1)!,111t111g ,vl1icl1 ,tic!, in keeping the 1-oots 111oist 

So111e o( the factors tl1,1t 111,tke 111I,t f)ro1)agat1011 ideal are a~ follows· 
1. Tl1e ilexib1l1ty oi tiI11I11g. In our experience, cuttings can be 

taken over a longer per1ocl ol ti111e ,v1tl1 excellent 1·es11lts. '\,Ye 
c,1n t,tke ct1tt1ngs e,1rlier in tl1e yea1-

2. 

• 

3 

Us1ng ll,tts :111cl storage !)oxes tl1at are 11or111ally put aw,1y fo1- the 
s11111111er, ,tg,11n IS ,111 ,1c[,,;1I1tage, i11 tl1,1t the ct1tt1ngs can be n1oved 
clirectly to the lielcl in their gro,,,111g units This 111eans tl1e cut­
tings clo not l1a,,e to be JJt1llecl 1111t1l tl1e last 111inute IJelore they 
,tre to be f)l,tntecl Into tl1e grottncl. 
Tl1e 1-ootecl ct1tt1ngs a1-e lee! tl1rot1gl1 tl1e 1111st line, savi11g 11s the 
tiI11e ,incl l,1bo1· of l1,1ncl feeding A ,,,ate1- ;oluble te1-tilizer con-
tain111g tl1e 3 IJ,ts1c n11trients ,tnd t1-,1ce ele111ents 1s t1sed. By doing 
tl1is, ,ve i11crc,1,e tl1e g1 o,vth ,tI1cl VItal1ty of the c11ttings so that 
tl1ey ca11 be tra11spl,1ntecl tl1e sa111e season that they are taken. 
This allO'A'S yo11 to j)l,111 t ,it a ti111e ,vl1en yot1 are not as i)usy as 
yo11 ,ire cl11ri11g tl1e s1)1-I11g r11sl1. It gives yo11 ,l better and larger 
J)l,1nt ,it tl1e eI1cl ol the 11or111;il 2 or 3 )'Car J)eriocl of g1-owth, and 
1n 111;1ny c,1ses yo11 ,tre ,1ble to 1Jrocl11ce ;1 s,tleable plant 1n 011e 
less yea1·. 

Tl1e ac[,,ant,tges ol 1111st J)1-01),tgat1011 also a1·e 1111111erot1s in 1nan)' 
s1nall ,vays. For ex,11111)le, ,,,ith the J)lants "'e l1ave t1·ied, we have 
fo11ncl tl1,1t, 1n 111ost c,1ses, it cloes 11ot 111,1ke any cl1ffere11ce ,vl1ethe1· 
the IJasal cttt 1s 111acle ,tbo,,e 01· IJelo,v ,t 11ocle. Tl1is enables tl1e 
1)ro1Jag,1to1· to c11t a l1,111cll11l ol c11ttings ,it 011e ti111e, witl1 a f)air 
of pr11ni11g sl1e;11·s 111 0111- testing, ,ve have not founcl ,1ny aclvan­
tage 11·0111 11s1ng l1or111one5 on e,11tt1ngs 1-ootecl 1111der 1nist The1-e 
is no 11eed !01- tl1e co11st,111t vigilance ,,,!11ch is reqt111·ed with 1nost 
othe1· 111etl1ocls of 1)ro1)ag,1tion 

The IJl,111ts 'A'e JJrOJJ,1g,1te t1ncler 111ist 1n f11ll scale p1·ocl11ctio11 in­
<:l11cle E·1tony11111s fr;1·t11ne1, v\'111te1· Glory ,111cl Winter K111g whicl1 a1-e 
two 11ew E11ony11111s l1ybricls, IJ11.x11s ,e11ipe1·v11·ens, 111al1on111 (1qit1foli1tn1, 
Pr1cf1ysc1nd1·(1, /l1nrn 1n111r11·, Cl11-)'S(11itl1en1itr1i V(11·s., Pl1t1r1lJll.£!,O lc11pent(1e, 
Lzgi1.st1·1tm. v1cr11')•i, ,incl Pl11!(1dclpl1i1s v11·g1nctl1.5 Otl1ers we ,have had 
t111de1· test ,111cl tl1at l1<1,1e sl10'A'n goocl 1-esults are: Cyt1.5its scop(11ii1s, 
V1l1i11·1111rn cc11·lcs1, ·rr1xus ci15p1rl(1ta, /1tn1pc1-its l1etz1, ('otznits cogg;vg1·ia 
r1t1·opi11·p1t1·e(t, B(:1!Je11s c1t1-opit1·fJi11·er1 nc111(1, Pcichistirna canl1y1 ancl Pl11l­
r1dclpl1i1s co1onc11111s (1t11·e11s As l,11· ,ts I a111 concerned, 1111st 1)ropaga­
t1on has co11tribt1tecl 11101·e to tl1e 1111rse1·y 1ncl11stry th,1n ;1ny otl1e1· clevel-
<)J)t11ent i11 1-ece11t ye,11·s The JJOtent1al is beyond co1n1Jrel1e11sion 

Tl1e sto1·,1ge ol c11 ttings 11ncle1· refrigeration has clecreased our l1and­
li11g costs, and l1:1s 111acle ot11· g1·eenho11se 111ore efficie11t. Our 'A'eed con­
trol JJ1-og1-a111 11,1s e11alJlecl u; to recl11ce 0111· l,1bo1- cost l)y 40 pe1· cent. 
]{y 1-ooti11g 11101-e of 0111· e,t1tti11gs u11cler 111ist, we have IJeen ,1ble to 1-e-

--, ' I 



tlttce ou1· p1·opagatio11 co5ts Tl1i, ,vas ,tll b1·ot1gl1t ;1bot1t by keeJ)i11g 
accurate cost tigu1·es on ,ti! the pl1;1ses ot ot11· oper;1t1011. ~o clo11't yo11 
agree that being a,vare ot tl1e cost ot l)ropagation and doing so111ethi11g 
about 1t, is Jttst ;1s 1111po1·ta11t to the nursery1nan as the ''know•how'' oi 
J)1·opagation' 

* * * * * 
(Edz to1 's n ate: lvI r ,,v el lei· stt Pl)ie111en tetl his cliscus,ion w1 tl1 ,t 

series of colo1·ed slides. Son1e ol tl1e co111111e11t, and qt1estions follow). 

1\1IR. v\TELLER: I 111entioned tl1e vl'eecl control prog1·an1. Tl1is 
happens to be ,, goot! cro1) ot chick,veecl ,vh1ch was co11trollecl i)y t1,i11g 
a fall a1)pl1cat1on o( CJPC at tl1e 6 !)Ottncl rate. 

J\,fR. CASE HOOGENDOOR1\/ (Newport, Rl1ocle Isl,111tl) · Wl1,1t 
is tl1e latest yott ,t!)J)ly yot11· ClPC i11 tl1e l,111? 

i\'lR. \,VELLElZ. vVe gener,1l!y try to ap1Jly it 111 Se1)te111l)c1·. ft 
cloes11't break tlov1'11 1111t1l yo11 get ,ttllicient 111oi,tt11·e to i)ri11g ,ti)Ottt ,1 

• 1·eact1on. 
J\,fR. HOOGENDOORN: \,\1l1,1t ]1,tJ)J)C11s if yo,, J)ttt it 011 i11 No-

1\1IIZ. \,VELLElZ: Yott ,vot1lcl still get control, in fact 1t can lJc 
clone i11 tl1e s11ov1'. \ 1\ 1e l1ave hacl goocl ,veecl control in estal)l1sl1ecl JJlant-
1ngs ol flex <1e1t1c1llc1tc1 \\'1tl1 tl1e 3 J)Ot111cl rate per ,,ere. Wl1e11 vl'C get 
into tl1e 6 J)Ot111cl 1·,1te to1· tl1is j)la11t we a1·e getting i11to t1·011ble 

j\,fR HOOGENDOORN· Do yo11 ,vet tl1e roots ol tl1e ct1tti11gs 
IJefore yott JJtlt tl1e111 i11 JJolyetl1yle11e lor sto1·age' 

j\,fR v\TELLElZ. No, we clo 11ot. I11cicle11tally co11ce1·11111g rooting 
of V1bit1n1111i, V1bit1·n11111 c.-11 lesz c11tti11gs take11 011 J11ne 30, J)1·ocl11cecl ,111 
excelle11t tyJJe of root st1·t1ctt1re 

i 11g) 
i\1fR. \,VILLIAi\1[ FLEi\fER: Ho,v clicl tl1ey v1'inte1· ove1· ,1lte1· IJl,111t-

J\,fR. \,VELLER: All rigl1t 
j\,fODERATOIZ NELSON· 

These v\'ere pttt in colcl t1·a111es. 
"fha11 k yott, i\'f r. \,Velle1·. \,Ve l1,1ve 

ti111e £01· sE:ve1·al 11101·e q t1est1011s. 
i\1fR RALPH FISI-JER (i\,[01·1·1s,,ille, P,1.) . 

yot11· 111ist bccls' 
1\1IR. \,VELLER. 1\pJJ1·oxi1nately l 50 feet. 
i\'fR. FISHER: Ho,\1 l11gh 1s the \\'i11cl i)alfle that st1r1·ot111cls tl1e111 

,11·ot1nd the ot1ts1cle' 
i\·IR. vVI~LLER: Approx1111ately six feet. 
J\,JR. C. DeGlZOOT (Oakville, Ontario, Canada): I wot1lcl like to 

ask ,,,l1at yot1r ti1111ng is 011 the aJ)J)l1cation of tl1e CIPC l1erbicicle? 
i\1[R. \,VELLER: It is appl1ecl 1·1gl1t after JJla11t111g i11 all cases 
i\1IR. HOOGENDOORN: Yott l1aven't l1ad a11y bacl rest1lts? 
i\·f R \,\TELI"E IZ: .'\s I 111en t1011ecl beto1·e, with s0111e v,11·ietie5 ,,,c 

J1,1cl to 1·eclt1ce tl1e co11ce11t1·c1t1on to c1rct1111vent i11j11ry 
J\,fR. HOOGENI)()ORN· I aJ)JJl1ecl it !,1st f,111 to becls wl1c11 

J)ia11tecl ,111cl I 11oticecl tl1is ~111·i11g tl1,1t tl1e Tr1x11.~ ,vere oft-color T l1,1cl 



Lo IJ1·i11g Ll1e111 bac.k ,,,iLl1 111t1·oge11, ,1ILl1011gl1 I l1,1cl t,vo !Jell~ tl1,1t 11cve1· 
d1cl con1e back. Tl1e che1111c,1I '""' ,IJJ(Jl1ed right alter tl1ey were plant­
ecl. 

i\1IR. WELLEll: l thi11k it is ;1 c,1se ot checking tl1e tolerance of 
each type of JJlant 111ate1·ial to le,1r11 ,vhe11 to apply the cl1e111ical. 

DR. j\,fl.\HLSTEDE: Yott !1,1cl te11 (Jerenni,11s yo11 s,11cl cost too 
11111cl1 to JJ1·ocl11ce, ;1111011g tl1e111, Pl1/r1x .,11!J,11,/11tr1. \ 1Vl10 g1·<),1's Ll1e111, 01· 
110,v clo yo11 1·ecl11ce g1·ov1,ing costs) 

i\1IR. ,,\1ELI~E ll: I 11 a c,1se like tl11s ,ve l1ave to c.l1eck tl11·011gl1 ou1· 
records to see ,vhc1·c ,,,e 111,1de an e1·ror or ,vhe're we have IJeen doing 
something ,vrong. 111 tl1e case of 1:iJ,!ox sit!Julata, as yo11 ,tli know, it 
1s (Jropagatecl by t,1k111g cliv1sions, <111cl 1l this thing isn't clo11e efficie11tly 
yo11 can r11n 111to g11ite ,1 1111111IJer of 111;111 l10111·s in j11,t te,11·i11g tl1e fJla11ts 
,tJJarr. 

i\1R. RlCH1\lll) \1_1-\N HEININGEN (DeeJJ Ri,,e1·, Co1111ect1c11t): 
,,v11,1t IS tl1e \V,1lc1· JJ1·ess111·e Ill }'Olli' 111i~l li11e) 

wIR \ 1\'ELLEll· \,\Te ,ire 1·111111111g ,it city (J1·ess111e, ,,,J11c.l1 is 80 
(J01111ds. l 111e11t1onecl tl1at by tl1e ti111e 1t gels c!o,v11 to tl1e e11d of the 
Ji11e it is prolJ,tbly clov1'11 to ,11·01111cl 65 (JOL111ds 

wIODEll1\TOll NELSON: Tl1;111k yo11, i\1lr. Welle1·, 101· a ver}' 
i11formative t,1lk. · 

No,v, to 1110,,c 1·igl1t alo11g, tl1e 11cxt SJJeake1· 11eecls 110 i11t1·ocl11ctio11. 
111 tl1e JJe1·so11 of j\,[1· Ha1·,1ey G1·ay. 1 ,v1ll 110,1' c,111 011 H,11·11ey to speak 
on ''Ligl1t F,1cto1·, ;111cl Root111g C11tti11gs '' 

i\1Ir. Ha1·vey G1·a)', }'a1·111i11gcl,1le, Ne,11 Yo1·k, JJ1·esc11tecl l1is JJ1·epa1·ecl 
111a1111scri1Jt, on tl1e eflects of l1gl1t 011 tl1e 1·oot111g ol c11tti11gs. (A\J· 
(Jla11se) 

LIGHT FACTORS AND ROOTING CUTTINGS 
HARV~:,· GRA )' 

,'itr,tP [fn1vr:1szl)' of J'\1c1L1 Yo1·lc 
Fn1·r11111gdr1le, Lo,11g !.,lr1nd, Neru Yo1·!( 

The 01·ig111;1! title s11ggestecl fo1· tl11s talk ,vas ''Root111g Cuttings 
,vitl1 Nort!1 L1gl1t.' I askecl \Je1·1111ss1011 to change tl1e title so that cle­
tails all1ed to ''1101·tl1 Jigl1t'" 1111ght lJe co11siclered <111cl clcvclo1Jecl. -rhis 
is a gene1·alizatio11 ol a le,\' concrJJts helcl 111 tl1e are,1 ol rooti11g' c11ttings. 
S11ch a ge11er;1liz,1t1on, 101· 111e, 1s JJO~,ilJle tl1ro11gh ,t series ol' clen1011st1·,1-
tio11al tests set LtJ) ,111cl clf"velopecl ovc1· several years by stt1cle11ts "' pa1·t 
of tl1ei1· aJJ\)l1c,1tio11 ;incl app1·eciatio11 ol the s11bjccL of jJla11t \JI'O\)ag,1-
t1on The follo,\1 111g 1·e111a1·k, a1·e olfe1·ecl fo1· co11sicle1·atio11 ,111d disc11s­
sion, ,t lea1·n111g JJ1·ocess, il yo11 J)le,1se, 1·athe1· tha11 111,1te1·1;1l ot 11nqt1es­
tion,1ble fact 

\,Ve are lee! to believe tl1,1t ,vl1e11 ,111 other f,1ctors are (,1voralJlc, 
tot,11 toocl 111<11111l,1ct111·e is i11 cl11·c,ct JJl'OJJortio11 to ligl1t 111tens1tv ,1n1! 
clt1rat1on vV1tl1 tl1is tl1ought 111 111i11cl it 111igl1t be wise to ,1tte1npt root-
111g all of 011r c11tt111gs in long ,111cl ,t1·011g s1111light Wl1,1t l1appens to 
t~1111Jerat111·e 111 tl11s stro11g ancl 1011g light? It is l1e1·e whe1·e we 1111,sl go 
to ;111 aclj11st111e11t, 111;1ki11g 11,e ol ligl1t 1·ecl11ctio11, 111isti11,g 01· l)otl1 B11t 



Lo IJ1·i11g Ll1e111 bac.k ,,,iLl1 111t1·oge11, ,1ILl1011gl1 I l1,1cl t,vo !Jell~ tl1,1t 11cve1· 
d1cl con1e back. Tl1e che1111c,1I '""' ,IJJ(Jl1ed right alter tl1ey were plant­
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S11ch a ge11er;1liz,1t1on, 101· 111e, 1s JJO~,ilJle tl1ro11gh ,t series ol' clen1011st1·,1-
tio11al tests set LtJ) ,111cl clf"velopecl ovc1· several years by stt1cle11ts "' pa1·t 
of tl1ei1· aJJ\)l1c,1tio11 ;incl app1·eciatio11 ol the s11bjccL of jJla11t \JI'O\)ag,1-
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\,Ve are lee! to believe tl1,1t ,vl1e11 ,111 other f,1ctors are (,1voralJlc, 
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w,1it, is it tl1e h1gl1 te1111Je1·att1re tl1at create, tl1e proble111 111 1·ooti11g cut­
tings? vVe have rootecl ,L ,vide variety ot plants with ten11Jeratures in 
tl1e area of 120° F. I 111ust hasten to ,tdll tl1at at these high te1npera­
t11res tl1e hu1niity w,1s l1elcl clo,e to 100% witl1 the aid ol a va1Jor proof 
C,ISC 

l have rusl1ecl 111to tl1e 5t1bject ol 1·oot111g cuttings too q111c.kly. Let's 
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referred to as the C/N ratio, is a very 1n11Jortant control l,1ctor in root• 
ing cuttings Ct1tt1ngs tro111 plant~ growing 1n supressed light condi­
tion tail to JJOssess sLt l lic1en t a1no11n ts ol carlJohydr,1 te, ancl JJossess an 
excessive a111ou11t ol JJ1·ote111 to encot1r;-1ge rooting. Cuttings take11 trom 
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soft 

To su111111a1·ize this, 1t 111igl1t be JJttt tl1is way. The ,veil chosen cut­
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,._ ct1tt1ng 1n tl1e JJ1·ocess of 1·oot1ng Par,tphrasing a cigarette ,1cl, catcl1 
line, ''It's what's 111 tl1e cutting th,1t cot111t,." 
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tl1ink that 111ost ol 11s ,,,011Icl agree tl1at 1t i, tl1e strong Iigl1t, ,111d tl1e 
,1cco1111Ja11111g I1igl1 te111pe1·ature that creates the proble111 111 order to 
1·eclt1ce the te111per,1tt1re ,tnd yet not to 1·estrict too n1uch !1gl1t is where 
tl1e ''No1·th Light'' JJr1nc1JJle applie5. 

No1·tl1 light i111JJl1es that light that f;1lls upon a surface 1nakes its 
e11try f10111 the 11orth sky only. Shading, on the other hand, is the re­
clt1ct1on of direct ~1111ligl1t witl1 the ,11cl ol ,t wide variety of screening 
clev1ces ln orcle1· to obtai11 the 111,1x11nt1111 north light there sl1011ld be 
110 obst1·t1ctions to tl1e 11orth st1cl1 as shr11bs, t1·ees or bt11ld111gs. A nu1n­
be1· of clevices 111,1y IJe t,1ke11 adv,111t;1ge ol 111 creating ''Nortl1 Light." 
Tl1e 1101·th sicle of ,t g1·0,•c ot t1·ees, tl1e b,1se of a tall wall, as ,veil ,ts tl1e 
ligl1t lleflector clev1c.e 111acle 11se of by Gt1y Nearing· in h1~ Nearing Propa­
g,1tion Fr,1111e, ,ti! 111ake ,1,•,1ilable the cool eflic1ent nortl1 light lor root-
111g cu tt1ngs. 

ln our i11structio11 p1·ogran1 ,it Far111i11gclale, 1nany tests and demon­
st1·;1t1ons a1·e set ttp to ~tudy rooting ol cutti11gs with variot1s light in­
te11sit1e~ Light i11te11s1ty 1111cle1· the 11ortl1 light syste111 v,1r1es ,vith1n its 
!1111itecl 1·ange Jll~t :1s tl1e cl11·ect sunligl1t v,1ries over its very wide range. 
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U ncler the alumint1m ''dellector-rel:lector'' as used in tl1e Nearing Frame, 
the light intensity cloes 11ot go 111uch !1igher than l 000 loot candles, 
while direct sunlight may go ten to twenty times highe1·. 

Foot candle req11irement l:01· pl1otosynthe~1s va1·ies between ;pec1es of 
plants The1·e 1s a lin1itecl amount of inlormation on tl1e 1nost etl:ec­
tive ,vave lengtl1 of light foi· 1n;ix1mu1n lood 111an11facture. It has been 
indicated that for 111ost plants tl1e rate ol photosynthesis d1·ops 1·apidly 
11nder a light intensity of 50() le. \,V1tl1 this thought in mi11d, we can 
readily see the 1111po1·tance of 11s1ng ;trong c11ttings witl1 a l1igh rooting 
potential when we choose to 11se ''North Light." 

With very few exce1Jt1011s we st1ccessf11lly 1·oot 11101·e sorts ot plants 
with ''North Light," tinder vapor 1J1·oot c:1sc conclit1ons, tl1an we do 
with i11ll s11n light 11nde1· ,,,,1·io11s 111isting syste1n, During the 1958 
,111n111er se,1son varieties of tl1e follo,\'i11g plants we1·e 1'ooted, making use 
ot a vapor JJ1·ool case and tl1e pri11c1 pies ol ''N 01·th Light." Acer pal-
1natu,rn, Azalea '·Knap J-J1ll," Coto11ea5le1· l101·1zo11ta/z5, flex ofJaca, 
1\1 ag11olza ,ou lr111,12:ea11 r1. P111n 115 511 !J /111·tr; l lr1, P1·11,n 115 '' K wanza11," Py1·a­
can t ha cocc111ec1, Rl1r1dode1id1011 ''Cata,1·ba Hybrids," ancl Taxu5 cu5pz­
data. 

'I'he vapor JJrool case is n1ade by putting down plastic ac1·oss tl1e 
botto1n, up the sides ancl over the tOJJ of: the 11nit, which 1s helcl 1n posi­
tion with a t11rke)' wire ,11ppo1·t1ng device. We J1,1ve fou11cl tl1at tl1ere 
is no neecl in tl11s cl1amber to use any special roo,ting n11xtures. We 
j 11st take the so-called D11 tel1 peat as It coin es out of the bale, and 1nois­
ten 1t to the deg1·ee that ,vhtn it is squeezed 1n tl1e hand only a few 
drops of: ,vate1· will fall. The c11ttings are then sunk into tl1is meclium 
with a s11flicient amo11nt ol firn11ng so as to p1·event twisting al:te1· they 
have been positioned. 1\ll ot tl1e cutting types co11s1dered ditfic11lt to 
root are treated as far as wo11n<li11g a11cl 1·oot111g powders are conce1·ned. 

* * * * * 
(Edzto1·'5 Notr:: i\,Jr. Gray co11cl11ded l1is talk with a se1·ie, ol ,even 

slides which su1n111ar1zed the JJ01nts lie bro11ght 011t in his pape1·). 
wlODERATOll NELSl)N · Tl1ank yo11, lvf1·. Cray. Are there ques­

tions? 
i\'IR. HOOGENI)OORN: 

have any finishing proble111s? 
U nde1· I 00 per ce11t hu111id1ty, clo you 

i\1fR. GRAY: To date ,ve l1avc not had any p1·oblems and I a1n at 
,t loss to explain ,vhy. 

i\rIR HOOGENDOOllN: \'\That 1s the te111peratu1·c insicle you1· 
vapor proof case 1n tl1e greenho11se during the ,vinter? 

l\!IR. GRAY: .<\s t(J the te1npe1·at111·e of the bench i11 the ½'inte1·, I 
n11ght ,ay that ,ve atten1pt to reg11late our heat by t,visting a valve 011 
the heating line, \vhicl1 is t1nde1 the bench. \,Ve think we have a bot­
tom heat te1nperatu1·e ~ome,vhe1·e 1n the a1·ea oi 68 to 72 degrees F. 
What the temperature in the air space above the cuttings 1nay be, I do 
not have any idea. 

DR. CHARLES HESS (Lafayette, Indiana). Harvey, have you 
made a direct con1parison between the mist system and )·our vapor proof 
case system using the deflector reflecto1·? 



ivIR. GRAY: Indeed, I l1<l,1e, Cl1a1·l1c. I wo11lcl not stand up l1e1·e 
11 l hacl not. 

DJZ. HESS· Tl1e11 l1ave )'Ott 111ade ,t cost a11alysis oi the two? vVitl1 
the i11c1·cased cost of the deflecto1· retlecto1· I ,vonde1· if you do 11ot have 
,t l11ghe1· cost j)e1· c11tt111g tl1a11 yo11 ,vo11ld l1a,1e 11s1ng a 1111st svste111 
<llo11e' 

i\1IR. GR1-\ Y: No clo11bt yo11 ,,1011lcl. 111 this case l would 11ot re 
1·eco111111e11d the clellecto1· 1·etlector, b11t would s11ggest as l did in n1y 
£01·111,11 p1·ese11tatio11, th,1t yo11 go to tl1c north sicle of the ,voods ,tnd set 
tl1e c:1,es 11p the1·c. l-Je1·e yo11 ,vo11lcl need 110 alu111i11111n, a11cl yo11 wo11ld 
l1avc !)lenty ol light 1·c,1ch111g the c11tt111gs. I get l 000 tc <>n the 11ortl1 
siclc 111 tl1e ,11111111e1· j)e1·1od, ,1111ple a11cl s11tt1c1e11t to clo a good JOb 111 
1·oot111g, be,1ri11g 111 111111cl tl1,1t 011r c11tt1ng, ,ire st1·or1g ,vith ,t l1igl1 1·ool­
i11g pote11t1al. 

i\1IIZ. \ 1V1-\Ll'EIZ GIZ1\i\-IPI~ (Reci Ba11k, New _fe1·,ey). Us111g tl1at 
1101 tl1 light set11p, 110,v ]011g clocs it t,tke to 1·oot Ace1· pr1lr11r1tur117 

l\1IR. GRAY. v\7e get , 1e1·y 11icc 1·oot, ,l1ow1ng in six weeks tin1e, 
.111cl the 1·oot S)',te111 co1111)a1·,1blc to the plants 011 exl1ibit i11 t,velvc 
,,,eeks. 

ivfR. GEIZAl,l) VERKAJ)E (Ne,,, Lo11clo11, Co11n): Is tl1e1·e ,111y 
clet111 i te clista11ce bet,vee11 the tOj) oi you1· j)lastic a11d the tops of your 
Cll tti11gs? 

l\1IR. GRAY: l clo11't tl1111k 1t 111akes a g1·eat de<ll oi clitference. 
vVe arc checking this ,tl the j)t·esent ti111e. 

Tl1e 1111po1·t<l11 t thi11g 111 c·;1se co11s t1·uctio11 is that yo11 do 11ot build 
,t c11·c11s te11t ;111cl call 1t ;1 va1Jor 1)1·001 case. Yo11 l1ave to keep the roof 
of yo111 ca,e ll;1t Yo11 fellows who 11,tve bee11 in this b11s1ness of propa­
g<lt1ng pl,111ts £01· a long ti111e kno,v wh,tt ,t g1·att1ng case looks like. A 
v,1po1· p1·oof ca,c 1s ex,tctly tl1e ,<l111e tl1i11g, cxce1Jt yo11 v,11)01· p1·00( it 
,v1tl1 pla,tic. 

l\-lOl)ElZ1\TOIZ NELSON. Th,111k yo11 ve1·y 11111ch, Ha1·vey. 
The next pe1·;011 011 0111· jJrogra1·1n is J oh11 Hill, better know11 to 

;111 oi 11s as Jack He is SJJe,1k111g 011 '','-\ P1·act1c,1l Approach to Gree11-
l1011se a11cl l,i11e1· Beel Sa111tation '' J\,J1·. Jack Hill. 

1\-[1·. Hill disc11ssed tll<:' subject ot ,an1tatio11 as 1t is relatccl to the 
s11ccessful 1J1·op,1g.1tion of !Jla11ts (Applause) 

A PRACTICAL APPROACH TO GREENHOUSE 
AND LINER BED SANITATION 

J B. HILL 

I). Hill N111,,,:1-y Co11ipr1Jl)' 
l)1111rf,,r>, !l/11101, 

t>e1·!1a1Js l ,l1011lcl li1,t det111c ,11l1at I 111ea11 by g1·ee11l1011,e ~a11itation. 
,

0\ct11ally 1t is not a thing, l)11t 1·athe1·, condition. It is a condition which 
1·es11lts t1·0111 tl1e applic,1tio11 of cult111·,1] practices that are designed to 
initiate and 111a1ntai11 cl<:>anli11es, througho11t an ent11·e plant p1·oclucing 
facility. We feel that sanit,1t1on 1s a very i1nporta11t factor in this p1·ocess 
of atte111pting to standa1·dize. It 1s one of tl1ose factors whicl1 can be 
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co11t1·0Jled, but t1nlo1·t1111atel)', 1s not tl1e ty1)e of c11lturdl prdcticc 
throt1gh wl11cl1 you go 011ce, ,111tl 1t 1s ,111 do11e It 1s co11t1nuot1s. 

The 1·easo11 £01· JJ1·,1ctic111g s,1111tatio11 is si1111J!e First, it ,viii reclt1cc 
cost, ;111cl, seco11cl it 111,t)' JJe1·111it tl1e 1J1·oclt1ct1011 ot a JJl,111t "\\1!11cl1 cot1lcl 
not IJe eco110111ically t111cle1·t,1ke11 otl1c1·,vise. Tl11s co11cl1tio11 ol clea11-
li11ess 1s a11necl at JJ1·ocl11ct1011 ,11itl1011t inte1·le1·e11ce fro111 d1sc,1;,es a11cl 
ha1·111£t1l i11sects La;,t 1Jttt 11ot least, 1t is ,11111ecl at JJ1·ocl11c111g ,111 ope1·a­
tio11 wl1icl1 is f1·ee f1·0111 too 111,111y c11ll JJ!a11ts. 

All experts on 111cl11st1·1,1l 1·clatio11s ;,t1·ess tl1c i111po1·t,111ce ol 11e,1t11es,, 
tJ1·clerl111ess a11cl st,111cl,11·cl1i.at1011, 111 ,Ill)' ope1·,1tio11 i11 01·cle1· to ach1e,1e 
opti11111111 res11lts lt 1s 11ot a l)'JJC of JJ1·0IJ!e111 tl1at )'Oil 111eet 011ly 011cc, 
;,olve 1t, and 11eve1· ex1Je1·1e11ce 1t ag·,1111. It i;, a tyJJe ol p1·oble111 th,tt 
yo11 111;,t have to ,vo,·k at e,1e1·y day. Fo1· ex,1111JJie, ,,,e ,111 k110,11 !10,v 
r11blJ1;,l1 ar1cl j1111k te11cl to ,1cc1111111late 111 co1·11e1·s, ,,,J11cl1, 1s 11ot 11ot1cecl 
,ts 11111cl1 alte1· 011e ]1,1s "'alkecl tl11·011gl1 tl1e JJile tl11·ee 01· lou1· cl,t)'S 

l IJelieve tl1e 1J1·1111,11·y po111t 1n tl1e 111,1tte1· ol g1·ec11l1011se sa11i-tat1011 
1;, a ;,y;,te111at1r clea1111J). B)' tl1,1t, l 111e,111 ,1 SJJec1lic JJe1·iod elevated to 
tl1e collect1011 of ,111 JJ!a11t 1·eft1se a11cl 1·11lJbage, IJotl1 111s1cle a11cl 011ts1cle 
tl1e g1·ee11ho11;,e, 1111cle1· tl1e be11cl1es, i11 the cor11ers 111 the l1e,1cll1011se, 
,111cl in the ,,,01·k111g ;11 e,1 1\fte1· this l1,1s bee11 do11e 1t 1s the11 ti111e to 
g1,1e ,1 little tl1011ght to tl1e establisl1111e11t ol 011e, st1·,1tegicall)' locatetl 
1·11IJb1sl1 pile. 011e 11111st tl1en l1a1'e tl1e f11·111 co11,,ict1011 tl1at e11ery bit 
o[ 1·t1IJb1sl1 i, to be t,1l,e11 to tl1at 011e JJtle, 101· s11bseq11e11t b111·11111g 01· 
1·e111ov,1I tc, a JJttlJ!ic cl11111p111g g1·01111d. 

~rl1e1·e is, ol co111·se, a11 e11clless eco110111,, to IJe ach1e,,ecl f1·01J1 a1·1·a11g-
111g wo1·k 111 s11cl1 a 11',I)' tl1at cleb1·ies f,111, cli1·ectly 111to ,t co1it,1111e1·. so 
tl1at it c,111 be cl1sJJO,ecl of e,1s11)'· ,,ve sot,,e tl1at JJrol)le111 b)' 111,1ki11g cl1t­
t111gs, t1·i111111i11g g1·afts ,111cl tl1e like, IJ)' a1·1·a11gi11g to l1,1,1e tl1e "\\101·ke1· 
JJe1·£01·111 !11s cl11t1es 1·1gl1t o,1 e1· ,1 1·ece1)t,1cle, 111to ,,·!11cl1 tl1e JJieces ,,,ill 
fall. 

l ,,,,1s b1·ot1gl1t 111) 01· ,1ssoc1,1tecl ,,,itl1 a g1·ee11l1011se OJJe1·atio11 "\\1l1e1·e 
it ,v,1s sta11cla1·cl 01Je1·,1t111g JJ1·ocecl111·e to c,11·1·)' l1te1·,1Ily tl1ol1s,111ds of 
J)o1111tls of l1,1e ()l,111t 111ate1·i,1l 111to tl1e g1·ee11l1011se e,1e1·y ,,,eek F1·0111 
tl1is q11,1ntity of pla11t 111;ite1·ial ,ve 111acle titJ ct1tti11gs or g1·;1fts whicl1 pe1·­
l1aps totalccl abo11t 20 JJe1· ce11t cl the tot,11 111as;, IJ1·011gl1t i11to tl1e gree11-
l1011se. Tl1~ 1·e111ain111g 80 JJe1· ce11t ,,·as ca1·et11ll)' s,11e1)t 111to ,1 JJ1!e a11cl 
ca1·1·1ecl ot1t 111 th1·ee 01· 10111· d,1vs , . 

111 0111· OJJt1·at1011 ,,,e h,1,'e f1·eq11e11tly see11 jobs JJe1·tor111ecl i11 st1cl1 
,1 ,,,a)' that 1t took 011e 111a11, let 11s s,1)', 011e 110111· to ,1cco1111JI1sl1 b11t it 
took t11•0 111e11, t,110 l10111·s apiece to cle,111 tl[J afte1· l1i111. ,,ve do 11ot co11-
s1de1· tl1e job is fi111~l1ecl 1111til the ,,,01·king ,11·e,1 is e11t11·ely clea1· a11cl 
1·e,1dy £01· tl1e 11ext JOb tl1at co111es alo11g 

111 0111· l1e;1cll1011ses tl1e ,,,01·k IJe11cl1es a1·e 111ai11ly 111etal. \,Ve clo 
l1,1ve 011c 01· t,110 olcl ,~1oocle11 011cs ,,,it!1 ,,,hicl1 ,,,c ,11·e ext1·e111ely c,11·el11l. 
\,Ve cove1· tl1ese ,v1th COJJ(Jer 11,1JJl1tl1a11,1te, in a11 effo1·t to keeJJ wl1ateve1· 
111,1y be i11 the ,,·oocl ir1,icle, ,,,J1e1·e it ,,,111 11ot clo ,111y !1,11·111. ,,ve t1se ,1 
g1·e,1t deal of 11,ecl 11e,11SJJaJJe1·, ie 11e,11spdJJe1· tl1at 1s 110 di1·tie1· tl1a11 it 
gets 111 readi11g. \,\Te t1·y to stay ,1,vay f1·0111 old l11ncl1 JJ,tJJers a11cl si1111ia1· 
(Jape1·. \,Ve do ,111 tl1e ,vo1·k ,,,e ca11 011 these ,11ewspape1·s. This iacili­
tates tl1e clea11111J ope1·at1011 bec,111se: tl1ey ca11 be b1111cllecl ,111cl t1·a11s­
tJ01·tecl to ou1· 011e, ce11t1·ally loc,1ted 1·t1bbish pile. 
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You will notice th,tt I have not rele1·red to any specific cli,ea,e, 
1n,ect, or control 111east1re, since actually tl1ere is 110 ,vay of knowing 
,..,,J1etl1e1· ,111y are J)1·esent Tl1e1·efo1·c, all tl1e co11t1·ols I a1n d1sct1ssing 
arc those not a11nccl ,tt co111bating ;1 specil1c, deadly clisease but 1nore at 
cli1ninat1ng, so f,11· ;1, pos,ilJle, the· likelihooel of any ot the nu111erous 
,1gents beco111ing e,tabl1sl1ecl. Any tool which is usecl to l1;111dle ,t large 
11t1111be1· of ]Jlants 1s 1nt1cl1 111ore ,t1spect tl1an a tool wh1cl1 1s 11secl to 
h,tndle only a few JJlants 'Therefo1·e, things such a, wooelen boxes used 
i11 the gree11housc are cert.1inly to be watched very carel11lly. ]11 our 
OJJe1·;1t1on 1\'e have :1l111ost c11tirely eliminated the 11se of wooden IJoxes. 
Fo1· exa111plc, ,vc t1se 1net,1I t1·ays 101· l1,1ncll1ng all 0111· c11ttings. We 
have also el11ninatccl the 11,e ol the l,1rge, sqt1are woode11 IJox tor h:111d­
l1ng proJJ,1gating 111ate1·1al. lnste;1el \\'e h;1ndle 1t all in sq11are galv,111ized 
\\1,1shtt1bs These t11l)s :ire 1101111n;1] 1n cost, ,111d ol a hancly size. They 
arc e,1sy to clean ;1 I thot1gl1 ,ve h,1ve goocl 1·eason to believe that 1nost 
f1111gi a11cl IJacter1,1 woulcl 11ot J'incl as haJJJJY a ho111e 011 111etal surfaces 
,1s tl1ev wo11ld on tl1e wooclen co11tainer Woocle11 containers, it 11sed, 

; 

sl1011ld be paintecl ,111n11ally 01· cl1JJpecl 1n ,1 standa1·cl strength woocl pre­
;c1·vative 111 order to inst1re 1t, longevity .incl to 111ake sure that it i, not 
go111g to c,1rry :111y clisea,cs that \\'e will later l1,1ve to eli1ninate from 
0111· oper,1t1011 Ol cot1rse, 1t is qt11te 11n1Jo1·t,1nt to JJUt these cont,11ners 
,1,v,1y 1n a clean condit1011 They sl1oulcl not be put a½1,1y containing 
e,11·tl1, olcl roots, or othe1· clebr1cs 

Tool,, 1n ,..,,J1ich ] i11cl11cle ,11cl1 th111g, as hancl t1·owel,, short-l1and­
lecl sl1ovels, spacles, ancl 11nple1nents that ,ire gener,1lly used in the green­
hot1se ancl propag,1t1on ;11·e;1, ,houlcl IJe cl1JJJJed treque11tly in some kind 
of decont,1111inat1011 sol11tion. Fo1· exa1nJJle, a shovel might be cl1ppeel 
tl1ree or lot11· t1111es ;1 clay i11to a solt1t1011 co11t,1111111g one part Cl1l010x 
to £ot11· JJ,11·ts ol wa te1·. 

As for the greenhot1se 1t~ell, 1t is ve1·y i1npo1·t,1nt that it is clc,1r1ecl 
co111pletely By co111pletc cleaning I 111ean that everythi11g fro1n the 
IJc11che,, to the g11tters ol tl1e l1011se should be sc1·t1bbecl. If possible, 
the b,1rs sl1oulcl be washecl ,ind certainly l,1st1d1ot1s oper,1t1on would 1·e­
q11i1·c reJJ,1inting tl1e ba1·s 111s1de tl1c hottse, 1f tor nothing 111ore than to 
el11n1nate tl1e n1olcl that often for111s on the111 Use of a 1.50 for111alde­
l1ycle solt1t1on 101· ,v,1shi11g l1as proven to be excellent lor tl1is type oi 
clc,1ning operatio11. 

,,ve folio½' ,1 ,0111e,11l1,1t clitte1 e11t p1·ocecl111·e 111 tl1e ha11ell1ng ol our 
,,111d p1·op,1g,1tion benches tl1an 1s ge11er,1lly ,1cceJJtecl in th,1t we clo pot 
cl1,1nge tl1e ~ancl \J\le h,1ve son1c sane! wh1cl1 h<ls been i11 ti~e now for 
li,,e years \,\le stc,1111 it ,tt least a11n11ally, ;ind bet,,,een every crop !)O~si­
l1le. It 1s JJoss1ble, of cot11·se, to l1,1ve t,1·0 IJcnches stea1necl 1n the green­
l1ot1se while you l1,1,1e a crOJJ in, say, t,vo otl1e1·s. Thi~ is one ot tl1e 111ain 
,tclvantage, in u~111g stea111 ,ts an o,•e1·all anti,eptic ,1gent a, co111pared to 
111any chc1111cal ste1·ilant, wl11ch c,,111not be t1sed i11 a hot1,e cont,1ining 
growing 1Jlants. It is ;1cl1nitted that the 111edit1111 will ever1tually build 
up with plant reluse so tl1at the 111oisture capacity is higher than we 
like for a propagating material. However, we feel that it is sater and 
that there 1s less likelihood of dise,1ses developing lro1n the plant refuse 
which invariably co111es ott the cuttings and f,1l!s on the sand, than 
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there would be in going to new sand about which we know very little. 
New sand is never used unless it is first steamed. 

Pots, are a freq11ent source of contam1nat1on in the greenhouse. It 
is standard procedure with us to boil pots prior to use in a couple of 
old stock tanks that are l O or 15 feet long, 20 inches deep and 30 inches 
wide. We put flats, pots and everything into the tank, hook the steam 
1nan1f0Id in the botton1 of it and attacl1 the portable steam generator. 
Afte1· they have boiled, we let them soak for at least an hour in order 
to get as much of the salt out as possible. The boiling kills off what­
ever fungi and bacteria· may have accumulated on that pot, and they 
are then put away. 

In the outdoor beds used to produce banded liners we like to treat 
the soil either chemically or "'1th steam. Use of che111icals such as 
Vapam and possibly 11ylo11e seems to be 1nore convenient than steam­
ing. After the soil l1as been cleaned up we like to apply at least two 
inches of gravel so the plant bands in the trays rest on the pea gravel 
rather than on s011. 111 the past, liners which rooted out of the band 
and tray into the pea gravel were believed to be damaged by the lack 
of moisture. After a little srudy we had good reason to believe that 
n1ucl1 of tl1e da111age to the root tips could be traced to the lack of 
cleanliness or the lack of facility for maintaining it. 

For several years now we ha,·e follov\•ed a procedure that we now 
regard as standarcl procedtire in our opet ation. It is that of dipping 
every cutti11g, scion and under~tock which is brought into our propaga­
ting facilities into a combination dip, that we call the Triple Dip, for 
lack of a better name. It is comprised of Captan, Agrimycin and Ter­
rachlor which are dissolved in orclinary ,vater. It is a 1·elatively inex­
pensive dip, and every piece of material is run through 1t. vVe are sure 
that this dip slows down rooting. However, since we are generally deal­
ing with plants that are easy to propagate from cuttings, this slight re­
duction in speed of rooting is not serious. On the other hand, if a 
propagator ,vas handling a group of plants considered difficult to root, 
then it might be a factor and ,vould keep him from using this dip. We 
have used Ovatran in the dip, in an attempt to get rid of all mite~ be­
fore we ever put c11ttings 1n the bench. We found that it otten inhibit­
ed rooting more than we liked. In the p1·ocess of running cuttings 
through this dipping solution it naturally accumulates plant debries. 
When this beco1nes excessive we do not throw the dip out but rather 
use it to wash do,vn our work benches and the greenhouse tloor. 

In what appears to be a somewhat elaborate procedure and pre­
occupation with so1netl1ing that you otten can't see, we figure that it 
is cheaper to take steps to prevent a disease intestation than perhaps 
having to fight 1t after it has started. You will remember in my intro­
ductory remarks that my original analysis ot this sanitation proct'dure 
was to reduce production costs. Although these things I have described, 
sound elaborate, they are quite simple and require very little time, once 
they are established as routine. 

A good question for me to ask in conclusion is, ''How mature is 
your thinking in reference to things like sanitation?'' We don't have 
to look ve1·y tar back in history to find where the human race thought 
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1t was p1·etty v.1ell aclvancecl, bt1t ,vas cloing v,,!1at appe,1rs now to be 
son1e pretty foolish tl1ings. For exa111plc, tl1ere was a time ,vhen si11·ger)' 
,vas just ,tl1nost a wa1·rant ot death. The11 it ,vas cliscove1·ed that through 
asepsis, st1rge1·y co11lcl be JJerformed on tl1e !1111nan being with l)retty 
,vell, JJred1ctable results That was q11ite a !J1g step. Often, this wa, 
accomplished befo1·e it ,vas kno,vn ,vl1at c,111sed the disease or to1· that 
111,1tter befoi·e the ge1·111s ,ve1·e actt1ally seen. Thanks to Zacha1·ias Zan~e1·, 
a D11tch1nan and Anton Leeu,11enhoek we bega11 to see tl1ings that could 
11ot be seen 11111th the naked eye I lJelieve this ,a111e tl11ng applies in 
the _1natter of greenho11,e sa11itation The JJ1·esence ol tl1ese clisease 01·­
ganis111s cannot be seee11 v.1 itl1 the 11aked eye 11ntil 1t 1, too late. To 01) 
way o( th111ki11g it is fa1· eas1e1· to co11t1·ol the111 by ,a11itat1011 ,111cl b)' 
JJreventativc co11trol 111eas111·es tl1a11 to atte1111Jt to figl1t the111 after tl1ey 
!1ave beco111e establ1sl1ed. Tl1ank yo11 ,,cry 11111ch. 

* * * * 
(Ed1to1's Nr1tr: l\1f1·. Hill ill11st1·,1ted ,e,1e1·,1! ol tl1c poi11t, bi·o11ght 

011 t in his pape1· by 111ea11s of colo1·ecl slides.) 

lvJODERATOIZ NELSON: Tha11k you ve1·y 11111cl1, J,1ck. A1·e 
the1·e any questions yo11 ,vo11lcl like to ask J\1Ir Hill' 

l\1IR. HANS N JEN ST.-\EDT (llhi11clande1·, \Visco11s111) : I)o yo11 
treat your benches 111 tl1e greenl1011se with l\1lylo11e? 

l\1IR. HILL: No, we l1,1ve 11ot 11sed it in tl1e g1·ce11l1ouse. \ 1Ve have 
it on hancl, and it is 0111· jJla11 to 11se it for tl1e ste1·ilizat1on of 011tdooi· 
beds next spring. 

DR. CHAllLI~S HESS: J,1ck, ca11 yot1 tell 11, ,vl1at is i11 yo111· clip 
that is recl11ci11g yo11r 1·ooting? 

l\1IR. HILL: I believe 1t 1s tl1e Te1·1·achlo1· tl1,1t 1s g1vi11g us tl1c 
1nl1ibiting ;1ct1011. \,Ve l1ave 11secl tl1e 1\g1·1111yci11 ancl CaJJtan alo11c 011 
several occas1011s and l1ave 11ot ex1Jer1e11cecl a, 11111ch inhib1tio11. 

DR CHARLES HESS. The reason I a,ked 1s tl1at the cl1ry,,1nthe­
n1111n people have found JJoorer rooting f1·0111 ci1tt1ngs which are clipped 
in strepto111yc1n. 

l\1IODERATOR NELSON Thank )'Oll ve1·y 111uch, Jack 
To cont1n11e ,v1tl1 OU!' 1J1·og1·a111 I t,1ke pleas11re i11 int1·oc!uc1r1g Pro­

(esso1· L. J. Enright, oi the U nive1·~ity 0£ N[a1·yl,1nd, College Park, wl10 
,,,ill speak 011 ''Res1Jo11se of 1Vlr1g11ol1a ,g1·andif lo1·a ancl Seve1·al Species 
of Be1 be1·1s to Root Pro1noting Treat1ne11ts." 

Dr. Enr1gl1t tl1e11 prese11tecl his paper 011 the 11se oi co11cent1·ated, 
q 111ck d1 jJ che1111cal t1·ea t111en ts lot· rooting ctt tt1ng\ of 111agnol 1a a11cl 
barbe1·1·y. (AJJJJlai1se) 
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RESPONSE OF MAGNOLIA GRANDIFLORA AND SEVERAL 
SPECIES OF BERBERIS TO ROOT PROMOTING 

CHEMICAL TREATMENTS 
L. J. ENRIGHT 

DPpl11·t111P1it of H 01·t1cul tu1·e 
U1iive1 ,ll)' of 1Wa1·yll11id 
c:ollege P{11·!1, 1vla1)1land 

Sc\'e1·,1l ,,,01·ke1·~ 11,1,'e 1·e1)01·tecl (1,2) tavorable 1·oot1ng 1·espo11ses ol 
stc111 c11tt111gs of ,l 1111111l)e1· ot SJ)ec1es a11cl ,,a1·1et1es of Be1·be1ts to var1011s 
cl1c111ic,1l t1·c,1t111e11ts 111 ge11e1·al, tl1e 111ost sat1sfacto1·y 1·es11lts were ob­
t,1111ccl ,,,itl1 l1a1·cl,1'00cl c11ttings. I11 e,,e1·y case, the 1)e1·centage of rooted 
c11tt111gs \l'<l~ Io,,, a11cl tlie 1)c1·1ocl ot t1111e 1·eq1111·ed tor 1·oot 1111tiation was 
lc11gtl1y. E111·1gl1t (3,4,5) 1·c1)01·tecl s11ccesst11l 1·es11lts i11 1·ooti11g a nun1-
l)e1· ol cl1ll1c11lt 1)l,111ts ,,,1tl1 co11ce11t1·,1tecl-sol11tio11-dip t1·eat111e11ts oi in­
clolcb11t)'l·1c ,tcicl. Tl11s ~t11dy ,,·as 1111cle1·t,1ke11 to dete1·111ine tl1e 1nil11-
c11ce of s11111!<11· t1·e,1t111e11 ts on tl1e 1·ooti11g 1·esponse o( Be1·be1·is ;itlia1iae, 
Be1·/Je11, .1r11ge11t1£111{1, Be1l1e11s tl1i111be1g1, Berbe1·zs tl1itnbergt {ttropu1·• 
jJ11-1·r:r1 ,111cl Be1·be1·1s ve11·1tc11los{l. 

1·11is 111vcst1g,1t1011 was car1·ied 011t to1· two consecutive 12 month 
J)c1·iocls to cletc1·111i11e the p1·ope1· t11ne ior taking the cuttings, the posi­
tion 011 tl1c J)l,111t 11·0111 ,vh1ch tl1e c11tt1ng ,,,ood sl1ould be selectecl, the 
t1111i11g 1ntc1·v,1l wl1icl1 sl1ould be 11sed ,,,ith the inter111ittant spray sys­
tc111, :incl tl1e co11cent1·,1tio11s of 1·oot p1·on1oting che1nicals that wo11ld be 
111ost benelici,11. 

It w,ts Jo11ncl to be tr11c w1tl1 Be1·be1·1s species, ,ts it is witl1 many 
c1tl1c1· or11,1111e11t:1ls, tl1;1t c11tti11gs rootect best which dicl not conic from 
tl1c 111ost v1go1·011~ly g1·0,1•1ng shr11b~. It was also detern1inecl that those 
c11tti11g~ t;1ke11 f1·0111 tl1e Io,ve1· b1·ancl1es, often 11101·e shaclecl, rootecl bet­
ter tl1,111 tl1o~c t,1ke11 t, 0111 the 11p1)e1· b1·ancl1es. 

1·11e c11tt111gs ,ve1·e t,1ke11 f1·0111 the late1·al twigs of tl1e c11rre11t sea­
~011·~ g1·owtl1 a11d c11t to ,1 lc11g·th ot 4 to 6 inches. All the c11tt1ngs were 
t,1kc11 f1·0111 tl1e s:1111e J)a1·e11t J)lants lot· the du1·at1011 ot the stt1dy to avoid 
ge11et1c cl1! [e1·e11ces 111 tl1c woody 111aterial 11secl. Althotigh ,vot1nding 
,v,1s e111J)loyccl 1t ,-vas £01111cl to be oi 110 value i11 procluc111g 1·oot111g re­
SJ)011~e 011 tl1e ba1·be1·ries. 111 eacl1 test, 50 c11ttings we1·e 11secl c111d tl1e11· 
bas,11 1)01·tio11s ,,·e1·e cl1 f)J)eci to a clepth of 2 inches, tor a period oi 10 
~eco11cls, 111to ,1 sol11t1011 ot 111clolebut)'l'IC acicl and d1st1llecl ,vate1·. Tl1c 
sol11t1011s ,,,e1·e 1)1·e1)a1·ecl l))' cl1ssol,,1ng tl1e i11doleb11ty1·ic ,tcicl cryst,1ls i11 
j11st eno11gl1 90% ethyl alcol1ol to cove1· tl1en1. Tl1en dist1llecl water was 
,1clclecl to IJ1·111g tl1e sol11tio11s to tl1e desired vol11n1es. Tl1e clip concen­
tr,1 t1011s 11secl >1'e1·e 5000 !)f)I11, l 0,000 pp111 a11cl 20,000 J)l)ITI. 

t\ ,veil cl1·<1111ecl g1·ecnl1011se be11ch ,,11th a11 111te1·1111tta11t 1111st syste111 
,,,,1~ 11secl 101· tl1e J)1·01),1gat1011. Tl1is S)'Ste111 ,,,as a11 in-bench 111st,1ll,1tion 
,v1tl1 Flo1·1cl,1 550B, cleilectio11 tyJ)e 11ozzles. It ,vas ti1ned to ~1)1·ay tl1e 
J)la11 t~ fo1· I 5 seco11cls d111·ing eve!")' 10 1111n 11 tc inte1·val 11·0111 clawn 11n ti! 
011e ho111· ,1lte1· s1111set. A coa1·se g1·ade of bank sa11cl was 11sed as· the 
J)1·opagati11g 111ediu111. S011 l1eating cables ,vere used to 1naintain the 
1·ooting 111ecliu111 te1111Je1·at111·e at a1)p1·ox'i1nately 70 cleg1·ees F. d111·ing the 
colcl 1)e1·iods of the yea1·. ,-vheneve1· possible, ai1· te1111)eratures were 
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111a1ntainecl ,tt a 111I11i111111n of 72 cleg1·ces F cl11ring the clay ancl 62 de­
grees F. at night. 

In ,111 cases, cxceJ)t ,vitl1 tl1e lJc1 /Jc1·1s 711l1r111c1c, the 5,000 1)p1n JB;\ 
sol11tions g·a,•c tl1e !)est 1·es11lts ·r11e J)iants 1·es1)onclecl In tl1is 111annei· -

Bc1·bc1·1s sr11gc:1it1r111r1 46 days 91 % 
Be1·bc11s t/1111·1 /Jr:1·g1 17 clays I 00% 
Be1·be1·1s tl11111/Jc1·g1 r1t1<JjJt11pi1.1ec1 28 clays YO% 
Be1lJe11s ve1·1·11c11losr1 31 clay~ 96% 

Cutt111gs take11 i11 e,11·ly s1)1·1ng ,111cl l,1tc la!! 1·esponclecl v-•ith ec1ually goocl 
rooting. Altl1ougl1 tl1ose t,1kcn cl111·ing tl1e s111n111e1· clid not respond at 
all. A st1·011ge1·, 01· 11101·e concc11t1·,1tecl sol11tion, 10,000 PIJ111 IBA ,,,as 
necessa1·y to JJrocl11ce 1·oots 011 Be1 /Je1·1s 711lia11ae. These ))!ants did best 
,vhe11 t,1ke11 cl111·Ing tl1e ,v111te1· 111011tl1s ;111cl 1·ooted In approxI1nately 44 
clays witl1 a11 ;1,•e1·,1ge ol 98% s11ccess 

1W.ag1iol1r1 g1·r1nd1flr;1·r1 ,,,as l1a11c!lecl 1n 111ucl1 the sa111e 111anne1·. vVItl1 
tl1is plant, ho,veve1·, ,,,011ncli11g v-•as a11 aicl to rooting. A th111 011e incl1 
slice o[ lJark ,,,as 1·e111ovecl lro111 t,,,o s1cles of the base to expose the ca111-
b1um befo1·e the c11tt1ng5 ,vere 1111111e1·sed 111 tl1e IBA solutions The 
111cdi11111 ancl 1111st tI11111·1g ,vere icle11tic,1l to that t1sed for the lJarber1·)· 

• 

species. 
Fo1 the College });1rk, i\!f,11·ylancl ,1rea it ,vas lound that c11ttings 

taken d11ring tl1e l,1te s1Jri11g or early sum111er produced the best rooting. 
It was also fou11cl that tl1c root clevelo1)111ent was directly proportional 
to the concent1·,1tion of tl1e cl1e111Ic,1! solutI011s used The clata tor the 
month o( J 11ne are ,t goocl ex,11111)!e of tl11s fact -

Ct1tl1ngs Taken 1n June 
Co11cenlrat1on I l~A I ,t week 2ncl ,veek 

Co11trol (no treat111e11t) 0 0 
5,000 pp111 6 12 
10,000 ppm 12 22 
20,000 ppn1 84 88 

"Cuttings rooted 1n approx1111ately 63 clays 

(% Rooted)" 
3rd week 

0 
14 
28 
86 

4th week 

0 
10 
28 
88 

vVe !1ave fo11ncl th,1t lJy 1·ecl11cing tl1e 111Ist interval by one half at 
v-•eekly intc1·,·als, ,1fte1· tl1e c11ttI11gs !1,-1,,e rootecl satisfactorily, thcv be­
con1e st1££1c1e11tly l1a1·clenecl fo1· 1Jotti11g or 011tdoo1· planting. Ot11· losses 
after tr,1nspla11t1ng !1a,,e bee11 11egl1gible. 
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l)ogwoocl by ct1ttings A111e1·i-

' 

sc,,er,tl SJJec1es of Ace1· IJy cttt-
6. 

* * 
l\1IODERATOR NELSON· Tl1ank yo11, Professo1· En1·1gl1t Are 

there quest1011s to be clirectecl to P1·ofessor Enrigl1t? 
l\1R. \i\TILLIA1\1I FLEl\•fI-:R· \i\Te1-e a11y ol tl1ese c11tt111gs 1vl(1.~nolza 

g1·andzf/01·a lzyb1·1ds, 01· ,,,e1·e tile)' st1·a1gl1t species? 
DR. ENRIGHT: Straight species \!\Te 11,tcl very JJoor res11lts 

,v1th the l1ybricls ,,,e t1·1ecl. 
i\1IR. JAi\1£S \•VELLS. H,tve yo11 t1·iecl ,111y of tl1e st1·ong powde1·s 

i11 place of the co11ce11t1·:1tecl clip? 
DR. ENRIGHT. Not , 1e1·y 1nany. 
i\•IODERATOl~ NELSON. 1\1·e tl1e1·e ,tny 111ore qt1estions? If not, 

,,,e thank yo11, D1·. E11rigl1t for ,1 111ost 1nte1·esti11g JJresent,1t1on. 
The 11ext SJJeake1· 011 0111· JJ1·ogr,1111 1s i\1f1-. H,tn, Hess wl10 is goi11g 

to speak to 11s 011 the s11b1ect. ''CoJJJJer Beecl1es by G1·,1lting." 
l\1IR. HANS HESS (vVay11e, Ne,v Je1·sey): I feel so1ne\\1l1at ot1t of 

JJlace talki11g abo11t grafting, alter l1;1v1ng l1e,1rcl ,ti! tl1ese fine SJJe,1kers 
talk abo11t the rooting of c11ttings. Ho,vever, ttJJ to tl1is JJoi11t I do11't 
IJe!1eve tl1ere l1as bee11 111t1cl1 s11ccessf11l wo1·k clo11e witl1 tl1e 1·ooting ol: 
coppe1· beecl1es fro111 ct1ttings, a11cl tl1erefo1·e, "'e still J1,1ve to resort to 
the olcl and tried 111ethocl of grafting 

l\•I1·. Hans I-less JJ1esentecl l11s t,t!k, ''CoJJJJer l3eecl1es i)y G1·alting '' 
(Applat1se) 

COPPER BEECHES BY GRAFTING 
c. vv. i\1r HEss, JR 

HP,1 N11,r,p1·11 

T1Tf r,),n e. New f c1·sey 

It would not be proJJer to clisc11ss the f1elcl of grafting without giv­
ing a little ti1ne to tl1e JJreparatio11 wl1icl1 JJ1·ececles tl1is 1necl1,1n1cal OJJ­
eration. I ,,,ill tl1e1·efore start at tl1e very begi11ning ,111cl SJJe,1k for ,t few 
n101nents a!Jout the ,eeding of Fr1,r;its .,ylvr1t1crz, tl1e 11nclerstock Lor its 
suntanned brothe1·. i\1Ia11y l1,1ve l1:1cl cl1l:l:ic11lty 1n o!Jt,1i11ing ,L good stand 
of seedlings even thougl1 tl1ey usecl ,eecl whicl1 w,ts aJJJJ,11·e11tly fresh. 
We have tound that the seecl ol l;l1gu1 sylvr1t1ca lo,es it, vialJi!ity very 
r,1pidly and con,ec111ently JJlanting i111111ediately ,titer rece1v1ng the seed 
1s of the ut111ost inlJJOrt,tnce. l"l1e scecl ge11er,1lly ,1rrives f1·0111 E111·ope 
after the gro11ncl 1s frozen sol1cl ,111cl tl1ercfore ,eedbccl JJreparatio11 be­
fore l1and is 11eces,,1ry. Seecli11g clirectly on tl1e froze11 grouncl cloes not 
effect tl1e ger111in:1tion ,tnd it ge11er,1lly reduces tl1e cl,1nger ol rodent 
da1nage. \,Ve have, in a fe,v i11stances l1ad to re1nove lo11r to six inches 
of snow belo1·e being ,1IJ!e to JJla11t tl1e seecl a11d olJt,1inecl eqt1ally good 
results '\!\Te ha,'e for the JJ:1st fe,v ye,trs tre,1tecl 011r beecl1 seed witl1 reel 
lead to avoid a11y 1·odc11t cla111,1ge. Tl1e ,cecl ger1111n,1tes very e,1rly, i11 
fact it ,ee111s a, tho11gh ge1·111111,1t1011 takes J)l,,ce as tl1e f1ost leaves tl1e 
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ground. Tl1e seelll111gs beg111 to b1·eak tl11·ougl1 e,11·ly i11 1\p1·1I a11d ,tt 
this stage are extre111ely te11de1·. It is tl1ere!ore 11ccess,1ry to have frost 
covers available at the ti111e yot1 t111cover the gcr111in,1ti11g seecl '\,Ve 
ttse the con,1e11tio11,1l lour lJy six loot, reecl 111ats ancl keeJ) tl1e1n a,1,1il­
able until alter tl1e 1111dclle ol J\,J,1y 

In 01·rler to get 111ax1111t1111 gro,,1tl1 ,111cl J)1·cve11t b11r11i11g, the seed­
li11gs arc keJJt t1nde1· 50% sl1aclc for tl1e c11t11·e se,1so11. 1\ 111ajo1·ity ol 
tl1e seedlings v,,ill c!e,1elo1) to g1·,1lt111g cal11)e1· 111 011c season, ,1ltl1ot1gh 
,vith the carrot-like 1·oot syste111 1t is cli((ic11lt to ,:1iely lilt tl1e seecllings 
and pot the1n before tl1e lea,,es al)sc1,s. 1\s yot1 know, seeclli11gs J)Ottecl 
in a do1·1nant co11cl1t1011 clt11·111g tl1e l,111 ,ire ,,ery slo,11 to 1·e-establish a11cl 
therefo1·e do 11ot ge11e1·;1lly 111,1ke ,1 satisl,1cto1·y t1nclc1·stock "\,Ve !1ave 
found it satisfactory, ,vl1e11 11eces5,11·y, to !)Ot tl1c J)ia11ts 111 e,11·Iy SeJ)te111-
ber ,11itl1 a ft1! I co111JJl1111e11 t ol le,1 ves ,111cl JJ!acc tl1e111 t111der 111 te1·1·t1 ptecl 
n1ist for a ,,,eek. I~y 1)ott111g tl1e 1)!,111ts 111 lt1I! le,1( ,111d t1si11g· 111ist, 1·e­
rooting is 101· ,111 ))t11·1Joses i111111ccl1:tte, ,111ci aite1· tl1ree cl,1ys ,ve g1·,1cl11ally 
redt1ce tl1e 111ist tintil 1t is cl1sco11ti11t1ecl at tl1e e11cl of a ,veek A very 
satisfactOr)' 1·oot sy,5te111 1s 1)1·oclt1cecl by g1·,1lti11g t1111e, since tl1e J)!a11ts 
clo not beco111e clor111,111t t111t1l 11early f,11111,11·)'· Yot1 l1,1ve J)I·obably 
noticed tl1at the Et11·01Je,111 g1·ee11 IJeecl1 ,v1I! l1olcl its leaves evc11 tl1ot1g·l1 
they are dor111,1nt. It yot1 JJOt tl1e111 e:11·ly, lJcfo1·e ,L lrost ;incl keeJJ tl1e111 
in the g·reenl1011se, tl1e le,1ves ,,,ill st,1y gree11 ,111cl ce1·t,1inly helj) tl1e 1·oot-
• 
1ng action 

The proceclt1re ,,,e ge11e1·,1lly t1·y to follov-1 is to JJOt tl1e seecll111gs in 
early J\,fa1·ch into 2¼'' 1·ose JJOts ,111cl gro,,, tl1e111 ,L ft1ll seaso11 1n shaclecl 
frames. This 111etl1ocl IJ1·ovicles a11 t111cle1·stock ,,,itl1 a ve1·y sot1ncl 1·oot 
syste111 and 1nst11·es tl1e g1·e,1test clegrcc of st1ccess. ,,ve bri11g tl1e stocks 
into a cool gree11!1ot1se late 1n Nove111be1· ,111cl keeJ) tl1e te1111Je1·att11·e ,ts 
close to 50 clegree F. as JJOssible t111t1l ,ve ,tre rcacly to g1·aft the111 i11 l,1te 
January or e,1rly Feb1·ua1·y. 

Before going ft11·the1· I 111t1st stress tl1e i1111Jo1·tance of scion woocl 
selection It 1s possible to olJt,1111 fai1· res11lts ,vitl1 tl1ree 01· even lot11· 
year old wood, ,1ltl1ot1gl1, £01· tl1e lJcst 1·est1lts ,111cl tl1e 111ost v1goro11s 
plant, c111·1·ent ~easo11's ,,,oocl 1s by l,11· tl1e lJest. As 111cnt1onecl J)revio11s­
ly, we g1·aft 011r lJeeches J,1tc 111 fa11t1a1·y 01· e,11·ly Fe!Jrt1,11·y, wl11ch l)eriod, 
lro111 J)ast ex1Jerie11ce 1s tl1e 111ost s,1tisf,1ctory Tl1is we lee! 1s 1·el,1tecl to 
tl1e approach of sp1·ing wl1icl1 e11cot1ages 11101·e r,tJJicl t111it111g of tl1e ~cion 
ancl 11nderstock Tl1e ~c1011 ,It tl1is ti111c ol yca1· co111es into growtl1 
111uch sooner, v-•h1ch wc ]1,1ve fot111cl is 11111Jo1·t,1nt for goocl rest1lts. 

A regula1· s1cle gt·aft J1,1s IJee11 ot1r !Jest 111etl1ocl ol t111iti11g stock ancl 
scion, since it JJ1·ovides ,t 111,1xi11111111 a1·ea ol co11tact. Tl1e 11101·e nea1·ly 
perfect the fitti11g of scio11 to ,tock, tl1c !Jetter tl1e JJe1·cc11t,1ge of s11rviv,1l 
after the li1·st )'ea1·. Tl1e gr,tfts ,11·c tiecl w1tl1 eithe1· ,t w,1xell 5tr111g 01· 
rubbe1· ba11d, both a1·e s,1t1sf,ictory. Tl1c 11cwly 111,1cle gr,1fts are tl1e11 
JJlaced in the gr,tfting c,tsc at ;111 ,111glc, s111ce tl1c deJJt!1 of tl1c bcncl1 
does not pe1·111it setti11g tl1e111 ttJJ ,t1·,1igl1t, witl1 tl1e t111io11s ,1bove tl1e 
peat We 11se botl1 1·eg11l:11· s,1s11 01· JJl;1stic covc1·s w1tl1 cc111;1l s11cces,. 
It is J)OssilJ!e, ho,,,eve1·, ,1•1tl1 J)i,1st1c, to el1111111,1te claily ve11til,1tio11 ttntil 
it is time to l1,1rcle11 tl1e gr,tf t,. Tl1e s,1sl1 1·e111,1i11 clo,ecl 101· tl1e I i1·st 
,veek. Afte1· tl1is JJe1·iod tl1c g1·,1! ts 1·ecci,•c ,1 g1·,1clt1,1lly 111cre,1,i11g a111ot111t 
of ve11t1latio11 cl111·i11g tl1c 11101·11i11g, 1111til tl1ey ,11·c 1·eceiv111g ,1!1ot1t ,i11 

i() 



l1ou1·s ve11t1l,1t1011 b)' tl1e tl111·cl ,veek. 1\fte1· five to six weeks ,ve g1·aclt1-
ally begi11 to !1,11·cle11 tl1e gralts by ,1clcli11g ,,ent1lat1011 during tl1e night. 
This is acco1111)!1shed by plac111g wooclen l)locks of I'' x 2'' first in front 
of the s,tsh ,incl late1· on the sicle. Eve11 tt1,1lly we 1·e1nove the sasl1 en­
tirely at nigl1t Ventilation tor !1arcle11ing is added in the claylight 
l1ours 1n the seve11th week ur1t1I tl1e g1·,1lt, ,11·e co1npletely harcle11ecl at 
the end of e1gl1t ,veek,. The gr,1lt~ ,11·e 110w re<lcly to be set up str<light 
,incl to l1ave J),1rt ol tl1e understock 1·e111ovecl Co1nplete re111oval ol tl1e 
understock is clo11e wl1e11 the j)l,111ts ,ire 1·e,1cly [or ,hip1nent or for J)!a11t­
ing ot1tcloors ~fhe graftf, ca11 be j)l,111tecl 111 ,1 shacled bed 01· })lacecl in 
a la1·ge1· co11t,1i11e1· ,tf ter cla11ge1· of f1·ost l1,1s j),1,secl. They shot1lc\ not 
be j)l,111tecl i11 lielcl 1·ows 11ntil tl1ey ,ire tl11·ee 01· 10111· years olc\, 1f yo11 
,visl1 to h,1ve so111e J)la11ts left ,1lte1· tl1e f11·st yed1· 

St1111111e1· gr,1ft111g !1as l)ee11 qt1ite st1ccessl11! 101 several 11t1rsery111en 
,111c! 1s clo11e clt1ri11g late i\t1g11st 01· e,11·ly SeJ)te111ber I believe ?1,fr. 
Hoogencloor11 l1as gr,1ftecl !1is lJeecl1e, 111 tl1e lall for 1nany yea1·s. Tl1ese 
graft•, shot1lcl be c,1r1·1ecl 1n ,1 cool gree11!1ot1,e or a frost f1·ee storage 
irame tl1e l1r,t ,vi11ter to p1·e,,e11t SJ)l{tt111g , 

111 su111111,1ry, tl1en, the st1cce,sful gr,1lt111g of Copper beecl1 is clepen­
clent ttj)011, ,t ,veil establ1sl1ec\ t1nde1·stock J)Ottecl e1tl1er while clor1nant 
in tl1e SJJri11g 01· 1111der 111ist 1n l,1te su111111e1·, tl1e selection of goocl scion 
wooc\, a11cl li11,1Ily on good gralt111g J)1·,1ct1ces as 1·egards ,,,ell 111atchec\ 
scio11 a11cl 1111cle1·stock, ventilatio11, te1111)e1·,1tt11·e d11cl 111oist111·e. 

* * * * 
?1,fQDEllATOll NELSON: Tl1,1nk yo11, ?1,f1·. Hess. A1·e tl1ere any 

q11estions? 
PllESIDENT STEA ,rENSON: H,111s, there 1s just one point that 

I 1nissecl. What clo )'Ott do with tl1e grafts for tl1ree or fot1r years before 
they are est,1l)!ished in the fielcl? 

ivfR. HESS· ,ve reco1111nend tl1at tl1ey either be kept in ,1 container 
of s0111e kine! 01· else kept in a becl ,,,J1e1·e they are protectecl 1·11e wooc\ 
of tl1e beecl1 is ve1·y, ,,ery brittle a11c\ of cot11·se, tl1e scion lJe111g wraJ)J)ecl 
also 1s s111dl!. 11 it is dist111·becl at ,ti! 1t 111ay tall off at the g1·att level. 

?l'fR. GEllALD VERKADE (Ne,,, Lo11clon. Connect1c11t) : After 
the g1·;1fts Iea,,e the gree11ho11se ;111cl a1·e eitl1e1· j)laced in a container 01· 
bed are the losses very hig·h? 

ivIR. HESS· I believe the Joss of beecl1es the first season is by far 
greater tl1,111 for 111ost other gr,1ftecl J)l,111t, This I would say 1s c\11e 
p1·1n1ar1Iy to tl1e f,1ct that the woocl of l)eecl1e, 1s ext1·emely h,1rd, ancl a 
t1nion is 11eve1·, very goocl I wotiltl s,1y tl1,1t yo11 l1,1ve as l1igl1 ,is a 20 
01· 30 pe1· ce11 t Ios,. 

?11fODl~llA 'l'OR NELSON· Th,111k yot1 very 11111cl1, Hans. 

Tl1e next J),IJ)e1· listed on tl1is 111or11i11g'~ p1·ogra111 is e11titlecl, ''Cot1-
11u5 coggyg11r1 l)y Soft,vood C11tt111gs 1111c\e1· ?11fist." I uncle1·stanc\ th,1t 
?11Ir SJt1!111 1s 11ot J1e1·e ,111d consec111e11tly, ?1,f1·. Ge1·alcl Pft1nclstein w1ll 
read his J),IJ)e1· j\,fr. Pf1111clstei11l 

?11f1·. C~eralcl Pf1111clstein reacl tl1e JJrCJ),11·ccl JJaJ)e1·. (AJJJ)l,1use) 
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COTINUS COGGYGRIA BY SOFTWOOD CUTTINGS 
UNDER MIST 
f OHN F S JU LIN 

!11/p1·.~tnlf' N-11,1·~p1·ir~ 

H c, rn burg, Iowa 

(,'ot1nit1 c<Jggyg1·111 c,111 be ~t1ccesslully propagatecl by soltwoocl cut­
tings 1n ot1tdoo1· 1nist bells. 1\t l11ter-State Nt1r~e1·ies we have rooted 
{ai1·y large quantities ol t!1e \'ariety ,vl11ch ,ve call ''Roy,11 Pur1)le'' for 
the last fo11r years Ho,veve1·, 1n tv\'O of those 10111· ye,1rs we st1ffered 
l,1rge losses after the ct1tt111gs l1,1d 1·ootecl. Tl1e f11·st ye,tr we atte1npted 
to pot the1n shortly alte1· tl1ey 11,tcl 1·ootecl and ,ve lost all ol the111. Then 
l,tst ye,11· ,,,e lost abo11t se,,enty-fi,,e 1Jercent of tl1e ct1tt1ngs abo11t tl1irty 
days afte1· they had rootec! '\1Ve tl11nk tl11s was cl11e to 11nproper drain­
age cattsecl f1·01n using tl1e sa111e gravel base tv\'O ye,trs 111 s11ccess1on. 
This ye,tr ,,,hen ,ve rel)111lt tl1c lJeds, ,ve raised tl1e111 and JJllt i11 fresh 
cr11shecl rock. '\,\Tc a1·e goi11g into tl1e "'inter with abo11t a sixty percent 
stand. 

011r cuttings are collectecl fro1n a block of plants which a1·e grown 
just for that purpose. Ter1n111,1l c11tt1ngs, about eight i11cl1es in lengtl1, 
,trc t,tken -''hen the stock !)!dn ts h,1,re 1nade ten to twelve inches of new 
growtl1. This 1s 11s11ally ,1IJot1t tl1e end of i\1Iay in S011tl1western Io,va. 
'\!\Te 1nake the ct1tt1ngs onJ,, fro111 new gro,vth and p1·efer c11tt1ngs ,vhicl1 
are quite soft. 

Tl1e c11ttings a1·e not t1·i111111ed i11 a11y special v\'ay exceJJt to 1·en1ove 
,111 bttt fo11r of the lea,1es. Tl1e c11ttings a1·e dipped in Hor111odin #2 
po,,,de1· and stuck 1n tl1e 111ist bee!~ 

Our 111ist bed, a1·e const1·t1ctecl 011 sloping grot111d and ,ire !Juilt so 
that tl1e IJottom of the !Jee! is level ancl 1naybe even sligl1tly l1igher than 
the st1rro11nding ,t11·lace. Tl1en ,ve JJUt in about tl1ree incl1es of crushed 
rock and top tl1at ,vith tl1rce inches of sand. This gives good cl1·ainage 
wl1ich we think 1s al>solutely 11ecessary for growing Cr1t1nus l<Jggyg1·ia 
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eel sliclee, ,vl11cl1 ill11stratecl tl1e JJ1·111ciJJle fe,1t11res of tl1e clisct1ssio11). 



i\,JODElZ1\ TOI, NELSON. I, tl1e1·e a11y discussio11 a11yo11e ,visl1es 
to volu11tee1 011 tl11s J)aJ)er? It 11ot, l ,,,111 110,v call 011 Dr .. f a111es Ka1111) 
to present I)r Tickno1·s' talk entitled, ''CI1e1111c,1l Weed Cont1·0! 111 N11rs­
ery Beds '' 

DR J.A.l\1fES ll. I(AivfP (Urba11,t, Illino1s): We are going to s,1ve 
son1e ti111e 011 this paJ)er, too, as ta1· ,ts c111estions are concernecl. Tl1ere 
1s no 11se ,1,ki11g 111e ,tny quest1011s ;1l)o11t tl11s beca11se I ,1111 only ,gci111g 
to read wl1;1t Dr. Ticknor has ,vr1tten clo,vn l1ere. I have never ,een h1, 
,vork, 1101· l1,1ve 1 eve1· done any ,,,01·k like tl1is 

D1·. K,1111p tl1e11 1·eacl tl1e J)reJ)arecl J),tpe1· (Applause) 

CHEMICAL WEED CONTROL IN NURSERY BEDS 
Ro1i1,IlT L. T1cKNOR. 

Tin111e1·,1f',; of 1vlr1ssr1cl1itsett., 
vJla/tJ1r1n1 l;1e/d !::itr1t1on 

11lr1li/1a1n, 111c11sc1cl1itsetts 

011e of tl1e 111ost expensive ,,,eecl control jobs in the 11t11·sery 1s in 
!Jed~ where J)lant5 a1·e g1·0,vn u11t1! l,trge enot1gl1 to be plantecl in the 
lield. Close SJ)aci11g and the s111,111 size ol tl1e plants necess1t,1te the 
t1se o( l1,111cl I,1bo1· for tl11s job. 

A nt11nl)e1· of J)1·ocl11cts ha,1e co111e 011 the 111arket in rece11t ye,trs to 
111eet this JJroble111. 'l\'e at the ,,v,1ltl1,1111 Fielcl Station sta1·tecl testi11g 
these 1Jrodt1cts i11 1956 fo1· ,,,eecl co11t1·0I elf1c1ency and to clete1·111i11e 
110,11 to safely tise tl1e111 

The two p1·oducts ancl ;1n t111 t1·e,1 tee! cl1eck plot t1secl 1n 1956 were 
l\1Iylone ancl Va11,1111 i\1Iylone ,vas ,t 85 J)e1· ce11t wettable powder lor1n11-
lation 11secl ,it ,t rate of ¾ 1Jo1111cl pe1· 100 square feet Va1J,1111 w,1s a 
liquid u,ecl at a rate ot one qt1,1rt JJer l ()0 ,qt1a1·e feet. The,e 111,1ter1,1ls 
,vere appliecl in ,1 ,vatering can ,incl were tl1oroughly waterecl into the 
soil. 

The object of these trial5 ,,,,1s to fi11cl l1ow soon after tl1e soil was 
t1·eated 011 J\,f,1y 24th that JJla11ts co11lcl be safely set 011t. Eitony1nu, 
alatits, FrJ1·syt!11c1 011c1ta, ji1r1ipe1its !101·zzrJ11tr1l1,, Rl1ododend1·011 ''Roset1111 
Elegans," a11cl Tr1'<11s 111ed1r1 H1cl1., were JJ!antecl one, two, ancl tl1ree 
weeks ,1fte1· t1·e,1t111e11t In this CXJ)e1·1111c11t 1t w,1~ safe to JJ!a11t 011e week 
lo!Jo,11ing ,tJJJJicatio11 of VaJJa111 lJttt r,,,o ,veeks elapsed before 1t w,ts safe 
to JJ!ant tollo,11i11g tl1e t1se of 1\'fylone. 

Both 1naterial~ ,vere effecti,,e 111 rcclt1cing tl1e weed pOJ)t1!;1tion i11 
the bee! area. vVeeds lro1n tl1e ,,,;ilk ,treas r,11J1clly encroacl1ed into the 
!Jeds where tl1ey \\'ere not co11trollecl. Cultivation, where soil co11t,1i11-
ing weecl seecl 111,1y l)e thrown into tl1e \)eel ;1rea, was 11ot co11siclerecl cle­
sir,1ble. 

Dt1ring 1957, tl1e trials ,ve1·e ex1J,111clecl to incl11de beclcl111g· JJlant,· 
A .e:p1·11 t ·,, 1 Yt I, r 111, I r,n i 111111 Y11, B e,f!;IJ1l I c1 ,e r11 pc,1·f lo1·en,, C Ii 1·ysr111 t l1 e Yn i1 r, 1 rr1 <J1·1 • 
f olz it 111, C rJleits b li11ne 1, Herl 1'1·c1 !1 e It'< a11cl Pe let 1·e;o111 urn /101·trJ1·i1111, as 
well as lllll'Sery stock: Fo1·sytl11r1 1nt1:1111edic1, J(al111ta lr1t1fol1ct, Pie1·1s 
flo1·zbitnda, ]>11111s T/1it11be1·g1, a11cl Tr1x11s r11ed1a Hzc!{s. Six plants ol 
eacl1 ty/JC were set ,it each pla11ting cl,ite, tl1,1t is 7, 14, a11cl 21 clays alter 
,tJJ.JJlying tl1e soil t1·e,1t111e11ts 011 i\1fay 8, I 958. 
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J\'fate1·1,1ls a11d tl1e 1·,1te, of· ,1,i)1)!1c,1t1011 011 100 sqt1,11·e feet plots 
(5' x 20') ,ve1·e as tallows: .1.\llyl ,1lcohol (Bedre11cl1) (i53 cc., chloro­

IJ1crin 3 c.c.; 1nJect1ons on 6'' centers; 1nethyl bro111ide l lb., J\'fylone ¾ 
IIJ., V,tp,1111 1 qt1a1·t, 1.5 111il 1)1,tck polyethylene, a11el an untreatecl con­
t1·ol Ally! alcohol, '.\,fylo11e, ,111el Va1Ja111 dilt1tecl in 2 g,1l!ons ot w,1te1· 
were ,tpplieel b)' 111ea11s of ,t ,,,,1teri11g c,111 lollowecl by ,tt le,1,t 15 gallons 
of ,v,1tc1· per bed Forty-eigl1t l1011r, were allo,ved fo1· 111ctl1yl bro1nidc 
to clilftt,c u11eler the J)last1c cove1·. Black IJolyethylene striJ)S, tl1ree feet 
w1cle, ,,,ere l,tpped anel the eclge, bt1r1ed to 111ake a !)eel live leet wide. 

,,v,1Ikv1,,1ys ,,,e1·e t1·e,1tecl ,v1tl1 eitl1e1· dinitro ,tt a 1·ate ot 6 JJOttncls !)er 
,1c1·e 01 D1u1·on ;1t a rate ot I l)Ot111cl JJe1· ac1·e A 011e 111ch 111t1lch ol 
coco,1 ,l1ells ,,,as aJJJ)l1eel o,'c1· tl1e l1e1·l)ic1cles to l11rtl1e1· ,tt))JJ1·ess ,veeel 
g1 owtl1 111 tl1e ,valk,v,1ys 

1.'l1e iollo,11111g ol)sc1·,,,1t1011s ,111cl co11cl11,1011s ,,,e1·c 111,1clc 011 tl1e 1957 
' ex JJe1·1111e11 ts: 

;\llyl .1lcol10I No ol)se1·v,1l)lc cl,1111,1ge to cro1) pla11ts, 011ly 30 ))CI 

ce11t weecl co11trol ,111el therefore not s,1tisfactory. 

Cl1 lorop1c1·i11 

V ,I 1),1111 

Polyetl1yle11c, 
111,,ck 

• 

Co11 t1·0I 

N111·se1·y ,tock ,et 011t 7 days afte1· treat111ent was kill­
ed L,1te1· 1)!,111tings arid l)eelding J)ld11ts ,vc1·e 11ot 
atfecteel, Not effective lo1· ,,,eecl co11trol 

Pl,111t g1·0,1·tl1 ,,,,1, goocl. This p1·ovecl to be tl1e 111ost 
elf ect1 ,,e t1·e;1 t111c11 t, o,1e1· 95 !)er ce11 t wcccl co11 trol 

No J)lant 111j111·y, J)la11t growtl1 goocl ,,,itl1 aJ)JJ1·oxi-
111a te I)' 85 J)e1· ce11 t ,,,eeel control 

No 1)i,111t 111Jttry. JJlant gro,~1 th g<)Od . 
. !.\ ))))l'OX i 111;1 te I y 85-9() J)e1· cent weecl co11 trol. 

C1·op pl,1nt clcveloJ)Ine11t was !)est in this tre,1t111ent, 
pro\JalJly \)cc,111se of the 1nore 11nifor111 soil 1noistt1re 
s111)ply. ,,Veecls ;1l,o gre,v lushly i11 the J)l,111t111g holes 
Tl1is 111;1tc1·i,1l elocs11't ,ee1n s11it,1l)le !01· l)ecld1ng 
jJla11ts ,111cl ,111,111 1111rse1·y stock IJeca11se of tl1e exces­
si,·e l,1!)01· i11,·olvecl i11 !)la11t1ng tl1ro11gh tl1e pla,t1c 
!1l111 . 

Pla11t g1·0,11 tl1 goocl l)ttt in ge11er,1l sl101·te1· tl1a11 t1·eat­
eel ))lots IJcc,111sc ol ,,,eecl co1111Jetit1011. 

0111· l 9:J8 trials ,vere set 111) 11sing the 1nost effective 1nate1·ials fro1n 
tl1c 1957 work, namely. 111etl1yl !)1·01111cle, lvfylo11e, and V,tj),11n. EPTA!vI, 
,1 11cw 111ater1al ,vas 11scel 011 tl11·ec IJcels ,tt rate, of l () ,111cl 2() pounds ol 
,1ct1ve i11greel1ent pe1· acre Tl1e EJJt,1111 011 clay ancl ver111ict1l1te carriers 
,v,1,; ,IJJJ)liecl to the s01I st11·f:1cc ,tncl rot,lr) tilled to a cleJJtl1 of 5 inches. 111 
,1clel1tio11 to tl1e preJ)l,111t t1·c,1t111c11ts, )Jost pla11t111g t1·e,1t111ents of suga1· 
c;111c 11111lcl1, IJa1·k 11111lcl1, ,111cl g1·,11111l,11· CIPC we1·e 11secl i11 tl1ese stt1dies. 
Tl11s ,v,1,: clo11e IJec,111sc, ,,,J1ilc tl1cse cl1c1111cals co11t1·ol 85 J)er ce11t 01· 
11101·e of tl1e J)otential weecl JJOJ)ttl,1t1011, 15 pe1· ce11t 01· less ol tl1e pote11-
t1,1l JJOl)t1l,1tio11 ca11 soo11 ove1·1·1111 tl1e !)eels. The weeel, that ,t1rv1ve the 
c.J1c111ic,1l tre,1t111e11t 01· ,eecl~ ,,,!11cl1 !Jlo,v into tl1e beets grow 1·,11Jiclly too. 
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Ho,veve1·, tl1is 1·ecl11cetl wet'd !)OJ)U!,1t1011 1s 111L1cl1 e,1,ie1· to 1)1111g 1111cle1· 
control tl1a11 tl1e 01·igin,1l ,veed J)O]JL1l,1t1011 ,voL1lcl l1ave l)ee11. 

Tl1e heels ,vere t1·eated on .I 11ne 6tl1 ancl all J)!a11ts v-re1·e ,et 011t ten 
days later. Pla11t, Ltsecl ,vere. Eitonyr,iit, pc1tr:11.,, Rl11Jd<Jd1:1id1·011 ye­
doe115e poitl1!1c111ense, 7'r1:<11s ,,,1rd1a IJ101u111, Tl1117r1 cJcc1de11ta/1,5, ,111cl Vt­
/J111·1111111 71tdd1 1·he !)eels ,ve1·e 5' ,v1cle ,111cl 2()' 1011g ,111cl ,ve1·e ,L1l)­
d1vicled i11to toL11·, 5' by 5' ,11·e,1, fo1· tl1c tl11·ee J)O,t J)l,111ti11g t1·e,1ti11e11ts 
a11d the co11t1·ol :1re,1 l{ark :111cl ,L1g:11· c,111e 11111lcl1cs ,,·c1 e ,tJ)J)ltecl tl1e 
dcty afte1· pla11ti11g to ,t cle1)tl1 of t,vo 111cl1e, G1·,1nL1l,11· CIPC ,v,t5 aJ)· 
J)l1ed at tl1e sa111e t1111e ,tt ,t 1·,1te ol ](10 J)Ot111cls J)c1· ,1c1·c ol ,t 5 J)e1ce11t 
1naterial. 

Ten clays clicl not j)t·ove to l)e s11lf1c1e11t t1111e (cJ1· tl1e i\'lylo11e to cl1,­
s11)ate, ,i11ce 011ly 96 ot 3()() 1)l,111ts s111·v1vecl. SL11·v1v,1l 1·esL1lts (81 J)e1· 
ce11t) \VI th Va J),l 111 JJO,SI 1)1 y \l'Oll lei 11,1 \'e IJee11 l)ctte1· 11,ttl cl l011ge1· t1111e 
elct1)secl bet,,,ee11 soil t1·e,1t111e11t ,111cl J)i,111t111g Tl1ese !1g111·es c,111 i)e 
co111pa1·ed ,,,itl1 CJ! J)e1· ce11t ,111·,,1v,1l 111 tl1e co11t1·ol J)lots ,incl 98 1)e1· ce11t 
i11 the 111etll)'l l)1·01111cle 1)lots. ·r11e J)OSt JJla11ti11g t1·e,1t111c11t, ,tJJJ)C,11·ecl 
to l1ave little intl11e11ce 011 tl1e s111·viv,1I of tl1e c1·op 1)l,111ts. Tl1e1·e ,,,,15 
110 loss o( 1)la11ts 111 tl1e EJJt,1111 ti e,1tecl 1)lot, wl11cl1 l1,1cl 011ly ,t fc,v 1·c1J1·e­
se11tati,,e JJl,111ts 111 tl1e111, ,1ltl1011gl1 tl1e 20 j)Ot111cl 1·,1te ,tJJJJe,11·ecl to ge11-
erally 111h1b1t tl1e g1·0,1rtl1 

D111·i11g tl1e f 11·,t 111011tl1, little ,,,eccl g1·0,vtl1 took 1)l,1ce, exce1Jt 111 the 
check ]Jlots ,,,I11tl1 l1,1cl to IJe ,,,eeclecl S11g,11· c,111e 11111lcl1 1)1·0,,ecl to l)e 
tl1e 111ost etfect1,'e ,eco11cl,11·)' t1·e,1t111e11t 011 ctl1ese ])lots follov-,ecl by CIPC 
a11d bark 11111lcl1 

By tl1e seconcl 111011tl1 tl1e cl1eck ,11·e,1s of ,111 ))lots exceJ)t tl1ose t1·e,1t­
ecl v-ritl1 E1)ta111 1·eq11irecl !1,111cl ,,,eecl111g Tl1e E1)t,1111 ])lot, ,,,e1·c co111-
pletely clea11 at this t1111e. S11g,11· c,111e 11111lcl1 cont111t1ecl lJc111g tl1e 111ost 
effective post ))Ian t1 ng t1·ea t111e11 t. i\1[ ore oi tl1e ,111·l,1ce ol tl1e IJat·k ])lots 
was coverecl with v-·et'cl g1·0,,,tl1 tl1a11 tl1e CJ PC ])lots ,it tl11s t1111e Si11cc 
tl1ere were a fe,v l,i1·ge ,,,eecl, i11s~e,1cl oi 111a11y ,111,111 ,,,eecls, 1t ,,,as e,15ie1· 
tc, V-'eed the bark ])lots. 

Three 1nonth5 attc1· tl1e 5011 tre,1t111e11ts ,vc1·e ,tj)])lietl tl1c E]Jt,1111 
plots were st1l! ,veecl f1·ee 011ly a s111;1ll ,111101111t of weecl g1·0,vtl1 l1,1cl 
occ11rred i11 tl1e 1n11lchetl ;11·e,1s of tl1e otl1e1· t)lots lollo,v111g weetl111g. 
By th1, t1111e a11y rcs1cl11c1.l elfcct of CfI)C ]1,1cl tl1s,tj)J)e,11·ccl It ,v,1s 11ot 
un t1I fou1· 111011 tl1s ,1( te1· t1·e,1 t111e11 t tl1,1t s0111e weetl g1·owtl1, 1e, l1cn IJi t 
and chick,veecl, st,11·tecl to cle,,cI01) 011 tl1e E[)t,1111 t1·e;1tecl soil ·1-111, 
growth ,vas still less tl1a11 tl1:1t 011 tl1e otl1e1· j)lots 

The tollo,v111g co11cl11,1011s l1ave l)cen cl1·,1w11 [1·0111 tl1c,e stLtclie,· 
(I) Ept,1111 ,t])J)ea1·s to be ,t ,,ery J)1·0111isi11g J)rCJ)l,111t111g l1e1·l)icicl,1l 

111,iteria] ,vl1e11 aJ)plied to d1·y soil. 
(2) J\,fetl1yl b1·0111icle co11t11111e, lo l)c so111ewl1,1t Stlj)Cl'IOl' 111 l1erl)1-

cidal ef(ecti,,enes, to i\'Iylo11e ,111cl V,ttJ,1111. l~ettc1· g1·owtl1 ,tlso re"11ltccl 
v-rhere 1t ,vets 11secl, ()Os,1IJ]y clL1e to its ,l101·tc1· 1·e"icl11,1I ,tctivity i11 tl1c 
soil. 

(3) S11g,1r c,111c 11111lcl1 111·0,'etl to IJc tl1c 111t1~t effective tJC>,t ])l,111t-
• 111g t1·e,1t111e11t 

111 su111111ary, I ,vot1lcl like to 1Jo111t OLtt ,t fc,v ge11e1·,1I co11cl1tio11s 101· 
s11cces,i11l 11se oi JJrt'JJl,1nting l1e1·IJicicles ,111cl S[)ecil1c conclit1011s ()ect1l1,11· 
to ce1·ta1n cl1e111icals S011 11101stt11·e ,,l1011lcl be ,tt ,t sat1sl,1ctory level !01· 
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seed ger111i11at1011 ,tt tl1c ti111e of aJJJJiic:1t1011. Tl1e ,oil sl1ould be p1·e­
pared for plant111g IJelore the cl1e1111cals arc ,tJJJJlied. Soil te111per.1ture 
should be 60° F. or l11gher tor s:1t1slacto1·y results. Two weeks general­
ly shot1lcl elapse fro111 tl1e t1111e ol treat111e11t to JJla11ting to allow the 
che1n1cals to cliss1pate. 

i\•Ietl1yl bro1nide 111t1st be ,tpJJl1ecl ttncler ,t plastic cover. It c,tn be 
appliecl to ~oils ,vl1ose te1111Je1·,1tt1re i~ below 60° F. it tl1e Iiquicl is vapor­
i?ed to a gas befo1·e ,1JJp!1c,tt1on. i\1fetl1)1I b1·01111cle, of tl1e che111icals test­
eel has tl1e shortest 1·es1clt1al !1le in tl1e soil 

i\1Iylone c,tn IJe e1tl1e1· rot,11·y tillecl into tl1e ~oil or carriecl 1n by 
water. Since this che111ical IJ1·e,1ks clo'A'n slo,vly, JJ!ant1ng shoulcl not be 
clone fo1· at least t,vo ,veeks. 

Vapa111 sl1ot1lcl be ,tJJJJliecl to a soil st11·l,1ce wl1icl1 is 11101st ancl not 
hot, other,v1se it vol1t1lizes to lor111 ,1 tear g,ts like st1bstance i\ilany 
Vapa1n aJJplicatio11s fail IJec,tt1se 111sullic1ent water i; aJJpl1ed 1111n1edi­
ately afte1· appl1c,1tlo11 to c,11·1·y it 111to the soil At least one inch ot 
water shot1lcl be usecl. 

Epta1n sl1ot1ld 011ly be aJJJJl1ecl to ,1 soil st1rf,1ce wl1icl1 is clry other­
wise it ,v1ll vol1t1!1ze rapidly No w,1te1· ;ea! is 11ecess,1ry whe11 Epta111 
1s 1·ota1·y t1llecl i11to tl1e soil 

* * * * 
i\1IODERATOJ{. NELSON. Tl1;111k yot1. Professo1· Ka111JJ. 
cl1sct1ssion a11yone \\'Ot1lcl like to br111g ttJJ ,it tl1is JJoi11t? 

* 
Is tl1ere anv 

I 

PROFESSOR J. C. i\fcD1\NIEL (Un1ve1·sity of Ill1no1s, Urb.1na, 
lll1no1s) : l ,vot1lcl like to 111,1kc one co111111e11t 011 tl1e previous paper. 

It 1s co11ce1·11ecl ,vi tl1 tl1e 11on1encla ture 011 the S111oke rrree. At 
least as f,11· back ,t~ tl1e I g2ll eclition of l~a1ley's Nursery lvlant1al the 
S111oke Tree has been seJJ,tratecl lro111 tl1e gent1s l?.l1i1s. The correct 
na111e of this JJlan t is C'rJt11ii1s coggyg11a. 

(Ed1to1·'s Note: D1·. Cl1ad,v1ck ,v,1s 11nable to ,tttend tl1is sessio11 
ancl pre;ented his JJape1· clur1ng the Q11estion l~ox Sess1011 on Friday 
eveni11g, Dece111!Jer 5, I 958. J t is 1ncl11clecl at tl1is, the reg11larly scl1ed­
uled t1111e tor re,1so11 of conti11t1ity.) 

CONTROLLING SPRING WEED GROWTH IN TAXUS 
BY FALL APPLICATIONS OF HERBICIDES 

L. C CHAl)WICK 

nepr11·/rr1 r'r, t c,f H <1rt1c·ul ture 
nf,,n ,',/r1/r• [fr1i11e1·51/y 

r:,,l11rn[111,. Ohio 

One of tl1e 111,1jo1· JJrolJle111; i11 tl1e control ol weeds in com1nercial 
nurserie; 1~ the ~ltJJpre,,1011 or eli111111,tt1011 cit weecl growth e,1rly 1n the 
spring. Ct1lt1vat1on i, olte11 cl1llict1lt to ac.co111pli,h cluri11g this season 
cl11e to t1nl.1vor.1ble s01! conclition, or IJec.,tuse 11ur,ery111en are bu,y dig­
ging, ,hipp111g or planting ,toc.k ,tt th,tt ti111e. Tl1is experiment was con­
ductecl to detern1i11e the eflect1veness of ,0111e l1erbicicles aJJpliecl cluring 
the fall on tl1e eli111i11ation or ,t1JJ]Jrc,,1on of weed, the lollowing spring 
lt 1t 1s fo1111d tl1,1t l1erbiciclc~ c:111 !Jc ,tJ)JJ!icd in the f,111 ,incl ~UJJpres, or 
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cl1111inate \\'Ced gro\\1th d11r1ng the months oi J\,f,11·cl1, AJ)1·1l a11cl ]\,Jay, 1t 
wo11lcl be a g1·eat a1cl to tl1e nu1·,eryma11. 

Five herbicides, or comb1nat1ons of !1crbicicles, Si111azine, Ala11a1) 
20G, a co111b111ation of SES ancl Cl\1fU, a co111b1n,1t1011 of SES ,111cl CIPC, 
a11cl CIPC \\'c1·e ,1 ])plied on N O\'e1n be1· I, 1957, to 150 sq11a1·e feet !)lots 
i11 a IJlock of Tnxi1s ril,,pzdr1tc1 11ite1·n1ecl1r1 Control !)lots were 111cl11clecl 
a11cl all t1·eat111e11ts \\1ere replicated IO t1111es B11ffe1· st1·11)s, 2 lcet ,vicle, 
,ve1·e allottecl bet,,1ee11 each treat1nent. The soil \\',IS 111ostly a B1·ooksto11 
~ilt loan1 ,incl ,vas 111oist at the t1111e ol the ,tJ)J)iic;1t1011 ol tl1e l1e1·IJ1c1cles. 
Tl1e l1q111cl he1·bic1des \\'ere applied ,,,1th a kna1)sack s1)1·,1ye1· cq111J)pccl 
,v1th ,t T-jet 11ozzle. 1"l1e Si1nazine ,,,:is appl1ecl ,tt two 1·,1tes, 4 ,111cl 8 
1)01111cls J)e1· acre, CIPC at 8 po11ncls 1Je1· ac1·e, ,111cl Al,111a1J 20G ,,t 25 
1)01111ds 1)e1· ;1crc 111 tl1e combination t1·eat111e11ts, SES a11cl Ci\1IU we1·e 
,11)pliecl at 4 1)011ncls a11d 1/2 po11ncl 1·especti,,ely, 1)e1· <1c1·e, ,111cl tl1e co111-
IJin,1t1011 of SES ,incl CIPC ,ve1·e a1Jp!1ecl ,it the 1·,1te of 4 1)01111cls ol eacl1 
1Jc1· ,,ere 1\II ;1JJJJl1cat1011 rates ,vere b,,secl 011 co111111ercial fo1·11111l,1tio11s 
Check a11cl t1·eatecl ,11·eas ,,,ere t1·ee !1·0111 "'eeds at tl1e t1111e tl1e aJJJ)iica­
tio11s were 111ade. 

Obsc1·,,,1tions ol ,vcecl g1·0,1'th ,vere 111acle 011 ,everal occa,1011s cl111·-
111g the spring 111ontl1s IZat1ngs of ,veed gro,vtl1 ,vere 111acle 101· e,1cl1 
JJlot 011 J\1 ay 12 and on .June 26, 1958 Ra tings ,vere ba.,cd 011 <1ct11,1l 
weecl counts ancl on ob,e1·vat1on of ,veed coverag·e in the clittcre11t JJ!ots 
,1s corn p,11·ecl to the co11 trol plots a11cl the acl 1oining buffe1· ,tr1 JJS. Con­
trol J)loti, were given a weecl IJ1·evalence 1·at1ng of 10 ,incl tl1e otl1e1· !)lot, 
ratecl fro111 IO to (), clepend111g on the prevalence ol wcecls 111 tl1,1t p,11·­
tic11!,1r plot. Weecls 111ost J)revalent 1n the are<l incl11cled J)ttrslane, cr,,1)­
gr,tss, chickweed a11d pigweed. Q11ack grass, binclweecl ,tnd Can,1cl,1 tl1is­
tle were also 1Jrevalc11 t 1n cert;1i11 areas. 

Tl1e cl,1ta 111 TalJle J ,ho,v tl1e ,tverage 1·,1t111g of ,veecl J)1·ev,1lc11cc 
in tl1e 10 re1)l1c,1tecl !Jlots Ratings \\ere 111acle 011 tl1e IJ,tsi, ol tl1e J)re­
v;i Jenee of weecl, othe1· than q 11ack grass, bindwcecl ,incl Can,1cl,1 tl11stle 
These tl1rce nox1ci11s ,veecls ,,·e1·e eli111111atecl 11·0111 the r,1ti11gs bcc,1u,c 
they were 11neve11ly cl1st1·1b11ted thro11gho11t the are;1 01· ,1bse11t e11t1rcly 
fro111 cert,11n areas. 

Table I. Average rating of ,veed prevalence in control and treated plots on May 12 
and June 26, 1958. Controls were given a rating of IO. 

Control 
Si1nazine 8# / A 
Sin1az1ne 4# / A 
CIPC 8# /A 
SES 4#/A and CIPC 4#/A 
SES 4 #/A a11d Ci\-1 U 1/2 # /./\ 
Alanap 20G 25# /,A. 

5/12/58 

IO 0 
I 3 
20 
44 
50 
54 
85 

Rating 
6/26/58 

10 0 
26 
42 
79 
76 
76 
9 I 

As the data 1n Table I sho,v, Simazine at both 1·ates gave excelle11t ,veed 
control even afte1· nea1·ly eight 1nonths fro1n the ti111e of application. 
CIPC and the co111bination of SES and CIPC, and SES and Cl\1U g-ave . , 
satisfactory weed control through Iviay 12th but weed growth was pre-
valent in ])lots trea tecl wi tl1 tl1ese herbicides on J 1111e 26tl1. Alan,tp 
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2()G '\'as ge11e1·,1Ily 1111s,1tisl:1cto1·y ,tt tl1c 1·,1te a11cl 1111de1· the conditio11s 
it ,vas usecl. 

111 !)lots wl1c1·c <~t1,1ck gr,1~s, b111cl,\'eecl a11cl thistle we1·e p1·ese11t, 
S1111;1z111e (8# / 1\) st1111tecl g1·0,1'tl1 of l)i11c!,veecl a11cl thistle slightly al­
tl1011gh q11;1ck g1·,1,s ,,·a., 11ot1cc,1l)l)' st1111tecl a11d off-colo1·. Si111azine 
(4# /A) g,t\'C si 111ii,11· 1·es11 l ts ,1 I tl1011gl1 cl I l le1·e11ces ,,,e1·e not ,1s striking. 

1\1Jp!ic;1t1011s of tl1c co111l)111,1t1011 al SES a11cl Ci\,IlJ 1·es11lted 1n s0111e 
st11nti11g o( q11,1ck g1·;1ss l)Ltt 11,,cl little cllect on tl1e g1·0,vtl1 of b1ndweecl 
a11c! tl11stlc ,L\J)J)l1c,1t io11s al tl1e co111b111at1011 al SES a11cl CIPC res11lt­
ecl i11 ,1 sl1gl1t st1111t111g al c111;1ck g1·,1ss ,,,1tl1 110 ettcct 011 bindweed 01· 
thistle 1\JJJJlic.1tio11s ol CI I)C ,1l011c 1·es11ltecl i11 little 01· 110 ettect on 
tl1e g1·0\\'tl1 of <J 11;1ck g1·,1~,, l)111cI,,,cccl 01 C,111,1cl,1 tl1istle 

In co11cl 11s1011, 011 tl1c IJ,t ,I-'> of tl11s CA JJcr1111e11 t, it ,,,ot1lcl apJJCJ1· tl1;1 t 
S1111azi11c ,tJJJJl1ccl 111 tl1c l,111 ,tl ,J 01· 8 JJOt111cls JJCl' ,1c1·e ,,,011ld 1·es11lt i11 
g1·eat -'>llJJp1·e~s1011 01· cl1111111<1t1011 of ,,,eccl g1·0,,,tl1 tl1e lollo\\'ing SJJ1·1ng 
;111cl ea1·ly ,11111111e1· ,1·1tl1011t 1111111)' tc) 'I'11.x111 

* * * * * 
i\•IODERt\l'OlZ NELSON l'l1a11k yo11, s11·. 
Now tl1,1t ,,,e l1,111e f1111sl1ecl tl1i, ,1lte1·11oon's JJ1·og1·L1111 I wisl1 to tl1a11k 

cve1·ylJocly lo1· lJc,11·111g \\1itl1 11s It l1as bee11 a J)leas11re to act as your 
n1ocle1·ato1· I ,,,111 110,,, t111·11 tl1c 111cct111g lJ,tck to P1·esident Hugh Stea­
,,enson. Tl1,1nk )'Ott vc1·y 11111cl1 

(P1·e,iclc11t Ste.,,,c11sci11 1·e,11111ecl tl1e cl1,1i1·.) 
PRESJDENl' s·1·E,..\ VENSON: l'l1a11k yott, D1·. Nelso11. Yo11 and 

your speakers l1,1vc clo11c ,1 ,,,011clc1·f11\ job. I neve1· tl1ought you woulcl 
IJe alJle to ;1clhc1·e to tl1c t1111e ,cl1ccl11!e ;111cl 11ol)ody else did eithe1·. 

Are there ,111y ,1111101111cc111e11ts l)cfo1·c ,1ve ,1dio111·11? I( not, we do 
,ta11d ;1cljo11r11ccl, ,1s <)t11 JJ1·og1·,1111 111clic,1tes 1111t1! 9·00 ,1.1n. sl1a1·p, tomor-

• 
1·0,v 111orn 111g. 

011e otl1e1· tl1111g fc11 tl1cJ~e ,vl1c> l1,1ve 11ot 11,tll tl1e OJJportunity to 
1·egiste1·. '1'011 111ill l1,1vc tl1,1t OJJJJ01·tt1111ty IJct11'ee11 c1gl1t ;111d nine 1n the 
111<i1·11111g. 1\lso, tl1e1·c l1,1, IJee11 ,0111e co111111e11t l}y a fe\\' co11cer11ing the 
1egistr,1tio11 Jee ,111cl tl1e 111clt1,1011 of tl1c l),111q11et t1<ket. Obviously the 
1·e;1s011 wl1y tl1e 1·egi.,t1·,1 t1011 fee 11,1~ l1ce11 111acle ,L JJackage c!eal, is to e11-
cou1·age a~. la1·gc ,1ttc11cl,,11cc ,ts J)O,stl)le tl11·011gl1 tl1e e11t11·e 1neeting. I 
1111gl1t s;1y ,1lso tl1,1• tl1c 1·eg1st1·,1t1011 fees ,viii l1,11·cll)1 cover the cost of tl1e 
111ceting. So 1f )'OLt c,111't !)O~sil)ly 111,1ke tl1e ba11q11et, yot1 can be glacl 
i11 )'Otir l1e,11·t tl1at )'CJLI ,11·c 111;1k111g ;1 co11t1·1l)t1t1on toward ou1· deficit. 

i\rIR \•VILLit\J\rf FI"Ei\1IEl~ f 111011lcl like to 111ake a11other plea 
fo1· 1101n111at1011s lo1· tl1c Pl,111t J)1·01J,1g,1to1·s A\\,,11·cl. '\•Ve 1·ece1ved only 
IO ca1·ds f1·0111 tl1e 111,111111g tl1is )'C,11· Ce1·t,1111l)' tl1e1·e 111t1st be 111ore whon1 
sl1011lcl be co11siclc1·ccl 

PRESIDENT S'fl~t\ VENSON: 11ill, if I 111ay say so, the Awards 
Co111111ittee cl1cl 111ect ,incl l1,1,,e co11,1<lc1·ecl ,t 1111111l}e1· of 1101111nat1ons. 
Ou1· pu1·1)0,e l1c1·c 1,. ,11111)!)1 to stt])]Jle111e11t the 110111111atio11s already 
111ade by f111·tl1e1· i11,,1t,1t1011 to tlie g1·0111) lo1· additional 110111inations 
1-11hich 111ight ha,1e l)ce11 ove1·Jookecl. I clid \\'a11t to 111,1ke that explana­
tion, Bill. The1·e has l)ee11 co11sicle1·ation 101· ove1· a l 2-111on th period 

• • 
concerning a 1101111nee. 

We no,v 5tand adjo111·11ed 11ntil 9:00 a.in. to1no1·1·ow 1no1·ning. 
The 111eeting recessecl at fot1r-filty o'clock. 
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FRIDAY MORNING SESSION 
December 5, 1958 

~-11e 111eeting '\'«S callee! to orcle1· at nine-five o'clock by P1'es1dent 
S te,1 ve11son. 

PRESIDENT s·1-EAVENSON: Tl1e 111eet1ng ,viii plea,e co111e to 
cJ1·clcr. \,Ve d1·e anx1011s to clo right by 0111· Vice President a11cl Progra111 
Cha1rn1an this 111orning a11cl get ,tarted app1·oxi111ately on time. vVe 
J1ave a ve1·y 1nterestting topic 101· ciisc11ss1on this 1norning, to be supe1·­
vised by ou1· Jong-t11ne 111en1!Jer and triend, Ray Halwarcl, ot tl1e Royal 
Bota111cal Ga1·dens, Han11lton, Onta1·10 Tl1e panel disc11ssio11 i, on the 
JJ1·01Jagdtio11 o[ Pi 11r111J·. R;1y Halwarcl. 

i\1Ir. llay HaJ,,,,11·cl ,1ss11111ed tl1e cha11· 

i\1IOI)EllA"l"OR HALvVARD: Th,111k yo11, Hugl1. \tVe ,11·e going 
tc) h,1ve a very 111reresting ,e.ssio11 tl11s 11101·ning on the genus, P1·un11s, 

011e which l1asn't been too ,v1dely cove1,ecl at p1·evio11s 111eeti11gs ancl one 
of 011r 111ost 11111Jo1·tant gro11ps ol orna111e11tals. 

011r lirst speake1· th1, morning, Richard Han1pto11, gained his to1·-
111dl ed11cation ,It Io,va State College. He 1s no,v serving at the Irriga­
tion Expe1·1111ent Statio11 ,It Prosser, \1/ashi11gton. He is to talk today 
011 ''Propagat1011 of Vir11s-Free Sto11e Fr111t Var1et1es and Understocks." 

Dr. Ha111pto11 JJ1·esentecl !1is IJaper 011 the p1,opagatio11 ol v1rus-f1,ee 
stone fr11its (A1Jp\a11se) 

PROPAGATION OF VIRUS-FREE STONE FRUIT 
VARIETIES AND UNDERSTOCKS 

R1c1-1ARI) 0. HAi\IPTON 
/111gn/1n11 Expr:1·i111e11t Str1/1rJ11 

P1·ossc'r, J;flasl1111gton. 

INTRODUCTION 
lnvest1g,1t1011 of ,tone-f1·111t v1r11s diseases bega11 i11 tl1e ea1,Jy J 880's 

,vith the work ot Ed,vi11 F S1111th witl1 peacl1-yellows Only live sto11e· 
fruit virus di,eases, all aftecting peacl1, hacl been described p1,101· to 1930. 
i\1Iilesto11es 1n the de,,elop111e11t of tl1e JJI'ese11t kno,vledge inclucle the clis­
c overies that certa111 J)e,1ch v11·11ses co11]d be el1n11nateci fro111 b11d,vood 
\)y l1eat t1·eat111ent (7,9), that ce1·ta111 vi1·us diseases wl1icl1 a1·e n1askecl 
111 s,veet cl1e1·1·y cot1lcl be detected by 11se of 111dex hosts (6, 11) ancl th,1t 
,ome viruses are seecl t1·a11s1nitted (I; 2, 3) i\1I 11ch work 1nust yet be 
clone 1n tl1e tollowing JJhases ot J'ese,11·ch '\'Ith these v1r11ses. host 1·dnges, 
syn1pto1nology, in-110,t beha,1io1·, 111ea11s ol 11atu1·a] transn1issio11, theil' 
che1n1cal composition ancl tl1e11· co11t1·0J by l1e,1t tt'eat111e11t, !1ost resist· 
ance and che1nothe1·a1)Y. 

In the lJ 11ited States, aJ)p1·ox1111ately tifty stone-l1,u1t virus diseases 
l1ave been described. Since tl1e co1nplete host range ot many ot these 
,,in1ses is not kno,vn, the nu1nber atfecting each P1·itn11s species l1as not 
been established. So111e a1·e fo11ncl in specific a1·eas, e g. albino of cherry 
1n the vicinity of i\·fedford, 01·egon, while others are £01111d 1n 1nore gen-
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eral area, oi the United States, e.g. phony peach in the Southeast, peach 
yello,v, and little peach 1n the Northeast a11d peach rosette in the South. 
Necrotic ringspot has !Jeen reported ,videl)' in the United States as well 
,t, other countries. The terminology of known viruses is not yet univer­
sally standardized and differences of stone-fruit virus strains and 1n host 
var1et1es 1n the various continents interfere with such standardization. 

The effects oi var1ou, stone-tr11it viruses on growth and/or yield 
of clones ot P. ce1asu.1 a11d P. av1it1n. have been n1easurecl by workers in 
l\!Iissouri (14, 15, 16), Oregon (12, 13), Pennsylvania (10) and Wiscon­
sin ( 17) as well as 1n Engl:tnd ( 18) . ·rhe seriousness of their eftecls 
have varied from sl1gl1t to intense amo11g vir11ses and among host species 
and clones used in the 1n,·estig:1tions. 

Occasionally so111e vir11s-host combi11ations ,nay result in death of 
the host 1n 1-3 years e.g. virus gu,n,nosis 1n apricot, L,tmbert ,nottle in 
Lambert cher1·y, albino in sweet cherry ancl necrotic ring spot 1n the 
Shirofungen variety ot P. sr:1·1·1ilnta Other virus-host combinations may 
result 1n def1n1te and character1,tic ,y1nptoms with perhaps reduced 
yield and ,1igor but w1tho11t direct death of the host, e.g. twisted !eat in 
Bing cherry, mottle leaf 1n Bing and lloyal Ann, rugose mosaic, rasp 
leaf ancl rusty n1ottle 1n 1nost s,veet cherry varieties, and apricot ring pox 
in certain apricot variet1e,. Certain virus-host co1nb1nations may re­
sult 1n fev.• obvious symptoms but may be de1nonstrated to reduce vigor 
and/ or yielcl, e. g. necrotic ring spot in 111ost var1etie, of sweet cher1·y 
,111d l\!Iont111orency so111· cherry and sou1· cherry yellows, sour cherry bark 
splitter and sou1· cherry 1nid-leaf necro,i, 1n l\•Iontmorency (13). 

The detection oi ''ma,ked'' viruses 1s accon1plished primarily by the 
use of virus-sensitive ''inclex'' plants. Fo1· instance, necrotic ring spot 
m,ty be detected by placing the JUlce ot macerated leaves from a suspect 
tree into cuc111nber 01· IJy placing b11cls from a suspect t1·ee onto trees oi 
i\!Iont1nore11cy so11r cher1·y, Sl1i1·ofugen, 01· ,eedlings ot P tomcntrJsa, 
since these plants react to thi, vir11s. 

Natural tree-to-t1·ee sp1·e,1d ot stone-l1·u1t , 011·11ses has IJeen observed 
and recorded (19). Thi, coulcl account 101· virus spread 1n scion and 
seed-source blocks 1\II stone fr11it viruses are bud and graft transmit­
ted. The necrotic 1·1ng spot virus 1s trans1n1ttecl through the seeds of 
l\!la,:Lard (2) and peach (3) , while both ring ,pot and sour cherry yel­
lows a1·e trans mi ttecl through the seecls ol l\tiahaleb and i\ifont,norency 
(I) These points ,ho11lcl stress the 11nportance of 1J1·opagation tron1 

app1·ovecl, 1ndexecl sc1011 a11cl u11der,tock so111·ce,. 

REGISTllATION OF SCION AND SEED-SOURCE "rREES 
AND NURSERY STOCK CERTIFICATION 

Stone fr111t ce1·til1cation JJ1·ogra111, h:1ve been 01· ,ire being establish­
ed 1n California, l\!I1chigan, l\•l1nnesota, Ne,,v York, Oregon, Washington 
and other state,. Thi., certification will be based on tr11eness to variety 
and freedom from known vi1·us diseases. The basic approaches in ob­
taining these objectives are similar in many cases and ultimately must 
involve establishment of blocks ot registered scion- and seed- source trees 
which are maintained unde1· a program of systematic indexing tor virus­
es. Once blocks of supposedly virt1s-free trees are established, it is neces-
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sary to continue indexing procedures and to re111ove those trees which 
are later found to be infected. Outlines for certification and scion­
source utilization are show11 in Figures 1 ~ind 2. 

Figure I.--General outline for nursery stock certification. 

SELECTION OF SCION-AND SEED-SOURCE TREES, 

BASED ON TRUENESS TO VARIETY AND APP ARENT 

FREEDOM FROM VIRUS DISEASES 

~ 

REGISTERED SEED-SOURCE TREES 

(Established in Permanent, Preferably 
Isolated Blocks and Indexed at Deter­
mined Intervals) 

... 
SEED 

I ... 
SEEDLINGS FROM 

REGISTERED TREES 

(Used as Understocks 1n the Production 
of Apparently V1r11s-Free Propagations) 

I 
REGISTERED SCION-SOURCE TREES 

(Established in Permanent, Preferably 
Isolated Blocks and Indexed at Deter­
mined Intervals) 

... 
SCIONWOOD 

(Used for Budding on to Seedlings from 
Registered Seed-Source Trees, or for 
cuttings) 

Figure 2.-U tilization of registered scion-source __ trees. 

REGISTERED SCION-SOURCE TREES 

... 
SCION\\TOOD 

'Iii 
PROPAGATION AS cu·1·1·1NGS 

• PROPAGATION BY BUDDING 
ONTO SEEDLINGS FROM 
REGISTERED SEED-SOURCE 
TREES 

\----•. 

I USAGE AS UNDERSTOCK 'I"YPES 

USAGE AS OWN-ROOTED SCION SELECTIONS 

Sprays to control possible insect vectors of stone fruit viruses in estab­
lished blocks are being considered. 

Two major difficulties are appare11t. In the first place, the estab­
lishment and maintenance of large block~ of seed source trees is expen­
sive. Secondly, the task of inclexing and evaluating both seed-source 
and scion-source trees by certifying agencies, on a state-wide basis, be­
comes very great. Close cooperation between nurseries and certifying 
agencies is essential in surmounting such difficulties. 
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UTILIZ1\ TION OF llEGJS~"ERED SCION 
AND SEED-SOUllCE TllEES 

Once vir11s-frec t1·ees ;11·e est;1l)!1,l1ecl, p1·ollL1ction ol v11·11s-J1·ee seecl, 
and seedlings ,111cl J)l'OJ)ag:1tio11 ol ,,11·L1s-lree clo11es becon1es possible. 
Where propag,1tio11 1s l)y IJL1cld111g, ,,i1·11s-t1·cedo111 is l11ghly 11n1)ortant in 
botl1 the u11cle1·5tock ,111cl tl1c sc1011. J:>1•111111s s1Jec1es ,111cl va1·1eties whicl1 
!encl the111seJ,,e, to J)rOJJag:1.tio11 l)y c11tti11g, e11al)le tl1c JJ1·opagator to 
eliminate the 11se ol the 1111cle1·stock. :111cl co11,eq11e11tly v11·11s treeclo111 i11 
the cJ011e 1s ot p1·1111e i1111Jo1·t,111ce. 

CONSil)ER_A.TIONS 1~01z J>JZOP1\GATION B\' cu·1-~-1NGS 

Unfo1·t1111atel)', 1111cle1· 111ost co11clit1011s 1J1·01J,1gatio11 s111·,,iv,11 1s lo,v­
e1· as either solt- 01· l1a1·d,\·ood c11tt111gs tl1a11 ;1s IJL1clclccl seedl111gs, ;111cl 
also tl1e qL1,111tity ol bL1c!,voocl 1·eqL111·ecl rs g1·e;1te1·. It is 11ot 1111co111111011 
to achieve 100% 1·oot111g 111 solt,,,oocl c11tti11gs (1·0111 ce1·ta111 clo11es ol 
P. 11ial1{1le{J. Ho,,·e, e1·, L111less ca1·1·)'-o,·e1· co11cl1t10115 ,11·e L111L1sL1ally ,,,ell 
controlled, field estalJlisl1111e11t of :1 l11gh 1Je1·ce11t,1ge oi tl1esc 1J1·01Jag,1-
tions beco111es cl1fticL1lt Tl1e 1J1·111c11Jle olJst,1cle 111 1J1·oclL1ci11g l111isl1ed 
cL1ttings of those species 111 ,,,J11cl1 1·ooti11g c,111 be 111clL1cecl l1;1s p1·ove11 to 
be survivd! follo,1'111g 1·ooti11g Pe1·1111tt111g soft,\'Oocl CL1tti11gs to go i11to 
dorn1ancy 1101·111all )', \\'I tl10L1 t t1·;111s J)!,111t111g LI n t1 I co111 JJletio11 of do1·-
1nancy, see111s to 1·e,L1lt 111 IJettc1· s111·,,i,,,1} 

Opt1111u111 co11ll1t1011s £01· 1·ootecl cL1tti11gs cl111·111g clor111,111cy a1Jped1· 
to be the follo,1'1ng· 1) te111pe1·,1t111·es bet,,,een 35 ,incl ,10° I•. to 1·ed11ce 
1·esp1ration, ;111d 1·elat1,,c l111111:d1ty abo,,e 80% to 1·cclL1ce w,1ter loss, 2) 
11101stu1·e pe1·ce11tage i11 tl1e 1·oot111g 111ecliL1111 \\'l11cl1 is l11gl1 c11011gh to 
])!·event dryi11g 0L1t of 1·oots a11cl lo,,, e11011gl1 to JJ1·eve11t 1·ott111g· by b,1c­
te1·1a ancl fL111gi. T1·a11sfe1·1·,1! 1111111ecliately ,11 te1· 1·ooti11g ,IJJ!)Cars to cla111-
age ne,vly fo1·111ecl 1·oots ,111cl 111c1·e,1se JJ1·obab1lit)' to1· cl,11nage by these 
organis111s. J\,Joreo,,e1·, tl1e 1Joss1bil1ty ol sL1cl1 cl,1111age increases wl1e11 
the plants a1·e dor111,111t as OJJJJosecl to ;1ct1vely g1·0,vi11g. 

One p1·0111is111g ,iJJJJ1·oacl1 111volves tl1e 111;1n1JJt1latio11 of CL1ttings so 
that rooting can be 111clL1cccl i1-,1111ecl1,1tely follo,,,i11g clor111,111cy ,incl so 
that root b1·anch111g ,111d cl1l£e1·e11t1,1tio11 c,1n JJrececlc tl1e follo,ving do1·-
1nant periocl This !1,1s bee11 ;1cco1111Jl1sl1ecl at Ea,t J\1f,1lli11g 111 Englancl 
(4, 5, 8) b)' taking c11tti11gs in ScJJtc111l)e1· befo1·e ]eat f,111, t1·eat1ng witl1 

root induci11g hor111011e ;111c! JJl,111t111g 111 colcl (1·,1111es. CallL1s lorn1at1on 
occurs p1·io1· to do1·111,111cy. Root- Jo1·111,1tio11 ,111cl clevcluJJllle11t occurs the 
following s1Jr1ng ,111cl sL1111111c1· Tl1e11 111 tl1c s11cceecl111g [;111 wl1en tl1e 
]Jropagation, go into clo1·111,111cy, 1·oot clcveloJJ111e11t ,incl b1·,1ncl1ing 1s well 
groundecl. Pla11ts o[ this tyJJC ,t1·c IJettc1· ,t11tecl to l1,111dli11g ,ind trans­
planting, ,vitl1 less 1·oot 111Jt1ry ,111cl Je5s d,1111,1gc !)y n1ic1·0-organ1s111s clur­
ing dorm,tncy. J\1J,1ri,1n,1, J:>1•1111111 r·r:1·r11·1fe1n g1gr1r1tr:r1, in C,1lifor111d ancl 
St. J11lia11, variety of P. rr:1r1s1fe1·{1, i11 01·cgo11 ;incl 13rit1sh Col11111b1a, are 
con1mercially IJrOJJ,1gatecl ,1s c11tting, by 111ctl1ocls JJa1·ti,1lly ba,ccl 011 this 
principle. • 

PURPOSES AND LtJ\,JITATIONS OF PROPAGATION 
BY CUTTINGS 

PurrJoses of p1·opagat1on by.c11ttings fall: into two ge11e1·al catego1·ies: 
I) clonal 1nainten.1nce and 2) qu,tntity clonal i11c1·ease. FL1lfillment of 
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tl1c {01·111c1· 1s t1,L1,1lly quite 5ucccsslt1l, except in the very clitl1cult-to-root 
J:>1·itn1ts s1)ec1es ,tncl v,11·1eties, si11ce low st1rvival 1s not especially disrupt­
ing. Howeve1·, 111 tl1e c,tse ol: tl1e latte1· 1)u1·po,e, in which large num­
be1·s of lin1sl1ecl rootecl 1)ro1):1gatio11s are requi1·ed, high percentage sur­
v1v,1l beco111es 11111Jo1·tant. It is he1·e tl1,1t ex,tcting procedures and con­
t1·ols a1·e ofte11 11ecess;11·y. Fo1· tl1e ,tver,tge nu1·seryn1an, 1)ropagation by 
c11tt111g, of ,111y 1·,111clo111 SJ)Cc1es and v,triety o[ Priinits tor the purpose 
ol q11,1nt1ty i11c1·ea,c 111,ty 110L be 1J1·actical, ,tt least until relatively inex­
JJe11s1ve ,tllll ,11cces,f11l 111eas111·cs l1,1ve co1ne into ttse. Tl1e 111ost feasible 
111ethod o{ p1·01Jag,,t1on of tl1c 111,1jo1·1ty ot Pi·iinus species and varieties 
,ee111s to be IJ11clcli11g ol ,elcctecl ,tnd 1nclexed scion sources on seedlings 
f 1·0111 ,tpj),t 1·c11 tl )' vi 1·11s-i 1·ee see cl so111·ce t1·ees. However, 1 n research 
,t11cl1cs involv111g 11111!01·111 1111cle1·,tocks ,111cl sell:-1·ooted scion selections, 
,tncl i11 large-sc,tlc 11111·~e1·y 01Je1·,1t1011,, ,t pre1111u111 is placed on high per­
cc11tage ,111·v1v,1l i11 la1·ge 1111111be1·, ol 1·ooted c11ttings. llesults obtained 
i11 tl1ese 1·e,1l111, 111:ty cve11ttt,tlly le,tcl to 111etl1ods suited to gene1·al com-
111ercial 1)r,1cticcs. 

I)lSCUSSlON 1\ND SUlvI~1ARY 
1\l least l1IL)' sto11e l1·111t vir11s dise,1ses l1ave been described in the 

U 111 tcd States. 1\ll tl1ese ,,11·11ses arc g1·aft a11cl bt1d t1·ans111i tted and 
s0111e a1·e k110,,,11 to be seecl t1·,111s1111 ttecl. Pe1·!1a1Js the 111ost 1111portant 
co11t1·0J 111e;1st11·e is ,1vo1d,1nce ol the t1se of virus 1nlected scions and un­
cle1·stocks 111 tl1e 11t1rsery. P1·01J,tg,1tio11 of clo11es by c11ttings offers the 
,tclva11tages of clo11,tl 111c1·case ol 1111cle1·stocks ancl of elimi11ating scion-
1·ootstock 111co1111JatalJ1!1ty V1r11s t1·;111s1111ssion to scio11s through seed­
l111gs or1g111ati11g f1·0111 co11t,1111111,1tecl seed-so111·ce trees is also avoided. 
At tl1e sa111e t1111c tl1is 111etl1od otlei·s tl1e cl1sac!,,a11tage of req11iring spe­
c1,1l, well co11t1·ollecl ,111cl 11101·e ex1Je11s1,'e J)1·od11ct1on 111east11·es. 

ExceJJt (01· ,t fe,\' ext1·e111ely-cl1llic11lt-to-1·oot Pi 1112its species which 
1·cq11i1·e tJrecisc ,111cl cx1Je11s1,•c 111,111iJJt1lat1011, ,tt least s111,1ll 1)ercentages 
of li11isl1ecl clo11al J)1·01J,tgat1011s !1·0111 c11tt111gs c,111 be p1·od11ced. The 
st,111lla1·d b11clcli11g tJ1·ocecl111·e, st1J)J)o1·ted 1Jy the 11se o[ sc1011s and under­
stocks f1·cc of k110,v11 v1r11ses, aJJJ)e,11·s at 1)1·esent to constitt1te the most 
j)l",tCL1cal 111e,111s o( sto11c-f1·L1it-V<ll'Iety 1)rOJJ,1gation. 

1 . C,1t1011, Do11,1lcl. 
SJ)Ot ,111cl cl1e1·1·y 
42: ,1. 
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questio11 ancl a11s,,,er pe1·1od. If ,,,c l1ave any ti111c at tl1e e11cl of tl1e pro­
g1-an1 we ,viii ,vo1-k the1n in at tl1at time. 

Ou1- next SJ)eaker this 11101-n111g ,v1ll cl1scuss tl1e ··1~1-01)ag,1tio11 of 
Prit11us Species a11cl V,11·1et1es." Th15 tOJ)ic will be J)resentecl l)y i\1fr. 
,,v. A Cumming of the Expe1-1n1ental Station, 1\1forden, l\1Jan1tol)a, ivl1ere 
he has been for some three yea1-s. Previously he worked at the Plant 
Protection Div1sio11 of the Federal Govern1nent and has done so1ne work 
with Dr. Skinner. I no,v gi,,e )'Ott l\1Ir. C11mming. 

M1·. Cum1n1ng presented his talk an ''Propagation oi P1·unus Species 
and Va1·iet1es '' (Appla11se) 
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PROPAGATION OF PRUNUS SPECIES AND VARIETIES 
W. r\. Cui\,[i\IING 

01·nr1m('nfn/1 .'irctio11 
r:r,nnrln Ex:pe1·1me11tal Fa1·m 
1vf 01·1/('11, 1"\;fn111toba, Canada 

Stt1clies 011 tl1e J)rOJ)ag,ttion of P1 it1iits at tl1e C_anada Ex1Je1·1111e11tal 
Fa1·111, }\,Jorde11, J\,fan1toba, l1a,•e l)een concernecl v-•1th 111etl1ocls for tl1e 
111t1ltiJ)lic,1tion ol botl1 tl1e frt1it a11cl or11a111e11tal varieties ol this ge11t1s 
,111cl spec1f1c,1lly fo1 varieties \\•h1cl1 l1a,•e bee11 1nt1·oclt1cecl or <11·e IJe1ng 
clevelopecl IJy breecli11g J)1·og1·a111s, for· t1se on tl1e Canadia11 Pr,1i1·ies. Tl1e 
l,1ck ol kno,vleclge on 1nethocls for tl1e 1)ropagation of so111e of tl1e i11t1·0-
clt1ct1011s, l1yl)1·1cls a11cl selectio11s h,ts se1·iot1sly l1a111pe1·ecl tl1ei1· co111n1er­
e,i,1! 1J1·oclt1ct1on ,111cl f1n,tl acceJ)lance by tl1e gardening pt1bl1c. 

Tl1e b,1ckgro11ncl oi tl1e P1·11n11s ,,a1·1et1es ,,,1tl1 ,,,J1icl1 we are ,vork­
i11g 1,, for tl1e 1nost JJ,11·t, c1111te cl1ifere11t £1·01n tl1at of tl1ose wl1ich are 
grow11 111 tl1e 1no1·e favorecl a1·eas of tl11s co11ti11ent We l1ave 1Jroble111s 
111 co111111on with tl1e States ,vh1ch are sitt1ated in tl1e Northe1·n Great 
Pl,11n, ,tre,t, only ou1·s on the Canadian Prairies are sligl1tly 111ore ac­
centt1,1tecl. So111e of yot1 ,vl10 kno,,· i\Io1·den, I ex1Ject ,ire ready to cl1al­
lenge th,tt state111ent By v11·t11e ol the fact th,tt i\1orclen 1s s1t11,1tecl ,tt 
the b,tse of tl1e e,1,tern escarp1nent of the Pe111l)ina Hills, which for111 
p,trt ol tl1e i11·st Prairie Steppe, the clin1ate of the st1r1·011ncling ,11·e,1 is 
,ttypic,1! of tl1e C,tnadi,111 Prairies ir1 ge11eral. We can gro,v n1<111y plants 
wl11cl1 clo 11ot thrive elsewhere 1n the Prairie Prov1nce5 Howeve1·, our 
!1eld o( service 1n l1ort1cult11ral research 1s tl1e Canacl1an Prai1·1es ancl it 
1s to this l,1rger ,tre,t tl1at I ref'er. 

Last winter, tables, sho,,·ing the re,ults obtainecl fro1n the various 
co111l)in,1t1011s of root,tock and scion va1·iety 11sed in l)udcl1ng ancl graft­
ing of 1:i1·un1tf at tl1e i\1Iorclen Farm, ,vere pre1)ared. Tl1ese tables are ,L 

co1111Jos1te of all experi111ents concluctecl on the graftage of P1·it1ii1s f.ron1 
1934 to I 95fi inclusive. Since these f1gt1res encompass ex1Jer1n1e11ts on 
techniqt1es ,1s ,,,ell ,is co1111Jatabil1ty stt1dies, they are lower tl1an those 
whicl1 can l)e no1·111ally expectecl. They are, ho,vever, indicative ol the 
st1ccess with v-•l11ch variot1s co1nl)inations of rootstock ,111cl scion v,1r1ety 
c,1 n l)e 111 ,t cl e. 

A st11111nary oE tl1e result5 on some of tl1e 111ore 1111portant rootstocks 
fo1· JJ!t1111s a11d sanclcl1e1·1·y - plum hyb1·icls has \Jeen JJUl)lished in the 
1>roceecli11gs of tl1e Fot1rtee11th Annual I\1Ieeting of the Western Can,1cli­
,1n Society 101· I-Iortict1 I t11re. 

OJJen 1)o!li11:1tecl seedlings of P n1g1·a and P. a1ne1·1cana v,1rieties 
,tlong with seeclli11g5 o! P. Besseyz l1ave been used al111ost exclttsively as 
l1,11·cly 1·ootstncks fo1· botl1 JJl111ns and sanclcher1·y·JJlt1111 hyb1·icls. The 
figt11·e, 111clic,1te tl1<1t tl1e1·e is 110 s1gnif1ca11t difference in rest1lts obtain­
eel bctv-•een tl1e s1)ec1es P 1i1g1·a and P c1r1ie1·1cr11ic1 bttt tl1at there 1s a very 
sig11if1c,111t cl1ffe1·ence 111 the 1·est1lts obtained witl1 va1·ietie, witl1in tl1ese 
two specie, Seecllrngs of .'\~sin1boine, whicl1 1s a P n1,f!.1·a variety, wl1en 
t1sed ,1, a ,tock, g,1ve ,tn a,•erage stand of 56 pe1-cent while a 55 percent 
,tancl rest1lted fro111 tl1e use of the P. ar1ie1·1cana variety, vVastesa. Seed­
li11gs of the v,11·iety Zeka11ta (P. r1r1ir:1·1ca1ic1) gave ;1 44 J)erce11t stand, 
Cl1eney (/~. n1g1·r1) a 31 JJCrce11t stanc!, and so on dow11 to Olso11 (J:>. 

8,, 



nigra) whicl1 yielclecl ,111 ,1ve1·,1ge ~td11cl oi 17 1)e1·ce11t Seecllings of Pe111-
bina and C1·ee ,,,J11cl1 ,11·e \)otl1 P n1g1·a hybrids with .J apa11ese (P sal1-
c1na) bloocl gave 51 J)e1·ce11t ;111cl ,15 j)e1·ce11t ave1·age stands, 1·espective­
ly. These £1gt11·es incl1catc tl1;1t 11101·c c,11·e sl1ot1ld be exercised 1n tl1e 
selection of ,•ar1et1es fro111 ,,,]11cl1 seecl is obt,11necl fo1· the p1·oduct1011 of 
seedling 1·ootstocks. I c,111 fo1·esee tl1at tl1e t1n1e 111,1y co111e when it will 
pay co111111e1·cial 1)1·01),1g,1to1s to o\Jtai11 seecl for seecll111g 1·ootstock 1)1·0-
dt1ction £1·0111 ,1 kno,1•11 ,,;11·iety, ,,,J1icl1 J1,1s J)1·ove11 itself st1pe1·1or fo1· tl1is 
J)urpose. 

Seedli11gs ot JJ llC'5sry1 co111111011ly k110\\'n as tl1e sandche1·ry have 
been t1secl exte11si,,ely ,ts ,t 1·ootstock Lor both J)!t1111s and the sanclcher1·y­
plum !1yb1·icls. 111 011r t1·1als, ho,,,ever, thei1· 11se 1·es11lted 1n only ,t 23 
perce11t ;-1ve1·age sta11cl Otl1e1· ,e1·1011s object1011s to the 11se of tl1is spe­
cies as a 1·ootstock 111cl11cle its J)t·olific s11cker1ng !1abit a11d tl1e poo1· an­
chorage alforcle<l by its root systc111, 

The J)1·opagat1011 of h;11·cl)' :11)1·1cot ,,,1,·1eties !1as J)1·esentecl 11s witl1 
p1·oblems. Apricots 011 plt1111 ,111cl s,111clcl1e1·1·y 1·ootstocks for111 an 1n­
co1npatable 1111io11 ,,,J11ch very soo11 b1·e,1ks a1)a1·t 

Apricot seeclli11g 1·ootstocks, ,v,clely 11secl elsewl1e1·e, have 11ot p1·ove11 
reliable unclcr ou1· cli111at1c co11cl1tions. The)' stiller severe in jury fron1 
p1·olongecl spells oi ,vet, cool \\'Cather, ,vl11cl1 ,ve freque11tly e11co1111ter. 
Seedlings ot P. 1rt(1ndsc/1·1111c(1 !1a,,e given 11s sl1ghtly bette1· ave1·age stands 
than l1a,,e seedlings ol JJ. :,1/J111c,1. Ve,·y J)Oo1· sta11cls have res11lted fron1 
tl1e use o( seecll111gs of t\1c )1;1rcly JJ. (11·111.e1i1l1ca of R11ss1a11 origi11. 

We have l)ee11 i11vcst1g,1ting the 11se of ;111 111tern1ediate stock to ove1·­
come the inco1111)at,1\11lit1es l1et,vee11 the })!11111 1·ootstock ancl tl1e apricot 
Two hybrids ,11·e J)1·c0 scntly 11ncle1· test tor tl11s pt1r1)ose Tl1e variety 
Yuksa. a l1y\Jricl betwee11 .,,1nclcl1e1·1·y :incl E111·01)e,111 apricot, is a contri­
b11tion fro1n tl1e work of tl1e l,1 tc Dr. N. E. H,1nsen ol South Dakota ancl 
M-800 wl1ich is ;\ l\'Iorde11 l1)'l)r1cl l)ctwee11 s,1nc!cl1er1·y and the Siberian 
apricot. Botl1 of thc~c !1yb1·icls ,1ppe,11· to l)e c1111te co1npatable ,vith 
e1the1· pl11111 01· a JJ1·1cot. 

The 1101·111,1! J)t·ocetl111·e lo,· tl1e 111troclt1ction of an inter111ecl1atc 
between 1·ootstock ,111d scion \',1riety is to IJ11cl tl1e 1nte1·111ediate one sea­
son ancl the sc1011 variet)' 111 tl1e seconcl ye,11· By bucld1ng· in tl1e spring, 
the operation c,1n so111cti111e, IJe co1111Jletecl 111 one season. ,,ve have l)een 
expe1·i111e11t111g ,v1tl1 tl1e clo11lJlc-sl1ielcl lJ11cl techniq11e co111b1ned with 
sp1·i11g b11dd1ng to f111·tl1e1· 1·ecl11ce tl1c ti1ne a11cl labor ,vl1icl1 1t takes to 
p1·od11ce a11 a1)1·1cot t1·ee. 

In tl1e ,1t1t1111111 of 1955, l)r 1). V. F1sl1e1· ,vl10 1s Head of the Po-
111ology Sectio11 o( tl1e S11111111e1·l,111cl Ex1Je1·i111e11t,1l Fa1·111, visitecl l\1Iorden 
on !11s 1·et11r11 £1·0111 a11 cxte11sivc E111·01Jean tou1· i\111ong other things 
d1scussecl, l1e to lei 11s ol a 111ctl1ocl \Jei11g 11secl by l\lI1· R. J. Ga1·11e1· of the 
East l\,J,1ll111g Statio11 111 E11gl:111tl, ol b11clcling inte1·111ecl1ate and scion 
v,1riety i11 011e OJJe1·,1t1011 1."111s tecl111ic111e ,,,;1s bei11g 11~ecl to b1·iclge a11 
inco1111)atabil1ty IJet,1•ee11 Q11111ce 'f\' stock ,111cl Ba1·tlett j)ea1·. AJJJJare11t­
Iy tl11s 111etl1ocl l1.1s IJee11 e1111JIO)'ecl lJy E111·01)ea11 ga1·c!e11e1·s for 111a11y 
yea1·s, ,111cl l1as bee11 011e o( tl1ose scc1·ets of tl1e t1·ade ,vl1icl1 ha5 bee11 
JJ,1ssecl along (1·0111 ge11e1·at1011 to ge11e1·atio11 .. The JJ1·ocedu1·e is very ably 
clescr1!Jecl i11 clet:1il IJy l)1·s. l\,f,1!1lstecle ,incl Habe1· in tl1eir 111ost excellent 
book, ''Plant P1·01),1gatio11." 
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vVe lir,t u,ecl tl1e c!ot11Jle sl1ielcl bt1d 01· Nicol1eren technigt1e in the 
S1Jr111g of 1956 a11cl sect11·ecl a 55 JJe1·ce11t st,111d, ,vhicl1 111ade ,veil branch­
ed 3 foot young trees lJy the fall of tl1e s;11ne season. Seeclli11gs oi P. 
11 rnc1 icc111c1 ,vere tisecl as ;1 1·ootstock, Yt1sk,1 as the inter111ecliate and sev­
e1·;1! va1·1eties ancl selectio11s ol l1arcly aJJr1cots ,is scion varietie, . 

.1\11otl1er ap1J1·oacl1 ,,,J1irl1 we ,11·e 1Jre1J,11·i11g to eXJJlore is tl1e t1se of 
these sa11dchc1·1·y-ap1·icot l1ybric!s ,1; clonal stocks They can be pro1Ja­
gated 1Jy l,1ye1·111g qt11te 1·eacl1ly ,ts cle111011st1·,1tecl !Jy 1Jrel11111n,11·y tests 
ttncle1·t,1ken ,tt lvforcle11. 

Ea1·ly atte1111Jts, to f111cl ,1 hardy sour cher1·y tl1at ,vot1ld g1·0,v and 
proclt1ce fruit on the C,1n,1cl1,111 P1·,1iries, ce11terecl a1·ouncl the hardy llt1s­
sian va1·ieties of 1~ ce1·r1s11.~ st1cl1 ,ts Sl1ulJianko, Vlacl11ni1·, Bessarabian 
;ind Koslov. No11e ol tl1ese l1,1ve p1·ove11 s,1t1slactory Hortict1ltt1rists 
l1avc now sl1iftecl the11· ;1tte11t1on to tl1e c1,,,a1·l busl1 cl1e1·ry, P. f1·uticosa 
,incl to ,1 le~ser exte11t to the Na11k111g cl1er1 y, JJ trJr11entosa as being tl1e 
111ost 1Jro1nis111g sou1·ces ol l1,11·cli11ess 101· ;1 che1·ry wh1cl1 can be g1·own 
011 tl1e 1Jrairies. 

Seecl oi P. /1 itticosa li1·st c,1111e to 11s fro111 the Tcl1el1,1binsk F'ruit 
I3reeding Station in tl1e Ural 111ot1nta1n reg1011 ol wc,tern Asia, in FelJrt1-
;1ry 1938. Seedlings ol tl11s s1Jec1es l1,1ve 1Jee11 wiclely distributed ,ind 
we now kno,v th,1t it can IJe g,·o\\'ll st1cce~sft1lly 111 111ost regio11s of Prairie 
Canacla Selections l1,1ve bee11 1n,1de [or f1·uit size ,incl quality !Jot!, at 
i\1fo1·clen and at Otta\\,,t. ])i5t1·1lJt1tion ;111d testing of tl1ese selections l1as, 
l1owever, been l1,11npe1·ecl lJy cliffict1lties e11cot1ntered 111 tl1e1r JJrop,1ga­
tio11. Seeclli11gs of P ;c1prJn1cr1 g,1ve onl)' 111ediocre res11lts ,vl1en 11sed as 
,1 stock for tl1ese selectio115. Pl,111t5 ,vl1icl1 ,vc·re estalJli,hecl 011 this stock 
111acle poor g10,,·tl1 a11cl it i, stlS)JE'ctecl that tl1e lew ,vhicl1 clicl 11ot even­
tt1ally succ111111J, l1,1d lJeco111e establishecl 011 thei1· own roots. 

A 11ew, ra tl1e1· c 01111Jlex l1ylJr1cl, JJ. rl1·op11io1 cr1na l1old, the most 
JJro111ise of being ,1 ,111talJle h;1rcly rootstock for the JJ. J1·11.t1cosri selections 
,1s ,veil as tl1e st,111d,11·c! v,11·ietie, of so111· cl1erry P d1·op111-01·ea11a is a 
fJroclt1ct of J\,f,1n1toba's re110,,,ned JJ!ant breeder D1·. Frank L. Skinner. 
It's JJare11tage is (Koslov-i\'Io1·ello x JJ. pcnns)1lvr11iicr1) x P. 1naacl<i. 
I~lants ,vhich l1ave IJee11 establishecl 011 this stock ,ire vrgo1·ot1s and the 
11n1011 1s excelle11t. ,,ve l1ave lJee11 a l1ttle cl1s,11J]Jo111tecl i11 the sta11ds 
,vh1ch ,ve h,1ve sect11·ecl i11 our Ii111ited tests witl1 tl11s new stock. Our 
lack of st1ccess has bee11 attrib11ted to tl1e fact that tl1e stock is a vigo1·ot1s 
grower with ,111 exceJJtion,1lly tl1in 1Jark "'hicl1 OJJe11s tip ,1rouncl tl1e new­
ly pl,1cecl IJttcl 1Jefo1·e ,t p1·01Je1· t1nion r,tn 1Je acl1ievecl. The1·e h,1s also 
1Jeen ,0111e brc;1king ove1 of tl1e tOJJS in l1e,1vy ,,,inds ,Lt the JJoint where 
the tOJJ of the ''T'' ct1t is 1nacle , 1Ve st1spect tl1at ottr elate of bt1cldi11g, 
late J11ly ,111cl earl)' .A.11g11st, 111,1)' IJe too ea1·ly in the ,easo11. 

l11 cliscttssing tl1is 111,1tter ,vith i\'f1·. Les Sj11lin, of I11te1·-State Nurs­
c1·ies, H,1111IJt1rg, JO\\',l, a yea1· ago, l1e st1ggestecl that ,ve try bttdding 
l,1te1· in tl1e seaso11. J11ter-State h;1ve ,1lso 1Jee11 cloing cons1cleralJle ex­
JJeri111enting ,,,itl1 tl1is stock. 

Begin111ng 011 At1g11st 23, 1957 a11cl at weekly inte1·vals thereafter, 
1111til Septe1nber 20, l 957, IJ11cls of 011e ol 0111· P. J1·iit1cosr1 selections ,vere 
fJl,1cecl on P. d1·op1n r11 ea1111. Exa111in,1 t1on of these bu els i11 the early 
,v1nte1· revealecl tl1,1t tho,e fJlacecl cl111·i11g tl1e first h,1lf of SeJJtemlJer a1J­
JJearecl to l1ave 111,1cle ,111 excclle11t 11n1011 ,vitl1 no OJJening of tl1e IJark 
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on the stock U11fo1·tt1nately ,,,e l1:1c! a ,vi11te1· with 110 s110,v acco1111)a11-
ied by severe soil drifting conclit1ons which 1·esulted in a very poo1· stand 
of all ot1r P1·1ln11:; bt1ds. 

Most ot the Nan king chcr1·y wh1cl1 ,ire grown are producecl from 
seecl. For tl1e fev-' va1·iet1es ;incl selections, ,vh1cl1 we have, seedling 
plt1111 roostocks l1,1ve proven the 111ost su1t,1ble 

Rootstocks tor 01·na111ental P1·11n11s h,1ve 1·eceived 111ucl1. less atten­
tion than those for fr111t of this gro11p JJ. l<Jmc11tosr1 seedlings have 
JJroven to be the 111o~t satistacto1·y 1·ootstocks, t111der ou1· conditions, fo1· 
P. t1·1loba 11111lt1plex and P 'Prairie Aimone!.' 'fl1e latter is a Morden 
introduction rest1lting fro111 a c1·oss bet,veen P. ped11nc1tlata ancl P. t1 z­
loba multtf)lcx. 

-
JJ. pad1t., seecllings are usecl tor Sl111bert cl1okecl1erry, a fJurple leaf-

ed sport of P. v11 g1n1{111a. Seecllings oi P. v1rgznza1111 are s01netin1es used 
as a stock b11t ,l1011lcl IJe ;1vo1clecl IJeca11se of its objectionable s11ckering 
l1abit. 

Plu111 seedl111gs are 11sed as roots tocks tor i\1 uekle JJlu111 (P ·nigr{t x 
P. tenella), Cistena sandcl1er1·y (JJ p1.,s111·cl1 x P. B1:ssey1) and j\,fanitott 
(P. tenella x P. pe1·szca). 

Fo1· the last 10 to 12 )'ea1·s gro,ve1·s have co111J)lainecl concerning the 
poo1· sta11ds tl1ey have bee11 getting i11 the11· P1·11,n11s budding a11d g1·aft-
1ng ope1·atio11s S11111111er IJ11cldi11g i11 J:1te .J11ly and early A11gust ancl 
IJench grafti11g i11 FelJrt1,1ry l1,1ve bec11 the 111ost co111111on 111etl1ods of 
J)ro1Jagatio11 A le,,, gro,1•e1·s ha,,e 1·eported good 1·es11lts lro111 spring 
buclding, tl1,1t is IJt1clcl1ng shortly ,1fter gro,vth com111ences 1n the spring. 
Dor111ant bud,voocl, collectecl earlie1· ,incl !1elcl 11nde1· 1·ef1·iger,1tio11 is 
11sed A three ye,tr compar1s011 of these 111ethocls g,1ve us tl1e following 
l1g11res at j\,f orde11: 

Spring b11clding - 61 JJe1·cent stancl 
S11111111er lJ11dcl1ng - 41 percent stand 
Bencl1 g1·aft1ng - 21 percent stancl 

It has IJeen freq11e11tly olJserved tl1at although su111111e1·-1)laced !Juds 
seen1 to be i11 excellent cond1t1011 ,,,11en tl1ey go into tl1e winter, 111any 
of tl1e111 fail to g1·ow the next su1111ner. Tl1e w1nte1· of 1957-58 was par­
tic11larly severe ,tnd only 2 3 JJercent of tl1e buds placecl in the su111me1· 
of 1957 rest1lted 1n plants. The sa1ne varieties ,vere rebt1dded 011 the 
sa111e rootstocks in tl1e sp1·i11g of 1958 ,111cl rest1lted in a 64 J)ercent stand 
In 111ost seasons the SJ)r1ng JJ!acecl b11ds 1·esult 111 pla11ts tl1at are ready 
to lift i11 the tall of the s:1111e seaso11. One of the ser1011s clrawbacks witl1 
spring budcling is tl1at the J)la11ts keep on grow111g late into the fall. 
Tl1e res11It being tl1at "¾'e often enco1111ter rather seve1·e ''kill back'' dur­
ing the l1rst wi11ter out-cloors. Cella, 5torage circumvents tl11s JJrolJle111. 

Tl1e feas1bil1t,, of tl1e p1·oclt1ction of ''o,vn root'' pl,1nts by 111ea11s ol 
layering is ,1lso being invest1gatecl. As ,1 group, the sanclche1·ry-J)lun1 
hyb1·1ds l1ave res1Joncled quite ,veil to thi5 111ethocl ot JJro1>ag,1tion. In 
the Sp1·1ng of I 956 ,ve h:1rvestecl 1,180 well 1·ootecl laye1·s from ;1 row ol 
65 111otl1er JJlants. Seve11 v,1r1eties v-rere incl11cled 111 tl1e row, li,,e s,1nd­
cl1erry-plun1 hybrids ancl t\\'O st1·;11ght sandcl1er1·y selectio11;. This is an 
average of 23 11e,1' IJlants £1·0111 each 111othe1· pla11t. 'fhe sa111e 111othe1· 
pl,1nts yielcled ,in average ol 36 rootecl layers 1n the Spring of 1958. 
U11der 011r conclitio11s v-'e c,1n 0111)' har,,est a c1·01) of layers in ,1lternate 
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yea1·s 011e se,1so11 is 1·eq11i1·ecl to JJrocluce tl1e wl1ips £01· Jaye1·i11g tl1e 
tollo,ving sp1·1ng. It a vearl)' SllJJJJly ol JJ!a11ts is req111recl, t,vo sets oi 
1nother IJiants ,ire ma1nt,1inecl. \,V1tl1 [a,,orable grov-'tng conditions the 
)'Ot1ng JJlants securecl by laye1·111g. ,v1ll 1nake 111a1·ketable s11,e 1n one sea­
son. It wot1ld aJJpe;11· th,1t l,1yer1ng is a11 ,tlternate 1nethocl of procl11cing 
sandcherry-1Jlu111 !1yb1·1ds th,tt is econon1ic,111y feasible. \•Ve a1·e extencl­
i11g 0111· layering test, to 1nclt1de otl1c1· SJJecies ,incl hybritl, of J)1·u1ius. 

To avoid tl1e 1Joss11Jility of 1111xtt1res occt1r1ng, a, tl1e res11lt ol tl1e 
g1·owth of rootstocks 111 ot1r la)'Cri11g ex1Je1·i111ents, we t1se only JJl,1nts 
,vhich l1ave ]Jecn JJ1·ev1011sly estalJlisl1ed on tl1e1r own roots. rfl1e 1nost 
st1ccessft1l tecl1nique, th,1t l1as bee11 e1111Jloycd ,1t i\1Iorden to sect11·e plants 
on thei1· o,v11 1·oots, is 1Jy 111eans of ,in inverse root graft. 1~11c methocl 
is tl1e sa1ne as is t1secl i11 no1·111al IJencl1 g1·,1lt111g exceJJt tl1at tl1e scion i, 
inserted in the cli,t,11 c11cl o[ tl1e root i11,tead of the apical encl, 01· tl1e 
inverse to 1101·111al p1·ocecl111·e, ]1ence tl1e 11a111e The 1·estr1ct1on, wl11cl1 
rest1lts fro111 tl1e revers,11 ol tl1e 1·ootstock piece, st1111t1lates tl1e develOJJ­
n1ent of roots on tl1e sc1011 111st abo,,e tl1e gr,1ft t1nion The rootstock 
cloes not grow to a11y extent ,incl can 1Je readily re111oved when tl1e JJ!ants 
a1·e lifted Tl11s 111etl1ocl ]1,1s given 11s ,L consistently higl1e1· JJe1·centage 
of ow11 root JJl,1nts tl1,1n a11y otl1er tech111qt1e ,vl11ch we h,1ve t1secl. 1\ 
111oclified J,1te1·,1l g1·,1lt so111et11nes refe1·1·ecl to as ,1 1111rse graft l1as also 
been t1·iecl 1-his is a g1·;1lt in wl1ich the scio11 is attached to tl1e sicle ol 
tl1e root at about the 111iclv-',t)' JJoi11t. Tl1is 1netl1ocl gave tis aJJ]Jt·ox1111ate­
ly the same percent,1ge ol o,,,n 1·oot JJlants as the nor111al 111ethod 

Co111p,1risons of tl1e three 111ethods over ,L tl1ree year JJer1ocl gave 11s 
the followi11g JJe1·cc11t,1grs of ''o,\'n root" pl,1nts. inver,e 15 8 JJercent. 
n111·,c 6.5 JJerce11t ;111d 11or111al 6.1 JJe1·ce11t 

An extension of· tl1e JJ1·oci11ctio11 ot 1:111t11us ,,ar1et1es on tl1eir ''own 
roots'' is tl1e testing ol tl11Jse ,,,J11cl1 are e,1s1ly 1JrOJJag,1tecl. ,ts clon,tl 
stocks Ea1·lie1· i11 this JJape1· I b1·1efl)' 111e11t1011ed the possilJi!1ty of t1s1ng 
sa11dcherry-,1pr1cot !1yb1·icls ,1s clo11,1l stocks for ,11Jr1cots Va1·ieties like 
'i\•fansan wl1icl1 is ,111 111J1·1gl1t g1·0,1r1ng ,anclcl1erry-JJl11111 hybrid 1nay have 
possilJilities. lles11lts of e,1rl1er exJJe1·i111e11t, on top,vorki11g tl1is v,1r1ety 
indicate tl1;;it it is co1111Jatal)le over a \\'ide 1·,111ge. L,tst SJJ1·111g it yieldecl 
520 rootecl laye1·s fro111 IO motl1e1· JJ!a11 ts. Tl1ese you11g pl,1nts were 
li11ed 011t fo1· b11cld1ng ,1lo11g ,v1tl1 a 11t1111!Je1· of otl1e1· ,,a,·ieties ,,,h1ch are 
110w 11nde1· te~t as clon,11 stocks. 

S01ne of tl1e P1·1t1111~ ca11 !Je JJrOJJil?ated q11ite reaclily fro111 root c11t­
tings. Nfost of ou1· ,vork i11 tl1is lielcl l1as been confined to P. f111tzcosr1 

bccattse we ,ve1·e JJ,11·t1cttlarly i11te1·estecl in fi11cl1ng ,1lte1·native 111cthocls 
of increasing 011r selections ol this SJJecies, so that they co11ld 1Je se11t 011t 
£01· wicler ada JJta tio11 t1·1als At I 1rst v-,e ;1 tte111 JJtecl to 11se 1·oots clt1g fro111 
aro11ncl the origin,1! JJl,1nt~ of tl1e ~elections, anti 1·c,11lt, we1·c tar lro111 
encot1ragi11g. 111 ,L JJt1blic,1tion lro111 tl1e East i\1falling St,1tio11, co11ce1·n-
1ng the p1·op,1gatio11 ol clon,tl root,tock~, they reJJortccl very 111arkecl i111-
JJrove111e11t in tl1e JJrod11ct1on of pl,111ts ,,,he11 the 1·oots V-'e1·e take11 f1·om 
one 01· t,vo ye,11· olcl trees as co111pared to tl1ose take11 f1·01n older trees 
We ca11 110,,, 1·e1Jo1·t that 1·oots t,1ke11 tro111 011e ye;11· olcl pla11ts l1a,,e give11 
t11; 11111ch 11101·e encouraging res11lts 

011r JJrocedu1·e is to clig tl1e young pl,111ts 111 tl1e fall a11d c11t tl1e 
1·oots tip i11to 3 or 4 i11ch le11gtl1s. Tl1ese root JJieces ,ire JJ,tckecl into 
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l)oxcr. with sligl1tly cla111p JJeat 111oss a11cl J)l,1cecl i11 sto1·age at a te111pe1·a­
tt11·e of fro111 34 ° F. to 38° F. Il they are to l)e started in the gree11l1ouse 
111 Fel)rt1,1ry, tl1e !)oxes contai11i11g the 1·oots are helcl at 1·00111 te111pera­
tt1re for a week to tc11 clay, belore the ,1ctt1,1l planting. This warming 
llJJ pe1·1ocl 1s st1ffic1ent to sta1·t adve11t1tious bt1cls to for111 and m,1kes it 
J)Ossrble tc, drscarcl tl10,e ,,,J1icl1 ,!10,v 110 ,1gns ot clevelo1)111e11t. Fro111 
011r CXJ)e1·1ence ,,,t, ,,·011l cl 1·eco111111e11cl tl1a t c11tt111gs 1'1!1ich l1ave l)ee11 
,t,,rtecl 111 the grec11!1011se sl1011ltl l)e keJ)t :1ct1vely gro,vi11g 1111t1l cla11ger 
of 011ts1cle l1·ost l1,1s J)assecl, ,tt ,vl1icl1 t1111e they c,1n be transplantecl 111to 
011tdoor f1·,1n1es. vVe !1,1ve not triecl J)lant111g the storecl root c11ttings 
clirectly 011t-doors i11 tl1e sp1·111g, b11t I ~ee no re,1son wl1y 1t ,ho11lcl 11ot 
l)c sat1sf,1ctory. ln lirnitecl tests fall 1)lant111g 11ncler 011r conditions was ,t 
J)r·actical f,1il111·e. Otl1er SJ)ecres wr tl1 ,,,hicl1 we h,tve hacl 111eas111·e ol 
s11cce,s, i11 J)rOJ)ag,1t111g tl1e111 £1·0111 root c11tt1ngs, 1ncl11cle va1·iet1es ol 
P 111g1·a ,111d [J .5r1l1c111r1 (i\•fa11cl1ur1,1n), ,incl P d1·rJprnrJ11:anr1. 

We l1,1ve e11cou11tcrecl cl1tl1cult1es i11 tl1e prOJ)agation of J>1·u11115 
f1·01n softwoocl c11ttings b11t apJ),trently we are not alone in tl1is respect. 
Tl1e lollo,vi11g re111,1rks ,tre 011ly ,t1ggestio11s, for we 1·ealize that ou1· pro­
g1·,1n1 has i)een li1111tecl ,incl 1nt1ch 111ore re,e,trch is 11ecessary. Arnong 
the v,1r1eties ,,,J11cl1 ,vill 1·oot fairly 1·eacl1I)' a1·e l)ttr,t, S,tJ)a a11cl Opata 
(Sanclcher1·y x JJ!t1111), P. C1s/Pr1r1 (P pt.5.1ard1 x J>. be.5seyi), Muckle (P. 

111g1·a x P te11ella), Dr1lea (P. tor11cntosr1) ,ind, selectio11s ot JJ tenellr1. 
Inter111ed1,1te 111 their 1·ooti11g re~J)On,e were Prai1·1e Al111oncl (P. pedun­
c11/atr1 x l·'. t1·1lobr1), J> t11/oba 1ni1lt1plex, Coro11at1on (P. ce1·a.5us), J>. 
rr1r1acl11 ancl selectio11s ol P. f111/1co5r1 Varietie, of P. nig1·a which have 
l)cen so f,11· te,tccl 1·el11,ed to 1·oot. T1·eat111g the cuttings with ,t ho1·­
n1one s11ch ,ts f.1\.A or 1.11.A (1/1000) l1as J)roven l1elpft1I i11 ind,uc1ng 
1·oot fo1·111,1t1011. As a c,11·1·1e1· ,vc 11se Be11tonite, a loc,1lly J)roclt1cecl inert 
cl,1y J)1·oclt1ct Late1·dl gro,,•tl1s ,vitl1 a !1eel ,1ttacl1ed !1ave give11 11s bet­
ter 1·e,L1lts tha11 te1·111i11,1I g1·0,vtl1s. lJntr1111111ed c11tt1ng, 01· ,tt the 1nost 
a very 111i11i1nt1111 of tri111111111g ,tlso re,11ltecl in .better rooting. rrhe 111a1n 
cl1ff1ct1lty "'1th soft"'1oocl c11ttings of P1u11its is, ot course, i11 g·ett1ng the1n 
tr,111SJJl,1ntecl ancl 1·e-est,1l)!1-l1ed ,1fte1· rooting h,1s taken J)!acc. ExceJ)l 
for very SJ)ecial ancl v<1.l11al)le stock, the J)ractice oi J)Otting lip tl1e c11t­
t1nl,!S ,t11cl c,trrying tl1e111 011 in a g1·eenl1ot1se 1s eco110111ically t1nsot1ncl 
1111cle1· ou1· conclitions. 

111 0111· sea1·cl1 fo1· ,t \\',tY arottncl tl1ese cliffict1lties a 11u1nber of ex­
J)loratory tech11iq11es h,1ve l)ee11 trice!. 011e of tl1e !)est of tl1ese 1s to 
le,1ve tl1e J)la11ts t111cli,tt1rbecl i11 the fra111e i11 which they were J)ropa­
g,ttccl for tl1e winter ,incl tl1f' lollo,v111g s11111n1er. 'This of cour,e 1n1plies 
tl1e t1se ol ot1tcloor J)rOJ)ag,1ti11g fra111es ,incl their loss as sucl1 £01· one 
se,tson. If ,t \terile n1ecli11111 is 11,ccl for propagatio11, tl1e appl1c,1tio11 
of fert1lize1·s is :1lso 11ecessa1·y t\11otl1er fairly satis£<1.ctory 111etl1ocl is to 
le,1ve tl1e c11tt111gs in tl1e ot1t,icle J)rOJ),tgating fr,11nc~ over,vinter ancl 
t1·,111SJ)l,111t tl1e111 tl1c follo1''111g s1)1·1ng, wl1c11 g1·0,vtl1 is well ,tarted ,1gai11, 
i11to f1·a111cs ,vl1ich c,tn i)c sh,tdecl for tl1e first few ,veeks Followi11g this 
J)rocec!L11·e 1·ele,1ses tl1e J)l'OJ)agati11g f ra111e, fo1· 11se aga111 in the ,a111e 
,C,ISOl1. 

,,v11e1·c JJe1·111a11e11t st1·11ct111·es are t1secl for J)1·01)agating ancl in ,11,eas 
,vl1e1·e ,11cce,sive crOJ)S ,11·c J)Ossil)le, the,c 111ethocls cannot be put into 
1)1·,1ct1cc. 111 s11ch c,tse, ,t tl11rcl 111etl1od i, suggestecl. C11tt1ng, are tak-
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e11 ,ts ea1·ly ,ts j)Ossible i11 tl1e seaso11. v\Tl1e11 1·oot111g is well 1111cle1·way 
tl1e c11tt111g, a1·e c,11·ef11lly tra11splanted 111to well J)rotectecl [1·a111e,, ,vl1e1·e 
every J)reca11tio11 1s take11 to kee)) the1n ''growing 011'' vigoro11sly. ·r11c 
yo11ng J)lants a1·e left 1n these fra111es ove1· w1nte1· ,tnd tl11·011gl1011t the 
11ext grov-,1ng se:1son. The success ot tl1i, 111etl1od cleJ)e11cls 011 J)1·ovicl-
1ng ,t l011g gro,,·111g J)e1·iocl i11 tl1e first seaso11, l1e11ce tl1e e1111)l1as1s 011 
t,1ki11g tl1e c11tti11gs ea1·ly F1·,11nes 1n ,,,111cl1 J)la11ts a1·e be111g 011e1·,v111te1·• 
eel sho11lcl lJe 11•f'll J)l·otectecl ,v1tl1 a coarse 11111lcl1. Hea1•1ng witl1 tl1e 
,tttenclant b1·eaki11g of te11der yo11ng 1·oots often ca11ses se1·1011s losses 
,vl1e11 w111te1· J)1·otectio11 is 111adeq11ate 

;\s a ge11eral 1·11le, 11ncler 011r cl11nat1c conditions, seecl of P1·11.111t., 

sl1011lel be so,1•11 as soo11 afte1· ha1·vest as possible. It sl1011lel 11ot be ,ti· 
lov-•ed to cl1·)' Oltt ,1nyr11ore th,111 is 11ecessary to n1ake 1t easily l1ancllccl 
Fo1· those s1Jecies ,vl1icl1 1·equirf' a long afte1· 1·i1)e11111g pe1·1ocl, 11111lcl1111g 
i11 tl1e late f,111 exte11ds the t1111e i11 v-•hich the soil te111J)Crdt111·es 1·e111,1111 
:it tl1e JJrOJJe1· level W1cle boa1·cls a1·e usef11! £01· tl11s IJttrJ)ose 

D1·yi11g 011t ,ee111s to be pa1·t1c11!:1rly inj11rio11s to seecl~ of JJ1•11.n'l1s 

jr1tt1cosc1 wl11ch lose s111 J)risi11gly large :11no1111ts ol ,v,1te1· wl1e11 ,illoweel 
to cir)'· i\•Ir. C. l~. Ure, ,vl10 heacls the Fruit CroJJ Sectio11 at tl1e l\1for· 
den Far111, i11 stuclyi11g the 1·elationship of seecl weigl1t to wl1ole lr11it 
weigl1t, £01111d th:1t tl1e1·e was a loss i11 weight betwee11 l1·esl1ly cle,1neel 
pits and clried ])its ol tro111 24 to 41 percent. This 111ay at le,1st p,11·tial· 
ly CXJJlain v-•l1y we have obtai11ecl s11cl1 111drkeclly s11perior ger111111:1tion 
f1·0111 ,eeel wl1icl1 1s 11ever allov-·ed to d1·y out. There wo11lcl ,1lso apJ)Ca1 
to !)e ,t clel,1yed clt>r111,1ncy !actor ,nvolvecl 1n ,eccl of P J1·11t1crJ.,rt. We 
l1ave so111e evicle11c.e that this 1s more J)ronou11ceel i11 ,electio11s wl11cl1 
ripen their lr11it early tha11 1t 1s in late1· r1pe11ing ,electio11, 0111· st11cl· 
1es 011 seecl ol tl1is ,J)Ccies a1·e being continue(! 

l)rieel seeels of pl11111, a1J1·1cot a11cl sa11clcl1erry, wl1e11 soakecl i11 ,vatc1· 
2 clays at roo111 te1n1)er,1t11re, ,tr,1tifiecl 111 111oist sane! for ,tlJOLtt 120 clay, 
,tt a t1111)er,1ture bet,11ee11 3·1° anel 38° F, a11cl sow11 in tl1e c,11·ly spri11g 
l1,1vc gi11e11 us re,1sonably goocl stands. 

An acccle1·:1t111g interest, b); ,vorkers in tl1e 11101·e f,1vo1·ecl regio11, 
of tl11s co11tine11t a11cl e,1e11 111 E11ro1)e, in the h,11·dy SJ)ecies a11cl l1yl)1·iels 
witl1 wh1cl1 ,ve l1ave l)ee11 v-•01·ki11g, has bee11 q11ite ,tj)p,11·ent ,vithi11 tl1e 
!,1st few ye,11·s T11te1·est is 11ot 11s11all)' concer11ecl ,vith tl1e l1·111t J)ro· 
cl11cecl by tl1ese 11a1·ietie,, b11t 1·atl1er in the11· 11se as J1,11·ely rootstocks. 111· 
te1·111ecli:1te stocks, 01· as ne,v ge1·111 JJ!as111 !or thei1· IJ1·eecli11g J)1·ogra111. 

,,ve ,ire al,,•,t)'S haJ)J)Y to be ot ser,1ice to fellov-1 l101·tic11lt11r1sts ;incl 
111 a s111,111 ,v,1y 1·ec11)1·oc,1te tl1e 111a11y cot1rtes1es ,vl11cl1 l1,1ve bee11 exte11el• 
eel to 11s. 

* * * * * 
111lODERATOR HAL,•V1-\Rl): Tl1a11k )'OLI ve1·y 11111cl1, 11ill Tl1i, 

)J,t J)e1· co111 J)letes the J)rogra111 011 P1·1t1111.1 this 11101·11111g. 

0111· 11ext JJaJJt1· 1s co11cer11ecl ,,,it!1 tl1e J)l'OJJagatio11 of tl1e llo,1•e1·i11g 
cl1e1·1·1es fro111 c11tt111gs. 111[1·. J)avicl Pate1·son, Lo11g,11ooel Ga1·de11s, Ke11-
11ett Sq11a1·e, Pe1111syl11a11ia ,,1111 clisc11s5 this s11b1ect to1· 11s. 

i\•J 1·. J),t te1·,011 1·eacl his JJre1Ja1·eel aclcl1·ess 011 ''Flo,ve1·i11g Cl1e1·1·1e, 
f1·0111 Ct1ttings ·• (f\JJJJ!a11se) 
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FLOWERING CHERRIES FROM CUTTINGS 
l)AVID B. P,\l"}=l{SON 
r_ r,ng1,1c,od Gc1rdens 

K rnnr,f/ .Sq11c11·c, Pen1zsylvanzc1 

vVl1en ,,,e t1rst cleciclecl to try to g1·ow flowering cherries from cut­
tings, we kne,v tl1,1t at le,1st ,1 few i1t1rser1es we1·e already doing this witl1 
so111e st1ccess Ot1i· ,1i111 ,v,1, to t1·y to t1nd ,t 1nethod of rooting and g1·ow­
ing these pl,1i1t,, 011e of wl1icl1 \\'Ot1lcl fit in ,v1tl1 our conditions <1nd ot1r 
proceel lt res. 

Natt1r,1lly, tl1is ,,,ork ,,,,1s startecl ,vitl1 so1ne J)reconceived ideas ,ts to 
wl1at tl1e 1n;11or j)1·oble111s :111el tl1e IJest 111eans of so!,•1ng them wot1lel be. 
Our first co11sider:it1011 in,·olvecl tl1e tyJ)e ot ct1tt1ng and the !Jest tiine 
for taking tl1e111 For so111e 1·c,1so11 or otl1e1· it ,vas assu111ed that the 
p1·oble1n o[ ti111111g ,vot1lel IJe si111ilar to th,1t of Pink dogwood, and the 
f apanese reel 111aples. F1·0111 wl1,1t ,vc hael heard and read of these, ancl 
fro111 ,1 little ex1)c1·1encc witl1 Pink clog\\'OOd ct1ttings, we felt sure that 
the ans,ver wot1lel lJe to t,1ke ,oft ti]) ct1ttings 1n June and place then1 
t1nelei· mist. 

This proble111 ,v,1s solvecl i11 ,t ratl1er t1niqt1e way Since 1957 was 
the first year of tl1e existence of tl1e Nt1rse1·y DeJJ,1rtn1ent at Longwood 
Gardens, ottr J)rOJ)ag,tting hot1,e ,,,a, not co111pleted 11ntil late July. We 
dcc1eleel to go al1e,1el ,111yw,1y, ,111cl on At1gt1st I st, we took anei stuck 50 
ct1tt1ngs each o{ tll(' follo,v1ng 3 v,1riet1es or species: P1·unus .se1·1·11latr1 
''Kwr1nzr1n.," P. yr'c/rJen.s1,, ,incl JJ .• Sr11·gr:11t11. Tl1e 5tock plants ,vere ,111 
3 year$ olcl or less. 

Since ottr ti1n:ng h,1el of 11c'.cessity been changed, we also decieled 
to n1odify the tyJ)e of c11tting l11 ,1clclit1011 to the tips which were quite 
,oft at this ti111e, ,ve al,o to0k ,t qu,tntity ot ct1ttings trom below the 
tips. The ttJJ ct1ttings ,vere tre,ttecl \\'itl1 Hor1nodin #2 and the harder 
ones with #3. f\11 c11tti11gs were 6 to 8 inches long front current sea­
son's wooc! anel were hc,1v1 Iy \\'Ouneleel One halt of each variety were 
inserteel in sane! ,111el tl1e otl1er 11,111 1n a 111ixt11re of 50-50 sand and 
))Cat Tl1ey we1·e ,111 11i1clc·r 111ter111ittant 1nist controlled by a Watco 
Ti111er set to co111c 011 101· :1JJJJrox1111,1tely 8 seconds every 3 minutes fro1n 
7 AJ\,f to 8 Pl\'f Alter ;1 "'eek tl1is ,v,ts recluced to 011ce every 6 1ninutes. 

Tl1e initi,tl resttlts ,vere ve1·y e11co11ra~,ing. 111 four weeks some­
thi11g like 90 JJerce11t o[ ,ti! vc1r1eties ,vere heavily rooted and on Sep­
te1nber I st "'e1·e JJOttecl i11to 3 111cl1 jJOts. They ,vere placed on a bench 
whe1·e tl1ey rcccivecl i11ter1111tt,111t 111ist (or1cc every 6 1n1nutes) during 
the l1ottcst JJ,11·t of tl1e cl,1y £01· 011e week and we1·e then placed on an 
open bencl1 in tl1e gree11!1ot1se wl1ere they were given shade and syringed 
accorcl1ng to tl1e ,,,e,1the1· '1'!1e 111ort,1!1ty tl1e first tl1ree weeks or ,o 
\\',IS q11ite l11gl1, IJ11t it ,v,15 11otecl th,1t by far the l1ighest 1nortality wa5 
i11 the tIJ) ct1tt111gs, 111 l,1,t, ,·cry lc,v of tl1e ti]:>- c11tti11gs lived and very 
few of tl1e otl1ers clieel 

Tl1e 11ext f:1cto1· to be elealt witl1 w,ts over-wintering Again we 
like11ecl tl1e prolJ!e111 to tl1,1t ol tl1e dogwoocls, feeling that they wot1lel 
h,1ve to 1nake so111e 11ew gro\\rtl1 l)efo1·e they \\•011ld l)e able to go througl1 
tl1e tirst winte1·. ,,vc trice! s111)1)le111c11t,1l lighting (both lengthening ol 
the el,1y ,111cl i11te1·1·111)ti11g tl1c 11igl1t). There was no response, not eve11 
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any noticeal)!e ~,veiling ol the bt1cl,, and tl1e plants we1·e placecl 1n a 
cleep coldfr;1111e 1n late (;ill ,,,ith so111e 1n1sgivings. Howevet·, when they 
wc1·e 1·e111ovccl lro111 the lra111cs 1n tl1c 5!Jring, it was found that survival 
l1acl been ,t11·1Jris1ngly goocl ;111cl ,t l1ttle better tl1an 75 plants were 
pla11ted i11 becls in early June. l'hese JJ!ants ,ire nO\\' 011 the ,1veragc 
3 to 4 feet in heigl1t. 

vVl1ile we clo 11ot consifle1· 5() JJc1·cc11t st11·v1vd] lro111 cutt111g bencl1 
to l1cld ,t goocl ;1ver,1ge, it \\':1, ,it lc,1st e11cot1raging. v\1e the1·elo1·e dc­
c1decl to t1·y :1ga111 tl11s year a JJJJ!y111g ,vhdt ,ve hOJJecl ,ve l1,1cl lear11ed to 
!Jetter 011r rooting ;111cl ~11rvival JJe1·ce11t,1ges. 

In adclition to the yo11ng stock JJl,1nts 111ent1011ed ea1·l1er, we h,1vc 
,It Longwoocl, so111e very olcl SJJec1111ens, 111,111y ol which we1·e 1n jured 
q11ite seve1·ly 1n ,t s110,v sto1111 !,1st T\·l,11·cl1 Tl1e,e ot cot11·se l1acl 1Jee11 
1J1·t111ecl !1e,1v1ly ;111c! h,tcl JJ1·ot!t1cecl a c111,1nt1ty ol ,vater SJJ1·011ts. 50111c 
of tl1ese w,1te1 sprot1ts ,,,ere 11,etl ,is c11tti11g ,vootl. 1·11e v,trieties ,ve1·c 
Shiro-Ft1gcn a11cl I1eni-H1g;1n 

011 J11ly 27tl1 of tl11s yea1·, c11tt111gs ol tl1e ,,,,1·iet1es usecl tl1e JJ1·evious 
ye,1r JJl11s c11tti11gs 11·0111 tl1t·,e olcle1· trees ,vere stt1ck in JJlain sha1·p sand, 
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Tal>le !.-Rooting o[ PRUNUS SERRUL1\TA, Shiro-[ugen* 

Total 

No 

20 
2-:, 
2,~ 
70 

Hor111one•• 

#2 
#3 
2% IBA 

• Data does not include results with tip cuttings 

No Potted 

16 
23 
25 
64 

•• Strength of ho1 n1one correlated to ha1·dness of wood 

()3 

Percentage 

80o/o 
92% 

1003/0 

91% 



I realize that these tests have i)een 011 ,l s111all scale, b11t I !101)e th,1t 
tl1ey ,viii be of so111e }1clp to so111e ol the 111e111bers. By the sa1ne token, 
if anyo11e ha, a11y s11ggestions ;1s to 110,v 0111· n1ethocls co11lcl be It111)roved, 
J ,,,011ld be veI-)' h,lp])Y to he,11· the111 ,incl t1·y the111. 

* * * * * 
wl OI)ER.t\ 'l'O lZ H1\L \,VA Rl): vVe 110,,, l1<1ve t1111e 101· ,1 ,l101·t 

que,tion pe1·1ocl here. H.1~ <111yo11e :111y q11e,t1011s to ,tsk Ricl1arcl Ha1111)­
ton, B1ll C111111111ng 01· Davie! P,1te1·,011? I l tl1e1·e ;11·e 110 g11est1011s, we 
will cont11111e w1tl1 tl1e ,econcl l1alf ol 0111 JJ1·ogr,1111 tl11s 111or11i11g, wh1cl1 
co1nes 11nde1· the headi11g ol ''Ha1·d\\'Oocl C11tt1ngs." 

011r first Sj)e,tkc1· i, i\·11·. Pl1illip vV01·tl1, Ka11kakec N11r,c1·y Co111-
J)an)·, Ka11kakee, Jll11101s, ,,·!10 ,,·111 d1sc11,s ''G1·0,,,i11g }',111 Stock Harcl­
wood C11ttings." i\•I1· ,-vortl1 

i\•JR PHILLIP \•V. \!\TOIZTH (K,111k,1kce N111·sc1·y Co111pany, K,111-
kakee, Illi11ois) : This IS 11othi11g tl1,1t ca11 be c<1llecl ,t 11e,v J)roccd11re or 
11e,v 111ethod, b11t JJOs,ibl)' s0111e ot tl1e tecl1n1q11es that ,ve l1ave 11secl 111ay 
be of 1nte1·est to yo11. 'fl1e1·e Is 11otl1111g at all technic<1l ;1bo11t tl1e w,1y 
,ve prOJ),tgate plants !1·0111 l1a1·clwood c11tti11gs 

As a 111atter of lact, 1t co11lcl all be s111n111ecl ttp 111 10111· ,vo1·cl,, tl1,1t 
1,, ,,,e tr1!1e tl1e111, ,,·e sn1v the111, \\'e 1·t1c/1 tl1e111 ;111cl ,,,e dig thc1n 

GROWING FALL STOCK HARDWOOD CUTTINGS 
PHILLIP ,,\f. ,!\Tc)R'J"H 

K,111l,nl~ee N111se1 11 Co11ipn1i)• 
Kr111l,r1J,,,,,, lllinoii 

Tl1e !11sto1·)' ol 0111· JJ1·ocecl111·e st,11·ted a, a 1·es11lt ol tl1c ))Oo1· sta11cls 
\\'e had bee11 getting lJ)' tak111g tl1e c11tt111gs ;111cl stori11g tl1e111 over w111-
te1·. ,ve k11e,,, ,ve l1acl ,1 s01! tl1at ,,,<ls, )'Ot1 111igl1t sa)', ;1 11atu1·al 1·oot111g 
111ed111111, be111g ,,er)' sa11cly, l1gl1t ,111cl \\•ell d1·ai11cd. Abo11t th1·ee ye,1rs 
,1go ,,,e st11ck JJOssibly a1·01111cl 10.000 c11tt111gs ol tl1c 11101·e 01· less c,1s1ly 
1·ootecl co111111on sl1r11bs 111 the f<lll. "fl11s ,,,as clone at a ti1ne whe11 in 
0111· 01Je1·at1011 ,,,e l1ac! ,11J]J1·ox1111ately t,1·0 01· tl11·ee weeks in betwee11 
,1cld1 t1onal c,•e1·g1·ee11 cl1ggings ancl beto1·e "'e \\'e1·e able to start cl1gging 
dec1d11011s 111ate1·i,1! 111 these t,1·0 ,,,eeks ,,·e \\'Ottld 11s11ally l1ave five or 
te11 1nen stand111g a1·01111cl clo111g 0111)' f1ll-i11 jobs. v\Te we1·e ve1·y elatccl 
,,,itl1 0111· 1·es11lts tl11s l11·st )'e;11· bt1t still ,,,ei·c ,l little pessi111istic becat1se 
,,,e 1·eal1zecl tl1,1t tl1e excelle11t 1·es11lts ,,,e ol)ta1necl 111ay l1ap1Jen this time 
ancl maybe 11e,•e1· agai11 Ho,,,e,•er, ,,·c ,1gai11 l1,1cl ve1·)' goocl restt!ts. 

The 11ext ye<11· ,,,e \\·ent 11110 1t :1 little 11101·e exte11sively, st1ck1ng 
three or to111· ti111e, ;is 111;111y c11tt1ng,, ;111cl ,1gai11 ,,,e !1,1d ve1·y goocl re­
s11lts. Fo1· tt, 1t 1~ ,t lalJ01· s,1ve1· Tl1e1·c i, no 11eecl !01· costly sto1·agc 
\,Ve take the c11 tti11g,, J)t·oces, the111. ,111cl tl1cy go cli1·cctl y 111 to tl1c l1eld. 
\•Ve ,vere losing 111,tn)' ot ot11· c11tti11gs !1a11cllecl ovc1·,,·intc1· bec,111se ot the 
lack of mecha111cal 1·ef1·ige1·,1tio11. 

We gene1·ally take all one-yed1·-olcl wood ,vh1ch is p1·od11ced on 
111other block 01· ctztting block JJ!a11ts 1·ese1·ved to1· this pt1rpose. Al­
though only ex1Je1·i1nental, ,,,e l1ave t1·iecl applying a water solt1ble ferti­
lize1· to these ,tock plants in a11 effo1·t to condition the ct1ttings tor root-
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ing. Incidentally, the majo1·it)' oi the t1111e we leave tl1e leaves right on 
the ct1ttings when they are 111,1dc tip 011 tl1e bancl sav-'. vVe n1ake the 
cutt111gs eight incl1cs long 101· tall sticking, ;incl only seve11 inches 101 
those plantecl in the SJJ1·ing. One th111g v-'e l1,1ve t1·1ed this ye,tr 1s tak­
ing these ct1tti11gs, JJart1ct1l;1rly tl1e lengtl1)' 011es, ty111g the111 in bu11dles 
a11d JJack111g tl1e111 i11 pedt, i11 IJoxes, V-'ett111g tl1c111 clo,\'n ,111cl 11101·c 01· 
less sweati11g the le,1ves of{ bclo1·e JJla11t111g. 

In plant111g ,,,e JJiant ,1lJot1t I½ i11cl1cs ,tJJ,11·t 111 tl1e 1·0,\' a11tl !1,1ve 
i>cc11 do11bling tl1e 1·0,,,s a1·ot111tl six i11chcs ,,,itl1 eacl1 ,et ,11·ot111cl 42-
inches a1Ja1·t \,Ve realize th,1t ,vc d1·e losing a lot of s1J,1cc. Howeve1·, 
the 1·eason ,,,e l1:1vc 11ot clone 1t d1ffe1·e11tly w,1s IJecat1se tl1c eq111p111e11t 
,ve ha,,e is set tl)J to take c.11·e ol tl1e,e ,,,icle 1·0,,,s ,incl ,,,c cl1cln't ,va11t to 
go to tl1e ex1Jensc oi IJt1y111g 11e,1' eqt1iJJ111e11t t1nt1I ,,,e ,,,c1·e st11·e tl1,1t 
tl11s ,vas go111g to be ;1 real pr:1ct1cal tl1i11g. 1\ctt1,1lly, ,,,e ;11·e still ex1Je1·1-
111ent111g. Ho,,,e,,e1·_ ,,·e do 1111e11cl later 011 to JJttt tl1e c11tt1ngs 111 single 
1·0,vs 011 p1·obabl)' l8-111cl1 ce11te1·s. 111 JJl,111t111g, tl1e c11tt1ngs a1·e JJLtt 
,1bo11t seve11 1ncl1es 111 tl1e g1·ot111cl a11cl co,,e1·ecl b)' tl11·ov-'111g d11·t tip ,,,itl1 
tl1c ct1lt1,,ato1· 

\•Ve a1·e also go111g to ti')' lea,,111g ,1IJot1t ,111 111cl1 t1nco,,e1·ecl to sec 1! 
1t does11't work .111st ,ts ,,·el! a, bt11·yi11g tl1c111 

S0111e ol tl1e 1·es11lts V-'e ]1;1,-e obt,1111ecl IJy tl11s 111etl1ocl ol JJI 01Jag,1- . 
t1on are as follo,,,s C/1r1r:11rJ111elc1· lr1genr11·zr1 111/J1r1, 65 JJe1·ce11t, Pl1)•soca1-
p1ts opulz/0!111.5 11r111i1s, 90 JJe1·ce11t, .Sp11·r1er1 /Jit111alda A11tho11y \,Vaterer, 
86 percent, Sp11·r1ea t/111.11/Jr:1g11, 23 1Jerce11t, Sp11r1er1 za!Jr:l1r111r1, 96 JJercent, 
ancl Sy1·zngrz 1otl1rJ111r1ge1151s, 48 IJe1·cent Otl1c1· tJlants V-'e propagate 111-
clt1de Deutz1r1 spp., H)•d1·r111ger1 A.G a11cl J:J G., L1g11st1it11i spp., Pl11laclel-. ' 
jJ/111.~ ro1 c111c11·zus, Ph1ladelpl111s v11·g111r1!1s, P1·111111~ c1~te11a, P1·11111t~ [!;lr1n-
cl11./osa, ,tncl Tl1/J1t1·11i1111 to111e11tos11111 

* * * * * 
i\·IR. HOOGENI)OORN: Ha,,c )'Ott t1·1ecl ,ttl)' ol tl1c ,,,eigel,ts' 01· 

[01·syth1as' in the fall 11·0111 l1,11·clwoocl,, 
i\1IR. vVOllTH: No, ,,,e l1a,,en't t1·1ecl ,,,e1gela bt1t we 11,1,,e IJee11 

gett111g so111e excellent 1·est1lts \\'1th fo1·,ytl1ia 1n tl1c s1J1·111g 
l\1IR. l\1IER"fON CONGDON (Nortl1 Coll111s, Ne,v Yo1·k): C,1n 

yot1 be jt1st a little 111ore SJJec1tic ,tbo11t tl1e elates ,vl1c11 yott take the ct1t­
t1ngs (ron1 the stock }Jlants? 

l\1lR. \,VORTH. Yes. 111 ,t 1101·111al yea1· we st;11·t betwee11 tl1e 15tl1 
cif Septembe1·, ancl }J1·obably linisl1 arot1ncl the tenth ol OctolJe1·. 

i\1fR. FLEi\1fEJ{: Ho,v cl1cl yo11 11ncove1· tl1e ct1tti11gs tl1,tt ,,,e1·e cov­
e1·ecl over 1n tl1e f,111? 

l\1fR. WORTH: vVe clidn't. As yot1 p1·0!),t!Jly 11oticecl, we usecl a 
t1ller to prepare the !)eel ,ind ;o 11,1t111·ally tl1e soil ,vas flulled tIJJ. B)' 
the end of tl1e wi11te1·, atte1· tl1e ,·ain, ,111cl snow~, tl1c 1·iclge w,ts packecl 
and over an inch 01· a11 1ncl1 ;111cl a 11:111 of the ct1tt111g ,v,ts ex1Jo,ecl. 

j\,fR. l\1IARTIN V1-\N HOF· Ho,11 close to the tit) ol the c.a11e clo 
)'Oll co111e in 1nak1ng yot1r ct1tting;? 

ivIR. WORTH. \Ve try to 111ake all ol ot11· cutt111gs about the size 
of a lead pe_ncil. To do this so111eti111es we have to go all the way to 
tl1e tip of the cane. 



l\·IR. VAN HOF: 111 the l,ttte1· 1),tl t ol Septe111ber the wood is ~till 
g1·een, cloesn't it bencl wl1en you stick it 111 the grottnd? 

J\IIll. vVORTH: ()11, no tl1cv are not that solt. 
' I 

l\1IR. VERl\1IULEN. I)o yot1 h,tve ,tny trot1ble with tl1e ctttt1ngs 
hea,11ng out o[ tl1e g1·ot1ncl clt1ring tl1e 'A11ntcr? 

l\1IR WORTH: 1·111s 1s ,t goocl 9t1est1on. They 1n1gl1t heave out 
as 111uch as 011e 11,11£ ol tl1c11· le11gtl1. \,Ve h11·e so111e scl1oolboys to pttt 
tl1e111 back. Tile)' c,111 J)tt t I 0(),(l(l(l ct1 tt1ngs b,tck 111 the grot111cl 1n a 
d,ty. 

l\1IR HOOGENDOORN 1)1(! yot1 cve1· try l)lttting 011 a 1nulch 
after yo11 get the1n stt1ck? 

i\1IR. \•VORTH· No. I !1,1,1e tho11gl1t a lot ,tbot1t it. 
i\1IR. LOUIS SAUil: H,1,1e )'Ott ti·ieci 1nak111g yot1r ctttti11gs ancl 

pt1tt1ng tl1e111 in cl1l(e1·e11t k111rls ol soil, otl1e1· tl1,111 tl1e s,tncly loa1n yot1 
clesc1·1 bed, 

J\IIR. vVORTH: No, l !1,t,1e 11e,•e1· t1·iecl it 011 ,t11y clilte1·ent type 
of soil. 

i\•IODEllATOll H1\L\•VAill): Tl1ank )'Ott, i\•[r \·Vortl1 
Tl1e 11ext SJ)e,tkc'I" 011 tl1e J)1·og1·,t111 11eecls no i11t1·ocluctio11. Those 

of )'Ott ,,,!10 ,ve1·e 011 tl1e tot1r tl1e otl1er cl,,y saw h1111 ancl wh,tt he has 
, been ,ind is clo111g Tl1e· 11ext J),tJ)e1- i~ 011 ''1vlc1g11r1l1r1 ancl ~'zbit1·11i1.111 

f1-0111 Hard'A•oocl Ct1tti11gs,'' l)y .J R,tvestein. 
l\1Ir Ravestc111 tl1c11 J)t·esentecl l1is t,1ik on tl1e ''Rooting ol 1vlagnol1a 

,tnd V1/;i11·111t111 fro111 H,11·cl,voocl C11tti11gs." (A1)1)!at1se) 

ROOTING OF MAGNOLIA AND VIBURNUM 
FROJ\f HARDWOOD CUTTINGS 

J. ll,\ v1,s1·1,1N 
r.e,·c1,·c/ K. Kly1i 
1\1cnto1·, 0/11ri 

vVe collect 0111 111,1g11oi,1 c11tt111gs 11·0111 olcl J)i,,nts wh1cl1 we have 
been t1sing for a nt1111ber ol yc,trs to J)rocl11cc layers. vVe take the cur-
1·ent season's gro,vtl1 wl11cl1 sl1oots ti)) in tl1e 1111cldle ol our plant. Tl1e 
le11gth of tl1ese ct1ttings cloe,n't 111,1tte1· ,incl ,ve c11t tl1en1 nearly ,1ny size. 
The lo11ger tl1esc c11tt1ngs ,11·(' 1l1e l)ette1·, since tl1ro11gl1 tl1e years we have 
run ot1r tests it 11,ts been ~l10,v11 tl1;1t tl1e stro11ge1- ancl longer the cuttings 
are, tl1c IJette1- the J)erce11t,1ge of' st11·v1v,1I yo11 h,tve, tl1at is, it yot1 have 
,,ny at all. 

The woocl fo1· ou1· vil)t11·n11111 ct1tt111g, 1s t,tken lron1 plants whicl1 
have been bt1ddccl tl1e p1·eviot1, ye,11·. 011e sucl1 plant is V1/;urnum 
cr1rles1. Here ,t!so we preler tl1e longe1· ct1ttings. 11 I 111,ty go off the 
st1b1ect for a 1no111ent I ,vo11lcl like to note tl1,1t we h,tve also in ot1r 
tests the .Jap,1nese 111aplcs, Pu1-1)le beecl1e~, ,incl the Ct1tle,1l reel 1naple. 

We take our woocl :1s soon a~ the clor1n,1nt stage sets 1n, that is, in 
our part of tl1e country, arouncl the l)eginn1ng of November In some 
years we have to take tl1e terrninal leaves oft. After ct1tting they are 
brought into the greenhot1se ,vhere we l1ave an average te111peratt11·e ol 
around 70° F. We keep the111 in the greenhouse to1· about two days 
before they are made tip. As I statccl l)efore, Ottr cuttings are quite 
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J. ll,\ v1,s1·1,1N 
r.e,·c1,·c/ K. Kly1i 
1\1cnto1·, 0/11ri 
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long and we m,1ke a practice not to cut the tops at all. The reason for 
this will be evident late1· in this discussion. vVe give each cutting a 
side cut, that is, we wouncl it, and the cuttings being of co11siderable 
length our wounds average from t,vo to three inches in length. All our 
cuttings are cut at the botto1n above the f'irst eye. The side cut is made 
rather cleep, in other words is I1eavily wot1ndecl. These cuttings then 
are dipped in 2% indolebt1ty1·ic acid powcler. 

I don't know wl1at your reaction ,viii be after I a111 tl1ru talking 
about this procedure, but ot1r tests are run different than any that I 
know of. Some n1ay think that our way is old fasl1ioned and maybe it 
is, billt it seen1s to be tl1e only way we get rest1lts. I hope that there are 
some of you here wl10 have run si1111la1· tests so tl1at we 111ight compare 
notes later. At the ,var111est place in the greenhouse we reserve enough 
space to contain the anticipated number of cuttings we have taken for 
this experi1nent. As yot1 all know, there are places in heat controlled 
houses that are w,1rmer tl1an others. We t,1ke out of the bench whatever 
rooting mecliu1n we have previously usecl and start by putting about 2 
to 2y2 1ncl1es of pe,1t1noss in tl1e botto111 of tl1e bencl1. This peatmoss 
is tl1en moistened. On top ot tl1e peat111oss we place a tl1in layer of 
clean sphagnun1 111oss wl1ich is also 1no1ste11ecl. Our ct1tt111gs are then 
IJlaced on top of tl1is and by JJlacing, I 111ean ,ve lay the1n side by side 
making st1re that tl1e cuttings do not toucl1 one another. On top of the 
cuttings 'A'e pl,1ce a heavier layer of s1Jhagnt1m n1oss whicl1 in tu1·n is 
covered w1tl1 peatrnoss to a deptl1 even witl1 the tOJJ of the bencl1. We 
1nake certain that nothing i5 storecl or IJlaced upon this portion of the 
bench until we have co1npleted this pa1·t of the exper1111ent Once we 
1nade the 111istake of placing so1ne flats 011 top of this and the 1·esults 
were nil. We also 111ake sure tl1at no ,v:-tte1· is sprayed on tl1e111, since 
we {eel tl1,1t tl1e 11101sture is high enot1gh without adding any 1nore. 
After about 3 ,veeks ,ve pla11t ot1r rootecl ct1tt1ngs. At tl1is ti111e we find 
that al111ost every one o( tl1e1n will sl10,v so1ne sign ol 1·oot (or1natio11 
a11d so111e will l1a,1e roots one-half inch 01· longe1·. It is here tl1at our 
trouble begins. We know that by having these ct1ttings for a lengtl1 
of ti1ne in tl1e dark and at the sa1ne ti1ne ve1·y 11101st and war111 that they 
should be ha11dled ,vitl1 t1t111ost care. Co11seqt1ently they are handled 
very carefully, being planted in a 1nixtt11·e of peat111oss and sa11cl 1n the 
best location of the bench space available ,vhe1·e we will not distu1·b 
them 11ntil !Jlanting t11ne arrives. Tl1ree years ago we had a perfect 
stancl, bt1t since then ot1r rest1lts l1ave lJee11 very poor. 

Now you n1ay ask why don't we do tl1is process late1· in tl1e season 
than Nove1nbe1·? We have tried this process at later dates and have 
con1e to the conclusion tl1,1t tl1e late1· )'OU start, the (aste1· the bucls de­
velop on you1· ct1tting. Beca11se of this, 1·oot action is retarclecl to the 
point where yot11· stancl st1ffers at tl1e beg111n1ng instead of dying later 
on. We all kno,v that when a cutting starts growing 011 tl1e tOJJ before 
root formation has started, the cl1ances 101· ,t good pe1·centage of: survival 
is very small. In other experi1nents we have tried storing cutti11gs tak­
en at various times in cold storage. The length of storage was also 
varied. Cold storage ct1ttings do not give as good a percentage of live­
ability as when they are used as previously described. From this de­
scription yot1 see that we have tried in every way that we can think of 

97 



to obt,1111 a s,1t1sfacto1-y sta11cl By a ,,1t1sf,1cto1-y sta11cl I 111e,111 ,it le.1st 
a 80% or 90% take 

Field 1-est1lts ,1re not co11clt1si,1e, althot1gl1 al te1- !)e1ng l)lantecl ot1t 
£01· one yea1- tl1ere v--as 110 noticeable top g1-owtl1 IJttt tl1e 1-oot sy,te111 
showed consicler,1 ble increase, therelJy g1,1111g ,t goocl fot1nclation Loi- it1-
tt11·e clevelop111ent of the JJla11t 

I hope I h,1ve !Jee11 ,tble to otle1· i11fo1·111atio11 tl1at will !Je ol so111e 
lJenefit to ,111, becat1se the1·e 1s 11othing 11101·e re,v,1rcl1ng tl1an st,1rt1ng 
out witl1 an experi111e11t ,111cl th1·ot1gh t1·i,1l a11cl e1·1·01· co111e tt)J v111tl1 satis­
factory resttlts I ,vish to 1l1,1nk yott ,tll Loi- tl1e attent1011 g1ve11 a11cl I 
am looki11g £01·,,,a1·cl to ans,,1e1·111g ,tll)' c1t1estio11s yot1 111,1y ]1,1,1e clt11·111g 
the disct1ssio11 JJe1·1od 

* * * * 
ivfODERATOlZ HAL\•\'ARD. ,,ve l1a,1e t1111e 101· ;1 Le,,, b1·ieL 9t1es-

• 
t1ons. 

i\1R. ,,VAL TER GR;\i\•I Pl~: H,1ve yo11 t1·iecl ,111ytl1111g otl1e1· tl1,111 
2 per ce11t IBA? 

i\JIR. R;\VESTEIN 't'es 
i\·IR. S.I\UlZ: Do yott tl1111k )'Ot1 get 11101·e 1·oot g1·ov11 tl1 b)' h,1v111g 

a long c11tt111g tha11 )'Ott ,,,011lcl f1·0111 a sl101·te1· c11tti11g? 
i\11 R. JZA VES"I'El N. l)efi111 tel)' Tl1e b1gge1· )'Ot11· ct1 tti 11g, tl1e IJet­

te1· rooti11g yot1 l1a,1e l clo11't bel1e,•e i11 s111all ct1tt111gs. 
ivfODElZATOR H.I\L\1V,-\RD· That ,viii be all tlie c1t1e,tio11, 011 

harclwood c11tt111g,. T be\1e,1e i\•I1·. Ct1111111111g· 11,1s s111\es th,1t l1e IJ1·ot1gl1t 
with h1111, and ,,,e \1ave l1;1cl s0111e 1·ec111ests to sho,1' tl1ese slicles. vVe ,,,ill 
,vork tl1e111 111 110,11 , befo1·e 0111· last SJJeake1· ol tl1e 11101·11111g. 

Ed1to1's 1\7otc: 1\,fr \•\1 A. Ct1111111111g ,l1ov11ed a11d cl1sct1~sec\ a 1111111-
be1· of co\01·ed s!icle, ,,, l11cl1 IJ1011gl1 t 011 t JJ,11·t1c11 l,11· Le,1 t111·e, oL 111, l 01·e­
going talk. 

i\10DERATOIZ HAL\,V..-\lZD. vVe ,11·e 1·1gl1t 011 scl1ec\11le, lortt1-
n,1tely, a11cl tl1e last SJJe,1ke1· ol tl1e 11101·11i11g is j\,f1·. Ha11s N1e11staetlt, 
Lake States Fo1·est ExJJe1·1111e11t Stat1011, l{h1nelancler, Wisco11s1n. He 
1·eceived his ed11c,-1tio11 at tl1e Royal College of Ag1·ic11lt111·e at Co1Je11-
hagen and at Yale Un1.,,·e1·s1ty I 1J1·esent Hans N1e11st,1eclt ,,,J10 ,viii t,1lk 
on ''Fall G1-afti11g o[ SJJ1-11ce a11cl Otl1e1· Con1[e1·s." 

i\'11·. N1enstaeclt the11 1J1·esentecl 111s ,1clcl1·ess on ''F,111 G1-,1Jti11g oi 
S1)1·11ce a11cl Othe1· Co11i£e1·5.'· (:\1Jpla11se) 

FALL GRAFTING OF SPRUCE AND OTHER CONIFERS 
HAi'<S N IEN.5T,\~:I)"l" 

' [.r1l1e S1(1/e< f•'o1·cJl Expc1·1111c11t St.r1t1011 
J~l,111eln11de1·, r,v/jC(J/1~111 ' 

\•Ve i11 l01·e,t1·)' a1·e 11ovice, 111 tl1e lielcl ol JJI 01Jag<1tio11, ,,,J1ile yoL1 
have bee11 at tl1e ga111e io1· centt11·1e,. ,,ve have l1ad to look ,it the ex­
perience gai11ecl 111 l101·tic11lt111·e 101· tl1e ft111<la111entals to 11se 111 the 
p1·opagation 0f-ou1· plant 111aterial. Ho,vever, since 0111· ,vo1-k scl1ed11le, 
our plant n1ate1·ial,· a11d 0111· ob1ectives often diffe1· £1·0111 )'Ours, 0111· ap­
[Jroach to p1-oble111s ha,1e s0111eti111es lollov11ed ne\\' di1·ections and have 
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1·csL1lted 111 so111e 111od1licat1011s of terl111iqL1es. 011e st1cl1 111odification, 
£,111 g1·,1lt111g ol co111fe1·s, 1s the st1lJJeCt ol 111y talk 

j\,J,1rk Holst of tl1e Peta,1•a,1•a Fo1·est Ex1Jc1·1111ent Station in Ontario 
,,,,1,, l bel1e,,e, the fi1·st t1·ec b1·ecder on tl1is s1cle o( the Atlantic to sug­
gest [,111 g1·atti11g. His 1111t1al 1·es11lts ,tncl the ea1·l1e1· 1·esults repo1·ted 
b)' Stela11sso11 (4) i11 S,vede11 ,ve1·e 11ot ,•e1·y s11cccssful and p1·01npted n1e 
to t1·y to cle,·elo1J a 11101·e satislacto1·)1 tecl111iq11e. 111 the followi11g, I 
,11,111 c!1sc11ss the 1·es11lts ot 111)1 ex1Jeri111e11ts a11d 11ewer st1ccessft1l experi-
111ents by "f\,f <1rk Holst ,v1 tl1 spr11ce, I ,,,i 11 ,1 lso 111en tion so1ne additional 
i11for1n,1tio11 on p111e. 

EXPERli\•JEN'l-.1-\L ;\J>PJZO;\CH 

rl-he ,1,,11111ption ,vas tl1,1t g1·,1tting s11cce,s p1·i111,1rily is a lunction o[ 
tl1e s1Jeec! a11cl ettect1ve11ess ol 11n1011 lor111,1t1011 ,111d that these in t11rn 
cle1Jc11cl 011 the a111ot111t ol can1bi,tl ;1ct1vity oi tl1c 1·oot stock ancl scion 
,1t tl1e t1111e oi gr<1lti11g a11cl i111111ecli,1tely tl1ereaite1·. 'l"herelo1·e, the ex­
IJcri111e11t, ,1tte111pted to co11t1·ol this <1ctiv1ty throt1gl1 photoperiodic 
t1·eat111e11ts ,incl ch1lli11g. 

Witl1 111ost t1·ees Jong 1Jhoto1Je1·iocls ot 16 hot1rs 01· 11101·e extend tl1e 
g1·owtl1 pe1·1ocl ,vh1le sho1·t JJhotoper1ocls ol abot1t 13 I10111·s 01· less result 
111 tl1e early cessat1011 of gro,vtl1. \,Vh1te sp1·11ce and Norway spruce are 
t)'JJ1c,1l 1n tl1is 1·es1Ject as 111clicatecl lJ)' e,11·lie1· ex1Jer1111ents 1n which can1-
IJial act1v1ty \\1as 1na111tained at lea,t t1nt1I late SeJJte111ber on long-day 
IJ11t stoppecl very soon ;1tte1· tl1e JJla11ts l1ad bee11 exposed to sho1·t-day 
concl1tio11s. 

The 1·oot stocks 11secl i11 tl1e e>-1Je1·1111e11t ,11e1·e 2-ye,11·-olcl seedlings of 
wl11te ;111cl Not·wa)' sp1·11ces. l'l1e stocks \\1ere 111111,11al!y la1·ge, the Ja1·gest 
~eec!l111gs 111 ,1 g1·0111J ol se,•e1·al h1111c!1·ed t!1ous,1ncl Nor111ally we would 
11se 2-1 01· 2-2 tra11s1Jlants. Tl1e }Jl,111ts ,ve1·e 1Jottecl 111 tl1e spring ot 1956 
111 4-inch pot, i11 ,t 50-5() 1111xt111·c of le,1I 111olcl a11d ,t light sandy loam, 
;incl ,ve1·e ~et 1n the lield 1111cle1· 1Jarti,1l sl1,1cle. 

lZootstock t1·e,1t111ents \\·ere \Jeg1111 011 Jt1ne 27, \\1l1e11 tl1e plant, were 
111ovecl to d ligh tprooi sl1ed. 'I-lie trc,1 t111en ts were. 

L ((or long day) 20-hot11· 1Jhotoperiocls 6/27 to 9/11. Active at time 
of gratting. 
F (for field conditions) Rcn1,1111ecl in I ield until September 11. Dor­
mant at ti1ne ot gratting Cl1illi11g requirecl for resumptoin of 
growtl1 
C ((01· chill111g) 13-ho111· 1Jhotoperiods 6/27 - 7 /12; chilling at 41 °F. 
7 /12 - 9/11. Dormant at t11ne oi grafting, ready to resume growth. 
S (tor short da)') 13-ho11r 1Jl1otoperiocls 6/27 - 9/11. Dormant at 
time of g1·afting. Chilling rcq11irecl £01· 1·es11n1ption of growth. 
The extencled photoperiocl beyoncl 13 l1ou1·s was of low intensity 

f1·0111 25-watt incanclescent light b11lbs. Tl1ro11gl1out the treatments the 
stock plants were caref11lly "'ate1·ecl to 111aintain tl1em in the best possi-
ble growing condition. . 

The scions were collected Septe1nbe1· 10. They were all from the 
current year's growth, were cut about 3 inches long, and were taken in 
the lower crown of app1·oximately 30-year-old white spruce trees. The 
pla11ts were grafted on September 11-14, 1956, using the veneer graft 
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with tl1e g1·aft 1111io11 J)lacecl 3 to 6 inches abo,•e tl1e soil line, but below 
the crow11 of tl1e seedlings. Tl1e g1·alts "'ere waxecl witl1 Trowbridge's 
grafting wax and placecl on tl1e open bench Tl1e greenl1ouse was not 
readily controllecl; te1n1)e1·ature was set at a 65-68° 1111n11num, but often 
reacl1ecl into tl1e l1igl1 80's on ,va1·1n s11n11)' cla)'S "'itl1 co1·1·es1)onding 1·ela­
tive ht1miclities ,,s low as 30 JJer cent. 

After gratt111g, tl1e plants ,ve1·e aga111 exposecl to clifferent environ-
111ents of photo1Jeriocl a11cl cl1illing, wl1ich we1·e expectecl to influence 
tl1e growth activity of tl1e scion ancl rootstock a11cl tl1ereforc the for1na­
tion of tl1e union. Tl1ese treatments "'ere. 

1 (fo1· 1011g day) 20-11011r photoperiods. 
en (for cl1illing ancl normal clay light) I 3-l1ot1r 1)l1oto1Jeriods 9 / 12 -
10/31; cl1illing at 41°F. 10/31 - 4/1; tl1en 11or111:1l greenl1ouse con­
ditions. 
cs (for chilling a11cl sl101·t day) 13-hotir 1)l1otOJ)eriocls 10/15 - 10/31; 
chilling at 41°F. 10/31 - l/2; tl1en sl101·t cl,ty in gree11l1ouse. 
cl (for chilling ancl long clay) as cs except long d,ty in greenhot1se. 
s (for sl1ort clay) Unalte1·ecl sho1·t clay in tl1e greenhot1se. 
The 1·ootstock was fi1·st cut back 011 October 31, when the leader 

and a few of tl1c first sicle bra11cl1es "'e1·e 1·e1novecl Not until the scions 
l1ad co1npletecl one season's growth were tl1e stocks co,npletely cut back. 

EXPER1i\1ENT AL RES UL TS 
Sit1-v1vr1l. Tl1e 1·est1lt of tl1e exJJCri111e11t clearly 1nclic,1tes that graft­

ing of wl1ite sp1·t1ce in SeJJtembe1· is feasible; 76.5 percent of tl1e original 
340 gr,tfts st11·,,ivecl on Jt1ly 29, 1957, almost 11 n1onths afte1· grafting. 
In 22 of tl1e treatment co1nbinations (co1n1)ris1ng 220 of the original 
grafts) st1rv1val was 80 J)er cent or better. Very similar 1·est1lts have 
been reported by Holst et al (2) in Canacla; tl1ey have obtained average 
st1rvival pe1·centages ranging f1·om 72 to 95 J)e1· cent in grafts of white 
spruce scions on Norway sprt1ce rootstocks ,incl of Norway spruce scions 
on white spruce stock. 

Only in 4 of the 341 treatn1ent co1nb111atio11s was survival much in­
fluenced by the trcat1nents, and then only ,vhen wl1ite sprt1ce was in­
volved. In treatments L-s the s11dden change from long- to short-day 
undoubtecll)' is a consiclerable shock to the plant ancl affects t1nion for­
mation; in en the plants were not exJ)osed to light (as tl1ey were in the 
other cl1illing treatments) and the wl1ite SJJ1·11ce 1·ootstocks lost all their 
needles sl101·tl)' afte1· they ,vere movecl back to the greenhot1se. This 
t1ndoubtecll)' acco11nts for the Io,v st1rvival 

Tl1e rootstock bel1aved as ex1Jected in res1)onse to tl1e treatments 
before g1·afting. At tl1e ti111e of grafting, so,ne we1·e active (L), some were 
dorma11t (F), ancl ren1ai11ed clormant and so1ne we1·e dor1nant but re­
st1med g1·0,vtl1 sl1ortly afte1· tl1ey ,vere graftecl (C). Howeve1·, si11ce sur­
vival showecl no cl1a1·acteristic response p,1tte1·11 clepending on treat­
ments, (,vith only tl1e few exceptions alreacly 1ne11tio11ed) the conclt1sions 
must be that root~tock activity during the first 6 weeks of grafting had 
little or no effect on s11rvival. Continued do1·ma11cy, on the other hand, 
is not desirable. This is not clearly evident in the data on survival after 
1The 4 rootstock and 5 graft treatments for 2 species suggest a total of 40 treatment comb1nat1on.s 
However, no en, cs, or cl graft treatments were applied to, roots tocks given the short~day (s) treatment 
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I year (3); l1owever, tl1e majo1·ity of the grafts tl1at ,ve1·e 11ot chilled and 
failecl to break clormancy du1·ing the fi1·st yea1· eventually died. Holst 
et al (2) also reco1nmencl chilling after g1·afting to obtain the highest 
J)Ossible st1rvival. 

G1·owtl1 The clor111;1nt sc1011s will 011ly 1·est1111e gro,vtl1 if they are 
CXJ)Osecl to cold 01· lo11g-cl,1y co11clit1011s. 01 tl1e cl11llecl g1·,1fts st11·v1vi11g 
(treatments cs, en, ancl cl), 96 pet· cent had gro\\1n at the end of the ex­
J)eriment. Seventy-th1·ee J)e1- cent of tl1e 11oncl1illecl grafts on long-clay 
(treatment I) l1acl sl1own activity, b11t only 4 per cent pttt ottt new shoots 
on sl1ort-day (treatments) 

The plants on long-clay ,vl1icl1 had no cl1ill1ng sho\\1ecl the first signs 
of flt1shing in the 1niclclle of l\1arch, 6 months after grafting, while the 
cl11llecl pl,111ts beg,111 to sl10,,, s1g11s of acti,,ity 3 ,,,eeks alte1· tl1ey ,ve1·e 
removecl f1-on1 tl1e cl1illing conclitions to the greenl1.ouse. 

Not only is ch1lling required for tl1e maxi1num nt1mber of the 
plants to become active, it is essential if maxi1num growth is to be ob­
tained Chilled grafts growing on long-clay (treatment cl) had an aver­
age leacler growth of 6 60 centimeters (2 6 inches)-almost twice the 
amount (3 62 centimeters or l 4 inches) obtainecl with nonchilled scions 
on long-clay (treatment l). Chilled scions on sl1ort-clay (treatment cs) 
grew 5 46 ce11ti111ete1·s (2 l inches) or 17 per cent less than chilled scions 
t1ncler long-clay (treatment cl). 

C'l101cr: of l?.oostocl<: l\1fark Holst recom,nends tl1at only Norway 
spruce be t1secl for grafting dttring the late fall since white spruce suffers 
greatly by being kept in the warm greenl1ot1se over winter without 
chilling; the following summer growth is recluced and the foliage has 
a poor color. 

Although tl1e tests sl1owecl distinct differences in the chilling re­
quirements of the two species, (basically similar to those reported by 
Holst (I), the1·e ,,·as no clear-cttt effect of rootstock Sj)ecies 011 either 
survival or growtl1 of tl1e scions except in the unchilled scions on long­
cl,1y (treatment 1), ancl here ,vhite sprt1ce rather than Norway spruce gave 
the best rest1lts. Tl1t1s, only 5fi per cent of the st1rviving grafts on Nor­
way SJ)rt1ce rootstocks showecl active growth while 89 per cent grew 
wl1en wl1ite sprt1ce rootstocks were used. 

Scl1ccl11l1n,f.!, Fall G1·nft1ng rJf r.;p111cc: Only ,,,el]-e5t,1l)lisl1ecl 1·oot­
stocks j)Ottecl the J)reviot1s spring sl1ould be ttsecl. No SJ)ec1;1l t1·eat1nent 
of tl1e pl,1nts is necessary aside from 1·egular ca1·e to keep tl1e111 in the 
verv best conclitio11. 

I 

Tl1e {act tl1,1t rootstock acti,1ity appa1·e11tly !1as ve1·y little effect on 
graft st1rvival i11clicates tl1at it 5hould be possible to extencl gi·afting over 
,L consicle1·,1l)le J)er1ocl clt1ring thf' fall It 1s 11ot ~ttrJ)rising, tl1e1·efo1·e, 
tl1,1t Holst l1,1s re1)01·tecl 5t1ccessful grafting f1·0111 At1gt1st tl1rot1gl1 tl1e 
111ontl1 of Nove111ber He cl1d report so111e decre,1se i11 st11·vival a5 tl1e 
se,15011 1)1·ogressecl. 

Afte1· gral ti11g, ,1bot1t 6 ,,,eeks are neecled i11 tl1e g1·ee11!1ot1se to al­
lo¼' so111e clegree ol t1n1on for111at1011. Tl1e1·eafte1·, so111e J)1·ov1s1on 111t1st 
l)e 111acle l01· cl1illi11g tl1e ])!ants to inst1re no1·111al flt1shing. '\,Vl1ere the 
gr,1fts l1,1ve bee11 111acle early in tl1e fall ancl 111 111ilcl cli111ates, this can 
!Je clone 111 colcl lr,1111es ot1tside. '\,Vl1ere the conclit1ons ,ire too ,evere 
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to 1Je1·1111L di1·ect 1·c111ovd! to tl1e c.olcl f1·a111es, i11doo1· cold-sto1·age facilities 
can be used. The scl1eclt1le I l1ave t1sed i11 tl1at case can be st1n1marized 
as follo,vs: Gralt111g a1)1)1·oxi111,1tely !)y Se1)te111l)er 15, follo,ved by 4 
weeks at long-cl,1y (20-l1our 1)!1oto1)e1·1ocl) , tl1en 2 ,veeks ot short-day, 
and finally cl1ill111g 1·11e !)la11ts c,111 either l)e lett 1n cold storage or 
they ca11 be take11 ot1l ,1fte1· ;1l)ot1t 8 V11eeks (1)e1·l1aps sho1·te1·) and 1·e­
tt1rned to the g1·ec11!1ot1~e, ,,1!1e1·c tl1ey ,vii! \)reak clo1·111a11cy in abot1t 3 
weeks. By rc1)eati11g tl11s cycle, 1t 1, actt1ally pos,il)le to have the 
plants co1111)lete 011e J)c1·1oc! o( g1·0,11th 111 tl1e cot11·,e ol the ,v1nte1· and 
IJe read)' to,· 1·e11e,1•ecl g1·0,1•tl1 by I ,t te i\•f a y P1·ese11 t ex 1)er1111en ts i ndi­
cate that tl1e ch1ll1ng per1ocl 111ay be ct1t to bet,11een 4 and 6 ,veeks, 
which sl1ot1lcl pe1·1111t at le,1st t,,,o flt1shes ol groV11th cluring tl1e V11inte1· 
season. 

GJ{;\F"I'ING OTHER SPRUCE SPECIES 

Holst h,1s 111ac!e ,t gre,1t 111,111y g,·afts of No1·V11ay SJ)ruce 
survival J)e1·ce11tage. I1esicles ,11 l11tc SJ)r11ce we have grafted 
with st1viv,1l pe1·ce11t,1ges ,is listecl l)e!o,v . 

witl1 
• nine 

. 'ipPr:ir'I 

Jlzcea l101·azens1., 
P. abze., ac1·0<:c111<1 
P bzcolo1· 

Perce11 t sit1--111vc1l af te1· 011e yea1· 

72 

I-'. 01·ze11 talzs 
P. 7ezoe11s1s V. 11 
P. jezor11s1s V. 10 
P. niontzgena 
JJ. omo1·z/1(1 V 17 
JJ. omor1l1c1 Tl. lo 
P. l1oyr111ia1 

63 
16 
28 
73 
50 
25 
80 
IO 
16 

a l1igl1 
species 

P. aspe1·c1 tr1 Fi11al survival not 
deter111ined 

White SJ)rt1ce rootstocks ,vere tisecl for all tl1ese grafts. The scions 
t1sed for tl1e g1·afts ot 1,. !J1cr1lo1· ,111d CJ1·1ental1s hacl been 111 the 1na1I to1· 
several days l)efo1·e tl1ey V1'e1·e gr,11 tee!; tl1is very likely accounts 101· tl1e 
low su1·vival Tl1e lo,v st11·,,1,•,1l of the P 111011t1ge11rz g1·atts probably 
was clue to tl1e lo,v v1g<J1· ol tl1c scio11s ,vhicl1 ca111e (1·on1 a supp1·esse<l 
t1·ee of low v1go1·. 1-11e lo,11 st1rvi,1,1l ol P. l101,c111iaz i, as yet ttnexplain­
e<l; 11101·e g1·afts ,v1ll be 11ecclecl to sho,1• ,,,l1ethe1· this s1Jecies actually 1s 
IJOorly acla1Jted 101· f,111 g1·;1f ting. 

CR;\F'J'ING OF OTHEl{ CONIFERS 

To 111y k110,1•leclge, tl1e ,,,01·k ,vl11cl1 !1as l)ee11 clone V11 itl1 othe1· co11i­
fe1·s sucl1 ,ts tl1e J)i11es i5 ,1e1·y li1111tecl. 

Dr. C. He1111l)t11·ge1· of tl1e Sot1tl1c1·11 Rese,11·cl1 Statio11 at i\•Iaple, 011-
tario, l1ad '',,e1·y e11cot11·,1g111g-'" 1·est1lts \V1tl1 i1eld g1·aiting ol white ])inc 
iron1 the 111iclclle of Se1)tc111l)e1· t111t1l tl1e 111iclclle of Octobe1·. Venee1· 
grails dre usecl on the side of tl11~ 01· last yea1·'s leade1· of t1ees 2 to 4 
feet tall. They :i.1·c t1ecl \V1tl1 ,t 1·t1l1lJe1· llancl (not bt1clcl1ng strips) and 
2Personal commt1111cat1()n (>n file ,it tl1c Nortl1crn lPst1tute of Forest Genetics, Rhinelander, W1scons1n 
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cove1·ed ,11ith frict1011 tape. 1."he g1·<1lt is e11closed 111 a J)!astic bag wl1ich 
1n tur11 i5 protected v-11th ,t k1·att J)aJ)er l)ag. Tl1e bags are st1p1)ortecl by 
the cut stub ol tl1e le,tfie1· abo,1e tl1e graft. They will partly clisinte­
grate cluring the ,v1nte1· a11cl can l)e 1·e1novecl in one oper,1tion the fol­
lo,vi11g SJ)ring 

The 1netl1ocl is s11itecl fo1· gr,1lt111g in <1l1·e_ady-est,1blisl1ed pl,111t,1-
t1ons, IJtlt cloe~ 11ot give tl1e tyJ)e ol t1·ee clesi1·able £01· l<111dscapi11g. 
Howeve1·, the results are e11co111·agi11g, <111cl 111ocl1liecl tecl11114t1es st1itablc 
fo1· l1ort1culture t111c!ot1bteclly can IJc cles1gned. 

Holst at Peta,,'awa 11,1~ louncl the gralti11g ol 1·ed J)111c J.>znits 1·es1-
nosc1, ,111d Scotcl1 J)111e, P1ri11s 5;•/vc5/1·1,5 11101·e d1llict1lt th,111 tl1e gralti11g 
of SJ)rt1ces He e1111)l1asizes t,,,o t,1cto1·s 111 p<1rt1c11la1·: (1) Grafting in 
late f,111 i11 Noven1be1· ,111cl early J)ece111be1· gives better results than 
g1·atti11g in OctolJcr, (2) Tl1e gr,tlts sl1ot1lcl IJe over-wi11tered in tl1e 
g1·ee11house Fo1· exa111J)ic, 111 one ex1)er1111e11t 150 grafts ,ve1·e 1nadc 011 
OctolJe1· 8 ,111cl JJl,1cecl 1n tl1e g1·ee11l1ot1se 011 the OJ)e11 be11cl1, 20 su1·vivecl. 
Tl1e sa111e yea1·, I I 2 gra! ts ,,,,e,·e 111ade l)<::ce111be1· 3 a11d keJ)t i11 closed ai1· 
111 tl1e greenhouse u11til Fel}rttary 28, 85 (76 8 J)ercent) st1rvived. ln 
<1notl1er experi111e11t (2) ,·eel JJine v-·,1s grattecl 011 Scotch IJine in tl1c 
1111clclle of Octol)e1·. Hall' ol' tl1e gr,1lts ,,,e1·e set ottt in colcl iran1es to 
IJe cl1illed 011 Nove111be1· 21, tl1e 1·est ,,,e1·e kept 111 the grecnl1011se Tl1e 
follo,11 ing f1111e, 42 pe1· ce11t ol tl1e cl11llecl ancl 69 per cent of the non­
cl11llecl graft, s111·vivecl. 

vVI1en the j)l,111ts a1·e IJ1·ougl1t 
sl1011lcl only be tri1111necl, 11ot 1111til 
IJe co111JJletely ct1t IJack. 

ot1t on the 
a cott j)le ol 

SUlvil\1I.I\RY 

OJ)en be11ch, 
1110n ths l,1 ter 

the stock 
sl1011lcl it 

Experi111e11t~ ,It the Norther11 Institt1te of Fo1·est Ge11etics anci in 
Can,1d,1 indicate that gr,1ft111g o( SJ)rt1ce dt1r1ng the f,111 111011ths, Sep­
te1nbe1· to Dece111l1e1·, is teastble. To ol)ta111 111axi111u111 s111·v1val ancl 
growtl1, the gr<1lts 111ust l)e cl1illecl Dt11·ing the e,11·ly fall ,incl 111 milcler 
cli111ates this c,1n l)e do11e 111 cold fra111es outsiclc; othe1·,v1se cold sto1·age 
at al)ot1t 40° F for alJot1t 8 \\'eeks is 911ite satisfactory. A cletailed gralt­
i11g ~cl1ed11le £01· SJJruce 1s cl1scussed. 

F,111 tield g1·att111g of ,,,J11te J)ine 1s satistacto1·y, :111cl tech111qt1es now 
1n t1se i11 Ca11,1cl:1 J)rolJ,tbl)' cot1lcl be 111ocl1fiecl to lit the 11eecls o( l1orti­
culture. 

lled pine ,ind Scotcl1 pine app,trently give tl1e best rest1lts if grafted 
in tl1e l,1te £,111, 1e., Nove,nl)er ancl e,11·ly Dece111be1·. Tl1ey should l)e 
ove1·-w111terecl in closecl a11· 111 tl1e g1·ee11l1ot1se to ins11re 111<1xi111t1111 s111·­
v1val. 
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l\1R. JAl\1IES WELI~S· l\1fr. N 1e11staedt, I ,1111 sure everybody else 
1n tl1e room, together ,v1tl1 111ysell, 1s bt1sy t1·yi11g to ada1)t wl1at you 
l1a,1e s,1icl to tl1e econo1111c,1I JJ1·odt1ctio11 ol sp1·t1ce. 

I have a hy1)otl1etical q11estion. If ,11e all 1·11sl1ed hon1e ,111d grafted 
so111e sp1·uce ,ve c,1n p1·est1111e that the t1nion sl1ould be co111plete 1n, 
say, six to eight v-1eeks. 011 ,L sho1·t clay and 11or111al concl1 tions i11 the 
greenl1ou~e, tht~ b1·ings us to ,1bout tl1e 1niddle or e11d of Jant1,1ry. Now, 
if v-1e put the111 011ts1de 1111cler cool co11ditions, v-1!1icl1 wot1lcl nor1nally 
exist at that t1111e, clo yot1 tl1i11k that we ,vo11lcl get better clevelop111ent 
of the sc1on1 Do vot1 follo,v 111e;, , 

* * * * * 
i\1[R NIENST AEDT· Let 111e j11st get thi, straight Yot1 !1ave 

your JJla11t on a ,l1ort day v.1 itl1ot1t any cl1illing in the greenhotise Then 
yot1r question is, ''Sl1ot1lcl yott 1nove tl1e1n out to get nor1nal clevelop­
me11t the follo,ving SJJr1ng, or sl1ould yot1 not1'' 

You V-'Ot1lcl clel1nitely l1,1ve to cl11ll the111 if yot1 wanted nor111al de­
velo1)111ent next spri11g. As i11 all cases here, except t,vo JJlants in 96 
I hacl not chilled a11d keJ)t on a 5hort cl,ty, they never cle,1eloJJecl a shoot 
until the follov-1ing _July. 

l\1ll. '\,VELI.S: Bt1t tilt' clevelo1J111e11t of tl1e ,IJ)ical shoot is of p1·i1ne 
importance in the c!e,1elo1J111ent ol a sy111111etrical tree, ancl one of tl1e 
argt1111ents fo1· f:111 grafti11g, ,1,hicl1 tl1e Dutch J)t11·s11e Fol!o,ving this 
JJrocedure the clevelo1)111e11t of the ,tj)ic,11 part in tl1e SJ)ri11g 1s norm,11, 
where,1s 1f yot1 g1·,1lt ,it tl1e end of Fel)1·11,1ry and lvf,1rch, you clo not get 
the nor1nal clevelo1)1nent of the apic,11 part. Therefore, 1 thot1ght that 
if we were to set b,1ck ot11· g1·afting ti1ne to say next ,veek, we ,,,ot1ld 
enable the JJ!a11ts to t1n1te. a11d the11 they co11lcl be chillecl J)rio1· to 
sp1·ing when v,re would get 11or1nal gro,vth. 

l\!Ill NIENST AEDT· That is right. lviaybe I dicln't get your 
scheclt1le quite r1gl1t. Did yot1 say grafting on September 15? 

NfR '\1\TELLS No, I s,1id grafting on Dece1nl)er 15 
l\1R. NIENST AED"r: Oh, by Dece111ber I 5 you prolJalJly woulcl 

have hacl enot1gl1 ch1ll1ng, I would tl11nk, to get 11or1nal develoJJment. 
NfR. RICH:\.IlD H. FILLl\,JORE (Durha111, N.C): Diel I 11nder­

stand tl1at 1011g cl,1y, at ]e,1st i11 JJart, ,viii sul)stitt1te for cl1illing ancl 
bring ,1 bo11t no1·111a l resu111 J)tion of g1·0,vth of the plant J),1rt? 

l\1fR. NIENS'J-1\EDT. The ge11e1·,1l respo11se tl1at yot1 get if you 
use the Iong'day is that it cloes con11)e11-,dte in J),1rt for the lack ol chill­
ing. Hov-rever, ,1ga111 to 1·e1)eat, ,vl1e1·eas 96 per ce11t of tl1e jJlants that 
!1acl bee11 chillecl c,1111e tl1rot1gl1, only 72 JJer ce11 t of the scio11s on long 
clay ,111d 110 cl1illing ca111e tl110L1gh 



DR. CH;\RLES HESS On 7·ot11· jJlants tl1,1t receivecl 011ly jJartial 
ch1!!1ng, do yott l111d tl1at tl1e late1·al IJttds te11cl to break? 

?1,JR. NIENSTAED'f: I wottld say yes You do get, with pa1·tial 
chilling, very ir1·egular btitl clevelop111e11t. In aclclition, yott get tl1e same 
kincl of irregular res1Jo11se on tl1e 1·ootstock 011 !011g day \v1thout chill-
• 
1ng 

DR. CHARLES HESS. The re,tson l b1-ot1ght tl11s ttjJ 1s bec,1t1se 
,v1tl1 our pi11k clog,voocl v1re lot1ncl tl1e !,1st bttcl to break t111cle1· def1c1e11t 
c:hilling reqt1i1·e111e11ts ,v,ts the ter111i11,1l. Tl1i, 1nay st1IJ,t,1ntiate tl1e 
JJ01nt you brot1gl1t ltjJ, Ji111, that jJOor c!e,,elop111e11t o[ the te1·1111nal IJt1c! 
on tl1e sprt1ces IJy late g1·,1ft1ng ,vot1lcl IJe clt1e to 1111proJJe1· cl1ill1ng 

One i1111Jo1·t,111t th111g I tl1ink yot1 b1·ot1gl1t out, l1owever, 1s tl1,1t 
wl1e11 you1· scions have ,1lre,1dy 1·ece1ved st1ffic1ent chilling, wl1en tl1ey 
were taken 111 February, they cot1lcl carry on nor1nally. In otl1er worcls, 
they won't 1·eqt11re any lt11·tl1e1· chilling. Or clo they h,tve to receive 
this chilling alte1· gTafting;, 

?11IR. NIENSl".I\EDT. I clon't tl11nk 1t 111,tkes 111uch cl1fl'ere11ce. 111 
ter111s of pl1ysiology, it shoulcln't. l~11t l think perhaps inte1-lerence with 
the scion at tl1e t11ne of gralt1ng i11 Feb1·t1ary is sufficient to interelere 
with norn1al de,•elop111ent of the bt1d App,11·ently I got less interference 
by cloing it 1n tl1e fall ,111cl the11 cl11ll111g. Tl1,1t ,1ppa1·e11tly 1s the tyJJe 
of response yot1 l1ave. 

lVfEMBEll· \,Ve kno,v very little a!Jout SJJruce, of cou1·,e, in tl1e 
S011tl1, but I wo11der il the cl11lli11gs ,1lter the t1nion 1s 111acle v1·ot1ld ,t(J­
ply to jun1pe1· g1·dfts. \•Ve see111 to get good t111ion ancl \1'he11 I tl1i11k 
they are on the11· way ,ve lose the111 

MR. NIENST A}:DT: l 111ust acl111it ig1101·ance 011 the que&t1on. 
I clo not know 110,v ju11i1Jer 1·esponcls. Yo11 ca11't make ;1 general state­
ment about these thing~ because ,0111eti111es they do not 11eecl cl1illing 
ancl so1neti111es tl1ey clo 11ot 1·es1Jo11cl So I wo11lcln't ,va11t to co111mit 
111 yself. 

MODEllATOR Hr\LvV.'\RD: Tl1ank you, Hans. ?l'Iay I ,tlso 
thank the otl1e1· SjJeakers tl1is n1orning tor their deta1lecl preJJaratio11, 
thei1· fine delive1·y ,ind tl1e cooper,111011 they h,1ve given the ?1,foderato1· 

PRESIDENT STEr\ VENSON Ray, yot1 cl1cl ,t ti11e jolJ. Yott ,ire 
exactly on tl1e 111i11ute. 

vVe all std11d adjot1rnecl 11nt1l 011e-th1rty o'clock. 

The 111eeting 1·ecessecl at t\velve o'clock 

-
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FRIDAY AFTERNOON SESSION 
December 5, 1958 

1'he 1neeting was c,1llecl to order ,1 t one-forty o'clock i)y President 
Stea venso11. 

PRESIDENT STE;\ VENSON. vV1ll yot1 ))lease t,1ke yo111· seat,, 
,111cl we ,11111 get 011r ,1tter110011 J)rogra111 11nclerway. 

Roy Norcl1ne ,aicl )'Ott ,1,ked tor J)l,111t 111ater1al,, and tl1is <1fte1·noo11 
yo11 ,11·e go111g to get 1t. He l1as cert,1111ly li11ecl 11p <1n out,t<111ll1ng ,y111-
pos111111 011 noteworthy wooclv orna1nentals. Ot11· 1node1 ato1· tor the 
afte1·noon J)rog1·a111 1s i\1I 1·. A. R. B11ckley, Don1in1011 Arboret11111, Ott,tw,1, 
C,tnacla. i\1I1·. Bt1ckley. 

ivl0DERAT01Z l~UCKLEY: Jvlr. Cha1rn1a11 ,ind Fellow ivlen1bers 
o( the J>ropag,1 to1·,' Society. Th 1, al ternoon J)le,1ses 111e very greatly 
indeed, l)eca11,e ,,,e ,11·e havi11g ,1 se1·1es oi. talks 011 11ew ancl 11oteworthy 
j)la11ts. Tl11s s1g111ties to 111e tl1at the JJ1·opagator i~ not only 111terestecl 
in tl1e j)l'OJ)agatio11 ot pla11t, b11t he is :1lso interestecl 1n acguir111g nev,1 

J)l,111t,. I a111 ,11re that a gre,1t 111any of 011r inst1tt1tions, both com1ner­
cial ,incl otl1er,vise, o,ve a great cleal ot tl1e1r plant selection to the work 
ot the J)rOJ)agato1·, tl1en1selve, 

I hoJ)e that the 1·e,11lt 11·0111 tl11s alte1·noon's talks ,viii leave every­
lJocly l1·ee to ask l01· 111ate1·i,1ls which tl1ey thi11k 1111ght prove clesirable 
in 0111· own est,1bl1sl1111ents. I ;101 su1·e J)eople are :1lway, w1ll1ng t<> co­
oper,1te ,i11ce everyo11e likes to ,ee ditfe1·ent JJlant, c!1,tr1b11tecl thro11gl1--
011t tl1e co1111try so we ,ee less 111onoto11y ancl 111ore variety. 

If ,111y of yot1 V11011ld co111e to 111y office yo11 wo11ld see a great t1n­
t1cly clesk. Fo1· ,1 year I l1,1ve l1acl this J)a111phlet 011 1ny desk ancl I never 
clre,1111ccl I wo11lcl be introclt1e,i11g one of the 111en responsil)le for this 
,vork. Howeve1·, 1t 110,v gives 111e a gre,1t deal ol J)leas11re to i11trod11ce 
to yo11 tl1e l1eacl of the Ho1·11c11ltural DeJ)art111ent ot lcla C,1so11 Callaw,t)' 
Ga1·cle11s, ,vho111 ] ,1111 s11re yo11 all k11ov,1, ii yot1 clon't yo11 certainly v,1ill 
get to k110,v hi111. l)r Freel Galle. 

l)r Freel Galle presentccl l1is p:11)e1· e11titlecl, ''Plant, at the lcl,1 
Caso11 C,1lla,vay G,1rde11s." (.t\.1Jpla11,e) 

(t~d1trJ1·'s l\TrJlr:· Dr. G,1lle 1ntegr,1tecl his clisc11ssion with a set ol 
well cl10,e11, colo1·ccl sl1cle,, ,,,J1icl1 1111iort1111ately c,1nnot be 1nclt1decl i11 
the JJ1-c)cceclings ) 

f>LANTS 1\T 'THE ID,'-\ CASON CALLAvVAY GARDENS 
F. C. GALLE 

lrlr1 rr,1r111 r:r,llr11,1ay Gn1de11s 
('/11plr,y, Gr'<J1 gin . -

1'11i, is 011e of tl1c 11e,ve~t garcle11s i11 tl1e U11itecl St,1tes ,111cl one ol 
tl1e l,11·gest Tl1e C~a1·cle11s ,ve1·e 1111t1ally ,tarted 111 1947 ancl were torn1-
;1lly OJ)e11ecl 111 1l1e Sp1·111g ol 1952. At pre,e11t, tl1ey co111prise 2,500 
acres witl1 o,,e1· 3()() ae,res i11 ,v,1ter i11 te11 l,1kes, te11 111iles of ,e,en1c drive, 
thro11ghou t the a1·e,1, ,111cl tl11·ee 111ile, ol walking trails. 

'1"l1e 111.1111 JJl.111t collee,tio11s are 11,1tive plant, cil the Soutl1ern ,'-\J)­
JJ,1l,1cl11,111 1·egio11, l10,,,eve1·, tl1e1·e a1·e 011 tl1e walki11g t1·a1ls, collect1ons ol 
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1\111e1·ic.a11 l1ollies. Co\lectio11, ha,,e also bee11 std! tee\ ot tl1e Flowe1·ing 
c1·abaJ)!)les, C(111iell1n s(1.1n11gitas, 11rfr1gnol1n Jpec1es, ancl Hyl)ricl rl1ododen­
clron,. 

Tl1e ,11·e,1 of tl1e Garde11 1s 11or111all)' co11side1·ed 1n Zo11e 7, ,1ltl1011gl1, 
there a1·e 111,111y JJia11ts tl1at ,11·e 1101·111aliy consiclerecl to IJe !01· Zo11e 8 
,111d 9, \\1l11c.l1 c,111 IJe g1 o,v11 111 IJrctected locdtio11s 111 tl1e G.11·cle11s ,111cl, 
eq11,1ll)' as ,,,ell, 111at1)' of tl1e pla11ts t1·0111 colcle1· 1·eg1011s ol tl1e c.<Jt111t1·y 
tl1;1t ;11·e ,,e1·y s<1t1sf,1cto1·)' i11 this locdt1011. 

Tl1e1·e 1s 011e 111a111 t1111ctio11 ot tl1e Ga1·cle11s, \\'l1icl1 sl1011lcl IJe ex­
JJla111ed to di! n111·se1·)'t11e11 (and J bel1e,'e that tl1is sa111e co11clit1011 exists 
,vith all otl1er g,1rcle11s :111d arlJ01·et11111s th1·011gl1011t tl1e co1111t1·y,) 111 
that ,,,e ,11·e ,1 ''se1·,·1ce 01·ga111zation·· £01· tl1e 11111·sery 1ncl11st1·y 111 ,ts 11111cl1 
,ts \\'e a1·e cl1s1)!ay111g pla11t5 a11cl testi11g a11cl e,1al11at111g JJl,111ts fo1· 0111· 
O\\'n ,treas. Tl1ese JJ!a11ts a1·e 011 public d1s1)!,1)' ,tt all ti111es so tl1,1l 
0Jte11 we c,111 IJe callee! ,1 ''sile11t sales111an ., Fo1· exa1111)le, cl111·111g tl1e 1J,1sL 
ye,11·, \\'e h,tcl 11e:11·ly 400 tho11sa11cl JJeo1Jle v1,1t the G,11·cle11, ;111cl, ol 
co111·se, f1·0111 tl1ese, tl1e1·e ,,,e1·e 111a11y 1·equests I ega1·di11g Li1e JJt1rcl1,1sc ol 
!)l,tnts, ,vl1e1·e the ,,a1·1011s pl,tnts c,111 IJe olJta111ecl a11cl l10,,, tl1ey ca11 IJesL 
IJe 11,ed In tl1eir ow11 la11cl~ca pe. 

The Ic\;1 C,1so11 Ca\la,vay Garclens is a 11on-p1·otit org,1ni1,at1on \,Ve 
clo_ 111,11nL,1i11 our ow11 g1 eenho11se a11cl nursery 111 01·de1· to 1Jro1J,1g,1te a11cl 
r,11se 111;111y oJ the 11,1tive IJl,111ts th,1t we are deali11g ,v1tl1 si11ce tl1ey are 
11ot ,1v,11l,1ble 111 the tracle ancl tht' volun1e of 111aterial tl1,1t we ,ire 1)!,111t-
1ng out i11 this area 111akes it i111poss1ble to purcl1a,e all 0111· 111ater1,1\s. 
Fo1· tl1e la,t sever,1I years, we have averaged over ten tl1011s,111cl IJl,111ts 
\Jern1ane11tly ))laced 1n tl1e G,1rclens, 1)!11s tour to live tl1011~,111cl ,111n11,1I 
IJeclding JJl,1nts tl1at ,tre nor1nally 11sed 

With slicies, I ,viii sho,v )'OU the n1ai11 grouJ)S of ))!ants tl1,1t we ,11·e 
,vorki11g ,vitl1 and will sta1·t ,v1tl1 the native ,tzaleas, i11cl11d111g the Jliecl-
111011t az,1lea, whicl1 1s the 111ost .i.bttnclant It 1s very si1111lar Lo tl1c 
SJ)Cc1es, J'{l1odode11d1 (Jn n11d1flo1·11r11, which is ha1·dy f11rtl1e1· No1·tl1. r\11-
otl1e1· 011tst,111cli11g J)la11t 111 our section is Rl1ododend1·u11 spec1rJ51'1lr11 
,vl1icl1 is in the ·,a111e ,1ll1,1nce ,vitl1 R calcnd11lc1c(:1111i: l1oweve1·, 1t tlo\\'­
ers £0111· to tive ,,,eeks e,11·!1e1· t\1;1n R calend11lctce11rr1 ancl there ,11·e 1111111-
ero11, i11terg1·acles c>[ tl1is ,1)ecies a11c\ R ca11escens ,111cl ,1\so J'?.. r11·lJr11(:s­
cens, wl1icl1 c,111 \Jc lou11cl in the ,v1ld. \•Ve are working 011 111c1·e,1,1ng 
one of tl1e 1·,11·est ol the native rhododenclro11s, ,vl1ich \\'e have i11 0111· 
sectio11, 1e l< p1ii111 f ol111rn, a11 orange to 1·ed [loweri11g r\1ocloc\e11clro11, 
,vl11cl1 11or1n<1\ly st,11·ts tlowe1·i11g ,,,ith us arouncl tl1e t11·st ol J11ly ,ind 
llo,ver, SJ)as111odically tl11·011gl1 Aug11st a11cl SeJJte111lJe1·. vVe \1ave ,0111c 
1nteresti11g l1yb1·1cl seecllings no,1', 1·es11lti11g fro111 c1·osses lJet,vec11 l'?.. 
p1·11n1fc1l1111n ,111cl J'{ r11 !Jo1·e,·cc11s, ancl othe1· earlie1· l1)1lJ1·1cls 1·es11lti11g [1·0111 
I< cc1!(:11cl11!(1ce1t111 ,111cl otl1e1· s1Jec1es \,\Te l1<1\'e lo11ncl tl1at tl1e \Jt·o1),tg,1-
t1011 of tl1e 11dti,,e dz,1\e,1, 1s extre111el)' c\1flic11lt a11c\, since ,1 l,11·ge vol11111e 
of pl,111ts 11eeclec\, l)asic J)1·01Jag:1t1011 is \)y 111eans of seecl. \,Ve l1,1ve l1acl 
s0111e ,11cc.es, ,v1th 1·oot cutt111g of ,0111e ,pecies ancl tl1ere ,11·c~ seve1·,1I ,J)C­
c.ies, s11ch ,1s J'{ r11 !101·esce115, \\'l1icl1 ca11 be 1·ootec\ !1·0111 c11tt111gs We l1ave 
,tlso ,1 collect1011 of the K111·11111e a11cl l11dica ,tzaleas a11d a1·e wo1·ki11g ,v1tl1 
tl1e l,1te 1·10\\'eri11g or11a111e11tal az.i.lea,, sucl1 dS 111a11y of tl1e Gle11n 0,1\e 
,111cl Beltsville l1ylJ1·ids, ,t, well as tl1e Chugai l1y!J1·icls. 
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vVe l1ave ,1lso, est,1bli,l1ecl ,1 l1yl)r1cl 1·l1ocloclendro11 trail, tor we we1·e 
of the 01)inio11 that l1ybr1cl 1·l1ocloclenclro11s could be gro,vn in this warn1 
climate and '\'e l1,1ve foL1ncl tl1,1t 111ost ol tl1e ditticLtlties do not result 
f1·on1 tl1e l11gl1 sL1111111e1· tc1111)e1·,1t111·es, l)11t 1·atl1er fro,n the fl11ctt1ating 
winter te1111)e1·at11res v\'e 11,1,,e h,tcl 0111· best success with the old Wa­
tere1· hybricls, ,vl1icl1 ,ire co111111011ly 11secl 011 tl1e East Coast There also 
are s0111e ot tl1e \Vest Co,1st \',11·1et1es, SLtch as ]\,fa1·s, Pink Pearl, Vulc,tn, 
and othc1·s tl1,1t a1·e clo111g very ,,1t1sl<1cto1·1Jy 

On 011r l1olly t1·;11I,, of \\'l11cl1 tl1e1·e a1·e tl11·ee, one is reserved to1· 
01·iental SJ)ec1es, 011e for t\111e1·1c,1n s1)ec1es a11cl one 101· English SJ)ecies 
Ot11· !1olly collect1011 co11s1sts no,v ol over 300 SJ)ec1es and var1et1es and 
we at·e cont11111;1lly looki11g io1· 11e,v ,incl bette1· selections. l\·Iany of yo11 
I tl11nk ,ire still of tl1e opi,11011 tl1at yello,v holly ,viii not sell All I 
have to say 1s ,t yo11 s110,v It to e11011gl1 !)eOJ)le yo11 can't keep it. I 
think n1ost of yo11 ]1ave 11e, e1· set11 good yellow lruited l1oll1es, so we ,ire 
basing 1t on tl1e fact tl1at l1olly sl1011lcl l1,1ve red berries. vVhy shoulcl 1t 
l1a,,e red berrie,? Tl11s i~ cl1lficL1lt to ,111s,ver. We just have assoc1,1ted 
1·ed ber1·1es ,111cl l1olly ,ts l)ei11g syno11y1110L1s, ,1ltho11gh yellow tr111tecl 
fo1·111s w1ll sl1ow LIJ) olte11ti111(•s l)c·tter than the red lruited forms. In 
J)Oor l1gl1t, 1)001· loc,1t1011s yo11 c,111 ,1!,v:1y, ,ee tl1e lruit 011 a yello,v holly, 
IJ11t can you ,,1y tl1,1t of ,1 1·ecl i1·11it? 

\Ve J1ave ,t 11011-f1·L11ti11g cJ,\,,11·{ type of flex vo11i1to1·1a, the Yaupon. 
It does have a few l)e1·r1es, bttt it 1s not 11otecl tor fr11it, but rather lor its 
gr,ty-green tol1,1ge. "I'l1ose 1)!,111ts l1,1ve 11ot been sl1eared at all altho11gl1 
they ,tre ,1l)Ottt six ye,trs olcl 

We l1,1ve ,t ,vl1ite-f1·uitecl fo1·111 oi ]lex r!;lrtb1·r1, ,vl11ch was found i11 
Florida The1·e ]1;.is l)ee11 ;1notl1er .,tr,tir, or genotype found in New 
fersey I clon't kno\\' tl1,1t it l1<1, ,1 grc,1t cleal ol possibility b11t at lea,t 
there 1s ,t 111ytl1ic,1l \\1l1itc flower. 

Anotl1e1· l1olly i, / lr:x cr115111e rn)11·t1 f r1l1a, which co111es fro,n South 
Georgi,t ,incl Flor1cl,1, i, clilfic11lt to 1nove, b11t is a11 inte1·est1ng species 
in itself. lt ]1,1, vello,v fr11its ,vitl1 ,t little blL1sh. 

' 
Then ,t g1·ot1p ol hollies tl1;1t ,ire lJeco1ning quite popular in tl1e 

S011tl1 ,11·c tl1e Foste,· select1011s l\1f1·s Fo,ter of Besse1ner, Alaba1na, 
' 111acle so111e live selectio11,, a111c111g tl1e111 Foster No 2 It i, a narrow leal, 

op,1911e ty1)e, ,1ltl1011gl1 it i, ,1 /. cr1s5111e l1ybrid It has leaves like flex 
opacc1, exce1)t tl1:1t tl1ey ,11·e ,111,111, ,111cl it has the lruit1ng characteristics 
of tl1e flex cc1ss111e. It 1s ,t , 1e1·y co111111on 1)l,1nt 1n 011r section and works 
out ve1·y \\1ell. l 1111gl1t aclcl tl1,1t ,,,e l1a,1e so1ne Foster l1ybrids up in 
Ol1io I clo11't k110,1' l10,v l1,11·cly tl1ey 1·e,1lly are, although I ,vould take 
a g11ess tl1,1t tl1e Foster !1yl)1·icl~ 1111gl1t clo well at least ttp to Cincinnati. 

Ile., dec1cl11r1 1s 011e of tl1e clec1duot1s types of !1ollies. Unfo1·t11nate­
Iy, 1t cloes 11ot fr111t ,tt ,tn e;1rly ,tge l)ttt ,viii retain its frt1it even \\1he11 
the le,tves co111e 011 111 tl1e s1)ri11g l~1rcls do not feed on 1t 1·eadily as 
tl1ey clo 011 111,111y oi tl1e otl1e1· s1)cc1es. It is a desi1·able cut 111ater1al type 
a11cl does J)1·0,1e to be l1,11·cly tt[) 111 111a11y areas 

/lex c/1111e11s1s 110,v c,1llecl Jlr:x p1i1·p·1i1ea oldl1a1n1 l1as nearly a 
s111ooth serrate le,1£ ,111cl looks like a11 evergreen JJear tree, with red ber-
1·1es. It is ,t little 11101·e clitlict1!t to J)ropagate tha11 s0111e ot the othe1· 
hollies ,1ltl1011gl1 it still 1s ,1 tles11·;1l)!e JJl,111t 
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C(11nel/1a s(1sa11q11(1.,, the tall IJ!oo111ing ca111elli,1s, ,ire very sat1sf,1c­
to1·y i11 ot1r area and 11101·e so tl1,111 the Can1r:ll1a J(1po111ca species. \•Ve 
ha,'e 110,,, a collect1011 of o,,e1· 50 ,,,11·1et1es ,,,111cl1 a1·e ttsed 011 the trail i11 
co11jt1nction "'ith ot11 01·1cnt<1l l1oll1es to gi,,e ea1·ly fall colo1·. Tl1ere 
,11·c 111any s,1t1sfactor)' pla11ts ,,,itl1i11 tl1is g1·0111J, 11·0111 tl1c si11gles to the 
,e111i-dot1blcs to ane1no11e tyJJes 

Anotl1e1· grot1JJ ot plants we a1·c 111te1·cstccl 111 IJelo11gs to tl1e genus 
l-c1ge1·J·t1 oer11zn The1·e ,11·e ,t 11t1111be1· oi ,,a1·1eties 111clt1cl111g the lavencler 
(01·111. A goocl light JJi11k 011e 1, c,tllecl Nc,11· £,1st, \,Vater111ello11 Reel 1s 
,tnotl1er These also 111ake goocl s111,1ll t1·ces. 

vVe l1ave also std1·ted ,vork1ng ,v1tl1 tl1c clog,voocl ge11us, includ111g a 
11at1ve (or111 ot Co1·11its flo1zclr1. \,Ve clo11't k110,v too 111t1ch about it, lJut 
1t i, not ,t clouble. We a1·e t1·yi11g to sec ,~,11at ,ve c,111 clo by gralting 
tl11s JJlan t It is not a tl1i 11g tl1,1 t yo11 ,11·c go111g to gro,v a great deal ot 
IJ11t it is ve1·y 1nte1est111g. 

Alter tl1e se1·1es of colo1· sl1cle, 011 }Jl,111t,, ,1 le,v slides ,ve1·e shown o( 
ec1t1i1J111e11t 11secl ,it tl1e G,11·clc11s 011e ,l1clc sl10\l'ecl a colcltrame con­
~t1·11ctecl of T1·a11s1te ,,,1tl1 Co1·1·t1lt1x t1secl ,is ,t st1lJst1t11te to1· glass. An-
0tl1e1· sho,vccl ,t ho111e111acle co1111Jost sl11·eclcler, OJJeratecl on the JJ0,ver­
t,1ke-otf o( ,t tr,1cto1·, a lea! s11ct1011 111,1ch111e for tl1e collection of mulcl1 
,111cl ,t se1·ies of \Jictt11·es of ;1 stea111 cle,111111g Je1111y, 1vl11cl1 l1as been co11-
vertecl for u~e ol ste1·1Iiz1ng so1Is, ,,,itl1 ,1 qt11ck JJIJJe cot1pl1ng ,,,l1ich has 
bee11 ;1claJJtecl fo1· tl11s ope1·atio11. 

111vit,1tio11 is exte11clecl to all. JJl,111t,111e11 to visit tl1e Ga1·de11s. vVe 
,viii IJe liaJJJJ)' to excl1a11ge 1clea, ,111c! 111lo1·111at1011 ,,,ith yot1 a11d to a1cl 
i11 testing yo111· plants i11 0111· JJ,11·tict1l;i1· ,11·e,1, ii yot1 are so interested. 

' 

* * * * * 
i\1fODERt\TOlZ BUCI{LEY· Tl1,111k yot1 ve1·y 111t1cl1, F1·ed. \,Ve 

l1,1ve t1111e [01 JJe1·haJJS tl11·ee 01· 10111· q11est1011s 1l a11ybocly \Vould like to 
,tsk tl1e111 fro111 the tloo1·. 

~,f1Z. N. C. FARR (No1·tl1e,1st, Pe1111~ylv,111i,1). I ,1v,111tetl to ask you 
1£ 1 lex pedii11culosa is a1no11g tl1c JJl,111 t, yo11 l1,1ve ,tt tl1e Ga1·dens, ancl 
if so, how 1t 1s doing? 

I) R. GALL]~: It 1s 011e o( tl1e JJ!an t, tl1,1 t ,,,e h,tve bt1 t 1 t is also 
011e ot the JJoore1· plants \•Ve ,11·e t111,1l),!e to get it to gro,1v as 1t cloes in 
otl1e1· areas. \•Ve l1ave only 011e JJla11t no111 011t oi ,tbottt 15 tries, ancl 
it 1s j11st l1olding 011. 

i\1ll. JAi\1IES \ 1\TEI~LS (Reel l~;111k, Ne,,, Jersey): 
F1·ecl ,vh,1t 1s the lo11gest dist;111ce yot1 c,111 c;1r1·y yoL11· 
ste1·1Iiz1ng ope1·at1on? 

I \¥ant to ask 
steam in yot11· 

DR G.A.LLE: The gene1·,1to1· 1, JJOrt,tlJ!e and ,ve ca11 shoot the 
ste,11n o,1er 100 teet to tl1e becl lJy 11s111g g,1lv,111ized pipe. Flexible l1ose 
is !Jest but it is extre111l)1 expc·11s1,1e, so 11'e tise gal,1an1zecl JJI)Je a11d bend 
,t short piece of l1ose to get i11 to tl1e bed "'he,·e )'Ot1 \van t it. 

n1fR. FR.A.NCIS cle VOS (Natio11al 1\1·bo1·ett1111, vVasl1ington, D.C.): 
S01neone askecl abo11t the l1ardiness ot the Foste,· hyb1·id. I sa,v so1ne 
at Warner's Nur5ery on the to11r Apparently 1t has been there I.or a 
couple o( years. It cloes extre1nely w<"ll at the National Arboretum. 
This is rather strange and a little u11usual, because flex cassine is not 
too hardy in Washington, bt1t ,tpparently flex opaca is a hardier form. 
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J\'IODEl~1\TO]Z BUCKLEY: Ot11· next spe,1ke1· 1s ,t ve1·y c.l1<11·111ing 
;ind co11r,1geo11s yo11ng lac!)'· Co11rageo11s beca11se 1t rather 1·en11ncls 1ne 
of ,t J,1cly cl1·ive1· Y 011 k110,11 1f )'Ott a1·e a lacly clri,•er yo11 1·eally J1,1,1e to 
IJe goocl to ,1vo1cl c1·itic1s111 t1·0111 the 11,en, ancl ] ;1111 s111·e f1,f1ss J\'iar)' 
J\'f1lto11 1s goocl 111 l1e1· ,1101·k. l an1 going tc> call 011 l1er 110,,, to co111e 11p 
,111d aclcl1·ess yo11 Sl1e 1s, by tl1e ,,·ay, 1J1·01Jagato1· 101· tl1e J\'lor1·1s Arbo-
1·et11111, i11 J)J11l,1cielph1a, Pe1111S)1lva111a. 

J\'11S5 J\'fARY I\,JJLTON (.l\,for1·1s 1\1-IJ01·et11111, J)J11laclclJJl11,1, Pa.): 
It is ,1 JJleas111·e 101· 111e to be he1·e, a11cl to cl1sc11ss v11itl1 yo11 s0111e ol the 
JJla11t 111ate1·i,1Js ,11e l1av(: g1·0,1·111g at tl1e A1·bo1·et11111. 11 110 011e has any 
object1011s I wo11lcl like to cl1sc11,, tl1ese 01·11a111e11t;1ls 11·0111 slides. lvla)' 
l have the I 11 ,t ,l1cle, JJ!e,1,e. 

(J;'_d1trJ1·'.1 1\1r1tr:: I\lis, J\1filto11 co111111e11tccl 011 c,1cl1 of the,e ;1s tol­
lo,vs ) 

This t1·ce 1, A/11r'.1 l,r1!1Jpl1)>lla, the 11eeclle 111· 
tall, JJe1·l1,tJJ, 1t co11lcl IJe 11secl 101· sn1all ga1·cle11,. 
tl1e Arl)o1·et11111 101· te11 01· t,11el,·e )'ea1·s. 

1\ltl1011gl1 it get~ quite 
lt l1,1s l)een JJl,111ted at 

The Tr1clc11t 111,tJJle, Acr:1 ll11e1ge1za1i11111, 1s 11ot too co111111011. We 
l1,1ve 1t JJl,111tecl 111 011e of 0111· Japanese garde11s. It is q111te ,t lovely 
tl1i11g, ,111cl 11,1, IJec11 JJ!a11tecl the1·e fo1· so111e ,10 01· ,15 ye<11·s. 1 t will be 
h,1rcly i11 JJe1·!1,1JJS Ph1laclecllJJl11a a, its 1101·tl1e1·11 li111its 

Tl1e He111·)' 111a1Jle, ,4rer Hr:111·)'', ,,,011lcl be l1a1·d)1 to ,1IJ011t l1oston, 
l ,,,011lcl ,,t)' It g1·0,1·s ,tlJ011t 3() feet l1igl1 a11d ot11· SJJec1111en h,ts 11111lti-
JJ!c t1·11nk,. 

The ne)s.t t1·ee l l1,111e ,electecl is Ace1 111r1l1op!1yll11111, 01· the Oregon 
J\'laple Altl1011gl1 1t co111cs [1·0111 tl1e ,11este1·11 JJ,11·t ol tl1e U11itecl States, 
I thi11k JJe1·l1,11J~ Pl11l,1clelpl11a ,,·ottld be ,1bo11t its ,ot1tl1e1·11 li111its The 
le,,,,es ,11·e ,,e1·y l;11·ge a11cl t1·i111111ecl ,,,1th IJ1·1ll1a11t 01·a11ge 1n tl1e tall. 

Act1111cl1r1 r11g11tr1 01· tl1c Bo,1·e1· .1ct111idi,1 l1as ecl1ble lr11it which 1s 
c1 tti te ;, clel icaC)', I 1111cle1·,ta11d, i 11 J aJJa11 1 t h,1s rather 111ccJnSJ)icuous 
llo\vers 111 .J1111e It i, ,t good JJl<1nt 101· IJ,111ks, ,111cl tl1c 1·erJort is that 1t 
,vii] ,t,111cl c.011cl11io11s wl1ich 111,1ny \1i11c; won't. 

Ced1 elri JI nr:r1111 01· tl1e Chi11cse cedrel.1 IJclo11g, to the lvf agnolia 
l,11111ly, ,incl g1·ow~ to ,t !1e1ght ol abottt 60 feet It !1,1s been 11sed as a 
street tree i11 Pl1il,1clelpl11,1. I 1111ght adcl that the !)ees tise this tree 
quite ;1 lot, ,1ltl1011gl1 it takes a long ti111e to flowe1·, perhaps as long as 
t\ve11ty ye,11·s 

Tl1e H,1rlcc1t1111 Glo1·ybo,1·e1· 01· Cle111de11d1111i t1·1crJto111,11r1i 111ight be 
consicle1·ecl ,t ,11eecl lt11·tl1<:1· so11tl1 than Pl1ilaclel1Jh1a si11ce 1t s11ckers ciuite 
lJ{tclly ,incl tl1e lol1,1ge itself is 1·atl1e1· coa1·se. The llo,1•e1·s ,ire qtiite 11ice 
,111cl the JJl,111t l1,1s lJ1·1gl1t !Jl11e lr111t 

C rJt<Jn r:r1.1tr'1' .~r, /1c1 f 1J/1r1 f !occ1J 1r1 01· tl1e vV illo,,, leal Coto11e<1.ste1· looks 
11111cl1 like .1 l11·etl101·11 ,1ltl1011gh 1t is11't It 1, ,t Zo11c V 1Jl,1nt ,incl is a 
l1c,1v11 1·ecl, fr111tecl 01·n,1111e11t,1l , 

Drivzcl1ri 11111cJ/11,c1atr1 01· tl1e Dove t1·ee take, so111e t1111e to flowe1·, 
,ind eve11 tl1e11 1t llo,ve1·; r,1tl1e1· e1·1·aticall)'· It co111es lro111 China and 
grow; abot1t 16 feet l1igh. Pl1iladelpl1ia 111ay l)e the norther11 limit for 
this plant. 

Ehi·etza tliyrszf loi·a will gro,v about 30 01· 40 feet and is ha1·dy in 
Zone 5 01· Zone 6 1t has large white flowers borne 1n panicles in mid-
J uly. 
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~-hi, 11ext tree 11,1, ,tttr;icLetl qt11te ,1 lot ol i11te1·est 111 the Ph1Iadel­
!)!11,1 ;11·e,1. As yott 111;.iy or 111,1y not k11ow, v11e have ,t bee ga1·de11, a11cl 
ivl1·. Sloc..11111, who 1s the ct1rator, l1a, clo11e q11ite a bit ol v1·ork i11 trying 
to line! trees ,vhich ,tttract l)ees He h,1s to11ncl tl1at thi, t1·ee, Evodza 
l)r1n1ell1i, is qt11te ,111 ot1t,t,1ncling tree to1· tl11s tise. It g1·ows well and­
llo,vers quite ],1te 1n the 5t1111111e1·. Evr1c/1r1 !111,pe11!1erzs1s 1s 11ot co11sider­
ccl as goocl ,t t1·ee ;1, £11(1d1r1 Dr1111ell11. 

E11co11i1rt1r1 11!111rJ1dt',5 01· tl1e H,1rcly 1·11l)l)e1· tt·ee 1s inte1·e,ting bec,1use 
it 1s dlJot1t the onl)' 1·11bber tree tl1at g1·ows tl11, Jar 1101·th ~rhe rt1blJe1· 
1t yielcls 1s11't e11011gl1 to lJe ,vo1·th ,vhile co1n111erc1ally. 

The Frankl1nia tree, J<'1·r1rz/{!1n1r1 r1ltr1111r1l1n 1s l1a1·dy to ,11·ou11cl Zo11e 
5. It belongs to tl1e te,1 l,11nily a11cl ,viii get abot1t 30 leet !1igl1 The 
lol1age 1s r,1tl1e1· Sj),11·se. lt bloo111s l,1te 111 tl1e sea5on a11cl begi11, to 
lJl00111 1n Augt1st ,111cl ve1·y olte11 goe5 to tl1e f11·st ol Octobe1·. lt l1,1s a11 
excellent Jlowe1·111g l1al)1t. 

Hr1les1r1 1nr111t1cr1lr1 01· the i\'fo1111ta111 S1l,1e1·bell 1s ot1tstd11d111g i11 
tl1,1t tl1e1·e ,11·e not too 111a11y 111sects att,1ck1ng its !oliage _ 

J{c1lopr1rzr1,x p1ct11,1 belo11gs to the sa111e la1111ly that ivy does ;111d is 
t1111te 11n11st1al wl1en it is yo1111g. 1 t l1as little spt1rlike thorns tl1at co1ne 
c)11t all over tl1e t1·ee !\s I t111clerst,1nll, 1t is c111ite tlise,1se ancl 111sect 

• 1 e,1s tan t. 
Lr1!J111·11ocyt1111,5 r1dr1111,511. a l1ylJ1·cl, 1s a c1·oss lJeLwee11 C)1f1s11s ,inti 

Lr1bi1.1·rz11.111. l r:-1tl1e1· like tl1e sl1,1pe ol tl1e pla11t since 1t 1s a bit 11n-
11s11al, altho11gh I t1nde1·stancl it 1s not too IJOIJt1la1·. lt 1s 111ore ot ,1 
<:t1rios1 ty than ,1nyth111g else. 

,-ve l1,1ve seve1·,1I IJlants <>l 1vlr1!1r1111r1 Ber1!11 IJlantetl i11 011e ot ottr 
japd11ese ga1·dens I clo11't think 11 1s 111y lavo1·1te pla11t g1·ow1ng in the 
Philaclelph1;1 a1·ea, IJeca11se it 1s al111ost al,\1a)'' ,t1lJJect to ,0111e v11i11te1· 
<lan1age ;111cl 1t 1s , 1e1·)' ,till a11cl lo1·111al 

i\1etr1ser111r11n gl)·ptr1st1 olJ101de,5 01· tl1e l),1,\1 11 Reclv11ooll. l1as been 
JJl,111tecl in se,,e1·al locat1011, ,it tl1e A1·,l)o1·ett11n. 011e 1s nea1· tl1e st1·eet. 
,-ve ,1lso have s0111e JJla11tecl 011 1·;1tl1e1· clry ba11ks a11cl they see111 to hdve 
(!one eq11all)' v11ell 1n lJoth locatio11s. Tl1c g1·ov11th on tl1e 111et(1seq11.01c1 
!1,1~ been JJl1e110111e11al I l1ave ,ee11 it g1·0,\1 f1·0111 3-I/4 to 4 feet 111 011e 
5easo11 U11fo1·t1111;1tel)' the)' a1·e cleciclt1ot1s · -

Osr11c11·er1 B111!{1vr1od1 is a l1ylJ1·1cl, ,1 c1·oss lJet,vee11 Pl11lly1·ec1 deco1·r1 
,111d Stpl1orzrJ5111c111tl111, dr:lc1vr1;11. lt 1s e,1e1·g1·ec·11 111 0111· area ancl 1s q111te 
f 1·agrant. 

The i,,1ce B,11·k JJi11e 01· P11111s B11,11gec111n 1s l1a1·cly i11 Zo11e 't. It is 
,1 t1·11l)' Io,1ely JJi11e ,111cl l1as exloliat1ng lJa1·k U11fo1·t11nately 11ot too 
111,1ny 11111·se1·1e5 c:11·1·)1 this 01-n:1111e11tal '"'e l1,1ve 111a11)' req11ests 101· the 
t1·ee, ,incl it is qt1ite harcl to J111cl ,ln)'Olle ,vl10 c,11·r1es it lt l1as 11111lt1-
l)le t1·1111ks l 1111gl1t 111ent1011 ,1lso th,1t it has s01ne ki11cl of cl1sease 01· 
1n~ect 1n the IJ,11 k \\1l11cl1 is g1,1i11g tis so111e t1·011ble 

vVe have l1acl qt1ite ,t le,v 1·eqt1ests [01· scio11, ol 1~11111s 01ifftl1t1 ze­
/J1·111r1 01· tl1e H1111alay,111 ZelJr111,1 JJi?1e. It is Jo,1el)', ,vith flttle bands 
of gold on the leaves i1,1ving i11 addition all the soft texture of the 
Hi111alaya11 Pine. 

Q1te1c1ts 11ic1c1oc(11·pa 'Dec,111,1' is a fast1giate for111 ol the j\,fossy Cap 
0,1k It ca111e f1·0111 1\,£1· Dea111 in No1·ther11 Jncl1ana. 
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Syniplocit, pl111zc11lr1fr1 or tl1e As1:1tic s,veetleaf, belong~ to tl1e rose 
fa1n1ly. The fruit 1s very bright and qt1ite ,l delicacy fo1· the bircls, al­
though it doesn't last long. 

Xantl1osce1r1., ,or/J1fol1a, tl1e Shinyleal yellowl1orn flowers qttite late 
i11 l\•Iay. I t1ndersta11cl it 1s l1ard to tr:1ns1)la11t. 

lvlr. f'recl Burton 0£ Cedarv1lle, near Pl1ilaclelphid, l1as an a1n,1Ling 
collection 0£ cl,v,1rl plants One of these is P1cea r1b1es r111c1·rJspe1·r1irt, 
tl1e Dwarf spruce. ·rhe a11nt1;1l growth is supposed to 1Je ,1bot1t one 01· 
t,vo inches. 

I couldn't !ind any autho1·ity lo1· Tsug{t '' Je1·,,is," tl1e Jervis he111-
lock. It is reportecl to be 25 yea1·s olcl and is only ,1b,011t eight i11ches 
tall. I do not know the ~pec1es Anotl1er 011e oi the 111ost interesting 
d,var(s l\·Ir. Bu1·ton l1as gro,,,:11g 1s tl1e Golclen wee1)i11g ceclar, Cedri1, 
deoda1a pe11d11la r11t1el1 lt is tl1e only one l l1,1ve ever seen. l.'his 
JJla11t 1s only ,1bo11t 18 i11cl1es higl1 

(Ed1to1·'s Note. lvliss l\I1lton co1111Jletecl her cl1sct1ssion IJy ~how­
i11g a nu111ber of sce11es ,tnd lanclsc:11Jes ot the Arboret111n.) 

ivIODERATOR BUCKLELY. l.'h,ink yot1 very 11111cl1 I a111 st1re 
you appreciate tl1e fact no,v tl1at 111,1ny of these lacly ga1deners clo know 
the11· st11f£. ,,ve have t,vo 111i11t1tes fo1· q11estions. 

]\,JR. JAl\1IES WEl,LS: l\1Iiss l\•I1lton, ca11 yo11 give tis :111ytl1ing 
on the propagation of P1n1is B11,1igeana7 

ivIISS l\1IIL TON: The Zebr111,1 JJi11e, yot1 t1nclerstand, is gral tee! 
011 the ~pecies of Hi111alay:111 JJ1nc P1n11, Bi1nge1znr1 is grow11 al111ost 
ent11·ely tro1n seecl. 'fl1e1·e ,ire a 11111nber of n11rser1es I know tl1at carry 
them. 

l\1fR. ,,\TILLIAl\·f FLEl\1fER: Ji111, l believe tl1e Arbo1·etu111 111ay 
gr,1£t P1n11s Bunger1na on P11111s ,t1ob11.i. We ha,,e s0111e /Jl:111ts that 
ha,,e been g1·aftecl tl1at ,,·ay ancl tl1ey l1ave clone ve1·y 11icely. 

l\1IR. C. vV HESS: vVe l1ave g1·altecl P Bitngeanrz on e1the1· White 
(Jine 01· Scotcl1 !)ine, ancl tile)' clo very ,veil 

l\1IR. NORDINE: Don't get tl1e icle:1 yott c,111 g1·dft White 1)111e 
on Scotcl1 JJine All p111es ,11·e of t,,,o gene1·al types, the f1ve-11eedle 
JJinc ,ind the t,,,o 01· th1 ee 11eeclle JJ1ne ,ind they ,ire not co111pat1l)le one 
011 tl1e othe1·. ,,v11en yo11 g1·ait, J)llt tl1e live needle JJ111e on the five 
11eeclle (J1ne, a11d tl1e t,vo ,incl tl11·ee 11eec!le JJi11e on the two ,incl tl1ree 
neeclle pines. 

J\,JODER1\TOR l{UCKLE\'. Ii tl1e1·e ,11·e 110 11101·e q11e~t1011s Dr 
Hodge, ot11· next SJJeaker, •~ going to SJJeak to 11s 011 the plant 1ntrod11c­
tion p1·og1·a1n that I 11ncle1·stand 1s going to IJe c,11·riecl 011t at Longwood 
Gardens. D1· Hoc!ge is in cl1a1·ge of tl1is new progra111. l)r. Hoclge. 
( A IJtJla ttse) 
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COOPERATIVE PLANT EXPLORATION 
'"' ALTER H. HOI>GE 
Longwood Gn1·dens 

Kennett Square, Pennsylvania 

Longwood Gardens was the private cot1nt1-y estate of lvlr. Pierre S. 
du Pont until his death in 1954. At tl1at ti1ne it ca111e uncler the care 
of the Long,vood Foundation, Inc., a non-profit pl1ilanthropic founda­
tion, and today is beginning to beco1ne in son1e ways 1nore like certain 
old-line arboreta ancl botanical garcle11s though it will always re1nain 
primarily a display garden. 

When long-range plans and goals tor tl1e it1ture of Longwood Gar­
dens were being £01-1nulatecl, we wondered l1ow tl1e Gardens cot1ld initi­
ate a plant introdt1ction prog1-a111 whicl1 ,vot1lcl IJenefit its own displays 
as well as ornamental hortict1!tt11-e else,,,here in tl1e United States. The 
result was a cooperative prog1-a111 of 1Jla11t ex1Jlo1-atio11 In ,vhich the 
parties concerned were Long,vood Garclens and tl1e U S. Department 
of Ag1-iculture. It see111ecl logical that, since the Fecle1·al Government 
through its Ne,v Crops Branch (USDA) ,1lready had the 'know-how,' 
the staff and facilities for plant exJJlor;1tion, Longwood sl1ould work 
cooperatively with it. Long,voocl Ga1·clens ,,,ot1lcl t1·a11sfer st1fficient 
funds each year to 1nainta1n a trained 1nan 1n tl1e field as a plant ex­
plorer but the actual field ,vork ,vould be su IJervisecl a11d co11ducted by 
the USDA. 

To give yot1 son1e backgrot1nd o( tl1e }Jlant introcluction activities 
of the United States Depart1nent of Agr1ct1llt1re, tl1e cooperating· agency, 
I might briefly describe a bit of Its organ1zatio11 ancl work. Pl,1nt ex­
ploration and introduction activities are centerecl in tl1e New Crops 
Research Brancl1 of the Agrict1ltt1ral ]lese,1rch Service witl1 l1e;1dqt1arte1-s 
at Beltsville, i\1Iarylancl The work of tl1e 13r,1ncl1 inclt1cles th,1t of a 
Plant Introdt1ct1011 Section ,incl a Cro1J Develo1J111e11t Section. The 
Plant Introduction Section conducts ,t 11 ,,,ork involving tl1e procure­
ment or international excl1a11ge oi JJl,1nt 111ate1·i,1l, 1ls i11s1Jection and 
inventory. The Crop Develo1J111ent Section, 011 tl1e otl1er J1and, con­
ducts all work 011 tl1e screening, 111ainte11,1nce, ,111cl cleveloJJ111ent ol JJ!ant 
n1aterial after it has been introdt1cecl. 

There are four federal Pla11t I11trocluction St,1t1ons, loc,1ted ,1t Coco­
nut Grove, Florida; Chico, Californi,1; Gle11n D,1le, l\,f,1rylancl; ancl 
Savannal1, Georgia. Tl1ese are JJri111;1ry centers ior l1a11clling 11ew JJ!ant 
introductions. In tl1e course of 1naking exl1,tt1st1ve tests on cei-t,11n cate-

cc 

gories o( material, large collect1ons are IJt11lt u1J ancl !1elcl l01- long pe-
riods. The lntrocluction Stations, therefore, con~t1tt1te i111portant re­
servoirs fo1· plant ger1n-pl,1sm wl1ich are tl1t1s 1n,1cle ;1v,1ilable, oiten over 
a long period, for breecling progr,1111s tl11-ot1gl1ot1t tl1e count1-y. 

In acldit1on to tl1ese lour federally OJJer,1tecl stations tl1e1-c ,ire I.our 
state-federal cooperative plant introductio11 st,1tions locatecl 111 each of 
the primary geographical regions of the country - Geneva, New York; 
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tai11 regio11s ;11·e l)ttte1· l1ttecl to l1,111clle tl1c 111c1·e,1,e ,tncl testi11g ol SJ)e­
cific c1·01) ite111s. ;\t the e11c! of e;1cl1 )'e,11·, cletailecl seec! or !)!ant lists 
are asse1nblecl by e,1cl1 coo1·c!111,1to1· 101· c!ist1·1l)11tio11 to all ~tate ex1)er1-
1nent st,ttions in hi, 1·egio11. Tl1ese lists i11cl1c,1te tl1e 111;1ter1,1ls ,vh1cl1 
are avail.ible tl11·011gl1 tl1ese 1·eg1011,1I 1)!,111t 111t1·ocl11c tio11 st,1t1011s. Tl1e 
existence of test loc;1t1011s ~11cl1 ;is tl1ese tec\e1·,1l ;111cl ~t,1te-lecle1·;1l 111t1·0-
cluctio11 stat1011s ,v.1s, ol co111·se. 011e ol tl1e 1·easo11s 101· co11s1cle1·111g co­
operative J)lan t 111 t1·oclt1ctio11 ,,,it l1 tl1e I ecle1·;1 I go,,er11111e11 t 

Since 1946 fo111· cOOJ)e1·at1ve ex1)!01·,1t1011s l1,1,,e l)ee11 co11c!11ctecl t111-
c\e1· the Long,,,oocl Ga1·c!e11s - USD1\ ])1·og1·;1111. 1·11e li,-~t \\'d~ to s011tl1-
ern Ja1)an. The ,,,,11·111e1· J),trts ol _J,11)a11 ,,,e1·e ,electecl l)cc,111se it was 
felt the1·e ]1,1cl bee11 ;1 g1·e,1t c!e;-11 ol el fo1·t 111,1cle 1n tl1e ])a,t to collect 
{or the colcle1· ,1re,1, ol tl1e U111tecl St,1tes P1·,1ct1c,1ll)' 110 ;1tte1111)t l1acl 
bee11 1nade to l1e!J) tl1e Sot1tl1, tl1e S011tl1east, tl1e So11tl1,,,est 01· tl1c Pacific 
North,,,est. Tl1e1·elo1·e, ot11· li1·st C:X])lo1·,1t1011s l1,1,,e l)ee11 ,11111ec! to a1cl 
those areas. 

The .Ja])dll e:x1)!01·;1t1011 \\',lS co11cl11ctecl Ill 195(-i by 1)1· r ohn L 
Creech, USDA Ho1·t1c11ltt11·1st. So11tl1e1·11 .I ,1J)a11 1s a11 ;11·ea ,,,ell s11J)J)l1ecl 
,vith broad-leaf e,·e1·g1·ee11s .i\1Ia1l)' ol tl1e J)l,1nts l1e collectecl shot1lcl 
be of inte1·est to co1111)a1·able ;11·e;1s 111 tl11s co1111t1·y 

Besic\es ,,ist1ng "'1lcl ;11·eas 101· n;1t1,,e ])la11ts, ex1)!01·e1·s ,1lso v1,1t ga1·­
cle11s, e:x1)e1·1111e11t st,1t1011s ;111cl llo,,·e1· sl10,,·s S111ce Lo11g,,,oocl 111a1n­
ta1ns a tine cltSJ)l,1)' collect1011 01· cl11·ysa11tl1e11111111s, ,,,e ,,,e,·e 1),1rt1c11J;1rl)' 
1nte1·estecl i11 ,tl1)' 11e,,, tyJ)es ol tl1ese J)la11ts 11·0111 J aJ),111 Dr. C1·eecl1 
the1·efo1·e ,,is1tecl cl11·ys,111tl1e11111111 sho,,,, ,,,hc1·e o,,e,· 200 clones were 
found ancl s11bsec111e11 ti)' i 11 t1·ocl11cecl S0111e ol the111 ,11 e q 111 te 111111s11,1 I 
and ha,1e ,1]1·e;1cl)' e11te1·ecl i11to Lo11g,,,oocl's F,111 cl11·ysa11tl1e11111111 cl1s-
pl~s. . 

Tl1e seco11cl Lo11g,,·oocl-s1)011s01 eel eXJ)lo1·;1t1011 i11,,est1g,1tecl tl1e 01·­
na1nen ta! l101·t1c11 I t111·,1 I ce11 te1·, ol so11 t!1e1·11 E111·01)e ,,,J1e1·e a1·e to be 
fo11nd n1aI1)' J)i,1nts ,,,hicl1 a1·e little k110\\'11 111 tl1is co1111try J)1·. 1''. G. 
J\1Ieyer, USDA bota11ist, ,,,,is ,elcclecl to concl11ct th1, wo1·k Hrs t1·a,,els 
1n I 957 co,,erecl Port11g,1l, Sj),1i11, ,ot1tl1e1·11 Fr,1nce ;111cl Gre,1t l~rit,1i11. 

The tl1i1-d CXJ)lo1·at1011, co11cl11ctecl 111 1958 l)y D1·. Llewely11 W1l­
lia111s, USD1-\ botanist, !oc11secl 011 so11tl1er11 13razrl, ;111 ,11·e;1 r1cl1 in sl10W)' 
sub-tropical flo\\,e1·111g t1·ee~, ,0111e ol wl1ich ,11·e frost-tole1·;111t. S11cl1 
species ,!1oulcl be ve1·)' t1,c(t1! £01- Flo1·1cl;1, Sot1tl1er11 Calilo1·111a, H,1wai1 
and Pue1·to Rico Long,voocl l101)e, to IJe ;1l)le to g1·0,v repre,ent,1tives 
of such [)la11ts 111 he1· co11sc1·,,,1to1·1e, as c[¼,,11·lecl tub SJ)eci111ens. 

A £0111·tl1 coo1Je1·ati,,e explo1·,1t1on l)ega11 111 Se1)te1nbe1-, I 958. ;\s 
a 1natte1· of f,tct, T J1;1cl tl1e /Jle;1,,111·e oi l1el1Jing initi,1te Ll11, explo1·at1on 
1n Aust1·;1Jia wl11ch w;1s 1111clert.1ke11 l)y J\,11· Geo1·gc H Sj),1lcl111g, ,1 l101·ti­
c11lt111·ist on loan to tl1c USl)f\ IJy tl1e Lo, 1\11gcle, State ;111cl Co11nty 
;\rboret111n. Since I J),1rt1cIJJ,1tccl, i( l)1·iclly, i11 thi, ,vo1·k, I wo11lcl like 
to con1111ent on thi, ex1J!or,1tio11, 11,111g 1t ,is ,1 111e,1r1, ol sl1ow111g yo11 
how s11cl1 s01·Lies ,11·e 01·g,111izecl ,111cl c;11·1·iell 011t. 

A11,t1·alia wa, conside1·ecl i111po1·t,1nt 101· ;1 1111111l)e1· o( 1·c,1,011s. 111 
the first pl,1ce, I 1 ttle 1f any 01·ganizecl J)la11 t ex J)lo1·a tion has been clone 
by Americans i11 this a1·e,1. 'l,he 1·ra~on 101· this is obvio11s. A11stralia 
is an English-speaking count1·y. Aust1·alia11s are wonderf11l coo1)e1·ato1·s 
and they have sent h11nc!1·eds of living plant 1nate1-ials to this country 
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;1; co11 tr1bu t1on, to ()t1r J)l,1 n t 111 t1·oclt1ct1on 1J1·ogra111. Howeve1·, as all 
o( yot1 k11ow, th1~ 1s not ,1lw,1ys tl1e be,t way to condt1ct plant explora­
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the li111iti11g te1111)e1·,1t111·es ,11·c 111 tl1,1t 111ontl1 At1stral1a's cli111ate is a 
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1\t1,t1·dl1,1n 111t1·oclt1ct1011s 111 gc11e1·al c,11111ot be ex1Jected to be cold- toler­
;111t. 

Jt1st ,1 [e11' ,,,ortls ,1IJ011t ;\11st1·,1]1;111 1Jlants. The ''down u11de1·'' con­
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of its sl10\\1y ,111cl t111t1st1,1I JJl',111t,. P,11·t1ct1la1·l)' 11otewo1·tl1y is the con­
cc11tr,1t1011 ol sl10,,•)' l1e1·b,1ceot1s ,111cl ,,,oody 1nate1·1,1ls to be £01111d in the 
st,1tc of "\•Veste1·11 1\11st1·,1l1,1. _l\11st1·:1!1,1 1s 111ost f,1111ous fo1· tl1e concen­
t1·,1tion o{ SJJec1es i11 the t,110 gc11e1·,1, /lcc1c1c1 a11cl E,itccil)•ptits. ~'he acacias 
(''\\•,tttles'' Ill f\t1st1·,1]1,1) 1111111lJe1· 01•e1· 300 SJJec1es 111 this co11ntry we 
tl1111k ol tl1e111 11s11all)' ,ts t1·ees Tl1e1·e exists, ho,,,eve1·, a g1;eat variety 
of l1,1b1t i11 tl1e ge1111s ,111cl 1l1e lesse1 k110,,,11 sl1rubb)' for111s ;11·e especi,1lly 
sl10W)'· Jt 1s to IJe !101Jecl tl1,:t tl1e int1·ocl11ctio11 ol son1e ol the latter 
w1ll ,tclcl 1•a1·1el)' to tl1c ,1cac1;1 SJJecies c111·1·e11tly bei11g grown 1n this coun­
t1·y a~ 01·11,1111e11t;1Js. "\•V1tl1 o,,e1· 500 s1Jec1es, Eitc(tlyptits, is equally i11-
t1·ig11111g. ;\ 1111111lJe1· ol tl1c e11c,,l)'}Jtt1s of "\•Veste1·n 1-\11st1·al1a are ve1·y 
sl1owy 111 llo,,•e1·. "\1\ 1!1,1t aJJJJC,tlecl to 111e, l10,11eve1·, ,11as tl1e beat1ty ol 
the t1·1111ks, 1),11·t1c11l;11·ly i11 tl1e E1tcc1l)•,Pl11s g1·ot1JJ kno\v11 as ''gt1111s '' 
He1·e tl1e b,11·k cxloliate5 so111e,11l1,1t like tl1;1t ol ottr paJJe1· b11·ch or syca-
11101·e, le,11•111g v,11·)•i11g ~11,ttles o( co11t1·ast111g colo1· Exa111JJ!es ,ire barks 
th,tt g1·,t)' ;111cl ,,,l1ite, ycllo,11 ,111tl g1·ee11, 01· e1•e11 J)111k ancl ,vh1te. I 
1vo11lcl 1·cco111111e11cl tl1,1t select1011 of e11c,1lyJJtt1s 101· 111t1·oduct1011s as 01·­
n,1111e11tals lJe IJ,1secl 11ot onl)' 011 the 11101·e 11s11al t1·ee 01· sl1r11b characte1·­
ist1cs, b11t ,tlso on tl11s 111111s11al 011c ol ,1tt1·,1ct11•e lJark colo1·atio11 patterns 
as well. 

ln co11clt1,io11, I 1111ght sttgge,t at tl1is 1Jo111t that a11yone pa1·ticula1·­
ly inte1·estecl i11 the i11t1·oclt1ct1011 of 11cw !)!ant 111aterials of a special 
so1·t a11cl d1flic11lt of 1nt1·oclt1ction JJrivately shot1ld contact tl1e New 
C1·01Js Resea1·ch B1·ancl1. Ce1·ta111 ol these reqt1ests might be able to be 
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handled in con JUnct1011 with JJl;1nnecl cxplor,1t1011, 1111clc1· tl11s coo1)er<1-
tive prog1·a111 Reco1nn1e11clat1ons sl1011ld be d11·ectecl to tl1e Pl,tnt ln­
trod11ction Section, New C1·op, Resca1·cl1 Branch, Pla11t l11clustry St,1t1on, 
Bel tsv1lle, l\r[ a1·yl,1ncl. Cons1clerc1 t1on ca11 tl1en be g1 ve11 by tl1ose con­
cerned w1tl1 pl,1n111ng tl1ese explor,1t1ons Aclclit1on,1! ex1Jlo1·at1ons ,trc 
already being scl1ecl11lecl. One to \,Vest E11ro1Je will be co11cl11ctccl i11 
1959, one to no1·ther11 r a1Jan ID I 960, ,vl11lc ,l l\rf,tdag,tscar ex1Jlor,1tio11 is 
ten tat1vely pla1111ed £or 196 l. 11 yo11 have 1Ja1·t1c11lar 01·n,11nent,1! 1 te111, 
o[ interest t1·0111 these areas, req11e,ts shoulcl be clirecLecl to tl1e ,tdclre5s 
just mentio11ecl. 

* * * * * 
i\,IODEll;\TOR BUCKLEY: I !1,1ve been 111ost 111s1Jirecl. l l1,1cl 

no idea ho,v tar the U11ited States \\"JS going ;In 111t1·ocl11ci11g 11ew tJla11t 
1naterials. The JJroble1n is goi11g to be, ot co11rse, getting tl1ese JJ!ants 
establisl1ed 1n otl1e1· co1111t1·1es. 

No,v we l1ave a n10111e11t 01· t,,,o fo1· q11est1011, lro111 tl1e 11001·. 
lvIR. D;\ VID LEACH (B1·ooks,,1lle, Pe1111sylva11ia) : 1 ,vo11lcl like 

to kno,,, it yo11 fo1111d a11y 1·hoclodenclro11s growing in the A11ckl,111cl area? 
DR. HODGE: \,\Tc clicln"t get to 1\11ckla11cl. \,Ve hOJJe to ar1·a11ge 

a plant exJJl01·atio11 to Ne,v Zeala11d to1· l 1111cle1·st,111cl tl1e 1·l1odoclc11cl1·0ns 
1n this area ,11·e be::11t1l11l to beholcl I wo11lcl say 011e ot tl1c tl1ings we 
were part1c11la1·ly looki11g for ,,·ere s01ne ot tl1e select rl1ocloclenclrons 
,vhich l1a,'e been i11 special collections, Sl!Ch as tile f ,LVanese rhoclocle11-
cl1·0ns. Tl1ese ,,,011lcl be o[ no 11se 011tcloo1·s except in tl1c tropics, al­
tho11gh the1·e ,vere s01ne nati,,e 011es i11 No1·tl1er11 A11st1·al1,1. So111e 101·111, 
of tl1ese ,vill be selectecl tl11-011gh coo1Je1-at1011 ,v1tl1 so111e ol tl1e bota111c,1! 
gardens 1n Br1s!Jane. · 

i\rIR HOOGENI)OOJlN· T,,,o yea1·s ,tgo 111 J11ly when I ,,,e11t to 
the Canadian Rockie, I 11ot1cecl ,11!1,1t l tho11gl1t ,11e1·e 1·hoclode11cl1·011s 111 
bloo111 Do yo11 kno,v ,,,J1,1t va1·iety thi, 1111ght be? 

DR. HODGE: I ha,1e no iclea, !)tit 1 th111k 111,1ylJe F1·a11c1s c!e Vos 
1night be able to he! JJ. 

i\,fR. cle VOS· It co11lcl ve1·y ,,,ell !1,1ve !)ee11 J?.h1Jdode11d1 (J1l r1lb1-
f lo1·uni lt 1s a , 1e1·y 111111s11,1! SJJecies 

i\1IODERA TOR RUCKLEY: l JJt1rposely left 111y talk 1111til tl1e 
last so ,ve ca11 get tl1is ses51on o,1e1· 011 t1111c l clo11't 111tend to be too 
elaborate abo11t 111) ov1,11 JJape1·. 

i\1ode1·ato1· B11ckley tl1en p1·ese11tecl l11s JJ,tJJer 011 
A1·borett1111'' and ''Note,vo1·tl1v ,,voodv Or11a111entals." , r 

THE DOMINION ARBORETUM 
A. R. BucKLE'' 

tl1e ''D0111i11io11 
(AJJpl,1use) 

Uor1izn1011 Arl1r11 ,,tu1n. r1nrl l1r1fa111c Ga1·de1i 
Otta1vrt, Cr111r1dr1 

In 1886 ,vhe11 pla11s ,,,ere being 111ade to e~tabl1sh the Central Ex­
perimental Fa1·111 at Ottav1'a, a p1ece of Janel 65 ac1·es 111 extent was set 
aside t·or the developi11en t of an Arbo1·etu111 and Botanic Garclen. It 
was felt that such a garden ,vo11ld JJlay a very i1111Jortant JJ,trt in ,1gri-
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was felt that such a garden ,vo11ld JJlay a very i1111Jortant JJ,trt in ,1gri-
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cultt1re ,111d all its b1·a11cl1es by tl1e i11t1·oclt1ctio11 of J)l,111ts fro111 ,111 p,11·ts 
of the world, in 01·cle1· to test tl1e11· l1;1rcl1ness ,111d t1selt1l11ess, as ,veil as 
to exh1b1t to tl1e ge11e1·,1l J)t1bl1c ,1 re1)1·esc11t,1t1ve collection ol exotic a11cl 
native plants 

vVork sta1·tecl 011 tl1e g,11·clen 1n 1887 t1ncle1· the cl1rect1011 of Dr. 
J a111es Fletcl1er, bota1115t ,incl ento111olog·1st ol tl1e Do1111n1on EXJ)Cr1111e11-
tal Far111~ wl10, t,110 years l,1ter, J)l,111tccl tl1e l11·st t1·ce5 a11cl sl1rt1bs. Dur­
ing tl1e 1nit1al ye,,r ot J)la11t111g. ;1bot1t 200 SJ)ecies were set out, two 
speci111e11s of eacl1, J)laccd in tl1e1r i11cl1111cl11,1l gcne1·1c g1·ot1J)S Qt1ite a 
nu1nbe1· of these l1rst t1·ees ,11·e still to l)e seen 1n the 1\rbo1·et11111 1n good 
state of healtl1. 1\111011g these 11•e1·e tl1e Black vV,1lnt1t (f11glr1'11s ni~1·c1) 
Siebolcl's \i\TaJ11ut (fitglr,ns Sl('boldia11r1), \•Vl1ite 1\sh (l•1·t1x111i1s c1r1ie1·z­
cana) i\·Iaidenl1ai1· T1·ee (G111!(go !J1/rJ!J(1) ,111cl so111e SJ)lendicl stately 
oaks. 

111 1898 tl1e 1\rbo1·ett1111 and Bota111c G,11·c!e11 ,v;1s J)l,,cccl 1n charge 
of D1. vV. T. i\1f:1cot111, late1· ,tJ)J)Oi11tecl a5 Do111111ion Ho1·t1c11ltt11·1st and 
Curato1· of tl1e A1·bo1·ett1111 U11cle1· 1)1· i\1fdcot111 ,incl ,v1tl1 tl1e 1\ssistance 
of the cl11·ector ol Ex1)e1·i111e11td! Fa1·111s, D1·. \•\T. T. S,1t1ncle1·s tl1e A1·bo­
rett11n 111ade good l1eacl,11,1)'· 

It "'as dt11·1ng tl1is J)e1·1ocl 1n tl1e )'e,11· 1899, tl1at 011e of tl1e 111ost out­
standing contr1bt1t1011s lro111 tl1e 1\1-])01·ett1111 ,v,1s fo1·tl1co1ni11g This 
was the publication ot a catalogt1e of t1·ces ,111d sl11·t1!)s testecl in tl1e A1·­
boretu1n ttJ) to that t1111e ,vitl1 11ot,1t1011s ,is to tl1ei1· ha1·cliness ,incl suit­
ab1l1ty £01· this cli111ate 

This 11st contai11ecl nd111es of 3,071 SJJecies of trees ,111cl sl11·t1bs. Of 
these 1,465 \\1e1·e J)1·ove11 l1arcly, tl1e 1·est e1tl1er tencler 01· 11,1!£ !1arcly, 
some had not l)een J)la11ted long e11ot1gl1 to cleter111i11e tl1ci1· l1arcliness 

During these early d,1ys i11stitt1tio11s st1cl1 as tl1e Roy,1! Bota11ic Gar­
dens, Kew and tl1c Arnolcl Arl)oret11111, 111acle 111ost valt1,1ble contribt1-
tions of seeds ancl J)lants Ldrgc collections ,vere ,1lso sect11·ecl lro1n 
nt1rser1es st1ch as S1)aetl1 in Ge1·111,1ny a11cl Ellw,,ngcr ancl l1arry 1n the 
U 11 i ted States 

After tl1e cleatl1 of' Dr \,V T J\1f acot111 tl1e A1-l)orett1111 ,vas transfer­
red to the Divisio11 of Botany a11cl J)l,,cecl t111der tl1e Cl1iel of tl11s Di­
vision who ,vas tl1en D1· H. T. G11sso,v, tl1c Do111i11io11 Bot,1nist. Steady 
J)rogress was 111ade 111 increas111g tl1c collcct1011s ,111cl 111,111y Cdrly pl;1nt 
introductions were 1nacle through tl1e 111cclit1111 ol tl1e 1\rbo1·ctt1111 At 
that tin1e spec1a.l attention ,v,1s g1ve11 to sect1r111g trees ,111cl sh1·t1l)s s11it­
able for we5te1·11 Canacl,1 Tl1011sancls of Sil)e1·1,1n Pc,, trees (Cara,£!.ana 
a1·boresce11s) grown as wi11db1·e:1ks a11cl l1cclges in tl1e west !1ave had 
their origin i11 ,eeds fro1n the J)l;1nts i11 tl1e Do111inio11 Arbo1·ett1111. In 
1911 seeds of the ])!ants of the Arbo1·ctu111 ,vere collec.tcd ,incl ,, seed ex­
change 1n1t1ated \\1ith fcJrcign institution, 

In 1938 the Domi11ion Depart111ent ol Agrict1ltu1·e w,1s re-org,1nizcd 
and the Division of l{otany :111cl Pl,111t 1~atl10Iogy (inclt1cl111g tl1e Do1nin-
1on Arboretu1n) ,vas tra11sfer1·ccl f1·0111 tl1e Ex1)eri111e11t,1l F,1r111 Br,1ncl1 to 
the newly created Science Sc1·vice, :1 b1·,1ncl1 ol tl1e DeJ),1rtment of wl1ich 
Dr. J. wI. Swaine ,,as cli1·ector. 

The Do111in1on 1\rboret11111 
Ottawa bet,veen the Prince ol 

,v,1s 01·igi11,1lly loc,1tecl to 
vVales Higl1w,1y (l{OlltC 
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Rideau Canal. Jt is st1ll l)o1111clecl l)y tl1e,c two 1Jo111ts b11L i, 110w al­
n1ost 1n tl1e cen t1·e oi tl1c c1 t}' 

Tl1e cl1111ate at Ott,1,,,,1 1, a 1J,11·tict1!,11·ly to11gl1 011e lci1· trees a11d 
shrt1bs, ,1ltl1ot1gl1 11ot as Lot1gl1 ,1, so111c ol tl1e P1·a11·ie P1·ov111ces. For 
exa1nple, tl1e ,1ve1·;1ge te1111)e1·,1tllJ"e lor r ,lllll,ll"Y is 12 cleg1·ees F. ,vitl1 a 
record lo,1' of 35 cleg1·ees IJelo,,· 111 19~5. 1·11e ,1ve1·agc J11ly te1111)er,1tt11·e 
is 68 6 deg1·ees F. ,,,1tl1 ,111 ,111 t1111e l1igl1 of 102 clcg1·ces F. f\111111,1I 1·,1111-
lall 1s 34 89 a11cl tl1e a111111,1I ,1,,c1·,1ge ~no,,,f,111 1s 8() 5 111cl1es "rl1e ,1ve1·­
age Jan11a1·y te1111Je1·at111·e of 12 cleg1·ces F. 1s si,111!,11· to th,1t of J\rfosco,1' 
U.S.S.R. 

Tl1e ,,,01·s t ,,, 111 te1· 011 1·ecorcl co1·1·cspo11cls to t l1e wo1·s t ,v 111 te1· ol 
1nany places i11 No1·tl1 1\1neric;1, tl1:1t ol 1933-34. I11 Otta,v,1 tl1at year 
not 111t1cl1 sno,,, l1acl t,1lle11 ,111cl the te1111Je1·;1t111·es re111a111ecl ,1t 20-30 be­
low £01· a co11s1ste11tly lo11g JJer1ocl. At tl1;1t t1111e ,1 111aJ01· JJ,1rt of tl1e 
AJJple Orcl1ard :1t tl1e Ex1Je1·i111e11tal F,11·111 ,,,;1s k1llecl a11cl tl1e j\l[r1l11.1-

Pyrits-S01·/Jus collect1on ,1 t tl1e A1-IJ01·ett1111 ;1 I 1110,t ,vi peel ot1 t. l t 1s 1·e-
1narka lJle, !10,ve"ve1·, tl1at so 111,111y t1·ees s111·v1vecl, ,111ce yo1111gc1· t1·ees oi 
1nany of tl1e SJJecies ,,·011lcl' 11e,,er ,,,1thst,111cl sucl1 te1111Je1·,1t111-es It ,,,ot1ld 
see111 that incli,11cl11;1l t1·ees bt11lcl ltJJ a re,i,t,111ce ,1gai11st severe colcl te111-
JJe1·atures a11cl tl1e olcle1· tl1e}' g,et tl1e 11101·e 1·esist,1nt they IJeco111e - to a 
}Joint. S0111e t1-ees cl11ri11g tl1i5 JJc1·iocl ,11e1-e k1llecl b,1ck to g1·01111cl lc0 vel, 
ho1veve1·, a11cl sent ttJJ ne,,, t,,,igs tl1;1t cleveloJJecl i11to t1·11nk, 

vV01·k £01· tl1e fi1·:,t fo1·t}' ye,11·s ol the f\rbo1-et111n's existe11ce ,,,as ce11-
tered 111ainly 111Jo11 tl1e ]Jla11ti11gs o( 11e,11 SJJec1e, ,111cl v,1r1eties a11cl t,1ki11g 
notes on h,1rcl1ness, tl1e~e i11clt1clecl seve1-;1l thci11s,1ncl ,JJecies ,111cl va1·ieties 
of herbaceot1s pe1-e11111,1fs as ,,,ell as tree a11cl sl11·11l)s. 111 1938 a co111-
plete 1·e-assess1nen t ,v as g1,1en tl1e en ti1·e JJla11t111g, ;111cl ;1 111,1 J)J)i 11g pro­
gram ca1·r1ed 011t Tl1e ,,,J1ole f\1·IJ01·ett1111 w,1s cl1,1 iclecl 1n 20() ft sq11ares 
and all the J)la11ts co1-rectl}' 111,tJ)JJecl i11 tl1e sq11ares "l"l1e olcl S)'Ste111 ot 
enu111e1·at1011 ,,,;1s al):111clo11ecl ;111cl a ne,,, syste111 wl11cl1 ,l10,vecl ,IL a gla11ce 
the year of j)lant111g, 01 igi11 ;111c! 1·ef'e1·e11ce of eacl1 j)l,1nt, w,1s i11t1-oc!L1cecl 

It soon beca111e aJJJJ,1rent th,1t if any J)11l)lic,1tio11 ,v,1s to IJe fc)rtl1-
coming a tho1·011gl1 L,1xono1111c s11rvey ,11011lcl have to be 111acle 101· 1 L ,vas 
JJerfectly obv1ot1s th,1t 111;111y pl,1nts we1·e ,v1·011gly l,1bellecl. Even toclay 
this work is not fi111sl1ecl :1ltl1011gl1 co1111)letio11 1s ,,e1·y 11e,1r ,it J1,1ncl ,1~ 
fa1· as the olclc1· t1·ees ;11·e co11ce1·11ecl. 

Eml)ossecl l,1bel, l1ave 110,v reJJl,tcecl tl1e olcl ,:inc LYJJe - 2 icle11tilic,1-
tion labels are JJl,1cecl 011 e1•e1·y JJla11t ,incl e,1cl1 ,1Jeci111e11 cor1·ectly 1clenti­
tied is given ,1 clisplay lalJel ,lJJJJ1·ox1111,1tely 5 x 1 i11cl1e, 011 whicl1 1s e11-
gravecl the na111e, co111111on 11,1111e. loc,1tion ,111cl <.1ccessio11 1111111l)er l.,1bel­
ling is still quite ,1 JJroble111 ,15 1l is in 111osl JJttl)lic pl,1ces. 

Toclay tl1e 1\rl)orett1111 collcctro11 sc1·ve, ,1, ;1 ,0111·ce of ,ttJ)ply fo1· 
correctly na111ed 111ater1al 101· re,e,1rcl1 i11 forestry, forest ti·ee IJreecl111g 
and 111a11y JJh,1ses of !101·tict1ltL1re. J>1·og1·;1111s of 1·ese,1rcl1 i11clL1clc !1arcli-
11ess invest1gat1ons, JJrOJJ,1g,1tio11, g1·01111cl cove1·s, 11111lches a11cl c11It1vat1011 
JJroble1ns. 

The ArboretL1111 ,1lso olle1·5 10 tl1e ge11e1·;1J pt1IJ!ic ,1 1·et1·e,1t /1·0111 tI1c 
whirl of city life L,1rge s,,,,1rcl, of lav1r11, ,t tl1011sa11cl l,11·ge sl1,1cly trees, 
lovely JJ,11101·;1111,1s of tl1e Ott,1,,,,1 ,,,,Jle)' fro111 its looko11L,, ,1,v,1it tl1ose 
wl10 a1·e i11 ,e;11·cl1 of ;1 JJ!,1ce 111 ,,,J11cl1 to re,t CJr J)icnic 
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L,t~l ye,tr tl11·ot1gl1 tl1e S\JOnso1·ship o( a local 11e,vspa1Jer Hi Fi w,ts 
1nt1·oclt1cecl to tl1e 1\rbo1·et11111 Fo111· large 11n1ts, e,1cl1 cont,11ning six 
Io11cls1Jeakers we1·e l11clde11 i11 the t1·ees and on Su11clay ,1lte1·noo11s ,1 }J1·0-
gr,1111 oi 11111sic clesce11cled tIJJOn the thro11gs wl10 sat 011 the grass, 
IJr,111ches, or on their ow11 Iaw11 chairs b1·011ght !01· the pur1Jose This 
JJ1·og1·,1111 ,vas so JJOJJt1lar that 1t ,v1ll 1nost likely be cont11111ecl. 

Tl1e v:1!11e of s0111e s11cl1 g11111111ck to A1·bo1·et11111s 111 ge11e1·al, is JJc1·­
l1,11Js 111cst1111able, b11t tl 1 e1·c 1s 110 do11bt 111 111y 111111cl tl1at ,,,e ,,,e1·e ,1l-
111ost ~\\',11111Jecl ,,,itl1 JJl1011e calls abo11t trees a11cl sl11·11IJs eve1·y J\,fo11cl,1y 
11101·11111g IJy ,,1sito1·s who ,,,011lcl 11e,·e1· 11,,,,e otl1e1·v-,ise step1Jecl 011t oi thei1· 
c,1rs. 

* * * * * 
(Ed1t(J1's Note. l\'J1 l~11ckley cl1st1·1b11tecl a cle5c1·i1Jtive list ol ~elect 

t1·ees ,111d sl11·11bs g1·0,,,1ng at tl1e D01111111011 A1·bo1·et11111) 

l\•101)I~ll;\ TOll BlJCl(LEY: 1\1·e the1·e ,111y q11est1011s? 
l\•lll. J1\J\,fES ,,\!ELl"S: I a111 1nte1·estecl i11 Dapl,ne /101ttte(1n1i. I 

l1,1vc tl1e JJla11t, ,vl11cl1 I obta1necl fro111 Ca11acl,1 I wot1lcl like to k11ow 
• It~ 01·1g111 

J\,IOl)EllA1·01z BUCKLEY· It ,vas clevelo1Jed at ,t 11u1·se1·y in 
11r1t1~l1 Col11111b1a. 1 !1ave forgotten tl1e nat11ral l1,1b1tat, but I c,111 tell 
yo11 late1· s111cc l l1ave it i11 n1y notes. 

l\•lll. ,,vELI"S: Is 1t l1ardy) 
J\,IODEll;\TOll l~UCKLEV': It 11,1s dlJ011t tl1e s,1111e l1,11·cli11ess ,ts 

JJ11pl1111! (Jd(J1 Cl, 

Jvlll. K. B FlSHEll: I ,,,ould like to ask ho,v 1011g yot1 l1avc l1<lcl 
D11pl1nc lJ111·/11u1>rJdt 111 Ott:twa) 

l\'f0DE1l;\ TOR BUCKLEY: I ,vot1lcl S<lY 11ot 111ore than three 01· 
• 10111· years. 

If tl1ere arc 110 ft1rther q11estio11s, I ,viii tt11·11 tl1e 111eet1ng over to 
H11gl1 l\1I1·. Presiclent. 

PRES I DENT ST EA VENSON: Thank you, l\1f 1·. B11ckley, lor tl1,1t 
very excellc11t cl1sse1·ation ancl for yo11r t,ne p,111el. As yot1 ,111 k110,,, 
we l1,1ve 0111· c111est1011 IJox JJrog1·a111 scheclulecl tor tl1is even111g at eight 
o'clock. 

;\re tl1ere a11y a11110L111ce111ents befo1·e \\'e ,1CIJOL11·11? If 11ot, we will 
~t,111cl ,1cljot11·11ecl 1111t1l eigl1t o'clock. 

(Tl1e 111eet1ng 1·ecessecl at lou1·-f1fty o'clock) 

• 
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PLANT PROPAGATION QUESTION .BOX 

FRIDAY EVENING SESSION 
December 5, 1958 

Tl1e Plant P1·01J,1g,1tio11 Q11e~tio11 Box Sess1011 of the Eighth Annual 
r-.1feeting co11venecl ,it 8:00 P.i\11 I)r. Sidney vVax111an, University ot 
Connecticut IJresic!ing. 

Tl1e t1·a11scri1Jt o( this sess1011 ol the a111111al 1neeting is not recorded 
in these Proceeclings. 

* * * * 
SATURDAY MORNING SESSIO'N 

December 6, 1958 

* 

The 111ecti11g ,v,1s c ,1llec! to orde1· ,it 11ine-ten o'clock by President 
Steavenson. 

PRESIDENT ST EAVENSON. ,!\Te ,ire honored and privileged to 
have "'ith us tl11, 111orn1ng :1s 01,r (J,1nel 111oclerator r-.1fr. Albert G. John­
son, of tl1c Depa1·t111ent of Hortic11lt11re, U11iversity of r-.1Iinnesot,1. r-.1r . 
. Johnson is e11g,1ged in orn,1111cnt,1l JJl,1nt IJreccl111g at the new r-.1111nesota 
Landscape Arl)o1·ct11111. M1. 1 ohnson. 

ivIODERA1"01Z JOf--INSON: It is 1ny privilege and honor to act 
as mode1·ator ,Lt this session 

011r fi1·st SJJeaker, as )'Olt ,111 know, is Dr. K,1rl Sax. I tirst beca1ne 
aware of Dr. S,1x's n,1111e ,vl1e11 I w,1s i11 scl100I. It was in a bibliography 
I was preJ)aring 011 tl1e s11IJJect ol ge11et1cs. Later when I became inter­
estecl in conife1·s, I s,1,v his 11,1111e i11 tl1c b1bliograph1es of articles on the 
1nor1)!1ology of tl1ese /Jl,111 ts. Tl1en I he,1rcl of l1i111 a~ an eminent horti­
cult11rist in co11:1cction ,,,1tl1 tl1e ,,•01·k conducted at the Arboretu1n in 
ivfontreal He 1s JJ1·es1tle11 t of tl1e Genetics Society ot America, and 
Professor ol Fo1·cst1·y Ho,,, 111,111y fields a 111an can be ve1·sed in I don't 
kno,v, !Jut aJJpa1·e11tly D1·. S,1x l1<ls 110 lin1it Dr Karl Sax. 

Dr. K:1rl S,1x JJrese11 tee! !1is JJreJJ,trecl aclclress on ''Breeding Orna­
n1ental T1·ees a11cl Shr11IJ, ' (ApJJla11se) 

BREEDING ORN.I\.MENTAL TREES AND SHRUBS 
KARI, SAX 

.4111old ,41·bo1·etitn1. 
H n1-vn1·d. U11 ive1·~1 ty 

fnn1r11cn P/r,111, 1Wr1ssc1cl1i1setts 

1n s0111e 1·es1Jects the breec!111g of or11,1111e11tal trees and shrubs is 
easie1· tha11 IJreecli11g c1·01J JJl,111t~. ,,voocly plants ca11 be p1·opagated by 
cuttings 01· lJy g1·:1lt1ng so tl1at 1t is 11ot 11ecess,1ry to prod11ce ho1nozygous 
segregates ,,•hicl1 ,,•111 b1·eecl t1·11e f1·0111 seecls For the same reason, it is 
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11ot 11eces,,11·y to 1)roclt1ce a fe1·11le l1yb1·icl, if £1·uit is 110 01·11a111e11t,1l asset. 
S0111e k110,vledge ot ge11etics a11cl cytology ca11 be hel1Jtul. The 

!)!ant IJreecler sl1ot1ld have so111e k110,vledge ot the breecling lJehav1or of 
l1eterozygot1s and ho1nozygous va1·iet1es, tl1e inheritance ol clo111in,111t ancl 
1·ecessive characte1·s a11d tl1e C)1tological basis ot hylJr1cl ste1·1!1ty. 111 
JJast years JJla11t IJrecdc1·s v11asted conside1·able ti111e and etlo1·t 111 c1·ossi11g 
c.0111111ercial clouble for111s ot carnatio11s to get 11e,v types, 11ot 1·e,1!1zing 
1!1at tl1esc tyJJes :-11·e l1ybr1cls bet,vee11 ,,1orthless ''IJt1llheacl'' clot1bles ,incl 
single tlo,ve1·ecl £01·111, A, ,1 1·est1lt they obtainecl only filty JJe1· cent 
co111111ercial clot1bles, ,,,J1e1·eas 1£ tl1e)' had crossecl ''bt1llheacls'' ,,1 itl1 sin­
gle5 they wot1lcl l1ave obtainecl 100 per cent co1n111erci,1l dot1bles 

Often, l10,vcve1·, the ''shotgun'' tecl1niqt1e is adeqt1ate, espec1,1lly ii 
one 1s crossing l1ortic11ltt11·al v,1riet1es ,,,hich a1·e of hybrid origi11 C1·0,s­
es are n1ade ancl l,11·ge JJOpt1lat1ons are grown fro1n ,vh1ch the desired 
types can be selectecl tor ,,egetative propagatio11. I11 111ost c,1ses we ,11·e 
looking for s111all segregates ,,,hich bloo111 ,it an early age, so tl1at the 
hyb1·id seg1·eg,1te, clo 11ot 11eecl excessive space or t1111e 111 the test JJ!ots 

In 1nost breeding syste111s 1t is desirable to control cros, polli11at1011. 
The first steJJ is tl1e JJ1·even11on of pollination by insects, or by the wine!, 
so that only the JJO!len tro1n the desi1·ed male JJarent will tu11ctio11 in 
tl1e JJrocl11ction o( the hy!Jrid. The anthers of the tree or shr11b selectecl 
to be tl1e le111ale parent m11st be remo,1ed before the JJollen is shecl in 
<Jrcle1· to avoicl self-JJo!lination Even when the s1Jecies is seli-ster1Ie, the 
I lowers sho11lcl be en1asc11lated and the petals re111oved before tl1e I lower 
<Jpens lo avoicl insect tJollination. In ma11y genera the IJetals a11cl ,111-
thers can be 1·e1novecl togethe1· by inse1·ting the tht1111b nail below tl1e 
,eJJ,11s ,ind p11ll1ng or breaking oft tl1e sepals, petals ancl the antl1ers in 
;1 single operation. Plants ,vith conspic11ous flowe1·s ;11·e u5ually insect 
poll1natecl, and 1£ the petals are removecl the insects do not c,1rry JJollen 
to the stigma. 

Flo,vers. whicl1 ,ire ,,,ind pollinatecl, s11ch as the JJopla1·s, ,villo,v, 
,1nd conifers, 111ust be protectecl fron1 loreign JJO!len. This ca11 lJe clone 
by e11closing the fe111ale flo,vers ,,,1th paper \Jags before the pollen fro111 
the 1nale flowers is shecl and re111ov111.~ the ba.~s only 1011,~ eno11,~l1 to 
poll1n,1te with the desirecl J)Olle11. This n1ethocl l1as tv110 cl1saclvant,1ges 
[11 the 1\rnold Arl1oretu111 the JJaper bags arc ,,uJ11er,1lJle to s111,1ll !Joys, 
espcc1ally tl1ose 011 h11nting expeclitions ,v1th BB g1111s. 111 tl1e case ol 
conifers, the 1·e1110,1al of tl1e bag to per1n1t a1·tif1cial JJOllination exJJoses 
the fe111,1le co11e to ,1i1· bor11e J)ollen This can be ,1vo1clecl by i11 jccti11g 
tl1c polle11 tl1ro11gh a hole in tl1e bag, b11t this 111ethocl h,1s cl1saclvantages. 
A 111etl1od clevcloped by tl1e foresters avoids so111e ol these t1·011!Jles. 
Tl1e fen1ale clo11es are enclosecl i11 a JJolyethylene or paJJe1· bag a lew 
weeks IJefore no1·111al JJoll1nat1on ti1ne. The heat ,vithi11 the b,1~ l1aste11s 
cone develoJJ111en t so tl1at it is recept1 ,,e befo1·e the ,11r is I 1lled with 
polle11 Tl1e 111ale cones are forced 1n the san1e ,vay so that JJOlle11 c,111 
IJe collectecl to cl11st 011 the fe111ale co11es ,vhen tl1ey ,11·e rece1Jt1ve 

Polle11 ca11 lJe collectecl fro111 clehisc111g antl1e1·s in tl1e i1elcl e,11·ly i11 
tl1e 11101·ning, bt1t it 1s better to collect tlo,,,ers abo11t to OJJe11, SJJreacl 
thc111 011 a sheet of JJaJJe1·, or float the111 i11 a shallow p,tn of water, ,1ncl 
collect the JJO!le11 the next 111c>rn1ng Branches witl1 flo,ver b11cl~ ;1bot1t 
to OJJen can also be brot1ght indoors and ,viii JJ1·ovicle JJolle11 tl1e follow-
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111g day. 1"11e J)olle11 c:111 IJe collected 111 s111<1ll vi,1ls <111d applied witl1 
a small c;1111e1•~ l1,111· !)rt1sl1, 01· tl1e OJ)eni11g a11tl1er can be picked up with 
a pa11· ol £01·cc1)s a11cl tised to IJ1·11sh the polle11 011 the stigma. 

Ofte11 1t 1s 11ece~s,11·y to ,tore JJolle11 1t tl1e bloo1n1ng tin1es ot the 
J)a1·e11t,1l SJJec1es 01· v<1r1etics clo 11ot overlaJJ Tl1e pollen ot 1nany spe­
cies c,tn be sto1·ecl 101· l011g JJe1-1ocls ol ti111e by placing 1t 1n a vial i11 ,1 
clesiccato1· 111 ,t 1·ef1·ige1·,1to1·. ~J-l1e ,,1al 1tsclt c,111 be 111<1de i11to a des1c­
cato1· by JJt1tt111g ,0111e c,1lci11111 cl1loricle 111 tl1e b,1se ol tl1e vial a11cl cove1·-
111g it ,v1 tl1 ,1 cl1sc ol J)Oro11s J),1 J)e1· Tl1e polle11 can IJe JJlaced on tOJ) ol 
tl1e paJJe1· JJ!t1g JJ1·01)e1·ly se.1lecl, tl1e ,,1,1ls keJ)t t1nde1- 1·et1·ige1-atio11 will 
J)1·eserve tl1e J)Olle11 ol so111e SJ)ec1es tor ,1, l011g as a )'ea1-

T1·ees ,,,J1icl1 111,1tt11·e tl1ei1· seecls 1·apiclly can be crossed in the green­
l1ot1se b)' 11s111g l lo,1'e1·111g l)1·,111ches. Br,1ncl1es ot poplars, willows, elms 
,ind so111e ol. tl1e 111,tJJle,, "'l1e11 ct1t olf JlI~t belore tl1e flo"'ers open, ancl 
tl1e ste111s keJ)t 111 lresl1 ,,,;1te1·, ,,,111 JJroclt1ce 111,1tt11·e seecls when cros,ecl 
111 the greenl1ouse. 

Ofte11 tl1e t1·ees ,111cl sl11·t1 IJs ,vl1icl1 IJ!oo111 early in the SJJring set a 
J)Oo1· c1·op ol ,eccls clt1e to i11j11ry l)y tl1e cold ,ve<1ther vVe have hacl 
111t1cl1 !Jetter 1-es11lts i11 JJroclt1ci11g J)!t1111 X J)eacl1 hybrids wl1en dwart 
plant.s ,11·e JJl,111tecl 111 t11l)s ;111cl 111ovecl 111to a cool greenhouse at flower­
i11g t1n1e. Tl1e J)e,1c.l1c, ;111cl j)lt1111, ;11·e cl,vartecl by budding tl1en1 011 
P1'ltn11s tn111r:11tr1.,r1 so tl1,1t tl1ey c;111 IJe 111ore easily grow11 1n t11bs in the 
g 1·cc11 !1011se . • • 

Cros,es l)et\\'Ce11 cl1st,111t ,JJecie~ 01· ge11era ca11 so1netin1es be ind11cecl 
l)y use of a fruit ,ett ing l1or111011e. 13rock, working at the John Innes 
Hort1c.ult11r,1l ln,titt1te 111 Engla11d, \\·,ts able to cross pears with apples 
by treat111g the c11t c,1lyx ol tl1e lc111<1lc flower with a lruit setting hor-
111one, th11s JJrc,,c11ti11g tl1c ;1IJsc1ssio11 ol the [lower i)e(ore fertilization 
,1ncJ e1nbr7·c, clevelo1)111e11t occ11rrecl 

111 ,0111e case, fcrt1liz,1tio11 111,iy occt1r in species l1ybricls, b11t the 
e111bryo cloes 11ot cleve!cJJ) to 111;1tt1r1ty. 111 such cases embryo cultt1re 
,viii save tl1ese e111IJ1·yo,. E111IJ1·yo c11lt11re in plant breeding was ti1·st 
t1sec! by L,1ib,1cl1 1n Ge1·111,111y ,111cl 111ore refined techniques, 11sing n11-
crie11t ag·ar ;111cl ;1t1xi11,, l1,1ve IJeen t1secl in this cou11try. 

In JJe,1c.h hybr1cl,, tl1e l,1te !)1· 131,ike ot Ne,v Jersey t1sed to extract 
tl1c seecl ,111cl c11lt11re it IJefo1·e 1t i)eca111e clor111ant, thus getting a seed­
ling tl1e ye,tr tl1e c1·oss ,v,ts 111,1cle. 1-\ s1n1ila1· techniqt1e has been 11sed 
i11 tl1e b1·eecl111g of 1-ose, 111 C,1!1!01·111:1 IJy La1n1ne1-ts. Taylor t1ses ver-
1111c11l1te fci1· g1-o,v111g 11ect,1r111<: hylJ1·1cls, a11cl i11 the long season of Cali­
lor111;1 tl1ey IJeco111e l,11·ge e11ot1gl1 to b11cl 011 ,1 standard rootstock the 
s,1111e ~11111111er, tl111s s1Jeecl111g 111) tl1e b1·eed1ng progra111. Sphagnu1n is 
,t goocl 111eclit1111 fo1· g1·0,,,111g tl1c 111;1tt11-e 11akecl seed si11ce it is a 11atural 
a11t1b1ot1c ,111cl recl11ce, cl,111ge1· of lt111g11s i11tection. 

1\ \\'l<le ,JJec1es l1ylJ1·1cl 111,i_y J)1·oclt1ce ,1 vi,1ble e111bryo, but the young 
,ecc!l111g 111,1y clif ,it ,111 e,11-Jy ,1ge 01· g1·ow ve1·y slowly. This behavio1· 
,va~ £01111cl IJ)' l~1·ock 111 ,tj)j)le X 1>e,11· l1yl)1·icls, !)tit when tl1e hybrid was 
b11clclec! 011 e1tl1e1· ,tJJJJle 01 J)e,11· it 111;1cle IJette1· g1·owtl1. vVe have had 
si111il,11· ex1Je1·1e11cc, ,,,1tl1 0111· IJl11111 X JJeacl1 !1ybr1cls AIJout 100 hybrids 
l1ave bec11 ol)tai11ecl cl111·1ng tl1e J)ast four years, b11t 011ly three have su1·­
v1vecl 011 tl1ci1· ow11 1·oot, 011c ol tl1ese ,vas !)t1clded on P. tornentosr, 
fot11· ye,1rs .1go .111cl ci11 JJ pe111c11 tl11·ee years ago. I11 1958 the original 
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hybrid ,vas le,s tl1a11 ,t foot t,111 a11cl ve1·y leeble ,tt tl1e ,tge of lot11· yc,11·s. 
On P. tomentosa it ,v,1~ ,1bot1t \I Jeet tall alter tl1ree ye,11·s, ancl 011 1Jeacl1 
it ,,,as nearly 5 leet tall a11cl 1·easo11alJ!y v1go1·ot1s ,tt tl1e ,tge of two yea1·s 
after bucld111g. .1\jJjJ,-11·en tly so111e ol tl1e \\'eak l1ylJricls ca11 lJc s,1vecl if 
jJropaga tee! 011 su1 ta IJ!e 1·ootstocks. 

This techn1qt1e h,1, ,tlso IJee11 11secl ,vit\1 !1l,1c !1ylJ1·1cls. Tl1e ''Cl1i• 
nese'' lil,tc, S)>1111!!,rt cl1111e11,1J, 1s ,1 l1)'lJ1·icl IJet,vec11 .S lr,c1111r1t11 !1·0111 
China a11d ."i 1;11/g11111 L1·0111 tl1e R,1lk,111s Tl1e c1·oss is e,1s1ly 111,tclc ,111cl 
the hybrids 111akc goocl g1·0,,,tl1 tl1e !11·,t yc,11·. 111 ~t1b~e911c11t yea1·s tile)' 
begin to die and ,1fte1· li,,e 01· six ye,11·s ,1l111ost ,111 a1·e cleacl. S0111c of 
these ,,·eak !1yb1·icls ca11 IJc s,1vecl !Jy g1·aft111g tl1e111 011 S. v11 l,gr11·1., seccl­
lings 01· 011 ct1tti11gs ol establ1shecl clo11es ol S cl1111ens1s. 

In so111e cases 1t 1, 11111cl1 11101·e ell1cie11t to let tl1e i11sects clo tl1e 
l1ybridiz1ng. \r\Te !1ave i11 tl1e A1·nolcl A1·IJ01·et11111 ,1 single SJJec1111e11 ol 
Sy1·111g/1 lac1n1r1l/1 s111·ro1111clecl by ,•,11·,eties of tl1e co111111011 ]1lac S 11itff;!1111 
Since the lilacs a1·e l,11·gely sell-ste1·ile, 111o~t of tl1e seecls set IJy S lr1c1n1atc1 
JJ1·odt1ce hybricl seecll111gs 

Abot1t ten ye,11·s ,tgo ,,,e JJ1·oclucecl .1 ll)'IJ1·1cl JJ!t1111 111voJ,,i11g 1~. bes­
seyi. It 1, a ve1·y h,11·cly JJ!t1111 ,,,1tl1 l,11·ge1· a11cl !Jetter f1·111ts t!Idll tl1ose 
ol P besse)>I. [t ,,·,1s g1·0,,·11 i11 ,t collcct1011 ol otl1er JJ!11111s 111cl11cling 
P. do111est1c11, P. 111cc1·11c1, ,111cl otl1e1· s1Jecies Tl1e l1yb1·1cl JJrocl11cecl opc11 
jJo!li11ated seg1·eg,1tes, a111011g ,vl11cl1 ,1•e1·p seve1·,1] 11•1tl1 tl1e vigo1· ,111cl le,tl 
cl1a1·acte1·s of tl1e P clo•111:st1c11 ,,,11·icty. S111ce tl1e l1es,e)'l l1ybr1cl is a 
dijJl01d ancl tl1e St,111ley 1s ,t !1ex,11Jlo1cl tl1e h)1b1·icl ,l1oulcl be ,t tetr,t]Jlo1cl, 
a11d p1·eli111i11a1·)1 so111,1t1c cl11·0111oso111e co1111ts co11fir111 tl1i~ ,1sst11111Jt1011. 
Hybr1cls bet,1'ee11 cl1JJloicl ,111cl l1cx,11Jlo1d JJlt1111s l1,1ve lJee11 111acle l)y ,11·t1-
f1c1,1l polli11,1t1011 i11 both E11gl,111cl ,111cl C,111acl,1, lJtI t It i, e,1sie1· to let 
tl1e !Jees clo tl1e ,,·ork 

In<lt1ced JJolyJJ!oicly is a t1sef11! tool 111 JJ1·ocl11ci11g ne,v tyjJes ol !101·ti­
ct1ltural JJ!ants. TPtra1Jlo1cl JJ],111ts 11511,tlly !1ave la1·ger d11cl 11101·e clee1J· 
ly colo1·ed flo,ve1·s tha11 clo cl1fJ!o1cls l"l1e chro111oso111c 1111111be1· ol cliJJ· 
l01ds c,tn !Je doublccl by so.1k111g the seecls 111 0 I JJer ce11t colcl1ici11c 
,olt1tion 101· a clay or t,vo, l)y trc,1ti11g tl1e growi11g JJOi11t ol tl1e seecll111g 
with tl1e solutio11 for se,1e1·;1] cl,tys or s111ea1·111g tl1e yo11ng seecll1ng- witl1 
a (J.5 per cent colcl11ci11c solt1t1011 i11 l,1110!1n JJa,te Tl1e tet1·a1Jlo1cls 111,1y 
be of i1111necliate l1ortic11lt111·;1l v,1lt1e, 5ucl1 a, 1l1e tetr,tJJloicl sn,tJJc!1·dgo11s, 
b11t often tl1e1r greatest valtte is 111 tl1e JJroclt1ctio11 of lriJ)!cJicls lJy c ros,-
1ng the111 with cl1JJloicls 

A tetraploicl J<'rJJ'S)'i/11r1 ,va, JJrocl11cecl at tl1c A1·11olcl 1\1·!Joretu111 
11e,1rly 20 ye,tr, ago by tre,1t111g ,t ,eeclli11g of Ji'. 1r1te1·1r1edic1 ,vith colcl1i• 
ci11e. It !1as large, clee1J yellow JJ0,ve1·s lt w,ts dw,11·clecl tl1e Li11clley 
1neclal o( the Royal Ho1·t1c11lt11r,1l Society, bt1l l1,1, 11ot !Jee11 ve1·y JJOJ)t1l<1r 
in this cou11t1·y bec,tttse of it~ r,tther still growtl1 halJ1t. It ,v,ts crossecl 
w1tl1 the cliplo1d lo JJrodt1cc t1·iJJ!oicls Ol the ,ever,1! clo1.en JJroge11y 
011c was n,1111ecl Beatrix F,1r1·,111cl, 111 l1011or of 1\111eric,1's ]e,1cl1ng W(>111;111 
lanclsc,11Je garde11e1. 1·111s t1·11Jloicl v,1r1ety !1,1, very large flower~ ,111cl 
vigorous vegetative g1·owth. A11otl1c1· ~cg1·eg,1te 1s of 111ore co1111Jact 
growth and ,vitl1 cleep, orange-yel!o,1' f lo\\'e1·s · tt1r11ecl ot1l to be ,t tetr,t· 
plo1cl This w,ts t111ex1Jectecl s111ce !01·,ythid', ,11·e ~ell-sterile. Pe1·h,1p5 
JJoly1Jloidy 1·esto1·ecl self-fe1·t1lity ,111d tl1e tet1·a1J]o1cl JJ,1re11t w,1s accide11-
t,1lly self-polli11atecl. 
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The use ot f;-1cl1lt;1tive ,11Jo1111ct, J)er1111ts tl1e 1Jrocll1ct1011 ol l1yb1·ids 
whicl1 breecl t1-l1e tro111 seecl. Tl11s le,ttltrc is 11ot i111po1-tant i11 ho1·ticltl­
tl1ral plant, wl11ch c,1n IJe 1)ro1),1gdtecl vegetdtively by cuttings or grafts, 
but 1t col1lcl be ol gre,tt 11111)ort,1nce in clevelo1Ji11g ''clonal'' varieties of 
rootstocks ,vhich col1ld be g1-o,\'Il lro,n ,eecl ancl thlts avoicl the J)OS­
s1bility of virus 111tection 11-0111 inlectetl 1·ootstocks Apo111ixi, is co111-
111on in aJJples, ha,vtho1·11s, coto11caste1-s ,111cl otl1er Po11101der1e. We have 
been ltsing tl1e l,1c11 I td t1vel y ,11Jo111ict1c 1\!l r1 /11s 1l11-ge11 tz ancl the v:11-iety 
1·osea 1n ol11· breecl111g work Tl11s SJJec1es ,111cl its variety 11or1nally p1-o­
dl1ce 90 1Jer cent or 11101·e ot 111;1te1-11,1ls, iJltl hyb1-icis can be obtained. 
The variety 1·0.~er1 1s JJrobably ,t SJJOnt,1neol1s l1ybr1d IJet,vee11 tl1e tetra­
ploid JV! sr11 ge11tz ,111cl ,t 11e1gl1bori11g cl11J!oicl, since 1 t 1s a t1-iploid. 

Hybrids of 1vlrzlu~ sr11-gentz i11cll1cle ,1 variety n,1n1ed ''lvl,try Potter," 
one of Profe,sor S,irgent's clai1ghte1-s 1 t i, s111111,11· to JV!. sc11·ge11tz 1 osea, 
bl1t n1ore v1go1-ous Anotl1e1· l1~,b1-1d, 3334(), 1s ,1 cross bet,veen JV!. sa1·­
ge11tz 1·oserz ancl 1W. ast1,1ca111cr1. It l1,1s tl1e gro,vtl1 hdbtt ol the 1nother 
1Jlant, ,1lthol1gh large1·, a11cl l1,1s l:11-ge, 11,tt, J)ink flowers wl1icl1 are lra­
grant, but ltntortl111ately tl1e f1·111t, ,trc 11ot ,1ttr,1ct1ve. '1-h,s hybr1cl is 
t1-1plo1d and te11cls to b1-eecl trlte fro111 ,eccl, incl1cat111g tl1,1t t,1cultative 
,1po1nixis is do1111na11t S0111e ol tl1e J)1·ogc11y ,ire tet1-,t])loids, 1nclicat111g 
tl1at the 11111·ecl11cec\ egg cell 111,1y !Jc 1Jolli11,1tecl by JJolle11 tro111 ne1gh­
bo1-ing cl1ploicls. Tl1e tet1·,11Jlo1cls 1-esc111IJle the 111othe1· JJlar1t, b11t bloo111 
a fe,,, clays earl1e1· ,111cl l1dve l:11·ge1- llo\\,e1-s. 

It is ofte11 d<:',11·,1ble to olJt,1111 orn,1111ent,1l 1Jla11ts wl11cl1 bloo111 late1-
111 tl1e SJ)1·111g 111 01-cle1· to ,1vo1cl e,1rly f ro,ts. 1·11e St,tr J\,fag11ol1a is a 
lovely JJla11t \\•1tl1 tis, bltt too olte11 tl1e llo,ve1-s a1·e inJltred by cold 
weatl1e1·. Crossed \\•itl1 ,1 l,1te flo,ve1-ing SJ)ec1es, sucl1 as MagnrJlzlz vz1·­
g1111ana, 1l sl1ol1lcl be 1Jo,,11Jle to get segreg,1tes 1n the second generation 
wl1icl1 wo11ld l1ave tl1c 1\!f. stellr1tr1 ty1Jc of tlower a11cl growth h,tlJit a11cl 
yet bloo1n seve1·:1l ,,,eeks late,·. lvfiss Re11sl1aw, at the Arnolcl Arl)ore­
lttm, has !)ee11 ,,,ork111g on tl1i5 co1nlJi11,1tio11 lor sever,1! years. 

In orcle1· to co111IJine tl1e clcs11·ecl cl1,1r,1ctc1 s ot t,vo JJarental varieties 
1 t is olte11 11eces,,1ry to g1-o,v la1-ge 11 L1111 !Jers of segregates. It the hy­
lJ1·icls req11i1·e 111;111y ye,1rs to co111e i11to llo,ver a11cl f1·t1it, ,t breeding pro­
ject can co11su111c ,t lot of t1111e ,111cl 111011cy. 111 orde,- to ,peed ltp llow­
e1·ing of hyb1-icl ~eecll1ngs ,111cl to co11sc1 ve S\Jace, 111a11y plant breecle,-s 
graft the young ,eecll111gs 111to 111;1tu1-e l)ca1-111g trees. vVl1en they !lower 
ancl frl1it, tl1e cles11-cd 011cs c,1n IJe JJl'OJJag,1ted ancl tl1e others cut out 
and disc,1rded 

It n1atu1·e 1Jl,111ts ,ire 11ot c1vailable ,ts nurse trees, the seecllings 1nust 
l)e grown to the tlower1ng ;incl lruiting ,t,1ge vVe grow the young seed­
lings 1n tl1e nL1rsery for ,1 ye,tr or t,vo and the11 tra11s1Jlant the1n four or 
live feet ap,1rt 1n I ow, ten Leet aJJ,1rt. 111 111ore recent years we l1ave 
tried to select the de,irec! tyJJC 111 tl1e 11t1rsery row, since we were prima­
rily interested 1n s111all orn;1111cnt,1I trees wl11ch bloo111 c,1rly. By culling 
out the very vigorou•. t1·ecs it 1s 1Joss1blc to keep the111 in the nursery 
with row, ioL1r feet ,11J,11·t, ,incl tl1e trees ,p,1cccl two feet apart, tor three 
01· fot1r years Scoring tl1e ste111, ol tl1e l,1rger trees c,111 check growth 
consiclerably, bttt 1t cloes not l1a~te11 the t1111e ot flo,vering. 

Certain v:1r1eties 01· spe,1e, ,ire SlIJJe1-io1- to others ,ts IJreccli11g stocks. 
A111011g the ,t\Jples 1\!f!1l1i., .1pr:ctr1/J1/1s is the n1,1ter11d! p,1re11t ol such ottt-
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;.,tancli11g ,,arieties ,ts 'K,1tl1cr111e' JJroclt1cecl ,tt Rocl1estc1· Pa1·k, 'Bla11che 
A111es' J)rodt1ced at tl1e 1\rnolll .!-\1·bo1·ett1111, and pro!)ably 'Dorotl1ea,' a 
spont,111eous sceclling 101111d 111 tl1e 1\r110Icl 1\rborett1n1 by l)r. \,Vyn1an. 
A111011g tl1e l loweri11g cl1err1es 1~. s1t/Jl111 tzllrt l1as J)t·oduced ,1 n11mlJer of 
111terest1r1g seg1·eg,1te,, 1nclt1cli11g the l)e,1t1t1lt1l, s111all 'H,1lly Jolivette' 
cl1err)' ,vitl1 its se111i-clo11ble flo,1e1·s ,111ll 1011g JJe1·iocl ol bloo111. 

Co111ler seeclli11gs occas1on,1lly J)rocl11ce cl,va1·f segregates ol orna1ncn­
tal ·v,1lue. A11 011tst,111lling e"X,11111Jle 1s JJ1c1:r1 glr1'l1c11 con1c11 In 1904 
1~ro(esso1· J G. J,tck ol tl1e 1\1·nolcl 1\1·\Jo1·et11111 collectecl wl1at !1e tho11ght 
were ,eecllir1gs ol P. r1ll1e1·t1r111r1 i11 B,11111, Ca11acl,1 ancl se11t tl1e111 to the 
Arl)oret11111 One ol tl1e111 JJrovecl to lJe tl1e 111vc11ile d,v,11·t ,vhicl1 cloes 
11ot JJrocl11cc cones, b11t 1s f'asrly J)1·01)agatecl by c11tt1ngs. So111e ol tl1e 
ll\v,11·t conrfcrs, s11cl1 ,is tl1e cl,1':1rl P11111s 1)1lve1t11.1, J)1·od11ce co11es ancl the 
seedling, ,trc clv1·,11·ls. N111·ser)'Jl1e11 ,,•110 gro,,, l,1rge 1111111be1·s ot conifer 
&eedl1ngs ;.,]1011lcl s;11'e tl1e cI,,,,11·fs ,ind test the111 101· tl1ei1· val11e a& 01·na-
111e11t,1ls . 

i\'l11tat1011s ,11·c tl1e JJ1·1111,11·y s0111·ce ol \',11·i,1t1011 111 JJl,111ts a11d ,1n1-
111als, l)11t 11111t,1t1011s ,11·e 1·,11·c i\'l11t<1t1011, ca11 be greatly 111c1·easell by 
s11bJecting pl,111ts 01· ,1n1111,1ls to X-1·:1ys 01· otl1e1· 1oniz111g 1·adiat1on. In 
tl1c c,1se o( trees c>1· sl11·11bs tl1e clo1·111,111t scio11s c,111 be i1·rad1,1tecl witl1 
X-r·ay 01· ne11tro11 so11rces, ,,,J11cl1 can not be t1·,111s1)01·ted to tl1e f1elcl, ancl 
tl1en gr,1ftecl onto JJl,111ts 111 tl1e 11111·sery 01· 01·cl1a1·cl. G1·,1nl1all 111 S,ve­
dcn, ,111cl Bisl10JJ in C,111acla !1,1,,c JJ1·oclt1cecl l1·t11t colo1· 11111tat1011s 111 ap­
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, ,11·e the ])est 
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* * * * * 
j\,JODERATOR JOHNSON. I a111 s111·e D1·. Sax, alte1· this 111ost 

interesting talk, ,,,011lcl be glad to ans,ver questions. \,Ve have a few 
1nint1tes, if tl1ere are questions on so111e ol this 1naterial. 

i\,JR HANS I-JESS. D1· Sax, how has the t1·ee ''Hally .Jolivette'' 
l)een JJ1·opagatecl, by b11clcling, g1·alt1ng 01· c11ttings, 



l)lZ. SAX: vVe ]1;1ve J)rOJ)agatecl it ve1·y easily by ,of twoocl ct1l­
t1ngs The1·e is nothing to 1t Yot1 get ,tl111ost 100 JJer cent t,tke. Yott 
clo have to be ;1 little c;1relt1l tl1e fi1·st w111te1·. It JJrobably wottlcl IJe 
IJette1· to keep the111 ove1·,,•i11te1· tl1e li1·st ye<11· i11 ;1 tJ1·otective colcl l1·,1111e 
01· pit. Tl1ey '\\•ill flo'\\•e1· ,·c1·)' e,11·1)', ,0111eti111es ,vl1c11 only t'\\10 ye,11·s olcl, 
f1·0111 ct1tt111gs ,111cl ,1l111ost 111,,;11·1<1bly ,,,J1e11 tl11·ee yea1·s olcl. 

This wot1lcl be tl1c JJc1·lect JJl,111t to g1·0'\\1 111 co11t,1111c1·s. Yo11 c,111 
g1·0,,, it 1n ,t 1·,1tl1e1· ,111all c,111 a11cl sell it 111 flo,,1e1· ,incl clot1IJ!e yot11· JJ"rice. 

l\•IR. J. C. i\•Icl).'\NIEL (ll11ivc1·,1t)' ol 111111ois, U1·IJ,111,1, Ill.): l)o 
1nan)' o( these JJe,1ch-JJl11111 hyb1·icls l1,1,1e sl1owy llo,,1e1·s;, 1·11e 011ly ones 
I have see11 lost thei1· IJ11cl, IJelo1·e tl1ey OJJe11ecl. 

DR. Sf\X. Ot11·, l1,1ve 11ot flo,verccl yet IJttt I ,11,JJCct tl1at will be 
the c,1se \•Ve h,1ve hacl c1·0,,e, of 1:11111111J 111c<111r1 ;incl 1:1 !Je.s.s<:y1, w1tl1 
111ce vigo1·ot1s plants ,111cl llo,,1e1·,, b11t 110 f1·t11t 1·11c IJ11cl~ ,tbo1·t JJ1·io1· 
to flowe1·111g \•\111e11 yot1 clo11 ble tl1e cl1ro1110,0111es )'Ot1 clest1·oy ,0111e of 
tl1e fertility Il '\\'e ca11 j11st get s0111e ol tl1e P. !Je.1se)>1 blooci into so111e 
c( tl1e JJeaches ,,•e '\\'Ottlcl like th<1t i11 tl1e 1101·the1·11 st<1tes 

i\•IR C. DeGR001' D1· S,1x 111igl1t be 111te1·estecl to k110,v tl1at 
,ve have l1,1cl p1·ol11se flo,,1e1·1ng of tl1e A1·11olcl Dw,1rf fo1·ysthi,1. 

DR. Sf\X. I sttSJJect 1f ,,•e t,1ke ottr JJI'OJJagati11g ,,·ood t1·0111 llo'\\1e1·-
1ng shrt1bs tl1e)' ,,,111 flo,ve1- ea1·l1e1· 101· tts <1lso. This is the olcl sto1·y ol 
seedlings. Tl1ey ;11·e ve1·)' ,lo,,· 111 co111i11g 111to llo,,•e1·, IJttt 011ce tl1ey 
1·e,1ch tl1c aclt1lt st,1ge tile)' ,,•1!! co111e 111to tlo,,•e1· ,1e1·y 111t1cl1 q11icke1· 
,,,he11 vegetatively JJI OJJag,1tecl 

i\•IR. J,'\i\•IES \•YELLS: \•\1e ,11·e tl')'tt1g ''Hally .Jolivette'' g1·alt,. We 
l111cl it flowe1·, 011 tl1e 1·ootecl ct1tt1ngs <111cl keeJJS on llo'\\1e1·1ng lro111. tl1e1·e 
011. It ,tlso g1·0,,·s be<1t1t1lt1ll)' i11 tl1e c,111 ,111cl l1as a SJJle11d1cl f,111 colo1·. 

\,VJ1at I ,1•a11t to ,isk )'Ott, D1· S,1x, is ,,,J1at 1s tl1e 11at111·;1] lengtl1 ol 
flo,ver1ng t1111e ot tl11s JJl<111l ;1t A1·11olcl A1·borctt1111? 

DR s,,\X · It cleJJe11cls 011 tl1e seaso11, bttt 111 111ost ,e,1so11s 1t 1s goocl 
fo1· at ]e,tst te11 cl,i)'S. Ol cot11·se, IL 1s 11,11all)' f,111·1)' cool ,,11tl1 11s. This 
ca11 be co11t1·astecl to Pi 111111.1 s<11·ge11t1, ,,,J11cl1 is goocl 101· ,1bo11t t,vo clays. 

i\•IODEllATOl{ JOHNSON. 011r 11ext SJJe,1ke1· 1s 011e '\\1ho 11eecl, 
110 i11t1·ocl11ct1011 to tl1e 111a J01·it)' of )'Ott. Sl1e l1,1s ciealt '\\11tl1 seecl ge1·-
1n1n,1tio11 ,ind seecl ge1·111i11,1t1011 JJ1·oble111s 101· tl1e JJast io1·ty ye,11·s at 
Boyce Tl101111Jso11 I11st1t11te D1· Lel,1 l)a1·to11, Boyce Tl10111p,011 J11st1-
t11te Yonke1·s Ne,\· Yo1·k 

' ' 
D1·. Ba1·ton p1·ese11tecl ]1e1· JJape1· e11t1tlecl, ''Ge1·111111at1on ancl Seecl-

l1ng P1·od11ct1011 of SJJec1es ol flz!J1111111111." (ApJJla11se) 

GER MIN AT ION AND SEEDLING PRODUCTION 
OF SPECIES OF VIBURNUM 

LELA ,,. BARl'ON 

l{ri1,re 'Tl1ri111J1101i l11st1t1tte 

Yr1nl?P11, 1\Tp1,1 1'r11·!? 

Seedling p1·od11ct1011 ol the ge1111~ Vzbu11izt11i 11,1s long been a p1·ob­
Ie1n. It l1as been discussecl i11 the lite1·at111·e w1 tho11t any defi11i te ancl 
sat1sfacto1·y a11s,ve1·. Gie1·sbacl1 (2) s11111111arized the wo1·k done 11p to 
1937. As early as I 894, .Jack repo1·ted ''a bo11 t seeds w1 th ,t h,1rcl IJony 
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covering," \\·l1icl1 1111gl1t co111111011I)' l)e CX))ectccl to g1·ow in tl1e sccontl 
1·ather than i11 the l11·st )'C,11·, es1)eci,1lly 11 not ))l,111ted until S))l'lllg. He 
1nentio11ed V1b11.1·111t111 ,1s one of tl1ese. i\,fa11)' of tl1e 1·e1)01·tecl ger111ina­
tion tests of Vib1t1·n11111 seeds consistecl ~11111)ly i11 1)lant111g tl1c seecls in 
,011 011t-of-cloors at ,,,11·1011s t1111e~ ancl 1·eco1·cl111g tl1c ti111e ol e111e1·ge11cc 
of the seedl111gs. Fo1· tl1e 1110ft 1),11·t no 1)!a1111etl ex1)e1·i111e11ts we1·e co11-
d11cted to ciete1·111i11e tl1e effect of va1·io11s l:1cto1·s 011 ge1·111111;1tio11. 

l),1v1s i11 1921> (I) ol)se1·,·ecl t,,·o ~t,tgc, of ge1·111111,1t1011 ol tl1e l11gl1-
b11,l1 cranbe1·1·)' Tl1c l11·st ,,,,1~ 1l1e g1·0,1·tl1 ol tl1e 1·,1cl1clc ,tt ,t tc1111Je1·,1-
t111·e of 68° F. 01· h1gl1e1·, tl1e seconcl tl1c clc,·clo1J111e11t of tl1c cotyleclo11s, 
~till cove1·ecl by the seecl coat ,tt ;1 colcl te1111)e1·,1t111·c ol ,10 to 5()° F., cl111·-
1ng ,vhicl1 t1111e tl1c 1·oot S)'Stc111 e11J,11·gecl 1\I tc,· tl1e col cl )Je1·1ocl, scecl­
ling:, cle,,elopecl 1101·111,111)' i11 ;1 ,va1·111 g1·ee11!1011,e i\·fo1·c exte11s1,,e cle­
tailecl te,ts co11d11ctccl b)' Gie1·sl),tcl1 ,111cl 1)11blisl1ecl 111 1937 (2) 111clicatccl 
that tl1e1·e ,,,e1·e i11cleed t,,,o st,1ges of ge1·111111:1t1011, tl1011gl1 tl1e ,,1t,1l 1J1·0-
cess of tl1e seco11cl st,1ge l1acl to clo ,,·itl1 tl1e l)1·eaki11g ol tl1e clo1·111,111c)' 
of tl1e eJJicotyl 1·atl1e1· tl1a11 tl1e clevelo1)111e11t ol tl1e cotylcdo11s. j\,f11cl1, 
1£ 11ot all ol the dilf1c11lt)' ex1Je1·1e11cecl 111 ,eeclli11g J)1·ocl11ct1on 111 tl11s 
g·e1111s 111ay be t1·;1cecl to the existence ot tl1e~e t\\·o st,tges ol ge1·111111,1t1011: 
tl1e fi1·st stage, tl1;1t ot 1·oot p1·ocl11ctio11. tl1e seco11cl stage, tl1at ol !_!,t·ee11 
~hoot p1·ocl11ctio11. 011ce tl11s 1, 1·ecog11ilecl ,111cl tl1c 1·eq1111·e111e11ts 101· 
co111pletio11 of e;1cl1 st,1ge kno,1'11, seecll111g, 111,1y l)e 1)1·ocl11cecl at v-,111, 
tl1011gl1 d. 1·;1 tl1e1· l011g )Je1·1ocl of t1111e is 11eces,,11·)' lo1· 1110,t S)Jecies. 

The ,,·01·k of G1e1·bacl1 (2) ,,·l11cl1 ,,•as co11cl11ctecl ,tt Boyce Tl10111JJ­
son l11st1t11tc £01· Pla11t Resea1·cl1 ,,,ill 1Je 1)1·ese11tecl 111 clet,1il Tl1e SJ)C­
cies st11died ½•e1·e Tl1b11.1·1111111 (1c(:1·1fol111111 L, 11 de11/(1l11111 L., Tl. d1lr1fl1-

t11111 Th11nb., JI le11tr1gr.1 L., V 1111(/11111 L, 11 • rJp11!11s L, T·' p1·11111fo/11,1,111. 

L., V p11,besce11s P11r~l1., V 1·11f1cl11/11r11 Iz:11., ;111cl 11 . scr1b1e/l11111 (T.&G.) 
Chapin The £1·t11l of V1/J111·1111111 1s ;1 011e-,eeclecl cl1·111Je ½•itl1 soft tJ11lJ) 
and a thi11 sto11e. Fo1· tl1e gc1·111111at1011 ;111cl seecll111g J)1·ocl11ct1011 test, 
tl1e stones, 1·efer1·ecl to i11 this JJ,IJJe1· :1, seecls, l01· co11ven1e11ce, we1·e f1·eecl 
(1·0111 the l)UIJJ 1111111ecl1ately atte1· h,11·,,est ExJ)e1·i111e11ts ,ts concl11cted 
1nay be cliv1clecl i11to ge1·1ninat1011 te~ts ,vhe1·e root procl11ct1on w,1s 1·e­
co1·ded and seedli11g J)1·ocluctio11 i11 soi I ,vl1e1·c ,l1oot J)rocl11ct1011 was 1·e­
corded. At, all V1 b1t1n11111 species st11clied sl10\\•ecl ,L ~1111ilar tre11cl in lJe­
l1av1or, V. 11ce1·1fol111111 ½•111 IJe clescribecl thoro11ghly ,1~ d ty)Je, wl11le tl1e 
other species will be cliscusst>cl 1n ,1 ge11e1·al w,1y, exceJ)t wl1ere clev1a­
tions £1-0111 the patte1·n of 11. r1ce11fol11tr11 ,ire sho½'ll. Con~t;1nl ;111cl d;11ly 
alte1·nat1ng te1npe1·,1t11res ,verc ttsec!. In the case of tl1e latter, tl1e ct1l­
tt11·es were left at the h1ghe1· te1111)er,1t11res lo1· 8 110111-, ,incl ,it tl1e lowe1· 
re1111Jera t11res I (i l1011r, c,1cl1 cl,1y 

GERJ\,flN1\l'lON (llOOT J>ROl)UCTION) 

Cleanecl seed~ ot the te11 clilte1·ent species were 111ixecl witl1 111oist 
~ran11latecl peat moss ,incl JJ!acecl ,it con~tant tc111pe1·atures of 33°, 41 °, 
50°, 59°, 68°, 77°, and 86° F. a11cl d,1ily alte1·11ating te1111Je1·at11res of 50°, 
to 86° F., 59° to 86° F., a11d 68° to 86° F. Dilierent V1bit1·1111r11 species 
'va1·y in ger111ination 1·ate a11d i11 1·,111ge oi ellective te111peratt11·es ('I"able 
I.) 

' 



Table 1.-Effective treat111ent for proclucing pla·nts from T' J B U R1\ 1 U1\1 seeds 

T' . t1.cerij <; li111r1, 

T' . dc"11 I a.t,, ;1, 

T' . rlilatn,t11 rt, 
{I . fJ 1'1.l ?1 if O l i I I 11 l 

1' . jJ11 {Je.,' C(" JIS 

T' . ril f i rl 11 l ·u 11 l 
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.:"'I 
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T' . . c· Cl l; r f' I I ·11 , , , 

Rec1l1ire1ne11t fc>r 
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* D ctiJ y aJ tcrn cl ti c>11. 

J>1·e trea tn1en t for 
:h oot production 

Tc111 p. ( ° F .) T ime (n10 .) 
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3 -4 
I .5-2 
2 -4 
2 -✓t 

3 -4 
1.5-2 

.11 0 do1·m ar1 · · 

110 dorm a11c , 

T h.e 1110 s t sa tisf · t (~ l ()1~y t e r1 lJ)c:r a L Ll 1~e~ f 0 1~ g 1~0 ,A, i ng· tl1 e roots o f a ll sp ecie 
l1c"tve been f ()t111tl t ( ) l1e c<) r1s ta r1t (18 ° F. ,tncl a claily ctlter11 a tion o f 68 ° to 
8.6° F. '"rhe.-e are th.c te 1~11 1Jc r ~1tLtl·es ,,vl1icl1 1Je1-111it the 111ost 1·apid growth 
o'f t l1e \'ery s1·11al1 e1il1l)1"y·c) tc> the ftil l len g·t.h o f th e se·ecl, a. process which 
r) r ececle · tl1c <lJJJ)e,11,. ~1r1 cc c>f tl1e you11g· 1~oot. T .his is clearly d e111on­
stra tecl in 1·1g·t,11~e .1 j. 11 , 1,rl1ic~11 the cle,,e lo•pt11e11t o l the e1nl)ryc>,s of V. tlceri­
f(>li1in1. ,tfte1, fiv e 111 0 11tl1s ir1 111c>i t g·r a r1t1l~tted p e·a t 1110 a t various ten1-
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Figare l. Embryos of V. acerifoliurr1, excised after five months in peat at various 
tei11pei·a1tures. Left te right: (Upper row) dry ·eed., 41 °, 50°, 59°, 68°, F.; (lower row) 
77°, 86°, 50°, to 86° 68 ° to 86° F~, cross ·ection tl1r011gh eed. 
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1)e1·atl1rcs i., : 11(),,:11. ;L\c·tL1 ct l J·oc)t 1J1·odt1cti (Jr1 ir1 Ll1i s ·1>c(~ies oc·ctir1~ecl 
o,1er a IJ·Cl~iocl 0f ix to se, ,e11t ee11 111 c)r1th · . Ji\l)o L1L tl1e s~t1ne ;:ii:11o·L1nt o[ 
t i1:11 e was r·e<1t1.irccl for seeds o ( V. J' tlfidlt/11111 a 11tl V. d e1·itr1til111 . In. V. 
j )?··,111ij<)li'lt111 a 11(l Tl . clil<1lr1ti,111, g·e1~111 i11 cLtic)11 Lo [0 1·111 root · v,ra, · Olllpletecl 
i11 sc, ,e11 tc) ni11 e r11011tl1~: i11 T1 • /c11.tr,1g·o [i\'C 111011tr1 vve1~c 1:eqlti1·ecl· a11d 
i11 JJ. r1p·11l11.~· . tv,1cJ .r110:1t l1s ,lt OJ)tir11t 111 1 te1r11Je1··ctttt1·c. ·. S.ecd.~ ot tl1e so•utl1-
er t1 for111 s c) [ -~,. . 1111rl 'lt1 11 ~t11cl 1' . . s·(·r1/J1 ·el f'l 11,1, c) 11 tl1e otl1er l1~lr1cl , g·er11·1incttc(l 
c.lL11~in g tl1e (i1~ ·t 111c)11.tl1 ~1t tl1e 1110:t fcLV<)l~ctl) le te1u1)e1·~1.tL1re.-, "tncl tolet~atecl 
tl1 c vv-11 (1 l l"c_t11g·c of te 111 IJer~t tL1 t"e f1~0 111 Ll l O to 86 ° F. '"These last L ,1vo 
·1 ec·ies ,1 ls(> {a ile(l to cxl1ibi t Ll1e eJ)j c<) tyl c.lc)1··1r1a11 cy to l)c notc(l belo'\t\r 

,1 11c.l sl1ow11 lJ)' tJ1e oth c1~ s1Jec ie. stti cliecl, tl1t1s co11 11)l tir1 g, tl1 -• seecllir1g 
J)l"O(lticti c) tl 111~c)c·es · i11 0 11e pl1,·1se i 11 tc;-1d of Lv\' O. 

SEEDLING PRODUCTION 
VVl1 c 11 g ·e J~111 i 11 c1 tec.i seecl · ,.v j tl1 

J, .CJ>t i11 ;t g·rec11l1c) tt.se, tl1e g·1~een 
tl1.e 1~o<) ts cle,1eloJ)i11g· sctti ·lac·t<J1-il 
l1oot f ,til to cc>1ne tl1ro,t1g·h t l1e 

a1·c 
coil. 

Figu1·e 2. The effect of 
srJecie. . (, \ ) T' . r1r~1·ifoli11111 . 

]o,"r te111per·atL1re 0 11 • hoot dcvelopn1ent of Vibu.rnu111. 
(B) I>' . clilalol1.1.ttt . (C) 17 . fJl' lt11ifolii1. 112. 

129 



Tl1e roots ,v1II contint1e to gro,v t111t1I tl1e toot! ,upJJiy 1n the ,eecl is ex­
l1austed, afte1· ,vl11cl1 tl1ey ,,,1I! cl1c 11nless_ they h,1ve h,1tl d JJer1ocl ,it lov1· 
temperature to afte1·-1·11Jen 1!1c i)ttcl that for111s tl1e sl1oot. Th11s we l1,1ve 
the seco11d J)h,1se ol tl1e seetll111g 1Jroclt1ction JJroces, tor tl1ese tor111s Fo1· 
the initiatio11 of tl11s J)hase ,L te1111}c1·,1tt11·e 111 tl1e r,111ge ol 41 ° to 5()° F. 
for a JJeriod of t,,,o to lot11- 111onths, cle1Je11c\111g tlJ}011 tl1e SJ)ec1e, 1s 1·e­
qui1-ed (Table I). ·r11i, tyJ)e ol ger111111,1t1011 resJJonse !1as i)een c\es1gn­
ed as e1)1cotyl do1·111a11c)' ,incl 1s cl1,11·;1cte1·istic ol tl1c scetls ol t\1c t1·ee 
peony ,ind ol cc1·t,1i11, so-cd!!ecl, t,,,o-yea1· !1 lies. 

Expe1·1111e11ts (It Co11t1olled Tc111pe1(tl1t1es To clete1·111i11e tl1c OJJti-
111t1111 le11gtl1 of t1111e ,it lo,,, te1111)e1·,1tt11·es a11cl ,1lso tl1e OJ)t111111111 lov1· 
te1npc1·ature 11eedetl to o,,e1·co111e tl1e e1)1cotyl clo1·111a11cy tyJ)Ical 101· 1110,t 
species of V1/J1t11111.111, seetls of V. r1ce11fcJ!111.111, V. de11tr1t11111, 11 d1latat11111, 
V. prit111folzi1111, a11cl V. rJp11!11,, p1·ege1·111i11,1tecl 111 JJeat at l)8° to 8()° F 
daily alternation, we1·e 1)la11tccl in JJOts a11cl kept i11 1·00111s ol 37°, 41 °, 
50°, and 59° F as ,,·ell as 111 ,1 g1·ee11!1ot1se ol ,tbot1t 70° J<'. Se1·1es of 
pots we1·e t1·a11sfe1·:·ecl f1·0111 tl1e va1·iot1s 1·00111, to the g1·ee11!1ot1sc eve1·)' 
ha!( 111011th, a11cl s11bsec111e11t a1)J)ea1·,111ce ol g1·ecn sl1oots ,1l)ove gro1111cl 
was noted. Tl1e gene1·al d!Jl)earance ot seeclli11gs of tl11·ee cli££erc11t 
species is sl1ow11 111 ligt11·e 2 It ,, 111 l}e see11 tl1at the !Jest 1·es1)011se 111 
all cases ,vas to JJ1-et1·eat111e11t ,it 4 I O ,111cl 50° F. Tl1e seecls ol V p1·11111-
fol1um ,vere tl1e least clo1·111,t11t ol tl1ese tl11·ee ,J)ecies as sl10,v11 l}v the 
growtl1 of so111e g1·ee11 sl1oots 111 the g1·ee11!1ot1se "vl'itl1ot1t ,111y J)ret1·e,1t-
111ent (l1g. 2C, co11t10I). Ge1·111111;1tecl seecls ol V clentr1t11111 JJrocl11cetl 
up to 4 l pe1· ce11t seedl111g, 111 tl1e g1·ee11!1ot1,c ,vithot1l a11y colcl p1·e­
treat111ent, bttt st1cl1 seecll111g, ,,,c1·c ,11,,,ays J)Oo1·ly cleveloJ)e(I. Actt1,1l 
ger1111natio11 JJe1·ce11t,1ge, olJt,11necl ,11·e s110,,,11 111 Tal)lc 11 fo1· r1. ace11-
folium. 

lt ,v1ll be sce11 tl1,1t tl1e 01)t111111111 colcl t1c,1t111e11t to1· seedl111gs of this 
species was t,,,o a11cl 011e-!1ali 111011tl1s at '} l ° F. w1tl1 61 JJe1· ce11t sl1oot 
develo1)111e11t a11cl 10111· 111011tl1s at 50° F. ,v1tl1 81 J)e1·ce11t. Sl1oot cleveloJ)-
111ent was ve1·y poo1· i11 tl1e J)Ots l1elcl ,it 37° 01· 59° F lor J)t·etre,1t111c11t, 
a11cl only two shoots aj)j)ea1·ecl ,tl)O\'e g1·01111cl 111 tl1e g1·eenl1011sc co11trols 
(no pret1·eat111e11t) . 

The t,,,o s011tl1e1·n SJ)ec1e,, V. 111td11.111 a11cl r1. scr1/J1·elli1.111, cl1cl 11ot 
show an)' e1)1cotyl do1·111a11cy. ,-\111en seecls ol tl1ese SJ)ecies ,,,ere plant­
ed in flats a11cl keJ)t ,it a l11gl1 te1111)e1·at111·e seecll111gs cd111e 11p 111 one to 
one and 011e-!1alf 111011tl1s \•\111e11 seccls ,,-e1·c so,1'11 111 ll,1ts 1n g1·ee11-
l1ouses o( ,,:,1·1ous te1111Je1·att11·es, seeclli11gs g1·e,,· so111e,,,11,1t 111orc slo,vl)' 
in the coo!e1· l1011ses 1\t tc1111Je1·;1t111·es alJove 70° }' a11cl "vl'l1e11 flats 
,,1e1·e alter11:1tecl IJet,~,ee11 (i I O ;incl 8()° F. seeclli11gs (!a1111Jecl ol I easilv. 

Tl1e l11gl1 J)e1·ce11tages ol)t,1111ecl tl11·ot1gl1011t tl1e epicot)'i clo1·111;111c)' 
te,ts ,ve1·e cl11e to tl1c fact tl1;1t 0111)' ge1·1n111atecl seecl, ,,,e1·e 11secl 

Plr111ti11gs 011.t-of-drJrJ1·s. \•\1e l1avc ,ee11 the seeds ol V1/J11.11111r11 ge1·-
111i11ate to £01·111 1·oot~ al te111 JJe1·,1 t111·e, tl1,1 l co1,·es J)011cl 1·ot1gh I y to tl1osc 
of spring and s1.1111111e1· 111 111,1ny local1ties. S111ce a J)e1·1od at lo,v te111-
peratt1re neecls to follo,v this 1·oot p1·od11ct1011 befo1·e seedlings ,LJ)pea1· 
above grou11d, 1t ,vot1ld see111 logic,1! to so,v tl1e seeds out-of-doors 111 the 
spring. Roots v1,ill be JJ1·oclt1ced befo1·e tl1e s111111ne1· is ove1· and then 
tl1e ep1cotyl ,1·111 :1ltc1·-1·ipe11 tl1e follo,,,ing ,v111te1· and seecll1ngs ,,,ill ap-
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Table 2.-E(fect o( pre-treament of germinated seeds of 111bu111111n ace11fo/1u111 at 
various low temperatures on shoot production in the greenhouse. Crop 1932 

l're-t, ea t111ent Pei cent shoot p1oduct1on after months 1n the greenl1ouse 
(about 70° F) 

Tem1) o I' Months 05 I I 5 2 25 3 

I 0 0 0 • 6 9(7)• !) 

I 5 0 3 4 7 9(5) 
37 9 I 3 4 4 -2~ 3 4 7 

3 I ') 4 -
4 16 

I 0 I 4 I I 12 
I 'i 0 12 35 42 46 

41 9 0 29 49 -') . - ,) 13 61 61 
3 6 49 51 
4 51 

I 0 9 23 30 35(20) 
1 5 0 9 27 33(7) 

50 2 I 13 31 31 (2) 
2 ~ 3 9• 'l6 40 -!J 

3 34 60 67(6) 
4 7i 81 (2) 

I 0 9 9 13 19 -
I 5 0 7 13 13 

59 9 • 9 17 19 ') -9. 
- !J 4 7 8 
3 7 13 ' 
4 13 

None 0 0 0 I 1 2(2) 

• Nt1mlJe1s i11 1)are11thes1s 1ncl1cate seeclling, above soil b11t with seed coats 
att.icl1ccl 

JJea1· al)ovc g1·0L111cl the sp1·111g alter pla11t111g. 1'111s l1as been triecl and 
fot111cl effective. S0111e of the rest1lts are sho,1111 1n Table III and figure 
3. 

Table 3.-Effect of planting 11 1 l, 11, 1111111 seeds at various 
wintering in a board-covered cold frame. 

titnes during the year and 
' 

l'e1· ce11 t seedl111g p1od11ct1on 111 sp1111g fro1n seeds planted 
S1)ec1c, preced111g 

1\p1· I ~fay I j lllle I J11ly 1 Aug 15 Sept. 15 

fl ace1·1Jol111111 40 •• 17 I~ 0 ')!J 

fl rle,1tat1i111 31 32 30 26 0 
V d1latat11111 79 88 79 54 0 
11 pru111f alt ll 111 10 26 0 I 0 0 
11 opulus 60 64 76 87 I 0 

It will be seen that ~eeds of 11 . ace1·zfol1um produced up to 40 and 55 
per cent seecllings afte1· one ,,,inter when planted in April or May ,it 
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• 

Figure 3. V. acerifoliu1n. The effect of various planting times on seedling pro. 
duction the following spring. Left to right: Planted April 1st, June 1st, Septetnber f!Sth'l 

Yonkers, N.Y. Seedling production decreased rapidly for planting·s 
n1ade in June and later, with no,ne at all for the plantings in September. 

The effective length of exposure to warm temperature followed by 
a cold period varied for the different s.pecies. Tl1e response of V. p ru1ii­
f oliurn to high temperature was somewl1at similar to that of V. aceri­
folium with 26 per cent seedling prodt1ction for the May planting, and 
only occasional seedlings for a11y later plantings. Seeds of V. dentatum) 
V. dilatatum) and V . opulits sown as late as July gave 26, 54, and 87 
per cent seedling prodttction, respectiv,el·y, the following spring. Seeds 
sown in August or September, how.ever, gave good seedli11g pro1duction 
only afte:r being in the ground for ·two winters. In other words, late 
summer or fall planting is too late to give the seeds the necessary 
amount of warm ~,veather for root productio11, so the first winter the 
seeds remain ungerminated. With the advent of warm weather the 
next year, the roots germinate and develop and the following winte1' 
after-ripens the epicotyl. Low temperature is ineffective if given be­
fore the roo,ts have formed. Flats kept at 70 ° F. for the ,duration of the 
experiment where seed received no low temperature for breaking epi­
cotyl dormancy, contained a few '1\1eak seedlings. 

It has been reported that seeds of V. lantana and V. leritago· plant­
ed in early October in Ohio produced seedlings to the exten:t of 84 an·d 
73 pe1t cent respectively by the £0110,ving .July (5) . 

DISCUSSION 
·· To su1nmarize, then, it may be said that the Vibu1"nuni species 

described above, except southern forms, require a constant temperature 
of 68° F. or a daily alternati11g te1nperature of 68 ° to 86° F. for r·oot 
production follo,,ved by a ]01w temperature pretreatment for shoot 1=>ro­
duction. Except for southern forms, seeds sowill in flats in the· fall and 
place·d in cold frames produce seedlings only after the second winter. 
Spring planting·s, ho,wever, gi\re a goo,d crop of seedlings after one win­
ter. All of these effe·cts ha,,e been confirmed by germination tests in 
moist granulated peat moss and seedling production tests in soil at con­
trolled te1nperatures. Leweling (4) used this method effectively for 
JI. Carlesii. He placed the seeds in moist sand at 65 °-71 ° F. for 60 
days; -40•0 -F. for 60 days; then ·70 °-90° F. for seedling production. 

The fact that g·ermination to form roots extends over such a long 
period indicates that some treatment sho,uld be effective in bringing 
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,tlJoL1t 11101·e IJ1·01111Jt ancl 111ore cor111Jlete ge1·1ninatio11 G1ersbacl1 (2) 
\V,1s 11ot ,tble to ,1cco1111Jl1sh this by giving te1n1Je1·,1tt1re pret1·eat111e11ts or 
l)y re111ov,1l o[ tl1e l1arcl coat~. Ho,vever, Kno,vles a11cl Zalik (3) fot1nd 
co,tt 1·e1110,,al etfect1,,e fo1· seerJs ot V t1·1 lob1tni l\1Iarsl1. ~"!1ey re1Jo1·ted 
clor111,111cy i11 IJotl1 seecls a11d seedlings of tl1is SJJecies. D01·111a11cy ot 
seeds IJl,1ced at 68 ° F , ex1Jressed by slo,v gro,,,th in so111e seecls ,111d by 
f,11lt1re to ge1·1111nate 111 others, ,,,as associatecl by these ,ttttl101·s w1tl1 tl1e 
j)1·ese11ce of a ,1,dter-solt1ble inl1ibito1·, coL1plecl ,,,itl1 a neecl 101· an aJJ­
jJ1·01Jri,1te te1111Jeratt11·e t1·eat111ent. A11 111c1·ease of 19 pet· cent ger1ni11a­
t1on follo\1'ed 1·e111ov,1! of the encloca1·1J ,,,hich contai11ecl tl1e inl11IJitor, 
IJt1t l1igl1est ge1·111i11,1tio11 \\',lS obtai11ed b)' enclocar1J 1·e1110,,al acco1npa-
111ed IJy ,1Ite1·11ating te1111Je1·at11re treat111ents (36° to 68° F., or 41 ° to 
68° F). S1111tl1 (G) 1n a 1·ece11t 1Jublicat1on also fot1nd tl1at the ,,,axy 
coat of recently h,11·vested seed, oi V1b1,1·1i1t11i l{11il{11i{t and tl1e entire 
i11teg11111ent of f1·esh seecls of V. le1itago exertecl slight 111h1bitory effects 
011 ger111i11,1tion. He belicvecl tl1e cause ot this etfcct 111ay have bee11 
i1111Je1·111e,1b1lity to gaseo11s exchange or to the presence of an inh1bito1·. 
E1Jicotyl clor1nancy v1·as broken i11 V. t1·1lob1t1n 111 tl1e ligl1t following 
ex1Jost1re i11 tl1e da1·k to either 11 ° 01· 68° F. (3). Tl1is is contr,1ry to 
the 1·e,11lts p1·esented above ,vh1ch indicate that Iowe1· te1111Jerat11res ,ire 
reg11irecl lor tl1e after-ripeni11g of the epicotyl Knowles and Z,1l1k (3) 
concl11clecl, f11rtl1er, th,1t epicot)'I gro\\'tl1 of Tl. t1·1!rJ!J1t11i ,vas governed 
111,1i11ly by tl1e cotyleclons. Dark treat111ent of seedlings for two weeks 
,tt 41 ° or 68° F followed by removal ot the cotyleclons 14 c!,1ys after 
tr,tnsfer to the light 1·e,ultecl 1n 100 pe1· cent epicotyl growth witl1in 10 
clays. Int,1ct seeclli11gs witl1 the san1e treatment tailed to develop CJJi­
cotyls. N:o cl,tta ,,,e1·e given for the effect ot cotyledon rer11ov,1! follow­
ing longer ten1per:1tu1·e pretreat111ent perio1·ds. 1\lso, V. t1·ilobitni seed­
lings were g1·0,vn in vermiculite for ~hort JJeriods, which gave no evi­
cle11ce of I 111·tl1er v1goro11s clevelopmen t. 

One of the et(ects of longer period5 at low te1nperat11re 111ay be to 
ren1ove ,tn 111!1ib1to1· fro1n the cotyledons. However, cotyleclo11 1·e1noval 
woulcl not IJe feasible £01· la1·ge scale 1Jroductio11 of seecll1ngs since it 
wo11ld i11volve teclio11s 111a111pt1lation a11d tl1e yo11ng seecll111gs \\'011lcl be 
cleJ)rivecl of tl1e11· original foocl s11pply It, 1)erl1a1Js, sl1011lcl be 11otecl 
ll1at V,1cha a11cl Ha1·vey (7) stated in 1927 that etl1ylene 01· jJl"OJ)yle11e 
I :500 fo1· 8 clays i11 tl11·ee doses gave good ge1·1n111alion ot do1·111ant seeds 
of l11gl1IJusl1 cr,tnberry. Species and details ot the ex1Jeri1nent,tl }Jroce­
cl111·es ,ve1·e 11ot give11, a11cl no othe1· reJJOrts on this s11bJect l1ave apJJear­
ec! in tl1e lite1·dtu1·e 

LITERATURE CITED 

l. Davis, OJJal Hd1·t. 1926. Ge1·111ination of seecls of ce1·t,1in horti­
c11lt111·,1l JJla11ts Flor. Excl1. 63: 917, 922. 

2. Gie1·sbacl1, Jol1anna. 1937. Ger111ir1at1011 ,tncl seecll111g J)1·od11c­
tion o[ species of V1bit1·111tn1. Cont1·1bs. Boyce Tl101TIJJSon Inst. 
9. 79-90. 

3. K110,vles, Ro!Je1·t H11gl1 a11d Sa11l Z,tlik. l 958. Effects of te1n­
JJerat111·e treat111ent a11d of a 11at1ve inhibitor 011 seecl clor111ancy 
and of cotyleclo11 ren10\'di on epicotyl g1·owth 1n V1bit1·n1t11i t1·1-

lob11111. ]\,fa1·sl1. Ca11ad. J. Rot. 36· 561-566. 

133 



4. Lewel111g, He111·y F. l 9,17. H,1sLe11 ,eeclling g1·owtl1 of T'1bu1,1iu111 
Ca1·/es1. A111e1· N 111·sery111a11 86 (5) : 58-59 

5. S1niLh, B. C. 1952. N111·sery 1·ese<!rcl1 at Ol1io State A111e1·. 
N 111·se1·y111a11 95 (6) : 15, 94-96 

6 S1n1tl1, B1·,1,,,11e1· Cas1)e1· 1958 A11 i11vestigation of the del,tyecl 
ge1·111i11ation ot tl1e seecl ol CotrJ11er1str:1 d1vr111catc1, C. ZalJel1, T-'1-
b11,1·111t111 /a11tr111r1 ,111cl r1 /e11tagrJ. I)isse1·t,1t1011 Absts 18 771-772 

7. Vacl1,1, G. A, <111cl I~ I~. H,11·,,e)'· I 927 Tl1e use of etl1ylene. 
JJl'OJJyle11e, ;111cl si1111la1· c.01111)01111cls 111 b1·e,1k111g tl1e 1·est pe1·1ocl ol 
t11l1e1·s, l)11ll1s, c11tL111gs, :111cl seecls J)l,111t })h)'Siol 2. 187-193. 

* * * * * 
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DR. CH1\ llLES 1-lESS: ln ,11l1,tt j)ltiJlic,ttion cl1cl K110,11les ancl 

Zalik J)11blisl1? 
DR. BAllTON. Tl1ei1· a1·ticle ,,,,is j)ttlJ!isl1ecl i11 the C'r1nad1c111 

fo1t1·11al of Botc1n)', Vol11111e 36, 1958. 
1\1R. VAN HOF: Ha,•e yo11 tried soaking Lhe seeds in gibberellic 

acid in orcler to 5pcccl 111) ge1·111i11,1tion, 
Dll. B1\llTON: vVe 11,111c l1acl 110 l11ck. \ 1Ve tried A1·nolcl c1·ab 

apple seed ,tlso, IJec,111sc tl1ere ,v,t, ,in incl1catio11 th,tt it might ,,,ork on 
nat11ral dw,11·fs. \t\Tl1e11 yo11 SJJ1·ay seecll1ngs yo11 eli1n111ate the d,,,arf con­
clition by c,111si11g i11Le1·11ocle elo11g,1tio11. \t\Te tl1011gl1t thereiore, tl1al 
we co11lcl soak tl1e scccls ,incl J)arLially ove1·co111e cl,va1·f1s111 b11t it didn't 
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l\1IR HOOGENI)OOIZN: H,tve vo11 ever Lr1ecl to break the dor-, 
111ancy of Sc1r1dop1ty.r ve1 t1c1l!r1tr1.~ 

DR BARTON: Yes, ,ve l1,1vc. TI1is ,vas do11e a 11111nber of ye,trs 
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J\1R. COGGESH1\l~L. I h,t\'C t,vo qt1estions. Fi1·st, ,1111 I ass11111-
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a1·e olcle1·, tl1cy ,-11·e clor111,111t Tl11, ]1,1s bee11 ou1· ex1)e1·1e11ce vVe took 
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that sl1ov11 ,111y tyJ)e ol clo1·111,111c)' Yott l1,1ve all tl1e,e v,11·1at1ons 1n clo1·-
111a11cy 1n tl1e 111cl1v1dual 5eecls. 
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true 111 111,111y lor111s tl1at v11ill ge1111111,tte ,vithout low te1111)er,1ture, pines, 
for ex,11111ile. There arc so111c J)lnes where yot1 get ,t seeclling without 
low te1111)er,1tt1rc, but if yot1 1)ret1·c,1t tl1e111, even ,t sl1ort J)eriod, depend­
ing 011 tl1e JJi11e, you get a t1111lo1·111 ,t,111d 

DR SJl)NEY \,VAXJ\,f.l\.N (U111versity ot Co1111ectict1t, Stor1·s, 
Con11.) : \'\1e cl1cl ,0111e ex1Je1·1111e11ts ,111tl1 Sc1r1doptt)>S tl11·ee years ago. 
Tl1ey v111ll ger111111ate t111clc1· 1101·111,1I co11d1tio11s i11 ,tl)Ottl 100 clays. \,Ve 
tried v,11·iot1, t1·eat111ents, 111clt1cl111g JJl1otOJ)e1·iocl a11cl 111ist1ng. The re­
sult w,1s tl1,1t ,vl1e11 tl1ey ,ire t111cle1· 1111st tl1ey v111ll 11ot ge1·1111nate on long 
d,tys IJtit ,11111 ge1·111inate 011 sl101·t cl,1ys or 1n tot,11 cl,11·kncss In da1·k­
ness tl1ey gc1·111111,1 te ,1 t 65 cleg1·ees ,,,J1c11 t1·ea tee! ,,,1 tl1 tl1 iot11·e,1. It takes 
about 35 cl,1y, to ge1·111111ate 011 sl101·t cl,1ys u11cle1· 1111st. Jl ,,,e treat with 
che1111c,1ls ,111cl then JJl,1ce tl1e scccl, 1n the clark tl1ey will ger1ninate in 
30 tc, 35 cl,1 ys 

Dll. CHf\RL1'.S HESS: 
have) 

\,\1l1,1t tyf)e ol clo1·111,111cy cloes tl1e flex seecl 

DR 13.L\ ll TON: I ,,,isl1 yot1 peOJ)le ,vot1 Id ask 111e e,1s y 011es. I lex 
is one o( tl1ose tl1,1t 1n tl1e e,11 ly cl,1ys ,ve cl1d a great cle,tl ot v11ork on at 
Boyce Tl101111Jso11, ;111d ,,,e l1,-1,1e 11eve1· clo11e a11ytl11ng tl1,1t gives any bet­
ter ge1·111i11,1tio11 than f,-111 1Jl,111t111g. The next s1)1·1ng yot1 get seedlings 
and tl1e 11ext 5JJ1·i11g 11101-e scccll111gs, ,tncl the 11ext SJJr111g J)robably still 
11101·e seecll111gs, 1t i, quite s11oracl1c. 

f\111c1·ic,111 l10Ily i5 tl1e JJl,111t tl1,1t ,,,e ,vorked 011 J)r1nciJJally, a11d it 
l1,1s a \'ery t111cle,1clo1)ecl e111IJ1·)'0, Jttst ,t 111ass ot t111cliflc1·ent1dted cells. 

D1·. Pete1 Nelso11, ol tl1e 131·ookly11 Bota111cal G,11·c!e11 011ce did a lot 
of \1101·k 011 · exc1s111g the e111IJ1·)'0S ol l1olly seecl. He 11e,1er J)t1blishecl it. 
l asked l11111 ,1,vl1ile ago ,,,J1y lie l1,1cl11't JJt1blishecl 1t, ,111cl l1e sa1cl he hacl 
not £ot111cl ot1t 111t1ch ol :-111ytl1i11g. 

Dll. L C. CHADWICK (Ohio St,1te University, Colt1111bus Ohio): 
vVe aJ)J)reci,1tc the 11nportancc of tl1c (hange, of tc1111)er,1ture fro1n the 
,var111 te111 JJCr,1 tt1re o( 68 clegree, to IJrc,1 k the seecl co,t t to ,11 clegrees to 
overco111e tl1c eJ)icotyl c!or111a11cy I ,11n v11onderi11g 1f yot1 !1dve any· in­
fo1·n1atio11, ,,,J1ctl1e1· or 11ot yott c,111 111ake tl1at swit(l1 f1·0111 tl1e war111 
te1n1)er,1tt11·e to tl1e colcl J)rev1ot1s to tl1e prot1·us1011 ol tl1e 1·oot radicals 
throt1gl1 tl1e seecl co,1t: i11 cJtl1e1· ,vo1·cls, 111ake the cha11gc while it is still 
111 tl1e seecl 

Dll. 131\llTON: It \viii 11ot ,vo1·k fo1· tl1ese ]),11·t1ct1l,11· to1·111s tl1at 
,l1ow eJJicotyl clo1·111d11cy Yott 111t1,t l1ave the 1·oot grow111g lirst, IJefore 
yo11 c,111 get ,tny ettect 1_1l the lo,v te111per,1tt1re to tl1e ~hoot Tl1is we 
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l1,1ve ,vorkecl out 11101·1)l1ologicall)'· Tl1e <.l1lfe1·ent1,1tion of tl1e tisst1es 
takes place for the eJ)icotyl only alter tl1e 1·oot 1s growing·. 

G1bberellic ,tcicl I1as tl1e s,1111e effect. It will 11ot have any eftect 
until tl1e e111bryo gets to tl1at stage. 

l\'10DERAT01Z JOHNSON: I thi11k ,ve I1acl better go 011. Tl1ank 
you, D1·. Ba1·to11, (01 ,t 111ost i11te1·esti11g t,tlk ,ind cl1scussion 

Ot11· 11ext SJ)eake1·, l ,1111 su1·e, 11eeds 110 i11t1·odt1ction. D1. l3au111-
g,11·tne1· is kno,,,11 to ,111 of )'Ott iot· his ,,,01·k ,ts ,t const1ltant to tl1e 11t11·s­
e1·y inclttst1·y. Dr. Ba11111ga1·tne1· 

Dr. Baun1gart11e1· 1·eacl l1is IJt·e1)arecl J),IJ)er e11titled, ''Basic Facto1·s 
in Good '"'ate1· a11cl Soil l\'fanage111ent for Bala11cecl Plant Growtl1." 
(ApJ)idttse) 

BASIC FACTORS IN GOOD WATER AND SOIL 
MANAGEMENT FOR B.i\.LANCED PLANT GROWTH 

L. L. RAUi\lGARTNI,R 

Br11i111 lr111 clr1 H 01·t1c11 l t111·c1 l Resec11·l·l1 Ln bo1·a t07)' 
r.1·nfnn Fnll1, Nr,111 1101·/1 

vVhen out· J)rogr,1111 rl1:11r1nan askfcl fo1· ,t cl1sct1ss1on ol. tl1is s11bject 
we ,,,ere well a,,,are ol tl1e tact tl1at it is a !)road title ancl tl1,tt IJooks 
h,tve been w1·itten 011 each of its tl1ree ph,tses Tl1erefore, it this pre­
sent,1t1on shoulcl be acceJ)t,1ble to you, it will J)rcil),tbly represent ,t great­
er contributio11 to tl1e art of organization a11cl conde11sation rathe1· tl1a11 
,1 contrib11tion to sc1e11t1f1c cliscipline 011r JJr11n,11·y objecti,,e is to re­
exan1ine the handli11g of ,vater ancl JJlant foocls 111 the light of OJJer,1tion­
;1J JJrol)!e111s 1n nt11·se1·y 1na11,1ge111ent. So111e ol 111y st,ttements IJasecl on 
1ny experience ,,,ill 11ndo11IJtedly be co11tra1·y to yo11r experie11ces ;111cl I 
I101Je that this n1a)' JJrovicle tl1e basis £01· furtl1e1· cl1scuss1on. Tl11s st1b­
ject often aJJJJea1·s o,,erly-co1111Jlicatecl ancl JJOss1bly 111ysteriot1s IJec,111se 
of the ma11y special c1rc11111stance~ a11cl exceJJtions ,vhicl1 111,tke 1nany 
f,tcts appear to IJe contr:1ry to eacl1 otl1er. I an1 certain th,1t tl11s will 
appear ,,ery elen1e11 ta1·y to so1ne of yot1 ,111cl I beg your indulgence ,ts I 
,1tte1npt to develop a st1IJject ,vitho11t incl11cling the many exceptions 
,tnd special c1rcu111st,1nces. This 1s p1·e1J,1recl lor tl1e non-proless1011,1l . 

• 

Soii1·ces of 1,11 r1 te1·: 011e of the 111ost con t1·ove1·sial st1 b 1ects 1·evolves 
,11·ot1ncl the belief that 1·ai11 ,,,ater 1s better fo1· ]Jla11t g1·owth than 1r1·ig,1-
tion water. In Ne,,, Engla11cl the1·e l1ave IJeen reports that tl1e tise ol 
i1·rigation ,vate1· actt1ally har111ed nt1rsery cro1)s, while in Arizo11a si1nilar 
crops coulcl neve1· 11,1,,e 1Jeen 1·aised witl1ot1t irrigation. No,v wl1,1t 1nigl1t 
the answe1· be? 

Tl1e divinity of ,v,1ter f1·0111 I1ea,,e11 !1;1~ not been gene1·ally ;1cce1Jted 
IJL1t if it co111es ofte11 e110L1gl1 1t is cf1-ta111ly s,1tisf,1cto1·y Rain ,vater gen­
e1·ally falls 111 s111all clro1)lets a11d co11tint1es £01- ,tn exte11decl J)e1·1ocl of 
t1111e. It 11ot 011ly JJ1·ocl1tcers a be11ef1c1al cooling of tl1e ai1· s111·1-ot1ncl-
1ng tl1e plants IJt1t soil c:111 bette1- ,tbsorb w,1ter tl1at is aJ)])i1ed sio,vly. 
Rain does ent1·a1J s0111e 111t1·ogen ancl s11lft11- fro111 the air a11cl Cdr1·ies 1t to 
tl1e soil. 
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vVhen out· J)rogr,1111 rl1:11r1nan askfcl fo1· ,t cl1sct1ss1on ol. tl1is s11bject 
we ,,,ere well a,,,are ol tl1e tact tl1at it is a !)road title ancl tl1,tt IJooks 
h,tve been w1·itten 011 each of its tl1ree ph,tses Tl1erefore, it this pre­
sent,1t1on shoulcl be acceJ)t,1ble to you, it will J)rcil),tbly represent ,t great­
er contributio11 to tl1e art of organization a11cl conde11sation rathe1· tl1a11 
,1 contrib11tion to sc1e11t1f1c cliscipline 011r JJr11n,11·y objecti,,e is to re­
exan1ine the handli11g of ,vater ancl JJlant foocls 111 the light of OJJer,1tion­
;1J JJrol)!e111s 1n nt11·se1·y 1na11,1ge111ent. So111e ol 111y st,ttements IJasecl on 
1ny experience ,,,ill 11ndo11IJtedly be co11tra1·y to yo11r experie11ces ;111cl I 
I101Je that this n1a)' JJrovicle tl1e basis £01· furtl1e1· cl1scuss1on. Tl11s st1b­
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the answe1· be? 
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111 i11dt1sL1·1al a11cl 111et1·01)ol1t,111 ,treas r,1i11 ca11 ofte11 stt}J}Jly Ll1e total 
sulft11· reqt1ire111e11ts ot a IJla111 IJut only a11 111finitesi111,1l a111ot1nt ot the 
1·eqt1irecl nitrogen The gre,ttest ,1clvantage ol: 1·,1in 1s its lo,v cost. vVl1ere 
soil 1s ct1ltivatecl 01· other,vise i11 good tilth, rai11 water cloes seem to 
penetrale better than ,vater fro111 1rr1gation syste1ns. 

The clisadvantages ol cle1Je11cli11g on rain ,is ot1r sole sttJJJJly of water 
are that, I) 1t occt1rs in a11 u111J1·ecl1ct,1ble pattern, 2) it 1s olte11 t1nrel,1ted 
to tl1e g1·o½rtl1 h,1b1ts of the 11I,111t va1·1eties be111g g1·own, ;incl 3) it 111,1y 
occt11· i11 eitl1e1· excess1,,e 01· 111,1cleqt1ate qt1a11t1t1es For exa111ple, tl1e 
gro,vi11g se,1so11 along a se,1 co,1st 111ay be longe1· tl1,111 tl1;1t of tl1e inte1·1or 
only bec,1use acleqt1ate rain 1s :1vail,1!Jle during e,1cl1 111onth of the su111-
1ne1· seaso11. 

To quote a Iarn1e1· fro111 Ne,v Jviex1co whose viewpoint is rather· 
ext1·e1ne, ''the gre,1test aclv,1nt,1ge of rain 1s that 1t JJrocluce, a reservoi1· 
o[ ,1v,11lable ,~r,1te1· fo1· ir1·1g.1t1011 ·• This 111ay be extre111e, bttt whe11 one 
1·e111e111bers that a plant co11ta111s 11101·e tl1an 90o/o ot its we1gl1t as ½',1te1·, 
,ve can see qt11te cle,11·ly th,tt 1t 1s 11111Jo1·t,1nt to have ,vate1· readily ava1!­
;1blc. 

The seco11cl sot1rce ol: ,,,ate1· 1s 11·0111 i1·r1gatio11 lac1lities. This can 
lJe a 111etl1od of st1b-11·r1g,1t1011 ,,,J1ere ½'ate1· 1s b1·ot1gl1t to tl1e roots by 
JJc1·iodic,1lly saturating the s011 ,v1th ,vater l:ro111 c[1tches, or by impound­
ing 11e,11·by water to c1 ea te ,1 higl1 ,,,ate1· table. Tl1e more co1nn1011 
1nethods e111JJloyecl, !1oweve1·, ,11·e overhead w,1te1·i11g clev1ces or l1,111d 
watering (ro111 ½',1te1· tanks eqt1iJJJJed ,v1th ,vater l1oses 

Tl1e ,1clvant,1ges of i1·rig:1tio11 ,ire, I) ,vater c,1n be ,1ppliecl whe11 
needed, 2) ,,0,1te1· ca11 be aJJJJl1ecl i11 1·ec1u11·ecl qt1,1ntities, ,111cl 3) 1r1·ig,1-
t1on syste111s ca11 be used to ,1pJJl)' fe1·t1lizers, ne111atoc1cles, insecticides, 
etc. 

The disaclva11tages of i1·r1g,1tio11 are, I) soil st1·t1ctt1re ca11 be inju1·ed 
it w,1ter is ,tJJJJlied too 1·,11Jiclly ,111cl constantly i11 excess - irrigat1011 
shoulcl noL !)e l1t1r1·ied, '.2) so1ne (IJtlt fe,,,), water sot11·ces 111ay be har111-
ful to plant gro½rth. The n10,t frequently experie11cec! c!1fficulty otcurs 
when highly ,1lk,1line ,v,1ter i, t1,ccl to irrigate JJlants growing in soil 
mixtu1·es co11taining a higl1 qt1,111t1ty of peat 111oss. Tl1e calciu111 seems 
to be entrappecl 1n the pe,1t 111oss ,1•itl1 the 1·es11lt th,1t the pH of tl1e 
1n1x beco111es alkaline a11cl e1·ic,1ceot1s JJ!ant, beco111e cl1!orot1c, and 3) 
irr1g,1t1on ,v,1ter is too olte11 11secl too late as a 111etl1ocl ol ''sav111g'' plants 
r,1tl1er tl1a11 gro½r1ng plants 

How 1, 11Vatcr Usecl /;y Plrt11t,7: Before exJ)lai11i11g tl1e advantages 
of 11si11g acleq11,1te q11antities ol ,v,1ter 01 the da11ge1·s ot 1111suse of ,v,1ter 
it 1s well tl1,tt we quickly !1st tl1e v,trious ,vays tl1at JJl,tnts 11se it. "Tl1e 
orde1· i11 wl11cl1 these 11ses ,ire listecl l1a, 110 signit1c,111ce. 

l. Wate1· ca11 !)e tisecl to cool JJ!ants. vVhe1·e ,hacling is 11ot 1)rac­
tical tl1e t1se of ;1 111ist syste111 1s c111ite a good 111ethoc! ot maintaining ,t 
coole1· at111os1)!1ere ,11·ouncl JJl,111ts The1·e is al,o so111e evide11ce tl1at ,1 
111oist soil 111,11nt,1ins a lov-,e1· ,111cl 111ore benet'icial te1n1)e1·att1re in tl1e 
1·oot zo11e. This st1ll req11ires JJ1·oot b11t 111any 11t11·sery1ne11 I.eel that dry 
soil beco111es too l1ot fo1· goocl 1·oot deve!OJJ111ent fo1· shallo,,,.rootecl 
J)lants Tl1e ,vork of O F. Ct11·t1s (1936) J)rovicles stro11g evidence tl1at 
water JJass111g tl1ro11gh J)la11ts l1,1s 110 benel:icial val11e. He points ot1t 
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tl1,1t tl1e1·e 1s 110 clille1e11ce i11 growth bet,,vee11 1Jl,111t~ t1·,111spi1·i11g at ,1 
1·;1p1cl 1·ate as co111pa1·ecl to JJlants transp1ri11g ,it .t slower rate 

2. Wate1· is ,in esse11t1al part ot the ~oil organic 1natter, tor with­
out water the soil 1111cro-01·ganis111s can11ot be active, and witl1ot1t this 
1111crobial activity tl1e1·e c,1n be 110 conver~ion ol 1·a,,1 tertilizers to t1s;1l)le 
JJl,111t foods. 

:l. After 1·;1,,1 J)la11L foocls :1re co11ve1·tecl to t1salJle plant toocls, 1t 1~ 
11eces~a1·y to 11,1 ve 11101·e ,,,,1te1· a,1a1l,1ble to cl1s~olve the111 ar1cl t1·a11s1Jo1·L 
tl1e111 to the root zo11e. i11to tl1e roots a11cl tlJJ tl1e ste111 to the leaves lor 
ft1rtl1er p1·ocess1ng into st1gars, starches, a1111110 ,1cicls, etc. 

4. \,V;1ter perto1·111s 011e ;1clditional I u11ct1on which m1gl1t be co11-
s1clered its 1nost i111porta11t one. Photosynthesis, or the 1na11t1facL111 e ol 
loocl, is acco1111)li~l1ecl 111 the cell saJJ ,,vl1icl1 1s predon11nantly w;1te1· 
Like so many che1111c,1l 1·e,1c·t10115 1n natt11·e, tl1e 111a11ufactt1re ot ~11g,1rb, 
etc. is clone 111 a w,1ter 111ccl1t1111. 

l•V/111/. HnppPn1 l•Vl1r•n - - - ? 

l -the1·e i~ too little v.1ater. 111 ext1·e111e ca~es tl1e J)la11t, oi 
cot11·~c, die~, bt1t IJelore tl11s happens it ,,,ill go i11to a state ol wilt 
\•Vilt1ng ib ,t protective 111echa111s111 that occt1rs in plants to co11se1·ve 
11101stt1re Pla11ts c,111 IJe 1·e,11vecl fro111 tl1i~ ~tale by supplying w,1te1·, 
bt1l ,v1th 1nany v;1r1et1es of pla11ts the wilting 111ay have i11clt1cecl clor-
111,111cy ,ind furthe1· gro,vtl1 ol the plant is l1nisl1ecl !or the se,1~on "l'h1s 
i~ a well-knov.1n occ11rre11cc i11 the florist ind11stry bt1t 1no1·e 11eecls to IJe 
k110,,1 11 ,1bout 1t 111 ot11 111clt1~try. It l1as bee11 com1nonly observecl i11 
"I'(lX'lts. vVith ,l little ~kill, 1t 1s also pos~ible to ad1ust wet a11cl clry 
JJe1·1ocls to 1ndt1ce l1e,1,1 ie1· f lo,,1e1· IJt1cl for111,1tion. I have bee11 succcs~­
f 11! 111 acco1111)lisl11ng th1~ with clogwoocl b11t there 111t1st be 111a11y other 
J)l,111ts tl1at 1111gl1t IJe ec111,1lly st15cept1ble. I stlbJJect that flov.1er1n~ 111 
J-')'l(1cr111tl1r1 111igl1t IJe s11IJJec:t to this intl11ence. 

2. -there is too 11111cl1 ,1vailable w,1tcr There ,ire 111any ho1·tic11l­
t111·ists ,,vl10 lee! th,1t it 1~ 111ore cletr11ne11tal to JJlants to use too .111t1cl1 
,,v,1tcr ,1s co1TIJ),1recl to too little. ivfany of yot1 have undoubteclly ex­
jJericnced the t1nt1~t1ally l1eavy tOIJ growtl1 that can be obtai11ecl by 11sing 
l,1rgc q11ant1t1es ol ,v,1ter Yot1 111ay also l1,1ve noticed that roots are 
111ore cxte11sive ,vhe11 g1·0,,1111g in dry soil. 1 clo 11ot know how to ca1)i­
t,1l1zc 011 tl1is at tl1e 1110111c11t, IJ11t tl1ese 1·esJJOnses do occur. 

The 1nost i111port,111t cla11ger £1·0111 over-watering is that of stOJJping 
,ti! gro,,,tl1. \rVe c,111 it ''1nte1·ference v.1 itl1 soil aeration," but he1·e i5 
,,vl1,1t l1,tJJJJe11s. l{es1J1r,1tion of plant roots 1s ,tn essential p1·ocess ,ind 
co11sists ol a11 exch,111gc ol oxygen a11cl car!Jo11 clioxide. "1'!1is ga5 ex­
ch,111ge c,111 only occt11 i11 ,, 1Jorot1s so1l, thus, 11 tl1e soil is satur,1tecl witl1 
,,v,1tcr tl1i, excha11ge c,11111ot occur a11cl tl1e root~ cannot perlor111 tl1ei1· 
l1111ctio11 of p1·oct1ri11g ,\1,1te1· \,Vhe11 ,oil ~at11r,1tio11 occt1rs lreque11tly 
(JI' 101· 1011g JJeriocl,, tlie jJla11t stOJ), g1·ov.1111g ,incl clies. Oxyge11 i~ es­
;c11t1,1l fo1· root111g JJl,111t~ ,111c! ,1lso 101· 1·oot c!eveloJJ111e11t of esta1Jli5hed 
jJl,111ts. 

The1·e 1, ,t 1·el,1tio11sl111J IJetwee11 excc,,ively v.1et 5oil a11d a higl1 
111c1c!e11ce ot root-1·ott111g c!1,e,1,es In 111a11y 111~tances thi~ i, t1·t1e. b11t 
it ,~ ,t co111rJl1catecl s11IJject tl1at ca11 IJe better cl1,c11~sed at a11other t1111e 
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SOIL 
Wl1at 1s S01!?: S01I has 111a11y defi11it1011s sucl1 ,1s 1) a11 e,1rtl1 sl1cll 

o( we,1therecl 1·ocks, 2) the tipper six inches of the ea1·tl1's c1·11st, etc. 
b11t for ou1· 1)111·pose I J)l"OJ)Ose a 111ore 1nea11ingful clefinition. Soil is 
a 1)!,1nt foocl or [e1·t1l1ze1· ancl 1na)' occur on the eartl1's s11rl,1ce 01· 111 a 
J)l,111t co11t,11ner I1olcl111g ,t s1)ec1al soil 111ix It is t1·11e tl1,1t soil ser,1es ,ts 
,tn ,111cl101· fo1· J)l;111ts, l)11t il it cl1cl not ,tlso feecl J)i,111t, ,,,e ,,,011lcl 11ot IJe 
111 te1·es tee! 111 it 

J,fl/1c1t 15 Sc1zl 11•[c1de r1f?· The 1110,t ele111ent,11·)' ex,11111)le ol soil c.011-
s1sts of ,,,e,1the1·ecl 1·ocks, ,,,l1ich 1n t111·11 ,11·e 111acle ti)) of 111,111y cl1e111ic,1l 
ele111e11ts 111cl1zd111g 111ost of the esse11t1al J)la11t foocl ele111c11ts 1'11e,e 
,tre J)l1os1)!101·11s, •JJOtass111111, 111;1g11es111111, calc111111, 111a11g,111ese, co1)J)e1·, 
zinc, cob,tlt, boro11, st1·011tit1111, s11lt11r a11d s0111eti111es 111troge11. F1·eez111g 
,t11d thawing, ol co111·,e, IJreak large 1·ocks to s111,111 1·ocks b11t tl1e ioocl 
ele111en ts ,11·e 11ot av a1la IJle to l11gl1e1· J)la11 ts u 11 t1 I tl1e cl1,,olvi11g ac.1cls 
[ro111 organic 111,ttte1· (co11s1st111g ot deacl a11d l111 1ng ))!ants ,111cl ,1111111,tls) 
1·c,1ct cl1e1111cally ,,01tl1 the rocks to 1·eleasc the JJla11t food ele111e11ts Tl1e 
011ly otl1e1· 111,1te1·1,1ls a pla11t 1·egui1·es <ll·e oxyge11 ;111cl carlJ011 cl1<Jxiclc 
1vl11cl1 1t ol)ta111s !1·0111 tl1e air. a11d V1'ate1·. 

Gentle111e11, this 1s the ,vay tl1at the t1·e111endous 1·ese1 ve of JJl,tnt 
foocl was J)rocluc.ecl 111 v1rg1n soil. Tl11s ,1·a1·el1011se of tood l1,1, eventtt­
ally IJeco111e cleJ)letecl (as ot no,,,) and 1t 1s esse11tial to reJ)lenisl1 it, 
IJtl t l1ow are ,,•e going to do it - 1Jy sea ttering 111ore rocks over tl1e 
l1eld? You a1·e saying ·'no," b11t, is tl1at t1·11e? Wl1,1t are you cloing 
wl1en you ,J)Ie,tcl a !Jag ol 10-10-10 or 5-10-5? vVl1e1·e cl1cl it co111e lro111' 
Tl1e pot,1,!1 1s 11oth1ng 111ore tl1,1n 1·ock 111i11ed lro111 rel,1t1vely 1J111·c 
veins of JJOta,h rock that occurs nat11rally i11 011r 11101111ta111s; tl1c JJl10~­
()l1orus (,upe1· or trtJ)le ,uper) is just rock that ,1cc1111111lated i11 l11gl1 
conccnt1·ations 111 certain p;11·ts of the Un1tecl States f\ n11111lJer ol yo11 
used to b11y ancl s1)1·e,1d orc!111ary rock J)l1osJ)hate 1111t1l 111ore eco1101111c,1I 
triple ,111cl ,11pe1·1Jhosph,tte 1Jeca111e ;-1v,1ilable, b11t su1Je1·pl1os1Jl1,1le 1s 011\y 
1·ock JJl1osph,1te tl1at I1a.s bee11 cl1e111ically weatherecl to l1aste11 its ,tv,11l­
,tlJil1ty. In 111,11111fact11r111g we ttse stro11g ,1c1cls s11cl1 ,ts l1yclrocl1lo1·ic. a11cl 
111tric ac1cl b11t i11 tl1e s011 tl1e 1111cro-organ1s111s 11se ,ve,1k a11cl slo,v-,1cti11g 
c,11·bon1c ,tc1cl. So1ne £01·111s ot 11itroge11 co111e fro111 1·ock 111i11ecl 1n Cl11le 
01· el,eV1°here 111 l,1ct, right here at l10111e ,,,e ,11·e 111i11i11g co11c.e11t1·,1tecl 
lo1·111s oi c,1Jci11111 ;-1nc! calc111111-111;1g11es1u111 11nde1· tl1e 11,1111e oi l1111e~to11e 
1'11e1·efo1·e a !Jag ol tert1!1ze1· 111ay co11ta111 11oth111g 11101·e tl1,111 g1·01111cl-111J 
rocks, obtained else,,•l1e1·e. ,'\Tith this l)<lckg1·01111d yo11 V1'1ll ,1g1·ee ,vitl1 
111e tl1,1t 0111 ,vl10Je lertilize1· incl11st1·) co11sists ot cl1gg111g <l11cl ,l111)!J111g 
1·ock f1·0111 one J),trt of ti1e ,~,oriel to anotl1er ,tncl s1Jre,1cli11g it wl1erc we 
V11a11t JJl,111ts to g1·0,v 1·11e1·e 1s 11oth1ng clange1·011s i11 ,t 1),tg of cl1e1111c,1l 
fe1·til1ze1· - tl1c cl,111ge1 i, in 1111sha11clling 1t 

Tl1e seco11cl co1111Jone11t of soil 1s organic 111,1tte1· ,,,f1icl1 1s ,t te1·111 
tl1,1t 111cluclcs all 11,·ing a11cl cleacl ()la11ts a11cl a111111al,, ,111cl 111,1te1·1als tl1,tt 
,ve1·e cle1·ivecl £1·0111 (Jl,111ts or ,1111111,tls. Tl11s ,,,011lcl ge11e1·,1lly 111cl11cle ,ti! 
c,1rlJ011dceo11, 111,1te1·1al s11cl1 ;-1s J)eat, h1111111s, coal, 01I ,incl 01·g,1111c cl1e111i­
c,tls 1·es1Jons1IJ!e 101· JJ1·ocl11c1ng s011 str11cture 111 sl101·t. 01·g,111ic 111,1tte1· 
1s tl1,1t dy11,1111ic. che1111cal JJ!a11t that 111a1111lactu1·es pla11t foocl, ,vat e­
l1011se, it ,t11d 1·ele,1ses it in [01·111s and 911a11tities s11itable lo1· )Jl,111t 
g1·0,vtl1 a11cl \\'elfare. 



i\1any fo1·111s of 01·g:111ic 111;1ttc1·, for cx:1111ple 111a11ure 01· co111post, are 
''p1·ecligestecl J)i:111t ioocls'' ,111cl c:111 111 tl1e111selves sustain plant life, but 
generally tl1e best growtl1 lor tl1<' lJ1ggcst variety ot plants is obtained 
fro111 ,1 co1nlJ1nat1on of org,1nic 111atte1· ,111cl rocks (chen1ic,1l fertilizers) . 

vVl1c1t 1s tl1e l"it11ct1r1n of l?r1cl1s~. I have 11sed the ter1n ''rocks'' 
rather freely fo1· the 1J111·1Jose of e1111)l1as1z111g the tact that basically soil 
consists oi t\1'0 111,1101· co11st1t11e11ts, 1.e, 1) 1)a1·ticles of inorganic 1nateri­
als 1n tl1e tor111 oi in,1111111;1te 1·ock,, ,111cl 2) J)art1cles of 01-ganic 111ateri­
als derivecl fro111 JJl,111 t, ,incl a11i111,1ls Tl1e te1·111 ''1·ock'' indicates so1ne­
tl11ng large, ancl tl1e1·efo1·e, I 110,11 w1sl1 to 111odify this term to include 
coarse sto11e, iine sto11e, co,11·se ,;111cl, f111e s:-incl, silt ancl specialty sands 
s11cl1 as ex1J,1ncled sl1,1le. J)e1·l1te ;111cl ver111ic11l1 te. 

Rocks l1ave tl1ese JJt·111ci1)le f1111ctio11s: 1) 'These 1naterials can i11 
the1n5elves, 01· ,vl1e11 co111binecl ,111tl1 01·g,111ic 111atter, provide suitable 
a11chorage fo,· JJl,111ts. 2) 1\s 111e11t1011ed e,1rlier, they serve as a source 
of plant looc!s. 3) 

0

rl1eir 1Jl1ysical s011 cond1tior11ng action, ,vhich as a 
third 11se, 1nay 1Je eq11;1ll)' 11111)01·t,111t ,1s tl1e foocl so11rce J:<'ew plants 
can live long in 100% org;1nic 111,ttter, b11t whe11 the organic matte1· is 
111acle po1·011s ,111tl1 s,111cl 01· ,i111il,1r 111,1terial, J)lants ;11ill thrive. 

111l1r1t 1s tl1c F1t11ct1r1n r1f 01·gr1n1c l\1r1tte1·?: I have just 111entioned 
th,tt rocks contrib11te ,1 JJl1ys1c;1l soil co11clit1oning effect on organic mat­
ter, ,tnd ,ve no"' can rever,e this story ancl st,tte that organic matter, 
especially 11 1t 1s co,11·5e, ,v,11 JJrocluce ;-1 pl1ys1cal soil conditioning effect 
011 1niner,1l 111ate1·,1l e,1)eci,1lly 1i 1t cont,1ins higl1 q11ant1ties of silt and 
clay. It 111,1kes t1gl1t co111p;1ct soils 111ore po1·011s ancl keeps the very fine 
soil p,1rticle, fro111 ior111111g ,t ,v,1ter-repelle11t cr11,t on the surface of the 
soil Un f 01·tu11,1 tely, ,ts tl1e org,111ic 111,1tter cleco1n JJO,es, the soil again 
lJecomes co1n1J,1ct. 

Org,1nic 111,1tter perlo1·111s ,111otl1er soil concl1ticin1ng activity callee! 
che1nical soil co11d1tion111g ,vl11cl1 is eve11 111ore important tl1an the physi­
cal concl1tioning JLIEt st,1tecl L1v1ng 01·gani5111s ancl residues of dead 
organis111s JJ1·ocl11ce ,1 se1·ie5 of ''lo11g-na111ecl'' che111ical 111aterials that 
literally bi11cl line soil JJ:1rticles togetl1er to for111 coa1·se soil aggregates. 
As tl1ese agg1·eg,1tes g1·0,,, I,1rger, the ,oil beco111es 111ore porous, and thus 
cleveloJJ'; !Jetter t1Itl1. Yot1 c;111 1·e,1clily ,ee this clifference ii you com­
J)are so111e virgi11 soil 11e,11· tl1e eclge of a11 old ce111etey ,,,1th the soil ot 
?. nearby l1eld \Vl1icl1 !1,1s l)ee11 c11lt1v,1tecl. Tl11s i, the tyJJe of soil con­
clitioning tl1,tt 011e sl1011lcl ;1t1e1111)t to olJtain wl1en using cover crops 
£01· soil b111Icl111g 

1\ thi1·cl ,111cl ve1·)' i1111Jo1·ta11t ft111ct1on of organic 1natter is that of 
incre,1si11g tl1e ,1·,1ter-l1olcl111~ c,11J,1city ol the s01! 111ixture. This is ac­
co1nJJl1sl1ecl i11 t,110 ,,,,tys· first by ,1lJso1·IJi11g ;11ater as a sponge 1night, 
and seco11cl, by J)1·0,1 icl111g ;111 i11c1·case of J),1rticle su1·face to hold 1no1·e 
ca1)1lla1·)' ,,,;1te1· Tl11s l,15t fe,1tt11·e 1s extre111ely i1npo1·tant because this 
is tl1e 011ly k111cl ol ,,,,1te1· tl1,1t JJl,1nts c,111 ])ick LI]) 

I ts fot11·tl1 i111 J)o1·t,t 11 t f1111ct 1011 1s tl1,t t of JJ1·ovicli11g a l1vi11g 111edi um 
£01· 111ic1·0-org,111is111s, so tl1;1t tl1ey c,111 ,1cco111plisl1 tl1e1r t,1sk of co11trj­
b11ting to soil !)111lcl1ng a11cl pl;111t foocl conve1·s1on. 

At tl1is point, i11 tl1e i11te1·est of ,01! 111,1nage111ent, we 1night inject 
reference to tl1e controve1·~1,1I ,11IJJect ot the l11nction of earthwor1ns. 
There ,ire so111e ,11!10 l1olcl tl1,1t e:1rtl1wor111s bt1ild s011, ,ind others who 

l ,1 () 



co11tcnc.l tl1at edrth,\101·111s clo 11ot i11habit a g1ve11 soil t111t1l <lite1· it h,1s 
cleveloJ)ed a g·oocl t1ltl1 I t,1ke 110 pa1·t 1n this co11t1·0,,e1·;,y, b11t 1 f111cl 
th,tt tl1e p1·ese11ce ol ea1·th,1101·111s ,111cl otl1er s11111lar large ;,01! ;1ni111als 1s 
11ot 1Je11ef1c1al to g1·0,v111g ,l1;1Jlo,v-1·ooted JJ!a11ts 01· beclcling JJ!,tnts, be­
<:.,1t1se thei1· JJrese11ce e11cot1rages 111oles ancl s1nall 1·ocle11ts. l\'loles, es1Je­
c1,1ll)', ca11se consicle1·,1ble 11n11ece;,;,,11·)' da111,1ge by !1f t111g 11e,vly JJl,1ntecl 
jJl,1nts a11cl c1·eat1ng tt111nels 1111cle1· establ1sl1ecl JJlant;,. Ed1·tl1,vo1·111s 111 
co11t,1111e1·s J)roclt1ce ,t ce111enti11g act1011 oi tl1e so,! to tl1e co11t,1111er sicles, 
tl1ereby c1·eat1ng a JJ1·oble111 111 re111011 111g tl1e jJlants 1 ,1111 oi tl1e opin­
ion tl1at ,t is cles11·a!Jle to 11se a11 111,ect1cicle to keeJJ e,11·tl1¼·01·111, ,111cl in­
sect5 ,1 t ,1 Io,v le,,el. 

SOIL J\,J_,\NAG£l\,fEN'l" 

By tl1e ,tbove 111troclt1ct1011 to 0111· s11b1ect oi soil 111,111age111ent l 
l1,1ve t1·ied to take aJJa1·t tl1e va1·io11s 11111Jo1·ta11t co1111Jo11e11t i<lcto1·s ol 
\\',tte1· ancl soil a11cl clisc11ss tl1e111 ;,epa1·ately. Now to jJLtt It ,ti! back 
together again 1s ;111 easy tasl, It can be 1·e,1cl1ly s11111111a1·1zecl l)y st,1ti11g 
tl1,1t tl1e ob1ect1,1e 101· soil 111anage111e11t 01· soil 1)1·e1),11·at1011 is to JJ1·ocluc.e 
;1 loose text111·ecl 111ater1,1l that ]1,1s fe1·til1zI11g JJowe1· It IS acco1111JIIsl1ed 
!)y 11,111g 111i11eral 111,1te1·ials tro111 1·ocks as a so111·ce ol ioocl ele111e11ts, 01·­
ga11ic 111ater1,1! (1·e1)rese11t111g a cl1e1n1cal 01Je1·ation) to rele,1se ,incl co11-
vert tl1ese ele111ents ,111cl ,v,1te1· as a 111ecl111111 1:1 ,vl11cl1 the ope1·,1t1011 c,tn 
t,1kc place ancl as ,1 ,,eJ11cle to ca1·1·y the enc.t procl11cts ,1l)o11t 1n tl1e soil 
<lnc! 111 the plants 

Tl1e ta,k oi the 1111r,ery1na11 1, to 1·ecogn1Le the inte1 rel,1tio11sl111J ol 
tl1e,c tl1ree lac tors ;incl keeJ) tl1e1n 1n ;1 clegr ee ol bala11ce 

l{;\l";\NCEl) PLANT' NUTRITION 

;\,,u1nI11g tl1,1t l)a!a11ciI1g a,1ail;1ble J)iant iooc.l, 01·g,1111c 111,1tte1· ,111cl 
w,1te1· ,tre tl1e 1n11Jorta11t co111pone11ts ol bal,1ncecl J)i,1nt 1111tr1tio11, tl1e 
logic,11 q11estio11 is, ''1\1l1,1t 1s an exa1111Jle ol ,1 b;1la11cecl 1)!,111t cl1et?'' I a111 
fo1·cecl to say tl1at tl1is see111ingly log1c,1! q11est1on cannot yet 1Je ,tnswer­
ecl, l)ttt the followi11g ;11·e exa1111Jles ol !10,v J)!ant ''cliets'' ca11 be, ,ind a1·e 
being, 11nbal,111cecl. 

The present co111111011 1)1·,1ct1ce 1s to leec.l 1n excess ol ;1ss11111ecl 111i11i-
11111111 reqt1ire111ents, but this l1as otten ca11secl t1·011l)!e ,vl1e11 ce1·t,1111 lood 
ele111e11ts ,ve1·e not co1111)letely 11sed 111 a g1ve11 J)e1·1od ot t1111e 01· ;1 seaso11 
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til1ze1· J)rogra111 !1·0111 11111·se1·y111,111 ''B'' wl10 ,1lso hacl a good water supply. 
Tl1e prog1·,1111 \\',IS ,1 1·el,1tively l1c,1V)' one, !)11r also lairly well-balanced. 
t\ severe cl1·011gl1t occu1·1·ecl 111 l:ite Jl111e, J11ly ;incl At1gt1st. The plants 
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te111be1· g1·0,\•tl1 111 1111r,e1-)' ··1~·· '\',IS c1111tc ,111;1!! ,tn<i ,•ery little dan1age 
occ11rrcd. 

I a1n 11ot JJ1·e1J,11 eel tc> 1)1·0,'c tl1c 1·e,1,011s 101· tl1ese t,vo d1flerent 1·e­
'i])Onses \tVe 11,1,'c co11sicle1·;1l)!c expc1·ie11ce to clen1011st1·ate that high 
fe1·til1ty J)1·og1·c1111•, 1·ett11·11 the _g1·e,1test J)1·olits. !)tit that tl1ese prog1·an1s 
,viii not l)e JJ1·ocl11ct1,,e 1I 11ot l);1l,111cccl ,,,itl1 ,111 ;1cley11;1te a11cl reg11la1· 
,vate1· st1pply. 

wiany otl1e1· ex,1111ples c,111 be g1ve11, bt1t these we1·e selected to 
de1nonstrate tl1at ,,,ate,-, s011 ,ind plant food a1·e interrelated and none 
of the1n sl1011lcl be 11secl witl1ot1t giving carett1! consideration to the 
others. 



Ll"l'ERA TlJRE CI"rED 

J Curtis, 0. J<". IY26. vVl1;1t 1s tl1e s1g111iica11ce oi trd11sp11·,1tion? 
Science 63: 267-271. 

* * * * * 
l)R. CHARLES HESS. 1 think yo11 l1ave t,1ken a very cl1li:1cult 

,t1b1ect a11cl l1,1ve ge11e1·;1lize<l 111;1ny c;1ses to ;1 1)oi11t where l tee! yo11r 
cx1)l,111,1t1011s ;11·e of q11e,tio11,1l)le 11,e ,tnlf so111et1111es qt1est1on,tl)le ac­
c.t1r,1C)'· l ,vo11lll like to see )'Ot1 take tl1ese tl1eoretical ,lj)J)I'Oacl1es a11cl 
,vo1·k 011 t ,t J)1·actic,1! t1se l01· tl1e111 I 11 otl1e1· wo1 els suggest a soil mix 
tt11·c whicl1 ,viii have tl1c J)1·01)e1· clr,11nage a11cl a fe1·tilizatio11 J)1·ogr,1111 
,,,J1icl1 ,viii !)l'OV!Cle tile f)l'Of)Cr lllltl'Jents. 

l)ll J~;\LJJ\,fG.'\llTNEll Jt 1111gl1t be ve1·y well. 111 tl1e last eight 
yed1·s I 11;1 ,,e bee11 ,vo1·ki 11g 011 ,t J)1·ocl 11 ctio11 b,1s1s ,,, i tl1 11 t1rsery s ti JJe1·-
111 te11clen ts ;111cl J)eople wl10 clo 11ot 1111clerst,111cl, bec,111se ot the11· interest 
,111cl their ello1·t,, i11 ,tn altogetl1e1· cl1fle1·e11t d1rectio11 lt ,s ;1 111atte1· ol 
t1·;111,JJl;1nt111g tl1e ,1g111f1c;111cc ol s0111e ot 0111· i11JJJOrt;111t tecl1n1cal 111;1-
teri,11 to rt1le-of-tl111111I) 01· co,11111011 la11gt1,1ge. It 1s a 111ost cliffict1lt 
thing to do. 

J\,fODERATOil J(>HNSON: l.'l1a11k yot1 It ,,,as ,1 st111111lat1ng 
t,1lk tl1at sl1ould c1·e;1te s0111c a1·gt1111e11ts, bt1t J th111k ,ve l1acl bette1· dete1· 
tl1e111 t1nt1l ,1fte1· tl1e lt111cl1 1)c1·iocl, s111ce ,,,e a,·e 110\\' exact!)' 011 ti111e. 

1\11otl1e1· s11b1ect co1111ectecl \\11tl1 tl1e ,01! J)1·ol)le111, a st1l)Ject dea1· to 
the l1e,11·ts ol 111a1l)' ol 11s i11 the J\,[icl\\•est a11cl aclJoining JJa1·ts oi Ca11acla, 
is 1ro11 chlo1·0s1s. Dr 111·0,1•11 is ,v1tl1 tl1e U.S D.A. Agricultt11·al Resea1·cl1 
Se1·vice at Beltsville, ;111cl he ,,,ill ;1clcl1·ess 11s 011 tl1is J)roble111 ot iro11 
cl1 lorosis. 

1)1· Jolin C. B1·0,v11 JJ1·ese11tecl l11s ,tlill1·ess 011 ''Ge11oty1)e ol Root­
stock ;1s a Facto,· 111 Pl,111t Nt1t1·1tio11 ,1•1tl1 E111JJhas1s 011 Iron Cl1!01·os1s." 
(AJJIJlat1se) 

GENOTYPE OF ROOTSTOCK AS A FACTOR IN PLANT 
NUTRITION WITH EMPHASIS ON IRON CHLOROSIS 

JOHN C. BR0\11N 

So,/ rind Jtflr1tr:1· Conse111r1t1011 Reser11cl1 D1v1s101i 
U S J)epr11·t111en t (Jj Ag11c11.lt 111 e 

Br:lt.,111/lr:. 1Wr11ylr111d 

Chlo1·os1s 1s a ge11e1·al te1·111 ,vhich clenotes a yello\\•1ng 1n pla11ts, a 
c.011c!ition 1·elatec! to ;1 large 1111111l)e1· of ab11or111;1lit1es. l'he 11101·e spe­
c1lic te1·n1, 1ro11 ch!o1·0~1s, 1·elcrs to a ''chlo1·os1s'' v1•hicl1 ca11 be allev1atecl 
l)y p1·ov1cl111g- the jJl,111t ,v1th st11table iron co1npot111cls. Tl11s clisorde1· 
i, 1)a1·t1ct1!,11·ly JJ1·ev;1lent 011 calca1·eo11s soils \\•l1e1·e it 1s cl1lf1ct1lt to keeJJ 
iron 1n for111s which a1·e ,1vailal)lc to1· all JJ!ant g1·0,vtl1. It 1nay occt1r 
<>11 net1t1·al 01· ,l1ghtly ac1cl soils, e~1Jecially ,,•here ,o-called acid-loving 
!)!ants st1cl1 as az;1leas, 1·hododend1·ons, a11d blt1eber1·ies a1·e g1·ow11. 
G1·owth 111ediu111, fe1·tilile1·, 01·ganic 1natte1·, and ,vate1· a1·e all co11t1·ibut­
i11g lacto1·s to this yello\v1ng 01· i,·on deliciency (I). Soil and/or plant 
t1·e,1t111ent 101· cont1·ol 1s often clitfict1lt, bt1t ca11 be achie,,ed l)y the care-
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ft1l and pers1,tent gardene1·. Whe1·e possible, 1110,t sat1sf,1ctoi·y rest1lts 
will l)e obtained by choosing pl,1nts th,tt a1·e cl1lorosis resistant. 

Several thousand olJservat1ons ol chlo1·osis l1,1ve been 111acle 1n the 
,ot1thern Great Plains ,11·ea 011 183 species ,ind V<ll iet1es of plants (3) 
Tl1ese observations 1nclt1cle a ,,,icle ,,,11·iety ol ornan1ental trees, shrt1bs, 
vines, ,ind pe1·enn1als, along ,,,1tl1 lrt1its ancl Jielcls ot sorgl1t1111, buft,1!0 
and blt1e grama g1·a,, "fl1orne ;ind W,1nn (5) tested tl1e st1sceptib1lity 
of 32 diffe1·ent species ol sl1rt1bs ,incl IO clillerent species ot t1·ees to iro11 
chlorosis and fot111cl a gre,1t de,1! ol va1·1,1bility between species. Tl1e 
tact that plant ,pecies cl1ffer in tl1ei1· susceJJtibil1ty to iron cl1!01·osis (1) 
indicates tl1a t in aclcli t1011 to an ex tei·n,11 111ecliu 111 effect tl1e1·e 111 t1,t ,1lso 
be ,in inte1·nal pla11t difference :1ftecti11g tl1e ,1bsorptio11 ,tnd tran,loca­
tion of i1·on. As 1ro11 st1pply beco111es l1111it111g, co1111Jet1tors witl1 i1·011 
in the absorption process beco1ne 1no1·e i1nport,1nt as possible c,1t1ses ol 
iron chlorosis 

Abso1·pt1011 of otl1e1· ele111e11 ts 1s k110,,,11 to be cle1Je11cle11 t ti JJ011 JJ!an t 
species 01· va1·1ety. Po1Je (4) fot1ncl tl1at whe11 Ut,1)1 JOB cele1·y, a varie­
ty s11scept1ble to a 111,1gnes111111 clef1cie11c)', 1s c1·ossecl ¼'Jtl1 S11111111e1· JJa,c<1l, 
,t 11on-st1sce1Jt1ble va1·iety, F2 JJlants a1·e obt<1111ecl 1r1 the ratio ot 3 non­
susce1Jtible to I susceptrlJle Tl1e st1sceJJtil))e ,,a1·iety 1s a less elt1c1e11t 
alJsorbe1· of 111ag·11esit11n than tl1e no11s11sceJJt1IJle va1·1ety. 

G1·;1lti11g 01· bt1clclr11g chlo1·osi,-s11sce1Jt1ble va1·1et1es 011 cl1lo1·0,is-1·e­
s1,tant 1·ootstock 1s 011e of tl1e 111etl1ocl, ol t1·eat111ent st1gge,tecl to JJreve11t 
,ind to control iron cl1lo1·osis G1·alt1ng l,1b1·11sc<1 graJJe v,1r1et1e, on v1-
nifera g1·ape rootstock l1,1s been JJa1·t1ct1l,11·Iy s11ccessl11l ,ts a 111etl1ocl of 
cor1·ecti11g iron chlo1·os1s 111 .1\111erica11 g1·apes (6). i\1I,111y E11ro1)e,111 
(vin1fer<1) ,•a1·iet1es exl11IJ1t " l1igl1 cleg1·ee of 1·es1stance to i1·011 chloro,1s. 

'11Vl1en lab1·11sca 1·ootstock, chlo1·osis-,t1sceptilJle ,,,,riety, ,ve1·e 11secl 111 
sot1th,,,este1·n Et11·01Je to co111IJ,1t JJh)•lloxe1·a, ,111 insect JJest, 1111111e1·011s 
c1·ops fa1!111·es rest1ltecl beca11se of rro11 cl1lo1·os1s. 

PI-54619-5-1 ,O)'l)e,111 (Pl), 5Lt5CeJJt1lJ!e to cl1lo1·os1s, ,11·e 111ell1cie11t 
ancl H,1,1' ke1'e soybe,111 ( H.1\) , 11011s115ce1Jt1 ble to cl1 !01·os1s, ,11·e elf ici en t 
in tl1e11· alJ1!1t)' to ,1lJso1·IJ ,111cl t1·;111sloc,1te 11·011 [1·0111 ,1 g1ve11 11t1t1·ie11t 
111eclrt1111. Pl soylJeans cleveloJJ ,111 11·on cl1!01·osi, 011 111ost 11,1t111·<1lly cal­
c,11·eo11s soils ,incl 011 sol11t1on c11lt111·es co11tai11i11g less tl1,111 5 JJJJ111 i11-
01·gan1c i1·011 I1·011 chlo1·o~is l1,1s beer1 i11cl11cecl in PI soyl)e,111s by i11-
crea,1ng the jJhos1Jl101·11s ancl co1J1Je1· co11ce11t1·at1011 ot ,1 given 11t1t1·1ent 
ct1lt111·e. 111 con11·ast, Hi\ soylJe;111s ,,,e1·e 11011cl1lorotic wl1e11 g1·0¼'11 1111-
cle1· each ol tl1e ,tlJo,,e conditions. l~otl1 tl1e HA ,oy!Je,111 a11cl tl1e vi­
n1fe1·;1 g1·,11Je 1nay IJe c,1llecl e(fic1e11t ~1IJ501·be1·5 ot i1·on. 

Apj)1·0,1cl1 g1·;1fts l1a,,e sho,11n th,tt tl1e 1·ootstock ot the PI ,111cl HA 
soybea11s are 1·egt1l,1to1·y to tl1e ,1l)so1·1Jtio11 ;111cl t1·,111sloc,1t1011 ol 11·011 fro111 
a grov-rth 111ecl1 u111 (~) G 1·0,,111 011 a g1·0,vtl1 111ecl1 t1111 ol I 11111 tee[ 11·011 
supply, Pl·tOjJ 011 PI-1·oot ¼'a, cl1lo1·ot1c, HA-toJJ 011 H1\-1·oot was no11-
chlo1·otic, Pl-tOJJ 011 HA·1·oot ,va, no11chlo1·ot1c, and HA-1·oot cleveloJJ 
chlorosis. The H,i\-1·ootstock abso1·becl and tra11slocatecl 1no1·e iron to 
the tops ot the plant than PI-rootstock. This difference in i1·on ab­
sorption is genetically controlled (7) and a knowledge ot the 1nechanism 
involved is believed to be fundamental to an understanding of iron ab­
sorJJtion by plants. 
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Iron was 1n,1ct1,•atecl inte1·nally 111 PI soybeans by the co111bi11ed ef­
tects of JJl1osJJl101·t1s ancl c,tlc1un1 1n nt1t1·1ent culture, which ,vas sepa­
rated tro111 tl1c JJ!a11t's sot11·ce oi 1ro11 b)• tl1e t1se of a split-1·oot tech-
11iqt1e. Jn contrast, 11·on was abso1·becl and re111ained 111obile in HA 
soybeans t111cler the s,1111e conditions ol growtl1 ancl ele1nent concentra­
tion Thus, genotype ol 1·ootstock 1s ,111 important controll1ng factor 
111 the abso1·1Jtio11 ancl t1t1lization oi i1·011 tro1n ,1 growth mediu111. 

l\•l1ner,1I 11t1t1·ition, ,ts ;1ftectecl by ge11otype ol rootstock, is ,t subject 
,vo1·tl1y oi 11101·e attent1011. l t shot1lcl be ol 1Jartict1l,11· signi£1c,1nce to the 
1Jlant proJJ,1g,1tors 1f tl1cy ;11·e to g1·0,v a11d develop tJlants ,td,11Jtive to 
tl1e varied g1·owth media ,vhich arc experienced 1n cl1sse1111nat1ng their 
1Jroduct to tl1e l1eld. 
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* * * * * 
lvlODEllATOlZ .JOHNSON: 1.·11,111k you. 1)1·. B1·own By my 

watch ,ve l1,11,·e 011e 111i1111tc lor possilJly 011e 01· two qt1est1ons. 
l\IR ft\CK HJLL ( D. Hill Nt1rse1·y Company, Dundee, lllinois): 

,,Vot1ld 1t !Jc JJoss1blc to co11strt1ct 1111per1c,tl 1·t1les 1·ega1·cl1ng these nt1t1·1-
tion,1! d1llict1lties, 01· ,vottlcl 1t be necessary to 1·t111 down ;111cl a11alyze 
each plant 01· eacl1 species, be£01·e ge11eral rules cot1ld lJe laicl down;i 

DR. BllO\,VN: 1\•ly re,tction to tl1at question is tl1at I believe that 
,t nurseryn1,tn shot1lcl be ,1w,1re of whe1·e his material is going, or spe­
cifically the type of the soil l1is custo111e1· 11as. Ii yot1 a1·e selling 1n the 
l\•I1d,vest, i.e, Oklal101n,t, Kansas, ancl on ,,,est, yot1 sl1ould be very con­
ce1·ned as to ,vl1ethe1· or 11ot you1· SJJec1es 1s susceJJtible to this cl1loros1s. 

1\IIR HILL: How c,tn you tell 01· p1·edict this;i 
DR. l1ROWN: Tl1at is a tl11ng that has to be ,vorked out I 

think in growing plants, as fat" as tl1e g1,owth 111ediu111 is concerned, I 
wot1ld not recon11nend the use of high pl1osphate levels. l t has been 
our experience that high phosphate does not help the g1·0,vth too much. 
You have to have so1ne, bt1t you don't need a lot of phospho1·us in the 
gTowth 1ned1um. Yot1 do need calcium. I noticed one comment 
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,tbot1t ttsing g1·ot111cl 1·ocks a, a p1·01),1g,1tio11 111ecl111111 I tl1i11k one 11111sL 
be , 1e1·y ca1·el11l 1n 11s111g g1·ou11d 1·ock 101· J)1·op,1g,1t111g pla11ts, beca11se 1t 
l1as bee11 0111· expe1·1e11cc tl1at i11 s0111e a1·eas )'Ott get a batcl1 ,,,J1icl1 ,viii 
not root a11)1Ll1ing A11alys1s of tl1c5c sl10,,1ecl ,1 , 1e1·y h1gl1 111olybdenu111 
co11te11t. 1[ yo11 l1,1vc good s,111cl ,111cl are getti11g good 1·es11lts 1 wo11lcl 
stick to tl1c sa11d, IJcca11se I believe you sho11lcl 11ot 11se Jttst a11ytl11ng 
as a growi11g 111ec!i11111, [J,11·t1cula1·l)' g1·01111cl 1·ock. 

i\1[R \'\I .. A.. CUi\·Ji\,JING (i\1lo1·clc11, i\·la11itolJ,1) \ 1\ll1,1t ,ire tl1e JJO,· 
s1b1l1t1es i11 aJJJ)le,, 101· 111sta11ce, 111 gett111g ge11ot)'JJes ol 1·oc>L~tocks tl1aL 
will tole1·.1te tl1ese co11clit1ons )'Ott l1.1,1c clesc1·1!Jecl? 

Dll. I~llOvVN: I tl1i11k tl1e1·c 1s , 1e1·y g1·c.1t J)1·01111,c 111 tl11s a1·e,1 
1 think tl1,1t ,,,e ,11·e ge11e1·,1lly Iooki11g to1· so111eth1ng that 1s cl1sease 1·e• 
sista11t ,incl ,,·e fo1·get tl1e i1111)01·t,111ce of n11t1·1t1011 1n select111g genotyJ)es 

i\1IODERATOll JOHNSO!\': l think ,,·c l1aci bette1· ,,1111cl it ttJJ. 
I ,va11t to tl1,111k all tl1e SJJeake1·s ol tl1e11· COOJ)e1·;1t1011 1n kee1)111g ,,,1th111 
the allottccl ti1ne :111cl 101· tl1e11· excelle11t p,1JJe1·s rrhe 111ect111g is rece,s-

ed until l :30 P.i\1I tl11s ,1tte1·noon. 

The sess1011 aclJ0111·necl at t,,,el,1e-l1,1e o'clock. 

. . 
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SATURDAY AFTERNOO,N SESSION 
December 6, 1958 

The 111eet1ng w,1s c,1llecl to 01·der at one lorty-live oclock by Pres1-
clent Steavenson. 

PRESIDEN1' S'fEAVENSON, Here is ,t wire jttst received fro111 
Lo111s Vande1·b1·ook, wl10 \V:1s ot11· Pres1cle11t of ),1st year, 

''Dea1· Ht1gl1, JJiease co11,,ey to tl1e 111e111be1·s 111y since1·e ap1J1·ecia­
t1011 of the !Jea11t1f11l f lcJ,,,e1·s se11t 111e Tl1ey ce1·t,1111ly brighten my hos­
p1t,1! roo111 a11cl helJJ to ,1llev1ate the JJ,1i11 l l101Je tl11s will be tl1e big­
gest ;incl best 111eet111g 111 tl1e l1isto1·)' of 0111· 01·g,111izatio11. God bless 
yo11 ,111 '' 

l knov.• Lo111s v.•111 IJe g1·~1tiliecl to learn th,tt ,ts a 111atte1· 0£ £act it 
1s tl1e biggest ancl I tr11st tl1e best. Reg1stratio11 1s well UJJ ove1· 200, 

This atternoo11 v,,e l1,1ve as 0111· 111oclerator 11one otl1er than l\1Iayor 
ZoJJhar P. \Var11e1·. S0111c of you 111ay 11ol know tl1at he !1as bee11 1nayo1· 
o[ one ol the 011tlying 111et1·01Jolises 11ntil his success as a nu1·sery1nan 
c,111secl hi111 to sl1ell his cl11t1es. He 1s no,,, ,t t11ll-ti111e JJ1·opagator, 

So with this 111t1·ocl11ctio11, I a111 111ost JJleasecl to give )'Ott our friend 
,111cl fellow gi·o,,,e1·, Zo1Jh,11· P \•\1a1·11er. (ApJJl,111se) 

l\•IODER.1\TOll \V.i.\llNER: f\s yo11 all kno,11 , a pol1t1c1an has to 
IJe a good SJJeake1·, anll I l1acl a ,·e1·)' sho1·t te11111·e 111 olf1ce. vVl1en I get 
througl1 with tl11s JJa11el, yo11 w1ll see ,vh)' l v.•;1s ,vise enougl1 not to keep 
011 \11ith my political ,ti I 1 l1;1 tio11s 

lv[y duties here this ;1fter11oon .11·e JJ1·i11c11Jally to 111ake sure that we 
.11·e througl1 IJy three·Ll1irty, ;ind "''ith th,1t in 111i11d I an1 not going to 
1n,1ke a very le11gtl1y 111t1·ocl11cto1·y state111e11t. I clon't think we will 
have t1 n1e fo1· q 11est1011 JJe1·1ods al te1· the 'iJJe<1kc1·, 1'he 1nost worth­
wl1ilc q11est1011~ c,111 co111e :1t tl1e e11cl ol tl1e JJ1·og1·,1111, JJ1·0,,1d1ng we have 

• ,tny t11ne 
\1Vitl1011l l111·t!1e1· co111111e11t ,,·c a1·e go111g to st;11·t rigl1t off, witl1 

(>1·ofessor F, L. S O'llo111·ke, i\•ficl1ig,111 State Unive1·sity, Professo1· 
O'Ro11rke, 

Professo1· F. L S O'Ro111·ke prese11ted !11s 1J,1pc·1· entitled, ''Efficient 
J>1·op,1gation ,vith H,1rcl,voocl C11tt1ngs i11 E11glancl," (Applause) 

EFFICIENT PROPAGATION WITH HARDWOOD 
CUTTINGS IN ENGLAND 

F. L S. O'RouRKE 
Depll1·t111e11t of Ho, t1cullit1·r: 

/\tf1chzg(11i Sl(lle Unzve1·s1l)' 
East La1z,5z11g, j\11ch1g{zn 

The hard,voocl ct1tt1ng 111etl1ocl o{ 1J1·op,1g,1tion is 1·elatively con· 
ve11ient and 111exJJensivc and ,1•l1eneve1· 1·e,1son;1IJly good results are ob­
tained by the 11se of ha1·clwoocl c11tti11gs, tl1at 1nethod is usually prefer­
red to layering, grafting, or tl1e othe1· more cu111bersome types of propa­
gation. Several (liscoveries 1·ecently 1nade by ivlr. R .. J. Garner and Dr. 
E. S. J Hatcher at the East· i\•Iall1ng Research Station in Kent, England, 
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111ay leacl the way to ,1 111t1cl1 11101·e e:-.tens1,,e t1se ol !1a1·clv1'00d ct1tt111g:, 
for propagation i11 tl1e ft1tt1re. The,e 111vest1gato1·s l1ave stud1ecl tl1e 
JJrOJJagative factors all ect111g !1ardv1·ood cu tt111gs lro111 th1·ee aspect,, (I) 
the sot1rce JJlant ancl tl1e concl1t1on ol tl1e ct1tt1ng woocl beto1·e t,1k1ng, 
(2) the care ancl ]1,111cll111g ,1fte1· collect1on, (3) tl1e e11v1ron111ent 1111cle1· 

wl1icl1 tl1e c11tt1ng:, ,trf rootecl. 
A11 analysis of tl1e l,1cto1·s ,1lfcct1ng tl1e so111·ce JJl,111t [1·0111 ,,,h1cl1 tl1e 

c11tt1ngs a1·e taken sl10,1's tl1e ext1·e1ne 11111Jo1·t,111ce of tl11s co11s1cle1·,1t1011 
It 1ncl11des a stucly ol tl1e JJa1·t1c11la1· clo11e 1nvot,,ecl, 1t, genetic co11stit11-
tion, state of 1111t1·it1011, c,11·bol1ycl1·,1te 1·ese1·,,e, cleg1·ee of l1g111f1c,1t1011, 
JJe1·iod of establisl1111e11t 111 tl1e soil, cl11·011olog1c,1I age, ,111cl tl1e JJa1·t1c11l;11· 
clegree ot juvenility, sen1!1ty, tl1e vegetative or 1·e1J1·ocl11ct1ve co11cl1t1011 
of tl1e plant or JJOrt1011:, tl1e1·eol tro1n ,,,h1cl1 tl1e c11tti11g ,voorl 1s t,1ke11. 
I~q11ally 11111Jorta11t 1s tl1e co11s1clerat1on ot tl1e ,1ge, ,ize, JJos1t1011 011 1Jla11t, 
,111cl elate a11d 1nan11e1· o[ collection ot tl1e c11tti11g ,voocl. 

The East i\1Iall111g cx1Je1·11ne11ts ,1•itr1 va1·1011:, aJJJJle selec~1011:, si10,\' 
tl1at c11tt1ngs take11 £1·0111 ,1 clone b11ddecl 011 ,1 v1go1·011s 1·ootstock 1·oot 
a11c! s11rvived to ,1 g1·e,1te1· cleg1·ee tl1an tl1ose t,1ke11 11·0111 tl1e sa111e clo11c 
b11clcled 011 ,1·e,1ke1 1·ootstock:, Otl1e1· tests 1·e1Jo1·t tl1,1t tl1e 1·oot111g ol 
cutti11gs take11 £1·0111 l1eclges tl1at a1·e kept 111 ,1 ,,eget,1tive co11clit1011 IJ)' 
close p1·11n111g is ,11pe1·101· to tl1ose take11 [1·0111 11u1·se1·y 1Jla11ts 01· !1·0111 tl1e 
UJJJJer JJOrt1011s ot l,1ye1·ecl ,te111s i11 tl1e stool IJlocks It is al,o 111cl1c,1tecl 
that c11ttings take11 1·el,1t1,·ely e,11·ly 111 the lall (Octo!Je1·) s111·v1,,e to ,1 
h1gl1er cleg1·ee tl1a11 tl1ose collectecl 1n the late idll 01· cl11r111g the \\'i11te1·. 

A rathe1· d1ff1cult-to-1·oot aJJJJle select1011 k110,vn ,1:, Cr,tlJ C has bee11 
usecl as the test pl,tnt 111 tl1e,e expe1·ime11ts Sc1011s ot Cra!J C \\'e1·e 
graftecl on a n11mlJer of 1·ootstocks and whe11 g1·0,\'ll, l1a1·d,,,oocl c11tt1ng 
1nater1al ,vas take11 (01· co111JJ,11·1son. The res11lts ,11·e sho,1•11 1n tl1e lol­
low1ng table: 

Table 1.-Per cent rooting of harcl,,ood cuttings of the a1lple clone Crab C taken £ro111 
different plants 1,rrafted upon se,·eral rootstoc1.s. 

Rootstock \ 11go1 of I ootstock !'er ce11 t rootetl 

MIX \·Veak 21 
M II 1\1 ed I II Ill 35 
M VII 1\1 e<l I II n1 37 
M XVI Vigorous 59 
M Crab C Fa11 ly ,•1go1011s 40 

)\,Jailing X\TI, a vigorous rootstock, tl111s i1n1Jartecl to the ,voocl of 
the scion variety tl1e p1·01J,tg,1ti,,e a!Jility to 1·oot 11e,11·ly tl1ree ti111es :1s 
,veil as ,vood fro1n the sa111e clone grafted on the weak 1·ootstock J\,Jalli11g 
IX. 

Hedges of various own-rooted clones ot apJJle ancl JJ!un1 had lJee11 
established as windbreaks at East i\!Ialling. These hedges, about 7 feet 
high by 30 inches wide, we1·e kept in a vegetative condition by close 
clipping and the removal ot the flowering wood. Hard,vood cutting~ 
taken from these hedges we1·e fou11d to 1·oot to a 1nt1ch greater degree 
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• 
tl1,111 cL1tt1ngs t,1ke11 fro111 1Jl,111ts 
e11ces ,11·e sl10,,,n 1n Tal)le 2 

g1·0,v111g 111 tl1e 11111·se1·y . The di ffe1·-

Table 2.-Per cent rooting of Malling Crab C apple cuttings. 

Basal ct1ttings (12'' base of I-year shoot) 
Second cuttings (Next 12'' above basal c11lling) 

Ft 0111 nursery 
pla11ts 

0 

6 

From hedge 
plants 

45 
42 

As yet, 110 d:1ta are available as to cuttings taken lro1n hedges form­
eel ol the selected clone gralted on tl1e 111ost vigorous 1·ootstocks. The 
1)oss1b1l1ties 111 co111b1ning these t,vo discoveries to grow ''so11rce plants'' 
,ire 1111111ense and 1nay 1n,1ke tl1e stool-bee! l,1ye1· 111ethocl obsolete for tl1e 
g1·e,1t 111a1or1ty of clones now being 1)ro1)ag,1tecl by that 111eans. While 
tl1e £,1st l\'Ialli11g experin1e11ts l1a,·e IJeen co11cer11ecl solely with fruit 
J)l,111ts, the s,1111e 1)r1nciples 111ay \\'ell ,tIJIJly to woocly J)lants 11sed for 
othe1· purposes. 

The Ectst ]\,falling 111vest1gatio11s co11ce1·11ecl witl1 the care and hand­
li11g of l1ard,vood cutti11gs ,1tter collectio11 i11cl11cle stL1cl1es 1Jertain1ng to 
tl1e le11gth a11cl cl1a111ete1· ot the c11tt1ng, wo11ncl1ng, call11sing, rate and 
111,11111er of a JJJJl ica tio11 of S)'ll tl1c·tic g1·0,,,tl1 1·eg11 l,1 to1·s, te111 JJe1·a t11re con­
cl1 t1ons, sto1·,1ge, and date ancl 111etl1od ot !)!anting. The 1·es11lts ot the 
111,1ny ex1Jeri111e11ts 111ay be b1·ietly s11111111,11·izecl ,ts follo,vs: 

,t - Tl1e conce11t1·atecl sol11tion 111ethocl, ,tlso kno,vn as the ''quick 
clip'' 111etl1ocl, ,tt a rate of 2\/2 111illigra111s ol 1nclolelJutyric acid to I 
1111llilite1· of 50 pe1· cent alcol1ol 1s eflecti,,e for 111ost hard,vood cuttings. 

lJ - Tl1e n1ost effective size of c11tt111g is ,1bo11t 12 incl1es 1n length 
,vitl1 a cl1,1111ete1· bet,veen 6 ancl 10 1nilli111ete1·s 

c - Rooting ;ind SLtrvival are gre,1ter ,vl1en tl1e c11ttings are taken 
in October ancl storecl over winter ,vith tl1e b,t5es J)lunged in a peat-sand 
n1ecliL1111 he,tted to 45° F. Fra1nes equippecl ,vith electric heating cables 
,111d insL1l,1ted ,vith bales of str,tw have been 11secl successfully. 

The importance of treating witl1 Il~A (indolebutyric acid) and 
stor111g ,tt 45° F. over winter 1s sho\\'11 111 the follo,,,1ng table: 

Table 3.-Per cent rooting of M Crab C apple cuttings stored and field planted. 

Treatment 

None 
No11e 
IBA 
IBA 

Pos1t1on 

Basal 
Second 
Basal 
Second 

Cuttings taken and stored 

Oct 

0 
0 

Si 
81 

Nov 

0 
0 

31 
68 

Dec 

3 
0 

3i 
22 

Cuttings taken and planted 1n fall 

13 
0 

23 
2 

St11clies i11 relation to the factors ot tl1e envi1·on111e11t of the cutting 
wl1ile 111 tl1e process of rooting ,11·e ,tlso being c;1rriecl out at East Mall­
i11g, 1J,1rtic11larly in rega1·d to the 111ost f,1vor,1ble 1noi~tu1·e and air con­
te11t of the 5oil, and the n1ost lavoral)!e te1111)er,1ture to incl11ce rooting. 
Tl1e re~ttlt ,v1ll be re1)ortecl \\'l1en 111ore cl,tt,t ,11·e available 
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Tl1e E,1st j\,f,1ll111g 111vest1gato1·s l1ave 01)e11ecl ,eve1·,1l 11e,v ave11ues 
for ft11·tl1e1· 1·e,e,11·cl1 Tl1c i11ll11e11ce oi vigo1·-indt1cing rootstocks a11d 
tl1e t1se of ,,egetati,,e ,,,oocl fro111 l1eclges sl1ot1ld l)e co11s1clerecl i11 relation 
to acce1)ted tl1eor1es ot 1)!1ysiological j11,1e111l1ty 1·11e J)1·01)ag,1tive po,,,_ 
e1· of h,1rcl,11oocl ste111 t1s,11e l1,1s clei1nitely l)ee11 inc1·e,1secl l)y tl1ese 111etl1-
ocls Tl1e i11te1·1·elationsl111) oi t1111e ot collectio11, g1·0,vtl1 1·eg11lato1· tre,1t-
111e11t, a11d co11t1·ollecl-te1111)e1·,1t111·e ,to1·agc 1s sig11il1c,111t. Tl1e ,tf)plica­
tion of tl1ese 1)1·111c11)les a11cl 111etl1ocls ,v1tl1 1)1·01)c1· 111oclif1cat1011s to otl1e1 
J)ld11t SJ)eCie; sl1011l<l a<lv,111ce t/1e 1)1·og1·e,s ,incl k110,~1leclge of J)l,111t J)ropa­
gatio11 quite 111,1te1·1ally. 

1\ckno,v leclgc111e11 t: 
Tl1e ,111·1te1· exte11ds his thanks ancl app1·eciation to 1\1fr 1l J. Gar-

11er ancl Dr. E S J. H,1tcl1e1· oi the E,1st 1\1Idlli11g Re,c,11·cl1 Station 101· 
tl1eir ki11clly coope1·,1t1on ,111cl the 11nrese1·,,ecl co11t1·1b11t1011, of their re­
se,1rcl1 cl,1 ta. 

* * * * * 
• 

i\1IODE1l.l\T01~ ,,\,'A1lNER 'fhe 11ext 111,111 on 0111· 1)rog1·,1111 rs 
]\,fr. J\'farcl1 ol tl1e N,1tio11al :\1·l)o1·et11111 111 '"'asl1111gto11, D.C. He will 
d1sc11ss tl1e !1a1·cly e11caly1)t1 

i\,f1·. SyJ,,estc1· G 1\·fa1·cl1 1·eacl his 1)1·e1),11·ccl ,1clcl1·ess 011 ''H,11·cly Eu-
caly1)ts." (A!)!)l,111se) 

HARDY EUCALYPTS 
SYL\7ES1'FR G. ]\,fARCI-( 

Propagatc•1· 
[! S. Nat1011c1l A1·uo1el1t111 

11Tlc1,fl1ingto11, D.C. 

Tl1e 111cn tio11 of e11calypt11s to 1110s t peo1)le IJrings · to 1ni11cl tho11gl1ts 
of tl1e Ko,11,1 l)ea1· ,:11cl 1\11stralia Uniquely, tl1e ge11t1, Eitcc1lyptits, ,vith 
Its 500 s1)ccics, IS n,1ti,1e only to A11st1·,1li,1, Tas111,111i,1, ,111cl 11cigl1l)oring 
isl,1nds. 

ln ;1clcl1tio11 to e11cal)'f)tus leaves l)eing ,tn esse11tial p,1rt or tl1e diet 
of tl1e Ko,11,1, e11c·,1ly1)ts 1)l:-1y a11 i111po1·ta11t role in tl1e eco11(J111y oi 1\us­
t1·alia Its ,,,oocl is t1,ecl £01· J)aper !)tt!J), fibrebo;11·d, co111111e1·c1al !11n1l)e1·, 
fi1·ewoocl ,111cl cl1:11·co,1I. F1·0111 its bark co111es t,1011111 ,incl l1·0111 its leaves, 
esse11t1al oils. l"J1cse csse11tial oils a1·e 11secl i11 (!isii1Ject,111t.,, JJc1·f11111es 
and 111ccl1cI11es. 

At tl1e t11r11 of tl1e ce11t11ry a good cleal of effo1·t ,v,1s ex1)ei1cled to 
estal)l1s!1 1)la11t,1t1011s of tl1is 1·a1)id-g1·0,\·i11g t1·ee 111 C,1l1lo1·n1,1, New i\'fex­
ico, A1·izo11,1, ,incl Floricla, !)tit lane! 1)1·ovecl to l)e ol gre;1ter v,1luc for 
f,1r11111g a11cl tl1e1·ero1·e 111ost of tl1e et1caly1)t 1)la11t,1t1011s l1,1vc cl1sa1)1)ea1·­
ecl. Tocla)', 1n Calilo1·11ia the et1c,1ly1)t is best k110,,111 as ,tn 01·11,1111ental 
ti·ce for st1·cet 1)lanti11g. So inte11s1vel)1 l1ave they l)een 1)l;1ntecl the1·e, 
tl1,1t 111ost C,1lifo1·11i,111s l)el1e,,e tl1e111 to be 111d1gc11011s. The1·e 1s a story 
told ,tl)ot1t ,1 soldier fro111 C:-1!1fornia st<1t1011ecl i11 .l\11st1·ali,1 dt1ring ,f\Torld 
War JI 1n wl1icl1 l1c re111,1rkecl, ''Say, yot1 got so111e of ottr e11c,1lpt, here!'' 

I11 it~ 11,1ti,,e l1,1b1tat the gen11s is dist1·ibt1ted wiclely ovc1· ,treas ol 
g1·e,1 tl y v,11·y1ng cl i 1na tic co11cl1 t1ons. The regio11s tl1,1 L i11 terest 11s 111ost 
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Tl1e E,1st j\,f,1ll111g 111vest1gato1·s l1ave 01)e11ecl ,eve1·,1l 11e,v ave11ues 
for ft11·tl1e1· 1·e,e,11·cl1 Tl1c i11ll11e11ce oi vigo1·-indt1cing rootstocks a11d 
tl1e t1se of ,,egetati,,e ,,,oocl fro111 l1eclges sl1ot1ld l)e co11s1clerecl i11 relation 
to acce1)ted tl1eor1es ot 1)!1ysiological j11,1e111l1ty 1·11e J)1·01)ag,1tive po,,,_ 
e1· of h,1rcl,11oocl ste111 t1s,11e l1,1s clei1nitely l)ee11 inc1·e,1secl l)y tl1ese 111etl1-
ocls Tl1e i11te1·1·elationsl111) oi t1111e ot collectio11, g1·0,vtl1 1·eg11lato1· tre,1t-
111e11t, a11d co11t1·ollecl-te1111)e1·,1t111·e ,to1·agc 1s sig11il1c,111t. Tl1e ,tf)plica­
tion of tl1ese 1)1·111c11)les a11cl 111etl1ocls ,v1tl1 1)1·01)c1· 111oclif1cat1011s to otl1e1 
J)ld11t SJ)eCie; sl1011l<l a<lv,111ce t/1e 1)1·og1·e,s ,incl k110,~1leclge of J)l,111t J)ropa­
gatio11 quite 111,1te1·1ally. 

1\ckno,v leclgc111e11 t: 
Tl1e ,111·1te1· exte11ds his thanks ancl app1·eciation to 1\1fr 1l J. Gar-

11er ancl Dr. E S J. H,1tcl1e1· oi the E,1st 1\1Idlli11g Re,c,11·cl1 Station 101· 
tl1eir ki11clly coope1·,1t1on ,111cl the 11nrese1·,,ecl co11t1·1b11t1011, of their re­
se,1rcl1 cl,1 ta. 

* * * * * 
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;11·e the colcle1· a1·eas of Nev.' Sot1tl1 vV,1les ,111cl Victoria on r\t1stralia's 
,ot1theast coast, ,111cl tl1e sot1tl1e1·Iy adj,1ce11t 1slancl of Tas111,111ia. The 
l~lue N[ol111tai11s in New Sot1tl1 Wales ,111cl the Al1,tral1an Alps in Vic­
toria 1·e;1cl1 elevat1011s ol 3,500 to 7,300 It. It is in this 111ou11tainot1s 
1·cgion wl1e1·e tl1ose ,JJec1es ol et1c,1lyJJts ,,,J11cl1 are rel,1tively colcl-tole1·,111t 
ca11 be fot111cl TI1e we<1tl1e1· 1·eco1·cls of tl1e Kosc1t1sko i\1leteo1·olog1cal 
St,1tion 111 Nc.,v Sot1tl1 \-\Tale,, ,vl11cl1 15 1111cl,v,,y betwt'en Syclney and l\1Iel­
lJourne, i11clicate ,111 ,11111ual ,1ve1·<1ge of 157 days witl1 frost, ;incl that ,1 
111ini111t1111 te1111Jer,1tt11·e of 5° }'. l1acl bee11 1·ecordecl 

Tas111,111ia, ,,,!11cl1 1s onlv so111e 150 1111les to the sot1tl1 of New Soutl1 
I 

\ 1V,1les, belo11gs to tl1e s,1111e G1·e;1t D1vicl111g Range Syste111 ot tl1e con-
t111ent ;111cl !1as elev;1tio11, to 5,20() ft Tl1e \,Varatah Station in T <1sma­
nia has recordecl ,1 111111i111111n c)I 4° F. ancl an ave1·<1ge ot 44 clays of frost 
J)e1· year. 

Two ,111cl a half yea1·s ago, seecls of sever1l species of E11calyptits were 
,e11t to the Nation,11 1\rboret11111 111 vVasl1111gton, f).C., by tl1e Forest1·y 
,111d Ti111l)er Bure,111 1n C,1nl)err,1, Australia. S0111e of tl1e ,eecls th,1t 
were ,e11t c.a111e lr()111 t1·ees g1·ow111g 111 1l1e coldest 1·egions of Australi,1 
;111d Tas111,111i<1 Tl1e JJlants r,11~ecl fro111 tl11s seecl ,ve1·e pla11tecl out in 
tl1e tall of 1957, ,incl 1·ece1vecl no J)1·otectio11 clt1r111g !,1st year's seve1·e wi11-
te1·, 1n ,,,]11cl1 ,t low of 3° F w,1s 1·eco1·clecl ,tt tl1e N,1tional A1·borett1111 
It is of c.ot1r,e 1nt1cl1 too early to evalt1,1te ,vhat the orna111ental useful­
ness ancl colcl toler,111ce ot e11c,1lyJ)ts ,viii i)c It 1s interesting, l1oweve1·, 
to 11ote tl1e 111itial 1·e,1)011se ot tl1e e1gl1t SJ)ecies ,vhicl1 !1ave sho,,1n vary-
111g cleg1·ees of colcl-1·c,ista11ce ,it tl1e Nat1011;1l A1·!Joret111n. 

E. 111pl1rJp!11lr1, ,vl11ch h,1s l1andso111e blue-gr,1y foliage, ,111thstoocl 
ot1r lo,v te1111Je1·att11·e <)l 3° F. ,vitl1011t any clielJack 01· loliage !)11r11 Tl1is 
,pecies h,1s ,vithstoocl te111per,1t111·es of 1()° F at tl1e US. Pl,tnt Introduc­
tion Statio11 at Gle1111 Dale, i\1l,11·ylancl, loc,1tecl so111e 12 111iles tro1n the 
Nat1on,1! 1\1·!Joret11111. 

A clo,ely alliecl species of E n1pl1oph1lrt is E. pauc1flrJ1·r1 In its 
n,1tive halJ1tat of New So11tl1 \,V,1les, Queenslantl, ,incl 1.·,1s111ani,1, E. 
pr1i1c1flo1·r1 is fot1ncl g1·0,v1ng 011 cool 111011ntain sites ,ind in subalpine 
,11·e,1s v,,l1icl1 l1ave 11·0,ts i11 v.11nte1· and 111oclerate sno,vfall, cool s111111ne1·s 
,111cl 111oclerate ancl reg11lar ra111fall. At tl1e Arboret11111, this.SJJecies also 
withstoocl ot11· low 3° F, ,vitho11t ,1ny int1ry. 

The species th,1t st1rpr1secl 11s 1nost ,vas E carnrtldi1lensis Last fall 
tl11·ee six-foot JJla11Ls ,ve1·e set ottt ReJJOrts v.1e hacl t1·011t No1·folk, Vi1·­
g1nia, ind1c,1ted the SJ)ecies to be harcly the1·e, so 011r l1opes for survival 
at the Arbo1·etu111 were !1igh. i\'[l1ch to 011r disap1)oi11t1nent, tl1e plants 
were killccl Lo the g1·01111d S0111e,,,hat cl1sco11ragecl, tl1e deacl tops we1·e 
IOJ)ped oil ,IL g1·ou11cl level. Later in the spring, 111t1cl1 to 011r sur1)1·ise, 
several shoots broke f1·0111 l)e!o,11 g1·01111cl level a11cl 110,1' range [1·0111 6 to 
8 ft. in l1eigl1t. 

Tl1is experience IJrought to 111incl tl1e 1cle<1 Ll1.1t in colcle1· regions, 
so111e of the SJ)ecies 111ight IJe t1·eated as !1erlJaceous ))!ants. IL 111ust be 
quite l1t1111il1ati11g 101· tl1e lolty Ei1cc1lypt11s, with s0111e of its species 
1·eachi11g !1eigl1ts of 300 feet in .1.\t1stral1;1, to conde,ce11d to l)ei11g treat­
eel ,1s ,tn herbaceot1s IJlan t. 

Perh,11)s the 1110,L att1·;1ct1vc SJ)ec1cs 1, E. g11nn11. In its juvenile 
,L,1Le the very attr,1c.t1ve le,1ves ;11·c extre111ely gla11co11s ,111cl interestingly 
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ar1·anged 011 tl1e ste111. At tl1e A1·bo1·et11111, i11 t,,,o co11t1·asting sit11a­
tions, £. git11n11 behavecl qt11te d1lfe1·entl)'· Tl1e ioliage 011 pla11ts JJ1·0-
tected b71 a bu1lcli11g sl10,\1ecl s0111e ev1clence of ,v1nter bttrn, but cl1d not 
s11ffe1· from a11y clieback. 1n a11otl1e1· 5it11at1011, \\'ithot1t a11y protection, 
it bel1aved l1erlJ,1ceot1sly like E. cc1r11r1ld1tle1151s. It too broke fro111 lJe­
lo,v gi·o11nd Je,,el and 111acle good gro,\1 tl1 ot abot1t 6 ft. this seaso11. 

Several otl1e1· ,1Jecies ,,,J1icl1 J1,1ve given 111clic,1tions ol cold-tolerance 
at the Arbo1·ett1111 are 1~ r1g,g1egr1tr1, E. la1·g1flo1e1ts, E. 1·11.b1da, a11d £. 
stell11lata. 

P1·ese11tl11, tl1e ,1cceJJtecl 111ethod (01· 1Jro1Jag,1t111g e11c,1lyJJts is b)' seed. 
0£ tl1e SJJecies 111entioned, E. n1pl1opl11la ancl E pauczflo1a 1·egu1re 111oist 
stratii1c,1t1on £01· 60 days ;it 40° F to,· best ger1111natio11. Germi11ation 
time lo1· 1nost SfJec1es is bet,\1een six ,111d 18 clays. By e,1rly ,pring sow­
ing anc! o,,e1·-,1'1nte1·i11g tl1e JJla11ts tl1e first ,vi11ter in a cool greenhouse, 
they ,v,11 be 1·e,1cly £01· JJl,1nting 011t the following SJJr1ng. Afte1· ot1r 
experience !,1st ,,,111te1· ,v1tl1 species tl1at beh,1vecl herb,1ceo11sly, it \l'Ot1lcl 
be well to give these pl,111ts s0111e p1·otection tl1e l1rst t,vo wir1te1·s i11 a11 
effort to b11ild ttJJ ,t !1,1rcl11 ,,,oody stein. Stich JJrotection lor t,vo win­
te1·s 111igl1t 1n,1ke tl1e diffe1·e11ce bet,\'ee11 tl1e pla11ts acting !1erbaceo11sly 
or sl1rt1b-to-tree-like thereafter. 

In the eve11t colcl-resi5tant selcctio11s are 111ade fro111 exist111g s1Jecies 
or new !1ybrids, a co1n1nercially feasible 1netl1od of asexual propagation 
\\7ill have to be clevised 1\tl1011gl1 ot1r f11·st ,1tte1n1Jts to 1·oot Eitcalyptus 
fro111 ct1ttings !1a,'e bee11 t1nsuccessft1l, ,ve \\1ill contint1e our efforts. 
Graft111g has bee11 t1·1ec! "'itl1 E n1pl1opl11la at tl1e Arborett11n a11cl l1as 
p1·oven successlt1!. On the West Co,1st, ai1·-layering, grafting and inarch­
ing h,1ve been ttsed 1n the 1Jropagat1on of desiralJle varieties. 

1\ great de,1! needs to IJe clone 111 the '\'ay oi explor,1t1011 for E1tcr1lyp­
t11s ancl other or11a111entals ot ,vl1icl1 \l'e desire 111ore ha1·cly fo1·111s. Un­
fort11nately, i11 t!1e past, effort has 11ot been 111,1cle by pl,1nt collectors to 
obtain JJlant 1nate1·ial fro111 the colcler regions of the JJlant's natt1ral 
distrib11tion range. Tl1e N,1tional A1·boret11111, as part ol its research 
progrd111, is kee11ly i11tercstecl in tl1e ft11·thering of explo1·ation in this 
country and a!Jroacl fo1· 11e,,, 01·na111e11tals ancl l1ardie1· lor111s of tl1ose 
already 1n cultivation. 

As rcsearcl1 on this ge11t1s is in tl1c early st,1ges at the Arbo1·etu111 
it will lJe sever,11 years IJefore te,ting can be t1ndertake11 IJy other Bo­
tanic Gardens ,111cl befo1·e JJ!;tnt clist1·1bt1tio11 ,1111! follo,11 • 

* * * * * 
1\1fODERA'I"OR WAllNER: Thank you, l\tir. lvf,11·cl1. I a1n ,ure 

that in the ft1tt11 e we are going· to be11ef1t lro1n the public,1t1on of tl1ese 
1nint1tes, becat1sc tl1ese t,tlks ;11·e obv1otisl11 so ft1ll of info1·111atio11 that 
only by cl1gesti11g 1l1e 111i1111tes JJt1blisl1ecl next year will we get the lull 
val11c of the1n. 

Tl1e 11ext 111.1n \l'e h;1ve 
are here He ,v,1s 1ny ne,11· 
J oh11 1\1Ial1lstede 

neecls no 
neighbo1· 

i11trocluct1011 to the 111en1bers who 
ttntil he 111oved 011t to Iow,1, Dr. 

DR. 1\1fAHLS'I"EDE. This c!isc11ssio11 entitled ''Gr,1ft Failures in 
' Apple Stio11s," 111igl1t 11101·e SJ)Ccific,1lly be de,ig11dted as ''The Effect of 

Sa111t,1t1on 011 tl1c Stancls of f\jJpl<:> G1·afts '' 



It is qt1ite a1)1),t1·e11t tl1at tl1e the111e of 111a11y of ou1· 1)1·ese11tatio11s 
here ,tt tl1ese 111eet111gs l1as bce11 cente1·ecl ,11·ound s,tnitatio11. 

It has been 1·ele1·1·ed to cl1rectly dt1r111g the ct11·re11t sessio11s by Jack 
Hill wl10 e1111)hasized the neecl for cle:111!111ess 1n ancl around 0111· propa­
gating fac1lit1es. Tl1e 1·e111ov,1l oi ,,,:1stcs, debr1es, ,tncl ge11cral deco11-
ta111inat1011 proceclt11·es l1ave l)ee11 h1ghl1gl1tecl as lJei11g ,,e1·y i111portant 
i,tctors co11tr1buti11g to the s11ccess ol ,t11y one J),11·tict1la1· 1)1·01),1gat1011 
,equencc. 

D1·. llichard Ha111pto11, 111 his excellent J)resentat1on 011 P1·1i1ius 

v1rt1ses ;111d tl1e1r 1·elat1onsh1J) to J)ro1)agatio11 tecl111iqt1es al,o 1·ele1·recl to 
the neecl fo1· sanit,1t1011 and clean sc1on,vood C:11·natio11 growers 111 
Colorado l1a,•e done esse11ti,1ll)' tl1e sa111c tl1111g 1n J)rocluc1ng cl1sease t,·ee 
cuttings, ,t J)rocess conclt1cted tl1rot1gh tl1e ct1ltt1ring and isolation ot d1s­
e,1se-frec stock pla11ts. 

Sanit,1t1on h:1s also co111c0 to l1gl1t 11101·e 01- less st1l) 1·osa; llill Fle111e1· 
1-efcrred to it 1n J)oi11t111g 11p tl1e 11e111,1toclc J)roble111. Ha1·vey Gray ha, 
1nentio11ecl it 1n h1, ccs,pool 1cference, Freel Galic has referred to it in 
connection ,vith s01! ster1liz<lt1on to eli1111nate ,veccl, and J)athogens 1n 
trans1)lant beds 

\,Vl1e11 011e beco111e, olde1· !1e !1as ,t te11cle11cy to re1ni11isce. On this 
subject of s,1nitation l th111k l),tck to 111y 1>1-oles,or, Teacl1er ,ind lr1end, 
Steve O'l~ourke, wl10 on tl1c l1r~t d,1y i11 !1is prop,1gation cot1rse passecl 
ot1t a one sl1eet clisse1·tation 011 sanit:1tio11 Here he J)ointecl ot1t 011e 
f,1ct, i.e, the J)rOJ),tg,1t1011 hot1se is like ,t 111aternity ,va1·d, keeJ) it clean. 

All 1n ,111 tl1e re:1so11s 101· tl1ese 1)1·ec,1t1tio11s a1·e the eli111inat1011 oi 
f,11lures ,incl the inc1·e:1se ot J)ro1)agatio11 ett1ciency. 

D1·. J. P. l\1Iahlstccle J)1-ese11ted l11s J)J'eJJ,trecl ,iclclress ent1tlecl, ''Graft 
Fa1lt11·es in 1\pple St1011s '' (r\J)f)la11se) 

GRAFT FAILURES IN APPLE STIONS* 
.f. ]) . l\1J1\HL51'El)E 

Depa1·trnc11t of Ho1·t1c11lti11·e 
/rJzvri State C'rJ!lege 

A r1ies, I r,zvr1 

INTR.0l)UC1~ION 
Eve1· since 111,111 Iii-st bega11 gr,1f'ti11g J)l,111ts the1·e ha,,e bee11 fa1!t11·es. 

111 s0111e years a 11t11·sery111a11 111ight have t111t1st1al st1ccess ,111cl l1,1ve a 80 
or 90 per cent take Other ye,1rs, ,v1th the sdme 1111derstock and tl1e 
&ame sc1011 v,11·1ety, l1,111dlecl t111cle1· ,,,J1at tl1e 1)1-opagato1- co11siclerecl iclen­
t1cal concl1t1ons, sta11cls of 50 01· 60 J)e,- cent 1111gl1t be 1·eal1zecl. 

Tl1e csse11t1a] ,lSJ)ects of 1111c!e1·stock c11ltt1re ol the co111111on 1·ccl 
cedar have received J)art1c11l,1r ,1ttc11tion 111 rece11t yc,1rs, since this n1,1te-
1·ial is the ,nost co111n1011ly 11,eci stock tor 111niJ)e1·s a11d J1,1s given the 
111ost tro11ble to 1Jro1),tgators oi e,,erg1·ee11s. Freq11e11t trans1)lanting to 
J)romote tl1e fo1·111,1tion 0£ ,1 i1be1·011s root systen1, ,ind a goocl san1tat1011 
J)1-ogra111 ,11·e cons1clerecl reqt1isite to ,111 ,1cce1Jt,1ble, co111111erc1al sta11tl 
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It is qt1ite a1)1),t1·e11t tl1at tl1e the111e of 111a11y of ou1· 1)1·ese11tatio11s 
here ,tt tl1ese 111eet111gs l1as bce11 cente1·ecl ,11·ound s,tnitatio11. 

It has been 1·ele1·1·ed to cl1rectly dt1r111g the ct11·re11t sessio11s by Jack 
Hill wl10 e1111)hasized the neecl for cle:111!111ess 1n ancl around 0111· propa­
gating fac1lit1es. Tl1e 1·e111ov,1l oi ,,,:1stcs, debr1es, ,tncl ge11cral deco11-
ta111inat1011 proceclt11·es l1ave l)ee11 h1ghl1gl1tecl as lJei11g ,,e1·y i111portant 
i,tctors co11tr1buti11g to the s11ccess ol ,t11y one J),11·tict1la1· 1)1·01),1gat1011 
,equencc. 

D1·. llichard Ha111pto11, 111 his excellent J)resentat1on 011 P1·1i1ius 

v1rt1ses ;111d tl1e1r 1·elat1onsh1J) to J)ro1)agatio11 tecl111iqt1es al,o 1·ele1·recl to 
the neecl fo1· sanit,1t1011 and clean sc1on,vood C:11·natio11 growers 111 
Colorado l1a,•e done esse11ti,1ll)' tl1e sa111c tl1111g 1n J)rocluc1ng cl1sease t,·ee 
cuttings, ,t J)rocess conclt1cted tl1rot1gh tl1e ct1ltt1ring and isolation ot d1s­
e,1se-frec stock pla11ts. 

Sanit,1t1on h:1s also co111c0 to l1gl1t 11101·e 01- less st1l) 1·osa; llill Fle111e1· 
1-efcrred to it 1n J)oi11t111g 11p tl1e 11e111,1toclc J)roble111. Ha1·vey Gray ha, 
1nentio11ecl it 1n h1, ccs,pool 1cference, Freel Galic has referred to it in 
connection ,vith s01! ster1liz<lt1on to eli1111nate ,veccl, and J)athogens 1n 
trans1)lant beds 

\,Vl1e11 011e beco111e, olde1· !1e !1as ,t te11cle11cy to re1ni11isce. On this 
subject of s,1nitation l th111k l),tck to 111y 1>1-oles,or, Teacl1er ,ind lr1end, 
Steve O'l~ourke, wl10 on tl1c l1r~t d,1y i11 !1is prop,1gation cot1rse passecl 
ot1t a one sl1eet clisse1·tation 011 sanit:1tio11 Here he J)ointecl ot1t 011e 
f,1ct, i.e, the J)rOJ),tg,1t1011 hot1se is like ,t 111aternity ,va1·d, keeJ) it clean. 

All 1n ,111 tl1e re:1so11s 101· tl1ese 1)1·ec,1t1tio11s a1·e the eli111inat1011 oi 
f,11lures ,incl the inc1·e:1se ot J)ro1)agatio11 ett1ciency. 

D1·. J. P. l\1Iahlstccle J)1-ese11ted l11s J)J'eJJ,trecl ,iclclress ent1tlecl, ''Graft 
Fa1lt11·es in 1\pple St1011s '' (r\J)f)la11se) 

GRAFT FAILURES IN APPLE STIONS* 
.f. ]) . l\1J1\HL51'El)E 

Depa1·trnc11t of Ho1·t1c11lti11·e 
/rJzvri State C'rJ!lege 

A r1ies, I r,zvr1 

INTR.0l)UC1~ION 
Eve1· since 111,111 Iii-st bega11 gr,1f'ti11g J)l,111ts the1·e ha,,e bee11 fa1!t11·es. 

111 s0111e years a 11t11·sery111a11 111ight have t111t1st1al st1ccess ,111cl l1,1ve a 80 
or 90 per cent take Other ye,1rs, ,v1th the sdme 1111derstock and tl1e 
&ame sc1011 v,11·1ety, l1,111dlecl t111cle1· ,,,J1at tl1e 1)1-opagato1- co11siclerecl iclen­
t1cal concl1t1ons, sta11cls of 50 01· 60 J)e,- cent 1111gl1t be 1·eal1zecl. 

Tl1e csse11t1a] ,lSJ)ects of 1111c!e1·stock c11ltt1re ol the co111111on 1·ccl 
cedar have received J)art1c11l,1r ,1ttc11tion 111 rece11t yc,1rs, since this n1,1te-
1·ial is the ,nost co111n1011ly 11,eci stock tor 111niJ)e1·s a11d J1,1s given the 
111ost tro11ble to 1Jro1),tgators oi e,,erg1·ee11s. Freq11e11t trans1)lanting to 
J)romote tl1e fo1·111,1tion 0£ ,1 i1be1·011s root systen1, ,ind a goocl san1tat1011 
J)1-ogra111 ,11·e cons1clerecl reqt1isite to ,111 ,1cce1Jt,1ble, co111111erc1al sta11tl 
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j\,felhtt; and j\,f,111ey (1921), ,vo1·ki11g 011 tl1e co11trol ol c1·ow11 gall i11 
apple gr,tfts, sttgge,ted the tt'a~1bil1ty ol cl1pp111g tl1e grails i11 a borde;1t1x 
1111xture of an 8-8-50 co111po,1t.1on. It is quite apparent tl1at sanitation 
is quite 1111port,1nt to sttccc;stul prOJJ,tg,ttion, regardless ot tl1e technique 
ot 1·e1J1·ocluctio11 c1111J!oyecl 111 1953, Louis V,111derbrook outli11ecl his 
p1·og1·,1111 101· 1·oot111g l1a1·cl,voocl ct1tt111g; ot clec1cl11ot1; sl11·t1b, betore the 
Plant P1·01Jdg,1tcir, Societ)' 011e ol tl1e sal1e11t le,1tt11·es ol tl1is cli;cu,­
,1011 ,v,1~. tl1e steJJ l1e rele1·1·t'cl to ,ts tl1e 111o;t critic,1! ope1·,1t1on, n,1111ely 
the J>l;1ce111e11t ol tl1e 31/-z 111cl1 c11tti11gs 011 J. ,crce11 a11cl tl1eir s11b1ect1011 
to ,t 1v,1te1· SJJr,ty t111cle1· co11s1(le1·able JJ1·esst11·e l1eto1·e JJl,1c111g tl1e cut­
ti11gs i11 tl1e 1·oot111g 111ecl1t1111 1t ,v,1s 11otecl tl1,1t the b,ts,tl e11cl was 1111-
111ersed in ,t sttlJJl1u1··, ft111gic1cle clust 

To leave tl1e CJttest1011 ol sa11it,1tion tor a 11101nent, it would be well 
to IJ1·iel ly revie,v s0111e ot tl1e othe1· tl1eor1es ol cat1,es tor graft lailt11·es 
ot ;1JJ(Jle, since tl11s 111ater1,1l l1a, 1·ece1vecl the g1·eatest ,tttention i11 the 
past. 

l11 1929, R H llobert; ol tl1c \!V1scon,in ,t,ttion 11otecl that 111 ap­
JJle gr,tfts 111;1cle fro111 111ate1·1J.! J1a,,i11g clillere11t cl1;11neters, the positio11 
of tl1e tOJJ bt1cl ,,•,ts i1111Jo1·t;111t to ;t1cce~slt1! graft111g. 'l'he tl1eory here 
w,1s tl1,1t the to11 bt1cl shot1lcl be clirectly ,tbove tl1e 111atcl1ecl to11g11es of 
the graft, since it start, growing 111ost readily, ,tncl therclore shot1lcl be 
1n ,t cl1rect vert1c,tl line with tl1e }Joi11t of call11s ttnion. Here 1t was 5ug­
gestecl tl1,1t the s,tJJ rises 1e,1cl1ly, bttt ils l,1te1·al clistribut1011 1, quite ,lov1• 
If tl1e tOJJ bt1cl 1s 11ot 111;1tcl1ccl 011 clilfere11t cl1d1neter sc.1011 a11cl root 
co111IJ111,1t1ons tl1c11, tl1i, 111,ty 1Je 011c ldcto1· co11t1·ibt1ting to so111e ol tl1e 
losses. 

S0111e prOJJ,1g,1tor5 beli<:ved tl1,1t 011ly the wl1ole root graft should 
be 11secl, while otl1ers pretcr1·ecl the 1011g root, sl101·t scion, 01· still otl1ers 
thr long ~cio11, sl101·t root. One ye,tr the wl1ole root gr,tlt ,,·ould ~ive 
the !)est st,tncls, i11 othe1· ye,1rs the sl101·t root, long scion wo11ld give l)et­
te1· re,ults, and so forth It l1as since !)cen fairly ,veil est,tblished that 
th(• lone ;c1011, sl1ort root 111ctl1od 1s ,t!Jottt as eltective as the whole 1·oot 

u 
1nethocl, and, ol cot1rse, 1s 111ore econo111ic,1l ot JJropagating stock. 

C1·ow11 gall 1n apples beca111e an 11nportant consiclerat1on £01- n11rs­
eries ,tt the t11rn of the c1.::nt11ry. Von Schrenk dnd Hedgcock (1906) 
suggestecl that tl1e excessive callusing of apple grafts at the point o[ 
11111011 111ight be clt1e to a11 1nlectio11 by fungi or IJacteri,1. A year late1· 
Sn11tl1 ,111d To11se11cl (1907) establi5hed that crown gall ,vas ca11secl by 
a b,1ctcriu111 Ag1·r1l1l1cte1111rn t11.rnefacien.s. Von Schrenk, et al s11ggestecl 
the 11,e ol clotl1 ;111cl wax to keep ,vh,tte,•er was cat1,ing tl1e clan1age from 
e11tcr111u, tl1e 11n1011. Basecl on this 1·ese,11·ch tl1e cloth 11ursery tape c11r­
re11tly be111g t1secl toclay lo1· g1·afti11g ,vas deve!OJ)ed Again, sanit,1tio11 
l1a!, l)ee11 e1111JJ1;1,izecl as IJei11g higl1ly 11111Jortant. 

l't1key ,111cl l~ra;e ( I 94 5) 5uggest tl1a t 111 certain aJJJ)le scio11-stock 
co111bi11,1tio11s, (,1il111·e~ or 11ncongeni;1lities coulcl IJe attr1lJt1tecl to so111atic 
v,1ri,1t1011s, v11·11sc,, 01· JJl1y,iological clistu1·b,111ce, wh1cl1 were c,1r1·1ecl 
th1·011gl1 tl1e g1·,1ft111g oper,11io11. Otl1e1· la1l111·es 111ay also be clue to JJ001· 
111ccl1,111 ics, st1cl1 ,ts the 111 is111,1 tching of ca 1n b111111 l,1ye1·,, i ns11ll1cie11 t J)res­
,t, rc ,tt tl1e JJoi11t ol u111011, :tnd excessive gu111111111g All tl1ings con­
,1clerecl, the1e 11t,t)' l)e ,111citl1e1· 1·e,1,011 why g1·;1lts 111igl1t fail, a c;11.1se 
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whicl1 1111gl1t explai11, 111 1),t1·t, tl1e v:11·1,tt1011 i1·0111 ye,11· to ye<11·, a11d f1·0111 
seaso11 to season. 

Becat1se of the lo,ses tl1,1t a1·e 111ct1rrecl 111 bench g1·afted apples be­
t,,,een tl1e t1111e the)' a1·e graltecl t1nt1l they beco111e establ1shecl 111 the 
ficlcl, a11 ex1Jeri111ent ,vas desig11ecl to 111vest1g,1te the j)Oss1b1lity ot tl1e 
111flt1e11ce of tl1e 111clt1clecl i)t1cl a11cl it, 1111c1·oflo1·;1 on tl1e sta11ds of g1·atts 
Si11ce it l1,1cl al1·eacly ilee11 est,tl)lisl1ecl ily Kee11e1· (1950), tl1at 111a11y 
ft111gal s1)ores ,111cl l1ypl1ae co11lcl l)e co11t<1i11ecl i11 ancl 011 l)t1d scales, it 
,IJ)J:>e,11·ecl tl1,tt J)Oo1· 1111io11 ,111cl c.01111)lete la1l111·e of g1·,1fts 1111ght be tl1e 
1·est1lt o[ lt111gi 1nvad111g tl1e g1·,1l t t111io11 cl11r111g tl1e hot 01· cold callt1si11g 
seqt1ence, 01· even afte1· the g1·alts l1,1cl bee11 ))l,1ced 111 the l1eld. rfh1s 
i11vasion 1n1ght be favored by ,vr,-tJ)j)ing the t111ion witl1 tape or polyethy­
lene sheeti11g, tl1us creating a 111icroenv1ro11111e11t qt1ite lavorable to the 
clevclop111e11t of ce1·t<1in fu11gi ,11,cl b,tcter1a Ft1rtl1ern1ore, i11 111is1natch­
ecl u11ions 01· gr,1fts l1av111g 1·oots ,111cl ,cio11, of cliffere11t clia1neters, la1·ge1· 
c,1v1t1c, wo11ld be left i11 the ,,ic1111ty of the g1·,1lt t1nio11 bec,1t1se of the 
1l11i1ct11 t y in ta j)1ng The tyJJe oi growi 11g se,1s011 before scio11,vood col­
lection, the i11cidence of clise,t,c 01·g,1111,111, clt1r111g a11cl atte1· bud clevel­
<)p111ent, ,to1·age environ111e11t a11d tl1e 111etl1ocl ol ha11clling scionwoocl 
,incl grafts ,11·e a fe,,, ot the 11101·e 1111po1·t,111t factors wl11cl1 ,viii t1lt11nate­
ly cleter111111e the st1cces, ol all)' gr,ttting Oj)c1·,1 ti 011, in a11y given yea1·. 

i\•IETHOI)S AND i\1fA1"ERIALS 
Tl1e rest1lts are i)asecl 011 ,111 exi)e1·1111e11t conclt1ctecl ,v1th apples. 

t1sing do1·111a11t scio11woocl c)f tl1e v,tr1ety l:tecl Del1ciot1s, containing tl11·ec 
bt1ds, and 4 inch J)iece roots of \•V,tsl1111gto11 g1·0,,,r1 seeclli11gs. Scio11s 
collected £01· tl1e cl1eck 01· control t1·e,1 t111e11 ts c,t111e fro111 a scion block 
whicl1 l1ad !)ee11 ,,ery careft1lly sp1·:1yecl ,it 1·egul,1r intervals dt1ring the 
cot1rse of the gro,ving seaso11. Sc1onwoocl £01· all the re1na1ning treat­
n1e11ts ca111e from trees ,vh1ch receivecl 110 ft111gicicl,1l or b,1cter1al sp1·ays 
cl11ring the J)rog1·es~ ol the ~e;ison. Tre,1t111e11t~ to1· co1111)ar1son inclt1c!ecl 
tl1e follow1ng: 

Scion Source 

I Sprdyed scio11 block 

2 Sp1 ayed scion block 

3 Non-sprayed scion block 

4 Non-sp1·ayed scion block 

5 Non-,prdye<l scion block 

6. Non-s1J1·ayecl scion block 

7 Non-sp1ayecl sc1c,n IJlock 

8 Non-sp1·aye<l ;c1011 block 

Scion Treatinent Stock Treatment 

None None 

10 rn111 sodk i11 lo/0 KMnO No11e , 
pltr; Capta11 ct,,,t aftet 
clry111g 

No11e No11e 

cl11st 

K1"f110 soak f>ltr, Ca1Jta111 
I 

No11e 

D1;b11<l gt aft l>ttcl 
No f11ng1ciclc 

Di,li11<i g1 aft b11cl 
KMnO ,oak pl11s 

4 
Capta11 d11st 

I r, ', 

None 

KMnO soak plus 
-l 

Capta11 dust 

Kl\{110, soak pit,, 

Capta11 dust 

None 

KMnO soak plus 
4 

Captain 



Tl1e co111111011 wl111) g1·at t ,vas t1sed to co111l)i11e tl1e stock ,111cl scio11 
co111po11e11ts. All t111ions ,,,ere ta1)ed ,v1tl1 clotl1 g1·,1lti11g t,11)e. l111-
111ecl1ately afte1· g1·;1fting, live 1-e1)l1cat1ons, contd111111g 2() gralts 1)e1· t1·eat-
111cnt ,ve1·e 111cl1,,iclt1dlly 1):-1ckecl 111 11101st s1)hag11t1111 111oss, ,,,r,11)1)ecl 111 
J)olyetl1yle11c sl1cet1ng, a11cl !1ot callttsed [01· 10 clays ,tt ,t te1111)er,1tt11·e ol 
65° F Tl1e g1·,1t ts ,vc1·e tl1e11 l1eld tor a pe1·1ocl ol 4 "'eeks ,tt ,1 te1111Je1·a­
t111·e ol 4()° F ,111cl ,11bsec1t1entl)' i1elcl 1)la11tecl 011 ~'fay 15, 1956. Rec­
orcls 011 l1elcl st,incls ,vere tl1e11 taken at t,vo \\'eek 1nterval5 clt1ri11g tl1e 
g1·ow1ng se,1son 

lZESUL TS .t\ND CONCLUSIONS 
Fro111 F1gt11·e I 1t 1s qt1ite ,tpparent th,1t sc1011woocl tl1at was Sd111-

pled fro111 scion l)iocks which 1·eceivecl a regt1la1- cl1se,1,e ancl 1n,ect SJ)ray 
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Figure I. Effect of sanitation on the survival of apple grafts. Note the high survival 
percentage, of grafts 1nade fro1n scions collected frotn regularly sprayed scion blocks 
an<! fro111 non-,praye<l scions having the graft bud ren1oved. 
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~ L,t11cls i\,J 1c.1·oscopic ex,1111 i 11;1 t1011 of g1·,1l t 1111 io11s of co111b111a t1011s "'' l11cl1 
J)e1·1od1c,1ll)' failed clt1r111g the cot11·se of the g·row111g season sho,~recl that, 
nearly al,vays failt:1·e, we1·e ,1cco1111)a11ied by eithe1· ft111gal 01· bacterial 
;1ct1,,ity. Natt1rally ,0111e <)f tl1c gr,1tts ,vl1icl1 tailed, failed becau,e of 
JJOOr ii ts, inst1tfic1e11 t JJt·e~st1rc ;1 t the point of u11ior1, ,111cl / or ~01ne other 
1·c,1so11 which Vl',IS 11ot 1·c,1clily ,tj)pa1·ent. 

The fact tl1at t1·e,1t111e11t oi sc1011,1•ood v.•l1icl1 w,ts c.ollected fron1 t111-
SJJ1·,1yecl ~cio11 blocks g,1,·c l1igl1e1- st,111cls tl1a11 tl1osc ,1•hicl1 Vl'ere not 
t1·e,ttccl, f111·the1· }J0111ts to tl1c f;1ct tl1at sa11itatio11 is q111te 1111portant 1n 
,IJJplc g1·aiti11g N,1t111·,1ll)', 1·oot~ lJci11g tl1e 1111cle1·g1·01111cl JJ01·t1ons oi tl1e 
JJla11L l1a1·bo1·ecl 1·el,1ti,,cl)' le,,, 01·g,111is111s ,,,h1cl1 c.,1t1,ecl g1·att ia1lt11·e~ 
This w,1s e,1idenced by tl1c ve1·y 11 Ltle i11c1·easecl st11·v1, ,ti i11 t1·eat111en t 6 
,vl1ich 111acle u,e ol. t1·e<1tecl 1·oots, co111p<1red to tl1c cont1·ol (t1·e<1t1nent 3). 

The 1·e5t1lts oi th1~ expcr1111c11t tu1·the1· e111pl1;1~11,c tl1e need 101· a 
c,11·el LI I ly JJlannecl ~<ln i t,1 tion JJ1·og1·a111 lJy JJl'OJJ,tg,1 to1·, L1s1ng this tech-
111q 11e to propagate aJJJ)le,. 
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lvlODERATOll \-VARNER: Th,111k yo11, Dr. ?lfahlstede. ·rhe 

11ext gentle111an 011 0111· JJ1·og1·,11n is J\,[1·. J. C. J1,fcl),1niel, ol tl1e U111ver­
,1ty o( 11111101s. 

?11r .. J. C. wlcl)<111icl JJ1·e,e11tecl !11, JJaJJe1· 011 ··1>1·ocedt11·es to Inc1·ease 
Take 111 Budd111g ancl ToJ)-G1-,1l.tir1g '' (Applat1,e) 

?11fR. wicDAN1EL: I h,1ve i11 tl1e IJ,tck of tl1e roo1n a iew COJJtes 
of a leaflet fron1 the lJ111ve1·sitv of Ill1no1s 011 ''Pla,tics Useful in Tree , 

Bt1clding." Also av,1il,1ble tro111 tl1e Unive1·s1ty i, ,1 leailet desc1·1bing 
tl1e pl,1te bud terhniqt1e ol b11clding 
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PROCEDURES TO INCREASE TAKE IN BUDDING 
AND TOP-GRAFTING 

]. C. J\,[cDANIEL 

Depr11tme1:t of Hr;1·t1c11lt1l1e 
Vnzve1·sity of Jll1no1s 

Vrbr111r1, I //11101s 

De,J)ite 1l1e 1·ece11t ,1(lv,111ces 111 c11tt1ng JJl'OJJ,1gat1on JJ1·ocedu1·es, 
tl1e1·e a1e ,0111e specie, of J1·11its, 1111t, a11d ,,·oo(I)' 01·11,1111e11t,1ls v1,J1e1·e 
g1·afti11g ,111tl IJ11ddi11g ,11·e the 011ly J)t·,1ctic,1I 111e,111s 101· 11111lt1JJly111g 
clones, ;111tl othe1·s 111 ,,·l11ch io1· \',11·1011s 1·e,1~011, IJ11cld1ng ,incl gralt111g 
,v1ll st1JJJ)ie111ent c11tti11g J)l"OJJag,1t1011 ~-I)' t,tlk i, IJ,t~ed 011 work with 
11L1t treei, ;111tl se,,e1·,1] [1·L1its g1·ow111g 111 tl1e OJJe11. Seve1·,1I v,11·iations 
{1·0111 the L1s11,1l J)1·ocecl111·e, j)al t1c11larl)' 111 sL1111111e1· IJL1cld111g, 11,,,,e sl1ov1,11 
1)1·01111se ,ts 111e,111s of gett111g 11101·e 11111[01·111 t,1ke, ,,,1tl1 tl1fficL1lt 111ate1·i,1ls 
<J1· in ,eason, ,,,J1e11 01·cl111;1r)' !)udcl1ng JJ1·,1ct1ces l1,1,,e 11ot IJee11 \•Cf)' s11c­
cesslul Tl11·ec tl1at l ,,,1sl1 to e111JJl1,1s11.e a1·e (I) J)l,1te b11cl(!111g ,is ,L sub­
~t1tute lor ''T., budtling, ('.::!) JJ!ast1c bLtcl co,,e1·s ,111tl (3) p1·otcct1ve fun­
g1cicle t1·e,1t111ents 101· 11111·sery-l)t1dclecl 01· tOJ),,,01·ketl ,voody 1)la11ts. 

SQJ\,fE AL l'ERN1\."rJVES TO ''T'' 13lJDDING 

The 01·d1n,11·)' ''T'' 01· sh1elcl IJLtcl 1s st,111da1·cl 11111·,e1·y JJ1·,1ct1ce 101· 
~L11n1ner pro1),tgatio11 of 1·oses, f1·uit t1·ees of tl1e 1·ose la1111l)' a11tl 111a11y 
ornament,1I clone, ot l1,11·cl,1•ood s1)ec1e, 1n otl1e1· J;11111!1es, ~11cl1 ,ts ho11ey­
locusts, el111s ;incl No1·,1'dY 111aJJles. It ,vorks ve1·y v1re]l to1· a ,,,icle 1·ange 
ol easil)' l1,111cllecl 111ate1·ials. BL1t tl1e1·e ,11·e othe1· bL1dcli11g 111ethocls tl1at 
,tpj)ear 11101·e gene1·,1lly ellecti,,e ,,,1tl1 so111e SJ)ecies, ,tnd e,'e11 v1'1tl1 1·0,es 
;incl com111011 frL11t~. Tl1is 1s JJa1·t1cL1l;11·ly t1·L1e ,,,J1e11 g1·0,v111g co11cl1t1ons 
,ire not at OJJti111L1111, t!Lte to season, deg1·ee ot c,1111l)ial act1v1t)', JJOor 111a­
tL1rity of IJuclwood, 1l1ickne,s ot the ~tock b,11·k, 01· 1111l,1vo1·alJle ,veathe1· 
followi11g IJL1cltl1ng. l'I1e i11,,e1·tecl ''"I''', ,,,hicl1 1s ,ta11dard to1· cit1·L1s t1·ee 
JJ1·opagation i11 Flor1cl;1 11111·se1·1e,, see111s aJ,,,ays to ,,,01·k as ,,,ell ,ts tl1e 
111Jright ''T'' lor dec1clL1011s JJla11ts 111 tl1e 1111cl,1·est, ,111tl oite11 1s IJette1·. 
The traditio11al 1·e,1s011 ,1ssig11ecl fo1· tl11s is IJette1· cl1·a111age a1·01111cl tl1e 
l)ud Tl1is is of s0111e i1111)orta11ce, b11t I !Jelie,,e ,1 major 1·e,1so11 is the 
fact that tl1e stock w1ll lor111 11101·e ab1111clant c,11111, ti,sue ,tlJove ,t 1101·1-
zontal incisio11 than it v111ll belo,,, it. The 1nse1·ted bL1d tl1e1·eto1·e has a 
IJette1· ch,111ce to 11nite c1111ckl)', il tl1e1·e 1s a11 L111i11te1·rL1J)ted ,1asc11la1· 
connectio11 !)et,veen tl1e sL11·1·0L1ncl111g stock ba1·k a11cl the ,1cti,1e toliage 
,incl growi11g J)OJnts of tl1e tlJJpe1· stock. 

A still 111ore ef(icie11t co1111ect1011 !)et,vee11 tl1e IJLtcl a11cl tl1e Ll!)J)e1· 
,tock bark i~ secL1recl ,vitl1 ,t cl1i1J l)11cl or ,t plate bLtcl Fo1· 1110,t cleciclu­
<)LJS 1nater1,1ls, exceJJt , 1i11e5, I 1J1·ele1· the plate l)Ltcl 1netl1ocl cle,1elopecl 
l)y .J F. _Jones 1n l\'I1ssoL11·1 ,1boL1t 1896, ,,,hicl1 is also callee! ''tl1·y b11d­
cl1ng '' IJ)' ~0111e C;i11acl1an ,t 11tho1·s. It coulcl be cal lee! ,1 1·eclL1cecl chi J) 
IJttcl, 01· a· 111ini1n11m g1·;1ft J,ines 111acle the c11ts on tl1e bLtdstick s1mil,1r 
to the ,tancla1·cl chip IJLJ<l, exce1Jt that 1t ,,,;1s re111oved ,vitl1 ,1 tl1inne1· 
slice of woocl Linder the eye ol the b11cl. The c11 t 011 the stock cloesn't 
extend dee1)e1· tha11 the c;1111bi11111 laye1·, by j)1·efe1·e11ce, ,ind all cutting 1s 
done with a g1·alting kn1le. The b11cl J)iece, whe11 placed on tl1e stock, 
l1as its sliced bark in contact with live ba1·k of the stock th1·011gl10L1t 111ost 
of its inner face. CallL1s tissue growing either tro1n the caml)iun1 p1·op-
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e1·, or lro111 tl1e U{J{Jer stock'; 11111e1· IJa1·k tiss11es ,v1JI be 111 JJosit1011 to 
g1,•e a JJro111pt 11nion w1tl1 11sst1es ol tl1e b11cl JJiece. Jones, wl10 clevelop­
ed this ,is a 111ethod £01· fall b11clcli11g of cl1e1·1·ies ,,,]1e11 tl1e bark wo11lcl 
11ot slip, lelt a Io,,•er b,1rk Jlap 011 tl1e ,tock. S0111e f1·111t a11cl 11t1t JJ1·01J,1-
gators now prefer to eli111i11ate tl1i5 fl,1JJ Anotl1er var1,1tio11, 11secl by 
some ,v1tl1 waln11ts, pec,1ns ;ind otl1e1· ,JJecies tencl111g to have ''!111mpecl'' 
b11ds, 1s to si1111Jly slice oll a stock IJ11cl ,ind a little s111·ro11ncl111g b,1rk, re­
placing this v1•itl1 011e c11t 51n1ila1·l)' (1·0111 tl1e b11c!stick. Tl1e l,1tter tecl1-
11iq11e see1115 to be con! 111ecl to e,11·!)' ;JJ1·111g 11;e. 

l h,1ve comparecl, 011 tl1e sa111e tOJJvvo1·kecl srock, ''T'' b11c!s, inve1·tecl 
''T'' b11cls and plate IJt1cls. \,VI tl1 IJotl1 pers11111110n and JJe,11· trees usecl 
in this direct co1npar1son, the ;1clv,1nt,1ge usually lies ,,,ith the JJl,1te b11d, 
not only i11 giving a !11gl1er JJe1·cent,1ge ot t,1kes, b11t in g1v1ng a 1no1·e 
v1goro11s 111it1al scio11 g1·0,1•th (1·0111 lJt1c!s that l1,1ve take11 1\11other ad­
vantage, 1n the ca,e of tOJJvvo1·king, 1s tl1,1t tl1e JJl,1te b11cl ca11 be set 
wherever ,v,1nted, i11 IJ1·anches tlJJ to !0111· or five yed1·s olcl, where tl1e 
bark wot1lcl be too tl11ck to acco111oc!,1te a ''T'' IJ11cl. I h,1ve u;ecl such 
older li111\J5 £or plate IJ11c!c!ing ,,,1tl1 111011nta111,1sl1, 1Jersi111111011, JJawpaw, 
cherry and ,1pple, ,tncl in establisl1111g JJCa1· a11cl q11i11ce on CJ!cl stocks of 
A1·on1ri 111r:lnnoca1·pr1 

So111e SJJec1e;. see111 JJ001·ly acl,11Jtec! to e1tl1e1· ''T'' b11c!c!111g 01· JJ!dte 
b11dc!111g 111ethods, ,1t lc,tst 1n l,1te SJJ1·111g or e,11·ly ~un1mer wl1en the11· 
IJark sliJJs very readily Tl1e ,,,,1Int1t family 1; ,1cl,1pted to ring or patch 
IJ11clding in v1•d1·111 we,1tl1er, JJ1·ov1c!ccl we can 11~c relatively s1n,1ll buds 
s111·rounclecl with thick IJa1·k (D01·111,111t b11cls t1·0111 olde1· ,vood can be 
11sed £01· peca11 a11cl IJ!ack ,,,al1111t.) Cl1est1111t;, JJ1·obably i11 co1n1non 
,vith oaks ,1r1d others of th:1t la111ily, ,11·e 111orJJl1ologically ill-aclaJJtecl to 
lJ11cld1ng. '1-hese, alo11g ,,,1th !1,1ck!Je1·r1es ancl so1ne persi1111nons th,1t 
l1ave JJrovecl cl1ttic11lt to bud, c,111 !Je JJropagatecl in both ;JJring anc] 
;11m1ner by ''girdle gr;1l ts," i11 ,vl11cl1 tl11n sc1011s ,ire lJridgecl over a sec­
tion o[ I,11·ger dia111ete1· stock ,vhe1·e a 1·1ng ot bd1·k has bee11 1·e111oved 01· 
i11vertecl lt is a fa11·ly tedio11s !J11t ,,e1·)' effective 111ethocl If patch 
lJttcls or g11·clle g1·atts a1·e 11sed 111 !1ot ,,,eathe1·, ;1 sl1eet ol pl,1stic 1s better 
than w,1x [01· covering 

PLASTIC BUI) ENCLOSUllES 
V,11·io11s JJ!astic 111,1ter1:1ls )1;1ve IJee11 tr1ecl :1s l)11cl a11cl g1·,1ft e11clo­

;t11·es a11cl IJ11cl ties clu1·111g the p;rst t,velve years. A1no11g tl1e l11·st were 
JJo!yv1nyl lil1ns, usecl by ,,,orke1·s ,tt tl1e Unive1·s1ty ot l\,f1,1111i in s11ccess­
f11lly IJ11clcling 1nango 011 yo11r1g seecll111g stocks 111 a 1957 publication 
fro111 Nev1' S011th Wales, a clear el,1st1c polyvi11yl strip has been recom-
1ne11dec! ;1s st1perior to tl1e 11s11al 11,1111ral rt1b!Jer p1·opagating ,trip in 
tying b11cls of pec:tn, citr11s ancl co111111011 po111e ,111cl stone £1·111t nursery 
stock Tl1e latest ,1r1·iv,1l in _l\111e1·ic,1, ,vl1ich I have not yet tr1ecl, is tl1e 
Speed-Easy Bud Tie cl1st1-ibuted by tl1e Con,11·cl-Pylc Co. lt 1s a patent­
eel device invented in We,t Ge1·111dny, whicl1 Europe,tn n111·serymen 
kno,v as ''Fleischha11er'5 0. S V." Now available in two sizes, it com­
bines a rectang11lar tra11slucent elastic t1Im, to be stretched over an in­
serted b11d, and a U shaped w11·e pin for lastening on the opposite side 
of the stock plant. Besides p1-oviding a labo1· saving method of bud 
tying wth a protective and rnoist111·e 1·etaining shield, it is claimed to1· 
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tl11s lil1n Ll1,1L it cl1s1nLegrates 1n the su11. Tl1e bt1d gro'A'S rigl1t througl1 
it, a11cl labor is saved again, as it does 11ot regu11·e a follow•11p for re• 
1nov,1l like orclina1·y ties, ,vhether raffia, string, rt1bbe1· strips, or the 
111ore cl11r,1lJle ty1Je5 of 1Jlast1c films. 

Tl1e 01·d111ary plastic bag variety ot po]yetl1y]ene ha~ al1·eacly been 
11secl ,v1dely by A111e1·ican a1nateurs a11d s0111e profession,tl propag,ttors, 
,ts ,t st1lJstit11te tor gralt1ng ,vax 1n the top,vorking of fruit ancl n11t 
t1·ees. I 11 so11 tl1e1·n localities or in hot ,vea tl1er, the plasLic lJag is co111-
b111ecl w1tl1 al11111inu111 foil ,,,rapping to sl1ade the base of tl1e grail, 
wl11cl1 1s t1sual!y a bark graft i11 the case of nt1t t1·ees L D. Ro1nbe1·g, 
of tl1e U.S Peca11 Fielcl Station 111 Bro,,,nwood, Tex,ts, })t1blisl1ed two 
111eLhods for plastic aJJplicat1011 on grafts One was a co1111Jlete enclosure 
of scion a11cl tl1e ct1t-lJack stock area jtist below the scion 01· scions. The 
,1lter11ate 1netl1ocl exJJOsed tl1e ~c1on's tOJJ bud th1·ough a slit in a corner 
of the t1ecl-on lJag Both 1netl1ods a1·e being t1sed 1n tl1e 111iclwest ,vith 
chestnt1ts, JJecans, ,v,1l1111ts and fruit trees, inclt1d1ng persi1111no11. 0. S. 
Gr,ty, an A1·l1ngto11, Texas 11u1·se1·yma11 ,,,ho 1)1oneerecl ,vitl1 plastic bags 
fo1· gr,tfting, now prelers to h,tve the to1) bt1d ot1tsicle tl1e bag, but coat· 
eel witl1 sl1ell,1c. Witl1 }Ja1·tial shading ,ind polyethyle11e bag enclosu1·es, 
it is possible to to1),vo1·k g1·aft ,vith leafy green shoot scions in tl1e sum· 
111er or late spriJ1.g. I have graltecl in this 111anne1·, po111e fr11its, persim-
111on, 111ullJer1·y, l1icko1·y and lJaldcypress, b11t was 11ot successft1l 1n 
l1111itccl tri,tls w1tl1 peach g1·alts. 

Polyetl1ylene ,vraJ)S or shields, in 111y experience, have give11 the best 
rest1lts of ,1ny m,tterial triecl for the enclosu1·e of su1nmer buds ot pecan, 
w,1l11t1t ,ind other clifficult hard,voocl species, particularly ,vhcn com­
lJined wit 11 the 11se of protective fung1c1des. A plasLic ribbo11 can be 
t1sccl in ))lace of the t1sual rubber budding str11) on 111atcri,1ls that ,tre 
11ot too soft. l\1Iore gener,tl ly, a polyetl1ylene patch 1s usecl in con11ection 
w1tl1 a string or rt1bbcr tie. AlLl1ough the clear type of plasL1c is sat1s­
f,1ctory,J h,tcl 111ore rapicl and prof11se callus for111atio11 last st11nn1er 
wl1cn w,1l1111t })atcl1 b11cls ,vere cove1·ed with a black polyetl1ylene film. 

PROTECTIVE FUNGICIDE TREA"rl\1IENTS 
;\ 11t1111IJe1· oi 111icl,vestern nut p1·opagators £01· several ye,11·s l1ave 1·e­

J)o1·tccl betLe1· takes of buds ancl grafts protected wiLh Lhe lu11gicicle, ler­
lJ,1111 I l1ad ne,11·\y ,ts goocl rest1lts on pecan, walr1t1t ,tnd otl1cr 111atc1·1als 
Ll11s ye,11· wl1ere zi11eb ,vas t1sed, and a co1nb1naLion ot ferb,1111 ,tnd z1nel) 
see1ned ,ts goocl as fe1·ba111 alone, on poly'ethyle11e wra1)pecl l)t1ds. Tl1ir­
,1111 l1,1s sl10,v11 less benet1t 1n increasing b11d take, ancl c,tpt,111, in e;11·l1er 
t1·1,1ls, so1n pletely i11l1ib1 ted bud t1nions on several 1111 t ancl f rt11 t s1)ec1es. 
]11 tl1e 1958 tests, the ft1ng1cicles ,ve1·e a1J!)lied accorcling to tl1e 111etl1od 
of At1gt1st J\,f. Go1·enz, ,vhich he published in U.S. D. A. Ci1·cular 913 in 
1953. Fe1·!),1111 ,111cl other fungicides l1e testecl as protecLa11ts 111 Revert 
1·11bbe1·tree l)t1dd111g ,,,ere 1nade up ,vith 20% ol the co111111e1·cial ,,,etLable 
JJOwder 1)1·e1)arat1on 1n wate1· (200 grains to a liter). The ,tick ol bud· 
woocl is wiped with a clotl1 1noistened ,,,ith tl1e lungic1dal p1·e1)aration 
ancl allowed Lo d1·y before bt1ds are ren1oved. The bt1dding area on tl1e 
stock is simila1·ly ,v1ped before its bark is lifLed to inse1·t a bud. The 
films of fungicide re1nain to p1·0Lect the bud and s1u::r:oundj_Qg area 
against different ft1ngt1s spores which might ge1·minate to cause infection 
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in the woundecl tisst1es. Go1·e11z Sttggestecl a11d obse1·vatio11s witl1 nt1t 
.5cions confir1n, tl1at bt1cl'A'OOcl which 1, to be sh111ped should first l1avc 
,1 ft1ngicide treatn1ent. "J'he s<1111e tl1ing is t1·t1e with scions or b11dwood 
to be stored befo1·c ttse. 

In so111e of 111y ea1·!1e1· t1·1:1ls, the cl1·y ,,,ettalJle fe1·l)a111 powcle1· was 
Iigl1tly cl11stecl 011 cttt bt1cl J)ieces, a11cl so111e cor1·espo11dents re1)ort good 
g1·afti11g 1·esults ,vhe1·e scions ,ire sl1a1)ecl, the11 diJJ11ed 1n ferba1n powcle1· 
befo1·e grafti11g, bt1t 11robabl)' mo1·e t1111lo1·111 1·est1lts 'A'ill be obtained 
w1tl1 the conce11t1·atecl 1111xt111·e 1n wate1· 

Part of tl1e benefit l1·0111 le1·IJa111 ,incl zineb ,l}J}Jl1cat1011s on bucls 
111ay de1·1ve £1·0111 a st111111lati,,e effect 011 call11s fo1·n1at1on 1·es11lt1ng lro111 
11se of tl1ese cl1e111icals. l~oth are clithiocarlJa111ate co1npo11nds, and co11-
tain nitroge11 'A'hicl1 1s ,tt least slowly available as a plant n11trient. 
,,v11ere fe1·IJa1n 1~ sprayecl on fr111t t1·ees it l1as bee11 11oted tl1at leaves take 
on a g1·eene1· ,11Jpe:11·a11ce. 1\ si1n1la1· sti11111lative effect has bee11 11otecl 
with cuttings o( s0111e l1e1·IJ,1ceot1s 11l,1nt 111ate1·i,1ls that had ferba1n a1J· 
plied to tl1e11· c11 t e11cls. 

* :k • ' z. * 
J\,fQDERATOl{ \'\TARNER. Tl1a11k yo11 ve1·y 111ucl1. 
The next 5JJe,1ke1· 1s "j\,f1·. Z1n11ner1nan of Rt1tge1·s Un1vers1ty, Nei\' 

Brunswick, New Je1·sey. l 11nclerstancl yott are clo1ng work uncle1· a lel­
lowsh1p Is tl1,1t correct? 

J\,JR RICHt\llD Zli\tfl\,IERJ\,[AN (R11tge1·s University, New B1·uns­
wick, New .Je1·sey): Ye,, ;incl I wot1ld like to ex1J1·ess 111y apJJrec1at1011 
to tl1e lvietrOJJolit,111 Nt1rsery111e11 ,tnd tl1e New .Jer,ey Nurserymen's As­
sociation lor spo11sor1ng tl1e work l l1ave been able to do at Rutgers. 
Tl1is is the ii1·st cl1ance l l1,1,,c l1acl to co1ne back to Ohio, which is 1ny 
ho111e st,tte. 

lvlr. Z1111111cr111,1n re,tcl ]1is 111·ep<11·ecl jJape1· entitled ''Effects oi Liquid 
Fertilizers on Rooting of Cttttings." (AjJ}Jlausc) 

EFFECTS OF LIQUID FERTILIZERS ON ROOTING 
OF CUTTINGS 

lltCHAl{D H. Z1l\·[l\,[ERMAN 
Dep111·tme11 t of H 01·t1citllit1·e 

Rittge1·s U11zve1·s1ty 
Nezu B1·itns1u1cl,, 1Vew Je1·sey 

In the 1Jast twe11ty years, tl1e1·e 11:ive been scatte1·ecl 1·epo1·ts of tl1e 
treat111e11t of ct1tt111gs with va1·io11s ty1Jes of lerilize1·s 1n an effort to i111-
prove 1·ooting. These ,1tte111pts l1a,,e cove,·ed a ,v1de ,,a1·iety of plants, 
nu111e1·ous types of fe1·tilizers ,111cl seve1·al 111etl1ocls ol. application. In 
n1a11y ol the t1·i,1ls, root ancl / 01· sl1oot g1·0,vth was st1111t1lated by the ad­
dition of fe1·til1ze1· IJ11t 111 al111ost ,111 c,tses, tl1e ct1tt1ngs also had to be 
treated w1tl1 ,t chc111ical 1·oot-indt1c1ng co111po1111d fo1· tl1e el.fects to be 
noticeable. 

A se1·ies of exper1111e11ts was cond11ctecl with cuttings of several spe­
cies of woocly orna111ental plants to deter1111ne the el.feet of fertilizer ap­
plications during the rooting period on the rooting, root growth and 
shoot gro,vth of the ctittings. 



in the woundecl tisst1es. Go1·e11z Sttggestecl a11d obse1·vatio11s witl1 nt1t 
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* :k • ' z. * 
J\,fQDERATOl{ \'\TARNER. Tl1a11k yo11 ve1·y 111ucl1. 
The next 5JJe,1ke1· 1s "j\,f1·. Z1n11ner1nan of Rt1tge1·s Un1vers1ty, Nei\' 

Brunswick, New Je1·sey. l 11nclerstancl yott are clo1ng work uncle1· a lel­
lowsh1p Is tl1,1t correct? 

J\,JR RICHt\llD Zli\tfl\,IERJ\,[AN (R11tge1·s University, New B1·uns­
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lvlr. Z1111111cr111,1n re,tcl ]1is 111·ep<11·ecl jJape1· entitled ''Effects oi Liquid 
Fertilizers on Rooting of Cttttings." (AjJ}Jlausc) 
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Jt was fot111cl th,tt so,1k1ng gree11\voocl cutt111gs oi Cali(orn1a Privet 
(L1gi1.1t1·i1,11i (Jvc1l1fo/1itr11) 101· 24 l1ot1rs in ,l Iiqt11cl fertilizer had no et­
feet on rooting or root gro,-vth and a very slight eltect on shoot growth. 
After tl1e e,t1ttings were inserted 1n tl1e rooting 1neclit1m, fe1·tilizer was 
,IJJJJ!iecl to g1·oups of cuttings at two-clay, lot1r-clay and six-day intervals. 
The (ertil1ze1 11,ecl l1acl ;1n analysis of 15-35-25 and it was used at one 
te,1SJJOon }Je1· g,111011, a g,111011 IJeing enough to t1·eat 250 ct1tt1ngs. In 
e,0111JJa1·ison to ct1tti11gs recei,11ng 110 fertilizer, tl1e cuttings treated at the 
fot11·-cl,1y inte1·v,1l l1,1d the g1·eatest increase in growth at the end oi 39 
clays i11 tl1e be11cl1 No i11c1·ease in rooting percentage was found al­
tl1ot1gh root and sl1oot gro,vtl1 were increased at least 25 per cent. Cut­
ti11gs 1·ece1vi11g no fertilizer JJ1·oclucecl 110 lateral shoot g1·owtl1 while 25 
1)e1· cent ol tl1e ct1tti11gs t1·e,1tecl at lot11·-day intervals had an average of 
5 sl1oots pe1· cutti11g. 

Tl1e 1·ootecl cutti11g~ ,vere JJlantecl 111 flats ,111d 111easured six weeks 
l,1ter clt11·i11g tl1e l11·st week of Octol)er. Differences 111 ter1111nal shoot 
gro,vtl1 ,ve1·e not cl1angecl !)tit tl1e1·e were striking changes 1n the 11t11nber 
,incl cl1st1·1b11tion of l,1teral sl1oots. Late1·al shoots l1acl cleveloped on 
111ost oi tl1e c11ttings ,vl1ich l1,1d 1·ece1ved no lertilize1· ,ind to a lesse1· ex­
te11t on the ct1ttings tre,1tecl witl1 lertil1ze1·. Tl1e JJ!a11ts ,,1h1ch received 
110 fertilizer we1·e shorte1· bt1t I1,1cl 1nore l,1te1·al shoots tl1an the plants 
,~,J1icl1 h,1cl recei,1ecl lert1I1ze1· ,It tl1e four-day i11te1·vals. 

'1"l1e lollo,vi11g s1)1·ing, tl1e J)la11ts ""ere set ot1t i11 tl1e lield bt1t 110 
llil(e1·ences 111 overall shoot gro,vtl1 ,ve1·e tot1ncl alter one growing sea­
,011 1n tl1e iielcl. 

Ct1tt111gs of /aJ)a11ese Yew ("fc1x11s c1tsp1dalrt) we1·e t1·eated with d1f­
fe1·e11t co11centr,1t1ons o( ,t co111111e1·ci,1l ,vater solt1ble fertil1ze1· with the 
,1n,1lys1s oi 23-21-17 Tl11s ,,,as usecl at the rates of 011e-l1,1lf, 011e and two 
tC,ISJJOons J)e1· gallo11 w1tl1 011e gallon treat111g 350 ct1ttings. Appl1ca­
tio11s we1·e 111;1cle "''eekly. Tl1e t\110 h1gl1e1· 1·,1tes increased 1·oot gro,11th 
i)y 5() J)Cl" cent In CO Ill J)a1·1s011 to ll 11 treated Cll tti11gs. 

Tl1e t1111e ol ,1pplie,,1tio11 of lert1lize1· 1n tl1e rooti11g J)e1·iod was also 
stt1cl1ecl. Fe1·tilize1· was aJJpl1ed to tl1e ct1tt111gs before roots hacl formed, 
:11 te1· 1·oots l1.1cl lor111ecl ;111cl both beto1·e ancl alte1· 1·oots had for111ed. 
Tl1e1·e w,1s ,tlso ,L g1·ot1JJ of t111fe1·t1lizecl ct1tt1ngs as a cont1·0I Hardwood 
ct1tt1ngs of Trtxi1.s c1tspidc1tct a11cl J:>y1·c1ca1it/1ct cocct11ea ,,,e1·e ttsed i11 011e 
cXJ)e1·i111e11t ,,,J11le soft,11ooc! ct1ttings ot Py1·c1cc1ntl1c1, Vi/Jit1·11,itni Sie/Jold1i, 
.Spi1·r1cct Bi1,111r1/dct Antl1011y vV,ttere1·, Co1·yli1s Avellc111a ancl Cornus nias 
,vere J)1·01),1g;1tecl t1ncle1· 1nter111ittent 1111st 111 the other. The co1n111e1·cial 
23-21-17, w,1 te1· solt1 ble I ertilize1· ,vas t1secl at tl1e rate of 011e teaspoon 
JJe1· g,tllo11 JJe1· 400 ct1 tt111gs The l1ard\\1ood ct1 ttings "''e1·e t1·ea ted weekly 
,111cl the sottwoocl ct1ttings e,1e1·y tl1ree clays. 

\ 1V 1th ct1 tti11gs of T r1 x11s, it ,v,1s fot1nd tl1a t fe1·t1li?e1· a ppl1ed after 
1·oots l1ac! lor1necl \\1,1s 11101·e ettect1ve in sti111ulati11g root g1·0\vth tha11 
fertilizer l)cfo1·e 1·oots for111ed The fert1lize1· aJ)l)lied afte1· roots for1ned 
1·esultecl in ,t 25 JJe1· cent increase in 1·ooting 1)e1·ce11tage and 1·oot growth. 

Botl1 h,11·cl,voocl ancl soft"1'oocl ct1tt1ngs of Py1·aca1itl1a showed a 
greater 1·esponse to £ertil1zer applied beto1·e the roots hacl for111ed. As 
111uch as a 50 pe1· cent inc1·ease 1n 1·oot gro,vth was found for both the 
l1a1·c!,vood and softwood cuttings. 

lu:l 



The ct1ttings ot Co1 n1tJ and Co1)1lits 1·ootecl very poo1·ly a11d 110 cl1l­
ferences we1·e found between tl1e diflerent t1·edt111ents. Tl1e cuttings ol 
Spiraea and Vibu1·n1tr11 rooted very ,veil bt1t again no d1lle1·ences were 
found. 

From the vvork co111pletecl to d,1te, it a1)1)ea1·s tl1,1t the ellect1,,eness 
of fertilize1· a1J1Jl1cations va1·ies w1tl1 the ti1ne oL appl1c,1t1011, tl1c 111etl1od 
of application, the a111ount ot lertilizer ancl tl1e IJlant s1Jec1es. 

* * * * * 
lvIODERATOlZ WARNER: Tl1a11k yot1, l\1Ir Z11n111e1·111,1n. 
Ou1· next s1Jeaker is Frank 'l'u1·1ie1·, ,vho l a1n st11·c 11eecls no intro­

duction vVhen v-re ,vere talki11g a w!1ile ago, he was very consc1ot1s of 
this rule th,1t we have in the P1·opagators' Society tl1,1t we sl1ould not 
withl1old infor111at1on f1·0111 fellow 1ne111be1·s. He 1s so co11scie11tio11s 
about tl1at, he told 111e !1e ,,,,1s telli11g tl1i11gs he d1cl11't eve11 k11ow. 

l\1I1·. Frank Turner, Be1·1yl11ll N111·sc1·y Co1111Jany, ~1)r1ngtielcl, OI1io, 
!)resented his JJaJJe1·. (.t.\1)1)la11se) 

FORM VARIATIONS IN TAXUS AS RELATED TO THE 
SOURCE OF THE CUTTING ON THE STOCK PL1\NT 

FRANK TURNER 

Be11·yh1ll Ni11·se1·y Co111pc111y 
Sp1·1ngf 1eld, O·hio 

Thank you 101· tl1e 1Jrivilege ot a1Jpe,1r111g l)cfo1·e yot1 to c,111 ~0111e 
of tl1ese obse1-vat1ons to yot1r attention To cla1·1ty the title, ''Fo1·111 
Variations in Tc1x1ts as Relatecl to the Sot1rce ot tl1e Ct1tting 011 tl1e 
Stock Plant," I ,v1ll ~<lY that we ,ire refe1·1·ing to tl1e locatio11 01- level 
from wl1icl1 tl1e c11tti11g is take11 !1·0111 tl1e stock JJl,111t as 1t 111 t111·11 is 
relatecl to the s11bseqt1e11t develo1)111e11t ol tl1e 111at111·e SJJeci111e11 l\•fy 
re1narks a1e 111ade 1n 01·de1- to sti11111late tl1111king abo11t obse1·vablc clit­
ferences that could be att1·1b11tecl to taking c11tt1ng 1)1cccs !1·0111 Vd1·1011s 
plants and £1·0111 t!1e ''sa111e'' plant 111 diffe1·e11t locat1011s, ,vl1etl1e1- tl1at 
be done by design or habit 

011 se,,eral occasio11s at tl1ese 111eet111gs ,ve l1ave IJee11 1·e111111decl of 
the inflt1e11ce of 1)osition 011 the lJlant a11d tl1e inll11e11ce ol tl1e age a11d 
variety ot 1Jla11t on tl1e rooting of )'e,,, ct1tti11gs Tl1ese 1·e1)01·ts !1ave 
been conti11ed al111ost 11111ve1·sally to the s1Jeecl, 1)erce11t,1ge, a11cl q 11al1 ty 
of rooting. 111 so111e 1·epo1·ts the plant st,bJects have been ot ty1Jes us11al­
ly conside1·ed qt11te diif1c11lt to root. vVe l1ave seldo111, it ever, had 1·e-
1Jorts 011 the st1bsequent de,,elop111e11t ot tl1ese rootecl c11tt111gs. 111 say­
ing this, I 111ea11 to 1111ply tl1at the1·e see111s to be little i11to1·111at1011 011 
the capability of these expe1·1111e11tally rootecl c11tt111gs to elficiently 111,1ke 
plants of goocl quality and desir,1ble st1-11ctu1·e. 

If you grant that this sit11at1011 is tr11e 1·eg,1rcli11g v,11·1at1011s 1n 
plants 1n general, l believe that I can point out son1e observable varia­
tions in Taxus ,,a1·ieties ,vhich may be d11e to the type of c11tting and 
the location on che plant fro1n which it was taken 

Son1e of the reasons v-,hy a gro,ver selects a particular type ol plant 
and type of cutting for propagation have good reason. He often be-
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l1eves, ,111cl 1·1gl1tly so. tl1,1L CLtl ti11gs [1·0111 tl1e lo,,•e1· third of a t1·ee 1·oot 
best. 011 the othe1· l1,111cl, ,,•1tl1 ce1·tai11 va1·iet1es, he is also encleavoring 
to select a leacl 5l1oot, or tl1e 11e,11·est tl1111g availa!Jle to it that he can 
get. He ofte11 takes tl1e lo,1•e1· ,,,oocl to ove1·co111e a slightly d1savan tage­
OLts ti111e (ca1·I)') Lo sL,11·L l11s 1J1·01J,1gat1011 of Taxit:,. Tl1ere ,tre also 
othe1· 1·easo11s sL1cl1 ,ts l1;1b1L ;111cl co11,,ict1on te11d1ng to fix his pattern 
£01· selecting c11tti11gs 

I believe "\\1e arc Jttst begi1111111g to cl1sco,•e1· slight var1atio11s in 011r 
supposedly eve11 r1111 c1·01Js ol ye\\'S These can often be desirable 
changes ancl tl1e key to clcsi1·,1!Jle i1111Jrove111ents These sa1ne cl1arac­
terist1cs 111,ty ,1lso ex1Jl,1111 ,vl1y a g1·0,ver 1night believe tl1at he l1as cle­
veloped a s111Jer101· selectio11 in ,1 given variety In truth he has clone 
this, not by cl1oosi11g ~111Je1·ior pla11ts IJ11t 1·ather by choosing superior 
c11ttings. S0111e v;-ir1,1tion, that c,111 be fo11ncl a1·e as follows: 

Taxus !J1·rJ1v111 is [01111cl 1n lJoth 11e,1r globe and near 11pr1ght fo1·ms. 
Tctxus cr1p1tr1tr1 11,1s 111cl1vicl11al SJJcci111ens that will always produce 

an u1Jright tree witl1 ;1 ce11tr,1I le;1clcr, regarcllcs~ of where on the tree 
the cu tt1ng is t,tken. 

Taxu:, co/11r11rzr11·1s, 011 Ll1e otl1er h,1ncl, produces a f:lat spreading 
tree whe11 lowe1 sicle IJ1·,111cl1 CL1tti11gs ,ire taken. It yields an uprigl1t 
tree wl1e11 le,1cl sl1oots ,11·e t:tken ,ts c11tti11gs 

Taxits n1ed1r1 !11cl1.5t olten c!e,•elops a !Joor lower structure (unless 
overly seve1·e she,lr1ng 1s IJr,tcticcd ) This cl1ffic11lty relates to the per­
~1stent taking of tOIJ c11tt1ngs. 

Taxi1s l1elsc')'I is ,t IJl,111t th,tt ,v1ll t,1ke 1nany for111s 
I kno,v 1!1ese ,11·e co,11111011 exa1111Jles tl1at ,nost of us ,1ccept quite 

1·eadily. Beca11se tl1ey :11·c so co111111011pl,1ce, I clo11bt that we expect to 
cleveloJJ s1Jecil1c tecl111iq11es !01· 5ec111·ing tl1e exact develop111e11t of and 
extra JJerfo1·111;1nce lro111 e,•e11 tl1e less tl1a11 ten varieties that co11stit11te 
,,,11at ,ve 111igl1t c:111 0111· 111,tjor c1·01Js i11 tl1e Tc1.x11s species. 

In co11s1cle1·,1t1011 of tl1e ti111e ava1l,1ble and £01· tl1e sake of s11npl1city 
I l1ave p1·ocl11cccl ex,11111Jles tl1;1t co11lcl l1,1ve only 1·e111otely developecl as 
a 1·es11lt of a 11111tat1011 01· 1·c,,c1·s1011 to tl1e ad11lt or juvenile stage. I 
believe tl1at if ,1•e g1,•e co11s1cle1·,1t1on to kno,,1n JJ1·actical res11lts ,ve will 
end U!J with so111e work,tlJle ex1Jl,1n,1tions For exa1nple, it is a known 
fact that we get cl1,111ge [1·0111 o,•er,,•ork1ng stock pla11ts That 1s true 
[01· Tax115 ancl eve11 111orc so [01· so1ne otl1er plant species It is appar­
ently 1Joss1blc "\\'1tl1 so111e clones of 011r stanclarcl Taxits pla11ts to ind11ce 
practically ,t j)hysiolog1c,1l cl1,1nge i11 growtl1 t)1pe (from late1·al branch 
growth to ,t]Jic,11 clo111in,1nce) by 111ecl1anical 1nani1Julation such as stak­
ing and tying. 

It 1nay well be tl1,1t ,it tl1is ti1nc ,,,c clo not see how processes similar 
to these c,1n lJe ,tIJIJliecl to Tc1xit,, altl1ougl1 they have been applied to 
other pl,tnt fan11l1es. For i11st;111ce, ,,,e know how to cha11ge a rose from 
a bush to a ,,ine 1£ tl1;1t is trt1e, how lar can we go with 'Taxus? 

The fact tl1:1t there ,ire 111oclific,1tions bro11ght about by taking clif­
ferent types ol c11tt1ngs 1'1·0111 Tax1ts stock plants, does not necessarily 
n1ean tl1at they a1·e ,tlways goocl v;1riat1011s. Each one has to be check­
ed. If yo11 l1avc two va1·i;1t1on~ co111ing lro111 tl1e sa111e parent pla11t, 
tl1ey l1ave to lJe cl1cckccl ;1g:1111~t e,1cl1 otl1e1·. If they are t111cler con-
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s1cler,1tio11 ,ts ,1 c1·01), yott sl1011 lei h,1ve tl1e111 J)la11ted side by sicle i11 tl1e 
field in 01·cler to 111,1ke a fi11al s:1t1sfactory con11ne1·c1al ap1)1·ais,1l Here, 
,ve have s0111e 11101·e 01· less ba~ic 1·t1les to guide us Fo1· exa1111)le, pla11ts 
of Tc1x11s gro,vn f1·0111 ext1·e111e leacl sl1oots a1·e almost u11ive1·sally poor 
cle,,elo1)e1·s ol botto111 st1·t1ctt1re \,VJ11le I haven't reler1·ecl to it JJ1·e­
viously tl1cre 111t1st be so111e ex1Jla11ation as to ,vl1y s0111e types cleveloJJ 
sparse root st1·t1ctt11·e ½1l11le otl1ers cleveloJJ !1eavy 1·oot syste111s. 

In co11clusion, 111ay I s;1y that ,,,e are deal111g ,v1tl1 so111etl1i11g tl1at 
,,,e clo 11ot ,1~:i )'Ct l1,1vc 1·t1les 101· na111ing. ,,ve 11ave a t11ing !1e1·e, th,tt i1,1s 
caused tis in11t11ner,1!Jle clilfict1lt1es 111 identification. 

I lJe!1eve tl1:1t ½'C l1;1ve a good 01)portt1nity to st1·1ke pay-cli1·t if ,,,e 
persevere cl1!1gently 111 ot1r efforts to obse1·ve, analyze, test ancl try, s01ne 
of tl1e va1·1,1t1ons ol ,vh1cl1 [ SJJeak 

* * * * * 
lVfODER.1\TOIZ W1\lZNER: Thank you, i\1fr. Tur11er. vVc ,11·e 

right on scl1eclt1lc ,111cl tl1erelore ,,,ill clelay any 9t1estions until the encl 
o[ the panel. 

Mr. Harvey Gr,1y fro111 Far1n1ngdale, New )'ork, is otir next SJJe,1ker 
J\1r. Gr,1y. 

lvIR. HARVEY GRAY (Long Island Agricultural and Technical 
Institute, Far111ingclalc, Ne,v York): This paper is an ext1·act fro1n a 
class project ,it the St;1te Inst1tt1te at Far1n1ngclale in a cot1rse 011 Nt1rse1·y 
lVIanage1ne11t It 1·e;1lly is tl1e class' ,vork and not mine, althot1g·h 1 ,1sk­
ecl the1n to set it tLJJ and rt1n it. 

i\11· Gray tl1en JJresented l1i5 JJaper <JD ''Ts11ga canadens1s lro1n C~t1t­
ti11gs." (1\pJJ!a11se) 

TSU GA CAN ADENSIS FROM CUTTINGS 
HARVEY GRAY 

Strite Un1ve1·s1ty of New Yo1·k 
Fr11·rn111gdale, Ne11• Yo1·!{ 

Rooting Ts1tgr1 cr1naclens1s c11ttings has always JJ1·esented ;1 challenge 
to tl1e plant JJrop,1gator A test on the 1·oot1ng of this JJ!a11t was clevised 
and p111 into OJJe1·,1tio11 011 Dece1nbe1· 15, 1957. A total of 1518 cuttings 
was involved 1n tl1e test. Tl1e c11ttings were 111ade tro111 tl1e J)revious 
season's gro,vth, taken fro111 five year old vigorous nursery plants. The 
ten incl1 cuttings ,vcre wo11ndecl with a spiral type cut ancl st1bjectecl 
to Vdrio115 sy11thetic !1or111one treatn1ents. lndolebutyric acid dilt1tecl in 
talc and i11 alcol10! ,1t ,8% ancl 2% concentration, 111aking fot1r clifler­
ent treat111e11ts, ,vas 11sed. 

The follo,vi11g rooting· 1ned1,1 used st1·aight or in 1nixt11res as incli­
cated in tl1e t,1ble ,ve1·e: 111ed1t1111 sane! from a loc,11 sand JJJt, SJJhagnu111 
JJCat and t,vo g1·,1cles ol styroto,1111, ir1·egular pea size JJieces ancl coarse 
clust. All 111ecl1,1 ½1ere placecl i11 flats ancl 111oistenecl to a11 eve11 con­
sistency. Tl1e c11tti11gs were 111se1·tecl ancl tl1e flats were J)lacecl i11 ,t 
polyethylene ,•,11)01· ])roof case. All of our polyethylene c,1ses ,11·e 111ade 
vapo1· p1·oof I))' co1111)letely e11closing a11cl seali11g. To ;1cco111plisl1 tl1is, 
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tl1e jJlastic fil111 l111es tl1e case botto111 ,ind ~ides as well ,is coveri11g the 
tOfJ. 

On l\lf arch 14, 1958, three 1no11tl1s l,1ter, the cuttings were removed 
fron1 the various 111ecli,1 .tnd the results were recordecl With these 
tests it appe,1rs tl1,1t 1!1e quick !1quicl cl1JJ treatment 1s l)etter than the 
JJowde1· t1·eat111e11t. Not 011ly clicl tl1e liquicl dip t1·e,1t111ent pi·oduce 
11101·e rootecl c11tt111gs b11t also tl1e 1·00L syste111s ,,,ere 111ore extensive. 
Tl1ere 1s an i11d1c,1t1on 1n the cl,tta JJ1·ese11tecl tl1at ,t co11centration less 
tl1an 20,000 PJJ111 ,111cl 11101·e than 8,000 JJJJt11 1night procl11ce better re­
s11lts. 

There is a11other area ot inte1·est which developed 011t of this test 
,vhich neecls check111g. 1\1Iany of the ,veil rootecl cuttings failed to make 
s,1t1sfactory growth cl11ring the following growing se,1son. At the start 
of tl1e test, the lo11r J)la11ts on displ,ty ,,,ere very 1n11ch like the 11nrooted 
c11tt1ngs. After 1·ecorcl1ng the res11lts of tl1e tests, all 1·ootecl cuttings, 
1·ega1·dless of t1·eat111ent, ,,,ere J)t1t into 011e lot (01· g1·owi11g on during 
tl1e 1958 season. Now at the encl of tl1e seaso11 ,ve note tl1at about l,/2 
of tl1e plants cleveloJ)ecl 1n a nor111,1l 111,1nner. The other 2/2 failed to 
111,1kc nor111al growth. Growth lro111 the l)t1ds ,vas 1nh1bitecl to a great­
e1· or lesser clegree. This migl1t be c,111~ccl !)y the synthetic hormone 
i:re,1t111ents ,incl neecls verification ,incl correction. 

Table I. Influence of the mediw11 and hor1none treatn1ent 
on the rooting of Tsuga cuttings. 

Mec!it1111 Hor1none T1eatment 

Sand 
½ sa11d, 1/2 peat 
¼ sand, ½ fine styrofoa111 
¼ sand, ½ pea sty1ofoa111 
½ sand, 1/2 peat, ½ f111e styrofoam 
½ sand, ½ peat, 1/2 pea styrofoa111 

Peat 
¼ peat, ½ pea sty1·ofoa111 
¼ peat, ½ fine styrofoan1 

• QLD - Quick Iiquicl clip 
•• Percent rooted 

* * * 

QLD• 
20,000 

ppm 

14 ,, .... 

24 9 
43 7 
42 i; 

74 9 
47 9 
31 6 
51 I 
59 5 

QLD 
8,000 
ppm 

20 8 
41 5 
46 3 

12 7 
62 5 
46 6 
34 0 
66 9 
6,lj 2 

* 

Powder Powder 
20,000 8,000 

ppm ppm 

00 
20 8 

20.8 
40 7 
45 8 
25 0 
42 

29 I 
21 8 

* 

4.1 
22 9 
18 7 
12 1 
45 8 
35 4 
40 

20 8 
24.4 

l\1IODERATOll vVARNER: Tl1;111k you, l\1Ir. Gray. We still 
have three n1ore JJeOJJle to appear on tl1e JJ1·ogram. The 11ext gentleman 
to appear will be 1\1f1·. l\1Iartin V,111 I-Iof. 

l\!Ir. Van Hof re,1cl l1is prCJ)ared JJ,IJJer on ''Rooting U11cle1· Plastic." 
(AJJpla11se) 
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ROOTING UNDER PLASTIC 
i\1fARTIN VAN HOI' 

R/1 ode Island N 111·,e11 cs 
,V('1upo1·t, Rl1rJde Island 

\,Ve at tl1e l{l1ocle l~lanel N l11·series 11,tve bee11 
,voods l111de1· JJolyetl1)1le11e f'or tl1e la;t tl1ree ye,11·s 
[or t,vo yea1·s, 011 ,t so111e,1·hat ex1Je1·1111e11t,1l basis. 

• 
pro1J,tg,1t111g Olli' 
,incl JJreviolts to 

soft­
that 

I ,,,oltld like to st,11·t by t1·ying to tell )'Olt ho,,, Ol11· p1·01J,tgat1ng beds 
,tre prepa1·eel E,tcl1 bed 1s 51x feet ,,,1de ,t11d llJJ to I 00 leet long, of 
course the le11gt!1 eloes 11ot 111atter. \,Ve 11se 8 or IO incl1 lJoarels tor the 
sieles of the bee!. Of co111·se, a l'' x 2'' l111·r111g 1·aised to alJ011t 10 inches 
is 1n11ch cl1eaper ,tncl will clo p1·act1c,tlly ,ts ,veil. 

It is in1po1·t,111t to tl1oroughly 1Jre1J,11·e tl1e soil in yo11r bee!. I pre­
fe1· a Rotohoe to ,t t1lle1· as the 111echa11ic,tl l1oe will not JJt1lve1·ize the 
s011 ,ts 11111ch as tl1e tille1· ,,,111, 111l1icl1 111c,111s less co111pact1on ,titer 111ate1·­
ing. Of coltrse, ,t el1gg111g lork ,{11cl ,t st1·011g· back ,viii clo ,t gooel job 
also. Next, tl1e bee! is 1·akeel as level as possible anel tl1e ,011 i, p1·essed 
clown with a ,,,oocle11 ta111pe1· or a 1·olle1· At 11ight tl1e JJ1·epa1·eel bed 
is covered ,,,1tl1 t.11· JJ,tJJer or d1~cardecl JJl,tstic to protect 1t ,1g,tin,t rain 
01· d1gg1ng by an1111als. 

Soft cutting~ six to ten incl1es 1011g, eleJJenel1ng on the variety, are 
inserted into tl1e soil ,,ve p1·obably t1;e ,t elifferent 1nethoel th,tn 1nost 
JJeople, the 111e11 eloing tl1e sticking sit 011 a JJlank 1Jlacecl across the 
[ra111e and t1se a lootlJo,1rcl. A JJointecl steel el1bble ,tbot1t 011e quarte1· 
1ncl1 thick and eigl1t i11cl1es long is 11secl to 1n,1ke the l1ole lor tl1e ct1t­
t111g and to t1ghte11 it ,tt tl1e b,1se ,,,itl1 ,t slant111g 111ove111e11t. When a 
four foot section ol tl1e !Jed has been co1n1Jleteel, the cuttings ,ire wate1·­
cd in, althougl1 011e 1111gl1t call 1t floocl1ng, and are tl1en given te111po­
r,1ry protection f1·0111 w1lti11g by a tol11· by six foot sl1acle coverecl with 
IJurlap ,vl11cl1 1s kept d,1111JJ. vVhen lol1r ol these sectio11s (16 ft) have 
IJee11 filled, ,,,e beg111 cove1·ing that 11111cl1 ot the bee! ,vitl1 JJl,tstic. 

A sl1allo,v t1·e11cl1 i, cll1g 111st 011ts1ele tl1c enels ancl sicles of tl1e bed 
,t11cl tl1c sl1acles ,,,itl1 tl1e b111·lap ,tre re1110,1eel. Next fot1r 2 x 2 pieces of 
l11111ber, t,,,o feet 1011g ,11·e 5paceel fol1r feet apa1·t in tl1e ce11ter of the 
bee! and a1·e dri,,cn eight 111cl1es 1nto tl1e s01! A l x 2 inch fl1r1·ing 16 
feet long 1s tl1e11 n,1ilecl 011 top ol tl1ese ;ltpports tor111111g ,t rielgepole 
fo1· the plastic tl1rougl1 tl1e center ol tl1e bee! .. 'fhis 16 incl1 high cen­
ter !1as provecl to l)e tl1c best l1eight 101· JJ1·ovid1ng the correct h11midity 
1n Ollf locality. 1\II sh,11·1J corners a1·e JJaclcled to prevent te,1ring of the 
pl,1st1c, ,vh1ch 15 l1111·0Iled ove1· tl1e st1·l1ct111·e. One side ol tl1e IJlastic 
is laid i11 the t1·encl1, covered ,,,itl1 soil, ,111cl ta111ped elo,,•n l)y foot. Next 
tl1e plastic· is JJltllecl 11gl1t ;1c1·oss tl1e f1·,1111e and faste11eel witl1 soil i11 the 
o~l1er t1·ench. S111ce JJlastic t1·a1)s l1eat, s1Jecially co11strl1ctecl 7 foot 
sh,1des 11'ith latl1s 011e ql1,11·ter 1ncl1 ,tJJa1·t are 11sed. The extra foot ot 
the 7 foot shaele allo,vs enough ,1clclit1011,1l length so tl1,1t tl1e sl1ades 
prot1·uele 6 i11ches IJeyoncl tl1e edge, ol tl1e bee! \,Ve use eitl1e1· wooden 
r1111ners or ''T'' shaJJeel 1ro11 stakes on wl1icl1 to pl,tce Ol1r sl1,teles. They 
,11·e h1gl1 enough so tl1ey a1·e 2 incl1e~ ,tbove tl1e ridgepole. Tl1e over­
h,1ng of tl1e ,l1ades ,tlso JJ1·ovides sl1dele 101· those cuttings 11ear the edges 
ol tl1e IJed Tl11, J)roceel11re contin11cs lt11til tl1e fra111e is l1llecl. 
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Tl1e plastic tt~ccl 111 cove1·111g tl1ese ct1tti11gs 1s 4 1111ls i11 tl1ickr1ess 
a11d comes in rolls of !()() feet long ancl 10½ teet wide. It 1s used only 
one year. 

Through ex1)er1e11ce one learns to grottp the cuttings ot these va-
1·ieties that root 111 tl1c sa111e le11gtl1 ol t11ne. If this is i1111Jossible be­
c,1t1se of s1nall 11t1111bcrs ot certain v,11·iet1es, the bed c,1n be sectioned oil 
by b1·inging the j)l,1st1c clo,,1n 111to tl1e soil to ior111 a wall, tl1ereby sepa­
r,1t1ng the varieties wl1ich take cl1tfe1·ent lengths of ti111e to root. If 
one propagates :1 J,11·ge 11t11nbe1· ol v:1riet1es, be sure to keel) the slo½' 
rooting and fast 1·ooti11g varieties sepa1·,1te. For instance, Jv/agnolza and 
some of the Vtbu1·nit111 var1f'ties JUSt would not be pract1c,1I to stick with 
fast rooting Deittz1c1, J;T' ezgela a11d Hydrrtngea varieties. 

Once the Lra111e~ ,ire closed, tl1e J)l,1stic covers sl1ot1lcl 11ot be 1·e-
111oved for ,It least t,vo a11d 011e l1,1IL to three weeks. lt at tl1e end ol 
tl1is ti111e, it is cl1~cove1·ecl tl1at tl1e tOJ)S ol tl1e ct1ttings ,11·e clry, you can 
be su1·e that tl1ey "·e1·e 11ot ,,,aterecl st1Lf1cie11tly when or1gi11,1lly i11serted. 
1\fter tl1e ct1 tt111gs l)eg111 to 1·oot, I 1·eco111111e11d that yot1 give tl1e111 a11-
by opening part of tl1e tlap 011 011e ~icle ol the plastic cove1·1ng <1nd let­
ting it hang clo,v11. This allo,vs tl1e a11· to circulate w1thot1t dryin~ the 
cuttings too 1nt1ch ,1lthough it st:1rts the harclening off J)rocess. Aite1· 
two or three clay~ tl1e j)lastic 1~ rollecl up 011 this side ,incl tt1cked be­
tween the lath sl1ade ancl its support111g rt111ne1·s or stakes. At this time 
,1cld1t1onal wate1·111g 1s 11ecessary. I ~l1oulcl caution you tl1,1t ft1ngus 
1111gl1t set 1n at tl11~ J),1rtict1la1 stage ol clevelop111ent it they c!o not get 
~t1ftic1ent ai1· i11 tl1e l)ed 

The plastic is 1·e1110,•ecl e11ti1-ely ,1Lte1· ,1bot1t one ,veek 01- te11 clays 
Tl1e shades are keJ)t on tor anotl1e1- two weeks anc! then gr,1clt1ally re-
111oved when tl1e cuttings are 1-eally h,trclened off. I, 101- 111yselt, believe 
J)rop,1g,1tion u11de1- j)lastic is cl1e,1per tl1a11 under glass i11 colcl tra1nes 
or n1ist. OL course, s,tshes a1·e 11ot tisecl any1nore but Jltst Lor co1npar1-
so11, what a terrific clr11clgery it usecl to be to root softwoocl cuttings. 

I can highly 1·eco111111end ,vi11te1· p1·01)agation 1n a J)l<1stic l1011se bt11lt 
to the University ot Ke11t11ck)' s1)ec1fic,1tions, especially to1· ,tl1)'0I1e with 
little capital. 1\11 011tsicle laye1- ol -1 1111I. ,ind an 111s1cle l,1ye1- ol 11/2 
11111. plastic ½1itl1 a two inch air space l)et,vee11 1s advisable. A sutf1c1ent 
11t1111be1- of ventil:~to1·s sl1011ld be incl11cled to control the l1e,1t in the 
e<11-Jy Spring. l:.ven on a b1-1ght J:11111,11y clay, ten1peratures 111 a house 
of tl1is type 1n,1y rise to 95 deg1·ees, ,,,hich, of course, wot1lc! lorce ex­
cessive top growtl1. 

f-Ieat1ng can IJe clo11e in a ho11se ol 52 x 12 feet wi tl1 a t,vo J)Ot 
ke1·osene space l1e,1tcr, which gives ;1IJ011t 80,000 B T.U 's a11cl woulcl 
kceJ) tl1e ho11se at 70 cleg1·ees whe11 tl1e 011ts1de te111perat111·e 1s zero. W1tl1 
a heater like that tl1e te1111)erat11re sho11lcl be ketJt higl1 i11 01·cle1- to keeJ) 
the sand at 60 clegrees Taxus, ]i1121pe1·itf, !lex, Tl1i17a, a11cl C/1an1ae0•· 
pa1·1s cutt111gs ,ire g1·ow11 s11ccessf11lly J)l11~ tl1e seecl ol P1e1·1s_. Azc1ler1, ancl 
Rl1ododend1·on. 

A word of c.111 tio11 is in orde1·, 
to keeJJ the 1·oot1ng 111ediu111 111oist. 
Iy nea1· the side; o[ tl1e J)lastic. 

* * 

since s1)ecial care ~l1011lcl be taken 
Sa11cl tends to clry 011t yu1te rapid-
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J\iIODERATOlZ \!VARNER: Tl1,111k yot1, l\!Iartin. \,Ve !1ave next 
l\1Ir. Robert Esl1le111an, Jr. ol Bloo111sl)t1rg, Pennsylva111,1, to talk on 
''l~lanting Througl1 Pl,1stics." l\1lr. Eshle111an. 

Mr. Esl1le1n,1n re,1cl l1is prep,1recl 1)aper on the use of plastics tor 
1·ooting ha1·c!,vooc! ct1ttings. and lor gro,v111g IJotted 1Jl,tnts. (Applause) 

PLANTING THROUGH PLASTICS 
Ro11ER1' ,J. EsHLE~1AN 

Eshleninn's N1trsery 
B /o(Jrns/J1t1·g, Perin .5y l,Jctn za 

Thi, syste111 works ,veil for n1e wl1en J need only 500 to 1000 plant, 
o[ a va1·1ety of flo,11e1·111g sh1-ub, 1Jrocl11c.ecl qt1ickly, with little labo1· 01· 
cx1Jense. 

Tl1e p1·inc11Jle of t1si11g 1Jla,tic to 1Jl,1nt th1·ougl1 1s 111t1cl1 like ,ITI)' 
otl1er 111t1lch bt1t ,1·itl1 111a11y leatt11·c, tl1.1t ,ire lar ,uperior to tl1e ,1verage 
111,1terial t1sed tor 111t1lcl1111g By JJl,tst1c l ,1111 refer1·ing to ,heets .002 to 
.0()4 inches i11 tl1ick11ess ,111c! prelerably bl,1ck in colo1·. 

The plastic is w,tterJJroot except ,vl1cre 1t is punctured to insert the 
ct1tting or IJlant. }Zain ente1·s at these JJoints and spreads under the 
JJl,1st1c. It c,tnnot le;1ve except tl1ro11gh the foliage ot the 1)1,tnt The 
1)1,tstic 1nai11tai11s ,t 1111ifo1·111 soil 11101stt1re content eve11 tl1rot1gh clry 
s1)clls. Tl11s 111,tkes tl1e J)e1·fect en,•i1·011111e11t tor rooting harcl,1•ood ct1t­
t1ngs. 

The plastic ,1cts ,ts ,1 g1·ee11hot1se to l1e!JJ ret,1in l1eat in the soil. 
Tl1is is ve1·y be11ef 1c1,tl for 1·oot gro,vtl1 i11 tl1<" early SJ)ring. 

The plastic 111,1kes a11 effective wcccl control barrier, a11d if black 
1)1,tstic is ttsed, 111,111y ,veed seecls will l,til to sprout at all. This enables 
011e to plant 011t s111,1ll c11tting, tl1at ,,·011Jcl orclinarily IJe e11gulfed by 
,veecl, 01' ,vhich ,vo11lcl require a g1·e,1t cle,1! of labor to keeiJ clean 

The plastic kec1Js the 1·ain fro111 !)acking the soil st1rlace so that 
,L;Oocl ae1·atio11 is 111;1111tai11ed a11cl c11lt1v,1t1011 1s tinnecessary. Tl1e plants 
!1olc! tl1e JJ!astic clo,1•11 so that tl1e 11111lcl1 stays in place. 

In orcle1· to give yot1 ~01ne ide,1 of l1ow we use tl1is tecl1niq11e in ou1· 
OJ)er,1tion I ,11111 c!<:>sc1·1l)e tl1c gener,1I 1Jroced11re in detail. Prepare the 
!)eel, for planting in tl1e 11s11;1] manner !or the type of plant lJetng raised, 
,tdding ,tll s01! :1111cncln1ents and rotov,1t1ng tl1em in. Do this prepara­
tion the fall befo1·c, if possible, to be ,1ble to 1nake earlier spring plant-
• 
111gs. 

Spreael tl1e 1Jlastic over the bee! ,111tl ;1ncho1· tl1e edges with soil until 
tl1e bee! is fJla11tccl. "J"l1e ivielcl1 of 1Jlast1c 1s optional ancl 1vould depend 
on tl1e width of l)ecl 11se. If shacli11g 1s to be used, 4½ foot plastic on 
,t 4 foot bee! 1vorks ,veil. For !1,1rdwooel c11ttings ot llower1ng shrubs 
sl1,1ding i~ 11ot 01·el111arily 11seel wl1icl1 allows yo11 to ,nake the !)eds 111uch 
,viele1·. 

I have triecl tl1is system o[ pl,111ti11g tl1rough plastic witl1 two types 
of plants, i.e, l1,1rclwoocl cutti11gs (f!Ve1gel(1 1·osea, Fo1·sytl1ia spectabilis, 
Sp11·aer1 p1·itnzfol1(1, etc.) ,tnd 1vitl1 l)Otteel pl,1nts (Pyracnnll1r1 cocrinen 
lr1/r111d1, Coto11r:nste1 rl111r11·1rntn, etc) 
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Harcl,voocl Clltt111gs ,11·c J)I'eJ)arecl 111 tl1e USltal 111a1111e1· 111 .r ,11111a1·y 
or FelJ1·11ary a11cl i)t11·1ecl 111 ;;111cl 111 b11nclles 11ntil planting t1111e in }\,fa1·cl1 
01· AJ)r1!. Holes are 111:1cle tl11·011gl1 tl1e t)lastic the cl1amete1· of the stick 
a11cl to a deJJtl1 of 6 or 7'', 01· to ,1 J)Oi11t where one inch of c11tti11g aJJ· 
pears above tl1e JJlast1c. l.'l1c c11tti11g 5J1011lcl tit snugly 111 tl1e l1ole. lt 
!1el1Js to 11se s01I ,,·1tl1 le,,, to 110 sto11es i11 1t. The s1Jac1ng ot the holes 
cle1)e11cls UJ)o11 ho,v l011g tl1e ;J11·11l)s ,11·e to re1na111 and l1ow t,,st they 
g1·0,v lf tl1e J)l;111ts ;,1·e 111ovccl 111 011e yea1·, 6 i11ches usLtally is sL1tlicie11t 
spacing, althougl1 if lelt t,,,o yea1·s, 12 - 18'' 1; required. T'l1e growtl1 
111ade 1s al111ost eqL1,1l to tl1,1t 1111cle1· i1·1·igation because of tl1e un1forn1 
111oist11re stt})!Jly. Tl1e JJla11ts ,11·e all Ltn1tor111 in size and can be SJJ,tcecl 
close1· than 1n ord1n,11·v l1elcl J)l,111 ti112 beca11se there are no ,veecls to 

, 0 

co1n1Jete ,v1tl1 ,111cl 110 c11ltivat111g 1; 11ecessa1·y For 111ost hardwoocl c11t-
tings, one ye,11· i11 tl1e l)ecl 1s s11lficie11t Tl1ey can be sole! or !111ecl 011t 
in the field fo1· co11t1n11ccl gro,vtl1 

When J)Ot JJl,111ts are l)Ut out, ,1 ·cligger ;11n1lar to a IJttlb planter can 
be used. A circle of J)l,1stic ,111cl a volu111c ot soil equal to tl1e pot ball 
arc 1·emovecl ancl t l1e JJl,111 t i, clroJ)J)ed ,111d fir1ned 1n. 

This syste111 rc,1lly si1n1)!1l1e5 transJJlanting of small plants without 
the need of sterilizing tl1c soil to ren1ove weed seeds or acld1ng n1ulch 
l,1ter to 1·etain 11101st111·c. 

I have 11secl JJl,1stic al:,o 011t 111 the field 1n three-foot 1·ows aroL111d 
establ1sl1ecl eve1·g1·een 1Jl,111ts. Tl1is ,vas J)ttt do,vn alter the plants had 
been pla11tecl. It clicln't ,,,ork 11e;1rly so ,veil beca11se I only stripped 
the plastic ,1bo11t 12 1ncl1es 011 e;1cl1 s1cle of the row and tl1e ,veeds be­
tween that hacl to IJe re1110,•ecl IJy cL1lt1vation. If yoL1 coulcl afford to 

· cover the v-•l1ole JJl,111ti11g s111·lace v,1tl1 plastic 1n orde1· to eli1nin,1te c11!­
ti,•ation it \\'OLtld JJ1·ob,1l)ly ,,,01·k well 

S0111ething else I co11lcl 1·e111,11·k on ,,,011lcl be the type of JJ!ast1c \\'e 
11sed. Cle,11· JJolyetl1yle11e fil111 ,,,;1s J)t·etty ,,,ell IJroken do,vn by tall al­
thougl1 it stil coverecl tl1e 5111·face s11lficie11tly to keep the ,veeds do,v11. 
The follo,v111g SJ)1·ing 1t cl1d 11ot i11te1·fe1·c ,,,ith cligg1ng. \,VJ1en I 11secl 
black plastic, it 1·e1·111,1inecl q111te to11gl1 tl11·ough t,vo years, a11d 111ight 
offe1· so111e i11tc1·fe1·e11ce 11•1t!1 1·e1110,•1ng tl1e JJ!a11ts after the fi1·st year 

* * 
j\,fODEl~ATOR W1\RN1'~R 

talk. 

* * * 
Tl1a11k you for your very i11te1·est111g 

We are now ttJJ to tl1e l,1;t ite111 on tl1e progran1. \tVe have a J)ape1· 
on ''Rooti11g Dccicluou, 1\z,1le,1s fro111 Cuttings," by Warren Balds1elen, 
who was t1n;1ble to IJc l1cre, i)tlt l\'ft·. Le,1cl1 has con~entccl to reacl thi~ 
paper. 

l\tJ1·. D,1vid Le,1cl1 1·e;1cl tl1e J)aJ)e1· prepared by l\1fr. \t\7ar1·e11 Balclsie-
fen, Rocl1elle Park, Ne,v fersey. (Applause) 
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DECIDUOUS AZALEAS FROM CUTTINGS 
\,V ARREN BALDSIEFEN 

lirJcl1elle Par!<, J\Terv ]e1·se)' 

1£ tl1e l1111itccl tisc oi cleciduot1s azaleas 1n the landscape 1, eve1· to be 
ove1·co111e, it c,111 011ly be !)1·ot1gl1t abot1t ,vith handso111e, l1e,1ltl1y, lo11g­
l1ved 1)la11ts, ,111cl tl1e,e c,111 011ly be cle,,e!oped tro111 rootecl ct1tt111gs 
Seedl111gs ,11·e 110 5t1lJstitt1te to1· 11a111ecl clo11es, g·rafting proclt1ces a short­
lived J)la11t ,111cl 011e ,,,J1icl1 !1,1es 101· 011ly the b1·iefest sp,tn in t1·inge ,1re,1s 
,vl1e1·e grov11 i11g concl1t1011s d1·e so111e,vl1at 01· totally adverse to tl1e 1·eqt1ire-
111ents of tl1e pl,1nts, l,1yer111g 111 ,111y lor111 is slo,v to provicle plants in 
quantity. 111 ,1clcl1tio11, J;1ye1·ecl ])!ants 111 too many cases clevelop long 
naked st,tlks ,vl1ile attacl1ecl to the stool plant, whicl1 later make u11-
gainly SJ)eci111c11s. 

Ot1tl111ecl l1e1·e111 IS the 111etl1ocl llsecl ,It Rochelle Park, New f ersey 
which l1,1, J)e1·fo1·111ccl ,v1tl1 co11s1stent succe,s these n1any ye,1r,. E,1cl1 
step is cle~cr1bccl in 11111 ;111cl 1n the exact sequence it occurs. 

The 1·oot111g t,tkes ])l,1c.e i11 ,1 111odilied Nearing lran1e. As 111any of 
yo11 know tl11s fr,1111e 1, ,111 011tcloo1· W,1rdia11 type enclo,ure the ,t])proxi-
111a te size ol tv1·0 l1ot!Jetl Sdsl1es J)l<lced end to end, part1 tioned i 11 tl1e 
n1idclle for1111ng t,,·o seJJ,1r,1tc 11111ts, ,vith ;:i ,uperstructure overheacl ex­
clttding all clircct r,tys of the st111. l1l11eprints tor its construction ancl 
details fo1· 1t, 01)e1·,1tio11 c.,111 be ol)ta111ecl lron1 l\1Ir. David 1.cach or n1y­
selr. 

l11to e,1cl1 of tl1e t,,,o t111its in a f1·a1ne a1·e emptiecl ancl ]evellecl, 
tl1ree IJusl1els of ,l11·eclclecl co111111c·1·c1al ])Cat 111oss. On top ol tl1is is acld­
decl t,110 IJ11sl1els ol ,l11·cclclecl co111n1erc1al J)Cat n1oss thoro11gl1ly 1111xecl 
with t,vo IJ11shels oi ,11asl1ecl co;1r5e 111,1so11ry sane!. Tl1is too 1s c;1rcl11Jly · 
levcllecl Thi11ly s1)1·e,1cl ove1· tl11, is ¼ inch of coa1·se 111;1sonry ,ancl 
wl11cl1 pre,1e11ts tl1e 1Jc,1t 1110s, fro1n lloat111g ,vith wateri11g. I11to tl1is 
111ecl1t1111 tl1e ct1tt111gs ,ire set Tl1ey are s1)aced approx1111ately 2y2 1ncl1es 
a1),1rt 111 the 1·0,11 ,111cl tl1e ro,vs are ,tf)!)rox1111ately I y2 inches wide ,1l!ow­
i11g abo11t :1-400 ct1tt111gs J)e1· t1n1t. Ct1tt1ngs are never crowcled so th,1t 
leaves overl,t]) to ,111y exte11t. l11 rooting, carbohydrates {Jlus nitrogen-
011s st1bst,1nccs ,11·e 1·er~ 1111·ecl, ,vh1c.h a1·e synthesized ,n the le;1f. Hor­
n1ones alo11e ,ire 11ot the ,tns,ver It 1s necessary therefore, on inserting 
the c11 tt1ngs, tl1at tl1ey l)c so ar1·;1ngecl that each leaf receives the 111axi-
1n11111 a111011nt of ligl1t 

In l{ocl1elle P,11·k, clcciclt1011s azalea cuttings are taken begi11ni11g 
the l,1tte1· J):1rt of l\1I,1y ancl exte11ding through the middle of June, cle­
J)Cncl111g 011 the ,e;1son, ,tncl the ,tge ,111d location of the stock plants. 
Tl1e c11tti11gs on ,tock 1)l,111t.s g1·0,ving 1n full sun mature befo1·e those 
grown 1n ,c1n1-sl1;1clc. "fl1e excCJ}t1on arc those cuttings wl1ich break 
at tl1e l),t,c ol tl1e current se,ison's flowers. Precise timing in t,tking 
the c11tt1ngs, l1e1·etofo1·e clirectly l1nkecl with success or failure, cloes not 
aJ)JJe,tr to l)e vit;1I ,incl ct1ttings 111ay be taken fro111 tl1e sa111e J)l,tnt ,tt 
interv,tls of ,t week 01· 111ore ,,,ith goocl results The stein growth ci[ ,t 
clec1cl11011, ,tz,1le,1 1s ;1 co11tinuous elongation which does not riJ)en 
si11111lta11eously ,tlo11g its e11tire lengtl1. The 11ew stein oi a decicl11ous 
azalea 1f. strigose. As tl1e ,,,oocl of the ste111 1nat111·es, beginni11g ,tt its 
J)Oint of 01·ig111, ,111cl ,1clv,111c111g towarcl the growing tiJ), the b1·istles g1·acl-
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t1ally v,111isl1 and give way l11·st to ,1 ligl1t colo1·ed ,111ootl1 b,1rk, whicl1 
l,1ter tr,111sfor111s to ,L woocly, rough brow11 b,trk. 

ln pre1),1r1ng a ct1tt1ng it is essential 11ot to ttse tl1e woocly or smooth 
J),trt ol tl1e ste111. Tl1e later in tl1e season the cutti11g 1s 1nade tl1e 111ore 
dec1s1,'e tl1is fact beco111es Cttttings ,ire t1su,1lly 4 1ncl1es long, slightly 
J,11·ger or s111alle1· be;11·111g 110 i11flue11ce 011 1·ooti11g, witl1 usually three 
Je,tves-tri111111ecl, 11 tl1ey ,,re too l,11·ge. ·rr1111n11ng leaves is 1·e1)utecl to 
we,1ken ct1tti11gs l)ttt l J1;1ve never 11ot1cecl any ill ettects tro1n tl1e prac­
tice Two 111cl1es or less oi tl1e ct1tti11g a1·e 111se1·ted i11 tl1e 1ned1u111 so 
th,tt tl1e l)otto111 leaf !),trely rests 011 tl1e s,1ncl. II ct1ttings ,ire j)lacecl 
deeper i11 tl1e 111ecl1t1111 tl1e b,1se of tl1e ct1tti11g· will J)1·otrude clow11 into 
tile sogg)' J)e,tt, at t1111es C,lllSJng It to ,·ot 

On all ct1tti11gs tl1e te1·111111;1l l)tld 01· g1·ow111g tiJJ 1, JJinched ott and 
L c,1nnot stress too ,tro11gly the c1·itical sig111licance of this ste1J for I con­
;1cler 1t of v1t,1l i1111)ort,1nce 1n tl1e o,,e1·;1ll sttccess of root111g and st1bse­
qt1e11t g1·0,vtl1 tl1e lollow111g ,1J1·111g. lt 1s est,1blisl1ecl f,1ct tl1at indole­
;1cetic ,1cicl 1, ,yntl1es1zecl 111 tl1e g1·0,,,111g tiJ) a11cl UJJJJet· leaves ancl then 
t1·;111s1Jo1·tecl to otl1c1· J),trts oJ tl1e JJlant. l11cloleacet1c acid IJe1ng an aid 
to 1·ooti11g, 1t wot1lcl ,tJ)l)e,11· tl1;1t 1·e111ov111g tl11s a1)1cal bt1cl, ancl tipper 
le,11 or two wl1e11 s11ccule11t, ,,,011lcl !1a,,e an 11111111cal ettect on rooting. 
]~11t tl11s is 11ot t1·ue. It cloes 11ot 11111Jai1 root111g, bt1t to tl1e contt·ary it 
,1t1g111ents tl1c JJ1·oces,, t1111·easo11able ,1, it 111ay see111 Of equal s1gnili­
c,1nce rs tl1c ,1l111ost 1111111ccl1atc ex1Jansion ol tl1c axillary bt1cls, clea1·ly 
visible witl1in ;1 ,,,eek or IO c!,1ys alte1· 1·e111oval ot the te1·111in,1l. A sp111·­
l1ke sl1oot or sl1oots is often proclt1cecl at tl1ese le,1£ axils in tl1e rooti11g 
IJecls. l1t1t ,vhetl1er or 11ot shoots a1·e IJ1·oclt1cecl, tl1ese swolle11 ax1ll,11·y 
bt1ds ,ire the 1Joi11ts of or1g111 11·0111 ,,,J11cl1 g1·0,vtl1 co111111e11ces tl1e tollow-
111g spring. 

Before 1n,e1·t111g 111 tl1e 1·oot111g 111ecli11111, all ct1tti11gs are soakeci tot· 
,1bo11t l 5 l1ou1·s, exact ti111111g l1av111g 110 11ot1ce,1ble ettect on 1·oot1ng, i11 
3-i11clolebt1ty1·ic ,1c1cl, 75 JJp111 ,v1tl1 tl1e except1011 ol tl1e yello,v flowe1·ed 
;1z,1le,1s wl1ic.l1 ,ire tre<tted ,,,1tl1 <l 50 J)JJ111 sol11tio11. Fo1· s0111e re,1so11 the 
yello,vs ,11·e 111ore ,e11sit1,'e to t1·eat111e11t a11cl 111ay bu1·11 111 the 75 pp111 
solL1t1on 1£ tl1e ,voocl is sl1gl1tly i111111att11·e lo1· ct1ttings Tl1e ct1tt1ngs 
,t1·e not ,voL111cled as ,,,ot1lcl be tl1e c,1se i11 1)re1)a1·111g la1ge leavecl rl1odo­
cle11clron ct1tti11gs. H,1I[ 1ncl1 ,,,11·c 111csl1 is J)iacecl over 1)y1·ex glass t1·ays 
l1lled w1tl1 ,olL1t1011, a11cl into tl1is tl1e c11tt111gs ,11·e set No s1Jeci,tl cn­
closL1re 01· otl1e1· co11clitions ,11·e JJ1·ov1clecl 101· the soaking of the ct1ttings. 
T1·,1ys a1·e 1)l,1cecl 111cloo1·s 01· ot1t 111 ,t se1111-sl1aclecl loc,1tion. On being 
re111ovecl 11·0111 tl1e t1·,1ys tl1e ct1tt111gs a1·e i111111ecliately ,v1·a1J1)ecl 111 either 
,vet bt11·Ja1) 01· JJOl)'etl1yle11e to J)1·e,,e11t cl1·yi11g, ,111cl the11 as soon as J)OS­
,ilJle set 111 tl1e 1·ooti11g i1·,1111es The CL1tti11gs ,11·e set i11 holes 111acle with 
,t te111plate. Ct1ttings a1·e wate1·ecl 1n, 11ot t,11n1Jed. Tl1e 1·ooti11g 111edi­
t1111 is cl1·e11cl1ecl L111t1l ,1 laye1· of ,,,;1ter ¼ to ½ 1ncl1 clee1) 1110111enta1·il)' 
cove1·s the sa11cl ~rl1e gl,1ss is tl1e11 f1ttecl tigl1tly ove1· tl1e cL1ttings a11d 
left t1nclistL11·lJed L1nt1l tl1e 11ext ,v,1te1·i11g 111 abottt ,1 ,,,eek Tl1ere is 
,11111Jle ,vate1· 1(, 011 111specti11g the f1·a111es 111 tl1e 1nor11i11g, water has con­
densed on tl1e unclersurface oi tl1e glass. \,\Tater once each ,veek the ti1·st 
n1onth ,,,11ether or not the1·e 1s apparent need In draining off through 
the mediu1n the water d1·a,vs do,,,n a fresh supply ot oxygen essential 1n 
rooting. Dependi11g on the an1ount of sunshine and condition of the 
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cutt111gs, 111any ct1tt111g, will strike roots ,1tte1· 4 weeks. l1y tl1e beg111• 
n1ng of At1gust virtually ,111 ,v1ll 1Je 1·ootecl. At tl1is ti1ne w,1ter1r1g 1s 
withheld ,incl the plants a1·e ren1ovecl i1·0111 tl1e 1·ooting iran1e betwee11 
tl1e latter part of Aug·t1st ,111d the begin11ing of Septe111ber. It is best to 
,vait t1ntil the evening, lJeco111e cool, before tr,111splanting tl1e ct1tt1ngs. 
No efto1·t 1s made to torce gro,\'tl1 on tl1e cutt111gs at tl1is t11ne. Stich an 
atte111pted alter,1tio11 ot the innate cycle of: tl1e little plants ,incl the dis• 
rt1ption of the no1·mal met;1bolic 1J1·ocesses t,1king place ,tt tl1is tirne i11 
JJrepdrat1on £01· clo1·1nancy, is 111ost 1111,v1se. Ove1· ,1eo11s of: ti111e, these 
plants l1ave adaptecl tl1e1nselves to thei1· env11·onn1ent. One ol the re­
quisites for survival was to ce,1se g1·0,ving in late st1111111e1· a11cl 111,1ke tl1e 
necessary pl1ysiological ad Jt1st111e11ts fo1· wi11te1·. And it is a clisc1·eet 
plantsman who shows re,pect 101· tl1e la,vs of n,1tt11·e. The 111etl1ocl l1e1·e· 
in described does not req11ire ,tny late·se,1son f:01·c1ng or otl1er t1nnatt1ral 
conditions, to 1ns111·e tl1e st:irt ot g1·0,vth tl1e iollow1ng spring. This, oi 
cot1rse, 1s the 111ost 1111portant ,tspect ol p1·01Jagat1ng clec1dt1011s ,1z,1leas. 
The gre,ttest proble111 has ;1J,v,1ys 1Jee11 to inclt1ce tl1e c11tt111gs to start in­
to growth the fo!Io,v111g SJJr1ng ,1ite1· tl1ey !1ave bee11 1·ootetl Tl1e pro• 
ceclt1re clesc1·ibecl i11 tl1is JJ,11Je1· eliminates this 1Jroble111 

C11tt1ngs a1·e t1·ansplantecl [1·0111 tl1e 1·oot1ng bins 111to 14 x 20 x 4,, 
ceclar flats, 2'1 c11tt1ngs pe1· llat. The llJtt111g 111eclit1111 co11sists of 2 IJ,trts 
sh1·edded co111mercial JJeat 111oss, I JJart siitecl or 5hreclclecl to1J soil, ancl 
y2 pa1·t 1\111ch1gan peat 111oss J n this 1111xtt11·e ,t stro11g 1·oot syste111 l1as 
its ge11e51s ,111cl the ct1tt1ngs t!e,,eloJJ into yot111g IJlants able to w1thst,1nd 
a \\'inter 011tcloors. The 111eclit1111 1s f:1·iable so tl1at it will not 1·e111a111 
soggy after clrench111g 1·a111s, as wo11lcl 1Je tl1e c,1se 1£ tl1e JJercen tage of soil 
eq11allecl 01· exceecled tl1at oJ the pedt Also tl1e JJl1ys1cal str11ct11re, 
che1nical and 1ni11e1·al co111pos1tion ol the 111ixt111·e ,11·e s1n11l,11· to tl1at i11 
the pl,tnting becls into \\'h1ch the ct1tt1ngs a1·e to be J,1te1· 111ovecl 111 tl1e 
sp1·1ng, so tl1dt the sl1ock of: 1110,11ng \<\'111 be 1·eclt1cecl to a 1111n1111t1111. 
1\1Iany JJropag,1to1·s t1se l 00% co1111ne1·c1al JJeat 1110s, as ;1 fl,1tt1ng 01· JJOt­
ting 1necli11n1 £01· ne,\'ly 1·ootecl cuttings, b11t l co11sicle1· st1cl1 t1·eat111e11t 
11ot to be 111 kee1Jing with tl1e best 1nte1·ests of tl1e JJ!a11ts. l31olog1cally, 
nut1·1tion,1lly, ancl 1111nerally 1t is a JJ001· 111ediu111 £01· 1·oots. 1\lthot1gl1 
large root m,1sses fo1·111 tl1e~e 1·oots ofte11 fail to leave the JJeat tlJJ011 tra11s­
]Jlanting into soil. 111 ;1clcl1t1on tl1e JJe,tt !Jail 1·e111,1111s i11t,1ct lo1· 111;111y 
ye,11·s, holding excessive 11101st111·e cl111·1ng JJe1·iocls oi JJ1·olongecl 1·,1i11l,1Il. 

Afte1· be111g f:lattecl tl1e cutt111gs a1·e JJlacecl 111 ,t do11ble lined cincle1·­
block t1·,1111e r11nning 1101·tl1 and south. The f:1·a111e 11secl at Rochelle 
Pa1·k is abot1t 50 ft. long a11d 12 it. w1cle ,vitl1 a r1clge JJole a!Jout I toot 
highe1· than tl1e s1c!es Tl11s 1·1se allo,\'S a1nple cl1·ainage ,1fte1· the glass 
1s set in place, vet tl1e incline 1s so sl1gl1t that tl1e s1111's 1·,1y, 1n early 
1norning 1·eflect oft the glass with a 111i111111t1111 wa1·1111ng ol tl1e fra1ne. 
The olJJect of l1aving two rO\<\'S of cincle1· IJlock is fo1· 1nst1l,1 tion so tl1at 
ten1perat111·e !l11ctuat1011 clt1r111g the w111te1· is !1elcl to ,t 1111ni111t1111. The 
height of the f1·an1e is clete1·1ninecl by tl1e f:ot11· cou1·ses of 8 inch blocks 
set up without mortar. The dirt floor ot the f1·a111e on which the flats 
are set, is ground level. vVh1le 1t would appea1· to be aclva11tageous to 
use a deep pit fo1· ove1·,\,i11tering, our present location 1nakes this i1n­
possible. 
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011ce set in tl1e ove1·,,1i11te1·1ng fra1ne i11 late August 01· e,11·Iy Se1)te111-
l)er, the pla11ts are sl1aclecl ,vith lath ad1n1tt111g about 50% st1nl1gl1t. At 
tl1is t1n1e no glass ,~ used. 111 ea1·ly Octobe1· the latl1 sl1ac!ing 1s te111po-
1·,1r1Iy 1·e1noved, glass i~ J)l,1cecl o,·er the cutt111gs ,incl the sl1,1d1ng re­
JJl,1ced Each s,1sl1 is p1·01Jpecl Oj)en a le,,, 111ches ,tt this ti111e Tl1e p11r­
J)Ose o( the glass bei11g to kee1) off tl1e a11tt111111 rains, allo,v1ng the soil 
st1llicient ti111e to cl1·y a11cl IJeco111e ae1·ated befo1·e i1·eeLi11g \\1e,1tl1er sets 
in. Any excessive ;1ct1ve absorptio11 ot ,,1,1te1· at tl11s t11ne ot the yea1-, 
\\'hen cl1·astic te1111Jerat111·e fluctt1ations are co111111011, follo\\1ecl IJy ,t freeze, 
coulcl ca11se the i)a1·k ot the little plants to split. The soil the1·elo1·e, 1s 
JJer1111ttecl to d1·y to a jJ0111t whe1·e tl1e leaves of the ct1tt1ngs actt1,1lly llag 
Jo,- ,,,,,nt of ,,1ate1·. \•\TJ1e11 this concl1t1on exists the jJlants are SJJ1·111klecl 
only ligl1tly so tl1e leaves again 1·ega1n the11· 1101·1nal }JOS1t1on ,111cl ,1p­
}Je,1r dnce. 

The beg1n11111g ol Noven1be1· tl1e glass 1s closecl t1gl1tly 011 tl1e l1·a111e 
,111cl lelt t111cl1stt11·bed until the e11cl ol tl1e year, at \\1h1ch t1111e tl1e l,1tl1 
sl1,1cl1ng is ,1ga111 te111porarily 1·e111oved a11d a ,1sal-c1·,1ft }J,1pe1· cover111g is 
JJlacecl ove,- tl1e glas&. The lath shacl1ng is tl1e11 1·epla<:ecl to l1olcl c!o,v11 
tl1e s1sal-c1·;1ft. The jJape1· co,1ering pre,·ents tl1e clirect 1·ays ol tl1e s11n 
{ro111 enter111g tl1e lr,1111e and caL1s1ng w1cle te111peratu1·e cl1,111ges c!t1ri11g 
tl1e 01Jen cl,1ys ol ,v111ter. It re1na1ns i11 IJ!ace 11ntil 111icl-l\·la1·cl1 St1cl1 
;1 covering cloes 11ot place the inside ol tl1e !1·an1e 111 tot,1I cla1·k11ess 
C1·;1cks in the ci11cler IJlocks, and glass 1111perfectly seatecl ,1!!0,v e11ot1gl1 
l1gl1t to e11ter th<1t the inside ol the tran1e has the a1JJJea1·,111ce ot (lull 
twilight. 

In 1nicl-l\1I,1rcl1 before tl1e sun anti ,var111er ,veathe1· w<1r111 tl1e i11&icle 
of the fr,11ne the sisal-craft }JaJJe1· 1s 1·e111oved a11d tl1e glass 1s ;1ga111 ven­
t1latecl This ventilation prevent, overheating ,incl sti111t1lation th,tt 
111ight occ11r cl11ring &uccessive clea1· days the latte1· pa1·t ol }\,[ a1·cl1 'I'he 
IJeginn1ng of Ap1·1l, as the ,veather JJe1·mits, tl1e glass 1s re111oved, ,111cl tl1e 
JJlants are becldecl otit, 11111lchecl ;-incl shaded. Beclcl1ng 011t this e,1rly 1n 
the se,1son J)rocl11ces a s11bsta11tially la1·ge1· 1·oot system by fall ancl a sec­
oncl growtl1 (tl1e s,1111e year) t,,,o to th1·ee ti1nes la1·ge1· tl1,1n \\'Ot1lcl be tl1e 
case 1£ tl1e beclcli11g \\1e1·e JJOstJ)Oned 1111t1l late April 01· ea1·ly ]\,fay. 111 
cli111,1tes w,11·111e1· tl1an tl1,lt o[ Rocl1elle Pa1·k bec!cl1ng-011t c,111 begin ,it a 
11111cl1 earlier elate, ,,,eatl1er JJc1·1111tting. 

The first season the l1ttle pla11ts c!o not receive a11y co111111e1·ci,tl 
fertilizer, yet 1nany attain a he1gl1t of a foot or n101·e. 'l'l1ese a1·e gene1·­
;1!ly ct1t IJ,tck in fall or tl1e follo,ving SJJ1·i11g to 1ns111·e ,1 st111·cly ,vell 
1·,11n1f1ed plant. The second season g1·01vth rs 111acle u11cler l,1tl1 IJtlt the 
yo11ng JJ!a11ts ,11·e tr,1nSJJlantecl i11to the s1111 1n tl1e tall of the seconcl ye,1r 
01· befo1·e g1·0,,1 th begins the following sp1·ing. 

* * * * * 
J\,fODERATOR \,VARNER: Tha11k yot1, lvir Le,tch. l a111 

that this paper has been presented. 
1 noticed we are running exactly a half hour behind, ,vhich 

too bad, considering tl1e number of speakers. On the otl1e1· hand, 
11ot think it ,viii allo,v 11s any ti1ne for questions. 
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\,\T1tl1ot1t lt11·tl1e1· ,1clo, I \\1111 t111·11 tl1c 111eet111g IJ,tck to 1>1·esicle11t 
Ht1gl1. \"le l1ope tl1at t\11s jJ1·ob,1\Jly 11111101· d1ssatisl,1ct1011 a11cl e11tl1t1s1-
;1s111 fo1· ,1ski11g qt1estio11s c,111 \Jc e,;11·1·iccl ove1· i11to ,111otl1e1 ye,11· 

(>]ZESJ DENT s·rE1\ VENSON: Tl1a11k yott ve1·y 111llCl1, Zo, for 
tl1,1t 111;1,tc1·l11I JOb. 1 c,111 1111clc1·st,111cl ,vhy you were electccl 111,1yor. I 
c;111't t1nclc1·st,1nd ,vl1y tl1cy let yo11 go. 

L tl1111k ,vc c,tn no,v JJ1occccl v111tl1 0111· b11s111e~, 111cct111g with cl1s­
JJ,1 tel1. 

Tl1c 111ect111g 1·eccssecl to 1·cco11,1e11e 111 tl1e 1\1111t1,1I Bt1s111ess J\,Ieet-
111g (Sec JJ,1ge 11) . 

EIGHTH ANNUAL BANQUET 
-1-11e J>,,~t P1·es1cle11t, i\'11 H11gl1 Ste,1,,e11s011, a11cl tlic 11c,,1 l)1 clectecl 

(>1·cs1clc11t, i\'11· lloy J\,f. No1·cl111c, JJrcsicled ,tt the ,1111111,1I IJ,111qt1et 
I-Iigl1l1gl1t111g the IJ,1nq11ct ,1•,1s tl1e JJ1·ese11tatio11 of ,t Lile i\'Ie111ber­

,l111J ,111cl J>J,1qt1e to D1· F L Sk11111c1·, D1·01J11101·e, i\1I,1111tolJ<1, C,111,tcla, £01· 
l1is ot1t,t,111cl1ng ,1101·k 111 tl1c l1clcl ol IJl,111t 1J1·01J,1g,1t1011 

Follo,v111g ,t 1Jeriocl ol c11tc1·t,1111111e11t, D1·. Sey111ot11· Sl1,tJJ11·0, B1·ook­
l1,1,,e11 N,1t1011,1! L,,IJ01·,1to1·y, U]Jto11, Lo11g I,l,111cl, Ne,v 't'o1·k JJ1·esented 
,L gr,tJJl11c clisc11ss1011 ol ll,1cl10-;1ct1,,c i\'fate1·1als, Bttcl llegc11e1·,1t1011 and 
lloot Gro,11th 

(lidllr1r',5 Note)· For l111·tl1e1· reacl1ng attentio11 1s c,1llccl to D1·. 
Sh,tJJ1ro's ,11·t1cle ,LJJpe,11·i11g i11 ·rt1e JJ/1ys1ology of J•r;1·esl -ri·ces, 1958, 
ccl1tccl IJ)' K. V. Tl111n,11111. JJ,tgc, 1145-465 Roland P1·cs, Co1111J,1ny, Ne,v 
York. 

Tl1c E1gl1 tl1 
JOt11·11ecl s111e cl1e 

A1111t1,1I i\'lcct111!! 
u 

at 10 ()ll P.i\1I. 
of tl1e 
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