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D ES9'2\HC:tr Oll. J'IlIJ~(>1' until l'Pl'l'lltly 1m;:. h(~e,! ~'on(,HI)(~(1 !l1ttinly . 
.l\' ,,-#.ti jlJ:rn'luC't lOll. fwld IlHlllH!!pn IPIlt • 11 nd III I rial PI'()('P!"fll1l!! Oil 
til11' 0lH' 11au(1/":l1111 with ('()1llIH)IlIl<liu!! alld fabJ'ication on the ()tllel'. 
'niw l11ot'P illtilllllt(· aspeets of pliysiolo!IY. pal'til'uIad." of tIl(> PI'oct.':'se;: 
I~lldillg- to l'ulJlwl' fOl'lllatiol1 in tIll' plant. Iw\'p I'p('pin'll !"PtOIl(lat'y 
'ir1'tputioll. III 11101'(' I.'ecellt ,\'('(11':', ho\\,e\'pJ'. inl't'pasin!! pmphasis has 
1IP('11 g-iWll to thi:, illlPOI'tflllt lipId, _\ !I0lH] ~tllJ't has b('(>n ma(ip. bllt 
then' is still Illul'h to be Ipal'lH'd of Ill(> sU·]>:; JJ',\' whi('h plloto:-:ynlh(,ti(' 
1)I'o(ll1('ts fOl'llwci ill tllP IpaYP:; }lI'P tJ'1I1I:-:lated into 1'1Ibhp]', Olll' of nIl' 

Gl'st (11J(:'stiolls to 1Il'i:,p fl'()1lI 11 ('OIISidpJ,tltioll of this broll(] pl'oblplll is 
,dlPthet' tllP ;:.pp('ilk pl'(,('lIl':i()]'.~ of I'llbbH 1I1'P ('0 III 11 1011 to plant!" in 
g('ll(lI'al 01' ollly to tllOse Ihnt fOI'Il) l'lIlJlJ('l'. C11' wheth('I' tlH'Y al'p flll'tlH'1' 

J,'(,Rtl'icted withill Rl)('C'ip:, 01" !IPIll'I'a, 

1 l:'ulJlllit ted for [lllhlil'atioll :.\(ay lll, 11);;1. 
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1.'he work reported ]IC1'e sheds some light on this question and, in 
nddition, cll::ll1onstl'ates a useful l'('sl'arC'h tool. TIllS publication de
scribes methoch; of bringing together parts of non-rllbbel'- and rllbhcr
bearing plants by meal~s of i nt(ll'specifiC' a lI<1i ntergcl1el'ie grafts, the 
histology of the grnJt unions, aJHI the effeets of the gt'nftsol1 rllblwr 
formation, The slIC'cess of the grni'ting work was IHI'gdy clue to the 
Ycry early stage nt wl1iC'h Inany of the grafts wel'(~ made and to the 
cleliC'aC'y of t1w technique, Thir-; t('C'hniqlle has led to the application 
of the term "llIicl'Ogl'wftst (h· [ill('(l 011 p. 7, 

Beyond its ('olltrihlltion t'o all 1l1l(lpI'stHlldinp: of 1'111>1)(>1' format'iOll 
in uun.yule and its Wil'i'llllll'SS as a l'eseareh tool. the work here 1'(' 

pOI:tec(]ws intcl'pstillgilllplieatiolls and SOIlIP jll'lH'ti('nl iJeal'.ing Oil the 
,York on hpvf'a 1'1lbllPl'tl'('es, sill('e the liSP of two-way gTUftS pl'odllces 
high yieltl lind ('ontl'Ols HIP ~()l1th ~\1I1l'l'i('al1lpaf hlighf eall!"pd h~' 
!)othidella II/(Ji P. Hl'nll. 

LOll[r 'lsl'(l as H sln,I1<lal'll l\()I,til'llltlJl'ld tPC'hlliqllP ill pl'Opagntinr: 
('lollal S('IOIlS, gl'Hftinp: hns s(>I'\'(>(l also as n l'('sPHl'ch tool in t'hp iny('sti
gntion of physiological Pl'ilel'SSPS and of ('('I'hlill dispasl's, pHIof'klllarly 
tho!"l' of "il'us ()I'iuin. ~() 'I:al' as is known, 110\\,(>"(,1', this is til(' III'st, 
plIblishp<I 1'('jIOlof' (;'1' thl' <liI'P('(' npplieatioll of gl'aftillg to till' ill"pst iga
tion of 1'lIbhH fOl'llIation in plallts, 

III thp Fal' East, t]w pI'()pagation of high-yielding ('jollps h.,·!Judding
ollio s(>('dling' l'ootst'o('ks hns IOllg bN'II tIl(' prill'! i('alnlPHlIs of gl'PHtly 
in('I'PHsinu yiplcls, Twofold and thl'ppfold illl'rl'Uspsill yit'h1 fJ'()1l1 
bud<lec1 ~t'()('k as compared to sl'pdlillg' stocks :11'(' ('ollllllonplH(,p ill 
plHlItatiol1 pJ'aeti('l" HIl<lIllIl('h gn'af'l'I' ill('I'('lISPs HI'(' I'pliably l'l'pol't'p(1 
from lpss Pxtt'llsin' plantillf!'s. Sonll' I.i PPI'(,Pllt of llJp planhltinlls 
in tllp FHI' Enst HI'P of graftpd stock. and flit 111'(' progl'l'ss will dplWI1<l 
to a cOllsidpl':lbll' ('X/Pllt 01l tIll' SIl('('(lS" of pfrol'ls '1'111'111('1' hi PXtl'IH1 th(1 
IlS(' of uI'wf'tl'd elollallill('s, .\s Illp ~ollth .\IIH'I'j('all IpHf bliuht is not. 
at PI'P~PIlt. a f rh!l' ill tIll' prOllllei ion of 1'lIl>l>pl' froll1 1)(>1'NI in thl' 
Far EasL Il1njol' rpsNll'dl lmil hpPll (lil'('('tl'(1 to thp c1pwloPIlIPllt' of 
h igh-yipld i IIg ('/OIll'S tha t Hrp PI'OpH,!,ntfpd II nd l'xtpIHlp(j In" mpa Ill' of 
hnc1ding (Jnto sl'l'lllillg:" ,,,lti('II, fOl' tll(, Illostpart. n\,(' qllitl' I'HI'inhlp. 

S(JIIH' pl'og't'P;-::-; wa' Iwulp ill dpI"('lopil'!! 1I'II(·-l."l'P(ltlll! s('('d sh)('ks 
of sllllieiNlfly lliglt yipld 10 jllst if," di:-;I!'ihlll.ioll 1'01' plnnt illg in p1:1('(' 
l,,Y IIl1th'(> gl'OlYPI'S, who UI'P "lOll" ill il('('('pl ill,!!' lltlddpd sto('ks, Thp 
bpst yi('llls IIttuillnhlp by this IlIPnnS an' It'ss thall t!los!' 1'1'0111 flIP bC'ttpl' 
(,1011;11 :-(o('ks, 110\\,('\'('1:, lind 011 till' lal'U('!' lllnllt:ntioll'- UI'O\\,PI'S hu\'p 
('olll'{'nrl'ntrll Oil rill' liSP of hllddl'd ('lOIl(:S, P\"Pl1 1I1(wuh tlll' illilial ('ost 
of fic>l(l PBlnb1is11ll1Pnt is SlIl\\(,\\,hnl ::rI'('nt"I', .\etllnll.r. UlllOl't izat iOIl 
01'('1' t 11(' 1)I'o(llIdh'p lift' of (ltp pl:lnrillVB 1Il:lln's tltl' PXIlt'IlSl' of IIsillL' 
('Iomll lIla(PI'inJ n millol' cos! itPlIl, • 

Althollgh tIl(' (]el'elopHH>llt' of lI'III'-bl'(I('<1inp: sppd stoeks is possible., 
I'her(' is 1iIt Ip Pl'OSppct t11i1 i t Itt's(' s(()(,ks 1',111 HO()11 ('0111 pl'tp \\"i t h 
sllj)pl'iOl' ('lolla] IlIHt'(>I'ial ill ohtnining maxill1l1m yif'lds, Tltl' dis
('on'I'Y of it Slljl('I'iol' II'p(> Ipuds illlllll'dintply to ahllo:;t IIlllilllited 
nSC'XlIH I (dOlli!!) pl'opagn iion, I II ('ont I'asl, :-(,('(1 pl'mlll(,tion may 1)(', 
limHN1, and til(' sl'lpet iOIl nnd I('st in::r of 8(1(>(1 sloeks take IIIHIIY Yl'al's, 
It wOllld apppa r, I hpl'pfol'l\ that tllc' list' of tl'lIl'-hl'('l'd i ng sPNI sl o('k~ 
fill' fiC'l(l plaMillg will ('olltil1l1P to lug IIIUII,\' YP:lI'S IlPhin(l !Ilt' 1,IHp of 
rJOllt'K 

• 

• 


• 
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On the olhel' huml, thel't'.is a. ROIllt'what' bette!' IH'oslw('(- (hat, by the 
tle\'clopmcni" of tl'Ul'-IH'I~(l(lil1g: sN'd, v1\l'iubility ill sl'l'dlillg l'(lOtsto('kR 

• 
call bl' I'eclu('ed, though tlWI'(;iR littlt' l.iln'Jihood Ihat suth 1ll;\t('I'ial ('an 
be ma<lp aYlIi!able ill tilt' .I1t'al' :flltm'e, TIJt' s('lpetion oJ s('('d st'oekR 1'OL' 
this pm'post> on the basis oJ s(,l'(lling yigol' and lli:l(,Hsl' I'('SiRtan('p (';1n 
hI' 1l('{'Olllplish('dill a 1I111l'h shm'h'!' tilll(> than elm spket ion, whieh 
l'('qlliL'(,s yi('l<lllleaslIl'elllellfs on u'eps ;'i 01' HIOI'P yelll's old, ).ii (hel'c 
is gl'ea!: yariability ill s('l'<lling sio('ks and the po:.;siLIl' ('freds of SlIch 
,'al'inbility 011 thp S('iOllS lllay hI' gl'('at, it is impol'tant to I'Nlll('l' Y:tl'i
ahility ns 11111t'h as pm;sihlt', J [OWl'\'('I', this i~, not yl't possible ('ifhl'I' 
h,\' meal)!'; of tTIll··bl'('Nlillg sl'('d s!oeks (II' by aSl'XlIa I pl'opagatioll, 01' 
('IOllillg:. of I'ootsto('ks, TIl(' I'ah' of Ilildfiplieatioll by nll'ans of {'lIttil"'S 
is lIot' y('t NIIJa I to n'st'a I'eh clt'llla IHls 'I'OJ' 1111 ifol'lil sto('ks Oil wh icll 
H('('uL'at'l'lv to ml'aSIlI'l' tlt(' pfl'pds of difl'(,I'l'll[ 1'00tH on ('lonaL S('iOIlS, 

The "n';'ia hi I ity of :.;('('(11 iIIg stocks lNL to wOI'k ill till' Fa I' East 011 I he 
pfl'(lC'f" oJ sto('l\:-; on thp :.;('iOIlS, in ",hidl ('(>I'taill sio('l\s gun' ill('I'l'as('s in 
yiC'ldsll p t'o ~;\ PC'l'('l'llt. Tll is \\'ol'k, IlO\\'("'I'I',\\'as lIot ('a I'l'iP(l fa I' 
('I\ollg-h t'o han' 1ll11t'h pl'aeti('al npplil'Hiioll, This typP of r('span'h is, 
of combe, hall(lil'aPIWd by tIl(' laek of IlllifOl'l1I :';\0('1\:.;, t'ltl' {lif1il'lllti('s 
oj! (Ipwloping 1 h('111 , tltt' long Ill't'iod of t('stillg bl'fol'l' tilt')" l'all he 
pl'o,'('d, :Ind nll' tilll(' )'Nptil'(·(l to Il1l1ltiply tltt'1I1 fot' IIS(, aHc'1' thl',\' 
hn,'(' beell PI'O\'(·(1. 

• 

•.\ flll'tIl(;I' ('Olllpli('atioll adst's ill tIll' 1tt"'PH al'pas of South .\IIIl'I'i(';t 
1111<.1 Cl'lltl'nl .\IIH'I'i('a, \\'lwl'(' tltt' \>I'l's(' I1('(' of !"Ill' 1(>:1-1' blight has llIad(' 
1H'('t'ssal'y a H'{'Olld IJlHldillg o(lPI'atioll to put 11isPHSP-I'psistalll tops 
Ollto tht' higll"yi('ldill1! dOllal tl'llIlk:.;, Tltis gin's l'is(I to til(' tl\l'(~l'
(.'OIllPOIIl'lIt, "sall<l\\'ielt," I.I'(>(·S Illat al'p tlIPbnsis of' thl' ('xpalldpd plallt
illg-s bl'illg- Iltadp ill SOlltlt • .\llI(,I'i(,HII and (\'lIll'al,\I1I('I'il'all ('Olllltl'i(':-:, 

''I'hc· PI'l'S!'lIt \\'01'1\: shows tltat thp fillall'laiJol'aiioll of rtIbbl'l' Ot'('UI'S 
ill till' slol'ng(' sitc' of till' plallt-in gll:t,nlll', tltis O('('III'S in til(' illdi· 
\·idnal (,('lIs \\'hl'l'(' 1'III>1wI' is fOlllld, \\'1I('tll('I' in th(' I('a\'es, th(' S(('III, or 
tltc' I'()()t--Hlld tltnt tIll' hasil' lllail'I'ials, 01' PI'N'UI'SOl'S, of I'lIblwl' ;II'l' 
('011111101\ to s«\"l'l'al plallts. TIll' filial POlYIlll'I'izat"iol1 of tlll'sl' basic Illa
i.t'l'ials, 110\\'("'\'1', 1'('(plil'PS ti;';slIl' Iltat' pl'O\'id{·s Ill(> sp(·l'ial l'ollditiol1s 
01' IIw('llanislll 1'01' tl\(' tl'all!'lntioll of tll(' lI\('tabolil' pl'odul'ls of' pho~ 
tORVlli hl':-,i;.; illio I'lIbb{'I', .\:-; tIl(' Illallul'al't IIl'ill!! ('('lls in gWl\'lllp al'l' 
:tlS() tltp Rlol'aw' ('plh-, til(' yit'ld of l'llbl)(ll' h0111 dH' gl'n.ftl'd pla;ltR (,Olll~ 
hining I'\Iblll'I' nIHIIIOIII'III)iJl'I' ('OIlIIH)IIl'llt;.; i;.; ol)\'iomdy (lI'0POI't iOllal to 
{<IH' alllollllt of ti:-,slIl' d""l'lopl'd by t lIP I'Ilbb(·I'.pl'(HIIIl'in!-! palt and 
['mdd S,';u'('ply appl'oHch tllnt ('I'(lill all 1Illgl'at'l('d gllll."lIll' plant. The 
1'lIblH'!' is I'Pil'HSt'd 0111," by tIll' 1'lIptlll'P of tlw illlli "id 1I:t1 ('('lis, {'al'h 
of which ,'olliaill" discl'('rl' g-Iolnll!',; (If 1'11/)1>(>1', Hlld Ih(, di':-,tl'lIdioli 
of (ltl' plHl\t is tlH' basis of IIi!' I'Xtl';lctiOI1 I)J'O(,(,SR, 

• 
This is pntil'!'I,\' di/l'l'l'l'l1t f1'01l1 {Itt' sit lIatinli existilll! ill hl"'l'a, 

",hpl'(' 111(1 I'llhiJl'l' is fOI'Ill('d ill Iat(·.-.: t ulndl's I hat' by anHstOlnosis at'e 
('olltillUOIIS t 1lJ'()lIghollllul'gl' an'lIS of' tl\l' ('OI'tl'X, Till' I'lIhl)('1' globlllt.s 
HI'l'thns liol ('Ollfilll'<l to tl\(' ('1'1101' OI'igill bllt al'p distl'illllt,'d within 
the liquid IHtl'X: tllll!' tll<' globlll{'s al'p ('apabl!' of tl'nllSPOl't fa I' ft'Olll 
thl' point of ()I'igin, B,r tll(· PI'O('C':-;, of tapping, in\\'hi('h thl.' lati
eifl'l'ous dUdS a 1'(' ('IIi. thE' I'lIl>b(,I' 1'01'111('(1 l!,' many ('('lis 0\'('1' an ill'pa 
of SP\'('I':l1 ~qllal'(' ill('iH'~ is I'ph'a:-<('(I foJ' ('oll(>etio;1 alld, with PI'OPPI' 
ll1all:lgl'IlH'IIL tIll' tTl'P ('an \)(' In'pt ill pl'a(·ti.I'ally COllt illllOllS pl'odul'
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tion for many veal'S, ThC'I'P :1I 'C' , 1H)\Yl'\'(>I', \\'ide Yl\I'iatiolls ill the 
('fIiciellc,'l of l"ubTJel' pl'oductioll of di1fC'I'l'IlI' tl'PC'H, and thi::, has given 
rise to tlip large lHllllbpl' of pxisfillg CIOIlC'S, :;('I('('t('(l in the main for 
high l'ubb('l' yiC'ld, 

It is necessary to dei'l'I'illine basil' ('ompatii>ililips of fll(' \'al'ious 
e]ell1enUl of till' thl'C'P-('OIIl])OIlPIli. II'('PS, In addition. thC'l'e is the 
gl'eat('I' and I110I'e dilliclIH task of p\'aluating thC' yal'ious ('olllbinnJiolls. 
pllI,ticulal'l.v for I'lIbbpl' pl'odu('tioll hul also with I'PSPPl't 10 Ihpil' 1'l'IH
tioll to diRPHS(' alld thpil' aduptahility to difi'('I'Pllt ('Iimn.ti(' alld edaphic 
('OIHlitiOIlR, I~a('h of tllt's(' IWobl('llls I'l'quil'('s Ow illn'stigntioll of many 
combi,nations of sioel\. boll'. alld top, not ollly within the :;illgll' specit's 
(Hel'Nt b),((Rili('IINis (lYilhl. (IX .\, .Juss,) )[\1(,11. .hg,) hilt :tlso UIlIOllg 
S('\'PI'al otl1('1' spp('i('s thn( <llrel' t1lC' Pl'oslwcl of gl'(>al('I' \'igol'. l'l'sistall('(1 
to Yal'iOllR disPl\ses, lIlHL illll)J'm;>(l lIdaptatioll to Ihp soils lind ('Iillllltt· 
in whieh he\,pa (':Ul bp grown. XOI1l' of t\ll'Sl' dpsil'ltbh' fpallll'l'S ('all 1.)(' 
cOl1si([pl'ed apal'{' :fi-olll tltt' basic 'fat'tol' of yil'ld. which illyol\,ps not 
only qUHIl!ity of [Jl'odu('(.ion but quality as \\'(·11. 

In the Fal' East:, whpl'l' a si II!!:IC' blldd i IIg ol)(,l'al iOIl is pl'ad i('P(l. 
thebolps alld ('I'OWIlS of plalltntioll tTP(,S are both fl'Oll1 tIlt' sa 111(' lligh
yieldi ng e!OIH', In Lu Ii 11 • \ nl('l'i('H. a (10111>1(' blldding opt'I'a I'joll is 
necessary b('('a IIS(' of tIl(' (J"1 It idl'lIa Ipllf bl igltt. a Ild on I,)' n bout (j f('pl: of 
ill(:' tJ'U 11k of thl' !'l'sult'i n!!: tl'(>(,. f hpl'prol'p. is 'fl'onl Ih!' h Igh-yipl!li 1Ig" 
CIOlI(', XevPI'(hl'lpss. this has b('l'lIfoUlld sllllki('111 to pl'()(luc'e yiplds 
aPPI'()Xillllltillg thost' ft'Oll1 ll, 1I'I't" all of whosl' lpn!!:llt abovl' gi'OlllHl is 
i'l'Olll tIl(> SlUlle" higlt-yil'ldil1f! ('1011('. ('\'('n titoll!!:1t till' top Illay Ill' 1'1'0111 
a tJ:t'(' pr()(lu(,llI!!: liHlp and Infpriol' lutex, '1'h('1:II('x l-YSh'lllS (fl' Iht' 
dill'pl'ellf ('Olll(lOlll'lIts [lslIal1y do 1101' IIllit!' 01' Ilw,\' IIlIitt' (lilly hi HIII'It 
a lilllitl'd l'xtpllt tlla! tl1('I'(' 11' altllost IlO blelldillg 01' (\('gl':I<1:lIioll of 
Ihe Intt'x of 111(' high-quality (,OIllPOIll'llts ('x(,ppl ill a 11111'1'0\\' hm,d 
IlIIllIl.'diatPly ,;lIl'l'OlllllliJl,~ tIlt' lilH' of lIlIioll h('t\\'P(,11 t11(' two slo(,k:-;, 
Even th()lI~h IIl1iollS of th(1 lati('i fl'I'OIIS ,;.":;I(,IIIS (\0 lIot 0('('111'. 01' al'(' 
('.'(II'(·I1WI,\' lilllill'd. olli('I' sysiPlllS joill ill slleli a 1I1:11111PI' that a tlll'~'l'
('onq)(llll'1l1 11'(,(, with It p:ulPI of 0111," SOil 1(' Ii fept of hig"It-,\'il'ldillf! 
n~Slll' (':Ill fllnctioll as l'flieit'lltly as a II'(lp li:l\'illg H 1I111t'h gl'(lalPI' pro
pOl'tion or rulJbl'l"-foI'IlJing tissu(', 

Th("I'p Ul'l', hO\\'('\'PI" IlIHIlY pOHsiiJililil's uj' \'Hl'iaiioll, alld thpil' 
('\'aluafioll ill tPI'lllS of l'f1kipnt 1'1 Ihlll' I' \ll'Odllet iOIl \\'ill I;Ik(1 JIlany 
YPHI'S or pniIISlllkiII!!: P\l'fJl't. I1111nl11' ('om lillHtiollS of I'OO! HlId tl'll1lk. 
trunk and top, a.nd of 1'001, t I'llllk. alld top lll'P pos~ilJh' aillong" tIll' 
Itll'ge llllllliJl'r of l'p('()g"lli1.pd el()l)l's, Sl'pdlh1!!: sl'lp('\io1\:i. ijlh'rsp~'('iti(, 
hyhl'ids, and (1111('1' spt'I'i('~ of 111/'('11. '1'11(,1'(' al'p at PI'l'l-I'II! IIlall,\' 
('(HlIbin:!1 iOll~ 1l11llt'j' t pst. alii I ('ollsph'uo\lslnek or ,'otllpal illili!)' ill 
{'('I'taill ('OllllJillaliolls aln'ad\" 11:1'; \)Pl'n d('lIlOnsll':lfl'11. This il[('ln<ll's 
n l'P(\tll'ti.Oll in till' llllllllll'l"ol' SIlI'l'\>ssflll hllddill!!s 11111lt'\'idl'nl illl 
b:dalll'C' ill g"I'()\\'lh of HnH(H'inh'd stoeks, I'('sldling'jll pX('l'ssi\'(' 11I'pak
ag(> frolll OYPI'.!!.I'owth 01' ('('I'\ain tops. Evalnatioll of till' It'SH 0\)\'1011:' 
va.l'ia{iOI1H ill ('(jillpalibility l'{'quil'p;" 1l10l'P tilll(' :llid 11101'(1 1'('lil1('1I 
()h;:('l'\'alional j('l·ltniqlll';';' ill whit'll llH'a:-:lll'('lIlt'II!:-; 01' \jualltit," and 
qua Iity of prod ul'tion nI'P :t 11 lOll/! I ItPIIlosl ('I'il i('a I. 

Altholl!!:h gllll.\'IlI!' llllt! hp\"l'lI HI'("'!'I'," lllllikp ill 1l1:lIly itllpol'lalli 
and. flln<lallH'lllal 1'(':-;1)(>('\"', (IH'.\' ill'P alikp ill t \\'0 way;;: Rlll,\H'I' fOI'llla
{ion in both (l!'I.'UI'S ill ~IH'\'illli1,;Ptl tiss\I(I)-; di:;II'ihll\!'d t!t\'OII,!,!II0111 Ilw 

• 


• 

• 
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plant'. nHhou~h it lllay br 'fa I' 1'1'0111 the SOUl'l'e of IHlsie pllOtos,Vnthet'ie 
matel'ial:-; (Pl'l'l'lIl'sors); nnd the end PI'O([uC't of syntlH'!;is js not 

• 
dil,('etly used all(l is llot I'P('O\'l'I'nbh' 1'01' Inh'l' 1l~1' ill the plant's econ
OIllY, '1'h('l'(, is 110 po:-;itin> pl'oof of tlwflllldioll of I'ublw!' ill plant!;, 
In tlH'se !,pspel'\'s. both !!Ua\'III(' HIH1 he\'l'a dill'l'!' !'I'O\ll lllallY othel' 
plants ill whieh l'labol'atioll 'of ('1H'lllieal pl'od.llds i:-; ('oJl1pldp(1 ill the 
IPH\'PS 01' othl'r ol'~alls and is the'll tI'Hnslo(,HtC'd to olhel' pHr!:s of th(\ 
plant :1'01' lI:il' 01' st:()I'a~l'. pitlll'I' in tlll' Sallll' 01' "Ii~htl'y difl'el'pnl fOl'n!. 
FI'OIll stOl'a~p thpy IIIH,\' a~ain \)(' tl'allsfol'lIll'd and tl'ans](watl'd to 
othl'I' pal'lS '()f tht' p];llll fOl' IlIt'HSII),;lblp lIS(' as food 01' fllPI. 

'1'1\1.' IIIOSt nln'iolls t'xHmplt' i:-; Sll~al'. \\'hi('h is JOl'Illl'd ill t IH' lea"l's 
ami tlwlI tTallspol"tl'd to othl'l' pal'ts of til!' plallt, whel'(' it is SIOI'Pc\, 
Lt'ss ('Ol1Spi('IIOliS ('xatllplt·s an' Ili('olilll' and allahasill(>. whidl am 
fm'IllNI ill tht· \'Oots of tolml'l'o lUHlllot ill the Ipan';.; a:-; was :-;lIppos(·d 
Plu·li('I'. Thp d('lllOllsll'ntioll of Illl' sil!' of srl1thl'si" l'l'~IlH('(1 1'1'0111 
('~Jll'I'im(>l1t:-; h,r Dawsoll (1, .))~ in whi('h i'lltPI'SIW('ifil' and int(·I'
).!:<'\H'l'i(' ~I':d'(s i I\\'ol\-i l\~ .r;,'othlJlIl fl/rtll f '(/ (l ra ha Ill. 8'~('ld(')tll/ III spp" 
lind IJrtlll1'll ,~tl'(IIII()l/illlll L. \\'('I'l' {(·~t'P<1 in (Ii II'PI'Pllt ('ol1lIJinafions, 

Thl' H,\'lHh('sis of 1'llblll'I' ft'Olll l'plalin,ly silllJllp bash- (,OlllPOIllHls 
111\'oln's l'ppt'Ht(ld POI."llll'l'izat i(llls alld i~ Ihlls lllOI'!' ('OllIJlh'x t hall thl' 
1'('\\' JlolYlll('l'i(' l'Olllilinatiolls I'N(lIil'Pll. liS ill Sll,!.!;:tl'. TIll' PIl('I'~,\' I'P' 
qllil'('llll'nts fOl' 11ll' dl'Yl'loPlll(>lIt or tll(' hi~h IIloh'l'lt!al' \\'(>i~llt~ ('hal'
ll!'t<'l'ist i(' of hi~h·qna lity 1'1IblJl'I' and 111(' ]>I'('('ist' llH'('hallislll by whi('h 
Ill!' polynll'l'iza t iOIl is (,~('l'dl'd :t n' nnt IInd('I'stood. bllt p"O~I'PHH has 
hl.'t'll 111:\(11' I'P('Pllt I\' by .\I'\'I'!..nlin Hnd BOllIll'l' (I. ,j) in :-;!'tldi('H on 
.~Itay\lh\ of tlll' illllli(·di;ltp PI'('('IlI'~()I'~ oi' thl' H,\'lltitl'His. 

• 
RllbllPl' i:-; always assOl'intl'd "'itll I'l'sins. alld Uw qualify of I'llbbl'l' 

is infltll'lll'l'd by I Ill' Pl'opol'tion alld ehnradl'I' of till' I'Psins witlt whirh 
it is aSH()('ia[pd. Hl'sin i:- n ~l'nl'l'i(' tpl'm I'O!' lllatl'l'ial:-; a:-;Ho('intl'd with 
I'llblwl' alld sollllJlt' ill ol'~anl(, soln'nts. Th('\' al'p solubll' ill a(,pt"OIW. in 
,,'hl('l1 l'llhlH'I' is not :,()Iuhll'. Thl'\' inelll(I~ all lInknown \'l\l'i(,t \,' of 
lJl'Oc!\I('ts. Tho\l~h tll!'il' nss()('iati('lll in SOIl1(' r01'1ll or quallt it,)' :with 
I'llh]'pl' is ('oolslan!. tllt·il' Pj'P<"iS(1 nallll'l' and tlwil' nlPlhod of fOl'lllation 
a J'(' l'Yl'll 1ll0l'P pooI'1 Y lln<il'I';;too<i I hn II t hosl' of 1'11\)1>('1', (ll'n fti Il'" to
g('tlH'I' or Yn1'iOllS t.':JlI·S of 1'lIlJI)(,I'-b('al'ill~ plants. ill wltit'h thpl'; al't' 
nl:,o \':Il'iatioll", ill till' l'l'sills. IIwy pl'O\'idl' a lwttpl' il1si~ht illin t h(' 
twllll'P of tltl'Sl' prod.uds and of thl'il' I'PlatiOllSltip to l'ubIH'I'. It is 
J~o,.;..ibly thl,li ('(,I'lain or Ilw I'psill" nIH,\'. Ihl'()lI~h Tlll'lh(\I' pol ,\'11 I('l'i Zn

t JOII. ~J \'(' l'ISl' to l'lti)bpl', 
.\t'Ul'tlll11' IlS('fllllH'~:' of WOJ'k on illll'a~l'Il\'l'it- and illtPI'tr('\ll'l'il' ~l'afIH 

IltH\' 1)(' ill ~Hillin!! a l)('! I1'1' 1I1Hl(,I'sta'ndilllr or till' l'is- lind 1'l':1115
"olii'OI'll1H tio'n () f' I 'Ill' lllolt'('ull';; of l'llhlwl' ~lld ~lltt a P(,J,(·ltn. w'h icl1 
(l11\1il'i(,H II,\' al'p idl'll[ l('al. ' 

• 

Tlw ",i<1(' l'nll~(' of plall!:- ill which l'llhb('l';; of \'an'ill!! qltalit\· 0('('111', 
('lllISt'd ('itlwl' hr intl'im.. i(· Ilatlll'l' 01' by assol'iatioil" Z\'ith oti'IPI' sub
"t a lin':' (1 llU'( itol; Ia 1,1), I h(' so-en Ill,d I'('S i Il'~. a fro l'(Is tI ('(,,'SS to a pI'a ('t' i('ally 
iilllitlp"" ti<·ld of l':\\lI'l'illl!'lltHlioll.•\si!ll' fl'Olll tllPil' ntlup ill d(,\,('l
oplllg 11101'(, \'i~(lI'()II!' Hlld Pl'Odll('1 in· plnnl ('olllhinat iOlls of ~I'pnt('e 
l'P:-;jslHlll'P to disl'HS(·. slwlt :-lll(lil's lila\' abo I('ad 10 a Ill'llpl'ulllll'i'st'HIHI
ill~ of' tlIp fllllllnnll'llial pl'olJ]Plll (~r 1'1 Ihill' I' :-\'ntlll'sis. pal'tit'lll:1l'ly 
ill ('onjlllH'tioll witlt till' 11101'(' il1linlatp biOl'lH'llli~'nl !--Indips, 

~ 1I:lli('lIl1l11ltl'J''' 1'1'1'1'1' to LitPl'lIll1l'P ('Ul'd.]I. :17, 
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.II), ('AUI••\, T.n'Loll 111111 H, ~I. BI';SJ-:IJH"I' 

III Q:t1ayulC' fllld oth(,I' l'ubbpl'-Ill'll1'illg plant~. littll' . if :l.IIY, l't1ubl'1.' 
O('l'UI'S ill (Itt' ka.\'ps. mo~t 01' it IwllI)..( ill till' ;.;(pnIH and l'ootH, .\11 Ihp 
rubb(,,' foulld ill till' plallt. hO\I'PI'pI', Illlist ('0111(' 1'1'0111 till' [JI'otiuds of 
photO;';,Vlltl1l'si;.;, widell an' f-i1',,! JOl'11wd in (lip IPHI'PS, TIll' qUl'stioll lin;.; 
cftell al'isl'n al:' to wi \('1' 11('1' till' il1lllll'diatl' p,'Pl'lIl'SOI':; of 1'lI"bpl' HI'P 
fOI'I11C'll ill til(' Iparl'l:' oj' high-pl'o<lllt'ing sJl('('i('~ and tllPll ('Olll'(','(pd 
illto l'lIhbpl' ill (lIP StPlllS 01' wlwthl'I' till' tisslIl'S of tllp S\PIlI 01' l'Oot. 01' 
both, H.l'l' eapal>/(' 01' takillg till' photo;';Yl1th('ti(' pl'ollll!'!:-; of titc> Il'al'('.~ 
of' allY phlllt ami (,OIlI'Pl'lillg thPl1I into 1'lIhlll'I', 

(; "II ftillg S('iOll:-' of high-I'll blll'r-b('a I'j Ilg :-,p('l'ips Oil st (wk;.; of' ~pl':'il''' 
Ihnt lIol'J/w.lI,\' 11I'odlll'p 110 I'\I/JIJ('I' (Hlld till' 1'(,l'iPI'O('allll'O('('dIU'P). tlll'1I 
d('fPl'Illillillg tllp l'uhbpl' l'Olltl'IH of till' plants all()I'p aml 1]('lo\\' 1I1l' 
gl'al'l. :-;hollid tl,,'o\\' a gTl'll/ <ll'HI of light 011 tid:, 111'01)1('111. }<'Ol' (lXlIJIl 

pip, if a ~..nl:lyulp ;,(,111 ('ould ('(Inn l'lil)bl'l' i'J'()1Il till' (ll'odll!'t" of Illnl'iola 
IPlll'l'", (a pllllll (IHlt IIOl'llHtlly PI'o!lII<'P", liu It, 01' 110 1'lIbb('I') 01' if a 
!lllll'inia :'tl'lIl could fOl'lIJ 1,,,bl)pl' frolll tllp [lI'Ot!II('t"' oj' g'UH)'lIlP IpHw:,. 
('('I'tHill !'ollelll:,ioll:' ('(Jlild 1)(1 <lI'a"," :t"' (0 till' ()J'iQ:in of till' l'uhbl'l', 
Ul'n t't-i1lg-1ll0I'p (li"lalltly 1'l'la(pd "pl'('i('" wit It g'lIa,,'uip ",hollid dl'tl'I'III1IH' 
Wh('(ltl' l.' PI'(,('llI'SOI'" of' l'ublll'l' ('011""011 to til{' :-;I)('('i('s 01' F'II'/hl'lIilll'l 
llIig-ht Ijp nl);,l'II[ in tllt' pliolo:'YlltlH'i iI' [>I'odul't:' 01' 0111('1' W'Il(II':t, 

It j" g'l'llPl'ally ],plil'\"l'd tlial ,Q:I'li ft:' I'P/\\'(,(,II 11lll'platl'ri pl:ull", HI'l' 
"('I'Y tl,iJlic,tll/ 01' illlpo:'silJI(· to IIIllli:P, and \'I'I',\'littlt· lit(,I'atlll'p is ilntil 
a"l(' Oil tilt' :'lIh.iPt't. .1011(':-: t.,') IIll'lI/ioll:-: n II II III bl'l' flf illiPI'W'II(lri(' 
gl'afl ('ollliJinnliolls lhnt ,l.!'l'IIPI'ally ""I'('l'(,(1. :-.lIdl os pl'Hdl on plulll . 
1)('111' Oil qllilh'P. IOlllal(J (Ill potato, IIll'dlal' Oil linll'thol'II. "wP(>t ('Ill'sillilt 
Oil oak, aud di;,('II";,P" til(' 1l1!JI'phologil'al :lIld pi l,\'siolD)..d('a I f:ll'lol's 
Ihal lilllit thp ('OlllpHI ihility of :-'1·jo1l alld "lode Ppac'()('k, Lp)'PI'It" nil:! 
DHW,,011 1/1 I IIlHdl' "('l'ipJ'()('nl !!I':t fls or !Jt//llm N/I'IIJIlOllill/ll with 
toiJac'('o IIlld tOllmto. :tlld I>aw...oll un a("o !!I'afl(·t1 Xirolhllil/ /f/IIIII'/II/l 

L,..r, f/llftimm/ L.. aud .r. Itlllllff' with UJlIl;llo, :\:oli"I'II (II) dps"I'ibp<! 
I hI.' I'xp<'I'illll'lIt" of Lilld!'II11llh Wllpl'!'ili til(' IH·I'l'llIliJt1.Ulllti/(J/I l/i()/II/I
slJJ/ii\~(,jf('b WIt:-- !!I'U ft!'d Oil thi' Ill'l'lml'poll!"' a 11 III ltd J/m1loft! ('(/I'{)Ii,!ifl/lI/ 
L. ~\r()n' 1'('c'PIII h· Xidn,ll (/11) <I('';('l'i['('d a !!I'aftill!! lJl(>f Iiod Wlll'l'pill 
:I :-:('iOll of sillall ;linlllP(PI' j;, ill:-:l'I'Il't/ inlo till' pilll elf' till' IIIHIl'I':-.I()('k, 
By tld:-: Illl'rhod, h(' W'('olllplislll'd Union" of <l1l/i/lJllls ,tltill J)p-.,I'. Oil 
.Yir'(Itifll/lll,t!JI/l'/III1, (,OIrpPH Oil ((Jlllnh. (,IOI'pl' Olt !!l'rallillill. alld tOlllH!!l 
011 .i!'l'I'IWilllll, Xic'ln'll'" WOl'k \\'a:-- IIl1kllfll\'l1 al tit!' tillll' til(' .i!I'll fting 
of !!\IH.\'lllp \\'ll" "tal'lp(l. 11111 hi;, IIIl'tIIOe! wonkI no! h:tll' 11('('11 It!"'lllli!' 
for' 1'('(:ipl'()('nl. !!I'a ft" (ll' ,Q:llH,n!lp 1:('('/111:-'1' thp pith of ,l.!'IIH,I'lllp j" too 
sllwlI to ,'Olltlllll till> s('1011, 

.\;, 110 illl'ol'll111tioll 11:1:-. nrail:dd\':1 ... 10 wllPtlIpl' 01' 1101 ;,11(,(,(';,,,1'111 

Q:I'al'ting- of ,!!\IUYIt!I' I'IJIIlcll)(, <,xIH·I'tl'll. tIll' fil,,,t plw;.p of tlIP wOl'k hnd 
to (10 with til(' dl'l'ploPIIH'llt oj' a tl'('ltniqm' 1'1)1' OlHlIillina :-'1H'('p,,:,ful 

!!I'aft:-. ol'allaYlll1' \\'it.1t g'llH~·tll\' awl wit It ot IH'I' :-,pP('ip", 

E\PI';HI\IE\J'-\1. TUlJ\f(.)1 ~,;O; 

• 


• 


• 

Elf(II,t" to ,!!l'nft g'll1l.I'lIh, ",illt Yari()II' ,p(',.;,,-. \\'PI'P C'HI'I'ipd 0111 .1I011,!! 

t 1\"0 illaiu liIlP:-': 11) Thp !!1'1I ftill!! of' <l1(h'I' t i;,:-.II(';, :'twlt :I;, rlll' wood\' 
stpll.1:-- of g'IW,\'tt!(, (/)(III//l ;d,l//I '/;'[111111/11//11 .\, OJ'H,\') lind III:lI'jola 1/\ 

F 
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~'nrallWIl II, B. K,). and (~) the grafting of' Vl'I'Y ,voung seel~lill~s not 
lI1ut'h beyolld the ('ot~'l!:'doIHlJ',\' age nnd l'ompo>'p(\ most I~' of pl'llnal'Y ,. 
 tissups,


The hardwood. gntfts jwtwPPIl \\\'O SPl'l'ips of j)({I'f/tl'llillll1 (i', ((1'


[!I'i1fatum HlId p, ill('(IIII1IJ1) , l11adp til'. Silllplp :-;i<i(' 01' elpH gl'nfts and 
]H'Mi 11 till' gl'PPllllOlISl' U IHIl'l' ('olld i t iOI1S fa\'ol'alJ Il' 1'01' gl'o",{ It. pI'oridp(\ 
\Inions ill :W to (Li pt'I'('PlIt of tlt(' gl'nfts, \\'\1(11\ IIwdl' o"t<ioOI'S .in PHdy 
spl'ing 01' \\'11(>11 1I(·ld IlIH IpI' ('0 lid itiOll>' ol'lli 11:t I'i Iy 'I'a\'ol'abl(' rOl' ('n 1
lusi llg pl'iol' to gl'() wI h. till' gTafts \\'PI'P 1lIlSlll'('ps:,d'1l1. TIll' S\l('('psst'ul 
grafts ilH'itHkd "Ol1ll' ill whkh tllP ",('iolls of t!C)I'lIlalll \\'ood fl'ol1J okL 
jllall(:.., ,,'FI'P ]Illl Ollto :'l'l'dlill!!S Old\' H ('()llpll' of IlIOlllhs old nlld !!I'O\\'
illg al'lh'ply, Ot;I1('l' ('ol1Jbill;ttiol1",' of dOl'lllHllt alld adin' "tl'lll~ W('l'P 
,,,1](,('(,:-;-:,1'111 wltl'1I tltl' I'Hl'l'S 01' tin' !!l'ai'l \\'('1'(' wl'1I Ilt:lt('Ill'c1 al\(1 till' 
plant was lwld IIIHl!'I' l'OIHlitioll", i'1{\'IlI'allll' 1'01' PI'Olllpt !!I'()\\'t h, 

TIll' !!l'nfb of t hp oldl'I' lIlHI lal'l.!'l'I' ti:'SIll'::- \\'l'l'(' II iii ill' ill 111(' ('(111
\'PlItiOllaI lllHl1l1l'J', :-;01111' \\'('1'(, l111i«l' hy billdillg with :'Ill'gical tapt', 
"'{)llll' with l'ublll'I' hal1d"" Hilt! ::-ollll' with l'in('\\('t! til'~ of thl'pad 01' 
~tl'illg. H'all,d ~\ith a::-phnlt l'lllllj, .. ioll, TIl<' 1'1I1>1H'I'lllIlld" (plld to giyl' 
('xl'l'lll'llt lIllioll'" hilt lllp\' {':lIII1Ul bt' \\'Ollllll Oil \'('1'\' "oft. lillilll'l' !-itt'lII!' 
or ",iz{':, npP!'olll'itil1.l.!' Ilip 11 Iil'l'ClgI'n 1'1" (](':-('I'iIH'd 'Inll'I" \1()\\,l'~'PI" tl 

(OOI\\'H:' d(,\'I",('d \\'11('I'phy :I ,..II'l'!('Ill'd I'llhilPl' IHIIHL lIlay Ill' appllPcL (0 

,,1l1:t11 ;'Pllli\\'()(I(l\' !!I'al't". a""ho\\'1l illli!!lIl'p I, 

• 


Till' (,011t 11111('('1 ~l1('('l'"'' with roll II l!'l' I' 'II lit! \'Olll1!.!'PI' t i,.,:'llP,. It'd to Il'i:ti", 

\\ilh WI',\' yOlll\:,!' ;'Pl'dlil1p> ,ili"t p:{"'! tlIP (';lty\t';lol1 ",(:tgl', Tlli", ('Ia,,:, 

wa" bl'lh'\'l'd to Ill' PI'CJllIi",illg ill thal tIll' \t'''''' dilf('I'l'l1tiatl'lL ti"~ll(':' or 

Ill(' hypo('olyll1lig'ht Ill' 1I101'l' lllll\'llahll' Ihull oldl'I' t i,.."'tlP'" to Illlion \dth 

1ll00'P di,.,tnll! 1,\' l'l'lntp(] ",pl'('il'''', .\ bo. till' I'l1hlH'I' fOlllld ill t lil' I'(''''P('C'

t i \'(, pa I't" () I' t ill' Ii 1\:1 I ]lllllll \\'0111 d, 1'01' tIll' lllll,..t pn I't. iln \'(, bpl'1t fOl'll1l'd 

:'lIb"PqUl'lll !o gl'aft illg. 


Fol' ('011 \'Pll il'lH'I', till' 1l'I'lI! "Illil'l'ogl'al't ing" hi1:' llPPll :qlpli('d to 
thb "las" or !!I'lIl't", ",hpl'pill till' 'l'jOIl alld ""tll!'k al'p \'1'1'\' \'CHIll!!, "Ill'· 

(,ltll'lIt "ppclliil:,!'''', ill 01' I'PC'PIIII,\' pn:'t III(' ('otyl('<ioll "tag'\' :illc', with stPIiI 
llinUlt'I!'I'''' oi' nbou! lI,:-- to 1,;, 1li1lI, 

Tltt' Jil'~! tl'inl,.. of 1l!iI'I'O"'I':t f't ill!! ()'lIa\'UII' Oil !!lIa\'ulp \\'l'I'P faillll'p~. 
appal'Plltly hl'!'HII'P or 11l('1~()d" or' b~Hlj'lIg :Ind ~I':lllllgtIHlI plly:,kally 
ill,lIlI'('(1 tIH·,..W'('UIPI1! 1j,.."l1P,,()j' illll'(}(llH'pd "llll,.,t,lll('P" \\'hkh \\'('1'(, lox:(', 

.\('('(lI'<lill!!I\·. a !I'inl \\,11 .. \.'1111 10 lilld II ,..,ub"laIH'p thaI \\'()Itlcl 11(' "ort 
l'lIol1gh Ht j'O;JlIl 1t'IlIPl'I':ttlll'(' to apply with a lilll' 11I'1I":" 01' 11I'l'dl(', 
adlll'l'(, to "pt "111'I'n{'('''', nlld lH'lillllloxit' to :'UI'('ltil'lll plnnt t i"'"II(':', Till' 
IIlatl'l'iab IP~t!'d \\'PI'p npplit'(l to 1'1'<,,..ltly "c':II'I'I'(1 0-(('111:' of' yOl1llg ,..('(,d. 
Iill,!!:' that \\PI'P IntpI' s('cti()lll'd nlJt! I'xlllllilll'd 1111111'1' a I II i('I'O,..('Opl', Tlip 
('OI1IPOlllld,.. tp"lpd \\Pl'p a"phnlt l'lIlllj"joll (I \1'111',"'''' :-;1 II Il<i:lI'd B ~ : ('01
1odioll: fl'l':,hly (,()lJ('('I!'cl ,l!'IItlYI!ll' l'xlId:!tl': gl':1 ft illg \nlX llwclp f1'011l 
I'():..ill. lillSPl'cl oil. nlld 11('1',,\\':[:-;:: Lil..,t j"pal I n pili"! i(' l:1I'<lII(,I'} : ,.:lwll:.H' 
ga"kl't ('()II1POlIIHI: hl'lItollit(, klly: llllwilngl': lIlld lnlll.llill, 

• 
COllIPOlIllll,.. pI'mhwill,!! IICI illjul'Y W('l'\' tl.IP u..,pllHlt ('IIlIt1"ioll :lnd 

,!!uay1IIt, PSII<lllt('. '\" t hI' latlt'l' "uh,,!nlic'p had ,,(JIll(' PI':tct il'HI lilllil:l 
lion,.. or "'lIppl~' and k\ol'l'illg ljll:t1itit· .... a"pll:ilt l'llIllbjoll\\"as n<ioptl'd 
1'01' gl'IIl'I'al IN', Till' gl':lf'ting \\'.IS \\il' (JIll' of 11ll' 1I1(),,! injlll'ioll:-. 
Hlldl:llllllill oil{' or till' Il'n"t illjlll'joll', 

TIll' PI'c)('(,(IIII'I' lI:-l'ci ill Ill(' 1l1it'I'(J!!'I'H 1'1 illg or \'I'ry ",lI1all :'l'('c1lillg:-; j:-; 
:l:,l'o110\\':-; Till' "(,l'<ilill!! til IJ(, lI",~'d :\,.. a "{'jOIl j,.. l'ut Ill'HI' till' !!l'OlIlld 
li.lll' awl (Ill' ('ut PlId PI,c'Hllptly dippl'd ill (li,..1 iIll'<1 watl'l', 111('11 'Pl'II1Wtl 
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to OJl(~-fo\lt"th to ollc-half S<]III1I'(> ineh of Icut aeell, The stem is sliced 
to n· wedgc !lha])!' hav,illg oll!'-thinl- to OJlc-ha]:I'-illeh lcngth of cut 
slIrfllce, 1'11('11 pllll'pd ill distilled watcl' ulltil t-11(' "lock ill('isioJl ('an be 
macll', '1']1(' stoek is I>I'U11C([ of pnlt oJ its I('a\'('s, IIlld 1111 in('isiOll made 
(low1lwHl'll from It poilll jllst lJ('lo\\' tlw ('otyll'tiOlls, '1'11(' ('nt slants • 
iJ)\\'IIl'<L until t-I\(' knif(' "('II('I1('s IIl'al'l" tll{' 1'('IIIt'I' of till' Sh'lIl, Ilienee 
pal'lIl1C'1 to Iill' ('('lit I'll I :lsi" Hlldlong ('lIollgh 10 1)(IlTllit l'lIt1)('dding all 
the ('lit: SIII'/'II(,(' of 111(' seioll, IIlIIlIl'<iiuil'ly, tll(. ('lit: is f1l1shl'lL witll a 

• 


f.'jGvm: 1. '-;;'''I\'I~' Wild!' ~l'lIfi 01' ;::11:1.1'1111' ,,1'1011 111'1'11 011 1IIIII'ioln, wilh ('IiPJl«,d 

1'lIh"!'I' hilld"I" 


f('w dl'OP" of <I il'l ill('(1 \\'HI!'I' 1'1'!)1I1 :t lalJ(JI'aIOI'," wu:-h bolll(' to I(.u\'p 
a ,,'1111'1' JilIlI 011 th(' ('u! :-111'1':1('('1' \\'hill' tI'HIl:-fl'J'I'il1!.!' I Ill' :,('ioll In lite'
,,[(wk, . 

Till' I'(,jor: i;.; sllon,d (J()I\'nll'lll'd into plael" ('un' Iwillg Inl\('11 to ulil1(, 
Ht h'ns! OIl(' sid(' of !ltt' I'('ioll alld Illp ~I!)('k, Tht' IpJll'ioll of thl' \\'lI(~II' • 
Ii IIn ht'PIll:- ({) 1tt']]1 110 Id I ilp s(' i() II i!l pin('1' II III i I II H' Ii I'sl t i(' ('a Il 1)(1 JIll! 11(', 
,VaxI'd Xo,·(() ('O!toll IIJJ'l'nd i:- iliad!' illlo:t loop hy !'1'o:o.:-iJlg' 0\'('1' alJd 
pa~l'iJlg tlt(· lool'l' (,lid [",i('l' lill'(lugll !lIt' hip-Ill (sOJlI('lillH':- ('Hllpd (lip 
RIII'W'OIl':; kllot), TI1l' Inop b JlHI ell' la J'g'P ('llOllglt 10 pal's 0\'('1' 1Ill' lops 
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of scion fUld stock. Three such ties are madl', one each Itt the top, 
middle, and bottom of the fhLp cut from the stem of the stock. Con
siderable plIllis n.ppliNl to tlw thread in einehing 'Ip the ties, as part

• of the pull is c'onsllmed in fl'i('tion within the knot. but it is not pulled 
tight enough to embed the thl"t'tu]in I he tisslles. 

Promptly aftet· tying in the f!l:nft, asphnlt emulsion (thilllled with 
water. if neeesslu'Y) is spt'eadoll with the point of II diss(,et:illg needle, 
whic'h 1S used to Iift a smn 11 blob of the asphalt '1'\'0111 It pa(ld Ie. Only 
thl'l'c side:; of tltl' 1!;1.·llft Hl'e ('on'l'l'lL. ll'fl\'ing tl1{' tie-tlu'('a<ls exposed 
on the sitle, opposite. till' s(·ion. This pel'mits pel.·io<1i,: l'XHnlination and 
seYel'illg of tl\(' tips wh('n growth of tIll' stein sturts to PllIbed 1'11('111. 
Appeal'IUl('(' of till' finislll'd gt'HH is sho\\'n ill figure ~. 

• 


FItWItI·; :!.·····Xf'\\'ly 11111111' !!l"IIt'l oj" /'01'/1/1'/1;/111/ ,~/"I/JII')fIl/l1II :-(·joll (illlli"lIl1.'(i h.r 
111'\"1\1" :\ I I"n t 011 ~\IHrllll', 

SUI'\'Iral oj' lltl' gl':l f(s i" t'anlJ'pd by ('O\'PI'illg lIwl11 ,,-.iih glnl'::; jan; 
ol'lJl'alwl':-; to lilld( Il'anspil':Iliollloss('!' alld ]>1111 illl.! tlwll1 1IIltil'J' paltial 
l-ihndp to jJ"P \'('11 I (j\'PI'hl'Htillg It.\' al'('IlJlllllall'd s'olnt' Ill'al IJlJtil'1,' til(' 
glass. ('ll('ps(,('loth mak(,:, II suilnbl(' shadt', Bl'l'OI'p tIll' !!l'afls lIl't' PIlt: 
1I1HI(,I' (1)(' ('hl'ps('('lolh ill till' SIII1.ltnWl'\'('P. it 111H,' h(' \\'('11 to hold tll('J11 

Jot' 1 to ~ da.n, ill total :-;l1a(\('. 'YI\{'11 !!I'o\\'th o{tlw :-;(,111 ('altH's :-;Jight 
t'l1llwtld.illl.! of till' tit's. t IH'\, al'p (':11'('[1111\' ('lit. 

• !..' 1'('(1 II (' r'1 t1~' I!;Iw.n tll'H Il (1' ()( '(·a:..iolla II y ;)( h('!' SP('(' it,s () rsl'i 01lS i Jl J1I i(' J'()
gl'lIl't:.; P!'O(lil('l' ad.\'l'lltitioll:.. root" tlwt 11(,11('("1':1(, I Ill' iIlHlpl·s(o(·ks JOI' 
n ;;il(lI'l d i:.;( II IH'(,. 111('11 ('1l1l'1'l.!(' I\S Hl'l'inI J'(lots. \\'\1 it,ll ('\'('1\1 \Ill 11 r "('H('ll 
th!' soil il! not 1'(,I11O\'p(l: thi's !!:in's a i'nlsl' lak\> all(1 IIltlst 1)(· "::11('11('(1-

EXPHit'll('(' i" j hI' !!lJid(1 as to \\'hplI to 1'('lllo\'(' slltl(\p lItld ('O\'('I'l'. ('til 
nfl' I'1w to]!!, of (111' sl(wk. Hild Ipi tliP S(-jllll fUllction soll'l)' with thr 
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stock. The .length of time required for this establishment varies con
siderably, In the case of cOl1lpatible Hpecies, the young scions ma,y 
function in 1 01' 2 weeks, 

A head-banc1-typt~ binoc:ulal' nlHgniIiel' of ()- to H-ineh focal length 
is a, convenient :lid to the lIe('tH'ate wOl'k Ilet'ded. fOl' IniC'I'ogl'lIftiilg, 
A grllfting knife made by binding a, Hlh'el' i!I'OHl the edge. of II i'mfety 
l'n,zor blade into n. Hnlal] dowplillg Hti('k pl'o\'l'{l 11101'(' ~mtiHfH('tOl'Y 
than othel' types tried, 

HESL'LT$ 

The pel'(,pntage oJ unions (0 total llllmbel' of grafts mude \'ariell 
rathel' widply in diITl'I'en( Il'ials of the Hame speeies ('ombinatiOlH;, bllt 
exc'ept: in enl'liest {I'inls. fail' (0 px('pll('nt pel'(,l'n(ageH W(,I'P out-aine(l. 
Table 1 snmmndz('s (Ill' 1'l'sllHs QJI tht' basis of till' llUlllUl'l' HIHl p(~r
eenlngc' (hat· appal'c'Mly IW('allll' pstablislH'd. alld made l't'aSollHbJe 
gl'Owth, Longe\'ity of tht' gl'af('l'd plallts is diHC'lISsl'd latt'I' by SI)('('il's. 
In ~le\'Pl'a I s(q'it's. gJ'llft's t Ila t w('l't'slow t () tn Ii:(' ('\'enttud Iy wel'e lost by 
uitacln; of dist'al"e Oil t1w lJIHIt'I'st:oeks at the !.!TOIIIHllillt'. This "'liS the 
pl'illC'ipal type' of loss otht'I' t!tall l(Jss('H (':ills(ld. 1J)' silllpip faillJl't' of. 
til(> stock Hlld sei())1 to ullitt,. 

Thl' sl)('cil'S gl'lIftt'd HlI('('('ssfllll.,' W('l'(>: 

1. (lIlIlYIIIt· 011 g-lIH~'III('-llln'('I'pnt· fitTlljns nlHI IIg'P ('I:I,;sps, 
!.!. UIIHYIII(' (PI/I""('II;I/II/ (f1'!II'U/O/IUII) on IlIlIl'joln (P. ;11('011/1/1/), find I'('<'ill' 

1'0('111. 

::. 01lllYlilp 011 I'III'IIII'I/illill ,<//'f/li/Ol/illll/ 01'1'('11(', IInli 1'('('ipl'O('1I1. 

.1. Ullll~'I1I[1 011 .Jt'I'u';lIll'ln'lIl'ti('hoi;p I 1/('/;111//111/,< //l7){,/'fl8/1,~ I.,), 

:;, UIIII~'nl!' 1111 i<\lIlIlO\\'('I' (}rl'/~,(//t/II/,~ 1I/IIII//1.~ L,I, 111111 I'PI'j JlI'I)('II I, 


C;nOWTIJ I3EII,\\'IOH 

Ol'o\\'tll of flIP g)'llnt'II plallts is Sllllll1JaI'iz('d ill tabl(' :l lIy clI'Y 
\\'('ightH. Othpl' ll'I'O\\'tll asp(I('(s lllld nl('il'int('qn'(ltatioll will bl' dis
C'\lssl'<l by SIW('i('s ('olllbillat'ioJ1s, DC'tHill'<1 aIHtly~t'S and III(' pffp('is of 
gl'lIf'ting 011 l'ubbl'I'II('('\llIlldatioll in till' plants HI'l' ('O\'PI'Pr! ill )lllotlH'L' 
s(l(,tioJl of th is bulll't i Il (I'. :l(j), 

Gl·An·l.l~ WITH Gl A\TI,I'; 

EJllPI'W'IlCl' of gllayu]p sl'l'<ilillgs follows sowillg of till' sl'l'd 1II}(1(,I' 
gl'p(,llhoIlHl' ('ollditiollS in ,J.. (0 10 day:;. ~\. hyp()('ot.\'1 fJ'()1l1 1,,~ to 1 
ilH'1l IOIlIl' is fOl'llJl'd dlJl'illg tilt' Iii'S! f(,I1·\\'l'pks. '1'11 I'PC' to fi\'C' w('('ks 
nft(,I' fill' s(,l'diJlg datI'. dl'IH'IHlill!!' sOll\('what Oil tilt' 1I1(listlll'(' and Illl
(l'i('llt sllpply. tll(, hypo('o!yl :;t:;]'(:; to I>l'('(II111' woody nnd ntiaills 11, 
dinnl(lt'PJ' oj: (l.S to 1,;"1 11I1ll. This latl' PI'('\\'\Iod,\' Braw' i:-; !'Ill' OIH' ('Olll
IlIOJlly 11...:(·d 1'01' 11Ii('I'O,!!I'1I /'tillg. 

G I':11'1 H (J f SII('('II h'll t, l-lllollllHlld !"(\('(1I j ngs 11 Ild of hn 1'(It'J)t'd !i-moil th
old BPpdlings \\'PI'P gl'OWJ] ill till' gl'(,('lllloIIS('ill ('OlllpaJ'isoll with 1I11

grnf('d ('ollt'J'()ls. U I'Owtlt 0 r fIH' :;('iolls la!igt'(! sOllll'wha t· fOl' al.JOut 
:l \\'('('1\:;. 111('11 t\('('C'I('J'Utpd so that 1I( t'11(' ('II(I o/' ·1· lIlonths tlwl'l' was 
no sigllili!'Hllf' dill'("I'PII('(' IIl't\\'('(,11 till' (h'," w('ightH of tlH' gJ'aftH allt1 
tlwi I' ('oJ1tl'OlH. 

•\,11'0 gUH.\'lIh' Bl'iollH ('OIlRh,( ing of til(' (Ipfolintl'd. \\'ood.,,, slliall sU~.Ill 
segllWIl(Hf!oolll plnn!::; () Illonths, ;\I!! .\'PHI'S. alld IJ~ ,vpal's old \\'PI'l' 
gm:ftt'd to fi-l11onth-old gunSlllp s(lNllillll'S, .\11 W("I'(, gl'own ill tlH\ 
gn'('nh(HIS(' 1'000.j'IlI()Iltlls. pHI·f of 1':1('h ('laSH was hal'\·('Bt'PII. and tlH' I'l'S( 

• 


• 


• 
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TABL)'; !.-Eslablh·lhment Id {jrc{(tN (~r [llla!/lilewith olher specie.'! 

('()tnpo:-itioll of gmftNl 
plallt 

A!!p of

:-;('i(J1l :-;IOl'k 

Dilllll('tC'r of--· 

!-i"joll Rtu('k 
F!alll~ 

!-(raflNI ::iUl'l'C':-\sfuJ uniun,: i{('IlIe.rk:; 

.. --~~ 

1 
1 

l1tmyulp Oil glmyul,' 

(;lII1YIl!P Oil fUlu'io[a 

)lurio\lI OIl ,!!;I1U~'lI[(, 

(:ua\'U\('UIl P.slrl/ll/olIllIlI/ 
P. sli'u/JIOlliulII Ull gllaYII!p 
(lllUYU\P D11 .J('rll"II[(,III

Il.ri iehok!'. 

GUtlYll\(' 011 ,:un/lowpr 

'I 1110 

I I\lO 

I lilt) 

I fllU 

7 fflO 

1 

'{} VI' 

1 \T 
;} \'r 

(j il:O 
aI, Yf' 
71~ ;~r 

rIi ~l!'() 
'\. 

{ 

.I \T 

a "f'.\ il'O 
{i 11'0 

oj wk 
.\ ;j wk 
.\ ;) wk 
3 .\ wk 
-I 1lI0 

1 1110 

7 wk 
:3 wk 
.\.) wk 

1110 

1110 
IIlO 
II\() 

7 1110 
S tHO 
1 \T 

1 \T 
Ii ill!) 
(j 11'1) 

(j flill 

r' 1110 

[\'I' 
\ '\T 

.j iLo 
(j fPO 

.\ wk 

.i (; wk 
a(t da 
.\ 7 cia 
() wk 
7 clll 
l' ria 
}~ de 
1 2 wk 

"111/ • 
1. \ 
1. 1 
1.1 
L I 

O. g 1. 0 
.1. ii C. 0 

a. ii 
1. 7 2. a 

2.0 
a. ;j 

• R L 0 
.72.0 

I. ;")2. 0 
.!} U' 

1. li LP' 
1.9 
1.5 

J/III. 
L L 
1. I 
I. 1 
1. 1 

O. S 1. 0 
.1.;) li.O 

3.0 
3.0
:1. ;j 

I. 7 2. a 

2. 0 
a .. 1 

1. 5 2. 0 
1.01.:) 

? -_. i) 

1.1' 

2.0 
I. !) 
1.8 

.\'/I/II/J('I' : Xl/ml/(r
o ; 6 
9 ' 7 
8 ' I 
R ; .j 

12 ' 12 ' 
20 20 
20 14 
10 7 
2ii Ii 
3(j , 2,1 
7(; aR 
(;(i 35 
18 I(i 
-10 28 

2;j S 
;{5 12 
-10 3g 
2;{ ! 15 
30 I(l 
;,)0 27 
3li 1·1 
31 31 

.[ 0 
20 12 
29 29 
20 1.J 

1-:1.3 143 

Pern'lli 
100 
78 
13 
50 

100 
100 
70 
70 
25 
67 
50 
53 
89 
70 

32 
36 
95 
65 
;i3 
:H 
39 

100 
o 

60 
100 
70 

100 

Side-graft, glass co\·er. and no shade. 
Yariation of tel'liniqll(,. 
X 0 CO\'er and 110 shade. 
Cleft-graft, coyer. nO shade. 
Sidl'-gro,ft, glass coyer, shade. 
Ride-graft, rubber \\'indin~. 
Tip~ of old plllnts to seedlings. 
Cleft.-grnfted and taped. 
Losses by methods and disease. 
Sid~-grafted, rubber winding. 
Tips of old plants to seedlings. 

Do. 
f.;ide-grafted. rubb~r winding. 
f.;ide-grarted, rubber wind

ing. clipped 011. 
Cil'lt-grafted and taped in. 
Side-grafts \\Tapped with string. 
Side-grafted. rubber clipped on. 
Sidc-grafted, rubbl'r wound. 
Regulnr micrografting. 

Do. 
Han'csled at 1 to 21 months. 
Variation;; of technique used. 
Older tissues did not unite. 
::\Iostly good growth until han'est. 

Disease losses later. 
Harve::lted periodically. starting at 2 

weeks, so true sun'h'al unknown. 

(;') 
!:1l 
;:
~ >-; 

J!1 

~ 
t;:j 

~ 
6 
!:1l 
!;oJ
M;:
t3 
~ 
o 
l::j 

::<l 
Cl 
c:; 
c:; 
t=.l 
::<l 
.... 
Z 
o 
~ 
>-<: 

S 
~ 

~unl1owl'r ou guuyu!p 

a wk. 
3 wk 

13 7 <in 

1 
7 <ill 

,10 <in 

:~ <la 
i ela 

a fl'U 
I 1110 

31110 •.. 

.!l 1.1 

I. 6·1. l' ' 
2.0 . 
2. 1 

56 
I ij 

5f) 
Iii 

98 
100 

] 7 100 
7 70 

Haryested periodicall~-. 
Xo asphalt seal used. Hai'vested 

periodically. 
9 died of disease later. 
Later growth. see figure 7. 
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were grown fot' appJ'oxinlllh,'ly 1 year ]ongt>I' in the gJ'penhollse antl ill 
the field, 

At thl' ~,-rnollth ]UllT('st. planh.; h:willg tops pl'oduc'pcl fl'OIll Sl'iDllS 
taken from B1h-yeal'-oIcl plants wPl'e heal7 iP)' thall those fJ'OIIl seiolls 
of Hl'edlingfl, III tht' latt'l' llal'I'estH, tile pl:lnts gl.'O\Ynil1 thp gl'een
house shol\'l~d 110 (lifl'('1'PIH'P ill ",pig-hI' dill' hl ag<, of thl' H('ion pal.'enh" 
1'111.' aJl pH I'enl' diIl'el'PlH'p 1whYe'en nl(lH n \Yl' igh tH of l·hoHl' growl1 in till' 
Hl'ld was open to que;-;t'jon on a(,('(llillt of ('ollljll'tit'ioll of SOIllp of them 
with lal'ge plants of Hnotlll'l' SIH'ci(>s thai' tuIjoiJH'd fhe plots, 

] n tll(' pXPPJ'illlPllts (It'sl'l'i\wd, rhp onl,rlossps\\'l'l'P :1'1'0111 i'nilul'l' of 
the S('iOll to IInill' with tIw st()('k, 'l'hl'l'p\\'l'l'e no tell1pol'a)'y IInions, 
In sen'l'a 1 PH J'I iel' ~'PJ'ips II'hl'l'p til(' II lllll')'stoeks l'onsistl'd of a ppl'oxi
nla tp1,1' l-Yl'llt'-ol(1 s('('(11 i Ilgs, II'h ieh IlHcl \)e't'll gJ'()1I'1l as it "('I'Y dc-nsC' 
stand in al'PIT JinJitpd qUlIntity of gJ'aye] HIl(I nutl'ient soltltions, 
grafts that w('J:e slow to nnitl' II'(.'I'P l()~t by (Iispas(' (hat nttnekc'lI the 
Btoeks at til(' ground Ii Ill', IVlwll Olll'P !lIP gl'afts WPI'(' ('stablislll'd. 
110 :rlll'UWI.' lossl's O('('UI'I'Nl. 

Cl' \yt"'-E WITH ~IAI{)OI.A 

31iel'ogl.'a ft i Ilg gIlH)"III<.> wit h .IItn I.'ioln II'ns (Ii flil'II](. '"[)pe:l1ls(' of t hl' 
smalillPss of tile .1lI:lI'joln h)"\)ol'otyis dUI'.ing thl' fil'st n II'N'ks, Ho\\,
('1'('1', oldp)' sppdlings ill tlw SPill i woody si':lgC' Ull itNI I'pad i 1,1' and .. 
with SOIlI(' ('tll'eill splp('tioll :fOI.' stPll1 si:'.p. good Illa(ehing of ,.;('ioll nll<1 
s(oek IYas possiblc', 

Hp('ipl'oeal gnd'ts of slI('ll sl'pdlings 'I"PI'P IlUI(lP, IISil1g till' dippPll 
I'lIhbpl' bindillgshowll ill !igllrp 1. FI'OIlI half of pat'h ('oillbinatioll, l:11p 
lops of (hl' Ulldl'l'sto('k sIW('il';'; \\'('1'(' I'PllIOI'pcL wlwl1 thl' ;';l'iolls had 
"p('ollle l'shlblislll'<1. HlId ill tIlP Ot1IPI' haH thp sl'iol1s \l'PI'(' allo\\'('d 
to g'l'ow ill ('olll[wti(ioll with thp ol'igillal tops of till' stoe!;:, r:ngraftpd 
gu:tYlll(' and lllal'iob R(,I'\'('(I :IS controls, 'rill'\' \\'l'l'l' gI'OW1\ ill thp 
gl'Pt'l1ltOIiRP in ~-galloll l'I'O('1\}; untilhnl'wstpd :~It ;~% 11I01lt"hs alld at 
1~ llIonth;.; aH('I' grafting, 

At.;IY~ 1I101llhs, tht' plalltS ha<1 groWIl We'll 111lt thl' 111('1111 dl'y \\'('ights 
oj' all eOlllbillatioll}: of g'l'ilfll·tl al1d of ulIgl'ai'(>(L pl:tllt's la('k('<1 a11,1' 

siglliHcHnt di(I'(,I'PIl('P, .\tl~ 1l1Onths. B plnnts \\'('1'l' hal'l'est'pd of 
ea('h of thl' ('onlbinatiolls l'Xl'Ppt' 1lIlgl'ai'I('(l guayul('. 1 of \\'hieh 11l1lL 
(lil'd, Ip:tyillg n., TllP H\'PI'ng-p ([I'Y II'Pigllts lwl' plnlltWl'I'P a.likl' fot' 
nil. graftillg eOlllhilla(iollS alld til(' Illlgl'nrtecl Illal'ioln, Thl'tlllgl'HHl'd 
p:1I:1 vulp HI'(,l'agl·d f;oll1('\\"hnt lll'llViPI', Imt the <Ii 11'l'I'PIll'PS l)(>hrt'<'11 it 
atl(j'tlH' OtlWl' e]ussps \l'PI'P lllos11y nOnsig;llificnnt. 

in allotlll'I' PXIWl'illll'Il[, gtln~)'Uhl luid Illal'jnla plants 1\'l'I'l' twicp 
grafted so thaL tht' top bl'llllehillg S,I'Stl'1l1 was sPllal'a(pd fronl tlw 
StlllllP and I.'oots by a trullk of' til(' opposit,p sp('('ips, '1'11(' ptll'pOSl' of 
til is II"ns to HI udy tll(' l'nhllf'I'-)wu I'i IIg ('hal'aetel,j~t i('::; of till' SIPlll of 
(JIll' sl)('('il'~' \\']WIl I'p('pil'illg tl'alH·;]o('all'd IlI:ttl'I'ial f1'01i1 both thl' I'OO!'S 
and IC'tl.I'(,s of the' 01 hpl' spC'cies, 

Eight ont of 1~ of till' Jnal'iolu-g tlll yulp-lllal'io1a alld noul of 1~ oJ 
111('. gUHyult'-IlIHl'iola-gnaYlil(, plall1s Hlll'l'il'ed til(' <1oll111l' l.!,'J'al'tillg-, 
The twiet'-gmft{·a pJaIl(S 1lirind a::; wplI :IS til(> UIII.!,'J'aftpd \'olltl'Ob, 
nS shown ill figtlres!\ nlld cl·, ' 

l{('('tanglllal' IHl.tehps of' Illal'j01n lml'k \\'PI'(' s{'( into tll(' sll'IIlS ol! 
~l1aynh'. :md (he l'ecipl'o(':d ('ombinatiOIl Illadp, 10 cJl' (PI'lIliIlP whl'thpl' 

• 


• 

• 
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• 

• 

"'1(illlll'; ;.;, -. 'l'wi('('-l!l'lI fll'd pili lit. ~lIn.rtlh· ,,11 I1IH riulH till ~lIHYlllt·, 1 I 111011111;; Hrll'l'• grafting. 
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PHWng 4.-'l.'\\'i('I'-grHfl.f'\1 plnllt. Illurioill 011 gllll.l·ult' 011 IIIlIl·ioln. 1-1 111011111;; nt'l!'I' •J.!'t·nnin~. 
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the SC('Q1Hlnl'Y p11lo(,l1l fOl'l1Icd J1'OI1l th(> etllnbiutll aJtcl' till' opet'ation 
had tht' l'ubbpl' ('ontl'lIt t'hnl'adpl'i:;( iI' of' tlw I1IHill plall!" OJ' of the 
sppries JJ'OIlI ",hieh t1H' bark \Yn:; takpII, . 

Gl'AYl'LE WITH PAHTII ""Il·:'I1 :;TH,\~IO;\ll'M 

~\.lth(lllgh P([/'flWlliUlil ,~tl'(l/Il(mi(!ln nlllHtlul'ily is.a (I'PC' l1Ia)1.)' limes 
Inl'gel' than till' glla~'lIll' shrllb, 11H' j), st''iUII(llllUlII HP('lLllllgS art' 
;;Illa]l<.·\' tball gunyulp <lul'ing the fil'sl Il1ol1th fmlll sPl'ding, ([hp1'c
fOl'l'. Slll'l'l'~::-;I'III gl'aftillg of till' ;-;ee<1lillgs, dl'Pl'lHI;; on sowillg the 
j), sff'((J!I~)j1/1t1/l :;eed 1 \\,l'~'k to ,10 (h,r:; ('a 1'1 It'\' than !1H' glli1Yllh, and 
011 grahlng tIll' (\YO SPl'('I(,:; 01: "p('dlIngs \\'hell !'lIP), 1'('adl till' ~;all\(! 
sizt', Thj:; stagl' is l'l'at'ltt'll \\'h(,11 both spl'cil's of sl'l'dlillgS al'\' \'PI',)' 
small (fig, ~), 

SOI1J(.",lllll 11l0l'l' than ,'10 PPI'cl'1I1 of' the- gl':dts so lIIadl' \\'("I'e SII('['(,5S· 
1'ul. :111(l ~ nloll(hs httPl' the I.!:l'nl'ts oj' both ('olll!>illutioll:; \\'PI'P ('0111
pUl'abl{, ill ~iZl' nlld :1])Pl'iu'illll'P with tIll' ullgl'Ui'te-d ('oll{t'ol:;, Till',\' 
W('I'l' IIIPIl tl'[lllsplttlltC'l1 to tlIP til'hl. ~\.l 3 1l1(llltltS the gl1UYltlC' Oil 

p, NtJ'lli1l()lIill1/l pla1\ts W{'I'P still like thp lIngl'ili'tC'tl gllHYlIle in sizp, 
l'olol', HIHI I'l'uitiulll(>:;;-;, 1m! tl1l' gl'afl;; of p, ,~tl'((/II()n'illlll~ 011 gIlH,\'lIll' 
ytll'ipd 11101'(, "'illply u1\d ,,'(,1\' W'lIN'ally "lI1ulll'l' than lilt' 1II1g"J':lftl'lt 
1),8fl'WJ/(Jllhllll, 

Plll'fltclliu/il 8t/'{JI//O/tiTlllt Ilol'mally bus vastly gn'atel' "jg(J!' tllld 
'sizp Ihan l.!lIuVlIlt\ bll t tll(> ill II \1 ('11 ('l' of p, st /'al/loniu/ll Ullllel'sl ()('k" 
Oil gl'mnlt of 'gUH,\'\1h> (ops was sllgllLWIlC'11 tlle fipld-gl'o"'l1 gmfts 
\\'PI'p II 1liOilths old, tIll' gll:l,VlIh' S(,joll top:;\\'Pl'l' 'sOIlll'Wltut 11101'(' IC';ll'y 
but [hl'l't' was 110 ;-;il.!:lIifil'llnt dill'l'I'PIl('P ill dl'Y weight:; of till' Stl~IIIS 
01 s('ioll;-; und 01' 1l1ll.!:l:nflPll guayull'. IIIHuelll'p l)f sl'i(;lls Oil I'oot gl'o"'lh 
WitS 1I111l'l1. l.!I'pH tPI': Dry ,wiirht;; of gll:l,'lI]P lIndpl'st ()d~ I'oots \\'PI'l' 
aboul d()lllill' (hos(' of "IIJl!!l'llfted gll'a ,'11'1\" p, 8tl'fWlO11iulIl unllpl'
sto('\;:s I'nt, gllH,nIlp lops \I:l'i~"dl('d lH';\I\" I\\'i('(' a:-; III\1CIt a;; til(' 1111
!.!'I'H I'll'll !.!'WI\"IIll' I'oots but ollly ollP-fi ftlt as llllU'1t as IIll' 1I111.!:I'id'tI'd 
I), Nt I'llJlI~l/d;1111.' • 

Till' t()P~ of: l), stl'lllll(Jllilll/l gl'o\\'1l as sci OilS 011 glla,"1I1l' C:U!I(' jilin 
hlo()111 P:ll'Il(,I' tllall thl' (,Olltl'()\:; and hol'P {Iowel',S alHI sl'l'cl hl'il\'lly and 
('ont illIIOU,,\\' thl'Oll!.!'llOut thl' !.!'I.'o\\'ill!.!' H'a:;OIl, .\t Itan'l'st. thel'e was 
lit tit, lli 11'l'l'i'll(,p i 11 till' gPllPl'1l1 a ppl':tl'a m'l' of gllaYlIlt· >'ciolls anclllll 
I.!:I'al'll·11 gll:t.\'IJ1l', t II(' only \!ossibll' diff('I'C'lll'P lwillg a I11m'l' l'llL'ight 
Iw hi t () r (ltl' S(' iOllS, TIll' :tppl'a \'UIH'P of t Iw wooll at till' 1111 ion i:; shown 
iIt Iigu l 'p ~" 


Gl \).11.1'; \\1'1'11 Sl "1"1,0\\ Ell. 


Til l'i!..!,-ht SPl'il's of gl':tl'h of' tl1('s(' spPl'il's. Iwo Sll'fLillS or gllay,,\(' 
t ;1!J;1 and J~(;;,) \1'1'1'(' !.!'l'iI I'IPd olllo ,,1111 [l()\\'PI' of Hl'd and SlInu:old "itl'ie
tips, au(ll'l''('ipl'(wals ;11' lhl'~l' ('Oll1l>il1:1[ioll>' ""('t'(' Blade, Tn ~Ol.lte eaSt'S, 
tIll' IIIit-l'O.!.!'I'U [I ing PI'()('P<!lIl'(' I'I'P\·jollsl.,' dps('\'ibpd \\'H:-: YHl'i('(l by :in
:-;('I,tillg the gUll,rull' s(,jolls illio (IH' "plit 1I1l'l'i~t('nls ot' tIll' sunllowcl'S, hy 
lI;;ing gllaYIIIl' S(-jolls (,HI'I'yin!!,' II tip or ['oot t is:-;Il(', :m(t by omitting the. 
u'"'plialt'l'lllUh.,joll spul. 

rJlitialp~(ahlisltllwlltol' {ltl' \llIioll!"> Was I.!:O()ll. 1I:;lmlh' !ill to 100 pel'
('P1l1. bllt ~ to I \n,pks III 1('1', whpll IIll' {ol)S 01' (Ill' sto('k SIll'l'ip(-; WPI'l' 
1.'l'11l()\'l'd. l()~sl'~ W('\'(' 1ll1ldPI';t tp t [) n'I'y ,,(,\'PI'P, 0 t'! l'1l IliP loss('s :tp
IJHI'\'lItly ,,(al'tl'd wit It at t:\('\;:,., II,\' flln,!!'i nl tltt' gl'(I1llHIlillL' of thE' 1I11<1pl'

!J:t~a-tl Dl ._-,,:j 
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/o'!(.tlll-, :;. - ,'('rlte-al S\"'liOIl tlll'uugil :I grafl \lnlol! of P(i/'thl lliulIl ,~tl'(ll/1ollilll/! 

Oil ;!l1u~-llh" TIll' <Ial'k('" ('01111",01 woud 111'1\1' liI(' ilolrulll is gllll,l'ul(" ['11010
gl'aplll'll al lJ 1IH11111ts Uft(,I' g"n!'tlllg' 01' \'I'ry "lwIlI s('('tlling'", :I,; ,;lIo\\'1I ill 

fig\ll'(' :!, •sttJ('k, .\ sp!'ips of: !!IlUrllh"sllllfl()\n'I' ~'l'afh \I-U;" han'pstl'd at w('pkh' 

illtpl'\'a b fOl' Illi('I'O;('OI;h' l'Xlllllillut iol.! Lv.\ 1'(s('ltIrU!!PI', a;.. dl':-("'il!l'd iii 
a not hl'l' "('!'I JOIl 0 f this IIlIIIl't i II r PI I, ~~ t~, ~(j I, Til j's "pI'! iOIl ('O\'l'I';.. till' 
HlIUtOIlI\- or lhl' IIl1ioll:" and "how;.. thai (1'lIl' IIl1iOl1s ()('('IIITl'd IJPtWl'l'11 
I hps(' (1 j';..tllilt Iy l'plat lid :--pl'('h'!', 

Till' two :-pl'ch's silo\\'pd IIlilJ'kl'd lIuilatpl'tll ('(IIl1l'lIliiJilil)', (inlfl:" 
lJf ,!!IIHyttl(' (HI !'lIlt/fOWl'l' Ihl'in-d, both th(' !!lIi1YlIll' tol';" and ;"IIIl/l01\"l'1' 

,'ools lIwkillg' fas(('l' gl'l)\\'lh thull Ill(' l'OI'I'psIHllHIiIlJ.! pUI'(;.. ()f' II II!!I'" rll'd 
(,Ollt t'ol .. (Ji!!, (j I, ,rhl'll ;"1111/l01\'l'l' WlI;.. ifl'a rtl'd on !!'llil "IIIl', llO(h till' 
top;.. awl. )'(;ot:-- \\'\"'P :'P\'('l'l"y :--llilltp(l (rig, 7). 'rh'p "lil1ll(l\\l'l' ,,('ioll 
('OllllllOlIl\' )!lul It ;..1 PII I diHIIIl'il'l' tJIl'('l' 01' 11101'(, tilll(," tlwt or g,'lI:lnd(1 
Itlldpl';..to('k, iHIl ,'pi'Y sl.lllJtl'd ill lll'i,!,dlt as ('(JIIlIHII'l'd with lIIigl'n'i'tl'd 
,-ill 1IJ10 \\'l' I', Ortpll (ltl' :-ullflow!'I' !!'I'PW \n,ll fOl' n lillil-, 111('11 wiitpd 
;"Il!ldl'uly a;.. if tlw Wall'l' :-'llPP'Y \"l'I'P I'llt ofl'. ~fJ)lIl'{iIlH'''' dl'ath ('II_ 
;"1[(><1, bllt of't1'1I tltl' pllllll;.. .!!'I'atlnall,\' 1'(·\'IlYl'l'1'11. (Jllly to ;..tlII'PI' UIIi' (JI' 
IlLUI'(' lall']' J'('('ltl'I'PIH'(,;... Till' {'~(('Jll of till' two IY\lI';" of I()-.:-(,;.. with 
gllllyulp n", I "HIl f10\U'I' .!!nl j't:-; b llld i('ail'd by (1H' folio\\' i 1lJ.! In lilt Ittl iOIl : 

(i ulflJ,1 J"/l/hii_<I1/ d ,,1/1 rinli ..III )11 " 
(lIlU~ 1IIl' oll :-l1ullll\\\')' :!1 :!I ... •

:!II I" :; 
17 Ii s 

;{IIIIJluWI'I' ull l-:IInYIIII' 10 7 7 
l;j t:! .. 
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• If,l £a'; H~';~'i\t, ~t'u\\!t. or ~'h!!.I;.ll ..d :':'h.;t,\~fh· .h~rll .;(101 !!IIH.\UIt- "Ii .... HIt 
tIq\\.'r 'q!.;.t.* 1 :;":,il,\t! iI .;!t'Llft·t! Llltl'i.·hl I,ttl.un· iu luid\\lhlt,l' lnr ahpllt :! 
ltl"td!.., ,r1"'., ~!';lnlHo.! 
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j,'Hwm; I. :-;,11111 ill;:: PI' Sllllllo\l"PI' 1111 .t:'II:I.I'lIlt·, ill "IJIllP;II'I""lI wir It IWt!1'I! rll'd 
;::III1YU[(' Ht rj~hl; ;::1'0\1'11 ill sol! ill I!J" .t:'I'I'I'III:11II"" r"I' al,olll I 111"111 II" cllll'ill:: 

;-<llJlIW"I' :wel faIL 
 • 
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Although sunflo"'(,I' iH an fi'Jlnnal plant. th(' spt-des can flllll'tioni'ol' 
mote than 011(' growing seaSOlI aH (-]1(, lIl1del'Sloek 1'01' tIll' .slll'nl> p:ua~'lt1l', 
Two graft,., of guayule on sl1nf!o"'l'l' 111:1<1(' in .\Jlril li,'('(l Ill1til .Julle 

• of till' next ,wal', This agl'!'es ,,'itll 111(' in;:IHlH'(' ('il(·d h~·:\r()liI.;('h (1) 
concernin!.! tll(,· nhi11tY 01' an allJlual 10 fllndion u.s 1111l\PI'l'tol'k 1'01' a 
pt'I'ellllin!']lIHl1! for ':i~\'('ral year:::, 

GL\ytU; WITH .JEHl·S,\l.E~h\IlTiGII()Kb 

~('iOll:-; frolll "('1'\' YOI1I]O' !.!lWYI1!t> H('('(\Iin rrH \\'('I'P !.!I'a ftl'<I to tilt' IIp,,,l\
rnH'rgNl shoot:.; h;)lil rhl'{;lhe;'l' IIlld fl'()Ill~illgIP (;,\'P;'; ('U( fl'OlIl tllbC'I:" 
of .Jpl'I1SaiPI11-III'!ie\1okp, Dl1rin!.! till' HI'sl few ll10llths lllPl'l'1I t'tl'I', tll(' 
-(,oliagp of (lip gllaYIII('.s ions sh(;wpd nbllol'llIalitit,,, of forlll and ('0101', 
'l'hPHP ef)'pets a.p]H'al'pd NlrliPI' Hlld \\'I'I'P l1tol'(, IH'OIlOlllH'pd ,\'IIPI'(' (lit' 

• 

!.'It,no" s, --(;\lHrlllp gl.':lftl'd. 011 .1i-I'\l"IIII'II1'nl'til'illlkl' 1'01' :llIOllll 11lIll1lh, ("!lllt-l' 

;;tll('), 111 h'ft i;; II "hoot 1'1'0111 a "ill~lt.' l-Yl' IIll(lllial al I'i~ht 1'1'0111 II wholl' tulll-I', 
:\011' 1(':tf.('\lI'ill~ (If >:1'1011 of tIl(' 1:1111'1". 

:-;hoot;-; i1I'O~!' f1'01l1 ,,"holt· \ uh('l'~.I\IltIIH'I'"h-tl'd illlt':-;!'!-)" <h-gl'PI' lhl'ollgll 
out til(' Ih'l's of alllllp !!J"afl:-; Iii!.!, ~), 

• 

TJll' gnLf'IPd "htll!~' \\'('1"\' hHI:"PSIPd al\',It'joll:' 1H'I'iod:-; 1'1'0111 I to ~ I 
11101111\:-; nft PI' gmfl jill!, ,YIIl'J'{-i\!' I hp IIIIgI'a t't (Iii ,J ('J"U"a Il'IIH1I'1 il'ltokl' 
pIn II!;'; Illntlll"l·d and dil-t! dlt' !il'~( fall a n(-I' "laming. thl' "HllH' "pN·it~!'< 
a~ 11ll{\('1':-to('k:-; li\'pdl'ol' Ilyn!'ly ~ ,Yl'HI'S, 'I'll(> HS:-;UlIlJltioll that till' 
L1nr\('l'st(wk:- III. 1Ial'\'(',,[ t1Ul'Illg till' Sl'I'OIHl \'pal' WPI'P adultlly Ildill/l
t Im,O{ t 1111/' I'{I."I(." II lid Itot mob o)'igi Iltl ti IIg rr(~lll Ih!' ,.('ions was ~\1 JlPort (·d 
hy Ihe fuels tllnt (11(- root" WPI'(' in llPPl'HI'IIIH'P l'hlll'i\('I(,I'i~(i(' oj' II. 
full! rll,~/I.~, 11:\11 (Ull(-I':- alt:ll'llt-d, alld ('()Iltaillt'd \'Pt'Y lit! It' mall'I'inl 
1)J'(JllIil1atillg liS l'Ilhlwl". 

Sl :\1 \l\lIY 

(JllflYllle p"tnhlisll(-d Ulliu"s I'PHtlil\' lIlIt! !!l'P\\ \\\'11 Witt-II !!I'H I'tl"d h\' 
('oUYl'I;liollllll1lpthot\s with twlt'joln i I'. ;/11';/111111/). ' • 
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• 


• 


1"Hit'ICfo: 0, ,l. FOI'malioll "I' tl'IIW,l'u"ioll lIinllo\\' ill ('i/IH:ll'1 Jar!'I' hl"\\,('('" HC'i"" 
amI ~t(H'I" '" 100, n. lln'lIl, alld dh.:pl:(o'(·IIlPIII ill ('11111:)('1 hl~'I'r h~' i""*lill~ 
pltl'PI}('h),1l1ll ('!'JI~, )t :1,111. ('. {TPJWI' I'pg-iull III' ;!1'Hfl.:l "'Pl'k" old. "liflwillg- hl'l'ak • 
ill ('''11m,,! IIi I'" ltg-Ii 1'111'11111 (inti 01' ! I'a Itsrll~illll wiwlo\\'. ;.1;;. n, La t('I'1l1 
)'1111(1(', of ,~lInYIII(' ;iI'}OIt Jl('III'!I':I!(',~ C'OUlllt'1 In,n'I' ill jI" 11111\\1/1'11 IJ:l""ag:I', >{ .1;;. 
N, ('l'IIs,,; ;ipd 11111 of gl'lI n I \\'1'1'1,,; "Id, ('!lillIII'I 1:t,I'I'I' has CU"II (lp(':1I'l'1I l'Xl'C'llt 
['or IWII '""llll,,!l pil'('(''' Ihal han' h("'!lIJII' w:dl('(1 ,ill'. "I""'11111111al "II'llJIII PH;;"!'S 



• 


• 


• 


GHAF'1'S, A~D l:OlUJA'l'IOX Ol~ nUBBEH IN GUAYULE 23 

.A mierogl.'H 1't ing (C'('lm iquC' wns (h,relopell wlH'l'eby very young seed
) i ngH of gllayu Ie ,rl'\'C' ~I'nftC'd Btw('('Bsfull," with p, /ltl'a7n()nilI1n Ilnd 
witlt 1I\on' distantly l'~latl'd specl(,s such liS sunflower (IIeli{(ntlL'll8 
mll/l(/l,~) and ,)PI'\lS:1 IPIIHII'!"ichok(' (fl, tl/bl'I'081/S) , 

The followillg gl'owth ('J1\'l'ts \\'('1'(' \lOINl: (1) BC'lf-gl.'uftNl guayule 
gr'ew at nbont the SlUlH' l'ah' as lIr;gl'llftC'd gl1aYIII(,; (2) r(,eipr'oeal 
.;omhil1fttioTls of gtHlyuh' a.nd mal'ioln mndt' abollt till' same gl'owth a::; 
ungra:f(Nl I)lallts of th()s(' 8))('('i('s: (:nill l'eeipl'oral combinations of 
guaYll1t> Illid P. ,~tralll()l1illJi~ (II (1'('(' speei('s o:f the genus), gllILYU]C 
Iilllit('d the gl'owth of p, ,~tl'f!III()Jlil/ll1 sl'iolls OJ' 1I1HIpl'stoC'ks, aml P. 
,~t1'anWllilllJ1: seioJls stimulated gl'owlh of glHlVlll(' roots bill: p, s/l'a
mOJli1l11b 1I1l<1,,·;.;to('k;.; did not 1>1:0<111('(' gl'Pld(,I' u-uayule seion tops I'han 
the, lops of 1Il1gl'nftpd gunylt Ipt'{)Jlll'ols: lind (~) hl gl'nJts of Ruilflowcl' 
n ml !!UII~·Ir1t'. t !tP\'P ",ils p\'idpIH'(' of maJ'l\:l'd un i Inll'l'al compatibility, 
tlte !!IHlyu1e on slIllflower thl'h'jng .llltll'h lwttl' I' than slI11l1ower: 011 
gllnyuh', ~ullll()wel' lI('('nn)(' Pl'l'('llnial ,\'IIl'11 fUIH'tionillg (tH tin IIn<l(,I' 

Rto('k for !!l1a~'1I1(', 

A:\:\TO\IlC·\L STlDII':S 	0\ CI{·\FT (,,\IO\S BET\fEK\ GlXVn.E 
-\'\1) SL\FLOWEH 

The st I'uet ural change;; that !lel'OJ11pallY the estublisll1nent of graft 
unions in diil'PI'(lnt pliultR han' ll('l'll tl'Nl.t('d in <1('1 ail in Krenke's work 
(8), That· puulielltion nbo COllt:till"i n ('!'itit'al l'('dt'w of all pertinent 
literatul'l',

AC(,()l'dillg to Kl'('\llw, the Hnntnnlil'lll ('hnnges illYol\'e the JOl'mntion 
of a ('onta('t 1[1"\'('1,' (l:-oli(,l'sdlh'ht 1 bt'fw('ell s('ion alltl stode the elimi
nlltioll oJ this 'Ian'l' tltt'()lI!!11 l't'SOl'ptiOIl lind fOl'mntioll of t·l'a.n:-;i'lISiOIl 
\\'indowl-> (DIlJ'('hln'Il('hrl';l~t(,l'l: alld tit£' (';-;\'ahlishnlellt of ,,:ISCHIal' 
t'olllle('(iouH bphH'('1l ~('ioll alltl :-to('k. III gllnyull'-Hullf!O\WI' mil'I'o
g('afts, II\(' hlitill] (·,f('('t of till' unioll is lltt' fOl'lllutlon of ;l conbl('L 
ItLVel." This ]a\'(ll' ('(JIl:-,is{s l'hipflr of ('OIwulatl'd ('(III ('0111(111[" (\('l'h'e(l 
Tl'eml illjUl.'pd ('(,l]s of lhp g'1'nft lial'llH'l'H :'\IHI is hOJ'([PI'Nl h~' ",11011' 01' 
injured ('('lb, If tIll' \'Ill ;-;nrfnl'PS HI'(' ;-;11l()oth nm1 \Il\(lPI' pt'l'l'SIU'P, tIlL' 
('ontnt't laYPI' i~ [hill alit! 1'1':-'l'lllblps :1 (hh'I\{'IH'd ('P11 wall. If til{' ('011
tatting HlI'dH('l';-' nn' tllH'n'll tUH1 HO( 1I1\(1l'I' »I'('HSIII'(', the (,Ol1tnt'i 1:1),('1' 

is Imllld al\(l il't'l'!!1I1:I1' HllIl oftI'll b"l'Uk:-; HP:ll't to !pa\'(' :til air-Hilt'll 
l'ldt l>etw('(lll sl'ioll !llld stol'k 

..As the ('olllad ln~'(,l' f()]·I1J,... a ha1'1'il'l.' to tl\l' as('(IIHling anddesCl'lHling 
!:illp How i>l't\\'Pl'lI ~I'i(jn lUlll :--tll('l\:, it IlJllsl he ('limll\lltNl bt'fol'C':L gl':tft 
(,11I1 1)(> ('01\;-;1dl'l'('11 "i1l!'C'l':-:-,i'tll. PPI'IIlIl11t'J\{' l'P{elltiol\ of th~ ('onlaC'( 
la.\'('I' 11ltiI1Hltpl" 1'l'~It1t:< in (Itt' dputh of tilt' SC'iOIl, 01.' of both scion and 
Ht(wk. ElillJinillioll of tll\' ('ooluI'! 1a\,pl' ill guayule-sunflo\\'Pl' crr:tfts 
i:-: (iff('l'tt·tl tln'ollgh [ltl' l'Ol'JlllltlOIl of Il'illlsfllsion ,~·i.nd(}\\':-: and ]oc~lized 
('('sorption I Jig, !I~ .ll, I)J'Ill'l'~SP;, l hat n n' usually l'O1l1 p1('II l('nl:lI'Y, 

from phlU!'llI Ilf SlllIlIlI\\'!'(' (0"'1\1'11 g\la~ult' ;;cion, }( 100, P, Longltl1ditml 
Hf'('t!lIJI oj' Ilfl"lll l'Pgion or gl'llrt. :! \\'l'('k:-; old, showing 1)1'PI11;: ill \'(JJ1t!l('t InYC1' 
und !II"'! ]O]lllll'ut IIf It ImulI Ill' , ..hort I'tlJIllltllmlikp ('plls in til(' suullower tiSSIlP 
udJjl('Pli1 (0 Iltt' l'OIlI:tP[ 111),1'1', ,1:10. (:, (ll'llft'\lnion fuilllrl', J.'Ol"lIIilliollll!' 
111'011(1 \'I!Il<'l'llt ric, I'i ll,t!: of I'lllli"! IImli1((' llss\ll' In Sl1l1l1o\\,\'I' HU)(']" ><] 00, 11. 
Section through 1)118(.' !If gmt!. GlJtlyulp ;;('1011 1m>! giYPIl riR\' to l1\lIll('I'()\IS 
lutt'rlll root\l'ls, ,: 4:;, 



r' 
! 
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Tl'lIllSIWdOIl windoWii in gllllyule-sunllowel' gl'llfli'l lire loealized 
l'l'giom; of, dh~i~lillg and plol,lgHtilng ('elb llilal ~)l'idge t~1l'1 COllhl(t:t .layer
Illl(l establIsh d,,'('('!: (,OllllPC'tIOIlS wtWCPI1 lIP· tIS5t1PS of: t: 1(! g!'n::f' pad
HPJ'S, lnit in Is of l'iueh II'HIISful'ioll windo",s ol'igillat(~ alollg the eon
taet layel.' on t11P Sit'll' of pithl'l' Sl'iOI1 01' sto('k but 1II0sl: orten Oil the 
SlIl1 f.\O\"l'l.' side, which l'PPJl1S to possess I he highel.' !'egl'IH'raJiw a bi lit,'" 
.. \8 the trnnl't'Ul'ioll \\'il1dowl'i dl'\'('lop, Ih(' ('olltnd IIt'y('!' is bl'oken :tnd 
displaced (fig, 0, IJ, (') :lnd the. isolated piP('cs lIl'e suusl'qul.'lltly 
fl'Sol'bed 01' wallpd-otf h~' Ill'W lisslIP (fig,!), E), 'fI'HnHrusion windows 
htlYl' it 1irnitNl yt'l'tJC'ul l'X(Pllt (fig, (J, F), l'x('('pl .i n I'c'gions ",lIl'I'l' 
Jlworablt' ('oulad IlPt\\,l'l'll sciOli IIIIc1 :itO('" I'pl'iultpdin nn ('HI'I,\' !'t'l'i()l'P
!lOll of t]ll' ('on(ad InYPI" In gnaYlll('-~..allJflow('I.' gl'afts, tJ'ulIsfusion 
windows tnk(' 7 01' Illor(' day:; to t!('\'C'lop, KI.'t'llke points out thnt 
initiation of II'lIl1l'if'ul'iioll ",.indo\\':i is stillllllat.C'd by til(' IWlIl'lIl'l':i of 
Yasl'lll:u' t h;l'ilH', 'I'll il'i il'i t I'UP ill gllayulp-HlIll(lower gt'tl:ft:i, but g<'l1
('I'ally, !JC'('aWiP of t11P 1)I'(Jxilllity of' rasl'lilal' ('IPII)(,lIts ill th(' tisslI(':i or 
lioth gl'I1ft P:U'[Ill'l'", HO ('oll:-.pietlOllS {'Ol'I'plal ion is nolicpablp, 

.\ Ithough t l'alll'iJ'Ill'ijoll \\'imlo\\'s a t'jsp on I,\' i II lo('ali~('(l "pgiom;, It II 
IlHl'('lll'hynUl ('('11:-. of tll(' ,,[oek ad jael'llt to Ihl' ('onta('t. lH.\'('l' IIIH](,I'gO 
lwl'i('linal dirh.. jolls and 1'01'111 a IJI'(wd [mild of ealllbiuIIIlikc., tisRne wit h 
till' (,pJ I" a l'I'U IIgpd III :-.hol,t \'('I'( iell I t il'l':-i, This la \'('1' is eom;pieuotlsly 
11I'wld in gl'uJb \\'hl'l'(' union b\'lw('('1l :-;(oek :nd H('ioll iii slow Ol' lI.n
,,1J('{,l'S,,/'1I1 (fig,!), (n, JIIl:i\1('l'('l'isful gea!'ts. ('ell di\"iiiiolls ill this region 
('(,II;;l' aftt'l' (lIP l'oJlluel layl'l' Iwl'i \)Pl'11 l'lilllilllltNI. ('pH activity ill Ihe 
,,(,jOI1, ('!'i]l('dally if it:-; bnl'i('i" t iPPl'{l with root. tissue, givcs rise to 
11l11l1l'1'Olll'i Intt'I'all'Oo(lpl;; (lig;;, D, II .. illld J(J, .1.), Some of tlH'~l' g:I'O'" 
diagonally Ollt \\':11'(1. piPI'C'ing in tlwi!' pH:iSnge th(~ e()ulnl'f IaYC'I: (fig, 
!J, J)) and til(> jU{'kpting Hlnflowpl.' stol'k, O(hpI'ti \)('nd nlJl'lIptly dowl1
",ara, lH'lIt'(I'atp tIl(' tbsul' of the l'ito('k, t1ndi f th(, gl'aJt IInillll is {'Iosl' 
(0 tl\(> ground p!-<tahli"h ,th(>lIl~l'h'l'l'i ill tht" Hoil IUlll gradually replace 
till' l'itol'k Ill' tIll' :illpplYIlII! OI'.!!Hn rot' wall'l' aud 11111 I'i {'II ts .. 

Thp pIll,tini 01.' ('()Il)J1INl' ('lilllinatioll of the eontn('( la.rt't' pt'I'llIitH 
;;0111(' ~;q) 11I0Yl'lIll'ut lll'tWl'l'1l H('iOIl nlH1 H(o{'k, out a 1101'111:11 flow is 1I0t 

p;;lnlJlh.,jwd unlil flIP \';\;;('lIlnl' tiSSUl'::; of (he graft pat:lnt'[';; al'e unilNI. 
'I'll(' fil'l'it YaH'ldal' ('OnlH'l'tiol1s np]l('tll' in lhe st'YPI'('(1 hal\'l':-; of' II\(' 
slIl1f1mn'!' stoek lll'al' lhl' l)H!'ip of (ht\ gl'fl.ft (fig, 10. B) and ;;oI1H'",IIat 
lull'l' ill nIP IJ'HIISfu:-.iol1 windows !J('("\\'('l'1l sl'ion and l'ito('k, Thc'y HI'P 
l'l'pJ'P:;t'lItp(l [,,\' :-.1101'( Pt\l'PIl<'hYIl1H ('('lis wit h hen l:\l'jf'OI'Ill t h.i~'I\l'II
ill!!S Hu(l ligni1i('d walk ])i£fpl'('ntintioJ1 of Yll:-;('ulal' elellleriis pl'O
('('('d~ (lJ"ogL"(';;:;iv('ly along (1\(, path or n tl'an:-;fuRioJ1 windo\\' and in Ill(' 
!liI'P('(ion of lhl' IIl'al'l':;t \':JS('IIlul' Imnrllc' of tll(' gl'aft pal'(IIP], (IiI!', 
HI, /)).. The first Xyh'PI ('('IIH HJ'(' shOll and iLTeg'nlal'j P]PI11t'1I\:-; JOI'II1l'd 
lat('I' a]'t' IlriH'(' 1l01'1I1ILllllll'nglll, \\'ltll l'i(,lIlpllll"" 1111(\ ('JHI-wall o]lPlling, 
OftI'll dil'tillt'll)l'(WHllllJiIlIllHk(' !'iII'HIll\:; pxfpnd 1'1'0111 (hl' t iHSlI(, of tltl' 
stock Ihl'Ough H IJ'all;,;fll~i{)n window illto the sdon tfig. 10, ('j, 
SIH'h ;,;tl'nl\lb may O('('ul'iiol1ulh'l.Jp ('xten~i\'(' nllll eOlln('('t diJ'('('(ly with 
tlU' phl()(,1ll (Jf t11(' ~l1llll()wl'l' ~t{)('k (fig, H, E). Nl'W phlm'll1 1'1enwllt:-; 
OI'igillntp lll'UI' tIlt' xyh'llI, Tilt')' :[J'(, ilt Jil':;j~ l'('pl'('s(lntpd by IWI'I'OW .. 
('Ionga tell Pt.u'Pll('hYlllll (:(111:-; thaI fnllt't ion PI.'O\'iSlOna II" H:-; ('ondul'tin!! 
unitH until l'iil'\'p t'lIb(':i lllakp, tlwil' appl'tlI'IU\('P, The 'position of till' 
pal'c'[H'hyma (,pill' is nSlIally il'l'('gl1ial', but the' nonnal ('ol1al(,I':11 
tll.'I'ung(·lJll'llt is l'\'('I1II1HII), psilliJ1i!'ihl'!l. .\ I'plul'll iOl'OIl1plt'(!' 1101.'. 
llUI]c'Y in hll'll('\II1'(, has not b('('n obs('I'ved, as tlI(' oldpst s('I'i{'s studied 
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• !t ••!I III 1. 111'1';.1. 'II' "I' ,·•• lH:lI'l 1:1~"r 111""'1;.:11 fllnn:lt'"I, "I' II'al"rlhillll 
\\ir1ifn\\ ... ;-4tJlf t·p..,Un·tiflli 1.;lh'l'al !'lIulI,·) ,1t-\fltupiu;.! ill ~l1a~tt"· ,.·inIL • liltl 
1:. l,-I"j,fi-ilIlIPIII .. I ''''''lIlal .."ltlll'f'li"Ii- j,{,l\\l'H "('\"l'l'd Imll.·" lit "'111111111\'\'1' 
... (IW)" lop, (, ~t};jJHI oj prfwalllhit111l hl'id~p ... tllt· l'III1IHd hl~I'l' hptWl'(lll 
...rhllt .11111 ... [llt I\. 11111 /J . .t tiH'tl J'lI!t 1cil uU Hf '~I ... I n)nl' ,·Iplllfllll ... ill tl'';lIl''''~ 
1U.... (oJI \\ llulu\\ 1(111 
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gt't'W only n \\'Pl'].;:". TIll' :f!ndOl'fl llc('elel'llting 01' (lelHyillg the ]lOI'IllH]
ization o1! the tisfillCS ul~e pl'obably 1Il11llHOllS and. YHl'.ictl, bllt oJ thes~ 
the ('ornp]Ne and Nl.I.·.Iy eliJ1lillllt.it)n of the (,OlltUC't: lnye[' nppeal'S to be 
the mORI i 11 I))ol'hm I. 

SlIl1l11lal'i:r.ing. nIl' Hllutolllieal ehangt's thnt H('('OIl1pany the nnion of 
tiSfllll'S ill gIlHnl!t'-sun(lowPI' llIi('I'ogl'IIHs in\'ol\'(~ fltt' ('Iilllinatioll of 
tllp ('oil/net ]:1.\'('1' bpI \\'('('11 tilt' gl'aft, pUl'lm'I'''; lln'ollgh l'(ISOl'ptiOIl and 
JOl'lllation of tt'ansfusiotl \\'i[\t10\\'s and !'lIP (>s(ablishllll'll( of YHS('lIltll' 
('011 II ('('t iOIl Iwl W(ll'1I seioll lIl\!l stoek. 111 I,.!;I:lifts th:lt failp(l to lwt'olllP 
(>stablishp(1. th(l ti:-sllPs of tIll' p.'I'U I't PIlI'llI'PI'S ha(l Ilot IInit(l(l PI'op(I!'ly 
lind c1idno{ jJl'O\'iclp tl([N{lwtl' conclUding ehannl'ls I'(H' thp ll1()\'(,lHl'nt 
01' wMl'I' alld .lIU(TiPl1ts. 

Ttll<: ACel :\il.'L'\TIO;\; OF HnmEI{ I:\' IVrEHSPECIFIC A:\D L\TEH
GI';:\EHIC GHAFTS 0/0' Cl'A'tTLE 

H~' (',1111. .\, '1',\)'1.011 lIucI II, ;\1. ]:1,;,\1';111\"1' 

Til illitiatin!!.' :-,(u<lit,;; on til{' 111:11111('1' ill wIdell I'ubh('\' .is I'01 '\I\('\I ill 
plants. tlll'l't' ill'OSl' tILl' (l1l(':-;(ion or ",hal (':11\'('1 gl'nffillg' por(iolls of 
J'tLl '}I(,I'-PI'O<l lI!'illg' pla III S (() pOl'tions ~If lIon-I'uhbl'l'-pl'OlIIICi IIg spl'l'it'f; 
wOltirl Ita \'l' Oll t1wi \' l'ubbl't· H('('UI\Illin( iOIl. 11\ ot It,ll' wOl'(ls. \\'0\11<1 
;t pili III (lin( 11Ol'nwll.v jJl'odllt'('14 I'ubll(,t, pl'p(lll('P it a( all 01' ill llol'llln1 
qtlHlltil it':- \\'h(,11 ,!!.'I:n I'll'd to a lloll-I'lIhlJlII'~I'()\,lIdng plallt: 01' would a 
I~OIH:"lJh(II'-p\'(Jdll('IIl!!.' plllnt IH'odll(,(' l'lIbllt'l' whell gmftt't\ to n. t'llbb('l'
fOI'nllll.it plan( { 

TIll' fi.l':,t :-,11.'p ill gninilll,.!; tILl' aIlS\\'('I' ,ra" to dt'wlo(l 1lll't1lo(lRl'o" 
llIaking' slich gl'a'!'(s bpI \\'l'l~1l g'llHyulp (i)lIl'lill'Jlill/ll (/I'fl('/datulII) alld 
llon-I'ubbt' I'·l'ol·llring plall(s. Tnylm' alld Bplll'dh'[ (Pp. (i (0 JOJ HIJ(l 
•\i-tselnYng'l'I' (]>p. ~~ to :W) han' (l(,Sl'l'ilwd tIll' IIIl'thorls Ii 11 nil.'" <1(1\'('1-
ojJl'd IIlld (ilL' pll'(I(,/s of su('1i inl(II':-:pl'l'iIil' !-fl'ar(:; 011 !!I'o\\'th, This 14('('
(ion 1II'(>s('l1l;; llip l'('sLilts of (lIP nJiJill'l' (lelt'l'llliliatiiJlls Oil (11('s(' plallts 
111111 di};l'Il~s(,s tlwll) in I'plnt iOIl to tIll' qlll'stiol\ l)oSpl] abort" Oillya I'PII' 
1'(>PI'(,~('Il(ilt in' (,XP(,l'illll'llts aI'(' (lNWl'ili('(L 

:\'lETllOt)'i 

'1'.1)(> llll't hods of jJl'()('l'dlll'l', tfll' lllllllbl'l' oi~ n'plieatiol\s 01' p1nllls ill
Yoln'd, I1l1d [1;(' t'ultlll'nl p)'ad kl's 111'(1(/ ill p:1'o",illg tlIP plnn!'s 1111\'(' \)('llil 
(Il'SI'I'iiJ('d Ii\' THylol' IIlld Bl'I1('t/il'l Oil p:w.'PS' (i to ~~ of (his Inrll('lill. 
'1'1\(\ l'lIhlw!: dl'li'l'l)lillaliolls Wl'l't' 111:\llp' nt'l'llI'dill/! to til(' Jlll'tflo<l 
(/ps('I'ibl'd hy Tl';llliJ (J.!). l'X('l'[I( Oil (lit' fl'w o('('asiolls wll(llI till' 
iJl'olilillatioll lIlPtl\oci of "'illits, ~\\'ain, and Ogp: (1,1) WaR II S(' <I , 

HESlLTS 

GLA \T LI~ 0'1 GI.l, yt" 1.1, 

Ol·tlf(ill/! 1)('1' 5(' did Ilot 1111'('('( (Ill' 1.!'1'()\\,tll 01' illllWil' (lIP pIa 11[5' 

abilit)' (0 lll'('Ullllll:t!l' )'ublll'I·. <ItI:lYlIl(' gl'nf'tl,<l on p:llaYlIh- \\'11(111 (jill.\' 
4, wl'pks 1'1'01\1 s\'l'll. as ,,,(>11 as 7-llHmlh-nld plnll!s, hnd at flnn'l'sf (11'Y 
w(>igh(s lind 1'lIbb(II' IH'I'('(lll[ngC's. [l1I(l 111'11('(' (otu I HIIIOllilts of 1'lIblH'I', 
lIO( iiigllifieall[ Iv dill'{,I'(,1I1 fl'wn th()~p or UII!!.'I·U ('(I'd ('Ollll'uis. as shown 
ill liP:lll'('ll, ' ' 

• 


• 

• 
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GUAYUJ,E .\ND .MAHIOLA GHAFTS 

• 
GUllyule, wus gtrrfted hl val'iolls <'ombinntiollS with HHIl'ioln, (Pm'

theni7l1n inca-nun1-) , which normally a('('lIll"lulates Yel:y little rubber, 
AU of t!le plunt~ used were I'cry yonnf5 nlld were slJOwn by analyses 
to contfi.l'n wry ltttle rubber (0.10 to 1.2·1 mg. pel' plnn!") when gTllited. 
Subsequent growth was mude from the photosynthetic Pl'Odllets of 
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P[(Il'It!'! l1,-])!'r "'('ighIH n Ilel I'\thlll'!' PI'I'\'PIIIIII;"('::; of 1"('II'·gl'lI ftptl ,L:\1I1YlIll' iI IIll 

1l1l1-;"1'UI't('<1 ('oul!'ol'!: II, ~li('!'oJ.!!'lIt:I:,; of \'(,IT ~'Illllll-;" ,L:1l IQ'II If' liN'(lIillg:,;, hili" 
\'(':-;11.'(1 1,<'; wl'l'ks :l rt('!' j.!!'nft ill),:: II, 1I1l/;"I'1I 1'1 (>11 glillYlllp ('(1111 rolH rOt, /I " (', gl'llftNl 
!.I-lIIouth-old ,,)HlltS, 1I1I1'\'I'Sll'd :.!:.! w('('ln; 1It'lI'I' gl'IIt't"III/;"; HIIIl d, 1l1l,L:I'III'INI 
gll(lynle (.onll'ols for (', (DifCl'l'('1I1 iwnl(1 III' 1'1IIJhl'I' jll'I'('l'llllll{l'S lIH\'(\ 1'01' till' 
tll'O IIge eIIlH8('S,) 

leftYl'S oJ the oppofo'i (p sJlC(' ips, 01' from len \'('S of bot It sPN'j (IS. <Ie llt'IHl iIIg 
on the gL'afting ('OlllhinntiolJ. ' 

• H:UT('stS "\\'('1'(' llmdt' at J alld J~ I1Hmt'h::; nf'tl'l' gl."rt.!'ting. The lllll'
n~st nt.J: months c'ontllinp(l I'HI',Ying llllmbN's of plant::; rnnging :1'1.'0111 
2 to R 1'('1' tl'pntment; hilt thp 12-nlOlIth hnl,\,(I~t t'ontaillcd 12 pln.nts 
oJ: i111 tt.'llatIlH'llts ('x('('pf J. I\'hit'h ('olltnilwd 11 ph~n(s, .Dr~' wl'ighls 
and l'lIbbel' PPI'C'('ulag('s Jound in till' Ylll'iollS IHIt'!S or th(, plants [U'C 
sl\Own graphienlly .in lign]'('s l~ and la. 
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Ifll1l'tU;: 12.-Dt'r weights and ruhhct llCt'(!Clltllges of. L'('('ijJt'oeal grafts of gnayulc 
and llllll'iohl, gl'OlY1l ill 01(' gn'('Il)HIIli>l' fOI' 4 1lI00ll'hs: lI, ';'Ilal'ioIH 011 ):,(l1H~'1I1l': 
1J, lllHl'iola Hnd gnnYllle 011 gllH~'lIll'; I', ):,(nHrl1lp Oil IlIH1'ioln: II, gnHYl1lt~ nlld 
JIlIIL'iola Oil lllHl'ioln; r, 1II1):,(1'IIHl'!l II1l1l'ioll1; 1111(1 I, lIngl'IIHe(1 gllnynlp, III 
IJ ItIHI d, the I('HI'CH llllc1 Sj'(,II1f; 111'(' RhoWll Hho\,(> (lilt' Illloj'hl'I' 11I('I'(>ly 10 in(1ielltp 
lllhIHi\'l' wpi):,(ill'f;; Ul'tlUlll~.. tlll'Y IYl'1'(, g;rartl'll tlt'ar llwir ha!<l's aull tlte toVi' 
01' both spec'il's gl'()W II t tlt(' :;[i Ille lel'els, 

,\Vhe.ll the plants wen' hfl1'\'efi/"('(l, + llJont1u; n:l'tel' they had been 
p:ra:ned, the gUll.yule stumps lJe10w es('1!lsive1y llI:u'io1a tops had l1lade 
considerable rubbel', though the per('entage waS signifieantly less than 
w1len the fitellls and leaves \\'(>I'e all gU:l.yule 01' a combination of mHl'i
oh and guaYIl1l'. The I'llbbel' percentage o-j! rootR of gnavule under
sto('ks h:wing cxC'lusi.Yely mal'iol:t tops WHfi \'cry low. . 

The bispecies tops, tlll' t-otHI dey wl'ight-s of thelpaves Hnd of stelm; 
which were similar to thosl' of lIl1gl:n.-l'tNl plHllts, had 1'lIbber P(,I'C'cJ)t'
ages in the gunyule steJ1ls~ stnmps~ al1d roots as high ns those in the 
lIngrnfted gllayult' ('onh'ols. Th !IS, pn 1'1' iH I suIJst-i t!lt-ion of tlle gllH'ylIle 
lea.ves wit'll m:u'io1a lea\'es didl10j "l'CllI<'e I'ubbl'r aCC'lIl111tlatiOIl in the 
woody tissues of gllayu1e. 

~rariola growing :IS Ol1l' C'ompOl1ellt of gunynle-mnriola bispl'cies 
tops C'ontal!led, at'~ months, sign i fiea nfly gl'ea {'('I.' pel'(,l'ntages of r!lbber 
in its Rfems nlHn waR ('onta.inecl in the llHtl'iola stems of single-scion 
tops or of ungraftNI rnariola. This Ill'ld !'r'ue whether the ll)al'iola. 
was the sciOli 01.' tl1l'. stoek slwc-jl's, Tlll' a('{:Ual I'l1bbel' pel'eentages 
were vpry low as (,OIlIPlll'l'd to glla,Yu1e n.ne! wPl'e tI('('ompnnil'd with 

• 


• 


• 

eOll!';idemble shmling, wllich may ha\'p eOlltr'ibtlt('(l 1'0 the e1fcct-. 
Lit.tle is knowll or the inf1uenec of envil'onm('llbtl -l'aet-ol'S 011 growth 
rntes ol'1:ubhel' a(,(~11l111l1at'jol1 in JII1lI'jo1a, .. 
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Gua,yule harvested at 12 months showe(l great increases in si;r,e and 
jn rubber percelltages, but, wi(:h a few exC'cptions, the genet'lIl eH'ects 
of grafting were the same as a(- -L 1110111115, The rubbcr percentages of 
stumpH ami 1'0otH of gllayul(> IIIHlerstockswith l'xclllsively mal'iola
seion tops cOlltinued to be 10wl'1' (-hall in tilt' lIngeaf\ed gua.yule but 
they had increased to su('ll an extl'nt that til(' diil'el'PIH'(> was barely 
signifiC'ant. Hubb(>e PPL'C'(>l1tagC' of till' stems of ungl'aft:C'd gun,ynle 
had b(>conw slightly !lnr1 signifkalltl,Y higlH'l' than in til(' grafts, Also~ 
the. l'lIbber Pl'I'('('lltages ill stenls of lIngl'afted lIIal'iola. alld excluHively 
maeiola-s('ion tops had illc'l'eased to sll('1l t'x('(~nt that the,\' were no 
longer signiHC'ant:ly 10\\'('1' than the 1llUI'ioill stenls in bisp('('il's (ops, 

III this Inttpl' llal'V('si:, Slllllplt's WP1'P taken of l-ill(.'il segnwllh.; .imm('
cliately aIJo\'(> the gear!: ullions, Su('l1 gua)'ld(> S('gll}(~I,lh; of grafts with 
bispceies tops sl}()wet\ sl ight Iy h ighl'1' P('I'('('lItagt's of: rubhl'r than thc 
[wl'l'age of tilt' I'emai n i Ilg st:PIll:-l, The ilIa I'iola s('gllH'nts in the bispeeics 
grafts find Ullg'l'a ftl'd lIu\I'jola IHld. HiglJifknntly highl'1' Pl'l'('(,Il!'ilg('S 

01' J'ubb('1' thnlllYl'I'l' ,roulld ill till' I'Plllllindp!, of th('i!' stt'nls, all nlC 
Illfll'iola 1'IIJ)I>(,I' ]lPI'I'C'nblgp!, bping \"PI'Y 1m\", 
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1,')(;['111'; 1:\, 1)1'," Wl'i,!.dll:< ;lJld l'uhhpl' 1II'I'('('JlI:lI!;I':< or 1'('('il)l'O('lIl gI'll 1'1" or gllll~·lIl(' 
lIlId 11111 !'iO!:I, gl'oll'l! il[ I lip gl'(,!'1I1101l:<1' 1'01'1 ,,'(';11': II, :\1 U I'iulll Oil gll:l.l' II 1(' ; Ii, 
1I!111'ioin IIlid 1!;(\:I,I'1I11' 1111 gU:I,"III!': r', 1!;II:1,"III!' (III 11I:ll'ipl:l: rI, 1!;II1l.l'nh' IllId 1II:ll'i 
oln Oil 1Il:1I'ioln: (, IIl!gl'IIJ(l'd 11I:ll'iuln: :llId t, 1Il1l!;l'Urt!'cl ,glHl ,I'll II', III 11'(':1(
III('nl:< Ii :llId d, IIi!' I('a \'(''; :llId slPIII" :II'!, "lioll'lI :I h(l\'(' Oil!' :I 11111 IIPI' IIIPI'pl,\' I (J 

Indicall' lulriilh'l' W('iglll:<: IH'lll:lII~.. 1111',1' WI'I'(' gl':lf!I'(J IIP:II' I lI('i I' 1111';(,'; /1\1(1 

till' 1011" ot' hul Ii "111'('11''' g'1'('\\' III ill" ';:1111(, 1(',·(,\,." 
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f.'Wl'llJ; H,-Pl',\" 11'('1;,;'111:-; I III<I l'nlllll'l' t1('I'('1'11 1 111-(1':-; of 1111'('(";;101')' !-tl'llt'!;; IIr 1-(\llif\lle 

1111(1 11lIll'iola: (/, C:1I11~'1I1(' ('Olll:linin;t II 1IlIII'iol:I ~(('IH: (I, IIngl'lInl'd g\l:I,\'\lle 
 •
('ollrl'ol: (', 1II111'10/:1 ("mbllllillf..( n f..(l1nrul(· ;;It'm: Hilt! <I, 11111-(1'11(\1'11 111111'1\,111
('oll/ro!. 

To iJl\·t'st-iglll'l' f'1I1't1H'I' tIl(' I'lIt!' of' H('('lIl11li1utiOIl or nIl)!)!' I: in glillyulp 
and lI1al'iolit. ",hpn l'lI('h "':1:-; making- g-I'owth front lllat(,l'illls i'lIl'1lished 
by til(' oppo:-;ite spl'('i!':{, plallts \n'l'P twi('p g-l.'nftNL so that in eaeh plant
a 8(·(,tioll of tilt· Il'Llllk was gUlIyulp alld tll(' fop. slllmp, and J'Oots \\'('!'(' 

l1Ial'ioln, The l't'l'iPI'()(,HI ('oJ)Jbimltioll WlIS also Illadr, Such gnrfi:s 
"'ith lIngl'a/'tpd (,Olltl'ob of both sl)(>('i(';.; W('J'P 11I1I"'{,81(>([ nt 1-1: month;;. 
FigllJ'(' ].j inrii('atpi' til£' dry \n'igltts and I'llhb(~l' ppl.'c(·nhlg-ps f01lnd in 
tIll' ytu'iolls parts of 111(> plant;;. illt'lnding BPetions abollt a ('III, in 
lellgUl 10('al('11 illtnIPC/intl'l.r a "0\'(> a 11(1 bplow tiJeingl'Hfl('d pOltion. 

Tlt~· ),!'IIHYlllc' li('ions ()('('Ilpying a pal'l of Ill(' lIIain ;;tl'111 of pl;llIts 
otht'I'\\'isp i;'ntin'lv IIIH1,ioln ('ontain('d 11\)0111' the samp ppl'l'('ntugt' or 
J't1hbpl' ali till' sl('lIis III' III1~Tafl('d /!lInynle plants 01' tIl(' StPlllS of guayule 
containing a mn.l'iola s(>('/:IOI1, l1£'ilhpl' difJ'rl'('n('p Iwing :;igniti('aI11 ai' tllP 
ti-PPI'('l'llt Ip\,('1. }fOII'I'WI', II\{' S(\1I1S and h~a\'l's (rr thl' gunynlt> lliants 
lllll'ing a sl'('1ll s('ioll oJ nlH.l'iolH ('ol1lained mOl'c' l'lIhbpl' ill IWI'C'('nblgl' 
and totnl qlluntJiy nWIl \I'af, in file ungl'aftNI c'onll'ol;;, 

Slll'pl'i~ingl,\', t11(, mal'ioln wood growing within ;\ (·lll. aboyl' Ol' bl'low 
I'h(· guayult' lin ions ",as Hi to 20 Ii nws l'idll'I' j n I'll bll('I' thall I he l'PIllH j11 • 
d('I' of til(' rna I'.i 01 a. St"PIllS and about- HtiuwB l'ic-hl'I' thall tIll' ('O/'l'cspond
ing Jlarts of 10 0\11" of 12. IIl1gl'ni'('t'd 1lI!Il'iola, '1'l1i8 enrieh1l1Pllt was not: 
eOill(',i(\cllt "'ith ally uppal'l'lllstulll ing, 'rht' l'ubJWl't'III'iehnwnl o:f ma

) 
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riollL was t.he same whether the gm'ft waS of lllariola on gnaYl11e Or 
the reverse combination, In the case of IlJal'ioh :llljaccnt to n stem 

• 
section of gllnYllle, anyinHuenec of the. guay 11 Ie on the rubbl>L'-lIlakillg 
eapacity of lllal'ioln ('ould not be ascribed to photos,YlltlH'ti(' 1)1'o((lIcts 
derived :t'I'om gllaynle leaves. sinc\.' there W('1'P no gllaYlile h.'aYl's 011 one 
of the sf'ries of gmft8, One of the mHl'ioln ('ont1'018 was somewhat 
higher, and anotlH'I' 11111eh higher. ill I'lIbLwl' ('ollfell/: thall tlll~ ot!\('1' 
10; bllt, \.'vell so. the illflllen('p of gl'a-t'ting with 1!1Iayllll' was sil!llilil'ant 
beyond the I-pel't't'nt leveL ~\Il of the IlWl'iOitl I'ubher LWI'c(,lltages 
wel'(, ,,('l'y low ('ompal'NI to thos(' of gllaYllle, 

Gl'nfting did 1101 inflllene(' the l'ubbel' ('ont(lni oi' the roots of Illariola 
01' glHt'ylIle, 

CFAYl.LE ,\ND I'All'I'HENIU~1 STHAi\IONIl:M CHAn's 

One gL'OUp of l'e('ipl'ocnl grafts of I!lm,rl1lp and PI/dlu'nil/lil .~ti'amo
niulJI wus gl'OWII in the gr('('nholl!'p lor 1 Yl':lr; a sN'olHl gL'OIl p was 
gl'OWll ill tlte (1('1<1 'fol' U lI1onths; lind. a. thil'd I!I'OIlP WlIS gl'OWIl in the 
field lOl' about :.U 1I10ntlts, Th('. distl'iblltiolls of (liT \\'('ights and 
rubhel' lWI'(,pnf:nl!('s :ollllll in th(' plants at hnl'\'ps!: nl'p !-ihoWIl ill figul'es 
Hi, iii, a11(1 1;, 

• 

Of' tIll' gl'('('lIltollse SPl'il>S, tIl(' gl'afts or gllaYIII£, Oil 1', sll'llJllOni.llllb 
had sil!nitiealltl,V 11101'(' 1'lIl>bc'l' hy lWI'('plling(' and totnl qualltity in 
11\(,il' stl'IIIS fltall was fonnel ill tI\l' St(>IIIS of IIllgl'afu,.d glln,rllle ('011
tl'ols, This ",us intl'I'pl'pted as brill!! the 1'('sll1t of bpt!"PI' lit ili:'.at ion 
of I1l1tTients by p, ,~tl'(lJI/OJd/(lII, I'oots ill tIlP lil1lil(><1 qualltities of soil 
eillployed in til(> 1!l'l'l'lIhoIlSP ('111 til 1'(';;, all l'fl'pl'l that· \nt:- \:\('killgill 
the' olltdool' sPl'h's, Trac'ps of 1'111>1)(.'1', a \'Pl'agi IIg o.():.! P('I'(·('IIt. \\'PI'l' 

fOil lid i II tIlt' p, ,¥/I'(lIl1oltiIlJII l'Oots () f ~ra frs. bllt II 0 Ill' ill t Itp !'Oots of 
ungl'uftpd ('ollt ...ols, How('\'l'I'. sll('h tl'nel's of 1'1Ibb('I' w('n' considered 
of (lollbtflll sil!llifil'lIlI('P, Ill'enllst' silllilal' qllantitil's \\'PI'P 1'01111<1 ill 
1'(lotS of nOH'l' 1I1l/.!'I'aft·p(\ I', N/I'(U/Wltill iii , 

All I Oil!! till' 1i1'1<i-gl'o\\,1l sl'l'il's hal'\'('stt'd at !) 1lIOIIIhs, !!ttaYIII('-s('ioll 
stNlIS had ~Ii!!htly bllt sigllilil':tlltly lowl'l' PI'I'('pllI"agl's (If 1'11111)('1' thall 
WPI'P foulld ill till' stpnls of 1I11graftNI gllaYlIll', This pl\,pd is opposit,p 
thnt nPPl'Hl'illg ill till' gl\'PllhollSP sl'l'il's and Illight" \)(' ('ollsll'IIP(\ as. 
{hp I'('!-illlt of I'll\'il'OIlIlll'lItal (,II'I'l'fS l'athl'I' titan as a 'l'S.POIISl' to 
p'l'afting. 

Tlll'l'(' \l'as l10 sigl1i1i('alll dilfl'l'l'lI(,(' ill (hI' pPI'(,pntap:(' of rllblll'l' in 
j.!.lIaYlt!(' l'ootS or p'rafts alld l'Olltl'Ol~. t\tollglt till' IIIHlL'rs[oeks Illa<ip 
sip:llifi(,Hlltly 11l()I'P j.!.'I'O",t·!t thall (Il(' I'oots of the' ('olltl'Ols, 

Ullbbpl' ill till' ;;t('ll1;; alld I'oots of I', ,~/J'(I11/O/lil/lI/ alllOlIllll'c\ to t I'a('p;;, 
rH Ill!i IIp: 1'1'0111 rJ to lJ.t); 1)('1'('1'111. Th('l'l' WaS 110 II ppa 1'('111 pffl'('(" on 
l'ublJ('I' pl'oll lI!'t lOll frOl11 gl'aft i IIg willt )!IIH,rllll', 

• 
III tIl(> Itnl'\'(';;t· of H(,ld-gl'o,\'1I pIa lit;; at abollt:.!! 1I10Jlt Its aflel'l!l'uH

ill)!. thp plallts WPI'(';; to I'i tilll('S lal'p:l'I' thall thosl' ill (h(' ('a 1'1 il'l.' IHII'
\'('sL Tltpl'p was \iUlp ('lIallg!' ill I'lIhl)('I' IH'I'('('lltagl':- 01' si:'.p I'Plat iOIl
:-;hips that Ilti)!\tt Ill' {'ollsidl'I'P<\ as pll'(,(,ts of graftillg ('ollihilla(iolls, 

(;L\Yl'I,E ,\XI! ,Jlml·S,\LE'\I-,\I:TI<'1I01'J.; nll.\FT'" 

OllaYI!1(, \\'as ~I'nft('d Oil tlte .J('I'lIsalt'nJ-;ll'ti('ltok(' (lIdirllltll1lN tu
lit I'O.W:~), bllt thi' /'l'cipl'()('al ('Ollihillatioll W:\;; Ilot 111:1(1(" Tit\' gl'afts 
Hilt! Ill1gl'Hi'tl'(\ ('()Iltl'ols \\'PI'P hal'\'('stpd. a f('\\' at a time, al p('1'iod::; 
1'lIlll!illg fl'olll !l to:.!! l1lOlIlhs nrtpl' gl'aftillp:, Till' stPlllS, tllb,l's. alld 
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]'(Job, of thp .h·)'usn\(·IlHII'tit'liokl' ('oltlaitwll U'1t('PS 01' JlHI(('l'ials that 
In'ominatl'!l ns l'uhbt'I' and I'a ltgNI !"'Olll () to !J.().\: 1)('J'(:en!. TIl(' ,»('1'

• 


• 


• 


(,t'utag('s of l'iu<,h 1'11bb(,I' ill (Itt' 1('11 \'p,., I'HI1!!C'<l fl'OIll O,;)~ to 1.10, wh i.l'l I 
is e(JI;~id(>I'ably ilion' (llall tbt' (),1~ tn o,:!.j. IWI'I't'IlI found in tlit, 1pan'.s 
of g:lIn,ruk 

Huhbl'1' ('Olltpll1 of tll(· gtla,r111l'+('ion :-;1('I11~ I'llllgptl from ·k:!!! to n,o() 
lWl'(,Pllt alld Wit.s lIot .sig:llilil'alltl,\' difr{'I'Pltt fl'OIll that of' (11(' l-tl'IllS 
\).1' ltll!!I'aftl'd ('oltll'o]:.., Lilw\\'i"p. tIn' (I'IH'P:; of indi('atl'd l'ublJl'l' ill 
Ihl' ],(;01:-, I'lt i%OIIlP.s, It lid t111)('1':- () f .J 1'I'u:-,a 11'11 HtI'!i(,!toln' IInd('I'stocks 
\\'('1'(' \lot of dilJ't'I'PIlI 1I1Hg:l1itndl' t!l'll! ill !'OI'I'P:-'IHlIHling: pHI'!" of' \111· 
g:l'Hft('(l (,Oil! l'ob, 

(,IA\lU~ n\) Sl:\\·l.O\\EH {,HUT::> 

Hl'('ipl'OI,;tl gl'a f't:- of' gIIHYII!l, lIllll ,.,llllflo\\'t'I' (Iltlitwtilw( /lJtJll/lt,~) 
of .sl'\'(,l'alltIH't i('nlt II l'al nll'il'!il';' \\'l'I'l' IIHldl' alit! tltl' pltlllt~ Jl:I!'Yl'~tl'd. 
'fOl' H1I1I1"s(':-- at nU'ioll:- lilll!'~. fl'(llll:\ to Ii 1I1011llb. al'll'i' !!Tni'tillg, 
()\\'ill!.! til dil1il'l\lli('~ of ~lI\'Yinti ill ~llIll!' ('OllliJiIlHlioll", II'" ;lis('lIs:'l:d 
Oil llllgl':- l'j 10 :!1 of tid;, llllll('lill. ouly a lilllit('d IlllllIll('!' of gTnftl'd 
pi;!lIb \\'as l\\'ailllblp. Hlnl lll(' 1'lIb! ('I' Ill'I'('Plltagl's ~hm\'ll ill tablt' :\ 
HI!' Ih(, JlIl'HI!" of Ihl'('{' to lir!' )1111111;, pl'l' I l'l':ltl1H'nt ill ;,WIll' ('a~l';, ltlHl 
ill otlll'I' ('n~l':- :1I'P ~illg:ll' <1l'tl'l'lItillati()II~, 

'!'ABLI·;:1. RI/b/II·r jl(n'utlll!II' ill li~x'/(S I!r !/mf/ulllltl/IIII[/I'C{ft((/ gllJl
,1l11I1'I!' alld !llIlIlIlIl" lit NI J'I till II!!II, 

['11- ['11
)!rnfl I'd J~rartl'd 
-1t'lIl' roots 

~t('h ... Hnl' :'lllll.p 1!(J(Jt~ 

;-illtdlu" 1'1'; 1'1111111 I'"" Iii /'. ,'1'//11 j),u"llil /'. III lci /',,.,./ It! 
n. (J:~ ()

:3 1l'0I1t! ' II 
, n. !lai Ili!! n. ~,i,i .OSO ().O~2

·1 11'0111 I" O,i~ , I:~I 
·t·4 11'()lltJ.~ , . llU h o ~a .01:; 

O;{i ' :i2!l .oa
(j 1rt()1l11'~ 

1I:~i . ()2 
Ol;{U, 1U()II(h~ . O"1i 

(;1I1l,Y1I11': 
10 . on .on:j 1l1011lh, 

! 07,-, :{I'~ 

'a.2:! !l2:{ .Il"!l . SiB.J mOil I Ii.. 
, III' .jOH

lo:t i] ';{.Oi i] -. Ii] '. !li·1 a4 lUOllt It, ~ 
j ~. I,j '.110 

(j !Il(lllth~ 
, I. 21 '2. ('I . a:--'" I ..JI 

i a. :21 :i. ill L .in1·1.- Olllllt h" i a. la 2, :m I. [);i 

I Burl jllclh'fltl'~ tlw {'lrlnl'l.(('d hurl\' gl'itilll'd 'IIltllll\~('1' li"I\(' IUl'tHl'd iJllIIII'di/tI!'l\ 
abo\'!' I h' !!ruft 1Il1inm,. ' . 

2 The' ··1 3.1-111011 t It hnr,,!',,1 \\11" of II diJf,'!.'i·111 'I'!'il" "IUI"t'cl hllc',' ill IIII' "!'I\,,OIl 1111111 
thr> ot \1('1'" 

3 TlIdil'tll(" II H'llll " of (!'11m a to :i Jllnul~. nthl'l' i(('U1" III·ill)! illdiddllal 
plllnt \'tLlIIP", 
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f 'l'IIP data indil'atl' thai in mosl· ellSl'S thl' gunyuh'-s('.ion StPIllS ('on
tain nbollt thl' Sallll' pel'C'l'nhlgNl of l'ubbel' as "'('1'(, found ill the st(,lllH 

01' ungmfll'(/ plants, tIll' pt'l'('l'n(ug('s of bonl elassl's in(,l'('llsillg shal'ply 
affl'I' thl' .Iil'st :1 IllOlll·hs, Hoots of UlIaYlIlp 1I1lc1l'I'sto('ks ('olliaiJl(,tl 
}OWpl' pl'l't'l'ntnges of l'ubb('I' thun WI'l'P 'folllld ill thp l'ootS of lIll- • 
gTllftNI ('OIlI:I'ols, 110\\'('\'l'I\ !l'uaYIIIl' st'C'IlH'd .illt'oll1pat·ibll1 Hl'> all 
llndl'l'stock :f'OI' Sllllflo"'PI" aml til(> 11)\\"('1' I'PI'(,PllillgP" of l'ubl!C'r W(,I'l' 
{'oint'iIi{'1lt with Yl'I'Y POOl' growth, 

Both Ill(' sU'lllS alld. )'ools of SlIlIflowl'I' ('ontailwd t I'a('('" of lllatl'l'inl 
that ul'olllillatNI a" l'ublwl', COII(,PIIII'atioll of tltis IllHiC'I'ial illl'rl'as('d 
,,·ith pl:Ult ngl' lind was hiu:lll'st ill tIl(' bUI'I-likl' s\\,l'lli.llg inlnlP(linl<'ly 
abo\'C' till' union" with gll:inrll', Thl' slInflo\\,('1' IIIHlt'I'Sto('ks slIJ>\'in'd 
{Ol' l"'lIlOl1ths, al' \\'hil'h ti'lH' tltPy ('()lll:tilll'rI ollly (J.()·I· to (l,O!) Pl'I'('plll 
l'uhbpl', 

DISCI S5IlL\ \ \Il CO\CI,1 ~1();X5 

.\."I'Pgltill and BOII1H'I' (I) ohtnilll'd ('\'id\'II(,(' (/wt I'llbbt'I' H('('lIl11llla

lioll ill (,1I1Iul'\' of !l'naYlIll' (il'l'lll':-' ill \'it 1'00('('111'1'('(111101'(' rapidly wlll'1I 
IhI.' t issu('s \\'PI'P slIpp.lipd witll lpa f l'xll'at'll' frolll plants jll'l'SlIlIlHbly 
tH'l'lIllllllnl!l1g l'Ilbh!.'I' rapidly Ihall \\'hl'll tln'y WI'I'(' SlIppli('d fl'OIil 
plallt" H{'Cllllllllating 1'lIhbpl' slnwl,\', 

"'ithollt (lx(,pptioll jll till' PI'P!'Pllt I'xpl'rillH'nts, gllaYllll' tisslll's 
gl'nft.l'tl to o(hl'l' plallh ('olltailH'd ,'uhhl'l' ill till' SHnll' (>PI'('('lltagl's, and 
lIsnally ill ns lal',!!l' HnlolilltS. as ('Olllpal'alJlp jlarts of IIngraftl'd gil a)' 11 I£', 
~\.ls(), III(' 1'11111)(,1' ('oul('111 of 1l01l-I'lIbhl'l'-llPHI'ill!l' plallls grafll'd with 
p:lIllyull' \\'as, "'it hout PX('l'pt ion, of (Ill' :-;alll(' low Ol'cll'l' of IllHgl1illldl' a" 
nw! or Ihl' IIIll.!Tllftl'c1 ('Olltl'ol:;, Thus, it wOllld SN'Il1 1hal t IH' HIllOl1llt 
of J'ubl)(,I' a('(,II'llllllntioll is PI'iIlWI'iIY:t jll'OI!PI'ly of 111(' lisSlIl'" ill ~\'hkh 
tllP I'llbbl'r HC'('ll1lltJl:ttPS alld 1I0t of lllat('I'r:d" !'upplit'd (0 tl1l' trSS1J('S,. 

fll olhpI' \\'(w(b. gll:lYllh' tis"lH's an' alllp 10 IItinZ!' Ihp p,'odllds of 
photo;;Ylllhp:-;is of I{,II"(I" of 1I01l-I'ubIH'r-IJ(lHriIII!' pin 11(:-; and (0 a('I'IIIl1I1
la((' as III11('h l'uhlll'l' !1!' though tll(',r \\'1'1'<' "l'illl!' SlIpplil'dhy thpil' OWIl 

r,!{uaynlp) 1('aY('s, <. oJJn'I's('l,\~, lloI1-l'lIhllt'I'-l!pul'in{! plnlll tiSSIIPii, PY(l1l 
though sllpplipd with 1II(' I'I'Ocllld:- or I'll o(OS)'11 I hl'si:; frolll l(':\\'('s of 
],lIbb('I'-lwnring" plnnl"" nl'p lIot nhh' to H('('Ullllllnil' IllOI'(' I'lIhhpl' thall 
{'o1ll1mr nhlp t j!':,IH'", ill illig"" i't('d plants, 

Tlll'I'(' HI'pilldit'ntiolJ:- ill tIll' datn that ;.;i~I1ili('nllt eI1l111l.!,('s ill fhp 
1'1I1)1)(,I' ('Ol1t('llt or IiSSIIP:; of 1l01l-l'lIhbpl'-foj'lllillg pIn llt;-;~\'PI'(' al:{l:{o
t'inipd with ]J)·OXilllit)· to {!1Ul),lIh, tissu('1:{ within tllP gl'al't.Whilp 
Ilwsp dil)'I'I'I'IlC('S "'1'1'(' l'l'lntin,lr IHI'!.!I', till' Het·uul IIlH!!llitllc1l' of tl\(' 
Illrgl'S[ ,':\ IlIl':-; was \'('J'y "Illa n :IS' "01111>111'('<1 witll i Itl' jlPI'{'('Il(ngl' 
l'hllllgps (,OI1lIllDll \0 l·uhbl'l·-hp;l1·ing plnn!"" F{1l' this I'Pl1;;OIl. littlp im
pOI'Iall('!' b to b(' nttl1(,h('c1 10 1111.';;(' dif1\'I'Pll<'('S ulltil flll.'llll'r ('XIWI'i
111£'nlnl "'01'1. is dOIH', 

TI':I('p;; of l'I\blwl' \\'l'n'{'ound ill all ;;}ll'l'il';; of phmts IN·l!. ]i'm' (Iris 
1'(1:tSOIJ. th(' H('('Ulll1lia(iotl of ('ollsidl'l'ahh' qU:ll1titil's of 1'1lbbpI' ill SO II l(' 
sp('I.'iPh and lIot ill ollll'I';'; ('l1llllOt at this tillll' h(, aSl'l'ibpd 10 qllali(atin 
(I i fr(,l'('IJ('(l~ i 1\ till' jll'('I'\lI'SOI'S fOI'Il1l'd in I Ill' !t'llYPS, TIll' l'yidl'IH'I' ob
taillPd hl'rC' illdi('n«'~ Ihn! till' JI'Il n'~ of both (,1:1;;;;(,;; of pIa lit:.: produ('p • 
HlP lH'('pss:lry jll'I'('Ul':':Ol':':. bllt only thp stl'lIlS lind 1'00(" of (hI' sIH'all('d 
l'ubb('\'.lwlIl'illg plnnls aI'(' ahl(' 10 1I('('lIIHulatl' 1'1I1)\)t'I' in 1'00lSidl'l'nhh' 
j)(>l'('l'IHngt', 01', it Il~ight hI.' Ihn! only IIIP l'Oots and sl('lI\s of !hl' 
l1oll-l'lIltbl'I'·a('('llllllllallllg plant:; 11I'!' nbll' to PI'('Y(lllt t Il(l H('('lIl1lllla! Ion 
of l'UUh('I' hy tht, jll'\.'\'UI'SOI'S io SOll\!\ ('OIHj10111Hl Hili I is or mOrt' \'\1111(' 

L 
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to th(' plant than l'ubbpl' liN'lIlS to ht', FOI' this l'l'aSOI1, 1ll'I'1IH\)S tl1(' 
dhitinetiol1 should Ill' (11'11"'" 1>t'(\\"(>('1\ 1'lIhh('I'-a('l'lIlllttlatillg' HIll 1I01l

• 


• 


• 


l'ubb(>I'-He('UIllUllllillg' tlSlillpli I'alhp!.' thall hphn'(,11 l'uhbl'l.'·j'ol.'llling ;m<! 
11(1)-]'11 bbt'I'-i'OI'Ill i Ill! I i;;;;Ul';;, 

1'h('I'p i;; til(' pOlisibility that IIIP 1'\1\)\)('1' foulld ill tIl(' j'lIbbl'l'.!JPIII'illg 
plant;;. is a dill'('l'Pllt POIYllll'I.' 1'1'0111 Ihal found ill (J'at'p allHlIllltK ill 
?thel'spl'(',il's, If ;'0, both liH,li;;I'~' tht',I'('qt,lil'l'"wn{:; 01' bl'ing liolllhll' 
III llIl'thyllHobllt,rlln' (olH' Hlld Ill:,olubh'11I Hl'1(lullllp<Il'llwIlOl; on;olllhlp 
in bpn%P1W lind thpil' IJl'olllich' inliolllhh, in ('(lIallol. :\0 p\'hlt'!H'l' has 
bC't'jl obtHilH'd that tilt' 1'Ilhbl'l' in !.!'lHl,\'lIlp i;; ('1H'IlIil'nlh' difl'l'J'('111 fl'Olll 
that found. ill di;;IHnlly l'p]:II\'(l ;pp('il';;' Ilo\\'l'\'l'I', Sill'll a dill'PI'['IH'1' 
('()ultlIllPHnlhHt Ht Ipa:--l I Ill' inlllll'<lialP PI'l'('1I1'"OI'" 01' ",hat Wl' ('oll~id(ll' 
1'lIbl>l'I' al'C' -I'OI'IIIl'(\ unl,\' ill tlj(l t i:--:;Ul'S or plants thai JlOl'IIHtll,r :tt'(,IIIlIIl
lat(' l'ubhpl', 

Ji'lll'tht'l' p\'idt'llc(' tlla( 1'lIhhpI' Hl'l'ullIlllntioll i" II flllll'lioll of Ill(' 
(i,,;;I1(';; ill ",hidl il O('('tll'" l'athl'I' thall of IIIHIl'I'inls lilllJplil'd fl'om 
tl!l'lt'!l\'PS is fOlllld ill ;;tlldi,'" dl'S('I'ihp!l br Bl'II('dil'l (,!), Hv gl'owing 
,!!ll:LYllh' plnllh WIt(,I'P ll'a\'ps \\'('1'(, lll\(I("I' likp ('OIHlitiollS, \:h(, I'lIbbl'l' 
eOlltl'nt of l'(lots Ht !Ii f1'('n'nt tl'lIIpl'I'al III'l'S \'al'il'd ('onsitll'l'abl,\', 

Sl':\nIARY 

R('{'illl'()(':d gnd'(li of gIlH)'uh.· I P(I/,t11111;1I1I/ (1/'[/I'lIllIlulII) \\'('1'(' Illad(> 
",itlt IlIHI'iol:t (I', iW'If}/lf/I/), I), SII'II/IIOl/illlll, SIIIIf10\\,l'I' (1ll'IiltlllkuR 
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