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tbo c.nulitlower cro • 

Tho effects at nutritioo, moisture and lir;ht ,;oro ool~"Ctod 1n t 

flrst experimnt ns they nro f~etor• which Ct.tl. he caltrollod to sor;;.,o 

extant by ~r pr~tioe. 

nutrition, J.o;, mouturo nnd ahodtne;. 

unocr e n:!inf~ and incror sod \rlth lo':1 nutrition. 

t hin rr-~y 1.ndict'! to th,'lt theoo fneton, urc no r-o ir1ort ·.!: t 1n p l:., nt ~titlc n 

t hnn coil n:>1stun,. No o:f:fcct of the trtY. t.. to '>,or,:, i an'lll al leef 

r.ur.i:>or .::nd onco 22 lwvcs ~oro t'orroo curcla wo:."'C ".nitir-t. d . 't he oproncl of 

mistui·a ~nd 11,·ht •·.oro unlil-'..oly to of:fect t 

n c o.ultflo~ crop prov1din(; they o ly applied. 

ourd t~ in1t1nt1o wlth a r lUlowo'l" tieo. Tho 

p 1n g ahouaedur t 

mint tlled t 10°c. did not le wa 

he t teo p ta a~ tor 

t to oo1d , 
Q t &. c. t e tee 

lnitii t t t co t • t tort 



WtS.ntton. Of t two -.\utum riotics usod 1 lorn . ..,lr-..nou did not 

re~ eold tor curd initiu. ti<:n but s ti-., tn 200 t: itl. r lor..i Il la.non 

p::-cdu-cad tlk !lowc1·1nS with ~ control plant:;, :.:iut cold \.'nus reo.iirod 

:for s:.1t1 :taeto:y flOWC'r1fli? o:S:' ell plt · o . ~'. tr:-. .i,n - 30 h~~d m>t tlowor«l 

Cl"O, roruit'Od cold for intu.~u.on l · ~tr:,.in , .... o tnoy hnd not 

fl.owerod by the ot t . ~tmcnt. It s nos.4-iod t l'Vlt with theee 

ter vnrietioo ooUl ,mo rer,.11 rod for tlowerinc . 

tr«?tmcrsta on rooucin5 tho sp~d ot cu:rd 1ni ti•: tirin '(!JIC:t'O a lso r.ot 

Tho t~l o,cperiaant c:onsietod Gf Cl l:ecer:hor cad .nG of n. s r 

( no1r.iball P) ant'! a wintor (Y-6) Vi'!.rioty. . 'Cc:lkl:~ hm:vootn ""'Ore ti.'1.de until 

-i fter curd tlt'ltur1ty to collect d., tn on 1.mrH.:tion:i.ni- of dry r.i:' ttor in th:? 

1n ~· hie , r,ere,:.nt -:i.:;e of tot · l pl~nt dry · ei :::ht .in tlr, l "' ·p.:ia . t curd 

7ho porccnt n • c,.f 

tot -:> l pl::nt dr., ';r(t . ht in t . roots toll rro.r. f.'!'. C?l"f;onr.o until t he '. !8 t 1 d .!\y 

when it ror.Ja.1nod fairly coru1tC1.nt till too oo<! of t h;• o,q,orir'.ont . ·n 

n llolootric relr tioos 1::; W"".A she'11!l to exist bot· 'Gan c11rc. :,nc l :r. t C?'O\·;t'1 

from c\U"d initintion tUl curd an.nturity. 1th '•<.lt:1 v11riot1 coq,eti tton 

~av .. ,a ~ curdt!. tor WM:J"M:nl"- tea occun'Od t 



I Ml areutly ind&bte>d to Mr r. . J . 1~ishm.· tor his om:wi.ttant 

enCO'ltrneor.ont, cloEJo trupervis101n and i.llv:'.lu", ')le critic l.ma dur1nt;t 

thin stuc.1y :·tlf! too cooptlr'• tion of th,, rt'11ru~cx-it)t . 

r:y tb.,•.nks :U"O nloo doo to ?.'in t: . Fio!:«.:-1.• tar t 1K· typine, 

to tho :;t r!f.f of tho :tncsey 7.nivtlr&ity Librc1ry for tiioir 

:1soiata.ncc nrA to m<; \d:fe for tho enccr..1r:?pY.10 ·t . 

I f.:l"t,.to.tully ooknowlooge tho :t1.n~'1ct·:-.1 a.c:r;:!.ntc:.110'.) n.100ivoo 

frca the :{ew /.on l rrnd r10vorrllllfJ:nt thro•Jgh tro ::olonho · l.tu1 in 

1:~in& tho study possible. 
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Fi"- dglo-J, 1 'J-6:.., nnd 1 !JGDb) it~s &ho~n that 0!1~nm.ic"" 11Y i,"";'!part nt plr1.rit 

cll·:tr. ctoriaticn of t1w c-1.ul:ltlo- ·\.ll" crq; c.m oo in:t'l,:enc, .! ~• tro; inc 

tt'l-Chnirn,.-oo . Ot!ior \;ark (:1nlter, 19!J0; :;::;lto-r f..nd ,nrd , 197..?) hr-a 

dononstr:"lte4 th:, t t 10 cold trcatmcmt of tr-..mnpl:,r·t::; c. n o:tt'oct crop 

Thosa stud1 , ~Uo <'4Jr:onztr•,tincr the 

pooo1h1lit1ec of O\.,ch tochrtir;uoo h ve o. loo !'t!'"{lht;zi;-..oo cr .. :r l c:!: of 

kr.o·,:l(JC!ce of tl<'1~• ns;--~ta of tbo gro,t~ -~ncl c!ovolortu""t o:t tho <.:!tul1flml01" 

rind ha-,,• erovinc COI\(litiono c1m cffeet ei-ep JJOr:t~ ~,c., . 

The fi.rf:t ox:mi.nod 

of thn c:1.u 11 :f'lmmr crop . 'lno or.v:i'ronr.:xmtr1l hctor.-; aclcctoo !lro • 11 

undor 0'.l.'Or control to aomo oxtont . 

to c·•b f'urthar tmowledco an the cold rer;u1.ro;;12lt~ of <::o.ulitloWM" varictlos 

rc:r t."'..trd 1."11t1nU.on, ::is Sn ltoT r.,n(l , arda • (1;-:.72) vGrl-: h•'cd t!ox>MtJ"ntetl t .. 

of <.ll3trioi;t1on o:.C dry riattot' bot" 

.. i''tor curd naturt ty for both n s 

pl -1~t Ot'G'. r..c fr,~ oood scr1nt: till 

r winter vn.rlc:rty. 'i'hiD t 

pro.1oot ~:~ cnrried oot oa t 18 no ptlb1lohod 1J'2-l' •it1<::G of thi.9 nnture 



1.1 

1.1 .1 

Ve"" t ut i~o. ;a:2-::t,: n,~~-~~;plopr.~i 

l~<i.f in1t1,?t1ct':I , ~ :runber 

l o v . cont11.aicd to;_'\,'°? i, :Hlntcd ovO'!' w!!OD 

tho tOi::por-:,turcs in the fr,.mo did not riso ooovo r-;°i:· . 

1 t w~~s ot.ieorvct1 th. t l.hen l o.if m1mbor "'u plotk,..-J n~L.st nceur:ule.t ea 

, 1• y- der;roco above o0c , o 11.nc~r rcl::i. tionohi p ,·,us ot1aervod unti l nr.> .. •ro-.dn1toly 

it bocune diL icult tt <!1i1'en· nti.'!tc bet oon l"''f i;,Hi" lD r-,:l. l t~J1'1 initid.~ 

or 1r ets, w .ic'.-i su1-rolntlcd the~ iiptca l ci . c'.:ir:t:lr; t'.c tr r.sltion stn,~o 

hcb·oo.1 · vo ·otr-tivo .md r;ooo:· t1--e apex • 

. .. -c'l H: ( 1 r v7) ohsnrved thr t too 1wrlher of l •:-- vry: in l t 1. •tod ! s c' pont:ont 

t'Jn t~, c-,.1ltiv~a·, ·1r;0 of tho B ~ct ling .· nd t ho dw·:~ticn of c:,:,ld ·-Nl'-~ttt00t . 

";.1iis \'.r. a illustr too · ·ith tla .. two V!'rietios • no b,'111 :: ( 'tn.:nc·r) ~ 

To ~;.-; rly : ·.·re:~ (, intor). 

In tho CASO ot ' ~ no;.boll r-' ~111dl not no "llY ir• 

t pcrnt• ~ !or curd 1.nitinti pplica t Oi t fa,, period 

o! 3 1, -ks to~ w old ln lncn»a tl rn .. u:t:,or of l but 

l ~ tho duratt ot t f r r of 

IN · li&l (8 o l d) , lltt 
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a. 

:.a.c ik ( 1 ~()7) Cho "OC1 

tho n.pplicr-.tion of C"-Cld 1n1U .. itl.t0t'l eu:"CltJ enrlicn· ~nd tt10roforc t o:tfoct 

of lent 1:rur:bor ... cuc!l i"OC!ucod • 

0 C 
Zl C - Z.:S . 5 c inero·eied :nnnl l.et•f n·unbar far 1,!.r..tor v rioti.!:c . 

1 . 1 . 2 

' ·n.1ter (l~JGO) obnorvod th"t in t~ c. oli.flo .or :~l ·1,t . ·.•t'1 1.t-

r.' tcru.L"'l::'t~ 1n fo:n:t !'or '":ft c-r init t1on ot C1;;s c111•c! tl;n tncro· ;;o in totnl 

1.1 . a.1 ~Oiaturo 

t c lU p~ t. , 

t t t fto 



3 . 

Tho raoulta <i t hnrvnet ohowed that too ab.a o:f t;-,,.o individtrnil l oavoo 

.voro rod cod ¼'oon vO:" or tll:)t"O o! t tr; nvn1 bl~ w~ t(ll' 'i;;:,.-. <le.pletod bofoNJ 

'N?Slt.tl t~"); 1n 11 i r,iific?..J1tly different. J"Oll'O!lG 1!%l!l o ... loc.:f :1?'1! r-i diae::lGtona. 

t lru.kJ tl,o drier t ~tmont w 100 ?fi~, awilr.hl ('} ooitituro \m.:1 r~ l t:tt i i, tho 

l envoe \>'el"!:? s . 'lllf' r r-..nd ~ro str ,r, ahapod in (~tr·wt t o too l :'tr- o ht"0;.1d 

lo:1V"rn'il procucou under t. i·:ct t ron. tr t . 

1 . 1 . 3 . ~ Density uoist u .. - intor· cti,--n 

:::;lwr (lr. ;JJ ) oh3orved t ha t durlrl{" th~ o rl~· ; ~ · !nd of , ... o th o f 

c , uliflfi\..or pl n to , l t t lo d i!f orcmc.e w·, , o bs;.ot",'c•{i i:n .h.~ l e'!• '!' "' I'C , :~ t- ~ =• 

t ho.re wn.s : r;cmor·1 l ck:<' lino i.11 tl r -:.te of l -".S : r e·· :tr~i::.·<'.'- ''!:-0 ot pl;:r.ts 

w1:tl\{;~ t i r ricritl ci'\ , but .-~1 t ~-. i rrig;.-· t1 -:c " t~(~cl i n! OCf:'.l'r'l"cc: onl~ o t t 'x, 

1 . 1 . ~1 

~ d tiir.c o f cur d l nlt1 t 

p 

l .t 

f a.ltor (totl:>) b 

t tt 

!· porm1 11 t y at d 

1.nit i n.tton 

11.l dry,, 

tur t ty. 

t of 

fumt l o f 

pl t . 
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ot 

clD'd t.nttlattan until cul'd turi'F• l. a fihUo t h ~m-,n cwo ~ . 

Att&r tbta at t · in to rL on.c hip '1 no 

lon ., by lt ,nbi,~r,n,n t-h t 

t 1 · f lfjht idod eutd nturt.ty Dnd 

b ~ tho CUl'c1 0 l 'tod tc tho t t l o it c::m 

t bnt t st.mo ot t curd ut turtty wtU I cloeoly :ooJ.; too to tw 

totnl oamn o 

A tir tat 

t 

t 

~>aont . 

by s (1068) by or. .llinG p l n.nto flUll 

P0t)UL"ltion a int- • n1s of 11m to soc lri10thor ct ~ U . .e at s • 

curd !nitt.o.tlao 'l!ft.r!l'r'r'\ . .. :o n trGfld of ttf l'lllt1bor • 1t t1ro. Si.noo mly 

• s 11 DOJ~,n of tbri:l po!)UJ.."'1 Uon w· found to bo of o e . l't:'\blo otnr;o 

o aow:lopt'l:>nt t o rlO'lthtid a not f to 'bo a.n o1t1c1ont , to pr~"O 

t t 

t 

, . 

· ~, le tbc,.ro 

1'891' f lnnl loaf nur.:lb01:'D 

. a., 
l . . l.S 

1cb b 

rlior 

• 



boon •om-1.bMl. o. ·• m1.w < 10& 

nm ~ UNI)! S~w_, 

nl/JG'CCltt and nocoott Net t . 

a. 

S _lk (taGI) , tte;to, ( ~), S.~l 

l'4 UC~). 

s.ttd11t (1~) u#md ho .-.wt ttoa •anow DQll u • Cl.'ml !'ob,..,Dorl.y Mare'h 

cul.ti.~ Md tattu.U.w tho ottoet of ~tm-c., m «tC lnttuuoa. 

Fe · ~ly !~1'lh 1a '1.1.ater cultt • etneo 1t .. <Jl. 

· tns:uc. son .. 

• o,,. 
iii • .... 

e.t 

' . 

toont . 



·t plaa1a 

• 
ti • t ' • 

for 

( 'fob l . l) 

5 • 05 nt cut . 

toont 1 2 3 4 

, 11 tl,o yonr N>UD4 u .o 10.0 13 . 0 l3 . 0 15. 5 

Sooth i'nei ft.e :lO. O 21.8 - -
~ ltto 1 . 2 21 . 6 ... 

T (107~) ~V ' ,".ll t 

lt l t hat i 

t t 

• ., .i ., 



,. 

arovrth aecol "}r ntes cw ff't~l~ u. pm:U.mln.•u·y Oh!'lttl"'V'..1tima l etudy •,ifos 

C.'lffi cmt to <Joto~ Ule Off(IIO't of app~~, a ~Olr' oz 000-t'lf.Oll::s a.t 

(l ) , t eh U. trial 

. • p,. • 

t 



cult 

s-.11• Did FWl!F~·i..v (tOfO) o ·"·Cil, ~m tt , m11r,oo.ttJ ar wl . 1 t w.w, 

GlC st~l)t 

1.a~~ ~ ,~ntr 
1 •• B.1 teet dt ian>Glffl;tnrtl 

alt ttai 

o .a.a. 2) . 

tau-❖' nett ol. c~lif ,. rtn o ;,Sm"O t c (!QOl .lt14'Wl 

_ p dtaou pnwtcx l y (1. '.l.1.1 ). 

o~ ltor uoo \~ { 1 ) ~~ to tho Ll~ m! jn_ tt on ~ 

dU'f~~t p tn in n ~ JP'Jlatt~ 1nltj,s.1tad QUHP r:.. t -1N '(!!Ut tt:ri , 

a lthot . tboy op: ,mnti,., e:t, · Mt!OCOO lllimf.1,;;~ «smt~i~nt. cond1M, 

Tboae 'i.~ su00oatoc t "'t ~J.ns planto ~o o f~ col d t :it . t 

tdeb't ~w:::u <:e, ln1t1 tica tam"O Utlti!~: 'ritri-1:1'. n popu U tb~ 

'!i!"t.,~~iem,3 tho ep d of tun ty. 

Studlcm tc detONl1m 'tbs lnllu~tt at cold t tuzint ot 

v~pl; - to cm tlw turity Cba Cit t-Utieo (J4. .:1'00 l nt t.ve 'lftlJtletf.es 

,;1 thNto lfflCO!lli) at Au CctlUtkMW ~ ta i'11'a'i.G(1 .:-vf t ~ y • 

£ YU,il;~Wol' J;l;s:(kld ..,.,.."'""_ toalM!Vi 2 e ~~n of 

0 

U:Onti'ty ol tbo p~g;~ tiO!Ol!O 
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Studt t 
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1V n t t 

t tcent (un1tc$ly) , cbwfl,y with th vart ty Lo ( t • . ( nbk, 1.2). 
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tod t t not 
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tfflt4litt!) old tilont& 
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Ot 

tlan int ctt.m, o. cold t of a0c ~ t 
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pl tG 1 wt t 
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,,. tt t Gl , 

t .. SOGd. 

a. t dl'111intc, - orcp. 

!l . Mff flt t p • 

BoJ.oiott.ai toi- Stond.ty t WM t 

&. , 1 n't 

.. ID ~ tho •J.y ~ -IA"U.AM,JC o. Nf.tl"tiJl'Nm 

lnl\tAt J"ao r t ic of oou Ukt.::c::-. 

1. 

~nc 

llm~--.,r, crops of Ch!, !.«i d 

U'i«..~tly Ci 

th P·Nl!l'l!UCCMl 

fle ..,.."""'_,,i'it'> 

tht'm tb«-8 

ty ot :t,1r1 t.7 . 

u. 

tho PMlilHU at curd t un ty • 'l'baJ:'o WOO tlO uo:s,,u:utU&'G 0 

111th t • 
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tt 

of eur4 iru.t~tlm tb~ J!lablmolante41 plan.ta. 

Tho "1$Ul ot d1"et tH1Rine 

~·-·- a ~ ot 1 

,_.,, ~ ..... it 1.D . . " 

FNDthet. · to, 

•.l'OlllUllflntinc M 

lllUst : ·~ tto ~ t . t owd talt tl<m 

'turl t,' INC •U1lllS, 

t d!~ drill.Gd cropo m 

ecnonl n,¢Uh'G a hteb ata I'd of aoll flno ttltb of 

optUIWIS ~l tUN ,o lUOJnfflts 

cbtnm ~ tWtlP, 

by p.roctaton drill, and 

Tbuc to 

oln3ly in ot tu 

I)'° OMlkl ·~ ltopt wo11 ouppU.~ 

·t h matr .8 nrtd t~OG.wntly tn-ir.a.1.cu 'I'hfrJ obould a.loo 

the . lt1vo ot ,._v1._111 oi- other e®Uflo'-i"G'r p l,1:;nta tl1 . 11 

~own. lf tbi p,nct ll'odopt abalt . o oincd 

on :illSle oee ton. 

3. 01' t Tra.nnnlant 

T noct d t 

~ l lll'3.:CUtMlff MlO 

cm cud Sntti~tlQn noo tu . ty 

!ettLU:UJlll.OJJ' ._.dilic!I to b00'01::IO U'Ji'Oc.t ntb • 

) , ~~ 
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0 ) • 
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... . Hy and t.flticn 

2 ) n• ~t e 

turity at 

BCG of nltJ· ~,n 

u t ? " n«md. nu OXll•Ja~ 

ts boootl cm t t tb t tl!len p at are COCE>O$:lt1 eondi t.iotu."J 

1n t Vioao ~ nocM>tllc short 1":a~. Thte 

u.~11,cettc::m of UV a llttt>lo nttn,aon In t 

r., p :t to obt ln ffic t rd,tl'OllOft to ug,~mro 

1:1 .t omblo 

ial tlo.t ten 

wt thcut 141 ru: nOJ'lCO unt tOC'Dly mturtne c~ y l'OOul • 

roaul t o ot (m!)()l!':l~ m. ry Snl I' o.nd Pr.idGloY U OO~) : d t ru t the 

\:c, no ft ct o 3 a.:s.,1>li t ot nt.tl'tlto a lut on to 'J/o.J. fJ 

lo in ~~!Otl 1>04a, ~ t . hm · r c con ;-. consintont tr-0nd 

for ?-l•tl"a,,t«i i :x:t dril lod ONf>tl U) hav 11 CU("'htly She t '/I turity 

period t l'.i.Jn ~rr:ihlo crop (;1"0\,-n ,,ttbout t l· rr t th.--.1 ond 

Fr'r t:Y:J (lOG9£l) ntt -r1ru ~h ~a.aa ~ t o tho n1tl"Q30n t ntoont 

n :1D1ng t , 1t U.cn tho U nit · ri contc :t tou."Ul UJldor tl ld 

CCQd1tiotlfJ . 

1. 2. 3 CUJl!d ltty :uld yt kl 

1. 

tM 0980) ·wotUJIC 

.. 



' . 
2. ~ \Al.I~ 

Acccmtng to N1~~f (1909) . ci.w.Hf . 

· he ocU. t~ f1'J!!ln:i:rt.b ,p ts lo Utt lo toUQ. 011d moult 

la ~tt1$ ~ ~ - lf aro.n t.o to:, ~t ~ l~ttcin ia 

~ and too ~atn ~ ulao '1 . 

Oil U.Cht 011 lt ta di» · ad tbn.l ~ tt'.ltnd to ·· looGDI, o.ttoi' 

disordOr of cnulUJ.r,,.'JOr let rt~ym o k\ t.nd.1 tho c;unl 

aoqui ndtlb'l"IU:ll'W OT/ ,. f,O th;) dQvo,Ull):ll'OS).t of 11 

i.i'l.1t.0 t~ ~ llt tho ooo.dJ.nc otngo. 

1m{,Jitud1 1 ~"'th. 

Ltt·Uo 10 iUIQn.-n a .1 t t lnf1ume of tho otliv1..-~t on tho tno:W.c:mco 

of' l"icOYJios ,lOUt~! U0"..4l) t b~it to occ· lo O«.!Ctil.,co 

~~1,.-,.tad to hiSb oturoa • 

• 
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18. 

e ll tho t ! 

tc 

,. , . ,_ . ., 

to .c 

• 

thiO · ~) 00 



. , t 

. .. t ho ~'1:h of a i,lo.nt no e1 tmolO kl . ~tod c~{Jfl 

C"Jffn ( Pie. 1.1) iG eta~ . 

t J t it) cht (lo ) r-n6 f ot . 

10. 

p l.r.!llt!J (?ttr.l,"';.'1 1n cl t ~ f•OO pl ot od ~ lno:t 

g/pl. dr.wt. 

5 r·-.: 
2.5 ./ 

,/· 
, .,-. .-- ~L ____ 

0 5 10 weeks 

g/pl. 
5 ~:-• ·/·-·. 

1 - /.: 

0.2 -/ 

/ 
/. 

- -- ------- [ _ --- - ·- ___ ! 
0 5 10 week, 

t • 

( r..ft nro.r~ can) .. 

g/pl. 

20 

10 

/ 

0 

g/pl. 
20 

10 -

5 

fr.wt. 

/ 8 

/8 
5 

0 

\ 
8,1 

-
10 wecas 

--· - - -· - I .----- --------· l 
0 5 10 w~ r~-~ 

0 "I 

' 



'.ll."'\.nts p1ott 

( ;utor arou"'8%' l 962) • 

fresh weight of crgans 
g/pl I .... \ 

iOr / I I \ 
I \ 
I \ 
I \ 

,"-J I 
,' f\ 

I 
I 
I 

root 

5 

I 
I 
I 
I 
I 

, I 
'-, , -pods 

I 
I 
I 
I 
I 
I 
I 

'' \ 
'~st,:,m 

l eaves 

~---......1- ___ ) 
0 10 15 

wec~r, 

Vnn uy (1937) 

dry , tor is canst 

dry weight of organs 
g/pl 

,,,--- pods 

3,0 - I 
I 
I 
I 
I 

2,5 I 
I 
I 
I 

2,0 I 
I 
I 
I 

1,5 I 
I 

,,. .. ,J 

/ t, 
I I \ 

1,0 / \ -~ stern 

:' I 
: I 

0.5 ,' / / l eaves 

~ roo t 

#' I 
- _1_..J 

0 5 10 15 
we eks 

tula t.1 t tho di tr 

rol 

20. 

-

tn.nt 

t,ut 



Brouwer ( 1m,2) surr· ts thnt a crowi•.it Ol'1r.tn ic :.,. ea:mt.l&'IDJ" of m tcrt.-1.lD 

fr()C tho wr.'ilton ato.ro .:ind th:o cro1.1th r .~to in c• 1,10,:isu.. tor the cxtont to 

· o for their supply 

i7"bl... to :ip;,ropri .to '1 ccrt~i.."'l p.art of t?1000 v: tori ~l -:.. d .. t the sane ti 

it tica."!D tllnt n oortC".in distribution pattom ia d::t·adoo hy rocult,t1an in 

one or ~~r-,other 'l'O.Y . 

T?-o f:1J1;;1l yiold of opocific or~o 1z t.;x, r'.1;".l111t o.! p!'O~!'.~ctton m1d 

diatl.•11,,utioa o f dry t'l:"',tto-r in nubso~ent ph.-:s(X; oi' ,)l. ·.t t'ovolopr30)1t . :Von 

,,hen dw trl.bctial undor ouitnble con,U.tion i:1 :t cm:·"tt<.llt f·:.:~nction o! tir.o 

per ph';tx> i'JS cl:.'.h~ !::rJ V"ln do 8.:l'lGCl rJ.ak':uyzcr;; 0 "·::;7) 'Hl ! tt<nll"OOl'.J (lS-57), 

.:!iatri ':lltion in the tinnl yiold ri:iy he- vuri·,bl•:> o.: I.n,:: to ·IJlc ~irin!;l ~ at-: ·ere 

cf O"H.:h ph:J.tW in tot.-::l. proci.ct1on . f,!oroovcr ..::t~; 1'foution ithin fl pb~ac 

ruo to l r ck of in!'orn-tion on .· -:l.1 iflo or, c! ,t r• for ot (:1' 

cropr. is 1~1-0.:ontod. 

l. , • ~ Tho intluoneo o! Ucht on d tributiai o-: ~ tor1.·;l in thr~ pl· nt . 

Li t int 

111 tho plr' .. t . 

t' .lopm t 1 

1Ptr1but10 of ~~ttcn­

by Van :oo::,l>Cim (1962) . 

U t J)•l"Ol:JUCIIDC O hie;f1 

ru 

1• •t • 

ta ot gra.rt h iu n.,.~~.,l t lo~f 

rol·•U. 

le 1 

. g::t"O;,lth of 0 of 

t 11 la ·Uab 

. 0 vtt 

1 ll • 



rw. 

Dal'ttl.S, Bendriela. ~nt! .. lelrtrnAek (1~7) hcvo s.b(·1wn tv~t 11(:ht <,loU.ty 

heo n :rorm."lti\>-G inf'lu0110e m pL~ta thnt ' !'i~1• red" r:rdintim t:1 m 

tho dnt'k poriod my l"loncntc (I.hoot and l c-•woB. 

ol'IOWn th. t both tncn.nctosoont tilt'>n:mt 1-:'.t!fJS r.nc 10\l: ~YJtmro no?-cury l Sll)-G 

001., r:\ crc:.t ®'ll of f. r roe. under thooo l t.1~"> pL•nto ·0'\-olop Ntlntively 

long ::d IOQ.k l0."1ve&. !.i!loot yield is hich t\00 l'OC>t yi..Qld hclot1 tho yiold 

o! c.a:1trolD, 1nc!.1cntinc r: cons1t?or.ibly h1£)',hor 0: c>0t/rcot J."2tio t 1tid ·hon. 

thcoo r,1,~.ntn c.re t:.l~ to ~~ eontinuou_ely tLcr. r:;1::.i:. r 1 nc.,'v:-mt,1t,;o over 

tho COl!t:rol.o 1.n total yic-ld, ,.as oxpl::ti.n«\ tiJ :1 l.11""::;o!' l _::.f orcm. 

V,'n !.lQbhen (Hl\3!.. ) o~>lt'ioo t~ .t too lD:.7 er::; :-:,.,ttm: rc:t'Cent!~::;o 1%ldic" t r-s 

thnt •r::r rotl ' r-.-· d1 :..t1on Gtirulnteo tho c 11 OlOl •~;<kn th.'t Caltrtblltad to 

tho f'o , ·:tio:l of o l ~rGo nns1. 11.ntinc aron. ·:no 1.,111.vnco ot ll~ht ~~,11ty 

ts oapceiully ~nnt ·.:!icn tho bH.oie 1lluru.n:, tion b tt<scl:, sue1 o.s ln 

w1Jrtor or ti1th short daily lll.Ul!llil'wt1on. 

Tho ottcct C"n oo n eU':lc r-~ in r,oa-e 1 t :L., .;:.o. :~ ::).:' ; O\'ms, Uom•rtr.-ks 

,nd t\ortI1viek (1007), thflt u.n olon!;;,tian of the ztw· {;~.~- :ir1 oht ,•.inoo wit:1 

' f :··r rod ' , h'~tt tho 0··100~/n::ot r ntio is not etft,(:too. 

rll'Ol.f'\,Gr ( 1 l%G;!) ~ th,·, t incl'oa G int; th:- lif lt int•;Jru! 1 ty tonciotj to 

inCN;l root ~ :t 1 rel tivo to shoot 

t:Muiulk (19~ ) h. ·vo t1lom thr:t dec~1a 

dll,Cror:Nd t BJ."O· -'tb t< 1nc t 

51'0- th to ot l"QOte. ; 

nn:J\r.:h r ato tho 1 

th. r tcho.rct:xc (l 051), ancl 

tl:io li t tntona t t.7 ltod 1n 

llc;b intonsity 1nr:~r.tCQ t 

co 



23 . 

that in yalll{Z, rapic1ly growtne pbn'to tho en~d:t"r;t .,.,. t."!IUQ.1)3 ll.mit tbe 

NX>t 8'J!'04 t.h. 

ln t':nosink t:;nd '.'Iobortsooa ' e,;por imnt it w::.;,o r~-:.ortod tb. 01t defoliating 

hc..c.J too nm'.'lD o'f:f<!et ea la:;ttU:'in(r. too l ht tnto~"J 1.ty . :.:~rinmts conducted 

,yy U~.ioor (1062) bovo sb::Jwn th!'.'lt partial dofol1nt1oo .rooul.ted tn 

root ~th and lner8"..t:4d sboOt ~h. 

tt is '#ell kno\ffl th,'t u.zht tnteno:lty in!lm~.r-..o,· both r.1botooyntheo1a 

r.na trnnap 

~·ht.J hr .a oo«i oooorvoo ~":l 1:h · lil ( 1 n:: :;) • 

juot ,·,~.io'Vl'.1 z.ai-o oct"Onl~ a.nu pc~ shot r.:~t10$ ht.rt vi-!;-, l ~nd z. In too r~r.c.;;o 

1 ·· - l })r: : uch hit~ . luoo "" roached wi t i r;ro:\ t :,~ cc 1.t i.c d.iffi 1·«.ce:,. 

Jctw"OOO 10°c o.u.d ::.::,0c nn-'IJWv.i-. l o~iae a 

rurthor 1.n1~mso. 1u eanditl 

'l'boro ~ll"Q dtot:lnct dt.ff 

ao t2'ilO r-.ind 

r tecitMU'-l 

VMDObbml (l 

bo tba 

ot 'tec!PC)J~ture 

!Miap,:IQ<14,nt of -

-•-
1 
..... te :taJO cropc, 

•tor otarte HJn..iJV£j• 

t1o 

t t 

to th rates. 

• t 

1 



.Sl'OUWOX- (l \1t:r£1 ) stu<~itl.d t1\fj IJ:f:t'oc t ot ttl2':i)Or·•turo o:n p~,-1~ ~·:nd ob~~ 

t n;-,t t h~ t~ aVft-il~:tb~ fol." prod-;.1etim 1s l"Odl.F'Od by (J rho 1n tOll.lf»~turG, 

so th.~,t ~ pl.::4'1ts ~:nm s£1i1llor d1cn tM t 0Ppe1.- tw.',:> in hi~. ·t 

10°c ... 1rl'c th,, ru:tG$ or r:rowth i:nd oovul.~t .1r,0 acc.t:•lor:,t3d st~'-01' 

t!vn :1n tho r ~,r.{."'O ot. 1~0 - 2s'°c 1 oot 1n t his c:-~ce the r r· .. to o! development 

U ght oonrU t iaM t ber0 a n t~rnl tc~ey :ro~.- tor.,io:,,., to $\'iOnO crops to 

l'(?aeh l ~rge ~ti.ans in eooler eU.mntea. 

For !»nJ1~ 1t wu o:)$ar1"'Vgd tJy ilrouwer (1 06rt) t:'.'l'JO :t"'.'.'!\."'ersc~ t"ela tiOl."IS 

prevnil . l'hen too temj:.:c:-atur~, rises i-l'OXl 1 c-z-:..Pc ercntt: · io accelerated 

N l r::.tive ly -:J"Ol"O t h.m ,:ovelopme:~t oo t~~t the- p1 -.nts f .b:tlly •-~ 1: r ger . 

It wn: theroforo o!:>tter,rod the. 't bc$M nave the f, c ,l t, of coraponout1ng th-0 

uc-cclc,r :·.ttoo of dov-t.•lopra;3nt ~t h1chor te;::;,per.·.tu;•cn :rs :~ r~:l· :ttvoly a till 

1.4.4 

It 1U thouc;ht th.at 'lll'i th l ~· levols o! nlti"<'>i:,._'<.:"r., th t tho plr..nts will he 

=:ln> dei'ic1ont 1n the boot.a than tJI too rcots, ,,is the bootG aro further 

Cbo.cked Rnr\tmcr thM l"'.:::ot Cl"O\>l1:h ~ 

root 

rlb 

t.. 'tot.~ l 

- t 

111 



indiroctly V1l'.\ too &Uf;-;!r bG loi:;ec of tho p l :-.nt . 

1 . ! • ~· 

rcl1:it ion to t.. (.~h of tho p l rnt ea a ., olo 1t c ~•n : oe::1 tho.tan 

l c ti •.p s, 

- ... ..-. r:,y wr ( .. ;02 ) of t 

tho$: ta l • t t • ro 'Y ') a 1tnit1l's t tor 

1 el 0 

t 1r 



26. 

t>,o differ ricoc in nhoot c ••th . 

1 ,f ,.., 

• • .t . , Ch eoa .n pr·ttorn of distri!xltton dt.u•-<,n;: 1:1 o oi' erq>. 

t!ur1:v· do'Velop nt . 

o •130rvc.d tmoor opt i.rl l c di t ions . 

Int ::i 

n: ctistri ,-uticn 

cvty l od ' .3ncl r no°" . 

pi?.ttern ol diot'l"ibuticm ti L'O n to tho 

to 

d t t 

t 



37. 



•• 

A OC'Mltrol 



2 . 

4. 

', nutrient tr ·• t1, ( N) Ca'lta ining 1. 11' the ., ''"OV 

~ Uty o.r fortiliaer por bush l of t ',n cor.,trol 

trontomt. 

A lo·. iro1cturo t ~tN:tn t ( if}. 

ouffor from f!Oiotur~ atreso by nl lo,,1:, '.;'...' pl nta to •, i l t . 

t< :--1.nr.. 

·,ppl i('!-{! · o Con-:ribr-...d ~·-ovo. 

,utrlor:t wlturo o: fruit t 

found ao.tiatnctory to 

1h('} 

r t ... 
0c. 

t 

• 

d 

houe 

1n 3 

ttbtn p 

i • 

2 t . 

, a not 

t 

• i.G h:w boo •• 

into 

p ... 

C 

U.on 



(pert 

pl n..-1ts •,ore oewctod nt r 1mdcel .. or dey Jt?attor t.,;.11.cht t'oter=.in.'l.t ian by 

C 
p l acing in :m own. , intttl.00<1 at a t~r;:.·t.uro o.! 3-S .~ . 

t 

a 

C 

u .n 

N 

14 . 0 

highoat dry matt 

it1oontly 

12.0 

! ' ....... -i 

1. ,, 

:: .oo (p. ('o ) 

ttor pcr.·oont · 

' n :- l.yo 1 s of 

4 . 00 (p.(11) 

of totnl plnnt 

nm l<n nutr1tt«i produecd 

t 



C 

12:l . S 

C 

C 

N 

84.0-

02 ,C 

122 . 7 

~· ~; I 

81,2 

18.G 

... 

s 

r• ,., 

4D , 6 

s 
10.0 

',Y., . 7 (p. u) 

01c. 

!)1. 

38,4 (p.C1) 

1a.o (p. > 

t 



C N 

10.n 

traatmonts. 

I" rt it i •~.•1:L"'.l.i.,: 

~! 3.~.l 

-") ~ .. -, . ., . . . .... 

'1 .. 
7'J. (.i 

,., .... 

0,7 

,. .., 

75.5 

.. . ,., . . 

' . . . 

32. 

h O) • 

e:-.rriod out ca thin data tU'O ~· riooo oolow < ·· ppandl.'"< 8) . 

C 

18.1 

N 

1 • :s, 15.1 

, . ., 

~ .o 

nir;. dUf 

. 2 ( t, . 00) 

tit lfi ,tly M,ehot ~t 

tl t o t. ot. 

7.5 (p.01) 



1 ft tor ht , ? 'oisturc ot 

01· tritio 1, Oh'ldO ::end control pl !".nt 



. 3. 3.3 

C ~ . . . 
10.s 1.1 

f.t.,' w ... , cf 

c·r"i out 

" i-;,.. 

,• 
• ,! .7 5~.·· ( • <'r.) 

lt.: tn. :: ·tc: ·· C(Yi~ r .. to ll 

, ,. :r"._,h ~,ci.,ht cnrd (t,. ) . .. 
~. t. r·. ttlt or th .Ul l:to ,;; 0 . "l'll'iC.CCf\ 

carric out thin t. nro ,mm:,• ri.aod · ,.,lo, 1) . 

,,.. -~ ,~ .. .... ;J l."l . .. • 

1::?. r, 0 o. O.D 

no l }(!I t • Tho 

t· hieh t ylol • li sh:l t "U t 

y ld. 



1.~• . n 

.3.7 

, " . , . 

.. ,.. 1 
.:lt • ., 

, . . , 

( "' 

oi .• 

7 -: 

L,~ . 1 21 . ' . 

uo c;ir,n · . .r1e::., • .-:t cJ.tter m.o:l in l~:. ,,. 

•• J f7 

• 00 t 

v::tri r.co oo .l.d 1 • 

cur tu 

n 

ot 

... , 

,. 
\.l 

no 

plant 



vo t hr. t tw control tr ~m oat . 1' 0<:, .. ,, e. t': .. oost 'T-H li t y 

curdo, •• 'hilo t nutrition t tr .nt 

c rds . 

,. ~ . . · .... 

. .. ·-, 
h · t s 1- .:.ne res ulto in ·, lo : ... -o ~t <a of dr:, r.r.t t or 

l!" \10:c. t ; ch.: 

-l" c binet con ·t1c:ru1 , re t h (!J-j· n:'t t or po t o. 

tho hi1=: ~or int end f ll in t lo at . 

ot • t ut • ot• l d t 

1. ti ly h total l t1c . 

tho C n ntu " 

t 

ot tic t t t 



. a. 

o l.o .: m tri 

t tot . t -..rt 

t 11 



owt!1 ~ tho wnol plant . 

t r :.tio ot l '!'\! 

. """,... l •" 

1 t mont 

coosplot • 

, ~ ... .. . -;. . .... 

: t 

rt 

·~ t :h·,t 01' t 

t o tota l pl ~t 

,., 
·• . 

uc 1 ,., t 

1. 

the 

=s 0 . 72 
e.~ a 

l !'!~ .8 = 0 . 70 

l •. , . 

tr- co 

• -::y e f .ioct 



T."xperiuont I ,,ar..plo of cu from c trol pl.nts . 



.... 

in the r.croont:.-::.;0 tot , l .i1~.:nt .:r:: v.."tllir,ht 1r. c·irc. :•,,:,-.;,V(":ir, t'v,• ohrldtb 

tro.t:wnt h d ·1xrkol'ly t-J.:l lo-;:zy._,.t porcre·!t·c-~~ ct ti.i''t· l . l::-, t d:.-y r:,,,,ttcr in 

t!·o Ci!l""'. 

,JUC.'l 

t,.ndo ~~"1u:y7e•· 

pl.nn 0 

t 0 



rirmnt I of . rd fro, .o ~ 

nutriti tr t • .nt . 



39. 

2.4.4 

ht.td <"J\Y mjor dintct o:rroct on the timo to cur-... t 11,1 tintion. Rnthor OitCO ?.. 

of curd inlt1 ,tic: :n oocurrod U "Y wo.i ld 

too r · to o:t lcof product _-;m. 

tro~t _,,.,, ts 

h d r..o d1r.oct o:ffcrct on tlr title o:f a.1 rd 1...i ti -:. .:. :! 1:t _ ~ly indirectly 

t. .. ,., ... . J, ... !t. i 8 

:.·turl ty for 

L'1flur-nccd !~• r.utr1 t L.;., · · tc£" or 11 ;ht 

.. ,.1is 

o-1'foct o! ·i tr:i.i.spl ntine chod: , ".Jl i ~h ;ao: lc'i ·:· r,; t-ro-. • l ··nt to pl nt ro-,.ild 

ta 

thua ., illl ti ':::1..-i. C !! 

.. .G CU.•d iu:-11 t. • ... 
nutritto t 1) h ieh roont""c: of ricoy pink cur 

to I 1 a t. 1 ti(.."Ulri ... di ar r 

1 t to lei cy. 



40. 

h;· nun ( 1 ') ·~ } • 

t ho p l an t 1~ h i h . 

ala.~ 1th 11 ttle roU::co n 

.101' (lOf ) . 

Z.1 . 7 

' c offocw o 

·.hadil: -: in lo :nutr icn r 

t t he lcv avpli 

. 1"t::tnt in cot'l)et 1 ti 

rconto.1,.. · total pl 

l to 

\' 

1 ' • 

·cod pl 

, .... ,....,. ..... 

C l t t>-ic l o ' V<'FJ . 

t ~.:1-o;rt 1 l:n::-0•,] th:.. •. t r oo!ic t 

t lmt ti,OSO t :10 f c.ctor 

;., '(:il"(" rooult1l-ic inn h:lgoor 

t ot 

to 1 p t d 



or t-Oc tt'Of tnea1to woi-c fo•.:nd CXl. the t;proo.d o! c~,1:."tl 1.,:1~:ktion n.ni t is 

!l'Jg'goot,l<l tn..t nutrionta , \1:'iter @d l i ght nro unli::cly to effect th~ upm:-.d 

of curo in~.ti!'.tion of ;:- r:rowinfT crop providir!!; th.:1:; ·,t·,·- r.~v~lly applied . 

neot "'Uality c-...it'd.!l "'°N obt~ined fl'Otl tlm cont:·ol treatr.u,z:,tn, 'While the 
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"i"hoGo tir.dint,J ng-ree \1:ith that ot ~ 0007), who ~&T'tOd toot tJ:w, 

numocr of lonwv i.lliliut<ld '1i~ tk)~c:'mlt oo. tm eu1t1v~1·. ui:;c of too 

t~t. 

3 . 4 . 2 Curd lnitiatioa 

Th& t:'.l.blOG 3 ,. 3 and 3 . 4 SUf;&Qat t}i.":l t eurcl 1nit:intio1l 1ll the UUtaett" 

ot;;.or-.,,iso thoy ~ou ld nov-or fc»:tl curds. 

~ ~/ 4 tro·, t~t eoo:pr,ct-Od tho l::".f,turity or :y. Ct..., ')l,:.1 :'l .:n suc;.-;out1r,c 

tber :tore th,:-t thu. C'Oir.cided with t str~(;c '/hot: ~n.'i:l i11iti,1Ut:st took p l noo . 

co~,::1ct~ ( t :t 1:-lo :, • ,; ) • 

bs·,1n.:: a.ppl1od ootaido t'.-:ts etll'd in1tiut1on porioci si:, t?, t it~ oti>x:t ·w-,ui to 

olo>" c!o''1' ,;rro:th. ·up1-,o:-t to tt,,.1& crucceztion is 1;-:j;:,•c:i i:~: ti d"'t"' oo lr ~-t 

m.aXtr (tubl.o 3 . 2) . lloro t. ~/4 u ~t prot.k.-t:;Q(i ::.oro le1 tbi:rn tho 

4/4 tioont . 

~fh.c tW> utt.ur,a varuu ... 1'' 11 • d St,rnin 230 Ni~:od 
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C . a ot tv1 

1.nltlat · 
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Oec31DD1'1 to f ..,Y'-1~-~ tl)' tn,;~~~ 6/4 tndiot\'t 
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r(l'd2.u::od to ttw p r ~'Nt . 1~1nr.ta "'or-~ soJ.oct.ocl st rrmd.or.l r.or GrtY 

part1Clllar ht1rvoat . Routine- pest ruid diOOOGC control (.'pp'1,'nd1X 17) ~-

1'0801"1:ocl to :ind too oxpor~ wao 1rr1&ntoo ~10.mv,,,r 1WC00oary. 

ror oaeh 1raritity too t~ of (lUrd 1nitintion '1n'.i curd m.~turity re 

detorr.:inad ntl follcr;.-a . 

a) Ti..tle ot ei-..1.t"d initia tion (1) 

The ttm:> of curd ini U.ntion .-saa dotcrt1L"lod tro:.:1 the d.-.tc1 pretJOntod 1n 

fie . -t.1. 

T1l0. tuae 0£ c-...u·cl iltit..L; tiun for ~,nowbt 11 \,~·"--::: ~.,._, d. '?S ,no :!or Y- 0 8·1 d riys 

ni'tor sowini. 

b) CU:rd mturit:; C:) 

Thia W;• .& t10!i.nC'c.: a.a tl'IO t1:r.o whon too r;:,i::dr.<1.10 lo:..f .. ~ic:·:t W-tG rro.-ront 

with ;,;ro:,:r.roanivo sonosconae of th,3 ).onvos occul"rtnc th01.·o.:::1:fter ( ·r1ter, 1 900) . 

No no;-;suro '11,UB ma{• of the sp:ro:ld o1 rurd mnt1..1.rity. 

The t 

~fter ewil\ • ,,1th ..,nr:,voo.11 ?J tho last harvoot w •. :e on 10. 5. 73, wh1le with 

Y• 5 it ns on 31 . 5 . ?S. 

·,. dAta colloctod a •=~d With i- cct to pnl"titioo 

t ~10Wl pl t a d 

bet t.beeo .u-te. 
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1 

4.3 . 1 Gl"O'rth of tho \mOl p l unt (Fig . 4 . 2) 

.,1th ~~v.cbnl l M tbe total plnnt <11':, \','Oiaht incrot:1.tWd to a ma:Kir 

1:."!4 duye, ~ftor sood soutnt. This was 41 d.-zy nft"'r cu:-d turl ty (4. 2), 

Tthich coincided Witi. t.t point ·· ,. totnl ,f cir::· .,-oit-:;ht • Wl.ll to dcclir.e. 

'rh1& \'NS bo<muo~ no new t«i.ws hnd boon fortXl<l aft nr curd in1t1 tton aoo 

t ~o i.nere~ in dr,: \' 1Ct1r·ht oi: lc~vea hnd ooou u10 to loot Olq).W8ion . 1·no 

co::t inucc L"11.J1"0,,00 in tot--1 pln:.t dry w 1¢,t -;.r~r; due t o thrJ clon(!ntion of 

tho pcdunclos ( ') of t 1·io eu:rd . 

',1th Y- 5 v,n:icty .. b:i tot :"\l pl:,nt dr.i" ·,,'Oi.Cht incro:incd until the ti~ 

of curd ,nturlt.,- , ·.:hnn tho uecru, ee in tot-·l lo f er: ' o1;-·•,t cc~inc.ldoo wit~ , 

ti H dvero. :JC in tot i l pl ·.nt dry 11Jeit;h: . 

, . .o •. s to he o,,;cctec tt-e sunr.ior v ·rict y 1!,:.t:~.tt:,! c•Jrt!s (I) oorlior 

until the 28t!i d..v rro~ se~ 

in le""v (l • 4 . 3) 

so1dnt;, Un porcc,nt,.co totnl pln .. ,t dry ~,:oicht 

t up, whll that in tbo ~tou (rt··. 4. •) 

roote (f'if;. 4 . G) t 

F this point 

.--......... (F • 4 . :J) 
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l 
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Tho Ca:p:xiition ot u.c. C'~t tn f~riDtm:t n 

Tho m.xture uocd oontn!ned 00'.''., peat and 50.' f-ino aru'\d r.nd w ooaod 
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