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CHAPTER - I 

llOU'lBCDJD'JJvfill'ii^i^ 



I mrsonocTxcw 

Ollmamd erops play an important rolo in tha national 

•eoooiay of Iftdla axui rank 3d<sond after £00.̂  jTnUm ao a £aiTr. 

conmodity group* The o i l s not only £onn the esaontlal part 

of the hocian dl«t» but a lso senK^s as an important raw 

material for tho a^ro lowed industries to rianufacture various 

products* 

Ths per capita consun^tion o£ vegotatal* o i l s in 

India i s only 6.97 k^ as against 22 leg in dsvalopsd countrias. 

The pr?9ont production of ««70tatl« o i l s in tadta i s ai;x}ut 

4*59 o tons «hidh i s in short of tit* total raqixirenent oC 

about 5«t3 R t (AaoR*, 1990). This wlds gap totwoen dartiand 

art! stxpply of v sga t s^e o i l s i s toi^ng tsst annttslly ^ io^xMrtlnrj 

adibls o i l uorth of ^*330 crores (Anon.» 1990) ttms osasinQ 

• sert^ro drain on foreign aaechanga* The dsfwnd for v^getabl* 

o i l s i s ^oing to Ineraass steadily in tho coming yaars* and 

i t i s astlmatad that India vould reiiuire atout «•& ts t of 

edible c i l ty the end of t h i s eratufy* The need t o build se l f 

suff leieeey In o i l front naoossltetee the IdMitlflceticn 

of various sources tar augvaentlns tlie eegetafele e l l st^pply In 

the country and eult lvet ion of ehort dmetlott VBA h l ^ yielding 

oi lseed crone l ike sunflower* 

sunflower i s an important oi lseed crop in the world 

amS ranks third* next only t o soybean and oottan« w l ^ an 

of 1€.24 n ha producing 22*02 m t (Anon.* 1991 }• In India* 



I t i s ciJltivat'^d cnr r an ares of 1«05 m ha w l ^ a produetl<:» 

of 0*40 m t (Anoffi.* 199C)- Among the liB^^ortant sunflower irow-

If^ atataa In th« country* KamataHa la ono, \4iore i t occur lea 

an area of acre than 0*5^ m ha with an annual prcx^ctXcn of 

C.2 n t (Anon.» 1990}* 

Sunflowar promises a bright future durinrj the present 

o i l cr l s la «Bd 1» dlatitietly st^iarlor to othar oilaeod crops 

dua to l t « yaar laaj adaptability to varied aol l and c l l r a t l c 

oondltlona* h l ^ da^roc of :3iK?u^t toloranoa and short; duratloii. 

Being photoperiod insensit ive* i t la able t o substitute season 

bauDtf crape l ike aoasauufn and ^rotuidnut* seeds contain >.i ih 

q u a l l ^ edible o i l including o l e i c and I lnole lc acid* At>art 

frcii being ri<^ source of quality odi t le o i l * i t also ocMtt&ins 

appreciable quantitlas of proteins, v i t m i n s A» > anv: ~.. 

Xxw productivity in Tndla s«ons to be due to non 

cstffoiv fltUiK? ^ weeds in the head whidh i s a ecxnpon problem 

in neat «f the sae^csfer gatiOi^rp^* *nd i t has Lsen estiinated 

Uwt eoed f i l l i n g oeeura in « i ly 40 to 50 per cent of the hoed* 

particularly in the porlphoral region* Tt ia ''xpccted ^*at 

tlvsre nay to soaree l imitation particularly* at la ter ata:?r>s of 

tiie crop growth, t^rln? whie^ the leaves are affocted £7̂  leaf 

•pot osttsli^^ the seneseenos and aheddio^ of the leaves* 

:7mally« the photoayntiMtlc rate in tho leavos of sunflower 

plaiA declines after dev^lc^tnent of the repFodiuztive or^ns 

doe to a^ift? of the leaves (srlvaatava and ::ialrwri» l9iiCt 1903). 

file:///4iore


the gt«ml&^ «i^tulttt thiM mUtmim m Ilnltation oa tlw 

•vailalBiUlgp of pttotosyailw^s fear Itm ^mwela^ng 

At ^ i « stage* tlM ^kmmni iixt ftsolinllatss i s Iftvgaly 

IV tho bTMts pranOast* to «ri« head ( s r i m t s m jQ̂  ^ . ^ i9Ty). 

saaf l0iMr* tiusoijli teing « <l9^s«iaMit plant* 

ira^etative 9c«nf^ eEsntiiwM laadbtn^ to mn inoreaae in ttw 

pl«»t fwil^it and laaf acas, nhich have tiian Cotaad not 

cKsadaotive for tetter aaed yield (iQmKam» 1972 }• Torthar* 

i t ia only top 4 to C i^lly develop<^ leaves ttuit play a 

ai9ii if io«^ role in mo&d f i l l i aa (Sriveataira J3^1J|«» 19T7). 

TlMM* i t fl^ipaars that maatm photoayathataa p«^ably oould be 

nade avsilatde for aeed fi l l ing* i f the plant else ia reduoed* 

Xt has alao becm la^jeeiilatad ttmA the wadna ê ra 

aooaeiftratad at the t ip iiliara* they axe pro^aoed aad there ia 

ao doMtaaHTd txansloentioa ^ aoaeina* Tlie ai^licMttiati of growl^ 

retardMsta partlouXarly* <qroooel moA Ttm are lau»m to <mluinaa 

the aoHaMMd treneloaation and helps in the tetter cediatxltet* 

Aaa fii M9Ciaa iUi Um planta. The i^^i<wtiaa aC gwmtkik 

retaidanta may wnhanos ^ta <f i lorq^l l i^rBthasia in the leaiai 

and aey help to xatain the leaf area fur a longer period mnA 

iaprove the partitioiiing affi«t«ai^ leading ta incraaeed 

prodiieti«ity. There i e hardly m^ pteeiae and aaa^uaiiM 

infamatioii available to thia xe^x4* TherefcMni* etudiaa 

wmtm initiated to eetaytish ua^!al ef f aota of the i^plieatioR 

af g m t h eetardaats tm immilame genotypaa iitth tiie folloeiag 



To find cMit Vtm •# f «•«% «f ^tem^ f«%ftz<iSsiifes OR ttis 

S9 §ixA oat iiM •£ itoet of ^mwyi ii»%«vi»it« on ^xf 

tie £ina eat tlM ph2^oX«K|i«aI lMKi« of yl«14 imrtotiiaB 



CHAPTER-II 

lEHTaU^ (B'l M^'^MM^Wm^ 



3aB£lcw*r la ans of tho UkpcMrtant ollaeed crops MKS ! • 

tavlag Midsly ealtXvatad m Xndl«* Yhoogh, I t rt«s • • v e n i 

•<l«ftiit*7^ over othor alXaecd crops* poiv «e«d afttting •&cl 

higjh p«r oant at hollow soods in I t s aif?ltuluGB» nhidh «dver«ly 

• f f«et the prodoetion potential i s a aerlou* ooooem. several 

rsttsona U ) » , dsersaM In the phoitooajrothatXc act ivi ty a t the 

t lna of aaad f i l l i n g (srlvastsva and salran. 1983). Uadtin^ 

slrtk eapaetty (pcaaaa jjt ^ * * 19T7) ana Imlaalanee In the 

•ouree<»aiidc ralatlonohlp due to poor ^ranaloostlon (stare)c»1966) 

havo beoft attdfaated to poor iteed sat in sunflower. I t has been 

obsf?rv9d that tnost of the nl<1die toaves aadl few top tasfves start 

seneselfri whan seeds at ths cantral portion of tin capltalian are 

VHreloplDi (srlvastava and r̂ alram* 1983>* I t nay km poaslbla t o 

reTulatQ the rtotitisatloci of inetabolltes dttlng ^jrala f i l l i n g 

sta^je by shortening ttw plant s ize ind dalaylft? the loaf 

senescence* l̂O'-a ^ Ineroaaln? the yield* several attaeipta 

hav? ba«!n oade to re^^lata the erc^ growth and yield ii^ applylaj 

growth rdtardants* and the discovery of a new jraap of grow^ 

regitlatoiw* growth ratardaota ty RlteheXl ^ j|^*(1949} gave an 

Impetus to the resaare^ oa V\9 oontroX of p l« i t ^rowt^ and 

dovQlo^4iont> Cathey (1944) dafinoo a growth retardant as a 

chetnical that cleereasea the c e l l dlvialon and c»l l elongation 

In tf«9 ahoot aqpex and r«;rulstes plant height physlolo«)loally 

without formative a f f e c t s . Ttia affacts of growth retardanta 

vary with plant spo<^e8» variaty* aometotration used* laathod of 



B 

application, frequency of application and various other factors 

which Influence the uptake and translocation of the <^einleala. 

Plants treated with growth retardants generally have a thick 

and dark green leaves and delayed leaf senescence. The results 

of the ear l ier Investigations can the effect of TIB^ (2, 3 , 5-

trl - lodobenzdc a d d ) , Malelc hydrazlde (MH) (6 hydroo^-3-(2H)-

pyrldzinone) • chlonnequat (OCC) (2 c^loroethyl) trlmethyl 

anwionlutn F lor ida ) and Meplquat dilorlde (DPC)(1»1 dimethyl-

plperdlnlum chloride) on growth* y ie ld and Moi^iemlcal aspects 

of sunflower and other crops are reviewed here under* 

2.1 ORdfTH PARAMerERS 

Although sunflower i s a dtetezmlnate crop* the vegetative 

growth continues even after heading t o an increased plant height 

and leaf area, whlc^ have been f<Mind non conducive for Increased 

seed yie ld (Khanna. 1972). Further, due to leaf senescence and 

greater distance between the source and sink, only top 4*6 ful ly 

developed leaves play a s ignif icant role in seed f i l l ing* 

The ef fect of TIBA on growth of plants has been reported 

ty several worlcers. Galston (1947) reported that TIBA suppresses 

the act iv i ty of endogenous auxins in avena curvature t e s t and 

inhibits both Intemodte elongation and apical dominance in 

soybean. Later, similar responses were reported in cotton, 

groundnut, pigeon pea and fabe beans (Dastur and Prakash. 19547 

Santelmann. 19777 Nawaz and La%fes. 1980 and Deshpande. 1983). 



Qwmn 1^4 An(3mtm<m iX9§&i atstttrnd that §olimg «gi^aioitloe 

fli rtm 1» mojt^s^m 9hm»<k « £«^«itJlQii l a pUm. ^it^st sangiag 

fiKM 4«S to 22»2 ^^r «fnnt « t ^ 4yU!£9c«iit oonaeRtx^tieaii 

CO* iO mmA SO in^)* sliaiUrly» i^f^ieatioii oC TZ» ( i m/mmml 

#itxiii9 ••rly Uo^Kxa perloa of norliMii vsaocea tHe ptimct twlgliEt 

Ir l^ p*r oM^ in<9rft«ted t^rsafltiiiig* 9»im:tmtm^ ths l««f |>*tiol« 

MM1«« Tfift appli«d te so^liNin gnnm «t hlg^ f^rrtiU^ l«««la 

mm^maa^ pUis^ h9X<^ ly 33 p«r ontt ao« t e I ts ^trntsr 

latAffiodM* l««f axes tr ao p«r flefit and pfo^eftd ttaa»M> lft«vd« 

ifith short «ia «e««^ p«tiol«s (Mî îw ig^^«« i9€7}« sm^ 

mX^mtmtimm in tii» 1Ui«( «net pI«Ett iŝ asfphê o^ •il^siM^ mtitmr 

utiliastiof} e i Muiii^lit* ainilsr lasalts ^mtm rspor^^ ty 

1 1 ^ maa CoMlair (196f} t^ax%»4 th«t tlM plaot Hsiglit 

rsdttCBd f«e» 47*7 o i la cKaeitxol to €1*3 «» ia «Na |^«Bta 

truitad witii T m * mtllm ia fi«f« Tim i^pliad at savmi naeleB 

attar pJtantiag e^Htcad tiie iwi^^ fs«a 60*4 oa i a aoittxol. t e 

S7«9 aa ia ttaatad plMtba Ci^t^r ^ j||«* 1970K ^laiip tit7)} 

wmpotkM6 a radtectiea la plai^ h e i ^ t lir 13»3 par eaat fraa t»e 

faiosi aaeparlawat ea aerl^aa witli Ttift i^ypliad aitiiar at foay er 

aix txilkiiiate îpatftli sta^a. The laaxiflRsn radkjctloiit̂ jai tiia p]«Bt 

tMi^it aaa wi^iia tlia saaga e i X0»4§ par aaat a h ^ Tii^ iiaa 

ai^ldiaa oaa «i«Kitli ^rl<« %a ^eaa ia aorgpiaR aad a fartiiar daetaaaa 

ia plant fwi^it p^oeea ttia yield Cfic&l«y« 1985}* oa ^M o«Nar 

%iimA^ saaMiInaan U977) r^pertod ^u^ ia gxotandtanat aeae of tNi 



s i x growth roTulatora appllod at various ecw.cwntrations and 

<11f£«rent crop growth •ta^ies inrraased sood yi«ld« tut s \ M 

1,1 or 2*3 Xj/hm) at T i a (0«6 k^/ha) raduc&d tho plant height. 

TTBN» despite mducln} tha plant h a l ^ t * was a l so 

respooalbla for Inereasa In the total dry wal jht of th>:! soybaan 

p l « i t s (Barl^takur* 1980)* Similarly* faba baans wore reported 

t o have hl^ier dry tuattor with aixirt stature in response to 

TIBA <lS«eO MQ/I) applied a t 15 days after Uid sta^e 

<n««awUy a^ £ l . « IdeS)* in a f i e l d t r ia l of soybean* z^pgA 

and s a U s <1990) olaarved that the Collar applloatlan oC ?IB^ 

(SO g/bm) at the beglnlng of flowering i»milted In greater 

reduction of dry 'TatlMF. 

TIBA has fac^en used In thc» ln*«etljatlon of floz«l 

davelc^xnent in certain plants . ''ImrwTraan and "Itchcorft fX942 ) 

found that the axil lary Is&ls of toneto plants were Indoced to 

grew f lower e l v » ^ r instead of the noroal leaf s^^oots when 

treated wliti TIBA. While* Balaton (1947) showed that weiotatlve 

seybaan plants were not induosd to flower by TI£Ay however* 

]^Kito»lnduoed plants aet more flowers whan treated with "TfA. 

AndtaracA 9t a l . (1965) ropor^>d that pre^-f lowering treatioenta 

with Tit̂ v delayed ciatorlty wherecw* treatraant at flowering or 

after flowerlnj hastened matttrlty* 

The growth I n h l t l t i n ; property of »a le lc hydxaaldtt (»«) 

was rr^ported i^ schcane and Moffinan (1949) for the f i r s t tisM and 

later several workers hav^ reported the slRillar action oC f̂1 l a 



•ttpprttftslon <^ «pieal (kirlnanco in Ufferent c r o ^ ivoi a« 

Jftflmin** Chrysenthanum and a^mn& aster . Moors (1?%0) tuM 

sisMwriaea the e f fec t s of im oo plant gmwtti aa) a temporary 

suspanslon o£ atam olongatlon frcn torr>tnal bud and adjaeont 

tiaauQ* altamation In the axpanalon o£ lateral lû -I and the 

terminal ia% loosltaad aecuoiulatlem of an^tocyamtna* narcowln;; 

of leaves ar̂ i l̂ Nif <^l«raats» aupptaaaton of noclule formation 

In bush beano and Indbetloa of tat̂ pcurary nale sv^r i l l ty . 

t^liom aod Rlnar (1970) xvportad that tha txaatiattiit 

with RH raaulted I s ratardad voijatatlve growth of paa planta. 

Tha lower ooooantratlMiB o i tvi (0«I"4»;/1) acneloratad the 

groatb of plant* Whersaa* hijhar eonoeatrationa (10 to 20 ag/1) 

rataxtlad tha jrc^th and roduoed the dry caatter acotinuIatiaQ* 

Similarly* patal and srlvaatova <1971) otearvad the z^Oaetlon 

l a plant hal^tt of peas ^p«iclally a t higher eoncontration of 

F9t (400 p^) tritan sprayed on >U naetca cdd planta* 

tn a at'Jdy to knoa tha affaet of different growth 

m^la tora auch aa ?A. TTS^, MN« 2*4i-D and »x% on grmaadnut* 

W? ahowe<l al -.nlf leant Inhllaition in the plant growth during 

^^'^^ W*grlf Ai^ raU aaasons* Hheraas* NAA, <3A and 2»4*^ 

atliBtTlatAti the plant growth (>?«nryanarayan«t, 1977 >« Lin g^ £JL* 

(1987) alao raported tt*at MR reduoad the plant hel-jht ly 

raducltt;; tha naab^r of noKtea* 

and soda (198^) dai!K>natratad that tha fo l iar 

^pl loat loD of aOC Tpjm of nN at 30 days aftar acHlaj in aor^hiw 

(ia^aaaad tha plant hai^htt and inavaaaofi tha loaf axaa. SJUUlar 
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t««ulta w»x* ol]t*i»ed «h«a 400 pptk of tm MK> mptmyod {^ 

and xir9»* 1963}« similarly* th» Collar appllestlon o£ ;«i to 

calonSula ve^dl in^ rst^oad the plaot h«i |ht a t a l l the 

eoTkc^ntrations u«ed (5» Z**)* M arid 100 pt«) and the fnaxtann 

r»<3uetloa va« o^Jierved a t IOC ppm (Srlvaatava and Bo5 pal «1964}. 

san and 3«n (196£J) veportaa that the application of 

r**? at tOOO p\£m racorded a al^tilfleant v»^taeitlaa in plant height 

Bn^^^ nodal lanrith of ohryaaaOiatJHi and pctonla. t4itsr» ^an and 

f̂ alMrana f 1972) noticed the toduotlon In plant h«il>ht of 

ehrraanthenon in a l l the ecne^nttratlfias of ^^ oaed (2SC to 

1000 PPM), shaxsmuzjatn o^ ^ . ( ISTS) o]:^»nrod the auppreaalon of 

growth In ehrya<ftnth»aaR! due to aprayln^ of tm thrl«a aftar 

plantlK} {30th, 4Sth and eoth day} a t 1000 ana 2000 p^m* 

r^iaraas, SOC ppm of tm looraased the snoot dry ifel;^t* 

Marayanrsddiy {1977} d^^onatrstoiii lanQ afCoet <dt jrowth 

•ofaatancQ0 on ttilTm aater In winter «id succ«r oeaaona aprayea 

tha !̂ t ulth SCO, 7S0 and 1000 ppn at 25th > 40th and SSth daya 

after transplanting* raapeetlirely and the i^^li«atl<M of MR at 

1000 ppoi slcynlfioantly radaoad the plant height* dry a e l ^ t of 

the plant* leaf area* leaf «r*a Index a»3 leaf acea dumtloci a t 

a l l th9 atMjfm* similarly* th» ^pUeat lon of F9t at 1000 and 

2000 pfta resultad In Vtm mdaotlon of plant h^l ;ht* leaf nmbsr 

and leaf area In ^^ryaantheoiai (sen and ^valic* 1977)• 

Mote mimtor o£ flotmrinj laterals were obnerv^S In 

ehryamtthaeimn plants treated vlth 60C ppts oi r» and w l ^ an 
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lnor*ase in the oonoentratioD ci tm (500 to 1000 ppot) delayed 

the flowarlng (POWQII and Aadftrsott* 19S7}* ^*har— In 

Calonclttla* ^̂ * dal^yed th« floMiriii? a t a l l ecsfioctttratlontt 

(S ÎOC piim) ATKi th» emifimm dsUy o£ floMirina « • • ousarvod 

at IOC pp» of r?i» fcy alaont 12 days a« eee^paxttd to control* 

The number o£ flowars vexa ioer—aad a t a l l tho coocentrations 

of t^0 the t^ioximap: incraaaa vaa notleed a t 50 ppm and Ineroaaa 

in the eonoontratXoD of tm d9et%a««<i th« di«n*«or of flowers 

(^rlvastava and ea^ pai» 1964). oatayad flonartx^ vaa alao 

oLaernK'd In ^telienthtHt aprayad with raf at 1000 ppm (3«n and 

5«n» 1966}. Mawov?r» the flawerln^ WM ai^alflcantly haatoned 

In Zinnia at both the levels of MH (100 and 1000 ppn}* wheraaa* 

delayed f loueriaj oceured uith hic|h l«val of M»« similarly* 

in T^i^lia* SOÔ IOOC ppm of r^ advanced the f loMarln? tf 4-^ daya 

(Bhatta^wrJ^* 19(H}« "JowOa an^ Towda (1990) raport^'i that 

fo l iar aponiy with lOOO or 20CX) pipm oi W applied bafora pnming 

and IS daya latar* advanced the flowartn?! in JMnin and thay 

forthar ooncluded ttiat 1000 ppm MM »oat aff»ative« s lni larly* 

ill aorgfhoN* 2 0 prsa ai tm (sawanda and Zoda* 19P7} and 400 ppai 

of m (^o<^ and isorga. 1938} <^Xayttd tha SO pt cant flowadag 

fey 2<»3 days when a j^ l i '^ to a ».>ntli old t/tapm 

EfCact of coc , waa f i r s t dascrlk^d ky Toibart (19C0} 

and raported that plant hei j(»t, Lcmnchina* flowering and 

frultin-j are SOSG of the Jji^iortant iTarataetenj which are 

influenced ty ccc . Thoeco (1964) otaarvia the reduetioti in 

elonsation of the main aten ant) fruit ing bcanct»s oi oottoo 
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piwit« Simtlarty* awi iu l i (1972) ivportwd ^i«t oce C0«8 leg/ha) 

t«aue0« tlH> pl«[^ ^ M l i ^ l a •iiiifl«w«r* 

Tawia •RA T«rvl« (1972) notiesd («Uira«tioa •ffciet 

oC €hliBiiwtHHit «l«Bg niti i thleHfifHiij ^ •%«» i n lootti 4«rly «3d 

&«M Mitxnrla^ cnl t ivsw of aimf ioiMir* spAiyingi i«t«^ ctteeinle 

•«!ta Mid Qoe a t 7f^ l«NKf irt»9> iB stniflaMHr cvduced the plant 

I i e i 9 ^ \S9 ^ *nft 15 pn a * ! * * f»S{)9etiip«ly aiad ât>> tlie tfiemlissls 

l«ad to * s l ight t»<liicticm when «{ipli«d a t taA a t * ^ (Dweall • 

19T3}» siffillar rwoolts mmwm neties^ t^ Ofishftrtl (1976) iiltti %xm 

^ppllofttlofi of OCC (4000 pf«i) 4itiri»^ MKimar •«««ofi« T I M rodaotioB 

111 •%•» groitftli «Mi ane teo retardation lo tcanovecwi ocill dlvlaloi]« 

part l«t lar27 i a aiaalwr oMttus (Sl^oahaasMd.* 197t}« 

t iM ahesttar plant ^ a a coQia alao tsa adilavcid ly 

apaayla^ a th ia l aXona Mr i n ecaiMaatloit Mlth occ (oaatdla* 1977). 

tovatt Mia <»Khaf^ (1977) i ^o r taa that OCT net only favosa tht 

p l « i t 3f«Nftfi iMt lUao t)iaf» aaa a taaiftetloc l a idw aoeuwalatloB 

of dry mattav l a atam* laavea and patlolaa of aaaf loaar* fea«iaM 

radaation 1» laaf aiaa* 

Aaamraiii^ to Qeaall? C197?)» tiia lag piMva of ^xoa^ 

l a aaaflaaar l i ^ a s 15 <teya af tar aoalag aad tiia i i ^ l l aa t ion of 

OOC (todag thla ^haaa lah lMta atsia -^XMtli althoti^ affaotlag ttio 

y la ia* IB a pot attltaia a t a ^ « aoaflower tea* iDi>«ail4) 

aaadUo^ ym» aptayod witn ooc C100« 500» 1000» aooo mA 5000 

1^1^} auHag tha la^ phaaa amS ttia reaulta otJtained 33 ^m!^ 

af«ar ao«l»3 ladloa^ed tî iMi oaly tua ttl^Har aoiioKii^atioii 
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<5000 tto/U) had aigiUfloftnt l i ^ l U t o r y effect on plant Might , 

to ta l dry natter and leaf aroa (awttachar>e and Ougpta. 1981)* 

tn ooRtrast to oarl ler r^^sults obtained I;̂  Taxvla and Tarvis 

(1972), the uao of *a^«sr cone ntratlona of OOC rMmltad i n the 

fotriatlc^ o£ f^ln a t ^ , v^tereas lower eonoan^patlon of coc 

reaulto^ In the formation of t'^icH atoi. (flhattyictiarJee and 

?upta» 19G1). 

ThQ effoet of crr \m» further <3einon»tnited ty Lov*tt 

and r>rc^«r!l tl9?il) and indleatod that the r»aa<itloit In plant 

hoi jht of ounflow-r ««• Aie to tha inhititlcot of c e l l diivlaion 

at atoT; apex* Ttras* I t was concluded that OCC r e d a c t the plant 

h'^lght ty Inhlblt lni tha c e l l dlvlalon at eut aploal ration. 

Mauahoba ^ al« (19S4) noticed that crc in o o m U m t i ^ 

viti% ijoric a d d when aprayei at 35 d^ya after soiilnj resulted in 

shorter plant (15* to 96 cm) with thick ataci (2.01 to 3*1 cxa)* 
2 

Increaar^d loaf area (39*2 to 0*2 te /p lant ) particularly att 

hi ^ r cnner^nt rati one of OX (2CKXD or 3000 ppm)- • lui aptlioaMl n 

ot OCC waa also found to incceaaa the ^ast? earlsaxylaee activity* 

l^otosynthools and dry o^atter partttlonliK} in Loth j^a^ atvJ 

seaacna <Panrio and SrlTWitave* 1905)* Howeyara Occ treatî Mmt 

dolayed tha flowering procoss In sunflower (sauetall* 1972) and 

soybean <n^nindi e^ S^** 1^1)» i4h«««as« hastened in Jaat̂ dn 

(Zê md frt, al*» 1 9 ^ »nA 'Towda are! îowda. 1990)* 

Mspiquat Chloride (*TPC), a growth re;fuiator la Known 

to 3upT>rtwa vp letatlv? nrcwth in cotton (Cotftron, 1979» wiilard, 

1979 and YorJc. 19S2}* vpc- i s re lat ivs ly a new ehaoical and tho 
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l i tcratara arvallabl^ on the df£r>et of this etfonioil on ercpa 

other than cotton i s Tory r«ai7or« 

In octton. tho ^iplla»tlon of VVC (0*6 1 / ^ ) At tho 

ooaot of fXoworini (Vseroaood the pJt«nt hel jht ty 20 a& and 

further IzM t̂oaa* in the rata of &>PC <Ud not produea an/ affect 

(noslo, 1990}. » il-^r e t j | l . (19dl} raportoO that sprayln^j oC 

DPC (SO* 75* 100 or 50«>25 j a»i/ha} at an early seprodxictXvo 

s t a ^ o£ eotton reduoed the plant haijht a l i jhtly at a l l 

concantratic^ia. Aa a»ttoc produoaa pR^tiaed ^ro.^h« i/pc has 

baen foond to rttcSuea loaf area (stDort j ^ Jii<* l̂ GO) and 

inereaao loaf thidcnaaa (OWMtnan jg^ 2l*» 1900)* in an 

oicpariinQnt* ^ ^ applied at flinit l>loan « t a ^ in cotton* roduooa 

plant f^l^ht fear 38 p*ir eont» loaf mt^m ty 17 per cr̂ nt and 

Incraasad th« laaf thldtaaasa kgr 16 p^r e»nt» and incrvaaod the 

^wtoaynthaaia tharabr lner«a«l»i the dry matter proaactloti 

ricaltar tg^ ^ . « 1980}. varela «id iml le lo ( l^s l ) c«por«ed that 

the applloatioa of tvc* tviea (25« SO* 7S or $0 + 25 qA») * t 

60 days after aonta^ and IS days later roaultmS In tha reduction 

of plant height* dally (growth rata* inter^oedal length and naater 

of fruit in} tiraMbaa ««po<rlally» in lowor parts of the pl«nrta» 

whereas* ntsnljar txi leavos naa wiaffcetod with an iaoraasa in 

leaf ai 

DPC» Mon treatol to cropo jenerally iitiilbite the 

growth in both lonoth ana width* in cotton, treatment with >pc. 

r«Rilt*d in thin and apparently r̂ xtm r i j i a aten. t̂ Akeraas in 

oereala* rcsullsed in thietotr c j i n s . i^ore reoistant to lod.:;in^3 
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{S«lhatt and ^i t t ln i« l?n2)» retlucî d l««f acea tut not tJw l««f 

velWM th»rely Incroaaln? the inf i l trat ion of 11 ^ t (Sohoot ancS 

Irti a 7re<*n *̂ ou«a «tii>^« T>lai ('TPC) applied at the 

OB9«t «* floworlnj m cnttcn reAiead tho veietatlvi^ grosrth Iqr 

20-30 par oant (;ma€a^» 19^3). Aecordln? to Karb/ (1933)* 

tftaii traatdd ulth >ipc. tha a«9ra^ l i n t ylold ««s not affooted* 

whar«as the plant halrjht ftnS imber of nocte^ M»m v«dtt«»d by 

1% par oant and 4 par cent* raap««tlve»ly, CanoRand prado (19J3) 

t«portea that the application ot ^̂ PT ( 1 « 0 V t e ) at floutfrlngi 

ata^o feduerad the plant hal<jht ly 31 oa and ineraasad the leaf 

ratantloc as oan;par«d t o sprayliki toforo or after f lowarln^. 

?lr-llar dBlay in leaf sene8<::a:iCO waa noticed l:y Oauaraao at g l . 

(1991). 

The application of 50 g o£ ĴPC to cotton cv« paysMttter 

K}3 Oaring early square formation staje resultoi In U » reduction 

of pl«»t hel )ht ly 17 days after troatrtont* wh»roae« shoot toy 

dr/ welr^t and leaf ar^a Inlsx were al inlfte&ntly lower only at 

31 daya a f ^ r the tr^aunent. '?1ie treated plant* ralntalnod 

higher leaf water potential and solute potffntJUftl (>'ortdt ot a l .» 

19M), Tt was oLserr d that the fo l iar appllaatlon of plx (t)pc) 

on cotton at flowering or s p l i t Sf^llcBtion at early flowering 

(57 AlAn) »na at paaH flowerlo^ (33 t&l/im) result-'d in 22»a4*6 

per cent decreuM in plant h n i ^ t than that of the control. 

Upper* middle ane) lower fraiting brancihaa wore 41.4-5C per eent* 

23*2-32 per cent and 22.€-«20«3 per cent shorter* raapaoMvAly* 

Th.3R58 

I .J^. BAUCALCrX 56C055. 
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l«8£ arf̂ a 'tma 2B*fr»35.7 per cont «nftller ttian Uiat of control 

Tn rape A«9d« tho appiloatlon of T o r « l dpc+ethephon i 

r«dulte^ in the twltsetlan of plant h a l ; ^ (^afibXs et̂  al** 1 ? ^ 

ana Châ p̂raa 6t |^** 1M3) . ogllvy (198S) reporte*3 that* 

traatmsnt wlt^ T«vp«l *t stmn f»^eralon s t a ^ . raduco</i t^e plant 

hel.^ht fcp 10 am t o 20 « « « Arwordln^ to ?cnltte! an.̂  r^nj (I9f54). 

rorhictlon In plant hot'Jht tanrĵ fl frcm 10 to 20 T^T oont and uaa 

aecwprpanl'sd by an Ineraas© In flonwr â w d̂dtn̂  when treatr-^l with 

Tsrpal. walae <riltlvars toleratoa the application of 1-3 1A« 

of T«rpal a t 4 t o 12 leaf ata.70 and thsre utts a roductlon in 

plant height* 

la a pot oultura study* tUwre waa a roduetliim In t̂ io 

l<R>g^ cf Stem and branchoa whttroasvthfa ouiater o£ node^ FQraair̂ :<i 

antffortad In soybsan with 3s>c* ^rthar* tha appllcMtloi^ of 

500 and 1000 ag oC 3̂VC niodlfled the gnyirtii pet tem ky lowerln; 

the tnne^ to main ator; length ratio (T̂ orMKU e^ j ^ . * 1983)* 

t t mm a l so fot«id that there vmm hljihQ^ spec i f i c etom «ei jht 

MlW» lo»per roaln «t«Ti len rth, Thsps waa a l o jerlthmle relatloo* 

^ I p i»to»e<*n the redaction In etem tong^ and 09PC or occ Aaeo 

In both jtwm Houee and f lo ld eondltione (r'orandl gj^ ̂ m» 1904). 

They foOftd that DPC was more active then <*(X in r̂ ^dueln'? the 

sten IflTKyth, numbrr of noclea end r^dttdnj the st«»tn iry M»i"^. 

eapftctfally tn green houao onndltlon* 

Applloatlon ^f rlY resulted in the tfeXayê ^ flow*3rlng 

and hastened the rr^turlty In Brln^al. Wherees in o)cxm» Pix 



Hav^nBd th« flaiMrIng (Zftyvd 2;^ j^>* 198S)« ^ecorHlnj to 

York (1983)• the ^ p l l ^ i U o n o£ viffC t o cotton reduced tho 

erop cyeltt antS thesa v*»alt» ttt« in aeeordanos wltli tho 

tmmultB v»parto<3 Isy ?Qttrfay (I9e3)* I t « • • notlotd that tho 

^ppllofttlon oi ccc (0»1%) « t fruit fomatlon atao^^ aeoslorsted 

the av tnnty in ootton (okhotnik ^ j | l . * 1984). Sictllarly 

Pix (npc) j^pplleation inltated aarlloawi whan aaaaonal langth 

loss than 2400 heat unlta (Karfcy a^ Si** 1983)* Later* 

sawan and Sakar (1990) raportea that eottcKi n t̂ure^^ early with 

an lnereaa« in ^te eocwstitration of tspc aa woll aa nurbar of 

applleationa. 

suff icient oouroa, a stronr; sink and bett':*r 

tranalooation batween scniroo and alnk are oasential for higher 

se<9d aot t i i^ and yie ld in sttnflowar* Xt has boon reported that 

only top aix laawea ttt«o the rtost ie^portant rolo in the yield 

fotmatien and o i l aynth^ala in aunflower (Shepta and Upadhyay* 

197S)* I t haa alao taoen reported that there ia no lateral 

tr̂ TVCoent o£ ciotabolitea frtxn leav?« t o head and the leavea 

tramlooata metabolltoa only to thB thoee parte vhidti axe 

direotly oonrr^cted (udaykuoar j{^ 2|̂ «« 197C)* 

Trarutlocation of Riotabolit€M yae mox̂  to the soods 

of outer region in the oapitulum, ea they are in the advanced 

a t a ^ d davelopntcnt due to early eet «rtd eirdc aiee waa directly 

related t o the endo-jenoua growth hotctjnaa l ike anxlnay ahioft are 

eaoential for erlariemQRt an? r^eyelopneiit of ovary i n t o fruit 
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{SmlimtttTtf «nd 9<»s» 1969). in sunfUnier* aff^r polUnatlon, 

the «ynth«B«i»»d ajxlns havo t^ie tonaan^ to mor^ In bMtlpotftl 

dir^etlon mn^ honce ttK3 trnnaloofttlon of e»tabolitos to tho 

OBpittilarp wi l l bcj llfflltoa. Transloot lcn of i^V^toaynthatos 

frem »oure9 t o «lnk dcrpt̂ ivte « i t^» enclogonrnw growth hamcv)0«» 

«ad hone* t ^ a^lioatt<»i of growth ragulators Induoas Lottor 

trarvloeatloR of tnetatolltoa In aunfloimr. 

whtla studying the cfCoct of TlBk on oottc»i» i t waa 

notiesa t ^ t '̂ tfift tx9sto 1 plants out yieldad the control plants 

dtn to Inercaoe In the nua^^r of tollm (I>a«tur And pfftiMah* 

t9S4}. Xn £i»nr}al-jratn« i00-«eed weight loeroaaad ironi S*t q in 

oontrol to 6*3 9 In tho plants trttatAd vtth 10 p ^ of TZfitf̂  a t 

SO per cent flowarin:? (tireor ana Anr̂ arvon* IMS)* stttfia ana 

Ohlldiyal (1973) reported that the applloatloe oC 3CXD pE« TifiA 

lnor««»ei t^« ntaaliar of aaeds per plant by ''̂  P*r cent and y ie ld 

pf 66 t o 1 cm per cent oŵ r̂ oontrol pl«nts. 

A;9pli«atloft eC TXM <jhang^ tho Enorpholoiv of 

platita* flMiJtin^ than phoitavyff^Mtioally n̂ or̂  aetiva and thereby' 

ineroMPing the eeed y ie ld t̂ ndavftcMn «^ gl, » 19«S and jsadceon* 

1969)« The reaponae of detf»rnlnat« verietioa of aoybaan to 

TtsA Mas Bi&to arrtttie than the Indaten&lnate typea. T^atley 

(1974) reporte.' that the ^pplleetion of Txe^ (3@ g/h) one month 

prior t o bLoem eon^la^ntly pro^luaad hi.^h»r yl^lo aa oompared to 

eontrol i n *Lae* and *Hainpton 266* vart»ti«a. fM a l so reportied 

that ylelda were radooad ty h i ^ r eonotmtration of TISA, mppllmd 

whan plant haljht was rocbioed more than 10»1S per cent* on the 
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other hand* s tu l t« «D(3 î ûdolpft (1971) found no sljnifloMit 

Increftae in ylttld t̂ MMi TXfiA wt» «ppllc»d s i x treelus faefors bloon 

to the vftrletle* 'uam 6e*« ^OKVIS* and *strac}j*, ^4iex««s» In 

a l fa l fa mxvi •or^um« TTB^ •pplioktion Inerea^e'^ t^e «awd yt«ld 

by 67 and 20 pwr ennt» rs9poeti««ly C'̂ ftavor* I?73}. 

Tt wfts found that the fo l iar applleatlon of !?AA and 

TTB̂  lncre«0e<^ the soed a*ttin^ by S2«2 par oant anO 76»2 por -

cent* re»p»«fclv»ly « i oerparad t o eontrol (Anoa«»197S)« Xn 

another stttdy* the fo l iar sp^ray of tha oor^tlnatiori of TiBh and 

KAA <>Kve hlfjhftr y ie ld (376 k^/ha) aa coDpared to eontztjl 

(261 kyhtt) l a anmfloMvr tAnon«» 1976). Praaad e^ ^ . (1977) 

reported that the appllcratloo of Tlfi^ (240 py») alon; with NAA 

(SO ;>pn) increased tha propwctXtm of f i l l e d soeds* 1000 aaod 

uelfjht and aood yie ld aa ocxrpaxed t o control* They alao veportad 

that* Ttss t e ln i an auxin tcanapoc^ Inhibitor* provont&d the 

Laaip«tal fnoveraent <rf aoxln* Consot^uently* the otVKaantratloo of 

auxins am? ^ibbasallna In t^ie hoaO Incroased* t^teijy IncT'^aain.} 

the air^ eapadty of the head .hw to moblllsatlex^j of 

p*»otooynthatGo ffoci othar parta of the plant to hoa^l. 

The aeed yl(>ld of sunflower wmB lncr«aa«3 by 12-22 

per oent c?u« to the anrlloatloo of '^IV^ alone or In cinblnatlon 

with ohlormoquat and the axposup* of plants to TISA alone at 

lS-20 leaf ataTo \m9 l l l o l y to produoe thf* tnaxlcwcn aeed yiald 

(vTuardia at a^.* 1977). Aeeordln? t o srlimatava ^ f£«fl979)* 

tha ooRfcinatloa of i»t«-«oaklnj hacdenin?* h i ; ^ r close of 

f e r t i l i z e r applleatlon and spraying of TXBft (130 pprr) ^ave 
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hi jhor ylelcS In aunfXowor over tha plants troated BOparataly 

and t^»se rosults are in confirmation with those of 

(Crlstino^ouda e t a i . (1979)• 

^ftelle sttKiylnj t*w effoct of Tiiy\ unclar ^ifforRnt 

plant pfopnlation lovela in aun£ loader• i t was oixiorvmi that 

tha fo l iar applioation o£ Tis;^ in onntination ^ t h *Mavar«a* 

«t hlgihar plant pqpulation ^ v e ao«d yield similar to that of 

hmna poIUnatod erop* trttavo* hand pollinated crop proOuo&<3 

75*5 per cent seed aet as eonparad to SO* 3 per cent in control 

(3nhbmU»i, 1933). 

Oppar and letillmml (1989) ol0»Tvr*a that the applloetion 

oi TXÊ  (2S0 v^) pmdaaft<l hi ihost proeess^j soeO yiold fdloiMd 

fcy -^inetln (15 ppm) and ccc (2500 ppm), Jovendrappa (1999) 

reported that »n applleetlon oi ?TBA {75 pro) at 5(y floMsria} 

and at ao<?d f l l l l f t^ staG^̂  Incr^s^d the «ee<3 yield a i i n i f i o u ^ y * 

nhidh vaa asaodat^cJ ulUi higher I000*«oo^ ifclg|ht» number of 

f i l l e d o ĵcds and 'X, 

Troatniont uith f̂  una founi to have eonalderable 

iGipaet on the yield and yield oomponanta o£ f i e ld ccope* 

Choudharl ant? ^injh (1969) re^jorte that the fol iar application 

of fTt (IC PTCI} on seaaarae resulted in hi ;;her sood y ie ld par plai% 

due to Increase in nonter of pods and ICKXr oeed waî ^ t̂* whaiaas» 

in ta)a& tear^« 1000 p^ of MH sl^nifieantly raAMoad tha ataitber 

oi£ seods per pod and the seed v e i ^ t t while there was no 

s l in i f l eant effect on nuater of pods and nuBtlDsr of memOia par 

pod rKaDslb£^^*p 1971), 
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l»«t»l «ad srlvaatan^ ( 1 ^ 1 ) In an Inves^gatJLon 

r«port«:^ that paa pl«nta o£ 3 to 4 w^̂ k o l i apntyed with tm 

and OA UKUeatad that >^ r400 ppn} resulted in 31 par «a»t 

b l ^ ^ r yi^ld «hilQ« <SA r a e j l t ^ in poc« y ie ld than eMstrol* 

TtM tncroMM in aood yl^ld waa culnly Okia to Ineroaaa in t ^ 

anntaaff <j€ poda par plwcst* 

3ur7atiarayana(l977). In a atud;/ to Icnow tii0 affaet 

of dl£f«rQnt sUP9w^ va^Iatoca vla*^* tvu '̂ ÂA. 'riBfk» ZBh* OA 

and 2»4-c on pod yield of groundnut xoportod t^at tha Ki^haat 

pod and d l y ie ld naa otit̂ -̂ lnod ty MR (IOC pr«i) followed ty NAA* 

r rtiier» the hl^har yi'sld waa aaaodated with an Incraaaa in 

the total fwrbsr of p̂ yla and f l l l o d aeedo per oant* Xn a 

slinilar exparlaient* ^rutaXsh Sin^jh 2& î L* (1978) reported that 

^^ (2^0 ppm} gatw h l ^ ^ r yl«ld dtie t o inereaae m the ^«al}ht of 

rKyis p»r pl«»t» Kfherwaa OA (350 ppe) and planoflx flC ppm) 

7«v«» more ylctld ^o* to lnerr*i^e in the u>tAl numbEir of pot^ 

per plant, ntwaaar, the ylold data of two y<*ara (15>7S-76) 

ahoMad that tm (250 pjpa) aaa the moat offectiiie* 

Oamtaloah t̂rv̂ h and I'̂ tiama ( 1 9 ^ ) renortad tlwt two 

f o l i a r apraya of m (250 ppm) or ccc (1000 pj*n) at 40 moa 50 

days after acaiing* raapectlv^ly Inereaacd the number of 

jynaphoff^ and pods v m i e dry pod yleld» 100"eoQd valglA and 

•halXift^ pftrowitage ware not affected, 

Xn an Irri iafsd t r ia l of groutidbut. the applleatton 

of diffarant growth r^T^lators iner^aaad the yield ooopononts 
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vis** pod y io ld . ahalUnj pereonta^^? end HI (̂ ^ao. I9aC}. The 

«a«t • f f ee t lve t^ir>i m (SO p ^ } followel ty NAA (SO ppn) 

OOC (500 i^«t) and SATIH (1000 j^^}* Slnllar rosulta were 

aoftiead in ^h^^ l̂f and ratril avawona {t*oddy and sh«h» 19f>4}. 

Tn f ie ld and pot t r i a l s wlt*̂ . aprlivi **»oat, apraylrv] 

of Mff (0 X 1 0 " T ( ) , 15 or 20 days aftor flowr^rln^ Incroasod 

tha grain ylald a l^^f leant ly duo to Ineraaaa In the 1000-graln 

waliht (3obol«v and tiubfco. 1905). 

sl'^nlflcsanca of 'iiznwth retardants* particularly of 

OOC In growth mnA ylnld of sovoral cr<̂ >8 has baen rt^ported 

dttrlni the paat (C31I1 g^ j | l . , 1976» F>adnar» 1976 and U:wett and 

oreliard* 1977). Sn the plants* t^iero exoaaalvc va^etatlve growth 

eauwM lew aoed yiold due to x̂ oor oarbcHi partitioning• CCC haa 

boen found to t£t useful In radudi^ tha foXl*^ and croatc iattar 

coRduelir^ anvlroment for a^od formation and Ite Qzowth* 

Loaf aonsaosnoe la <Hie of the ocmmon oanlfoato ior 

j-joor seed y ie ld In sunflower and OCC (4000 ppm) has boen fojnd 

as a senssoanos rotardln;j fwitor and thua may Indirectly have a 

pooltliFO ef fect on seed y ie ld (orOhard» 1976). 

Troatcicnt of sunflow^ plant* with coc at 10 leaf atage 

result"* 1 In r*3nar1<ablo Increase In « » dry wal^^ of tnature 

h^'^ls An«l subsequently tho seed yield (l«a«ett and orcSwrd* 19T7)« 

rroutt et a l . C197S) reported that aonflower axpoaod t o CCC 

(0 , 5 or 10 Kj/hm) at two leaf a t a ^ did not hav? any effect on 

y lo ld . i^hlle, tho crop escpcjood to Ooc (SCO vgAnl) at flcwarlng 
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•tage ttnOar dry so i l conditions resulted In tUgltcr soed MWI 

o i l yl«Xd» while undar t«a ic aoll oondltlon. yiAld mm loN*r 

thwB eoatcol* 

TTw Mftin £imc3tl«^ o£ CXX l 8 the rQ;]ul«tloii and 

al loeat lon of p^K»toaynthatcs for various -jrrMtii purposos. 

'i'ho excQ9sl-v* diversion of prK>tc»ynthetes for elongation of 

stem vm» «rrest«d and was rodlroetad for f i l l i n g up of tho 

•eeda* « h l ^ resulted in jroatsr f i l l e d se^d per oent* seed 

Indttx wtd wel^jltt of seodo jper plant (petel and Sin^» 1979). 

farther* ttiay reported that the oantrol of tAX and lodging 

incidence was troujht about iiy the « ] ^ i o a t i < ^ of err (0»0a -

per cent) and i t « • • a lso r^pcnsible for hljhnr eof̂ d y i e l d . 

Lowvtt and fKxEhard (1933) tfERxxstratod the offetct of 

OCC (4000 ppm) « t different pl««t densit ies vis** 12»500» 

2S»000« 50»G00 and 1«00»000 plants per ha and obnervod that 

OCC ^avt; hi.^wr yie ld in a l l the plant p^palattona. HcMaver* 

at higher plant popolatlon* the nua^r of seeds tf^ile a t loMer 

plant population* laoth nusnbar of seeds and their s i2e oontrijjutev 

for the y i e l d . 

L o w eonomitration of ccc (0<-2000 ppcn) did not have 

any ef fect on head dlse::eter and seed yield (Atxmsholsa ^ f 1*. 

19d4}* i ihl le . hâ ĥer c<»)centratlon of ccc (300C p;^) either 

of pre or po«t<-€lotMriA} a t a ^ increased ttm he€K3 diwaoter 

($•84 to 7*66 ^ ) « seed w e i ^ t (8.69 t o 10.4 ^ l a n t ) and MI 

(0«1< to 0*21} (Pando and srlvastava, 1935). Further* they 

noticed that the rate of csrbon dioxicle fisaticHi %ias not much 
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«fftt0teo<3« tut the trsnalocation of aueroae froct loaf to tho 

cttpttulnff v«« enhanced ly tba axyplifiatlon of CCC* The too^ 

«*o4 iiBi'}Ht aXso inereasad froci 3*20 g to 4*05 g (Pando anc) 

^riwMtflvs. 1967)* uiK̂ Eor fttoatafeftd dro»r^ oooditloos «t 

v«'3«t«ti««, «Rthtt»l« or >uh>n»iI f i l l i n g p«riod» ttvt appllattian 

of ccc (20 or 40 oM) inecea**d the oeod s i s e «nd 100 wmoA 

wcijht in eimflcw^r (nonari and £#tarati» X9eB)* 

Tlio fo l iar duplication of DPC <as. 50. 7S or 

SO 4. 2S ^/ha) at 6C days after aoifln^ or with s p l i t a|:|>Iiaetion 

at 60 and 7S days after ooiflnj Inooasad th« liAg wsljht boll** 

Iv to par oQiMt* total SOCKI ootton yiold ty 38<"S0 p*r oant anti 

Unt yield pf 27-SO par cent (Var^Xa aod Telia jo* 1982}* nm 

moat affect ive range was batuecn SO and IS q oi Dffc/tm* tu 

ootton stan« Ws xylem was expanded and tM increase in t^ie 

tranoportatll ltv seeounto'^ for the hoaviar tolla produced 

<Sohott m<̂  f i t t i n g , 1982 )• 

tmder different plaiit popolatloo st«u5y of cotton* 

^wc w{\s found to Inereaae the kapas y ie ld ligr 10* 23 and M 

per oent under plant densit ies of 37«000» 1*M*000 and 2»35»000 

plants/ha* respnetlTely (YorK* 1985). The iiitiin—ii in y ie ld 

Mas (%ts to ^lan^ee In the naturlty pattAnu Hutc^inaon (19d3}» 

In the oE3Biparatlv? study o£ growth regulators wrui f e r t i l l aors 

reporter^ that pix (OPCe 1 P lr^ae ) had l i t t l e e f fect on y ie ld 

•a oGctpared to n l t ro^n traatDsnt* 
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Xt iMW o£»9nro<3 in jzeen houae st>udy that. PIX (ts^C) 

*ppli*d « t th» oKMOt o£ flowering iocfrdaavd th« dpftnad taoXis 

(plaftt > ir 20^S p«r oent «nd l » l l t«oi;jht ky lO^O per ^ n t 

(Xh«f«9c» 1983}* f^tther* he neytlĉ ^^ a differantial reaponae 

o£ eotton (^snotypes In whi^ <Joagypitim ^ t i f o l l « i seaetod 

more atmn^ly thws ".[iiiirjiJ^ hiCTutaB* S ia t lar ly , pot 

expdrinofit resiilts Indloated that tha fo l iar application of 

0«C1 per eent pix at flrwerin-} ota'^ Inofttaaea the boll %iol^it 

frop 5*6 to 7.79 ana aeod cotton yioXd fron 132 t o 163 g/^lant 

(Pale ana iciwenotaov«« 1 ^ 3 } • TfdMievor* rMults wero inoonaiatwit 

daring the years 1977 and 1979, York (1903) In USA tdported that 

npr (49* g/ttB) s^rtanod tha crop cr/cl** incnreaaad toll w t l ^ t 

and seer) wQl:^t* 

Tmatzasnt of cotton p l « i t s aorlt^ tho fruit fonwtion 

8 t a ^ with 0*1 par oant OCX: OwOl par cant plx (r̂ PC) or OUS -

par cet* ^orfonol (rotaxtSant) increaaed the oood cotton ylald 

in f i r s t and aacond piaUnrja and alno tho total yiald 

(dehotnik g^ ^ « « 1904)« Xn inoat dreuraatance** y ie ld warn 

incroaaod du« t o î PC troatnent* KoMSidow (1905) noticed that 

tha a p l i t ^(pl icat ion «as loso effoet ive aa oatŝ ^Meod to ttm 

aingle apvayin^* %fhll« in aoise of the txeatod plotft« tham naa 

a ^ndaney to Inereaae toll weight and l int per cant* 

Aeoordlng t o Pol «nd Thomfcre (1905), tha «|?Tjlleetlon 

of two fo l iar apr^ys at ISO or 250 ppci p ix , at tho f lrot aquaro 

formation ffta^^e and 1$«>20 days later aljfi lf iowitly incr©a30t3 

tho geed cotton ylffld of the hybrid, varal«»ni en̂ i i>ecroaaed 
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t lwt «f tt)» hytrid* Savitrt* fAiila atuaylag tho ?e3i>onso of 

•hert Orat ion «id f u l l mmamcm typfta* f o i l ammman t>-pea wsro 

eoK« f lex ib l* ttMun ifhort • • M M B typtt* in tholr r«aponae to vc. 

Zt !!•• rovoalod that elti-or COC or Plx (0F>(;) 

spplloatlon «t lowor oonoentraticww did not ha»e any e££ >«t on 

aaod m i ^ t and ntenbttr o£ boXIa (lAl**auendl«, 1989). tihoroas. 

•p««yii^ of Xatmr oonccn^ratlcffi of IJPC C6«3«42«3 q/hn) to 

vigouroi»ly gtamXaq ootton eor* than twte.' «t 14 da/s interval 

ineraasvd ttw tiatal y iald ty S par cant and i t wMi necaaaary 

that int<^rvala betMa«»n atipllraBtitary appliaaMon o€ ^̂P<" taa 

a<?>i«te;^ aerwrtUm to the eKr<*<!t9H i^^Pth w»t» o€ entton 

f^ppenaa wt 4l*» 19O0). mile* the appileation of nPC t o 

rape did not SST^ offoet on numbar of poda. tOOO aeod nal^ttt 

and yie ld <n»nl«l o^ j l » , X9«a» î ^anlols «5d ^earla t r i ^ » 1903> 

chacRpoia at j|^«« 19^3 and Rnittel and T.«nj, 19a4)« 

tn aoybeans i t wea rapor^id that per cent flower aet 

and per owit o£ developed eo^da w^re Ineroaawd with 50C and 

lOOC mj/l of ly^t reprodoetlve efficiency was Increaaod for both 

the doeos as a ec«i»equonea o£ the accumulate;:) e f fects of '4>c 

over each of the partial raproc^etlvo e f f ldencea <fiorandi gjt *^" 

19^3). npc aloo Increased the HI, probably -iue t o the 

part l t lonin' of aasltnllatos favouring I t s aecixmilation In the 

soedo« 
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2 . 3 EinrTrr-TCAL pAWW1STr:t?3 

^maoq various fttnctton* ef growth retarclanta, in 

addition t o tlw tnhlbiticn of o^ll division* t^ey on»« 

Indue^on itf fjt^enlttfj an<3 initiated tho d^volopnont of 

<^loro|ii»*t«. la a stud/ to know tho effect of ^ ' on 

chlorophyll oontent of jasfnln leavc»« the fo l iar ap{>lleatlon 

of HH (2000 ppD) incro«so the c h l o r t ^ y l l - b and total 

ehlorof^yll oontonts (̂ owda and -̂ owda. 1 9 ^ ) . 

The appllest ioc of ccc proOuoaa dark jreen lasvos 

(Cathay. 1961). in sunflower, the arpUeatlon of ccc at 500 ppo 

Inoroaaod the cftlorophyll eontont in the top laaveia Ly IS-SC 

por cent Ofofner, 19T7). 

In anothr>r oxparlmont. ae^zeealAsf at m.j^r 

eoneantratlona (5000 x^g/*&X) follonad by cttTrc^nlnj sugjQ£ite<2 

that cor a{:pllcntian at sendlinj a t a ^ procbirad an i n i t i a l 

^ l o r o t l e affect ifhlcti i«a«« howar^r* not parsistant durln; the 

acftlve 1»? ptMKa« of growth (Bhattatfterja^ ancli c^upta* 1981 )• 

Ateushoba ^ al« (1994) obaorr^ t^iat oor upto lOOC pn^ did not 

affect chlorphyll a« b and earotwioid CE»^ent9« whila* higher 

eoneentration of OCT reduoO'i to loiier levol for <»a to t*i««e 

wQf»ks aftf*r trsstzaant* and the r9v«»r»e effect waa foond duria^ 

next three to Hit& wooks. 

opc i s icnown tc incroaso tVi chloroFhyll oonteiTt In 

the leaves, oauai-ran ^ ^* (1373) roport^ that ehlorotphyll 
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oonteot i d eaittgm wm incre—•d iiiiaii SfNnifdd « i t i i BPC ( ^ aad 

60 q^im) wlkllA* «he d«i(»»piiyll «ti» m t i o WIA ^0atmmm& leltti 

• a Ifieraftatt i n th« «oii0»titni%iaa e ( ope l a ^HVIm kut inmE#«»od 

i a «w* stooBirili 2%U Qmomama j£| jy^* (1981) noUomd tHuit «ii» 

mpplloaAifm of I3|)C <10«i00 « ( ^ ) iaanaaad ttw !««£ dilortapi^U 

eoiMestit In ootton* 3imit«rl.y» staia | ^ j i l * (1963) notlead 

« i iiier«asQ i a cthloroi^yll oontanfe e€ eottots X««f whan QIC aaa 

•piayad a t 7th laaf staga* Tha imnaaaa i n ahlofophrll aontant 

«aa 34-38 pax «P»it over «eot?«a ahan i»Ix (tspc) aaa apvayed a t 

floweringi ataia i a eottoa (Jiaag «ad Daxm. l 9 t e U Sid j d jy^* 

(i99S) alao xaportad that 09C (50 ^(Aia) ^ p i i a d onot ar twlaa 

iaetaaaad the laaf ahUnriqi^ll aontaat l a eottan* 

ChooAiaxt and S i n ^ (19«9) rep<»rtdd that tha foUar 

9ptmy o£ im iXQ i ^ ) iaoiaaaaa tha pcotoln aitcogsa eootai^ of 

«haota aad pe<9a ^ aatana plaofca* «ttilla» i a Caiiiataitha 

e« l<4aaUa* Dî ia]» 4Q^2|«(198S} ^saaxipod that threa SaUar i^pft^r* 

1 ^ l«! (SO(M(K}0 9 | A ) laexaaaad tha plant nitcogaa ooati^aft* 

stKdlartir i n <39Kf«c ivt loctgaaa«4 tha Immi ^tcogati aoetaat I^MA 

^»l>Iia<S a t f ive aaate a f tar p laa t l i ^ (Zayad <^ jy^*,138SI* 

OaMte and Oonda (1990} abtalaed hlghar laaf altxogaa oBntant l a 

jMBila W apc^ln^ m (1000*3000 pfai) anea b»iara pcaatag aad 

a ^ a a t IS d îpa a f ta r paadn^ 

a^r*^ S I S&* (t98S) foittid that tha appUaatlea of coe 

a t ii^m aaam afi^nr plaatla? Inoraaaad laaf itf t re^m <wwtaat l a 
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in c»a»» Similarly* in v—m OCC MM fboad to inoreMM the 

f^tTo^tm eof^mit oC leaf moA MMNS <^«M9Q (^ §k*» ^^7)* ^ * 

•tuay with jasmine. 1000 ppn of COC «•» the »e»t effeetitre • • 

coiapaved to 2000 ppia in incareeein^ tShm nitfo^^m oontent of 

leaf Cooivaa ai^ 9oi#da, 1990)* Aeoording to tfii8hl«9W (19T7}« 

onder atnses em^ti&a&m the apf^lieatioi) of <XC to naiMi eittier 

• • a e ^ tfoatmsnt or a« a foliar ^pwa^ e»Klntained the leaf 

protein content similar to that of oe^itrol pl«ata and i t s effect 

iMM taaf proaeonoea under atrwie eonditions than ondar ooxmal 

oor^tiona* t^ a aimilar eseperliaefit* iei«aaoe gj^ ^ . (1977) 

f«p<«ted thift C30C ̂ >plied as aeed treai^ent Mr as a l ^ i a r 

•fttagr ^Mfeaa<^ the protein oonfê flt in mrniw^ Immmm isider 

iwdarate soi l 8ioi»^ire atxeaa (400 of f ield oipaei^> and 

iiMveaaed imdar atresa of 30 per eeflt* 

liitee OOC« WC aiim inoevaeed t̂ he lUtrogem oootent 

of Gkxm leavea (Zsyed g^ §!•« l ^ S } * The foUar applioatict) oC 

t»C at the ftate of 12S0 or 2S00 ppm inexeaaea the crude protein 

oonteiA of leaivee in fabaljaana (saMaon and si«Hyetem.i«ii« 1984)• 

i^iatoaa in ootton* the liMf prt^ein oontent dtioreai^d witii wi 

inere^ie in the eonoantratian G^ OOC (0«1CX? Vha) (Stein j ^ §1»« 

1993). 

3*)*S seed protein and Oil Oam îfc 

2& ann? tean oiltivara* foliar applioation of TZB^ 

at pr«N>Moaning aUKje r̂ HKiltod in higiher aeed protein uuritewt 

ma eon^red to tr(»tnent with fiAK^ Urea and fOfÔ  (Kand»9iX»l)M8)4 
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Upp«r mnd IQilfcami (1989) reports} that the op^Xioation of 

TiB^ {2S0 p|«) gmir& hi^hast protein wna o i l content (17»d» «Dd 

40.0S per e m t t r^ftpoct-li^ly) In aunflower a»f»ds folXoMdd by 

^ n e t l n (1^31 moA 3n»64 p«r o«nt« raapO<!tl>voly) an., err 

(15*13 and 38*33 per eent* rospeetlveXy )• 

AXtfioiiTti* 9̂f Increased the pod protein oontent I t 

had l i t t l e e f fec t oo seed o i l content of aee«ae and jrotinamit 

(Cboad^ti and 3lit^« 1969 and <3urul3»ksh S l n ^ a»3 î hazraa* 1982}. 

rt hae teen reported that n^ <2?~10C ppm) as a fo l iar spray to 

OJmunilmit ^ave higher o i l content anri forthar SO :̂ ptr of w^ uaa 

^la aioet e f fee t ive {nao» 1 9 ^ ) . Accordlnj to na'3ar>m ej^ f l . 

(1980)* 0»900 p{«B o* MH had no effect on oor^A protoln content 

In groandnut «hereas» SCO ppm and abnve oonot^ntratlooia of vm 

•l^alflcAntly Inereaaed the eeod»oll content. Zn a aim l iar 

inipeetl:}atlen« Wf at 100>300 ppn !«•§ found to Incxoaso the acod 

d l oontent l a ŝ roondkiut (nedd^ and 3hah» 1964}* 

Oadnr dry aokll oonditlooa* OCC at the rate ot SOC u^^nl 

applied at 79 day* after aowinj Ineraaaed the maoa o i l ccjiatont 

of aurdflcwer* laut under naalc a d l oc»iditlon» the o i l eontont 

use ledueed and seed protein o9Rtc*nt IMM im^tMueO as can:4u«d 

to oontrol (Qcvutt ^ jy^»» 1978). zn a study with aun£lowor» 

ccc alon^ with boric a d d aolotion ah wed deereaain^ trend in 

eeed protein eontont and algnificantly ineroased the secid o i l 

content with inereaainj eonoantration of ore vlx»* SCO* 4000 

and 3000 ppm« respectively (Aboushoba e^ al*> 1987)« The o i l 

content of 3anfIow€»r ae«d3 was Increaoec! 'vf crr (3000 picv) whan 
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•ppllG'^ elthor at pro or poat-floMftrin? atM'jB, hesirsvcr. no 

• i ^ i f l e a n t difference \mB notlo*^ tetwecn the two appllefttlons 

(Pan<V> and arivaatava* 1907). 

t» a study to ICDov tha effact o£ u&C en qvHillty o§ 

maisQ ae«ds» i t uas obaanrad tlwt >x:p IncraaaeU tho seed 

protein content ly 1»3 par cant a»er control (-sruadf^r, 1904). 

s l e i l a r rttsults wero ctfcalnad In fat«b»ana with PC applloatlon 

(sawaon and Cl-nyatainy* 19S4). Abdel e;̂  j | l . (1906) re^xsrt^d 

th«t tha application of J^C (50*0 VHa) to ^rbai^lonae cotton 

rMMtltAd in an increasd^l aetxs protein an.1 o i l coRtonts. 



CHAPTER-III 

miii'iiiBiiiiiL i\KiD mii*irin(DiDs 
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tXX l«rKF>IAT> MtD METffOOS 

A f i e ld ftxperlment uas ooncSuet^d cturlng auomer 1 9 ^ 

(J)Uluary«^^pril}• t o attuSp the ef fect of different :|rciwth 

i«tardftnt9 cm tiufi produetl<w p e t t A i * ! of ounflriw!^* Th« 

d9t«lla of the mat'^rlala used and tecjtinlqucs ad!<pteJ during 

the ODurse oi Investigation «rtt dkaorlfcatf. 

The experlsent ww ootiOucted in plot !to« 125 of *̂ * 

bloek at thtt A3ri«ultural Collaje Fazia* Univ?rsity of 

Agricultural set'^noas* DIuirwad. 

Tha Oollft^e Fann i s situated in the txttnaitiooal 

tract of ^^mataka at 15* 12* v latitudto, 75* 07*^ lon^i tu^ 

and an alt i tude of 673 « aocnpe the rnaan sea l eve l . The aveiB^ 

amxial rainfal l during the crop growth perla^ viae 99.4 nrt. 

""he maaciBmn and ninimuo temperatures daring the crc^ qrow^ 

period i«re as.?^; and I7,8*c respectively, ""tv? relatiiK$ 

humidity rallied froo €4-01 per cent. The steteoroloiical Oata 

for tho ŷ âr 1991*92 and the fl«an of previous 41 yeara was 

oolleet9d frest the aetecnrolojical otaerv'itoryc ^llo^ of 

Agriculture, r îar^*^ a»i la ^ Îven in Tatle 1 . 

3»3 son, Kirj rrs cHAP-ArrurTsrics 

Th^ experiiTiontal s i t e oonsiate<i ot laediiaB lolaali 

clay loasi K>11« Contpoalte aol l s a b l e s froR the escpariiaantal 



33 

Table2 '» Physical and Chemical pro^jert ies of the s o i l of 

experimental s i t e 

p a r t i c u l a r Values obtained Method employed 

1. phys ica l p r o p e r t i e s 

Coarse sand 5.82 per cen t 

Fine sand 

S i l t 

Clay 

14.23 i^er cent 

28.00 per cent 

Ble95 per cent 

2 . chemical p r o p e r t i e s 

Tota l Nitrogen (N) 0.051 per cen t 

Avai lable 
phosphorus (Po^c) 

Avai lable 
Potassium (K-O) 

So i l pH (1:25 s o i l 
water suspension 

0.004 per cent 

0.0249 per cent 

7.5 

p u r i ' s method 
(sankaram, 1966) 

p u r i ' 3 method 
(Sankaram, 1966) 

P u r i ' s method 
(sankaram, 1966) 

p u r i ' s method 
(Sankaram, 

Modified k j e l d h a h l ' s 
method4 
(Jackson, 19£7) 
Olsen 's method 
(Muhr e t a l . , 1965) 

Flame photometer 
(Muhr e t a l , , (1965) 

pH mieter 
(P lpor , 1966) 
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s i t e were snalyoe^ for various physical and ehanlosl properties. 

Thf? a«t« of so i l anslysls and the tasthods «a^Iaye<J aro jlvon In 

tabis 2 , 

3.4 KXpeffiKsrwAL orrTATLs 

Tho oxpsrtoont i*s laid out In a factorial rarwlor Ised 

block daatgn with threo mplioationa and the plan of lay out la 

l iven In Pi 7. 3 . 

3*4.3 plot aiaa 

^>rosa plot ai 4.0 IT: X 3.0 n 

Net plot M 1.2.3 ri X 2*5 a 

3 .4 .3 Ti 

There wor' 16 tnatrnent oo(stilr4itlons cot^^emiaiM^ of 

tiK} lenotyv'^ •Ad ei^ht treatrvents as shown tolowt 

(Jenotypes « V̂  • Hotfden (C{>eQ polllriatea variety) 

Vj » KbSH-1 (Single € » • « hyix-id) 

The sa l ient f<?atMroe of tho lencrtypas are (jiven in 

T«bl« 3, 

'^restmonta • T^ « Cootrol (^^ter spray) 

72 * Hslaic hydxwii'^ (2S0 pfsn) 

Tj « TT» (50 ppai) 

T^ • cycoeal {lOOC ppoi) 

"^^ » Mapiqtiat cKlcrlds (100 p^ ) 
Tg m fwpiquat etilorida (2S0 pffn) 
T^ • nspl(2ttat chloride {SOO ppn^) 
Tq « Meplquat chloride (1000 ppr) 



LEGEND 

V, •- Morden 

V2 = KB3H-1 

T- -fe- C o n t r o l 

T2 ^ M a l e l c h y d r a z l d e (250 ppm) 

i^3 * TIBA ( 50 pi«n) 

T4 - CCC (1000 pptn) 

T,̂  - n e p i q u a t c h l o r i d e (100 ppm) 

T(. - Meplquat chloride (250 ppm) 

T~ ~ Mepiquat chloride (500 ppm) 

T =• Mepiquat diloridedOOO ppm) 
o 



V, T 

^ 2 ^ 1 

^ 1 ^ 5 

^ 7 

V2T^ 

V^T3 

^ 2 ^ 6 

^ 2 ^ 7 

^2*^2 

V,T^ 

^ 1 ^ 6 

V T 

V2T3 

^ 2 ^ 4 

^ 2 ^ 8 

V T 
2^1 

^2'r8 

^l'^ 

^I'^n 

^ ^ 4 

l̂'̂ 6 

2 2 

V T 
2 3 

V T 

V-T 

2 4 

2'-5 

^I'^S 

V^Tj 

V T 
^25 

2^7 

2 6 

V, T 
1 5 

VjT^ 

V2T7 

V T 1 3 

l̂'̂ 4 

2̂*̂ 4 

^1^2 

^1^1 

2 1 

^2^3 

1 7 

2̂'̂ 6 

2 0 

2^2 

1 0 

R-I R-II R-III 
Fig. 2. Plan of layout of the experiment 
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PoUar i ^ I i e a t i o n o€ growth f«tar<l»nt* at d^ffaxont 

floiic9i^flWti«M as d«i«rit3»a i n 3»4*3 W M dono a t 45 t̂aqra 

alft^r soMifRg in iaoAth the ^STMstTpsa* 

Tha land waa plo(»^»d and harrowad tjvlca and than 

anoothanad with a woodao plmtik to ferine i t to a f inaa t i i t t i 

to IMiaiiitata anifovn aoaing* piota ttata pr i^xed aa par tha 

pl4»i jiven i n Pi3«3. 

3*S*a ffy^fcmfff? 

iiaxa obtained ircm tha senior Seiantiat (oiiaaada)* 

Main Faaaarrft station* iHiamad and Assoeiata i^raetor of 

^mmmtrdtim Pw^onal i>NNw»areh station* OMt* oharwKl* 

A aaad rat^^ <^ a 1cg/ha vaa uaad and ao«dn«3 waa tidcan \ ^ 

tyr hand dibldLini with intar^row afjaeings cKf 4S and 60 an for 

Mordan and KBSH-*! raspaotivaly* fBtra*roi» apaein^ of 20 ait «aa 

oaintainad i n the toio ganotTpaa* Thiwsingi liaa done iS daya 

^ t a r wemiwq to aaintain one saedlinqi par h i l i . Tha 

dil39E4ad on 28 Jmnaary 1 9 ^ . 
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Furrows ware ntaaa vlth tfte help o£ • marlear at m 

disUince of 60 «»• Peoonoittnded <Soee o£ 62*5tVS<63«S kg 

ripî /ha in3 ttppllttd* 40 p»r osnt o< ottro^jan alooij with 

fu l l dose of ^29% * ^ '^^ * ^ applied at th« t ine of 

sowing and tha r(»st 50 p*r cant of itltrorjen was applied 

5 on away an^ 5 dm below tho s o i l at 30 days aftor 

only ons hand w»eaiBi and two intdrcuIturQ opaFtitlona 

at 20 and 40 a%rs wer^ dons In ordar to Knap tlw plots frw? 

frem weeds, r̂ anoofiEvL sfdray <9 2 ml/1 was ondar takna at 30* 

SS and 65 rA£i t o eotiArol leaf spot dlsaasa* Sodoaulfon ^̂  2 

iitl/l s p f ^ was taken up at flower btd Init iat ion ata je and 

15 ds/d af^:^r It* to oontrol leaf oatln-j oattarpillera* 

3«$»8 <fcg^atiQ3 

The ^notypos differed in thair maturity period and 

honoe t ^ crop WM hanrested a t pliyaioloiical etaturlty of 

each of the ^enotypos as follcws* 

Mord«- 27 ;^rirll 1»92 

xwn * 9 nay 1992 

3*tf eefLLvcrjtm or KXPtPXKrnrrM. DATA 

rive plants from aaclh plot wore ta>'7ed randopily on 

3Sth day after sowing for recording varlotw inorp'Ksloiiaal 
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oLo^rvatlons and y ie ld cttr l tutos* 

3 . 6 . 1 f̂ -ODpMca*osrcAL CHAnAcrsns 

3.6.1.1 r̂ ^Mi iws r i 

Plant hal;tit \ma tnoasurQd fron V^ base of tho plant 

to tbQ t i p of tho step at 30« SS» 65» 7S» 8S Û ^ and a t 

harv<?st* T'foaaurocifents verc ta)can from 5 plants In ««eh 

tr attncnt taj^*d ear l ier *n5. the avara^a h e l ^ t waa caleulatoO 

ani? exr.reasdd In <5̂ <. 

3 .6 .1 .2 $t^i J i — f T 1 

"^o sunflow^^r af^- Is ta-«rln3 twtn tipwords and 

•̂ ownwor:̂ , 'Sxcjopt In tho c<5rtro. To malntJiln onifoilRlty* tha 

st*=*r ^Irth waa neagured at the mld'llo Intemodtt of the plant 

uulu-f a yr^rrjLf^r oollparso <Chldananda» 1374) Kid gliran In «i» 
•A — 

3.6.1 .3 7»=^\:^ sj . j T ? ^ la^T ^ 

The nwntor of jreen leaves frcm top to bcAtom of tha 

plants i#as counted In tho tajjctd plants at 3C« S5* 65* 7S«85 

1^3 and at harvest* thi» average t#a3 vorked out and axpi^ftaed 

as no* of ^r^en leaves par plant. 

on* row WW s«̂ Icete<̂ ,̂ in saoh plot £or rooordin;; t h i s 

obtarva^cm* The nuciter of dayj r^ultoO for the t lorets to 

appear in SO par eant of the plants In the selected row was 

recorded as days to SO per cant flowering* 
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tfm intftiott^em of pl)y9ic^o<^«aX fMrtarltrf i n sonf iowBr 

i * t lw mpp^mrmncm of ianon yellow ooloiir on the fandc sia* of 

tiMi hmOm Th» master of dsys feqiUved fo r sttc^ it dhmig& i a 

• t l « M t S0̂ '« of tfm to ta l population M M r̂ eov<da<l and 

Indioataa aa aays to pHyalolotjieal matitrlty* 

f ive {>l«i«ta vara itproc^ed a t randoEi i n aMli treatoiant 

and ao^ratad it i to leaf* atam aofl seprot^Mtive pasta* Theaa 

aJHipliw weire a i r 4tariaa and than driod i a hot a i r oviaa 9A OOX; 

t o a eonatai^ waiq^t and thoir dry %iai;^t WMI reoordad. Tlw 

dry t i a i ^ ^ oX diffarent plant parta tiara racord^ a t 30* S5* 

65* f%0 85 ^>^ •nA a t harveat and axpraaaad <m par plant l iMla* 

LiMif araa vaa aate«miniiN3 iMdn? laaf dlao taat^od. 

Tuonty imaM diaes lunrtn^ a lonatm diam^er vara eollaotad 

rdadenly fron top 4*6 f a l l y eŝ an^̂ nS leawsa of tha p l«^» Nt 

far aa poaalbla* th<̂  mid r i b w» avoids* Tha diaoa thiw 

Qollaeted a i ^ caat of tha l«a«ea vara dirsd aapaieatfij te hot 

^w ovon a t 80*c for 72 hra. "nia dry t ia i '^t of laaf dioea 

and rsat ctf tha leavaa i«aa reoordad and tha lm£ aaraa waa 

oalculatad oain^ tha followiii^s fotaul* * 

a X It t 
Loaf araa • ««-----------«---. x 

100 
• ^/fXmMtt 



41 

2 
• m toftf aiea (mr) oi 20 «iroitl«r diaoi 

it « drjr « i i # i t (9) ef !«•% oi tim tevvas. 

dKta 6l*«tiwa on axy « » i ^ ^ of diffe««nt plwit fmtt» mvA 

tin l« i f Art* «s asaerlbed Ijalow* 

3.«.2. i ŷ Htf fIfff jyy^ffi CIAZ) 

t lw tAX tMM aaleul«t«d by luiin^ tH* fomiUi* 

Land «[fci«/pi«stt 

K««2»2 |ff!tf i i m Oaf̂ U<HI (IAD) 

tAS> f«r vaciodii groifth periods iMm worlB»(S oat • • por the 

fofBola ^ powar ^ j | l * Ct9C7} 

IAD 

Ut> • LiMf • « • • doratioR (dafs) 

ttZ » lAZ ftt 1 at«9» 

L^«S« lAZ a t Ci • 2 } ^ stftg* 

t | wid t j • tiMM ifi^»rtal bat«»B#n 1 maS (1 • %f^ stag* 
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3.«.3«3 AMi^ljt^ iTwt» | i l | l (M»t) 

It mxpmmmm tha dry wttlaht iner«fta« pvr 

«nd ««• oil«oX«Md by vmin'j th» follcntifta focnnla of 

MSP m ^ - J - i - O/^V 

n^ and i«2 «r« tM dry wal̂ jlits o£ th» plant • ! 

t t i s rslsB of iner»»a« in th* dry «»i^it p«r unit 

dry vmlitA alcvady pr«s«at and naa oil«Ml«t»d lay ths facsala 

of 

W| • Dry iMl̂ ît of th« plant at t ins t^ 

Mj •• i>ry waitjM oC th» plant at tliM t^ 

3.««a.S c r n e o w w t m a f (C9ff) 

crop ijrotfth n t a i» tha rata oe dry ctattar prodaetlon 

par amt ^xoand araa par onlt tlm* (Mataon* I9S3)* It aaa 

aaloulatad ly aainy the focmla* 

can » * 4i/di?/amf 
ftj • *j> A 
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w. m T>ry wttl:;ht t^ the plant (q) at tlaef t . 

iC • T>«y \K3iih^ of the plant <g) at t ine t -
2 

^ m Land area (^M ) 

3 .6 .2 .6 tmti aa«imilaUcn 1*M (riA'̂ ^ 

?̂et aaalmllatlon zate la tho rate of dry wol^ht 

Increase per unit leaf area par unit tlote (Watson* 19S2)« 

I t vas ealoi lated ^AB fol lows. 

(W, - W )̂ (Lo<3(,4 - L o ^ 4 ) . 
^^— X g/*> /day 

( t j - t j ) Clij * H^ 

where* 

L̂  and ŵ  • TxMf ar̂ â (dm } and dry w e l ^ t of UM 

plant Ĉ ) at tine t^ 
2 

Lj and 'd^ m r«a£ area (dm ) and dry w e i ^ t of the 

(3} at tir-e t -

3 .6 ,2 ,7 Sjitriric loaf w e i i ^ (SWI) 

'"he apeeif le leef w e l ^ t Indloatea the leaf thlcloieas 

«nd MM determined ty the nethod of 

Leaf dry weljht (g) * 
31^ m -— * q/dtar 

L«af area (dta ) 

3 .6 .2 .8 S a M f i ^ taaf awa (siA) 

The inverse of speci f ic leaf weijht Is the ape(<lfic 

leaf area and tMM oBloilated k̂  ualni the followinj ft^Bula. 
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9*«*3«» t ! f i f H l l « y ^ CflZ) 

TIM harvest itOmx mm emlcnUitmd lay a«ii^ t te fooMila 

Sconende yield 
' • ' • Moiogicel y i * y ^ ^ ' ^ 

l^ve plants tâ î iea earlier and tiaed far varioaa 

nori^ioloitieBl eharaetem iwre aaparatea mn6 asadi f«Mr reo^rdios 

yield and other yield cflapeaenf • 

I*«»S«i waad daiaawter (dn) 

Ttie dAat«Eiae betneen the txe diagonally cppoeite migfm 

ef the head iiaa reeorded aa the head diatneter at dUferent 

•tages of crop ^roi^ii* 

^ • • ^ ^ g ^ ^'^1^1^ Iffr ĝ ¥!% 

The dried hea<te were thiei^ied to aepera^ the aeede and 

the wei^^ d the seeds waa reoocded and eoqpressad mt o/plaitt* 

lOO-eeeds were eowr^ed frem the umplem diasn from 

yield of ea«^ plot and the weight of 1001 seada was teeorded 

and escpressed in qm 
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3.6 .3 .4 —fe ^m a f itWwf f U l f T̂ îr h—J 

t^-^r c -nt oC f i l l e d s«edo per head wwi ei^R^tied ly th« 

forT-;ula, 

Tofeal No* of soeda/hoaiS 

.-̂ T€? r o • 

Total !$o« of ••edi^AMiBd « f i l l e d seode + u n f i l l e d ooeds 

3*tf*3*S 3o<Bd 

TtTO a i r r^rled hoida frcm each net p l o t %*ere thro«hr?d, 

clean&<5 and the weight of sc<?d3 waa r'Joor<)«'̂ * and <*xpraa9e<5 

In 1 . aas^'l on th<3 aaed y i e l d per nat p lot* the aood y i e l d 

per hectare was oalca latad and G^eprttaaad In 0/ha* 

3*«*3«6 d f l T l e l ^ 

'^il yl<?ld p»r hectare was vwHsd out ky fnultlplying 

o i l content and s«ed y i e l d per hectare and expreaaed In k^/ha. 

3«<«4 BMCffSrilCXL 3TTJnTES 

3*&«4*1 Jiiitiiaafcl.on of #fcjya»a[^ll 

Total chlorophyll* c-hl.a and Chi* b contents ware 

dateimlned f o l l o w l n ; the niothoti erf Amon (1549) a t 51i» 65 . 

75 and 85 **^. 

rreah lea'ves f rcr. top of the osnopy were iarou jht In an 

l e a tOK from the f i e l d and were cut In t o analX r i e e e a . ALout 
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300 mq oi IdavQs vera \miit»i f rnn each sanspla «atS wave 

honorrcKUxed uXttt par* ae»tc»ie« "ha extract MM f l l t a iod 

thvcKKfii Hhatansn Ko.l f i l t e r paper and washed tifiae with 80 

pnr fr̂ nt acetone. The final volticte of t*ie extract was made 

to 25 r l . The alseerbanee of the eactract 'nmm meaaurdd at 

643.6S2 end 663 mt in altnwpee tfoak&e fceen «p<?ctroT^K]>tcfw>ter 

(»*oael CL^S4}. Th$ total ehloraphyll. Chlorophyll ami 

c h l o r c i ^ l l b contents were aeleuleted eaift) the forr-ula« 

{i0m2 X A„^) 4. <8*0a X ^ ^ ) 
Total chlorophyll m " • ™* -- mj/c; fr.wt. 

a X 100 X « 

Chl.a 12.7 <A^3) -2 .6» (A^^) ,. |JM^^| fl^3| iq /g f r . wt. 

25 
Chi. b « 22«9 <A-._)-4.68 <A„-> x »g/g fr .wt. 

" * ** ' XOOO X 0.25 

(Vhere* 

A ^ s •• AiiBorbance of the extrect at 643 m 

A _ . « Abeorbanee of the extract at 663 an 

A a » t»ath l en^h of 11 jht in the cuvette (1 en) 

a m volune of the attract (25 n l ) 

w • Presh \j<?l̂ ht of th*? sflrple (0.25 gO 

3.6.4.2 Satipentoa M a i t feom aiiA TTiam^ fawgi* 

The tota l nitrogen was estiiratsd Iby r'icrok^l<3hal 

digestion Method (Yoehitfa j n ft2t** ^^^ *̂ "̂ o a pre-KU«Qeted 

plant tnateri«l« the nixtuve of potaeaium aulphatci* copper 

•ulf^iatM and aeleniwi pevdar were added and heated en hot 

plate mit l l the clear eolutior waa noticed. After repeated 
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i««»hlrv3»# the volucw was naio up to 3S ml with d i s t i l l e d imt«r 

anA fmn thls« IC ml of t*ye a l lq iut « • • txvnsforred t o m 

a ia t l l l a t l on assaciUy. Anwnonla Wfts d i s t i l l e d ty using 10 wX 

of 40^ n«nR arvS i t was col lected in bode «eld mixed indicator 

solution* Nitro^n MM estixn«t«d by t i txet ing tti» liberated 

annonia agatlnet otandaxd 8ttl]^«iurlc a d d and eaipzesaad In 

pereente<|e tsi dry w e i ^ t iaesie* 

The ecuda protein was ealeulatod by cnaltlplylnj tho 

nitrogen per cent with oorrQctlon factor 5*2% (Jaefcaon. 1>57)* 

The crude protein eemtent ^»•m oaleulated by usinj the fiollculnj 

focmula* 

rnide protein ('̂ ) m ^71t^oJen per cent x 6*25 

SoluHf* protein content of the ^ a f tnatnrlal 

extracf^fi ty ualnj chi l led t-hoephato buffer solution (j*? <«&) 

a»i oentrlfu-jln;! the extract for 30 n i n o t ^ at 4000 tjBi «t 4*C, 

Then. 1 oa of 0*5 r̂  nam and S irl of reagent A (i*e* sddiM 

earbonate<2^) * Har*? + copper reajent) were added t o the 2—3 nl 

allquat of the extract . After allcMln^ It to stand for 10 

n in t te s , 0«S ml of raagtmt ^ <FoXln-clocuItaau reagent) was 

added rapidly while s t ixr in? constantly* Then* after 3C minttos* 

the absorbanee o£ the solut ic» was neaeurcd a t S70 rvt in a 

spectrophctaneter (Modal CLi^4)* Protein octfitent was cslculated 

front standard curve prepared ley usin} fioirine serum albumin (asA). 
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"lie seea o i l content wu dAterminsd ty Nuclear Mftgn»tle 

^osonanee (fff^) instrument. I t i s m rapid and no)>-()eatruetiwe 

»9thod of o i l a»t«ctron* By rr'P *H* content in tho 9*ea i s 

masurod, tn an atcnlc fiucl«u3» protcas» t ^ charged particles 

f*) aro ansoclated with raTnotic fiold» and protons behave l ike 

SRiall f a-jnet and are novln'? both CloeXMiao and anti*clociD«iee. 

tn the sar^ple^ threrc are **f* n o l e c a l ^ and the aanple oc>ntainlnt7 

*ff* i s kept in the nui3netie f i e ld , ifhan put in to atrcmj e lectro-

Biâ jnet (nMI)» a atron? electrcnainotie fî ^Id i s creaflied in poles 

and the aacnple i s kept betMeen the polos, "he sanple *H* Is 

forced t o »ove in the direction of tu jnet le £oroa. Most of the 

nnelei foUow iaa;jn«tie f ie ld* vhtle few nove in opposite 

direction iMLch are at h i ^ energy l eve l . More protons ar^ with 

lew mmmtgy* The difference in the mnary/ level la proportional 

t o the ntisU^r of protons. 

The o i l la in the liquid phMC* The *H* I s relet ively 

mottle in the liquid phaeQ than In so l id p^wae that redoes vtto 

eontrlbutioa of sol id •Vl* and vater ie arvoided b^ talcing 

further long dlfjtance. '''he ea^pl's alhould to farou«3bt to 4̂ * 

molsttirQ. before taking r»aUrti» <MI HWt, 

ri3cher*e inethod of enelyeis of varience wee applied for 

the analysis of the data end the intexpcetation o£ result* as 
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suiTTOted by p«ns<3 «nd Su)chatris (1957) ani ûn'lEaFftj e^ \i* 

(1972). The l«val of sljnlficance u»Gd In 'P* and *t* ta«t» 

! « • P» CUOS* Crit ieal (UfforcnoaCCL) valuos vQro oaleuXateu 

• t p«r o^nt rotabiXity lovol* whor«v r 'F* toet was s i iitlfldBnt. 



CHAPTER-IV 

IS^EPIEIBIIBlIIieiPî IL IBH^iniLir'S 



OJ 

X9 HXPSWMRWTAL RB3ULTS 

A MimXd «xp«rinant w»i eoodla^aa during ;iurHni>r 1 9 ^ 

t o atttdjr tti« tttfluenett of cirowth retardants on various 

Morpftol^leal* btoctwctioals i ^ s l o l o ^ e a l pararnetora and 

spriyorl with dlffor^nt giroirth retardanta at ^Uffar^ot 

eoneentratlons at 45 DA3. The raaponse of (jorwtypoa ww 

studied for varlosta rrxMCpholafloat» fjraatht pltyslolo^leal* 

phenoloilaal* btoe^teirteal paramotars at dlfforent gro th 

s t a ^ s * Tho roaulta oJdtaln?d are prasenurd In this cihapter. 

The data Indlcat^O that laoth days to SO par oent 

£laworln3 and phyalolor^tleal maturity ai££erod ai^alfloantly 

ai&on̂  cfotKA/xyam^ v^^raaa. treattaanta diecerod al'^nlCloantly 

only with raapect to da/a to phyelolojloal maturity* and 

thalr Int'^ractlon affccta v»re found t o b» non-aljnlfloant 

In tx/th the paraL-^tcrs tTaLle 4)« Amonj tho janotypaa* 

ICBSK*! took l̂axlrmAD daya Cor SO per eont floworlnj and daya 

to pl\yaiola;lcal tnaturlty* Days t o ^ y s l o l o j l c a l te turl ty 

waa a l in l f leant ly raduead ty tha traattnent T i n both the 

ganotypea ae octRparad t o other traatnienta ami reat of tha 

traatnants were found to ta non-slTnlfleant wltA ©a*^ other, 

4 . 2 . I >lfp^ haltawi 

The plant h o l ^ t Incraaaed oontlnuously from 30 DAS 
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ontl.l hanreat in a l l the treatmants ano In both th0 <|enotypos 

(Table 5 ) . Xt was oboanMd that there was a tur^inal increaaa 

m t̂ «e plant hetjh;: botwaon tho sta^jes In «lif3iv»t aa coui^red 

to HortSen. :^notypaa ancS traatraornta dif£ezed sigiUfioaetly 

at a l l the ^roirth stagoa excftpt. for tha troatmanta at 30 and 

5S DA3* ^?owav9r, tho intacset lao affect una non<-«ljnl£loaiit 

at a l l the growth ataxia. 

Among tha tjerta^/pea* the plant hal •*\t was n^axinun In 

KBi?H-l at a l l the growth ataT^s and In a l l the troattnanta ew^r 

norderu Amon) tho traatri'^nta* T rocor<fe'3 a alTnf^loant 

re'^ctlon in plant h e i ^ t over a l l the traatstento at 6%« 75 DiM 

and at hanr^t . At 65 i>h><;« T raccurtSed the least plant hal'jht 

(109*9 on) folloifed by T^ (119«1 en) and T^ ( l in .o esr'. 

However* no al^nlflcftat diffarane&a mre observed lotwaon tha 

treatrwnta T^, Tj» T^, Tj» T and T^, A atstiXar trem ma 

obs^nr^d ev«i at 75 '̂ A'J and at harvoat* Tha par cwit reduction 

In plant h e l ^ t was eoaxisiup at a l l at^^ea In boUi the :}enotypea. 

The Xeaat re^3ucticn in plant hoi^^t liaa obaorvod In the 

treatinent T^ In iaoth tha ijonotyp^a at a l l tho atagea* 

4.2«2 

Tha number o£ iroen leaver increased frcet 30 to 55 UA.J 

i a mordan and t i l l 75 o.\s in 'OSH^ in a l l the treatnenta 

(Table ' )• rt was otxienr'd that t^ere waa a mar^nal Ineraaaa 

In the nunbsr of leav ^a ^etween the stajaa In ĈiiSFf-l ma 

ootRpared to Morden. ^^notr/̂ v̂ a <3iffer«d s ignif icantly at a l l 
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tHa -yrrwth sta jes wh<9r««9, trWKtswnt* dlfferad Bijnlticmntly 

only at S5» «S «nd 75 t>\T. *Toi«9ver* the Intoractlon o£fect 

was nofi aioxUflcftnt «t ftll the ircwth s ta iea . 

An'"<»3 th* qjunotypta^ the tvjmtrr of loavss %iere higher 

m iri3S>wl «t All the growth mtagaa and in e l l the treat^nente 

cnF9r KcHTtdmi* At 55 «Jd 75 C*S# the treettaent* T recorded a 

aiTnlflcant rodu^icm in number of lea'vee over rest of the 

treetr-enta except T^ end T^. ^ i l e at 65 a\;*, T^ rooorded a 

sl^niMoant re^iotioa In nimlDer o£ Xeavea ov^r a l l the 

treatfr^nte* At 55 'JfK:i alao* 7 . recorded the least auinber of 

leaves (13*9) followed iy ^^ (15*0) ana T^ (15 .2 ) . HoMevor* 

no s i mifleant differ"nces were ota&Tvn% between ^'j* ^3* "^A* 

T^* T anc) T^ treatments* K elcillar trend was notloi^d ovon at 

65 and 75 nAs. The per eent re<tueti<^ in mnosr of Isavoa uea 

inexiimsr in T. at a l l tVie ^rowUi «ta^»a in both t3$9 genot/pos. 

4.2.3 3 W ^± 

The ma î̂ tsn etem dlar«ter was olsorv^d at 6C î r̂, in a l l 

thm treatnenta and in both the ^not:f'pf>o CTable 7 ) . "kmotypes 

differed ei^mfle^citly lAth respect to 3tei» diai»eter at a l l 

the greifth sta^os* wiherees trMtia^nts and Interaction effeota 

were found t o be noo^ei^tifleant* Tioi#ev?r» at 60 HAS* the 

fefatawnt T^ had the least sterj di«aeter (1*46 em) followed iy 

T.| {2*59 era) and V^ (1*58 en)* A sUr.llar trend \ma obeenrd 

ewin * t hare&at* The per cant decrease in B^m:\ <.ilac.TtQtfsr was 

IBUR m T at both <»} DA3 and at harvest in i:ioth the 
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'^fnot^iyOB* Tho XoMit decraaao was noticed Xn the tre«tiaent« 

T. «n<S ^5 Xn both the ^miotyiXBa «nd ftt to^ 60 iJA:> «nd «t 

4*3 *< mma aKnigter 

"The data on head diameter t«Teale<l «n iner«i^liKj txW¥S 

from 5S rv̂ T unti l harvest In a l l tho traa^nents and In both 

Tenot'/poa (Table 0 ) , There waa no s l jn l f i eent difference 

betir»en the <7enotype« with respect t o head diameter at a l l the 

•tagea except a t 55 I3A3# t^iera Morden had signif icantly higher 

head dlaneter ov«r ^ESfi-l, nono of the tr^atnents and 

intevactloci e f fects were a l ^ l f l o a n t at any of their growth 

a ta^» nuwa»or» at harve«t« the treatment "^^ had naxlmun head 

dlaiaater (14*1 OR) followed iv ^^ (13.5 m) ai>J T^ {13*3 mU 

MhlX* Tj ro<^asa the head ai«r«ter at a l l the starjos and In 

bcMth genotypes. Tho niaxlmuin r̂ er cent Incroaae In hoaU dlaeaa^r 

ootlcod m T„. 

4 .2 .5 3 f JT^ Mel.:tf», 

Table 9 revealed that the atem dry weight Increasod frofs 

30 sav5 xmtll 65 TWS in !iortlen and t i l l 75 :>*V3 i n «̂aSTi-l and 

reduced a l ightly thereafter, only ttM genotypes and treatrmnts 

differed alTttlflcantly *t a l l the ^routh stages except for 

treetnt^nta at K> mnA 55 OhS. The Interaction eff<?ct ^ma non-

slrjnlfloant with resp<»ct to dry matter aceucRulatlcm In th*» stem 

at a l l the growth a^agiea* 
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b J 

A»ofig the ijenestype*» ^BSB-l ree r̂ ted M^her stswa dry 

weight over Merdsn ftt a l l tfv9 ^rowtl) atage»« Anonj the 

tr««tSH3rits» Tg rtteortled a siTnlflcftnt rec)uc!tion In stam dry 

w o l ^ t (yr?r roat oi the troatiaezits a t 6S« 75 nA-3 axid at 

hanrc>«t» At 65 DfCi^ f^ had the laaat atffla dry welgiht 

C19«I1 g/plant) followed ^ T^ (21.9 ca/plant) and T^ (21*93 

g/plant)« HcwerGr, no e l jnlf lcant llfferortoos wore notiead 

joetvaen T,« T T ^ T «{)(] T . treatn»nt3« The mttm trend 

waa eontinuod at 75 ^̂ ^̂  an^ at harvest* 

Thtt liftaf dry wtti:}ht ineraaaea fror. 30 to S5 iJ^n In 

Hordan and 40 to 6S Sî s In ic8S»-l In a l l the traatraenta 

(TaU.« 10>« si^Rlfleant differences In I«af dry lOQiittt among 

th^ lenotynes afK) traatiaMtta vera notle»d « t a l l the growth 

stages except a t 40» 8S TO^ and a t hanpaat for tfvattMmta* 

no Interaction e f f ec t wis found al^pUflcwtt with reapOftft to 

dry fnatter accucauilatlon in leaves at any '̂ rotfth ata^e* 

The gonotype '<ilP»-l recsorded hlilher leaf dry w e l j ^ 

ov«r Koinaen at a l l tha jrowth sta^^?3 and In a l l the traattnonts. 

K:^.aaj tha tr«atiaenta» T registered a ai^Ufioant rc^duoti(»i in 

laaf dry wel^jht over a l l the tz«atBtenta at A5 ana 7S ^^ ô. At 

55 IAS, T xa^iatered the least leaf e|«y naeitjKt (14.29 Vj>lant) 

followed jf r^ (15.13 a/plant) and T^ (15«4S ^^^Oant). 

TlowevQr»the troatr^nts Tj» T^ x T - , T - and T_ it^tm a l l on par 

with each other. A sii.^llar trend \mm iwtiof?d In subaaquent 

^̂ jJETWth otagee* 
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b^ 

TmtHM 11 rovoalea that hsad dry vnl^ht incrosaad 

eontifKKxssly frao 55 JJA*; t i l l harvest in both the Teootypea 

and in a l l th<? tr*ftti»(?nt9* t t MM obscnp<^d that only ganotypoa 

and traa^^^nta dlfforod aignlfieantly exeapt for the ttoatrwnts 

at 5S, 6S afxS 7S Ct̂ s• Tha i n f r a c t i o n 9f£«ct taw not 

alinlCieant With raapaet to dry tMtter aeeuoMlatlon in tho 

haad at a l l tha growth a t a ^ . 

t̂o^den rooordad aignlficantly hl^tier haad wci ^ t a t 

55, 65 and 73 :̂ ?̂  a» oompared to tcaffif-l and thereafter a 

reveroo trend woa ob9ervc<;. ixirlnj 85 OK^ mnA at harvoet* the 

traatrfioRt T. rejlatore^.^ al^nnifleKit in^raasa in haa dry woigiht 

ovor a l l other trawtmante. At 8S ^^^s. the inaxiDixn head dry 

v a l ^ t waa recorded fey Tg (48«7 cj/plant) followed by T^ 

(4»*0 Vp^«nt) and T^ (4S*82 g/plant) . 'touev ;r« traatnanta 

"z* '^3* ^4* ^S* ^« * ^ ^7 ^^ '*°^ di f fer al^aifleantXy with 

aach other* A 3lr>ilar trand twa ofaaarr^ avan at harveat* 

4 .3 ,8 ***!• d » • i» ,*T T l g T T V i y ^ 

Tha total dry rrattT incroaso' contlntKiusly from 30 to 

75 m s in Porden an-̂  t i l l 95 ô "» In i?nsH-l in a l l tho traatrwnta, 

anĉ  r»due»d thereaft«?r at harvaat (Tatla 13 }• Tt waa o..aorvod 

that there waa a marginal Incraaaa in tha total dry v e i ^ t 

between the otaica in KBSH>1 mm eaBparod to N'or̂ San, ^anotypea 

differed s i jni£iaantly at a l l tha growth ata^jee. while txeat[iK>nta 

differ'^d s i jnifleantly only a t 55 IVLS «rtd tho intorac^ion ef fect 

ncm-aX^nificant at a l l the ];rovth s tages . 
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6 A 

It %m0 roticod that the to ta l Ory oattor ptoduetlon 

was naxlrmiD In Tct3H«>l « t a l l tfia growth ata^^es »n(5 in a l l 

treattnants aa aaraparad to Horaan. While* among the tteetiMnta 

I' raeorrtei^ al5niflo»ntly lomer ary **el^^ as ootsipared to 

other treatinenta a t 55 riAS. !*> s i j^ f l eant dlfforencea ware 

Oitalnotd b^tueen T • T , T » T , , T- and T tr^'^atmenta. 

The leaf area neaeured at diffexmtt grouth .t*q>a 

Indloatr^d that i t tocreasod from 30 t o S5 n ^ IR Horaen and 

f ran 40 to 6S XSsB In KESfWl and iaellned theraafter In a l l 

treatinente (Table 13 )• ^enotypae differed al^edfloantly «t 

a l l growth ata',|Q« except a t 40 v»s» Mfclte si^nlflosnt offeots 

on leaf arse par plant due tK> tzeetmentB were oseenroa c«ly 

65 end 7S '̂ ^s. Tiawever* the intecectlon e f f ec t ymm ao»* 

«ijnif ioant « t a l l the growth ata^es. 

Among the q/a/aoftyp^^m ^BBH-l produced maxHaam loef area 

ea ooi^Ared to n^tSen tn e l l the treettaenta and « t e l l the 

<irowth wftmqfm* taoriiig 65 and 7S •.x>s« the leaat leaf eree î er 

plant iMa segiateved i n the treatment T^ «hi«li mmrn s lgnlf ioently 

lower over a l l the tr>^taw*nts* At 95 l̂ MS* the leeet area per 

plant Mmm recorded hf T^ (31.57 dir,^pleiit) followed by T^ 

(25*08 A^/^plant) and T^ (25.91 <fti^/pl«iit}• However* 

Tj* T j , T^* Tj* T^ and T^ wore oft par itlth «*dh othsr* At 

7S 'Â  also* ths least leaf eroa was reoordad in T^ In t/efU 

Mordan fG*S9 (toVplant) anl! r̂ rT .̂1 (24*53 a i ^ ^ l e n t ) . 
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LEGEND 

T^ = C o n t r o l 

T2 = Maleic hydrazide (250 ppm) 

j;^ Y, jit^ T3 = " ^ ^ ^ ( ^0 PP^) 

. ^ U ^ , j | s _ _ ^ T^ = CCC (1000 ppm) 

)i^ y. X- T5 = Mepiquat chloride (100 ppm) 

Q Q Q T^ = Mepiquat chloridG (250 ppm) 

_ j ^ T., = riepiquat chloride (500 ppm) 

r V Art rp = Mepiquat chloride (1000 ppm) 
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The ctaxlinisn loaf area ytts r?oor<!ed In control of loth the 

varfotiOfj ^ollowf^J Ir/ T- and T_, 

Thft dtttft on UM (Tatld 14) Inaieated that tha lo«£ 

area iml&x urns ctaxinuct at 55 andl ftS ::>̂ s IQ Itoraan «id KiSH»l» 

rospoetively ant) d»craa«ed thdrOAfter l a «11 the troatiaaate 

o£ kxatn the jenotypea. ^notypea dlf£«c«S a l ^ f l c a n t l y at 

a l l the growth ata^ea exespt at 55 I>AS* Si^nifioant af£eeta 

on loaf araa indax Ŝua to treatiaonta were oijaorv^ only at 

65 BTKl 75 -Ji3, Howavor* the l o t ractlon of foot, uae norv-

oijnlfj^oant with respoct to loaf araa intlex at a l l the growth 

sta ?es. 

Tt waa oi:senred that the genotype McHrdan had hltjhar 

loa? araa inaax at 30 and 5S iV̂ s tm^r KBSS^l and thereafter a 

revnrso trend waa obta in^ In a l l the treatmente. Durlni 

65 and 7S IMS, Tg reeordad algrnifloantly lower leaf area 

inaex over a l l other treatstenta* At 65 IA3« the loast leaf 

inSix wa3 ratsoraed In T^ (IM)* axuS n(»>»3l^^ficKint dlffevencee 

aoro otaerved L^twoea T** ^3* T̂ > ^J^^A ^"^ ^7 treattnetfta* 

A atoi lar trenJ was noticed at o^her jrowth stages iilmom 

4*2*10 

The loaf area dLiratlon cteereaaed oontlnucuaXy frcc^ 

30-55 AS unt i l harvest in both the (janotyp^ (TaUe 15) . 

"Ksnotypes and troatfionta dlfeere^d aXgnlficantly a t a l l ijrowth 

sta<3f»a exea^rt for the tr••ationts a t 30-S5 OA-S* The inter­

action e f fec t was ai inlrlnant at «njr of the ^ro îth steryee* 
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t t V9B ofcBomocl that the ^notypiHi »CBSiff-l had higher 

i««f Araa dtmtlon over riordkan «t a l l tho growth st»3€?« 

«Ko»pt «t aCW95 TVV3. Ths trostsiont T^ roctgdad a algfnlflotnt 

fwdttefclon In l«ttl* •««• aumilcn over a l l ttM tx«*ti9»iit« «t 

•11 ttw groirth •tago* except at 30>9S QKO whera I t tUd not 

d l f ^ r si}aI£lflKitIy with T^ and T^, At SS^S riAS« Tg 

x«^atere<3 tha ainiini«r. leaf arsa dkwatJloo (21»83 days) 

follawad ky T^ (34«12 v^]f») ana T. (24*79 4aya}. There were 

no •Ignifionxt di£ieroneaa botwocm Tj* %̂» ^4* t̂t» ^< >̂ î  ^7 

trafttmanta and aisillar txttnd ooatiauad « t oK;h»r grcafth atagoa* 

SpeeKle Isaf ax«« (siA) aa influenced iy th« 4ppli«fttloo 

of r̂oHTth K9taxdanta at 'various qrcniith sta'̂ -̂o la v>c(9safitad 

in Tatlo Itt. TtM data lndi«itod that HJ-^ teducad eontlfwoualy 

frcnt 30 to 75 rAJS in t<ioxt9»n and fttsa 30 t o aS UAS in fCBSfl̂ l. 

c^enotTpes dlffankl a l^^f ioant ly only at SS and 75 *>v;« while 

traatinenta diff«t»d a ignl f le int ly a t 65» 7S» IKI m s at oaturity 

ani th€tir Intaxtteticn ef faet WM non al in l f loant at *11 tho 

ircwth stATea* 

Among tha genotypes* forden roeardftd a s l l ^ i t 

In stA at a l l thft ^rowt}) 8taj<}» cxca; t « t haxvaat* whara KBSH^ 

had hi jher 31A* Maon;} the tTaal3:«nt«» Tg va^lataceo • 

•I'^UfXcartt raduotlQO In spocittc Xaa£ area avor rost o£ the 

troats^ienta at <5» 7S» ^ ct\s and a t harvest* i t ^ ^ not 

diff.^r 8ljnl£l«antly with T^ and T^ at a l l the ata^as axoa^ t̂ 
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« t 75 DAS. Durinj <S DAS* T rojlstor^i loaat MJ^ (1 . 13 

teVa) followwd tv T^ {l»S2 dB?/g) and T^ (1.55 dmVg). 

TloMXag, T j , T,» T>.» T_, T MMS T^ traatjponto wero non-

•Ignif iesiA ictUi Bmdtt other* 

4.2.13 9vf^^q t ^ g rfe^5^ 

The dttta Indloatea that tho sr^cl f lc loaf woi^fht 

(-iUO incroosoc'. (rm 30»7S DA3 in Horaan and 30-05 OW la 

"TCSTKl (TaUa 17) . <3aoo«ypaa didi not diffar aiTttlfimntly 

with roapect 3Uf a t aoy gzvwUi ataT* ooMOpt at SS aatf 7S uha, 

whllo. trtiatfaanta dicearatf aigalfteantly a t a l l tha groî feh 

staiOB 03Eoept at 40 a»a SS OAS, Tha ixftt^caetlon «ffoct 

found to ba aon at ̂ nifleant at a l l tltm growth atai^oa* 

Z4 waa oisaerved that Kfi^^l recorded all<jhtly h l ^ ^ r 

aim <mx Monlen at a l l growth stagoa oxocrpt at 65 n^s and a t 

harvaat. u t̂are '̂.ordan showad all::^t incroaso In ^Uf ovar Kaai~l 

In all tha trtsattnwita. Traatciant T^ r^oordad an iriLiraaaa In 

SUi alhlitfi was algnlfloant ô P̂ r a l l the treatnanta at a l l tha 

9l«Mtth a t a ^ a exespt at 30 and 55 r)A£S» and at 65 :»t2 I t did not 

dif far al^^floaitt ly with T^ and T^ and T^ raoosrdad the naxlciufn 

nM (0.71 q/<3a?) follcwad bf T^ (0*60 g/An'} and T^ (0.66 g/da?). 

And no al^nlfloont dtfforaneaa t#ezo otoorvn>d b»tiKHw the 

traatmenta T-, ^ , , T^, T*» T, and T-. A alnl lar trand 

obaerved at other atagaa alao. 
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I t I s • • •n Iran Ww table that KBSH-1 i«cot^3ed « » 

naxitmiD A'?n over MortSen a t a l l the growth s t a ^ s in a l l the 

tma^nonts. At SS tMS, ttt* plants treated with tbo tzoatnont 

T. ro^lsteraa algolfloMitty l e w r Ar3R as ooctpsrad to rast o£ 

the treatncnta Including T^ and T. an<3 they a lso attowod 

algffilf leant roauctlon cjwor T j , T j , T- asd T^. Th© l o ^ t 

AGTT waa recorded h^ T^ (108*78 x K T ^ g/a^y} followed by T^ 

(122*4 X 3/day) ana T^ <W2*5 x ICT* <j/aay). Homver. 

ao sl^nlfloant di£farenoaa nave otaarvad j3»tucon T « T , T 

T«« 7 . and T. traato&nts* 

Alth<»icrh* ao a l ^ i l f l o u i t <U££axotxroa \I&T<2 oij&.-Tv .̂ 

batMoon the traateaenrta at 6S SAS. ^sno^pea shcMc l I f ferent io l 

response to the trsatnants. Korden reconiev! lower A ;n« whereas 

Kas^f-l reoordf?d hî ^har *̂ *> In a l l the treatrrenta as onorssrea 

t o CfSfitrol. 

At raatarlty* borth the '̂ r '̂iotypes showed in«rnaslni 

trend In rasponsa to treatnents. Among the trsatntents* maxlnum 

A'!' Has reeordod by T^ whlc^ vms s l^nifioent o»«?r rwit of the 

treatsnents. The traabnent Tg had naxlmsTi A-'m C206*1S x 

l/day) follo»«hS by T^ (170*4 x ICT* ;t/day) and T^ (16S.1 x ICT* 

g/day)* 'however, no sitjnifioant dlKarsnoes ware notXceO 

between T^* T^. T^, T _ T^ «nd T^ traatinanta* 

The data ca\ CX3r> revealed « » t the f̂ iaxlcwm and minltwo 

cip valuos wex^ zoeorded at harvest and at iO-S5 Ot\.i» 
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7o 

ipeetlvely In a l l the treatrvaflts of both the 9<»notyj3ae 

(Tskble 19) . sljnifioitnt ilfferaneos ware notlood «t 55 and 

4S t3A5> for genotypes and S5 uv> and matarity for traati:nent«* 

ffovwar* none of the tntcractlon ef fects were s i jni f ieant 

a t «qr of tSio 'growth stac;^* 

The genotype, Hordlan prodteoad ch« maxlnurf COP dwrlng 

a l l the fjrvMth ata^os ovor «lEi3f¥-̂  In a l l tho troatmcmta* 

Among the troatments, T^ j^roduead ai^rdfieant roauetlon In 

CO'* ClC»3a X id"^ g/*> /i*"y) ovor a l l tho troatnants asee^pt 

with T^ and T̂ y. Traatronts T^ {11.69 x ICf* q/^/Oay) and T^ 
« j 2 

{11.74 X 10 ^ a a /day) a lso produoad ooaaidacable roduetlon 

tn c?r* ^o al^jnifioant diffeninoaa ware olaaerved batweon the 

troatinenta T j , T^, T^, X^, T^ and T^. 

Althou'^* no ai^nifioant dlff^ronoaa werQ obtained 

lietween tho traatiianta at 65 î ŝ* janotypea dlffor^'U in their 

reaponae towards the traatnsnta^ fforden ahow^d tmneeaslnu} 

and KSSH-1 ahowed aeer^aslnj mXuas of can in rooponaa to 

trMtaoaenta aa eac^>ared t o control. 

At saturity* tanix the genotTpos showr̂ d Increasing 

trend ia reapot^ae to treetnents. ^rvsn;; î te tre«tffl»nta« T 

ra^later'^d the niaxinnjm Ojn» whi<^ vma a i in i f iowit over rest 

of th« treatBents, (15.20 x IC** ^AaVday) and T^ (15*83 xis' 

9/dtar/diiar)- The troatnonta "^j, ^ j , ^^, T^, T^ and T^ ware a l l 

on par with each other-

.-2 
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Ĉ . 
1 
o 
p. 
"^^ 

0) 
4J 
It) 

u 
x: 
^ 
o 
u XT' 

P. 
O 
u m " t 
C >^ 
0 4J 

0 
W C 
U Q) 
r. tT 
III 

•(1 i i 
l i 0) 
(Tj ^ 
4-1 0 

K 
r ^ 
4J 
f-l 
U 
d 
4-) 

m 
s: 

tTS 

a •H 

o 
w in 

1 t-( VO 
0) 1 
4J i n 
m in 
«J 

(0 
> . 
m 
o 

u 

0) 

O 

s 

I 
X 

c 

'E 
O 
51 

C 

(!) 

in 

in 

« 

•<* 

in 

in 

I 

c 

. 0 

CO 

en 
in 

CM 

00 
« 

in 

10 

00 
O" 

« 

fM 

cn 

m 

?] 

u-j 0 
C J-i 
H n> 

0\ 

o 
VO 

CM 

en 

CM 

o 
O 

* 

CM 

a 

in 

m 
0 

in 

O 

o 
10 

.-1 

CM 

CM 

o 

t 
r-l 
r-l 

in 
« 

CM 

to 
•1-) 

C 
a) 
e 4J 

rt 
(U 
v̂  

EH 

rS 
0 
l-l 
4J 
G 
O 
O 

in 

t - t 

CM' 
« 

CM 

r-l 

O 

cn 

ro 

CM 

CM 

r̂ i 

0> 
CM 

U3 

in 
CO 

o 

in 

r-
o 

VO 

H 

r4 

in 
O 
CM 

in 
CO 

« 
ro 

0 ^ 
VO 

0 

CO 
CM 

« 
r - l 

CO 

m 

CM 

n 

U 1 

CM 

in 
0 

VO 

H 

»() 

O 
in 

o 

in 

CO 

o 
CM 

0 
VO 
r - l 

t - l 
r-l 

r ) 
. - I 

CO 

Ĉ J 

in 

(M 

VO 

CM 

• 
CI 
r - l 

n 

o 
( 0 

« 
r - l 

r-l 

a 

in 

r-^ 

C l̂ 

CO 
CM 

ro 

r f 

n 

CO 

in 

0% 
O 

« 
in 

i> 
in 

VO 

VO 
« 

C^l 

o 
•o 

a 
fO 

VJD 

r-l 

C Ĵ 
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4*3*i« M l H | a _ 5 E g ^ _ n i i IPOn) 

tmltkis Ai3R ana CJfR« ^f t values vara In aaoE^afllng 

tz9nd f rcn 30»SS Q^s t o CMikturlty In All tho tromtsmt^m «nd 

In bofth tho -^notypes (Tabl^ 2 0 ) . Xt uks ab»ervou t h a t only 

traatmonta dlf£e«ml a l^nieioant ly a t 55 ^AS «nd a t cnaturity. 

wboraas* ^notyped and t h e i r Interact lcm effocta were non 

s i j n l f l oan t a t a l l tho groMt^ stacjaa. 

r*ttrtft3 30-ft5 E*s 7g rooortJed algrnifl^tntly lowor 

over oKttrol fant una on par with othar treatEttnto. Tho Idaat 

PTJP waa paoordea pf T^ (5*31 x 10 o/g/dsy) £O11OIKK3 fcy T^ 

fS.CS X id** Q/g/i«y) aoa T ^ f5*71 x ICT* q/^^my)» Al tboo^* 

no algn.t£laant iSlff^^encss vera ofaeerved b^ttrson any of tha 

t raatnenta* thcro wui dlflfaretntl^l re^^pons^s ^etMeen jona^ypem 

be»tMada tho troa^oents* r!or<;laa ahowed increasing t rand 

i^iereasp rosf^*! shcnred dacro^inr i t rend in rasponaa :̂> 

troatr«?nt3 in e*i5parlson with con t ro l . 

At i » t u n t y » ti& troatctent T^ had ai ^ £ i e a n t l y 

h i jhe r >^yP valuas over z^at <^ tha traati^iants* Th« r-axlcuxn 

iiaa raoofrdod ly T* (1*02 x IcT^ g / ^ d a y ) follcwed ly T^ 

(2.40 X 10"^ <)/g/^U9) and ^ (2.3S x IcT* o /g /day) . ?»o 

s i jn i f icant in ta rao t ion ef fec t vjaa observed between T^* '^y 

T-, T_p T^ and T_ treatrmnta a t a t^ of tho growth ste<;^s« 

Tho data on rw* revealed maximum and mlnimin !T̂ p 
va lu ta a t maturity and 55-56 i>A3, respect ively i n oaae of 
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i^nra^u miex«fts« i» mam o i nwom^m —artHBHi mm eaaamr^x^ s t 

30-as ms and mtiitaiaei a t SS«4S ms i a a i i tiw uii • ! • • * > • 

geaotypeg «««e aotiosd a t SSi««l ts^ Mid a t natoi l ty* ^9iila 

^ « troattaanks pr«»<SiKBd aigaifi«ftafc dJUlfafaaeaa emly t^ 

« i t a r i t y and tha iafcecaetloa affcNS^ aare femid aae al^^aifiamk 

a t a l l tlia ^rawtli atagtes* 

M M M ^ tlia gexx» !̂rp£»« H(»raen i!@«c»rda<3 .jiaatia MIK l a 

a U tiia «s<Mta«Bta a t $&«^ a ^ aaS a t a a ^ x i t y * Altnoiig^* 

aa a i<^f ieaiH: dlf£et>me^ iiec« £e»»d tmtamen fSim t i tataanta 

^ 30i^5» m^n mm ftjoad to i2» low t a a i l tiia txaatn«nft» aa 

eeti«paf<9d to a o a t i ^ * D i K i ^ SS«iS Z3î » notdMi ahoaad 

nwiariaftlly hi^trng mM ^m3L\a0» in ranjami to a i l t l » 

tta«tBi»iit9* whaiaaa iCiSM. ahoaad anly for l^ie tiaataaata f^ 

h% ei^avity* lioth tlia ganotypas aara foanS to fmm 

Wtm aalaaa t a a l l the ttaateienta mB eonpi^ad ta control* 

»mem tha tfaa^aai^a* f^ laaopdad a ai^pditoMit ifiereftaa i n 

iMt tti»i a l l a^tar ti'«»atia»rtta» fhm mm^^mm wtm ant iaaordo^ 

lir (Yg (U«53 ae iCf^ q/^/4^) falloaaa ^ ?^ C10«S x iCT* 

9/dB^/day} «»d 1?̂  ( » • « Ji 1 0 ^ 9 di^/aHf ) • mjaaaflif, aa 

ai?niflci»iit diffaT^neas aare cdataii^d featwaaa ' ^ j * ^3* ^4*^S** 

f^ and T^ tx«at!»08ta* 
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4*3 ttsm Mmi rmm Gmmmmm 

«n£0ir vM fillitd «8d i»^ii2i»(S m&^m p»g ^/m&^ tm»X wmSmm oi 

taO-4ie@d »di^0t« svaii yi«ia per tea«%axe «ad ffX mm prm^t^mA 

fmram in ai l ti^ tr©««iRtm». î emg tii9 ts«Mitmei)i»» ?_ 

recRMT̂ a 8l>^i€i€«i«lf^ t^#i»r a»ii»r of fili«d mmim- pmt iiMd 

teteiM«i tJi@ tx^^ate^ T^ T^ ¥ ^ ¥̂ «i Ĥ  mA ¥ ^ 

mm mm ttMmm& t&^siMimm MMmmmm im mm 

netlcad in 1tiS»>4 «• «o^tt£ed %o MotaMBi i» ftil the tK««tMHil;s* 

ffm ^xm^aamit 1P« i«^t»t»f«ia si^tittxsu^lf loMtr nm^er «i 
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wmMttlmA i^^as per im&& ov^r al l t ^ tmmmammm nm l i n t 

C2€3«d} «ia 9^ C203*0}* ffGif«v@r« tiw ti«BfeB^rt» f̂ * f̂ * V̂ « 

a^lQi^ ia itsstNMt • • ms^na^ to »iQS#^ Him ^emm^mmtm msA 

ti^em^tioit ofl^i^ voce foo^d ^ l» aenM«I îlia«)i8fe Cf«l:i« 2:te}« 

Miimtenmm in iM«d « M ^ ^ per i^^tt* eni tlie iiitar^ifci«ii 
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of f se t ŝra« T(or>-3l7nll!ie«nt (Tablo 32b}> ^non^ the gonotypoa, 

TBSH»1 registered th^ maxlimBn swsd wftl^ht per T»I«at «• oorrnar»c3 

t o »orrten. The treati»nt Tg reeordtti al^nlfleantly htcjtwr 

«««4 Wkt̂ M: p*r pliknt or?r a l l the treetnereta. ^fowever* the 

ti—cmente Tj* Tj« T »̂ T.« T^ and T^ did not differ 

•iottlfieofitly «tth eetih other. The ntttxinui& per cent increeee 

In saed « e l ^ ^ per plant in both the genotypoa tier* reoocded 

tB T^ «XKl the leaat i«aa with T^ anA T^ in the g^odt^ptm tkuriHa 

end Kfi9l-1« f«8ue<^9Qly* 

4*3.6 XOO"«eod »ei;<>t 

ThG aata on lOO-eood weijht int^ioatfd alcfnifioant 

differ&n<:es uily aeonj the ^enotypea end txeatnents* Imt 

Inteimctlf^ e f fects were non-ai.inlfleant f^alAe 23b}. The 

vmadteam 100 aecd weight w»a notic^^l In TBSf-1 ae eonr«red to 

Morden In a l l the treetinents. ĴBon̂  the tpcatiaenta, T 

recrist(*red algnlfleantly hlThor l<X>-*^ed w e i ^ t ar*r a l l the 

treetnontSft which was four t̂ t o have 3*96 g followed tr^ T^ 

and T- C3.71 g ) , 

4.3.7 need Ti*U -mm h^mmm 

The a-̂ ed yir^ld !ata revealed s l ^ i f i o a n t difforenees 

mkcn-} the rjenotypes and t rea tn^ts lut their int«^tactlcm affoct 

was foune t o be non»3l ^ f l e a n t (Table 22b}* fsiacmj t!tm 

lenotypesv iU33»»l recorded the cuuclfnoia aeod ylold per hoenare 

aa octnparad to Morden. Atnon-j treatponta* T. (23*0 u/ha) 

regtotered al^nlflcanft-ly h l ^ r seed yield over a l l the 
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treatiaefits &>UaMd ly T̂  (21*8 C|/h«) mm& T^ {2i»<9 0/litt). 

Si^Rifleant di£fercine»s in l̂ hci nz MM oij—IMMS 

over mil the triNitBwnts «»a in both 9»iotsrpeft fellt̂ MMl ly 

t^ (Vfm&S^) maA Tj (27*79%}• nmmmrm no s l^Uioant 

^Utfimt>0sm wtnn obiMnrad imtm^m tits tinMmamfai T.* T *̂ T̂ « 

wmnoBm hLodhitmlcml paracwtiaCT midh «« C$A#«« Chilli 

total «lii(Nrc9^ii» «»l<;a»l« <[pn»t«i& «MNI panatoin and •••d oH 

oenttfiits 8^idio4 in i««poiisa to MHmwes^ ^rotith v8tax«3«iits 

«ra 3l*veii in t*lbiM 23 to 28* 

Tho nwattwn Chi** «e»t»nt wtts xoonr6ea •% €9 tad 7S 

m s te »inram aad tCB»l«l* x«op««tiii«X7« MKS th* Chi** oaotMit 

d»erMooa graaisatly thoiaaftor t i l l harvest in a l l tha 

tiaatawaia (TAbla 23)* oaaotyp^ difi^z^a aigRiCicsnt^ly with 

aacti othar OBIT ^t 7S and 89 m s . vhlla ti)a tsaatsMaiai aiffaifaa 

aignif i o ^ t l y aaria? a l l tha growth irtagH® axeapt at 55 n̂ 9 

Hoaavar* tha li^taraetion affect aaa aot algnlfleant* 



8: 

Ainonj thv jenot/pca, <̂aaH-l had ttw naxizauE Chl.41 

eontf:;nt a« <xit:ii'̂ '̂ '̂  ^o S-̂ Dion* .^ i le* matxii the traatoants* 

Tg had aljnif leantly h l ^ ^ r values at a l l tha sta^ew exo>pt « t 

35 'JAG. At 6S aiH 7S D :̂: a l so i^. xecorOed ai^nlficBistly h l ^ n r 
9 

Chl*lk content cnr.̂ r a l l tho tr^atfnenta asfcĉ t̂ T^ and T.« TtM 

Cht»m oontent was trtaaclnui- In T^ (1.218 mg/j £r*vtj £all«M»d tsy 

T^ (133 mg/g £r.wt) Kid T^ (132 tag/'; fr.wt) at 65 :)AS« A 

aittllar tr<3fvi waa ot̂ erv-̂ î In other ^rtnfth atagas ftli 

4.4.2 rh l«w»l» l l b 

7rK? !~hKb cont'^nt lnc-*ô »»ocl ffrfX". 5S to 6S ^̂ î» in 

'̂or̂ -ien ^r-ii T̂  --̂  , tn ir?«H-l, awJ I t a»orawKJ-,l ther9«ft<?r 

^rv''Tlal^J t i l l ^nrv"3t tn both tho variet ies of a l l tha 

tr^atr^nts ''"nil--* ^;4). ^onotypoo «id treatnanta (ilf£«r&<5 

sijniflaaintly at a l l the ^rot/th ata^ea axa»pt for tha 

^nctypaa at harv^at and for the troatf^nta at 5S J^s «»d 

harv^at. The interttetlon ef fect »as not al,?nl£lcant at 

any jrowth »t» i0 . 

rt was otoearvei3 that PCS^I-*! ha<i higher atl*i> 

co»t«mt at a l l the growth s t o ^ s tecoopt at harvest. Among 

tr«MrtB»iit«, T roglatore^ slgnlf ieantly h l ^ r Chl.JD oontant 

at 65 (0*446 t;j/g £r*ut} 7S (0.429 mg/j fr*vt) and 35 ->̂ J 

(0*294 f»3/9 fr.Mt) over othor traalments exespt t^, T and T̂  

at 65 BASf Tj» T^* Tg and T^ at 75 u^3. 
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Talsle 25 rerealf}^ that the total ^lorcqp^ll oontont 

Incroas^l upto 65 ana 75 o^s In (tofraan and fCaSf^t* r«3 <»ctlv?ly, 

and decrsasad tf«rQa£t<%r In a l l tire traatmants and In Loth 

the genotypes, Th« ^jenotypes dlfftort?^ 8lgnl£ie^»«tly only at 

65 and 75 *̂ ^̂ » while thm troatmants dKfar^d s l jn l f l cant l / at 

a l l t}y& grofafth Ertarjo 3 oxoept at 55 D̂ ŝ* HoMOver* ttto 

intaraetian ef fect was no;>-«ijni£laarjt at a l l the jrcMth ataj^ s . 

Tha ^naltype K̂ BSĤ l recorded the tnaxlmum tot^I 

ChI<Hr(̂ >hyll otMktenft. cnr̂ r Hor^n at̂  a l l tho growth ata jea «rxoept 

a t harvcwt. iirttoca both the ^^notypas had aqual acxunt of total 

cAilaD^Ayll* Maon; the trsatsients* T^ raglatared the u>mxim3m 

to t« l cttlorophyll oontsnt urttleh \m» al^vlflisantly Bupmriar avnr 

a l l the trG!rat!»»nta a t 65 ^^^m At th is stage* the tr "aunents 

t^ and t^ alao reeordad algnifleantly higher dilorov^hyll 

eontant aa cw^saewd t o eontrol* At 75 tAs, T raoarded the 

ntftKlBKcn tota l <#itero|^H eon^mt (l»«79 »3/^ fr»wt) fo l loK^ 

ty T^ Cl,5Sl 11^9 fr«wt)» «c3i«ver, the troatmonts "Ĵ *, T-, T , , 

arvl T did not differ al(j»lficantly with each othor A el^>llar 

trend u«3 olxemed i n other growth mtat-'^iBmm 

4.4.4 Soluljle leaf Brgfaain eootent 

The soluble protein content Inoraaaod from 55 t̂ Aii 

to enattsrlty In both tho genotypes and In a l l ttte treatn«>nts 

(Tatle 26 }• At natairity looth genotypaa and treatxront shoMed 

aljnlf icant il^forenco*. while at S5 l»»9« only treatraonts 
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iMM no« slgsifiettiii^ i n lae^ tlie stages* 

i « i f pf««»in eontofit • • ooBqparod %e Ni»idao a t teiH t lM M A ^ M 

rtioiwd • m^ttiiems^ ^t^wm^stm over a l l otli«r ^ i — t w n f 

irtai«» T . alAe wihmmd mlgaiii^m difisrenctts <mly over T.» 

T j aad f^ c t b o ^ thft stages* M ^atacity* fj naa ioiaid %a te 

a l^ i i i f i ^s i t l^ mat^riax oaar 7^« M SS im$» ^la Saaat nalaa 

mm reoorded i n 7^ (19«S9 mj/q ir*i«t} ioiXowaa J^ 7^ (28*97 

mq/^ f r « «%) and 7^ C2t*73 a ^ ir«ii%}* A sia^lar traaa tna 

oliaafvNl dmrlasi a a t a r l ^ rnXmrn* 

^^w ^ f a e t on «Ke laaf aitzogas of tao auntioitar 

^mon^^paa doa to ttm^asmt/tm and tUslr iat@saetioii i^tti 

faaotypaa did ndt mham 9m ai^alfiowBfe dtf#»rafiea (fMsia 2tfl»}« 

imexaa** ^ht^ ^aotypaa raocurdad ai^iiifieoiat diffarimfia a t 

tetii ttia atagM* Anoi^ tlia qmis^i^tpmam Ksm^ raoe»ffdad wmmkaam 

tmmt nitrof^s i a ^ i tits traatman^a at hd^ «t^9^m* AStliett#»» 

%fmts>ma» did iiot d i f far a£<^fiowotly i^tti ^ut i otiiar* laot 

map&iiHit c^losida ahoaad aJll^itiy Hig îwr laaf aitoagaa oef̂ toaet 

<a eenparai to em^rtHm 
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4«4.S »mA • i * » l . * i * o i l 

The data on aeod pratoln and o i l ptw oont of two 

MUtfXcMttr genotypes as inClueneod by different jrowth 

r«tard«nta la pirttsantod In talsla 2*7, 

fyHf ganotypes dlffare*! significantly with reapeet 

to a«ed pro^ln and o i l per cent* Atnonj thfttn, trasM*! had 

slr^nlfleantly hl̂ jftier v a l u ^ for toth the parar.^etars as 

comparad t o ttordan* And grovth retardants did not havo a:iy 

al'^nlfleant affect en aaed protein and o i l par cant* '̂ owavei 

Kaplquat <^lon'«« (1000 pm) had hi^i»r vaad pretain conbsnt 

(17.^3^ ) and o i l content (3l*53?0 m$ canp«f«d t o oonUol 

f l « , i r and 30«33^. rer,pactl¥ely). 



CHAPTER - V 

i£)II©(SiI^SlI(De 



Pl«at growth and durvelofoiont i s dtpondont upon 

varlcKW Intrlnaic *nA i x t emal factors aue^ as ciiK»r%l 

nutrl«iTt atatua of plants* growth t̂omvo^os• U ^ t 

photonerlo(3» witer 8v^r>ly and cou. Thoro are o^vormX iM^a 

of i^odifylng tha plMit growth and dwolopinont l̂ '̂ mantpulatlng 

both internal and asctemal factors* Plant growth rttgulatoni 

have teccine r:iof« popalar dua t o maiiywfold Incroaso In tho 

reapuHte o£ plants* Paasntly* now typo o£ organic chomlocils 

< jrotfUi retardanta / which ret«ra tha atar* elonjatlon, l^voreaoo 

tho Ljre^zoiaxa o£ loavos* atxl Indixvctly affect floti^rlOLj 

without oaualn-} nwlforriaticui of the plants havo ij^^^n 

extensivoly stuUiod* patel and Srlvastacva (1971) reported 

that tho applioatlon of Malale hydrsxide incraaao^i tho aood 

ylold of paaa iy 30*7 per e»nt by redudn? ths hel !ht of tiw 

plant* Stiailarly* TTppar and Kalhaml (19e9) ncsFtlced ua incxnaso 

In ae«d yiald and a l l contort of winClcMftr In response to the 

•pplletttlon of TiBft* vihile studylnc} wltJi 0C3r In suml̂ laHBr. 

I»andh> and Srlvastaw (1905) observed an Increase in seed y ie ld 

ty redodng tfte plwit hel7ht« lent aroa and tncrtiaae In 

p^jotoeynthesls and trftnsloeatlon of ^^wfcoayntttatos towan^ tho 

ualm OCT ei ther a t pre or poab-floworlnfj s t e -^ . Another 

cherlcol , Plepiqaat ehlorlds has a l so btsen rtir>ortê d to have 

similar littpaet on growth snd yie ld of ootton (:a;penaar 

o ^ a i * . 199), 



'(ith th i s bac^jround* the pxosttot inv08t:lvjat:ian Wua 

imaertakon with two sunflower ^motypes to stuJy tho offoet 

of <U£f<:!ront jrawth cotar^nts on morphol^^oftX* s4ienolocfloaI• 

taiochmalttftl cfutroctera • ai»S yi*ld «ni3 i t s oon^poaants* Th« 

r»«ilta olatainrrd on th»»« wip«et> «ra dlscuaaod la thl« 

«hftpter in l l : ^ t of the wodt aooe ky oUvsn on sunfloiMr and 

rei*tO(3 orqptf* 

The Influonea of growth ntsrdtftnta on ^mrlntm 

inorphol«niosl c^wraetora 9U<^ tts plant hel:^t« nueibr>r of l«ftve» 

stoQ dlametar* ^os ' dlamater* dry tuttor producftlon sncl i t s 

UatrltotloR la to different p«rts« lea£ srea and other growth 

pai»n«t»r» Indleated that tha troatnants differed algalfloantly 

with rospoct to a l l the paranatera and no atgnlfloant coaponae 

waa otsorved batweon gen^ypes. s t i l l * the 9«Mtypa tczjsit-l 

resp<»!>dsd better than Mordm toworda growlA ratavdaots. ^aonj 

varoua treatnants* nctplquat F l o r i d a <1000 ppn) parfonnod 

tettor than art/ ol the chacUoals u^d . 

Ziaalcally* plant h e l ^ t la « nanetleally controll«<i 

ataracter* But* thare are many rapert* which Indicate that 

the fo l iar a|)pll«etloo of growth reterdanta laada to ahortor 

plant ataturct. Xaltially (30 QM)* ^ M treated and imtroated 

plants of both the ^janotypaa did not ahow any algnifioant 

dlffcFrenoe in plant h<«l ̂ t * Uaeeuaa* at thla atagia growl^ 

ratar<:?ant3 wore not aprar^d. sifsllarly a t 55 A '• treatnonts 

* 
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did not s^ow sl^^nlflcsat L!i££orenoQs amonj thflo* rtils oould 

te due t o mXau «etlon of tho e^ienioftla. si^nlfloant rvduc^lon 

m plwtt httt̂ fht imm notio&d In rosponvo to maplqpMt chloride 

{2000 v-vt) fron 65 OAS oiwsrtis t i l l hanrr^^t* Slpllarly In 

soybean* MiMnincli ^ £ i « ( l d 8 4 ) oteor^H) log»rltliale 

relationship between atem •hortenlng and Mopicjaat cnloriae or 

OCT dottoa. and eoncludcd W^ Maplq\tat diloriaa la mora active 

than ccc In rckXidnj the sten length and node nuctbar* £oth 

the ^fenotypes* rwrden aoc) ?CfisH-l showed alainaat equal reduetlon 

In t>l«nt height in reanonae to ?«piqtiat dhlorl^3s {1000 ppi) . 

however* ^DSHMI showed maxitmiin reduction (19.7 on) em cotnparod 

to rtotrSet) (10«3 an) unc)er treetnent T • 

The mschanioD of reduetlon tn plant hei:3ht appaaxa 

to be Jue to s i u ln ) dcnm of ea l l dtvlalon «id rediuition In 

e^ll oloRnation becaiso of inhthttocy aetlon off groifth 

retardsnts In the bloeynth(*tic path way of Oh (Moore* 1930). 

'̂ 'he )̂ata on the mmtb»r of jroon loa'ves revealed that 

KQ3*W1 waa a l ^ C l o a n t l y auporic»' over r^nSon In a l l the 

treatrnsnta frcm 30 UM t i l l harveat. At 30 n̂ .'i» tTwro was 

no a i in l f ioant dlfferonoe ĵotween the treatcsente* lueoause, 

treatcionte ware not Imposed at t^iat s t a j e . Sli^niCloant 

roductloQ In the mriber oE loaves was otaervod oniy a t SS» 

6S and 75 Ctf̂ s w^Ule, at 85 ^V: mmA at harvost differoneas were 

non-4iTnlfloant. s imilarl /* i^iattactuirjoo and 3^pta (1981) 

observed a reduetl<Hi In the numt̂ -̂r o£ leavoa per plant v/hmo. 

the plants were treated with ohlonaaquat chloride w^d.ch Is 



l o : 

•iKtilar to F«pi<xx2at o^ilorioe in I t s nxwle of action, HOD-

•iTiilflrant dlffor^neos at 85 r:yvj and hartcMt eould toe 

attntod^a to the laall soneseenea and I«a£ f a l l «t ttita 

•taga in a l l thn treatnvants. cw»r aneS Prate (1903) alao 

neti«ad an Itwroa^e ir. leaf rotGntion in cotton apraytxS with 

r"«pl̂ :aat chloride, 

Aoooi the ^nevtypoa, B̂STfi*! raeordflKl alTniflcantly 

higher atam Uasseter o»er M«Mra»7̂ throû hout tho crop growth 

rATio6m At har*ost» both tha jsnctkfpsa ahoMKl al ight 

radhiction in stoi'. Jianat^r aa crmpara'̂  to previous stajaa. 

which could bo attriUtto^ to tha tianalooatioci of food toMaxda 

r&t>ro ̂ ctlvoa s tructure axad al«e doa t o d«»«i«eation o£ the 

atom. The -jrotfth ratarSanto rcaultod l a a a U . : ^ mcSucticsi of 

atatt 'iiar«t<ir aa ocactparad t o control « t 60 ^^^^i and a t harvoat. 

Tha maxienn cJ^rra f̂ia (10*2v} was notlcad wi«h the planta 

tr^atc with Moplqoat ehlorida (1000 j ^ ) . "t*© rnsulta of 

presmtt inv Hiti^ation are in acooi«!lancs with the ra^ulta 

obtainoci tff StfkAt and ^i t t in? (1^32} and tjila^duaaalla (1999) 

in cotton* 3iK)ilarly in aunflowar* Bhatta^>ar>9o and CMapta 

(lOni) paported a r«N*ictlon in atons dlar«ter when the planta 

were treatod with COC. 

ooa to early a e t t i i n Mp of button in Morden« the 

head waa oicinifloantly UTjer m canparck} to K3!|T«»I a t 55 D ^ « 

ttltli wi advancmnant l a tha plant ac;e« ICSSHMI produced ali^htly 

t i g ^ r aisa head aa eoaspared t o fk>rden. Although, no 

treatn^nta ahowad al^jaifioant e f fec t (»i head Oiat^ater. 
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V0pSq}imt tftXoritte (1000 pp^) proilueod i:i.jymT slsdd oftpi^ilunt 

{9»rU £oXXaii»d ty lOOG ppa coc (3«S;) «nd SOO ppcn c^ t-f9piqu»t 

t/tiXoTi^ (3*4?̂ )̂ over eontrol* Tho reason for Mgjer slsod 

cttpitnlun ciay bĉ  î ue to better tranaloostioo of pKotooynt^tat&s 

ty •hortenlng th« . lant size* Vhe «fficl«iGy of traneloeatlcA 

aspends on t̂ tG distance betvoon the aouroa axvi alnlc and i t Xs 

imr'^vmly related l»e«» ^^K>rtê  the iU«tanes« better wi l l ix> 

the translooetlra) and vice versa, similar reeulta were obtained 

ly p»ndo antl Srlvaatava (1309) In «mflowr>r apra-/** ̂  with ccr , 

«fho atatecl ^tat increase In head dtametor oould le Mue to 

better trmnalocation of p^^otooyrrthates• 

The accuimilatl<»n o£ J ^ i,«tt^r waa Tr.aximutr in the 

ettpituInD tollaM^6 iif stem artd mlnlERur; in leaves of both treftted 

and ttotrested plants of Horden ar^ %Qf;̂ wl C âiLlo 28)« xn 

a^ditioa t o tttis* both the qisndtyp'^ had nmxXaan tncx^um In 

head dry uol^ffft in the planta treato l vlth !«aplq;a«t Chlortda 

(lOC^ ppK) «• ooaparad to a l l oU>or txeatpents includlnj control. 

Thla in<groa*a i n the hood cbry wel fi%t eouXC ua at tiia ocvt of 

rsdafl»^ atom «nd leaf dry w e i ^ t 4KU alao doe t o iixTreaee in 

the ^lotosynthetlc c^i^aelty «rul e f f i d e n t tranalooatlon of 

j^^wtasyrtttMtea by snortanln j the dlatanoa ta»tve<3n the eouroe 

mx>a aink* ^H r̂andl s&. S^* {1^84} retorted m doct«aae in atet^ 

Ary iMl^t of eoybaan la reaponae to ^tepiquat chloride. 

co l ter j|tf $1* (1900) r?portoa that the applicotlon o£ r^eplquat 

jHlfirllwi increasQd the boll dry weight ag 1ft per cent ^rouq^ 

the plant h e l ^ t by 28 per cent, leaf aroa ty 17 por 

u T!io '.'ieereaso In T*»! MIBB e l jnlf lcant only at 'J'j ^W:;;. 



LEGEND 

T^ = C o n t r o l 

'2 = M a l e i c h y d r a z i d e (2 50 ppm) 

T- TIEA ( 50 ppm) 

T = CCC (1000 ppm) 

T5 = Mepiquat c h l o r i d e (100 ppm) 

T^ = Mepiquat c h l o r i d e (250 ppm) 

T^ = Mepiquat c h l o r i d e (500 ppm) 

rp - Mepiquat c h l o r i d e (1000 ppm) 
8 

=Head dry weight 

=Leaf dry weight 

=Stem dry weight 
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but. at later stajQs* tho reduction waa non s l in l f loant In 

rosnonae to ^^Iquat ehloride (1000 ppn) bocauso of reqpid 

Increase In seo^l f l l l l n i rata* Thaae results ars In 

agreenont with the results otafcaiaa<S fay i^ndt j ^ j^l. (1384) 

In eottcffi. 

As Hardc>Q roa<tf\ed I t s p»ak growth at S5 Q^« i t 

pro^^ucod msiiwim Immt whereas, RBSH«il prof^ood rmximm Umt 

aroa at 65 Q^ sad thittn daereasad* i^eeau^s of sjsing «nd 

senosocnoa of Xasrvea. Thaae dlffoeonces in the p««k Iaa£ 

sreta oould laa attvtbutod to the differential growth hatAt. 

Ttw f o l l s r aEr>lleatlon of napiqixat ^Xorlde (1000 ppM) had 

wiiliiftd • f f o e t cm the asslmllatotfy «irfaoa area i^Riltlncj i n 

Vtm s ignificant r e a c t i o n of leaf area in bol^ the genotypes 

« t 65 »id 75 n^3. This cotiXd ba attrlisuted to the xeda«tlon 

in the mir>ber of leevrrs and as well as leaf eiq^nsicMi rates. 

Aeeordini to Lowett and CacopMell {1973}» growth retardsnts 

IdKlfalt the oe l l elott^tlcm and thus the leaf agipanaion rate. 

niedel l and m-jett (19f)5) dery^^mtrstod that seed treatnent 

irtth f'^lquat <:Moride r^isulted In the reduction of leaf 

lesgtli in malse* Slnl larly In eott<xi» the ^pplleatlc^ of 

napSffomt bhlorlda r^ntlted in the roductloB of leaf area fay 

28»C<w3S*7 per oant (Jlsn^} ana uong* 198S>« Rowevcr* at a l tar 

SMK]!»B* the rec^tetloKi In leaf area was nan significant* uhl<^ 

oould te tlue to ctelayod loaf aenaaconoe* cvaui»nan e t ^X* (19a5) 

ror^crted that the applioetlon of 10-100 g a . l A a iter^iqaat 

chloride, delayed the leaf sonmie^nce and increased leaf 
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<Jhloro5:hyH owit«nt« In cotton. 

Ttiough, tJw l<iaf aroa per olant toijealod that R:I^>"1 

waa swrArlor over Hort̂ an at a l l the ^routh atagos* tha laaf 

•roa por unit arĉ a was quite reverat: at 40 mnA S5 riArt, 

•edoaa* insrwl boin^ a lon^ cSacatlt^n varlaty* did not have 

Ita paak ^rou^. The laaot tAX lias tocorded ty tha plants 

traated with nepdqoat <^lorldo {1000 pi»)* Similar joAictlor 

of TAT va« notlc3Cid in eofttnti at 31 diya after traatiaotit uith 

f^aplcjuat {Florida t^ r̂ ndt «^ ^.(XVM)* 

The anothor parar «tar i*»lrtJ la detennln^ by loaf 

araa Index of tito eonaecutlve growth ata^^es la loaf aroa 

daratXcoi (IAD). Aa KBST^I WMI having riiaxlouirt Ioa£ area than 

Mordan during a l l Ita growth sta^ea, i t ^oweJ algaieioantly 

hl:;^r UlO tlian Horctan throo^jhout i t a l i £e ĉ ^̂ cl* except <iurittj 

30i^5 l> ŝ« alnoo the loaf area prodtoe&d In iCOŜ Kl i#a8 loos at 

thaae ata^ea because of In i t i a l alow growth, naplquat cMorl » 

(1000 ppai) reduced t'w tAD aup«norly from a l l traatoonta Oaring 

a l l tha growth atar^os. "he extent of reduetlost In LAD waa 

Tradualty In Aaerttaslni trend In responoe to tr^atsianta. At 

harv&at* there waa very laeat ratluetlon in tAD eC tha treeto"! 

plants due t o retention of ^T9&rmr Imn^a* tfia atodlos of 

Canor and prado (19S3) showed ^lat the appl laat lm of rrer l̂quat 

chloride either at pre or post-flfiwerlnrj ata^e Ineroooo loaf 

retortion. 
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X% HM ob»ftr«0a that l^w StA dtoqgi*a—d with «B 

incrcMHie ia star In trsatftd plants of isotli ^i* genoitsnp««« 

fUHMid g>aerd»4 ai^eiifiiiMEttty tiî î «r ^x^ maA Uamt SIA 

thtti M(»rdm iBdi^n^n^ that tha Umm* of iClilf«i mem 

thit&emt b8<iay»9 ^ the aoouiBalatioB of photos^othatim «M 

thifiiwiiiig of iiaat]{9feQfU oalls* m glmm hooaa t i i a i of 

«ottoii« aa»M)aa|g|^^«(t978} rep4»rt«id that tha ai^ll«atiofi 

of Ma|>&qiia% cfĥ UaiTida at dif iNiMn% aonoEmtcatiooa immtmmit 

Cha iaaf thiatnaaa bsr 39 pi%' oamt* haviagi l ea^r plIiBii 

and eic»re iqpoagy paf^nehpaa oaXla nithiii ^le Iaaf ifaoph^Xl 

aad had te^re ehlorofsii^lX eoî »HBt |iar lo^t aiaa* SiailarXjf* 

waiter ^ |̂ «C19@0) v^poTtisa that tha j[^p^lioatlon of noipiii^at 

^lwri<la (7S § a«l/ha) at firat hloam s t a ^ <tf oottoa inmaaaatf 

^hm UwT thttfraaaa and tharal^ ipejaaaad tha phetoaytithaaia* 

^^«iaXts paitaiiii»)3 to» l(l»̂  ata in onrtforsiity ^ t ^ ^900^ 

Tha asa^tatiofi of iparioita ^roath p^wnat^a iodioiftad 

atCfasastial tmtg&tmm of 9««»typa« »id teaatiaanta at aiHaiant 

growth iita^i^ isee^iaa ^ t^tm$.T di£fat«tf^ial csKjp atsatl^i* 

f)ia maxiisii® M^* ^̂ B ai^ 9am aaluaa iiaxa olwKnfed at $& si^» 

l»ft a t ii^Hait^* boUi tha gt»iotypaa foi»id to haaa wpiA 

tnereaaa ia tha A^* 09R» RQ̂  «rid MMt vaXiaaa mm eon̂ pwrad to 

pravi<a3» ati^aa i«a« SS and ^ Qî * <̂ M to fa$4d aaad i i i i i f ig 

4Uid tHair aŝ ialĉ pcMait* At S5 Sfts« 1̂ 99 daoxtHUMi la A^R* Gcm* 

fOft ^id imir liaa maxtawBi in ^ e pilots tsaatea with H^̂ iiqpn̂  
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tM&eim (1000 ppBk) §o%lm»^ bf OSC (iOOO pp»U m^^xprnt 

ehloTtde two pp») ana Ummt in mpi<faa^ dNioftat CtOO p^mU 

Ttiis vmm wmlnly mea^m^ tO. %I)Q reauetioe ia ttio tefeftl €^ 

7119 dftttt ftlso ifiatofttea ^uit tlM fî r «ant a ice—^ in Ton 

v«n?«a fro» 2*1.2 to t3*S2 psw onot in t l» ^oao^pe iCBsn«4» 

iilili« i t MM 2«3? to i2«it por o»at i » mae^imsi in goopoow tee 

tOOO ypm n^4(^»t c^osiae (T^blo 29}« 

whmmA d»«i«Miiig txoad %j& ^ H » OSII« 9£m m^ m» im xttsponst 

%a tirmt^fim^* b@NSMttMHi« tiie ^^^^eta îve ^pctm^ MMI mmB^M^ml^ 

•tioppod «ad seed eHiUij «3d a»««lQ|3ment UMI AwmOg iMtiatoa 

ia n^ptea* i4wf«^Hi# ia ismm^^ irtiieU i« long ^ni t toa ef«p^ 

tiia ii«gdtativo ^̂ roiflili s t i l l contioeed « ^ ao«d f i l i i i ^ aaid 

d»vaio|ica9iit tiad sot yat atair^d* ant at aa^irity* Hsplquat 

f»A9eX&ti {iOOO |»p«} ai^^fiosi^If iaeraaac*! Acsn* ecm« aon and 

HK'̂  9W9T mix tlie tfaatju&ata* Thia aoaia t» attjc îag^ad to 

iiMaaMHia ]^)oto8|rotiaatie atf @aiaa<^ ly iaasaaaiag laai 

^SAdiis^mm «id f a ^ i a i a i eltl^iaplifil oo^taat^ aaa mitUAmm, 

transieoatice «€ f̂ f̂tosyn'̂ hat̂ a lof tm^a&im ^w diatwnos bMMNKm 

aossita and î LalE* 

T ^ a»ta an tua mmimt <^ aaya to SO par eant 

floaairifig and p^yaiolo^aal aateurity go^aalaa that tiva 

fpaatflia ltaefflh4 i!aiittira<3 tsfl̂ tê am &BS3& aa eo^i^jraa to »ordao* 

aoth ^la 9«iNst]nP â attaiaod piî râ âlô jiaai aai^eity aarly ^t 

%wo 4S»ym iii t^m^asmQ to mrpiqiMt eMori#i (iOOO ppmYm 'Shim 
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eoald im ^» to Ifme^mmBa phetoi^^fith»tie is^pmt^^f e£ tf«ftt»d 

pl«{t^ ^ring sm®& iiXUnq period (i^il^r ^ j^«» i9€G)« flyo 

MWiits ^ t ^ |»i<«i»^ ^.tsv^Rti^^lo ftre in eesnfomtty u t ^ IIIK» 

«Maits obiftia^d 1^ isa^ acdtsntis^ imwh^ l9B$t iToift* i9S3f 

Ali&l«l«Al ^ ji*« t9QSt mir^ ^ j | , « i9d8f ana SttMui «sd 

»iilBftr« t9^U mmfmrm trw^smmm dia aeyt a t i i sr l a diiyv ^ 

SO per osflt f lai#eri&3* ti«a w^mem «9ttl4 l3»» tti« l«t« 

i^pplic»ti4» ^ the ^soiftti ietaf<liB^9« h&emt^m ^ tlw 

f<̂ p«»tai« the a^pplicKktioii of qrm^ m^^tw^wgts l a ^StrfmmtfBinemm 

tc§m»fm l^t>« Pe^imla C€ttthey* I9^Sl}« tem^o C îXtar i»dl 

1^ l̂9evt« %^l) mad mmsM iT<^imt%m tf€0) aia not alter t ^ 

plants ge»pc»te ^ {^Hs^aî rioa* ll^rit ^oaitty car ni^it 

%e %ĉ «U «eslimil«tie» ««^««eN3 dloslQ) isiie r̂oMtBa s^ie^} m^ 

tim wmi t% i« piayrtiti<̂ Eiiea Ijetatsm tue a«»ie«d «t€t3»i(}e 

•try«^»xf«a «Qd e<Nift <^ t^» -piMm^ JNSKSS^ tsm qfmmniypmm 

•JQ̂  «»«Mî  tjree^aefite. »ia^<|ij»t «$il<^iae (iC360 n̂ m̂) p««idticMi 

iiaxinam jf^ld* tto^ i s attdis^&d tee t l» sî judUar iNilass oi 

y ie ia O€fs^oii0^» ^̂ Ui*« M^er mmimr <^^||i@di ae«di» leeet 

abater G£ i^ i f i l l^ seeds* hl^hmr seed f i l l i i ^ per <9»it» hitter 

tOO»SQed tifti#it# tiarsest ii^ix* s(iK»a ^ s l d ^ r plsi^ sad sssd 

yield pstr ast pls&« zt iws otserved ia ttie pfî NM»it staMSf tlwit 

the inct&amm ia seed :̂ @id wnt hî îSNit i a t ^ t.fealbra9fit 
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P»pl<:aat <*>lori^ (1000 prts) whld» MW signlfiaMntly 

•oporior ov^r a l l otf«9r ts«atnent»* similarly* al^ilfiekttt 

inerttase in aer4 cotton yield « • • obtftli«»d ly tSe «ppll«ktion 

of »««piqu«t chloriae b/ ta«xiy «el«iitl«t« tnkhti^nllt aj^ ^»»1984 | 

smtmon '^l-^at'icy. 19a4f pol and Tlunlortt* 19GSf Jlan^ «i«3 

Deng* 1906; :^haaanor e^ ^ l . , I9n6 «nd oipponaar et j ^ * , 1990). 

Tt hds a l so isoen r^iporte^ that the e];̂ -̂ <><*^<^ ^ î ô ilquart 

ehlorl'V» proaoe^ s ^ r t «t*tuT*s^ {ilasEts wltii leduoed loaf 

area In <9C3<tton iihlcih xoaultad In In^roaaoU U ^ t inf i l t rat ion 

In to the oano^xlfsa (a»6ar* 1^36 >• t^Kytooytithittle copftolty of 

tha cano, i e s ('«iBlt<»r ^ a^** 1930>« ^ai^enslon of t^o >:ŷ 8m and 

Incraaaed trsarspostrt atdl i ty «ni3 intruro pxcxiuoad (lea^iar isollm 

fs«hQtt anri 7H «-tn3« 19?^ )* similarly* Pando an*! .•^rlvaatava 

(Z^tS) r-̂ pttrtenOi *hnt WK* applloatlon of cxr OF̂ ÂHCIK: tha 

photoaynttM^e carijon aiootl^te fl:«irtiion rato, Puw oarJoca^liiaa 

ac t iv i ty a?)d!i trat^looation of carbon tOM«rvis oapitulisi wrtd 

Ww^ty lnevc^EtlR'3 tho tt«Cfa y ie ld in sunflowar. 

tneraaae^i »o«<3 ylolJ lete la in the treate^i plants la 

attributed t o eon^apondln^ ineraaae m head u«il7ht« number of 

f i l l e d seeda, eQe<3 fllLin7 per «»nt« IGOmaaad n a i ^ t mni 

eorr«snc«Rdln7 d<^er«a»a In tha nunter o£ onf l l lad aeoos* 

/horeaa^ the traatnont with 1000 p ^ Hapiquat cttlorldo did not 

Inereaao s^cd msnbvr algnlficiantly bet* wtfuuieaci tha ^led 

f i l l i n g proeo33 towar^bi the oantra* I'ioFanai 2& i i » (1'='83) 

notloed an Increase in flower aet anO deveXopoa seodo î or cent 

In aogrbaan ty applying liopiquat ettlorJlde. in a si iXlar 

aa^jariiaent* MlshrllQr fit ^ . (1990) w^portoO an incroaso in 
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tlw IKISMY ma w«i^it. 1^ pedte «ad the ««*«I jimM of pes 

1 ^ tsi«E«««« i s tiw »9a€ yield iseuXd alse tm 

mtmi and Ummmm insrwi^^ ^&mwfS3 empitatim, s^^esed la^ 

air««fe i»ftfi»i| «» tiM pfi»te€!ti«i^« TIHI a i t * on twrvsafc 

index CWf} iaai<»^d • d^^fioftiii; lnme>^t» dloe te tl»» 

^pl»li<ifttioi» «^ liepiqisftt ctileriae CtOĈ  I ^ > * O^^ tmmltm 

mm im mmitimU^ nAm %l» f«a»li» a i ^^»r«adi m §!,« Ci^OI 

ftoztlftB i a «l«»Qat 9X% ŷw» 9Soi»tfe# yi#ld sft^ Mo€himd.mtl 

g f̂H»tef̂ ^ gegpeaiNt cieiilairly î sMisi!!̂  gtcft^li ciNiftf<^nt8* 

«ti%iipwm of Tef8«^ h ^ %]MMiiaeii» vnriaticm in t^air 

«isitiiNH» lior* «• siH^poBBiî  Ml ^ t l l isBiiv mimm eof^^wm^ ^m 

pmr mim iAsi«« 

r^ l««ie of fe»|!CtfSM for fit C I ^ f f * ) * '̂ 3tSft ( ^ ypiU 

GOC CiOOO |if«U napi^m&t «^l0!^ai (SCO 1^) ii^^it. l» dBBi ^ 
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roportr-'d that lowor ooncontratlaa at COC did Dot hcv* «f f9ct 

on sunflower growth* sialt«rXy» '^ataon 3 ^ jjl* CX970) reixirte-J 

that 3pr«yiivj of M^lquat chlorlcle (0.2 o^/te) ti*cl no offoct 

on growth or dry owttar y i e ld , 

TTie at^idy on «MogB|aftyXl emtsnt revoale^i that Chl*a* 

Chl.b and to ta l ehlorophyll contemta ln<r'ease<3 In treated 

plants of both the ^noCypos* Chl*a» Chl.b and to ta l 

ehlororhyll ecmtants InerMwed upto S5 DA? in Jordan wid t i l l 

75 n '̂s In Tas!?-1 and deeartt^wd thtareftftar dtia to a ^Ing of 

laaires and seneaeonoe* -̂ ss^wi recorded algnlflcantly higher 

Chl« a content and flffared al^fiiifleantly only at 7S and 

8S ^-3* beoau^ of thair dlf ferantls l cxop duratiotu Sii&llarXy* 

^DSTVl rocordtod »l7nlfioftntly hl^jher total ^ lorophyl l eontant 

only at 6S and 75 i3As and a t raiaainlng mtagau i t re«ordad a 

a l l iht ln(2roase. -tteraas* with rospeet t o Ct\*h oontont* 

tc&S'r̂ l rs«ora»d a l^^f ioant ly higher values than Kordan l o a l l 

th« jrow^ staTQS eseoapt at harvaat* 

Tha naxliouni eontants of Chl«a» Chl*t» and t o t a l 

chlorophyll \mx9 r?eordad fcy F^lquat chlorMa (1000 p{Si)» 

^ I d t al jnlfloantly dlffared from ot^ior traataanta a t CS* 75 

maS 8S Ok.%, At ftS imS 7S DAs. Mepiquat chlorlda (1000 pgm) 

differed a l f ^ f i ^ s n t l y with a l l other treatsaenta except with 

napiqtHit: chloride ($00 ppn) ana OOC (1000 pi^)« and at dS XVKS 

i t differed s i ^ l f l c w t t l y frrtn rest of the troatmMtta. In 

r^jard t o Qi l .b , during «5 aA5» r^eplquat ehlorlds ClOOO ppm) 
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^<S net differ «l9Rl£ieaittly uith Meplqt»t chloride (SOO xyj^} 

also Hftd sl^BtflQarftly higher Chl*b eomitam «• oan^^rod to 

)EAlRt« ti«tttei^ with F^lqtut ehlortda (100 ppa} «nd untr««ted 

plants* Sifailarly «t 7S r»3, Mpiquat dhlorlde <50C ppn} 

ahou^ fti^jaifleaat di£fanm«a only o«»r TZa^ (SO prta)* 

Maplqriat dtXoddt (100 ppn) and aantzxil plasta . dut at OS â .̂ * 

Mopiqttat tfkXoxiaa (1000 ppK) dl££arad algnlClcantly front a l l 

the treatnoata* Thla <{l«arXy Indloatas that the offact of 

tvaatnants ot^mr th»i Ksplquat c h l o r i c (1000 ppn} i«aB not 

long lotting* 

f̂h3raaa« total chl^ro|>hyll oon^nt ^IffaieO 

alTnlfldantly at a l l the sta^ea c>xoapt during 5S I3A3 and at 

haTiF*at In reaponaa to r̂ oplq%aat ehlorlda (1000 ppa}* Tha 

dlffer«n«a8 a t oarl ler starves was duo to Inereasa In ^locopftyll 

synt^iosia anfS at lator s t a ^ I t waa '̂ ua t o tnentalnanoa of 

e^lorophytl m ccmrarad other trt^atctasta Inelodinr^ control. 

The per oont Imsreeae In total thloecf^tcflt eonteartt MUI m.txii:nxn 

in the plants treatoci with r'^pdquat dttlmxt^ tlOOO ppm) in both 

the geno^yp^i* Both Tenotypea reapondaa ilk a atmllar way to 

growth r^ardants* The resulta o£ oor Inveatigatlc^i are in 

eonformlty vith the results o£ other worleara (<3«HMBian et al*« 

19781 Stain o i 4 l . « 19331 Oauataan o^ ^m* l^OSl ^*a gj, ai*« 

19967 and Abdsl«Al ^ jtJ^.«1986). Jlaim and oai^ (1906) r^>orted 

that the £ollar amplication a£ riepltjuat chloride on cotton 

plant Ineseased the dilorophyll content, ty 24*4«CtO j^r eont* 

Vaslletdco at^ a l . (1991) Esport̂ ^a that aeed traattnent with qrow^ 

retardants accelereted the formatlc^ of ceactlon centres of 

PS r i . 
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It has b^« obaftrved that the soluble l«»f pratein 

was mftxlaon at maturity in te^ the iienotypc^s and In both 

untreated and txoatod pXwift« (T^ble 26)* iraSTVl reoorde^l 

• l < ^ f i f i « i t l y hi^jhor l«ftf seloble protein a t raatarlty ovor 

HordMu ht. teth »t«9ett« sololkle leef pvetftln • l^mticent ly 

reaue&d ty nsplqokt o h l ^ i a e a t 1000 aad SOO ppm mm c»np«re<i 

to napiquat cAiIerids (IOC pfm),'vtiis (SO ppa) aod oontrol. At 

maturity* Meplqoat ehloria* (SOO ppm) a lso t«lii«eO si^nlfioantly 

iron Mepiquat <^loriae (350 ppm)» Aithourih* Vtmre v»a no 

interactioo eff-^et* thm par oaRt daeraasQ in aoluble leax 

protein ranged froei 19«77 to 43.72 per cent in KiaSH-l mno 

17#61 to 37,8l per oent in rtor *n . 3tato e t f l» (1*83) foimd 

decreaaed levels of soluble protslns wllU) Ineraaain} 

eoneentrationB o£ ^^iquat efilo^da i n oottotu 

AS icasH*! waa h i ^ yielding ona« i t haa ragistered 

ai^meietoitty hlThar aaed a l l and protein eootenta. There was 

an ajjjnlfleant diffaranoa in o i l and protein oontants of 

aonfloHer needs <%xe to troattnenta* In -janaral. tho o i l and 

protein oontenta were Incraaaad vtltlt increasing ennosntratlon 

of neplquat ehlorida to 1000 pp»» Aa th^re Is no Information 

available to naT$i»t direcft itrvolvanant of mepiquat ehlcw'ide 

in a i l k;doayn^i«flia« i t a p o a a i l ^ affect on ererymas involved 

i n o i l synthesis nay not ka ignored* Abdel e^ al» (1996) 

raportad that t t » appliaaticm o£ aeplquat «hlori<ta to ootton 

iaefauied both seed o i l and protoin o<:^tents< 
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5.5 OORl&LATXQN StVDti.d 

The eorre lnt ion e o f f l e l e n t ^ between 'itt^rmat 

dhBr9ct^T9 era oresentad In tabic 3o* Zt Is «Tld«nt from 

the see yi*l<* oar aslant showerf very stroi^r pos i t i v* asaoelatloi i 

with l00-5*a6 m i g h t h a m s t lnt?«x« number of f i l l a d •vstfa* 

s«»3 f l l l i n q pareeatage, days t o 50 p T oe:it flohr^ring haad 

ry veight* HIM* aOR, NAA and t o t a l chlorophyll eont*tnt-

•ut i t Is nagatlvaly aa^ s tronqly eorreletad v l t h c-nys t o 

phys lo logloal >Mturlty« plant hcilght^ natcbar of lA^vva* l e a f 

i r y weight* t o t a l -ry matter* l ea f area, l i a f areir ioAmx, 

l e a f area uratlon en« l ea f so luble protein* •'ii>nilarly« 100-

8»9& w41ght« h^rv'3st« In-^ox, niinb^'r of f i l l e d aa»ia« aaad 

f i l l i n g p«roentage cays t o SO p^r oatit flowering haat? ciry 

w«lght« ^Ut, sasL^ UAA arŷ  t o t a l c^orophy l l content had 

strodg ^os i t l v* e o r r e l ^ t l o i a:«ong thtrtselves* Whsraas^ c*ays to 

phys io logica l ifntttri^iy, plv^nt helqht* number of l eaves , l e a f 

^ry walght, t o t a l t^ry mt tar* l e a f araa, I s e f area Indax* 

l^af arve <?uration and l e a f s o l ?bl« protein content vara 

s trong ly ant? nenratlvely correlated with the f}>jve charactars • 

5^6 njTijm UME or WOSK 

Wmamfi on the re su l t s obrtalnat* in the p r ^ e n t Invest igat­

ion, suggest ions for further stur'iffs *n the fi^l<* of horfnonel 

r e g i l a t i o a of plant gr^r^th rtn/f. v e l o -nent and It^ subserruent 

Influenoa on the pro^u^^rtivlty are given bel<w. 
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1* The stur'y on the influence of Vflrlous growth 

r»ter iants on the principle '̂ n;6ynaes of photosynthesis 

voul<' be u s e f u l . 

?• The growth rpcralators a l s o influence the t rans loca t ­

ion e f f i c i e n c y v i t h i n the plaints anĉ  hence i t i s 

worth while t o stu<;'y the anotOfnic«>l changes brought 

about by these chettj^cala. ' 

3 . It i s a l s o l!9port«nt t o s tu y ttvs in teract ion of 

growth aret^r'^ants with growth r>roraoter9 l i k e , auxins 

gilrt^erllns Bnr* c^'tdclnins «n«? tha ir ultiraatc influence 

on the endogenous l̂ -»vel of these growth promoters. 



C H A P T E R - VI 

\ \ ] f 



n mMmiim 

A §lm%& t^m^ wm wa3mftiaasm «o iiaiS out tue tmp&atm 

«3iaMmiti«»a9 ifit^ tMd qiemcAiTp®» {l^t&^& mad KBasML} la id oa^ 

TiKi r>f«tiltd ei*A£ii9d from tfvt pf«8<»]^ iii¥9«tltHH:ioa mg9 

mammrSMme in %iii9 dtmpmwm 

1« *iii0 tiylsrta* RB f̂i*! um fooxid t o bt sitperior €imw 

m^^am in almosfc a i l tim pm^smmwm «tieiat«d* jyaoii^ t t i t 

tt^mtsm^Bm ^ i t ^ i i» t i^i<i£ide (1000 | ^ ) mm ttnm& t o 

bi stip«ri«r oner aiJl ottMir ti««tsieat«« 

3* The plM^ h e i ^ ^ r e ^ o s t si^oifioKsiay ^m te tMi 

aed t l ^ extent cM̂  lecKicifeiim mm matm 4a the ts^mtssmm 

¥»piq^im^ ^tOoeide (1000 ps«i}* 

3* The f»3^l0r o€ IA»«^I pme pim^ d»e»«ttd»d cMdLy iHt 

6S a ^ 7S Q^ utiil^ a t latz»r a t t a r s «? cstsp gs^wtfi 

p»ri<»i» 210 si^Kifiauit ai£fef%i;̂ <89 Xm the stnlMir Q€ 

ff«ef) Ii^ivaa ^imwst otmmerm^ tm^m&mk Uw qr&u^^ tm^imw^mm. 

%Tam^^matM mnA ^aatroi in bcyHi the 9»tiD«y|)«e* 

«• ?9» Steffi end hmia ^afseter c^ l»o^ the t/emobfpsm id 

net revpettd si^nifieBiftir «<tth e ^ ^ the %t«e«Bsa*ft* 
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mgm^mrm ma^^^nmt €l)ic$ria» (1000 ppm} ivaaesa ttMi 

n^amet mi growth rotartSteaaits tm SO f « r c m ^ f l u m i l a g * 

« * • «CKsyii^tiiftt»a i n t ^ im^ eM t l ie p lants l;£<iMit#4 

l i ^ tn 1^30 fqpBi Q€ Hipl^^A^ ciilogriae Ml eci^!A2«^ t o 

^s^v tt^miesm^m mxA Mm ^ t i ls tv^iiEt^MHit* there wm m 

• t ^ B i f i a w i t i»<^et io i i i n t M i^soa ^ ^ w e i ; ^ iwm 0& 

ism emmw^ t i l l iMir««at» mt&r^m^ ^h» %^M ^ ^ 

i M i ^ i t mh€/fm^ a l ^ i f l a n f i t r^tetetioo o f ^ •% ^ « iS 

?S mM auMt t e a8l«<f9a l»«if smimmmm»* i^ n^geAH^aiastt 

f«a iMt io i i iis ttm t t t f «wi c^bv^rv^ os ly a t S$ tsM* 

A fl^^pificwBa: f « ^ « t i € » i«i t^ft i » s i i 3 l l i ^ e r 7 

«rQNi mmA l A l im t o^aMirvea a!»» i » t t e apf4 i«»t ioB ^ 

1000 p0m e t Hepiqpiftt « i i l o r i ^ o ^ y a t «S i»id fS Q Ŝ 

* t l a t e r sta^pi^ of crop gsoftftH i i i l iotb t ^ ^aaotijfpea* 

l#a> and S I A deeraaa^^ 8 l ^ i ^ f i e»a t l i r t « l ^ a a i^p l£ la» i i t 

^sm^Qmm l a ^i«tt a i ; a l l ^m grcMtti a%^@a ^» i»p t iM& 

40 idid SS Qi^ l a bcath t^tia gencHî |if«Ni» 
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tliftt ?^m <^^, f%̂  «na HHH a^erasaed «t S5 SftS ^ 

iO* Bt^eXft&K^ liiar@si»@ in fim'yi and 3rl«ld eampcmsa^m 

trnw #i«»iiKaa ill tihe pl«Bts tstw^e^ v l t^ lKip|jqp»% 

etitoriat (iOCX) i^se). tlw Hftrvest iadiee wim *l«o 

•i^pifieamlir h4fh«r ift ldii« %x««tfli@iA io Imfch ttis 

dtifos^ie* in t ^ Mad Mmmmem l a l o ^ fisia^l^as* 

t̂ i& sM9ciimi@ ilKSfWUMi im flm%4 tmA 3fi«i4 «««^poiiaiit» 

it»f9 riN@e»Ktai»d i » i^tm ^wsmm&m Msjpiqiiat «lii«»eidD 

@x»r® mt &ampBttn& to pur oitDt Ivasemk&m l a Qii«l»» 

mcmm^ wMi obi^rvea in mmm ct ii^pi^pKt «fiIoiri<iB 

fiOO i»|»} A ^ TtSR (SO p^U 

j^pot^in «<3tt̂ «Bt in «$!» %mnM was f«is&Fd9a in tistt 

%x««t£M î% H«^£fa»% €^lofia» C1006 p|!»} w ^ ictt i t 

i^dteietif^ mm n(s^0m idtli ^^piqioftî  ei^€Ci<a» (iC^ pfsoti) 

^1$ Tim (SO p^} i » laoyi «l^ gmm^pim* 
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M4 fiot a i f £«r «49pl£i«i^tl,^* 



CHAPTER-VI I 

]^rip]jr^iie(e!li 



?T?30̂ B# A^A^T., 199$* f^sponso of "Egyptian cotton 

plaatm t o iMpiqust ehlortde with ooneentratlon* 

Mid tSm/b of applleation. Aim. A^ric* ^<^»> 31 • 

10«V197C. 

*Ati^-rT'^ri\, *,«M,, StUHtK, N. ArO SL*JVri«f# K * I U » 1 9 8 4 , 

thysiolo^loal r^apcmse of mxaiXmmt planta to 

£oU«r Applieation ot OOC MMS Boron* TRĈ &»« 

^At-^awc*;, I . e . , .•?^"':!i, H^A.U AND T-M Ĵ :n, j . - ' , , 19G5, 

phys lo lo^ and rosponw* of aoyi&&na to trl*iotVi 

WbMnola. pp. 37*39. 

ARrwv'-rf'T. 197S, Progress raport far 1974-75 «a5 t'-'chnioal 

pro r̂atnma for I97$»74* All India Coi>ordin«tAd 

^98eare^ projaet on sunflower* tTAS Swigalore* 

mata. 

ASCMtMOOS* 1990. PAO ••^gl« ttl^. -ttatlat*. 4 s 49. 

A^ommrvs. 1991, <Ml»o.'ds ana t^w orisoa In tht? balanee of 

paytnonta of India. Aqr^c ^s.t^^t l*aq jryĴ Jt* 
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Aimrw, l>,T,» X949. CapTiev onzyrooa in isoXaeod dtiIorapla«t«* 

polyphsnoIoKldattO In mta iruli—l«« Pl*»t 

*afM>Ef̂ « P*F,, 198$« Ra«pon»e e£ ^lort ftna f u l l —won oattoa 

eultivMn t o e«pl<ia»t tfilorld** »!•»» ££tSS* 

liW»^?Airjp, ii»c., 19B0. Effect o£ rata and tiiM o£ sppUeatlon 

of trl*loc)obenstxlefteld *tlfcft* on •Icagg* •cfyb(?&n 

(gy^ne g}«3| (L) Morril} at two pXantlnj clonal t i e s . 

^* ^^* i > 134-»137. 

m V ^ v R«S*» S'fSPi^'C^, >• , ! . N̂ D ORI^-^.l-:, 1 9 6 9 . -ffC^ct of ratO 

t i n * oi*! method of apnlloatlon of TtitN on soybean 

pmduotion. A îron, ^'^ £^ * 604«606* 

&K7LX5. A»D» MJD r>TC<tS» J,*^*, 1983» Tmreatlgatlon In t o the 

a»e of plw>t growth ragulatoro In oilaood sunflower 

huaUndary. ^ . Agrle* 3 ^ . * ^gg i 723*730. 

Wfcrt*C«IM*J^S, A* A\n5 3U1^A# « , , 193X, ^ff«Ot o f CCC on 

rotai^atlon o< »e<^dlln;3 jxowth anc3 ptatooltaa of 

stmflotfor* ^ct . Qf^t.> 47 « 266«>267* 

•SHATTACtlAftĴ B* s.!C** 19S4« Tha offccta of gcvMfth ngulaUiig 

tfiawloala on ilarfioltta. i?tart*r"-iHfflmr̂  ^ * 10>>10^ 

BSffrcw* j . c» A«D Ctn>L::Y, »»t«, 19«6, Influonoo of t r l -

lodobanaoic ael<3 on ^rawth* noaulatlon WK3 yields 

of inooulatevi soybaans* A^gqn ^«* ^ * 406i>408* 
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*CMraR, P. Â D pR t̂x ,̂ ?*•*»•» 19B%» Sffaet of DTjplquat ehlorltle 

on tho cotton ^aaajvtiiiwi Mrgupiw *•• plant* 

C'̂ T'HSy* « • « . , 19S9, Physiology of jtwwth ratarcUn^ c^eralcnls* 

Aim. TNJI* P3^»t ^SStiM** IS « 271-302. 

CATTW, •*,>F,, 1 ^ 1 . Ph'/»lolo;y of jrcwth retarding diemloilff. 

AiKMal T̂ gylcrw ^ pl«>t rhvain^^aT-- 15 t 271-302• 

CATTnrv, '' .r.» 19«4« physlolooy of gro^tJi rotarJlrvj chomioals. 

Anratal PevlOW ^ £ ! • ! gfccaiotoa^* j ^ • 271-302. 

ctiAH^'A, j . F , , X:A?>IJK>IC-C, :-«M. Ar, DANIHI*. 3»». , 13G3» Tho 

•££ec^ Of Torpal on the ylold and yiald ooBVOiients 

of d U o o d ra-!« (jUrwlo ntti>us)* jj, Aqric* ^ c i * « ^ » 

74S-V48. 

CFfXDARAnn« T̂ .s I974« Agrt»nccilc iRTNitlqatloni In atinf lower 

fr^Uanth^ S3SSSt ̂ > ' K.3a^^AjBt.f the«l«, 

'miivarsity o£ A^rieulttaral ^^denoos. BBnrjalore.Xndla, 

C"^n-Ani^ '.fS. xm :5i!rsF?, A ,*? . , 1 9 6 9 » Effect of IAA, 2 .4- -

and IW aprfiys on th« growth y ie ld and oor^oaltlonal 

chan^jes In aesaoo plants* ^« iSB^* ^A,** X ' 1C^14* 

CLApp, T,';,, 1973, ner>pono« of srag; soylbBan to TTB\ 

(2»'3«S*trlotfa>ben2oic aol<l)* ^2£SS* ^** ^ ' 41-43* 

*crHrr:ij, J , T , , 1979# "PIX"- a cotton growth rejulator. Aric* 

Fair.1 rrg3», July«Au^ust 1979, pp.5« 
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TJAHAB» A.H.A,^ S^miAHA» A , , PAHKlf» 3 , 3 . ^^n l A n - r . ' , I.f , , 

X983* 5^£ect of jrtjwth rojulatora on ettonioBl 

oonstltuants of CfclaualUa o f f i c ina l i s var 

" napetoidtos'* • 

*->MTT »̂3, n, ?, A»n 5rA»»TaaPTC«̂ , '•«• , 1903, The Influence of 

Ghomleals with antl }ltob«rllln act iv i ty on ^rcvth. 

development «nt! yle^ld of o l laaoi rape (Ji« wtTTua ' . ) . 

tn I }U*|h Tf*.emrt4«fcl c^-^ •ee-'S cz.'̂ f "T^ no^^ 

Paris , France* pp« 10. 

ARD PAifX* A.i .̂N«« 19S2* The influonce of cMtsHc^lm 

with arttl^ib»rllln aet lv i ty on growth, aevelopnont 

and yl«ld of oilaeed nipa» ^« T*C1» Jjgod ^^^^^^ 

j j t 1263~126S. 

*DA3Ttm« PMm AHD pAAiÔ Ĥ, V. , 1954, ^̂ ttapocwca o£ tho cotton 

planta t o aemtB giTottth rejula^n^ autetanoas. 

rr;3!TVAfm ,̂ s«!?«, 19B3* t£tfict of imwth rad ia tors ani thalr 

mprmfinq tinaa on flower absdaal^Hi* aee<l y^leld and 

quality of ^ r o e eultlvars of i^^jBan paa« 

^^-^^ TA" j j ? r^^JHi- '-'nivorslty of A^rloiltural 

s d e n o e s , Bancfalare. 
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DHV3irr*PApi*» TC.j,, 1909, Studloa OH aeed f l l U n ; «nrl yie ld of 

«tmf I«w*r C^iwitftos annua ^.) varlatlas with 

growth r e ^ l a t o r apray en^} hand poXUnatlcn 

'jfcMaL îJcl*> ipliiBi^* Unlvsralty o£ A^rloaltaral 

s«lafio»ac Dtwrwad* 

r̂ t'̂ f»r?, \*f'. Aif> u; ;,aHAY. u . C , 197S, Rolo o£ iscfteta aod top 

s ix Xoavs ID ^raln production In eunfXowor. 

imUaa i - *'l*Pt rh'. ,E.-I1* • ^ * 1" »̂ 

•'JlP î̂ NAAr-, ?^,C., linlA^, €•?»• A ^ a\?»MAPD, c*, 1990, ContzolUng 

exceoalvo jrowUi In oottoo by tailt lple application 

of lot» ocrfieantratlona of maniquat ^ lor lc le . 

South African j . riant S Q U ^ J • 50-54. 

•rv>f>ET.T,, "^.'S., Itr73, CoRtrolUn'} plant he?l jht In minflowem 

with groMth rotaraants. CaE3a*ai.gi j j . Plaot al»» 

^ I 417-418. 

• rj.r'T*r^ \̂, p . , 1977, Effect oe chlorot^^dllne ehlorlda on 

groMth, photoaynthatle 4^?p*ratua mul nit^xaywx 

tnotabollwa of toalze planta un t̂er nKsiature atyoaa* 

S&£|fl3U» ^ * 323-330. 

::iD, c . T . , T • AIL, : : . a , , Aii:^i>-Al, . ' . ' : . , 'Lr-AKKAD, « • £ . AHD 

YrJs^X, A«S«M«* 1986, ^ti0€!t o£ oapXqiMt d K l o d ^ 

on Keiialr 300 cot ton «Ml«tgr (£« hltwirtMa U ) 

unt^r ':gyptlan cMidltlonsi tutmm of Jyar^e* ^ 1 > » 

2 i * 1077«10e7. 
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ll^HAA«tA^, x«r . , 1976. Cell divlaion anS c e l l e n l a v ^ ^ K anJ 

•t«n •lafi9»ti<^ In irttaat • • affected by occ an:̂  ^ . * 

i2S* ^i3£l« Scl>« 5 » 49-60, 

•ci^»TflLy» A,T., a r ^ , i;., ^f<.y.>KV>» u^ AHD EISSA, S .^ 1335, 

'Growth yiQld and «ndo^f«Kus ;rf«yt«(wnnG3i« eontant ^ 

. ^ l l U gf̂ tl' ^'•* ** affected ty two plant gfrowth 

r e ^ l a t o r s . Aflifc^fc:^* htfMial#|9 t 163*170. 

CSAt̂ TOii, A.H,, 1947. The offoct of 2»3«SHtri>loc3oJ3&nKolc add 

on ^nxwth and flotfsrln j AC aoqrJaaMA* j n ^ ^ g 

*aA0?o2J^« »i»o«» Dm^AOP^Pcicji^ T « I > . Am> t^srtssairrtA. j « , 1977« 

^ f o c t of 9f«iQ«th rsjuXators on aunfloweta In .̂ raen 

housQ an>̂  In the f l e i a p lo t s . In i ^ g ^ m J ^ ^ ^ ^ ^ 

the JlrtN TiimH«.Li.,,>-i Miafl<3wat i^-,.; grr^ocm. 

Tntamatloml "iunflaw^r Association. Bachamst. 

Pomania, po» 161-166. 

<^etla«ftan0a iaeaa«tr«rtent9 o£ ostton laaf ^»naacence 

al tert^ ky fjieplqoat chloriiia. Fl^f. Tipowth 

P»aaIator» Ball* 9 t 6i-8. 

SSCOBARy 0«S» AHD OAÎ ZA* H«V«» 197D* Effect o£ 1» 

1 ainetiiyXpipardlnitra ^lorl f la on cotton 

(Sciaaypltin hinmttsn i^} laaf chlorophyll sis^a and 

atruetura* in * prooaedlaga p^laot Growth Ragulatlnn 
iiortiiiia otottp Sto A ^ i a l Maatlrtj Ttd7 AixSal-llrtvian*!^) 
LoBanemt* OtaXiMnKiD* USA* S37»147. 



128 

ASD OMtm* II.V,, t906» mpSqost 4^teri<it «fl^flfts 

en Qoctaa leaf «H*«fty. t» t jejEfflKS^isatJElffll ^ 

OAHMiffjs, 9»T« ^m 2cx»i» »«cs*« l^ft» ^ffe«t af ^^roif̂  

ratar^Mits on diors t» f ioiAr in pnxeii^ cMf sor^iom 

<SXt&9 A«a.« S ^ o n , f««, HAimZiCAP* ti,D* Am> A0H1CKAM3^HX» C»Y«* 

.1976* Eff«et e i Cyeoeel e«i gttjMth and cead ylnld eC 

SmS^Sm M<Sg|fflr* i i i l M JZ* ^i»9ii** i l ' 486.487. 

ooiiim« v*K« ARD 9Ĉ »a%* J«v*ii«« S99Q« i:£̂ !Nst ^ e^eooBi aol 

wi2«ie Iiydtnni4» on ^hm ijiocHtoaleal osi^onitiqn in 

to %ri«KioddbMWoie n^d ^iter £t«ld non^tiotw* 

a s s i s t * * 1 * 229-i«S3« 

*9m»SD^» L«9«* i984« 3fiikt%9tie gxvwtli tngolntorK aa • rwg<>n 

for tner—mtm ^n^n ytnld imd ^lanii^ of nnaals 

<3c«iMi w i ^ i i i ^ ^ r t i l i s e r i ^ a s . v » a ^ 8nl. 
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GlJWBM^l dUCH, Ei-KIION, iJ , , .^tJJIiK*R# 1978, SfEect of 

giDwth ceg t i la tors on some y i e l d oontrilAitiny p a i a n e t e r s 

in ^ i i sJUi i i J ^ ^ n ^ i i - , :>• ±fiS»» 15 : 106;111. 

GUkUU.Jtatl .;^KC*i AL-iL SHA*<KA, B , , 1982, S t t e c t o£ QIDWtil 

nagxuators on groxjndiut p r o d i c t i v l t y , toditfH Jli« SflPl** 

9 t 281 - 2B&. 

aA^ii, V.O., 1970# Ihe e£:;Qct of VX on esc(^ p roAic t ion and 

v e g e t a t i v e growth o£ aLft̂ i a l f a UKS^kfidCi • ir^7 • L*) 

•H/.Siia, . . . , ZJ*LiRp A, ftU^ XCIOUI^, M,, 1971# SffSCt of 

indDl:±fU^r ic a d d end Maloic hydraz ide upon Uio y ' . tdd 

oons'B.tucnt.s o i .itLfiLi ksilSiA' 1« m i i i - L-LJ.iMLteLiu..M.. 

134 : 23Q-250. 

*iij-JL,^Xg u*-'*, li?74, '̂̂ ^ £c£^>oase o^ CDizi# i>c;a Kays i->«« did 

soybecn soybean* f^Lyc^n niax ( L , } KerzUl* to sc i l 

and t o l i a r e p p i i c a t i o n o i growth rcjcj'jj.atin;: ootipovmcSs. 

^ I s s - . ^ s t r - lut ; . . Loi, ^na.* 34 s 356 2, 

1035, iif ^ect o-̂  iicSitin-xiait p i a c t i c o c on c r a i n y i e i d , 

t e s t i aos vieic;nt and txidginq of 20 mhum, nj-izn. ^ , 76 

(3) 1 379 - 38 3 . 

hiiaciji, ::.. i^# p.;^li*-JU;.3, J . w, ;tJi souJi;, . J .O . 1*J67, rfesponse 

o^: fjoybtian to r i ii* (2«3# 5 - t r i - iodDOenzo ic a d d ) a id 

h e i c h f e r t i l i t y 1 ev al s. CIOTJ d . , 7 : 397 - 398. 

HIPP, 3 , , . . /iir ocWLuY, .Ti,i^, 1969, Inf ua ioe o£ 2 , 3 , 5 t r i -

iocob^Jiaoic acici mC t i b toe rc l l iT on growth, yicdd 

anc n u t r i e n c con ten t o£ southern p e a s . j i . / n e r . i]2J 

94 : 25^: - 271. 
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•iin?»-"», f,, 19T7, 'ffoct of «ncymidol on irox̂ fth arhl 

ehlorophyll ocmtent of ^ l lanthus amiaa i . In 

soXutl^i ojlturw. j ^ ^ ^ ^ B ^ 14C < 2.̂ 3-2fiD» 

Ain> antits^ J*£*« 1903» ^£e«ta o£ nltro^^un rvtas 

and rlx oe pftrfozstaaaa of nonsAl leaf BXh\ ohA loaf 

oi cotton varlaitl^* Ann» ££3^* î 2]£** ^ r t h 4tet 

^eaeart^ Station* Jooey^* La ancS Maoon PXdbjo 

^aaeeroh stat ion 'Jlimsboro* U3A« 

JMrtesr^* F.T... 19G7# ^QLI Chemie^l Anal muF̂  prontlea ^lall 

ci India Pvt* l.td«« WwiiiTittlhl, pp. 111-192. 

*JXUKI, 9*Z. AW> nsTKI, s.»»., 1 J36» *. atuOy of tf» effect of plx 

e t 9xawth xo^tilators as%d mtrtanta on yl«?ld 

ccrtponanta of imtng baan ^ane^paa* ^^ wahagafhtra 

Airic* nnlT#. J^ (2) i 199~200. " 

•KEPWt, T,A»0 1983« Cotton resxitonsa to ^xtsith r e ^ l a t o r P1X» 

c a l i f . Aqrl.« ^ t 4-5. 

•icpiTf, T,A», joHjeos, s . P . Arc; itsrxsY, p . , 1988, The toca and 

Stephanie a^du growth and develapnont of tx» eofctoD 

plant (whara the inoney). rrrw^e.ij.n j ^ 

oottop PTBil̂ iirifclor: Cd^£erwico» tlatlonaX cotton 

Council p Ffew orleana* USA* 3*8 jan* pp* 15—17. 
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*ic^APK3A, ^.^.^ 19fl3. NodlCloatlon of tiM tMmndtaxiq aystairt of 

oottcMi for yield jUnpmwweat* zv* E£fe«t o£ gx«ivth 

rttjulators en vagM*tion period and yield* An jew* 

a o t , . ^ I 2St»2i5« 

ICKANNA* K*R*« 1973* reetors affecting the proauctlon of f i l l e d 

in manSlouQr- ^ j g ^ ^ ^ v 2^ s 384-387* 

•IPfASANrv, T , , O^VLYALOV, A , , V ^ i r v , I . , 19d6* A growti) 

laio»r*gial«t<»^ for cotton* î [̂ lS&iKSSS£̂ * * ^ >23-24* 

•itW^WW, <3., -̂ WJmKrWA, n , A»D KCVACT̂ HVA, N . . 1 9 7 7 , •:£fect of 

c^lorotihMdne chlorifis on proteins end anlno meL^ 

ecmposltion of maize leevee tmder eonditions of 

Jiffor«nt water aupfjly* WmcftnJt X3^* ĵ l-jpr'J'wHl Unfy* 

Lol., Ig I 257-272* 

•imrPTSL, '». Av T>m, T,^ 1 9 0 4 . Growth re^alatora in raiae 

end In wintar repo* :>U?*Kit*. 22 * 312-314* 

•irwiWlDO^MDmeTtwrotOD, KM, l^OS» Effect of the jrowth reguletor 

Mx (ntpiq^oet ehlorifle) on ootton* nreun* tjm* ^ i 

lptI3WISSOiC»A, lUT,, SEBTTOJtAfSA, A, AJID VSl̂ ĈATAryô , H*U*m 1979, 

nespcwisQ of stinf lower hyudde to speeing end f er t i l i t 

lervols* Cngr« R^.« ^ t 43-4$* 
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^/;^Jb»t .I -y w»r>*« 1989# a.ix«ct ol: rat.es o£ ^XDwth 

PXMit gv>«rth rogulotor aC£acts cm voooc^stive mi 
r<^aD<ftictiv« giDwth o£ tuo pe^wt vazi«tios« tn t 

rirrtniUnnr nf 1î ^ fniFl rinl flmm nimrtli 
BBnittAlc on Ain* , n i 330 • 387* 

BcisCur* euraos cm sun^iowi^r. j m « /icjtc-. 9I329M» 

336. 

sdcal ch^gos IncUcad lo uniilowar by Jilonrerii^-tt aad 
^«Ar possltAo slgal>lc^c«k« In psocmt^ingz. of tbe 
6tit lDt«cn«t&oaal ,uailower «saociatioa 323^33} l ^ t * 
o:: 'gien* Jewsvaltfid Univ. AnddaLo^^^ /ustraLla. 

on .mJlowttr gsowtti* aovAo^ont aOc' yl<9A(2 undwr 
QontJDDliec ^ d li«ftc oxndltJkmft. Xm 
th^ 6til Infc m^t ianja «n£l«>^«r maoAatifan. 

Uoiv«rai^« rixiBidalaw ^ s t c a l l a j ^ * 1S3-1SS* 

ixv^r^ «;.V. AJ. c Oî vXv . ^» 19e3« <2tloma<jD«t lnckic«0 

p ^ y f ^ l - - g S IS * 10 

http://rat.es
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*KS3tE, 3 . , 198C* Trial of the ;;rawth r o ^ l a t o r WiS 08301 i 

on ailtlvftto ocAton i^* f^tnutua) in th» pcldRra of 

W6X (L*)e» ch4K3). a ^ f c S ^l^^g^ trarsy. ^ « 343-345. 

nffesct o< jtt&isvlllc acid C^Aj) and chXomequat (ccc) 

on jrobftht y ie ld and quality of p«a« (pJauB aaftiiwga r.»), 

HTTCn-Lti, J . ^ * , , il2??rfILIE» J . » , AJr> WEXL, L , , X 9 4 9 , P l a n t growth 

r«7ulatlnc| pxtspfivtlaa of aona roootlnium c30fr<pou»da. 

1y^<n^> i2l2 ' 253-2S4. 

Mno^?. r.̂ T.» 19S0* s«vex«X ftffoct «C M«l«ie hydraslda on rlantft. 

f^gg^g^ » naroja PuUlahtn'] houae* ^lov r^elhl. 

^'ORVVjI, K . r , , CASAfio, L .r ' . AKr> rJAKAYWfA, F , , 1 9 8 3 , " f f « e t o f 

R, !4->diin«i;hyl'>l>lparc;iniuni chlorl Ja on tihe ve^tat lve 

and raproductlvct growth of aoybaan, gl^a^no rn^ ( • ) 

Marr. tH-a^^* ^ 35-44. 

•MORArmr. ^ . H * , P£>ilARi)0« L.?I* AND i;MCAYW^A» F , , l 9 i U • e f f e c t 

Of ccc 9»A watar d a f l d t on tha v3jOtati«o ^ravtn of 

soybaan qlvclnp man (L*)* BaaAata Cieneiaa haror^.m 

g I 3S-67* 
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nCSRA^T, S«N«» W(KJ'7IAf*D0, L.M» ArJD WUCAYAf», P,» 1994* 

*!«Tf»-dl*9tnyI«ptpBr^inli»i f l o r i d * irifc) and 

2-cjhloroothyl trlTtietiiyl amnnium «*tlorl<te tree) 

etfoetB on irowth, y i # l d and <3ry matter partltlonlnrj 

of soytoan p lants iro^^h under two anvircwiaantal 

coivJlt lons, ^t^tqn* ^y « 133-144* 

KOHR, <3,R.» DtTTTA, K.P , , 3'IA KAryVKEPA!'?C?ir:y, « . , LTUrY, O.R, 

ASD DCWAHOK, « . !» . , 19«S» S o i l TaatJna £ i | n d ^ . 

l^AZD» Nan oaXhl, |^« 3 » - 4 1 . 

Hep&tjuat «hlorldftt a plant g v o v ^ rsgulatora un 

e o t t o n . CgQp pgod*«|g * 193^96* 

nAGAnjim. P«» RM306R, :}»D. ANIJ PATZt*. V«d«» 1980* S f f a e t oC 

foliar «9pll«Ktian of aal«le l̂ kteaKiaa aci aaad quality 

and ae^tdlini vigour In joincsh ^nound m t . saad Ttmmm ^ * 

I21«i26. 

NAnKYÂ At»n>ny» y ,T. , 19r?» n«f«ct of growth 9utetan«ea on 

growth and f louarisq oC cfhina mtar ^CaUiattalwa 

^inanaia mom) ov* vidc^a ec«i^»ii^. P'l̂ afcjhjaa,*J 

yiaa^a. nniyaraity of A^^riailtuxal Sei«Reo»» 

Can^alf̂ re* India. 

n^t*2, f̂ *A, MTO XÂ 2S» 0 .^» 19IK)» nlffer^ntlaX rear^onse of 

vlc<J> ĵ afaa <'• ijanotypes to 2»3tiS-tri«-lodoiJ8fl»3i.c add 

(TX£A}. ^^iaSH%lm* 22 * 410-424. 
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o:>iLVY, Li,, 1^35» Chanilnj the shape oS o i l ae<5a ra^o• /vno, 

0̂T« 1505# 'Ujh Mowthor̂ Te ^;:perlr:ientale rntsUindsry 

Fann, 24»27* 

1984* Appllotttlon of qxowtt) retardants to cotton* 

rm^^PR^ P«^*» 197<* Th« potwtttal use of ehlotmaqtiat in 

Tt» «ff*«<t of cyeoeol on protsln* osrboliytSrate and 

o i l content of seoda of high oH iwrioty of sunflower* 

xn I ?rflw*dJnji al plaw ^wa^ft J^Phwtabira ^artUiH 

OPK—j 5 t^ APBIMI •^BtlM^ <Sd» Atsdol-natman* K*) 

Dl*desbur9* Virginia* 97«*90* 

•PAK* V*« leazm^Tsn^* o*» l9B^m OrowtT) r«^ l« tor pix* 

ghloe^^gwo^. | 1 t 32. 

PA?^>0» S * & AKO SrtTVASTAVAf '^.C.« 1 9 ( ^ « P h y s i o l o j l o s l StUcU^S 

on oeod aet insanflowttr* XTX«^l^lfloar«ae of 

<luarf«nln; the plant s lae iwlf^ growth ro^ilmtoTs* 

Indian ^. Plant l>hvalol*« j|g « 72-60* 

PATEXJ, 3 . B * A??P 3?»IVA3TAVA» <3»C,» 1 9 0 7 , XnCluenoft Of e y o o O l 

on aaad yi«»ld and oil eontant of 3unf loMtr. Indian 

1* P^*"t Physiol*« Jg t 305-307* 
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ttjfi r' IT-KT^ ̂  •porf.t^ « ICAP» Now o l h l , t:^. 167-174* 

i:'AT̂ -L, .7,r, AND 3lPOT<, R»«., 1979» i«*»r USA and yiola o£ 

6un£laMer *» in£luftneed ty I v r i ^ t i o n oiuldi arid 

cyecfiol «ppllavtlon* rjâ jhr*̂  ^uHS* '̂ ** ii£ ' 777-782 • 

PAT^L, n»A. ARD 3P2VA3TAVA, V » ' , , 1 9 7 1 » Orowth and y i e l d Q« 

P â «s «f£«etec 1^ oonoentration a£ sprays o£ W and 

Â OQ plant of lf£«Fent ages. aTiĵ v» •,,tdft̂ |j<jff grtt̂ . ^.^ 

2 t S9«90« 

PTPTtŝ , C.S . . 1956, ^ t J ^ J t t U "-^^inll J ĉMlemic Pram. 

»ew Yotfc* pp, 4777. 

*pflt» ic.P'^., T'«f»»B(Wg, M.V., 1985, ^ f i eacy of ^Ix (l»l-tUnothyl-

pipardetnlva ahlorlde) ;|rowtli to'^ulatcar in ijooatlnj 

eetton ylald* curr* j ; ^ * 2S2** i ' 171-172. 

*P<WEU., £•»• APT:. ArninrASST), ^ . C , 1957, t^sronse o; aatKti 

^cwfeh Cttry«wtlta«^ j ^ t f ^ l ^ to t a i o i c hydrazlda. 

Pl»A3AO# T*0«» tmi^niKaMAir« « . » WAI^ARAO, a . AHIJ JC'\f:;M .. ;A^T"L' , 

it*S.« 1977» QXDWth fe^iulator iiKtuoBd (nov3t»tit o£ CÔ  

e)at«ix>Iita« in t o sunflower hoad* Indian 2* ^̂ xp-

&tol.« 15 « 10^2-1024. 

•fiAtiwnv, ».» 1976» TnvfistlgatltMs of dates for 3p*aylnj ^ l o r o 

e ^ l l n o ehlorlcte on barley* ^^^tfy^ey il* liMt^* j|.3 i 

21 -27 . 
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PA«crvA» \ . MTO r'liiAp, J , , 1970, 'ffftet Of i*-lnaol©-ac9tlc a d d , 

tn«I«le hydrssiars ana 2#3*S-tri*io£iob»nolc aeid on 

f?*P*i7 and Ca aooonulattMi ty p«a riianta* aielp-iAji 

Pi** ^ t 340»3SS* 

RAC, i* ,r ,» , , I9a0» ^ff?ct of irowth rojulatora on jrowth arul 

y ie ld of Irrl^atsd -jroutKanot fAjgĝ ^̂ a h:.,:iaa^^ t,. ) 

at varloas plant danaltiea* gtefcia Afagtr«* ^ i 

^ M 9 1 * Agriculture CoIXeie "^irufiatl, A»p,, inJla. 

ŜDDY» c«3* AND 3HAH, c . f i . . 1984, rn£luone» of itowth regulator 

on aaed o i l eootont arxi o i l y ie ld o£ ^jpanlah Uxnet\ and 

vwrsini* Vmesmr cultlvara a£ gcound nut (AWg^is 

^>* ^—da Fama«» ^ t 21*24* 

"̂SDOT, V.R.» BAIteir, O.H. A?4) HCD3S3, '^*F., 19X), Ttt p«»aturo and 

Miaptqiiat cftlocid* aff^cta on eott«»i eanopy arc^ltoetura 

AgBB* i^* JB * 19CV19S* 

PT«T>SU., W*B»» T»«3I»STT# 3»S . , 1985, mfluance of l,l»dlB»t*fyl 

pdrAridtnlurft F l o r i d a on R<orpholoileal mnA physlologleal 

ohttneterlaties of «aa tuaya* m » proe* Plaot 2S* i!2i* 

Aamrlea '%#elth Ann, r^^at*, tAl«» Alfr^^d, Florida* 

UWk* pp. 137*14S. 

3ALISBD»>FY# F,p, Am? »083. C*, 1969. j^lant -phTmliiiMW PubllshOfl 

ky i>r«ntle» ^fall India, pp. 624* 

SAliitAPA:̂ , A. , 1966, l«»Moratory t^nual for a jJcmltuaal 

Aala pubUahlRj houae, &ic»ibBy-*l. 
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SARTSUiASB)* p^^U AKD irW. C,H«, lttT7» InflueneO Of « U p l a n t 

growth ett^olators on ^u i l* ! ! poanuiis* Aggptu ^^v ^ < 

021*522* 

SAVKSXXc M., 1972» '"esponae of Tunflrwor to applleatlon off 

tfiWilOBl» as ble*-stli!%ilants on the growth a m yl«ld 

(^oaalcAug bauFB^ n̂̂ q 1 ylol.^ to 1 .l-Uiinethv 1 rdperdlnlum 

chlori-^ (Plx) . ^ . A<irlc. .-cl«* j ^ * 53S-330. 

3CH0EtJE« r>»U WiD TTOfTT'AN, U , : . , 1943. ! « ! l e nyaraalda t a 

imt}tta 9r»fth royulator* clenoe» ^ ^ s 500^90* 

•.-MSWrr, p*E, AKD '*rrTTT?3, F.R., 1982, Diew f InJin ,:a on tho 

btolo^oal aet lvt ty o£ swplquat tfiloriae* ^ f e j i ^ ^ ^ i | 

J«i«fclElfl, 415-424. 

s c» , '̂ •K. AMt> s r » 3«5U, 1968« Sffact oe jrowth retarding and 

^ranotlni o^^^^oals on jrvm^ and flowerlnj' of sooe 

ftiina«l3. Indian ^ . Hor^^^ JS ' ^1^223* 

ret^latora OR ittnw^ an<l glcwaritt? of flhll^am:h«nuin. 



133 

snn. 3 . '• %•! -ATI?. J , , 1977, otKmtH maa floHvriiia 

pinched ana unplodhed c h g y n l h w w i t o grovth xa^nltttor 

traatr^onto. i a ^ f f i ^« SSSOk^* H ' 8»-»0« 

SHMWOOXM* A. , ttUTT̂ U3i<A«y# 3 . ASK) IIAO# V«:̂ *i>l., 1973» On th» 

«ff«ct td « r t i f i e U l U^ht poriods and <3fowth 

outstsncos on Uv:* shoot and root x̂vKfth of tliij«iniliwwii 

• iJTTĵ a-wth^Ajm l w i a » u ) Vftr* Mhlte* H ĉamg ibHifi* 

2*> fi£ t 139-.131* 

STf̂ VDS, V.n, n®0-̂ «, Aip* AM:) 7ATIT*, P.C, , 13 ^7, Effects of plant 

growth 8u£«tanee3 on nutrl«nt uptaloa ^ pea. ^. 

iWMBWiWilfl Aarie*^l?OlV*« jyi * 3S1*3B2. 

StW^A, r»,«r, Ŵ? ĉ tLTinfAX*, « • € , , 1373, Ti.̂ *r«»aa« In yield of 

nan^al Tram (Cj^gj^ eEMEJIJ^ ^•) by 2»3»S«-t;rl-

lo^loresolc adcW Cgac Sql,* ^ i2a3» 

'jrDOLrv* A,>!, A-o arriflco, L^.» 1985, E*feet of n«tttFttl ana 

ayRtttatie growth ra^ulatora on pTotoin content in 

wheat 9raifia« ri«^cA» "«af«» j | * I96-I£^0. 

;}i»ZVA3TAVA, <J.C», rigytWWWI, P .3 . AND Tr^M*, 0*P*3.« 1977* 

sliaiCioftneo eC ioM erlantation and ixact l a aasd 

ylalda l a aunfloitar. iitj^Sli iL* P̂ *̂ t̂ -;̂ ĥ -aî l̂  • 2£ t 

:=;TJivA:rrAVA» ^.r , AWD SAIftAH* «•*•» 1900* p^yaloX&Jlcel stuOlaa 

on »«ec3 set t ing In sunfloi#er* F9<pc|i,„Fî ffnin-̂  ana 

Airlc* m 13 » 140-142* 
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en ae^d sett ing In amtflowr X« pfioteaynthesla arel 

nitrmte ass ln l lat ia iu ^Qjttt J2« £ 2 K & £!XmU2l** 

5f»nrAST»VA« V«!?« AI cjAJpAI^ P.N*» 1964« A n o t « Oft 1 ^ t r O « t « d 

*'>TAT>c« z . , 1966« PeUtlon b4?twaen tranaloeatXon o£ 14^ 

«s8imllat«s And srowth rstes of sunflower* luidne and 

baan plant* ^ I I « Aoavi. Bot* -^et.^ ^ * 3S9*365. 

of EMplquat chlorlJe on tr<jai£Xcd ootton (^^g^QliB 

HU^rwtj^ ^.) leaf sanacenoa* Plant Or* Pe,m« ^11* 

•9TOAPT, ft*t.», 5f15TllWf, C*^* KXW hSrfnWTWt^ J»» . , lOBC, The 

infloanea o€ aeplquat flhlorl^a on the plant, water 

•tattts of eofcton* in » FTPC^-•tiiM of t!^ j-lartt 

a i i l h ^ f̂rrrltf̂ irr ^ijilr?' -^:^j^>(Sd* AbtVjl-^ahcian f'. ) 

ton^wnt* Colorate* 

•STrrrr^, C .A . Â m '̂onoLpw, »«i>., i m . Growth x^^ulators 

ineraaaa aaybMm yialda* A^;»IM^ ra«B R—.» Maroh-

Aprll |̂ >*16* 

50B£*ZAH« H., 1903* Studies on ae^d ^ t t l n j f i l l i n ; and yiold 

af aosCloMar (HeXA.anthU3 jnnug u } . Kgaora ^. Ai£&S* 

Set** ^ a 90-»»l. 
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Oaivsrs i ty oC A^rloalturttl ->cioncca 'fQi..jal» iiingalore» 

India* pp* I 8 > a i 6 » 

StmYAKÂ AYAHA* N«* 1977* ^ f f e e t oC growth iBgulAtors on grauth« 

a»volopr>ent *nd yif^ld <^ gxomii3iMt« T ^ ^ ^ At«tr« . 

j I 452. A^rieulturv CallAjVp Tirup^ati* ^^.P.* ZaUa. 

TAnvXS, T.V. ATJD TAPVT3» 1K.B, , t972» «^ ttw re lat lonahlp between 

th» lafeonalty of growth and u t i l i s a t i o n of » Itt aunf lower 

planttt. ?fofr«t« z«» S5 ( MS* 

T^rmAP« R*0*« 1964* ^ffaists of applloBtlon* tin In; and 

eanoantratlon of 2-chloro-Qfctyl trltrathyl arronlum 

Clhlorlda on plant a l s e arvi f r u l t l n j r^apewiae of cotton 

3el»> ^ t 403-406. 

TC8.^frr* K.£*» I960* C2-Chloro-ethyI) trlmethi 1 air̂ inonluc> 

d h l a d d a and ralatoo caipc^inM a^ p lant jrowth 

aaJoatancaa* l^ChamioBl strtacture and Moasaay* 

£* Sk&» 3aB»« i^ * 475-479. 

UPAYAfCUr̂ Afts » • • PAKAf?AO» S« • l?««A.iA3* T*3* AKO KPX̂ Hr̂ ASASTRY* R«£.» 

197«* Ttatwloeatlon of 14^«n9tatoollt«a t o the »mad In 

atmfloHar. Indian g* sx&. a i o l . * ^ i 302*3C4. 

npPAR, D.S. A!?T> ian.i^l*?Jt, 3 . H , » 1 9 B 9 , :5ffect of nitrogen and 

jrcMth r a d i a t o r s on aeed y i e l d and qual i ty of y la lda . 

saad '>9B»» ̂  I 113-117, 
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VARa*L/^ G,R. JtiV YiVhhJO, R.R,, 19e2# £ff e c t Of tile growth 

r e g u l a t o r m ^ i q u a t d i l o r i d e on t h e matn agronoinic 

c h a r a c t e r i - s t i e s ^ d £lb£« ( j i a l l t y ot ootton 

17 I 1-9, 

Viis^ajOVaa, V,A,, 1991, s t imula t ion of photo.^ynthet ic 

appara tus foonat ion in ^ o a t seedLiiic icy LOC l i g h t 

a id s y n t h e t i c growth r ^ t a r d a n t s . *̂  • I--JI - .^iokhiy^ 

i O l I ^ a&aU* 23 * 107-111. 

Vc.xr£RK,j., HOLDHii L.J, ;i4i: ;t.aRiia:srsj, K . U , 1970# affect 

o£ 2«3«5»txi- ido bo^so ic a d d o n f l a x . Crtyp pffi-* 

4a I 228 . 230. 

*V.'XT:iR, H . , G A ; S ^ - A 1 , . r f . , RIT-HMC, p . R . . Ni*«CS«, L . N . 

£5aDBAiV Ui!^ AIL' HDDiaai£Z« B . R . , 1980# £ f f e c t o £ 

mc^lcniat d U o i l c e en oot&on p X ^ t l e a f and canopy 

s t r u c t u r e anc dry w a i s t s o i I t s a>npon<aits. In:29Q0 

cot ton Oovanctl o£" i teer ica . i>,~» 32 - 35, 

WATXiJ, 1>.J., 1952, .^hysiologicai. b a s i s for v a r i a t i o n i n 

yieia,56siae» .^aia«# 4 s loi - i45. 

yiKX^ ^ .H . A-Jlj P^^^Oiî XOiJ, J.W., 1963, In f luence o£ 2 , 3 , 5 -

t r i - i d o b e n z o l c ac id CXI^JA) on scyb^^nEj p l a t e d in 

dii;^ : ren t c I t u r a l eystems. -̂ i i-^.-, ^ i . , 6^ : 425 - 427, 

î tlAVtpî  R . J , , 19*52, JLse oont ro l emd r e i a t ^ ' . phanomcra. 

In "iii^Xfc ^mwtr. j j u _ £ ^ _ - e ; in ^ i ^ r i ^ u l t t i r j : . •*•-• 

Freeni«n ^ d a s . , . ^ r ' r ^ s c i s o o , p p . 371 - 433 . 
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t̂ nw-yr, c.M,, I-;L"LL, V . R , , STUAPT, fi»L« WBD Aan??»Tmr, j . » . , 

l^fHm rff^et of l.l-dlMttfeHyl pipepsinlan dhlaria» 

on ^robrtti and w«t«r i«l«tietMi tut eotton In a 

•amlarlr! envlroraMmt* l^orOBttlatorg « Chaiylatry 

ami uoQ «̂ ?*»«riran Ctwrnleal i^ocloty* ir>ri4» ;r . 205—213. 

•wTUjVD^ J#t.» 1979» Plx plant tw^ulator raaearc^>-f>«8t ansl 

futur*. In I K. Aba«l*r«h«wn (od) ;̂ roc« ^ixth 

^ntu H»ê # Plant Gr» Rag* ''*ork* Qrogp* Uwt vejas» 

nev* 20*2 3 AUj. 1979* Lco^pont. 

wrrTif^. >.'U AMD TOMTT, l»s .» 1960» 2»^loro»thyl trlroothyi 

MBmenlura <^loAde wid related caR̂ xMJnda as ^Uant 

<3rowth aubstano^ on growth and flonnrin;! of t^^iato* 

Aa0rl€»n ^v* ^ t S6056S. 

YOPit, A . C , 19S2, ^aaponsn of cotton to nwplquat e^»lorlc!tt with 

varying N rates and plant population* Aaron* 3*« 75 

MT-472. 

•\'ra^X, ' .C.» 1933» Cottcoi eultlvars r?«por8« t o treplquat 

«ftionas. Aaron* ^-^ 2S ' 6*̂ *-*6"', 

YfSHTnA» 3 . D . , POftNOg J . H . , COr< ANr> lO^Z, ^ .H. , 1972, 

X^^X* 2nd £<%>Le«teooa* phlllppn»a* 

ZAPPis £ » A , AtiD 5AXA3 QUIHPTAtAA. 3 , , 1 9 9 0 , Tli lA a n d Ni tro i^en 

InottrporatloT.» aenascanco and yield In a a^tUaiafcieally 

groMn vlnlnj î iry .̂oan (Ptiaaeolaj vulkjaria ^*) 

^notype. ^. Jnl. peĵ u P1<X>** 75 i 311-310. 
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•ZfcTTTt, B ^ , , SL-2lk"9lt,Y, A . I . ATT? IBRAHIM, ^ .A, , 1985» ^tewth 

]rl«ld ana tfranieal eoBpooltloa eC Okr* plant* a« 

plants aa effected ty acne growth ra^l^Mra. 

p. feot., 52 I 199-^08. 

*ztwc^RHAN, r . * Ari:> Hircrtcx??. A . S . , 1942. Flowering Katolt and 

etsreXtttion of or-^i^ r.x}tUflQ<l ii/ trl<>lo^ tianaoXe 

a d d . Dory CO T h ^ ^ ^ Xoat. Plant Peif. CoatrAfc* 

^ I 491-496. 

•r '^n, r;.:. Aro j ; ^ : ; : , / . v . , I90a# Effect of growth cegulatora 

on flowBrlnj of -ĵ r.̂ jhur̂  J^^SIXOT ( U . ) Hooneh* Aon. 

Plant rh.iJAal>» ^ i r>2-5r!. 

4 A 

• ^ t seen In original 
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