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GenetY:P•-envirenmi,nt in't'-'r•cti•n e! .s•me ~grQno!dc.ll charSt.Cttlrs 

iacJ.1.1din.; yiel,l -•! eight inb.red lines and sen:e .Sl!!gritit 5lti.ng ge-n~rati1>na 

~r r~ce ( Oryza s a tivQ La) W9S studied. The inbred lines e•naist8d et 

t hree loc:i.l and. fiv• exot,j_e vari~tie.a ouch as N'aiz.ers:1111 , Badshahhog, 

J(.~tari bhog, Gr.inei;;c, I H-e, l H-532, U~-20 •nj I ii-5 and f 
2 

g"n~rftt.ions 

or five crosses ma.de betwesn tall ._r-.d dw.art Viirieties were ~;i:>.inese l 

and I H-8 I .i'.at.iribhog. 

The ei~:ht inbr♦d lines w~ra grown under .. eight diffe.reut 

nutri 'tional treatments of :pre,sence tild absenc& of n, l ' anii l( fertilizers 

in pots dur:tng 1977 for eeaao.n I .and d-:.tring 1978 for ~eason lI. ·sa.eh. 

ex,peri~ent had three re;plicatJ.ons conf:.1.$ting tiro pgta r•~r varlt'!tJ and 

per dos& of nutritional treatmer.t ur:ido.r ~aeh repli~ation a.l!ld tt1$y were 

randomly arrann;ed under direct snnli~ht. }"'ive F 
2 

r~miliee and thei.r 

five parents wer~ also grown in 1978 und-"r the s ... m.e eil'b.t nutritional 

tre:.a.tmen,ta having six repli.cationa tor each treatment. 

iJue to the anavutila.bili ty -ot data. o.n y.1eld an·d yi.~la compo-nen ts 

tor the thr~e 'local varieties durine; seac.on Ilt the data \1ere grouped 

into the iollowi.ng tour categoriee for analysis. 

~. Iiel.i an?.!, yield ccmponer. ts o .f ei ~i;ht p ~r•ntal lines tor 

se.aaon I. 

13. 'field and yield components a.'ld so-me ~Jr-pholcg ic..il and 

develo,r~,en t-1 character.& of ti vo parental line a for 

1;;.ear;on.s 1 .ind II. 
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pa~ent~l lines tor 8eason~ I and 11 • 

.v. Yielj and yield co~one.n ts or fi Vff r 
2

:.1 a.·H1 their ti V$ 

parents. 

The deta were collected on l<'ll'lt;th or pau.icle, pri-:1111ry branches/ 

panicle, spik.elet nurnber/.paniele-, kernel number/::_p;);"liele, 100 kernel 

were then analyBed. tollo-nng the techn:1qv.ee ttl'.),UiYalen t to those­

deve1op~d by Yates ~~d Cochr~ (1938), M&th~r and ~ones (1953), 

~inlo.;r and W1.lkinsen ( 1963) 1 i:::berh<'.lrt and t?useel1 (1966), ~ucio 

lilmis ( 1-966), Bucio Als.1'11S a.ni 81.11 ( 1966), rerki.Ai=s ar..d Jinks( 1~ea), 

~~enotY])e-environ11ent inter~ctiona were foun .. 'i to oper~t• in 

both r,arental lines i,.nd P' 
2 

far.tLlie:,. Orit~ter port:ton of G x; ! inter.:1ction 

effeet1t wiae aecountf.!d by t!':,9 lint1t~r t;..inction ot the e.nvironm~ntu ll!eiiln, 

n9tltre. Both the linetlr a."'.ld non-linear compo.nenta of a X ::: etf'ects 

were under the control of dit't~r.&nt c:ene .sy~tems. A r,re,rat genetic 

As rl'J$ards the et!'eets ot ind.1 vidnru.. r.utri. ticn, N had the 

l.arr;eat &incl• effect on :most or the characters. :n, P and :::P 

sienifieantly ~ncrea$~d the yield p8rtormancea ror all tr.e YQrietiea 

an1 th.4t r2 -;. Amona the F
2

~ IH-8 X JTataribho~ gave the hichest yield 

perrormances. ·x had no effect on Jiotld. Hi5h and low genoty_p1o a• Nll 

as environmental var~ationa were found in the characters investigated. 



'l'he gen-ot:,:pas had Ta-ricd responses to different environu1enta. 

F 
2 

familie.8 were more r~sponsive to the, environm~nts than t hose o.r 

their parental l:ine:-;. Tl.le standard error of the respon:s~s were 

heteroge_noua in;;l,ica.t:Lng vuried f>tab.ili ty a i:i,ong th& g~notypes. -~'
2 

faitiliea .i.i rr-,rea £ro-m. th.eir pa.rents w:'~ th respect to the .stability 

,.,1 thin an environment wt the stability v,aluea Yarie-ct. in d1 fferent 

characters n11d cr-osseo. A~l-sociation ot me an (1) , r~sponses (b,i) and 

stabillty 

·,,hen they 

Ci:, wss present in 

( - 2) , bi as •el 1. as S d 

eozte char acters ar1d absen t 1_n others. 

were examined between chnr.i~Ct.,ro, 

t hey were found to ta asaoci.:.te~ in some cc '!ihinllltlons while ~n oth~r 

combiniations no asaociat1.on was nott1:d. 

:Ji5ni.ficar..t dO'l1!:inont ~nd additive effect. w.'!re indicated in 

cont.rol'J.ing ·the ~ean expresci.on of thene obara'!tars stul:ie-1. Both 

dominsnt and sdditi ve co:nponents of v~iflticn i n terscted wi. t h th~ 

environJ'Qent but they were of different fun-::;.;ion o! the envir.onm"'ntu 

me&ris and were unjer ~iff eren t ga1H, sy::1 tezr.3. Potence r~tios we.re high 

in poor e nviromnen ts Q:'ld low in e;;cod e:rdroncr.ents in ao~e characters 

and in others tho reverse was trutt. 

( ~ohd • Moslemu ddl .n ) 
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l ! l'I'R( ;::,trt't'J. CN . . ...... . . 

.. 
l~iee 1'1 t he principal toed for more than hvl.f or t he total human 

r,opulut.1.on or the world. About nine-ten tho or t:1e uo1:'ld • s nee is 

prtJdueed and consumed in ::outb and Southeas t Asia, w!J..!.eb contains oY-er 

90 percent ot the total rice grottlng area excluding t he mainland ot 

China 0-'srthaear.:athy, 1972). 'rhough t his part ot t t.e V10rld i nclud,3a 

the major ric& groG:i.ng coutitries, some ot t he co·.mtries lik e .angladesh 

t.md IndiEi f ace acute food shortage each year. 

Eased on eeob"l~aphic adapta tic.n and morpl:oloa;1.c~ c haracters, t he 

cultivated ri.ee of the world can be broadly di.videtl !ilto t hree varietal 

c:roupa; indica, japori.ica and javanica (C.hamiraratna, 1%4; Ghang , 196'►; 

Chang an!i P:ardenaa, 1965 a-nd Hiehha.t'"ia, 196C). The japonica group includes 

var-leties f!'om Japan, Ko.rea. and Northern Cbi.l-ia. '!he intlieas includoo 

V.:lrieties :fro111 India, :-·outhern China, -/{flan, Ceylon, Jova a,"J.c.l other 

ro[';ions. The Javanicss include a sn:1all number of VGll"ietiea frOl!l 

I ndoneola. 

It was realize:i in t he trop1cf..l r.sia oaly i n 1050 t hat the use 

of fe;:-tiliz~r ti.as a diroct rol• on rice yi-el ·1• Re oearch projects ware 

"t ortad on var:1.ety-tartili2:er response on i :1di.ces , on i .ndica-japonica 

lijibrids and on vari~ty-f'et"tillzer 1n t8raction i n i .:vJicas ar:d others 

ch.iring the peri od 1950-S-9 w:tth the incentives of L?C . Baba. ( 19,:;t+) 

pointed out t hat t he va.rieti·ea highly responr.iive ¢It, .rortiliz~r invariably 

had short etra·• with s hort p &.".liclea 6.Ud profuse t :tllerinet• 1'ho gJ"a:i.n-

constant i.n h13hly respons.ive varie ties. Ct cot r-so several roporta 

i .t1d'ica tad nogwtive r9aults 111 the variety-fe," t iliz~.r i:-1.teraction (l :~..; , 

1957, 1960). Two ia'l'.lport~t fest1.u·es we.re po1ntw out on t h• f•rtilizer 
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nitr,.)~l'l «pr,lied t-r:o m,onths before harYest, whereas Japon1caa respo.r,dod 

sii~-rd:tieootly to nitrogan ~ plied at any eta.r.e of their g19cgth; the 

recrponsi ve varieties in erosoos ,among 1nclietlB (Partnaearathy, 19?2}. 

Genetic information on the inheritance of quantitative char·a-cters 

required to prepeire e.ffective and ,mean:tn.gfill. breeding progra11.i::iea on ric., 

tvas hardly known before t ,he 1960• s. Hecentl:, a 'number of works on tee 

:i.nhcritan~e ot quantitative charae,te-rs of rice havo, however, been 

reported 'b1 sevgral worltere (Chandraratna and Sakai, 1960; f",ohamed and 

11-anna, 1964, 196.5; Chang et lU.o • 196.5; Cbang, 1967 a,b; Chang and Liu, --
'Rahman and t:tmus, 1973; .Kbal.eque and, t?.w\us, 1975; ,r.halociu• ,!d ~•, '1976 

antl o-thers). Btud'i.ee en the quantitat.ive cl1ar~ct13rs ot' rice become 

compliet?.ted when mo!"e tha.-i one environments a!'e involved, as the ehane;e 

in environ."llent is usuolly assoeiat~.d with the change 1n gGne o·xpression. 

~or the improvement or t--,e crop a bral:lder must have lmowleclc;e about the 

voria'bilit:y of t,-~ crop ov&l" a number ot envi,ronments. 

Genotype-environtn('!mt in taracti.on 1:i tt.e differo;1ee in response 

of two or more genotypes to a ~Jven c han{l;e in tl:lG environment. In other 

word.a, the rohltive parforr~ancss of dif!.'eront genotypos uni.er ditterent 

envi!'onm.ents vary imlicat-ing the erlsteoc$ of genot:rp~:nvi.ronment 

it1tora.ctlon. 'th& -occurrence or genotyi,e-envi.rorunont interactions ba,,e 

1on1t, proviried, a major choll•nJe to obtain a tull3r understanding ot tM 

interpretation of th~ evolutionary trends and bBve hampered the 

•: - ··• 
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rational.ist.:i:ti•)n ot policy snd proco-d.ure ror bre0ding i:11proved Yariot:, 

of economic crops. ,~.tten.rp·ts to spa city, estimate an:1 correct their e fi~ect:'.l 

.have recftntly aet · with somo .r.,"'l:lccess. Two main approaches have been uoed. 

t')ne is purely statistictil. snalys:1.s or1.~i~ally propoa.zd by Yate• and 

Cochran ( 1938) &."ld ,u1ed by Finlay and Willdnso..--i ( 1963) and Eberhart and 

Russoll { 1966) to detect and measure the magnitude ot g,enotype­

env·ironrn.enta:t. in.tera.ctiona 1n barley an:i maize re6J,eetively. They did 

not try to show an:, ralationtship bot~~en the component of their analysis 

with the paramete-rs ot bio.met1·ical-5enetical model. The second approach 

is- basGd on fi tt.ini models wh:i.c 'h er12eif,r the contrlbut.iona or gonetic, 

environ~ent and genotype-envi.ronmen t til in t9ractions to generation me3ns 

and variances. It also d-eterminea t he coutrib1.1tion ot additive, 

dominance a."l-d non-ellelic g~ne •cti.om to the tot3l genetics and 

interaction components. However , the most. important c-oncluaio.n •hicb. 

emerg1')d from the enalyaia of ch.ta is t h.e same for both kinda of analyoos, 

namely, the ma50itu·le of gcnotype-environn,ont interactior.s is a linear 

function of the enrlronmontal etf8ets (~ia.t he .r and Jones, 1958; Jone~ &."ld 

( a.ther, 19.58; Jinks and S te:"iems, 1959; Bucio 1'11.anis, 1966; Buc.1o Alanis 

end . d.11, 1966) • 

'!'he analyei.s of Yates and Cochr.im (1938) is spplic&l)la to any 

number of strains cf varieties t::rown 1.n any number ol environments. 

'l'he secon d analysis in its pres~nt form ( Pucio Alanis, 1966t Bucio 

,'1.loni3 and Hill , 1966) is appropri t?te on..ly to a :pair ot i nbre-1 lines 

a~d the generations that can be derived trom an init.ial cros s ·t.-etween 

them. 'l'hia analys1a 9 ho11eve.r, leads to more 1n.for:11atlve co.ncluai ona 

and c .an be 1.1sed to predict c.u:ros G eeneratlona as wel l as •crosa 

on vironmen ts. 
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modeJ.a of 541;;nas and envir.o.mr;en tal action and eenotype-env--irou:nental. 

iu terac tion anti the an.u:;8'..ia of :ucio t,lanis W!J.-~ ~xt.ended to cover many 

inbred lines and erosi!es omon5 them. 

l'he rolat.ionahip o .t' 1>c1t·an~.:::ters used .in the mathodG o.t Yates and 

Coc.ri.r~ .( 1938) .aad .r.'inlay nnd. 1','ilkineon ( 1963) aw:J. of Perkins and Jinks 

( 19GCa) are sho.m 001011 :• 

_..,,... 

G~netio v9lue 

tz;nv:!.ronment 

b 

y 

X 

b - 1 • f 
l - 4 •_r -y • fl 

x -r cs 

Inspite ot tha proe<ance of .g<::n.otype-t.nvironment interaction, & 

'breed.er is tryi r..g to J)rod1Jce a variety w:l th good c;eneral adaptBt:!.on 

or to bree..t varietie~ adapted to spec~fic environtients rd.thin which a 

oource of phenotypie Y,.r:i.ati on. As it is under the contro.l or gei1e , the 

a bout t he t:,pe of ge.notyp e-e-nlfirorH.11.ant interactions involved. in 

population.a help tbe plant breeders to broed and to aoleot bette-:r 

virietles. 
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The objei:;t ot t he pro'i3e.nt investigation is to study the 

genotype-environoent interaction 1.nvolv:1.n.g yield and yi.eld coo:ponente 

and some mc-,rphological and developmental c harnet.ers ot rice (Or.fZ9. 

i\. axr; interaction of yield .Eu1d yield eoMponont s ot eight parental 

line.ts of rice fer season l. 

~1. GXH interaction of yield and yield. co1::pou.ecrts and so~e morpholcei,cal 

seasona I Md I!. 

characters •O'.f eight parental lines of 1~1ce for ee;gsons I and t:r. 

D G t"~ 1 t t · t i ld • i 1 1 t. · t 5 ,.. • ..1 , • .~.t:. t! arac":t.on o y o - s.na y: _ e _\ cor.~ onen .a o- _.2s ar.h, 

their 5 -parents. 

tUl wel"e i11vesti5sted unaer eigl,t arti!'ieic.lly !)?'oduce.l 
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There sre some papera d&;.i.ling wi.th t he probl&ms 0£ Btmotypa­

environment interactions in varioua crop plants but very little is 

known about .it in rice except the studies on V.'.lriety ,X fe1·tilizer 

1nterw::tions. 

Johannsen ( 1909) for t.bo tir6t tim• put :forward the idea of 

pa:r·aonal endoWlllen·ts of an individ·t.tal .are not solely due to genes but 

environments also play a. significent part in detei•min.in{J the life 

sho?.1ed that seed weight i!l dwar•t be~ns was the product of '00th heritable 

~nd non-heritible effects and t he phi'inotypie vca-iation in e.oy -pure 1:inct 

is due to er1viror11nents. 

Keeble a.rid Pellow ( 1910) .ahoiiad t.i:la.t h&ieht iri peas was affected 

due to .se.asonD.l fluetuation~._ He aloo refer.red t b.:1t caution ahould bit 

t ak.en d.ur-ing the col lllcUon of data fro.Pl plauta grov.i.ng in <liffere.nt 

SQ~sons for observi.ng the seasonal !luctuat.ions. 

Ba~t (1915) reported tb.E.it ths e·ontiouous variati.on in the 

oog.rcBatin5 g0nerations for a quantita tiv• cnaractor wns due to both 

genetic and env~ronrnental •tfects. 

f'isil.er ( 19·18) tor the firat time doveloped a ota.tistic@l. met bod 

for partitioning 'V:iriance ot a quoot.ita.tivo onQ.raoter in aai regati.ns 

population& 1.nto its gooetic sn<i envil'1lrunental compon~nts. 

liayeii ( 1922) stuclied on the production of protein 1,D Maize aoa 

~uig~sted that low eor~elation could be oxpocted whenever the expression 

of a character wsa strongly intluencod by the surroundinl$a in which t he 
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non-dor.d.nant a."'ld Cl.ll!lUlative in acU.on. 

nascd en the m~:thematical mocfols ot Fioher et al.,(19}2) 
' . ~---

techni.1ues l1ave 'been dev,Jlope·3 to t~ke into account the effects dut, to 

J::tr; .. k s and Stevens , 19.59). It involved t he partitio:1,,ing or the variation 

of q•.1m1ti taU.ve data aeco?·d:i.ng to -senetic and environmental effects an~ 

their interaction ot inbred linee an,j t he:i.r crosses in ~1:leoti&.."13 .ru.Gti ca 
.__,_. ..... - - ¥ii'PC9',e 

o! the effect of envi.ronr;ient. 

va:.dtmr.:e within soV<U'3l o.lonal populations. Upon anal.ysis, th13se estimates. 

exM.td.ted a s.lgni:tic.u.nt d:U'fere1:.ee for characters controlled by genea ~-

ua.r.1,ely a true e:nvironmentt!!l erroct and. go:not::•:t:Je X e,wironm:ent i.nteractic:.n. 

cpeci.fie comb.tnins &bility ,vi.th loG~tions aud ye~rs for y10ld in o.orn 

a;;1d £ouud that the latter interactJ~ono were gr<tator t b&n the corresponding 

.fej<tr (1958} stated tnut the variation ~r:ia not only by environmental 

ef'.f'-ect but also due to gGootyp& I e.nvironm®1;t interactions. 

Matzinger et al., ( 195?) dl!mo.nsuatod the pre:.1tmee ot large 

1,1teraetiono or ,~naral combinin5 ability with e.nvi r i:>n.r.ieut for yiel·d in 
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corn, Liang ( 1:)6'1} tor yi0ld and. other characters in Sorghum and l nrolt! 

and Joshi ( 1970) f0r yield a.-cd. yield 0-0m-,:,onenta in whel.!lt• 

f'inlay and ~ilkin:Jou ( 19fi,3) heve devftloped statisti cnl techniques. 

on. the meM y:i.eld of all va.riet.:tGs for each site 4-ncl eea.s<>n wl1e-n t&sted 

fc,1· varieties and aitoa bad a hieh decree of lineill'ity and h.?.ve been 

Pfahler ( 'i965) per.tormed an exporirr;:.,en t to d~morrntt-.ato tha 

eovirotl!llcntal ve.riability and genetic divergity within po_pulations 

of oat anti ry8. He found that the per.fol"rn,1nce~ of t he Yarieties vnried 

with the. enviro~enta i.ndic<1ting the presence or ,e;6not;n;,e-en•ironment 

interaotionn • .Be @l.so notod tha t the vnria.tion of the popiilationa na 

due to a true env~ron.'nent~Jl effect and a eenotyr,c-environ~entsl. 

interactions. 

envir.on.mental variance ue.t·• obtained fo~ veget.3tJ.va propagules ot 

cl.at& 1ndie8ted t tmt .neither cutting regimes, nitrogen lcvsl 9 nor 

genotypo a.ffecte~i the eetimat~s. T:l:1e rGt.mlta inJ icl:'. ted that h'Senotype I 

e!wiro:rilllent<?l. interactions could be ignored iu t he estim~tion of tl1e 

devolopmea t ar.1d seno type .x enviro11,,-n(i1n t in t~racti ons in Corn 5el t 9 eamayo. 

'l't,<t yielj of 'J6 sin5le croose,s we-re compared otati .;ticnlly at It plantin." 

ratoe (8,000, 12,000, 16,000 end 20,000 pl.ants par aere) &t Ames, Ankeny 

and Iowa in 1961 and 1962. A compa.ris~n or the alope-.s t he quadratic 

.. . ' 
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regression lines of yield of' plant po_pul .:at1.ons and genotype X 

environmental 1nteraet1on.s of th'!- 3 t3J,es of Cl"oe;ses studiod indie-~ted 

when the population lev~le were chsrnged. 

R~• il i:,!•(1967) stuJiec? varioty :;: environmental interactions in 

rice in central and Southern Korea and found cignificant interact.ion 

cmly in variety X yea.r in. Centr~l "Rorea. 

Horishiina et al. ( 1967) made an analysi.s or z~ne tic variation in ~-----
plc..nt type of rice mid seusonF,l chang.e in. genetic plant ty:rH,. dttnot;roe X 

uoi.ng 1•
3 

lines frol!I the ~ross ea of Peta•.- "f.. 1-c cot:::.e, whieh were gro1:n 

in wet and dr:; crop sea.sens. ·The resul tr; o'!' v :.:iri.ance ar.a,lynia s howed 

·thf.it variance due to genoty_r,,e ~ season i n teractions wa$ sigriificantly 

controlled. Variation in th~ magnituct ll of ee1.tm:mal differe.nc~s in 

va1dous characters wre estimated by ttslnrr t he response index 

'i vret - Xdr 
R = -~ • tt W!lS co:ichde:1 that s.olecti<.m for seasonal 

xwet ♦ xdry 

adap tihility -end high yielding capac:lty rn,lY be made .simultaneously 

by us1.nz ccr.tain g~netic ed. teri t.1 . 

Ananda. ( 1968) ment:loned the relntionstip bet~X}n variety and 
' .. 

environment in '.\ hee.t. Var.innce an.slyL,ia of data from trials involvins 

12 varieties at 4 locations for 3 ye&rs, s hoved variety X locru.ity X 

ye sr and variety l local:!.ty interacti ons to be ~ii;nifi.e~t, 1nciicatina; 

intr:,ract:Lon variances were four1d to 1foc-re&o-e wi tb t h1t inerea.se in t he 

numher of localities. 



t 10 I 

. . . 
Kawano and '.L'akahashi ( 1968) studied interrelationship between 

plllllt characters in rice 81'.ld concluded that the genotype X e.n-.ironme-nt 

iut0ra.ctiona acted as a li..:ni tins factor for n~g -?1tive. correlations 

Baker ( 1969) ct~rri~d on an experilllent on yields or ai-x ei~l ti.vars 

of hard red spTing wheat g r own 1.1t each ot nine loc.a tions in t1•e 

di!fei'o.nt years to ev~luate genot:,p& X environ,nent inter~tet:ions. Be 

concluded tiv.rt all the genGtJpe X environment inttH"•9.~tions excapt 

genot..Y1'le X year were si.£;r.tificant ond i ~port;)nt. 

Forkins ( 1970) worked with the final hei13:h t data or a ctiallel 

F1s of ~fic;;;tiana rus tic<\ had an average b.1.r.;her performance an•i a ........,.,_., __ ._...... .._ n:rrm 

.known to have on epistaU.e con tributions to t heir gener.ation .means. 

to mi!as1ue the genoty_p8 X envlronmeu t iut"raction.s. 'rhey mentioo.e (i 

that the evolu tionr,ry rote of genot;r.r,e X environment inter~oti.ons in 

bo buffered a.gain~t t hG onv:lronnient or may vary in mi adaptive 1na.n.ner 

concluded that 'botb linear and nonlinaa.r r$s;pcmse or env:i. ron:"!!ent W8,l"e 

c ontrollod "bl a{t<.iitiv4' an,:1 non-additivlt vari ation. 'i'h~ el'.tvironr:ien tol. 

vsriation W8.S also 6tudi,id by 1rripp ( 1972), Hardwick i!lBd ti God ( 197.?) 1 
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out the phenotype-environm�mtal int�ractiona. 1'hey mentioned th,1t the 

ro-:d sensitivity to chan:':';e in envircm:,."!H!mt bas b00n exar"!i.n�rl for dikaryotie 

bt?.tw�en the�e n:s,Pocts or phenotype in a po:pulat:i.on in •hich both we1�& 

segr&gating sinn.tl.taneously_f• for a eollcctton or env-lrcmmonts ot diverse 

so,; of ti,it variation in these tiilo. aap�cts was inde_pandimt. In a more 

un1for� set of e�viro:w.enta, the aasoeiation <.li.nar,,peared, demonstrating 

end secondly th4lt atleast in cartoit1 eircmnt>ta.ncas mean expr�nsioa and 

linear sensitivity w.e1•e deter.ruined by se1)arat0 gEme systeros. The association 

bet1y-cen mean e-xpression and. flt.'ln•linaar sensitivity also depen:iied on the 

po..rticular 3et of tmVil'ooments eonaid.ere<i. It Nas concluded that the 

relationship betw.een mean exp.reeston and s@nsi-tivi ty was markedly 

ird'lueneod by the environments invo1vad, and th�;1.t -euch co!n'b:.tnat.ion of 

ga1:etyp0s, onviri,nman ts ar.d characters -should be tr�ate-d 1u1 a separate 

.r'lowier al'ld .hoche ( 1915) observed. a la.rise enviro.M1e-n t!ll. e!f ect 

when ho worked oo some agronomic- and quel�t1 ifotg of spring and n.nte.r 

Khalaque (1975) workod on gen.oty:pe-environ:nent int�rmctious for 

ei�hteen quantitative characters in a 5 x 5 diallel progenies of r.ice 

over t® season.a. Boarder a.."l<i f;;unus ( 19Tl) aloo 41.Ade a study of 

genotypo-enviromnent inte.raction shown by headi.ng and barve9t�ng time 

..

cc?4poaition , a po::,it:l.ve nssociatio:n was .found \J~t':/nen l'!IOtm ex.3H~l)SSion 

and J.inear aen~ittvi ty. 'rhe cori·elation 'Re.s lt.H?1 hcrnever, and approximately 

• 

• 

• 

• 
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of )i,r~:.:sioa eonrr:~stT:i.s. t. All ct: th.e~ 3howP.d. t h:ii t genntyp~-env:tri,n~ent 
~ ....... - ,...... ... -·•-~ .. ~.....,------· 

I 

int.ernctione were operative in l:oth p '3rf:ntr,1 an:.1 r 2 f;ener~tions and 

th~t a sir;nif.ic~rnt ,:portion of these int~r1!Ctions was accounhd for by 

t he linee.r function ot tbe env:i.r~ncie.ntal m-:?-ans. A :p.:-.tr.t of the intort,cttons 

n.nd 1-es.s in good environm-en t in both the eror,s. 

1n 1975 Zube:ri and. Gale 'll'orked on t m effect or soil nu ·tri.ents 

ch~tn•y~d s:i.r,i:n.1ficant effect of 811 nutrients and Co h19d the gr&atest 

envir.onmeut intaract:ton:, !V'!.d env1 ron.mental mei\n were :fou.od for all trait~. 

cu.1 ti vars grown in eaeh of e.ixty thr~e int<?.r11at.ion,~l environments to 

uslno nume.rier:11 cl,113sifi.cation def:tned serp<)rately gr-our:,s of culti vars 

ond gro11ps of environments baaed on a:.i.mil:~itie~ in :yield performance. 

Thi, pattern ani:.,ly3is also provided useful mean s of .studyi.i13; the yielJ. 

::.1e?"!'~rrr.ance of cul t:tvare over l8r:~• set of. environru,enta, surnl'll.~rizing 

J 'Lin !!.1 gl.o(19?7) prP-sontild. • model eor.ibi.nin('; fe~tures ot 

(i;:-lf.f'ine-•• diru.lel cross analy.sia with reg1·e:-.;s;l.on a.niilyois tor 
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t he co&bining abilities or e~nA.tie e f f ects and t ~e interactions ot 

made ·on heterc,si.s and heteroaia-environm~n1t inte:r&cti onso 

Kayaatha ~net ffoyne ( 1978) worked with fiv-e ro:aistant sueceiptible 

cultlvc1r •s egle' were s ro~n in f.anse.s in 13 enVironm,:ants to evaluate 

t heir perfor~ance in di :rforont environrnent fw. coJ1c.i.i tions an,l t4 exan1ne 

the usefulnesf? of rer:reosion 8'J>proe.ch. fo~ @n.rirc•nmen't.s. All the 

exhi.bi tad a w.Lie rnne a ot atabili ty 1>.:,rarne ter. oe t iwt>,te!l anJ. t he 

envi:con.ments. F'rey ( 19G1+) in Oa t a <:::t~ ~~€! L.} and ;:jt. Pierree 

~ ~• { 196'7} in lmrley also r ~portcd slrnil ,'.;.r k.ind of l'i.!$J.l t5 . 

cu l ti vo.r interactions .1.n ei tbar s y,;t~m could complio~te selection and 

repid elimination ot large numbers or pro~eny in a bre~di ng p~o~raamo. 

1::aker (1 974) explored. eult,ivar X •}y~t em i n teroct;Lons in r.;o.r-ghum and 

found aimila.r. raJ1k.tns of y:i.elds of four eu1 U va,rs in monooul ture. f inlny 
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'l'he ,irmt~ri.als uaod eor.sistad of ei0ht rice varieties ( th.re• 

local rmd five e:irotie) and F2 generations of f ive ci·osses made betwe-e-n 

fiva tall and d?Jart varietJ.es. 'fhe varieti os and t h.eir cha.ract(:>rs were 

a0 follows 1 

1. Noizarsa.1.1 {loc.alh• l'lant tall, long th r.mrl bresu.tl'1 of tlag le&t 

moderate, ll~at below nag leaf' veey long and narvow, leaves 

dro.op at maturity , susceptible to lod.gin..l! end disease,highly 

photosens:i.tive and yi eld moderate. 

2. ~ad.shobhog (local) a- Plan t tall, lon3 and narr ow flag lea f and 

leaf below tlar: lcof', susceptible to loclgin5 and di.aeae.e, 

photosensitive and yiold mode~nte. 

3. Ka tar.ibhog (local) ,. f'lant t~ll, fl ~g leaf molor0tely lon~ and 

naJ'.'"i.'OW9 loat b(3low flat 1~~£' long and narrow, leaves droop 

at maturity, suuceptible to loclsing but resistant to disease, 

photo-sensitive and yield moderate. 

4. Chines e (exotic) ,- Plant shoI't, f186 leaf short and broi.ui , leaf 

below flog loaf short and narr ow, resistsnt to lodg;i.ng ·but 

susceptible to oome diseaGes, pr.otoneutral , e :,.rly maturi...11g 

anj moderately high yielder. 

5. t ,-.- 8 (exotic) •• Jllant snort, short-broad fla!J loaf and leaf below 

flag leaf, re3istant t o lodgi nf~ a.11.;l diseruJes , photoneutral, 

late flowerine;, hiah yielcler. 
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lon.g-n.uro• leaf below fl ag leaf , resistan t to lodging and 

yielder and p ho·toneutra.1. 

8. t t?-5 (exotic) :- Plant 11otJ.erately short, s hor·t. broad f.18$ .leaf, 

moderately high yielder, lgte m!}turing and photoneutrru.o 

lines r !!11se-d from th.~ r 2 seeds were of thB i'ollovdng eroaso.s : 

1. Chinese l Katarlbhog 

2c n~-8 i Chir .. liee 

t hey wer e, t ransplanted ta 30 em. earthen pots (on,9 :pot per 1>lant) 

contnining 8 differer.t nutritional tr,!w.t1nent of J•l , P9 K &n,! t heir 

combinet ions ineludinz t he e.ero doe;e. For each senm:-i1, a t o t al n u.mber 

pots ware randonly u-ran~ed in tbree r e:plieat iens. 'f hore wore 123 pot s 
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ln anothor set of ex.per.!.mcnts the .seet18 of 10 populo.tiona 

( .5 F2s and th~ir 5 :parents ) were germ.1.nsted in well manured earthen 

pct.s (one pot per population) c,n 19th July, 1978. !~t the aee of 31) days -

seedlings ·wer.e tranepla.lltod in 30 cm. cnrthe.n pots {one plant per pot) 

containing the sa:me. 8 treatments as ua~cl in the e.>rperim~nt with parental 

ll:neG. 'rh9 pots w~re arrar,g,:!d: in ~ix r ,aplie<?.tiQlls ei~ch or which included 

1GO pots. l'ha:re ws:ra two ·pots per population per nutritional treatmont 

an..i a total ot 9-60 pots were iI'l tna e&po:ri~ent. 

i~ , 11 .and K respectively. The pots cont:.11.nir: .:,. di.fforont treatrn.e:nta, 

we.re randomly ar-:raaged wtthin a r9plic r'2 ti.o.n and ttay were pl~eed in 

open sir and ur:.der direct s-,mliiht in the riotnnical ·•ese.irch Garden, 

university of -~ajshaJ.ii 1 lhn.eladosho U.sual ~adinco and 1rrigatio1.1s were 

done whenever it was neoe.ssairy. 

'l'he <loses of fertilizers ap.r,lied were 5 tsris of Uroa for N, 5 gms 

or tr1:p1.e-su1,ar-11ho::;phate (~r. s.P .. ) for P and 2:::' t9'!G o:t muriate or 

potash for K. The f.trst dose ot fert:tli!!.ers appl .1od 1."lcluded 2 gr3rJ or 
tJrea and fi~ll amoun.t o.f tripl.e-supor.-phos1jhnta and of mu.riate of potash. 

'i:he:, wore mi::ted tb.o~ougt,ly ,nth tha ao:ll or pota bef'ot·• tr.ansplantat.ion. 

The S$Cond do~:,e v.as of 2 &1::s Urea and final -dosG ot 1 gm Urea onl.7 aer-e 

op1'lli,,)(1 at the t:t~e of tiller init:tatloo eo,i of nowed.115 respecti?ely. 

1)Bta were collected on i.mliv'lclirnl plant baSJiG and snolyees wera 

made on the mean Y::J1ue of two plants per trea t ment per populat:ton. 

D:il.ts wer e taken on yiol.i and yield compononts acd on so·me 

morphological and developmental. charactora of rice. ·rne charactor.s 
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wer e as folloiia : 

1. l .ength o .f p&nlcle 1 1,enirtb ot paniele was me8aur.ed 1:n cm f'rom 

the f i rst node of p,:-irae.ry br,anches te the tip of t h~ panicle. 

2. Wurnber er prirrmry bratichea/panicle : 'l'otal numllSr of primary 

branches per p .. ~.icla wero countedo 

3. !lumbar of spikelets/ponicle I l.t incl~rl&s t t e total number of 

counted. 

after eomplote sum dryin!:!o 

fo 'iielcl/Plant 1 '.';eis:;ht o! tottl fu.Lly dcv\'il•::>p ed. sunurierJ kernels 

of the plant in gm. 

7.. 'Number of till@r~ 1 Total number of tillers bea:riw~ panicles 

ware coun te(l. 

grains was taken in gm just after harV•?-S to 

2. Vry ahoot -'ii:.ig"lt {lJs ·•;) s i, fter harvesting e plants we re drie d im 

th~ sur.1 for d;!ya together, t hon ,a.f t tar keor>i lle; t harJ i.n a.o 

oven st 1(,\Q°C for 2'• hours t h1a.ir w@ithts wer.e t ah.on in gm. 

3. Fre~h ·root wei:3t..t ( f J;,') t ti fte.r barvest t hli root of each plant 

wma removed by p r as :-1ing with blotting P lJl)'3i"e 'I'hen t he 
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4. Pry root weight ( DfL'.') a The roots after prQ:i,er ,wsning were 

dried in the su.n for several d3ys and. t hen a.fter .k.1lepiu5 

the-111 .in an oven a.t 100°0 .for 21•- hours their weights were 

then taken ~n gm • 

.5. r,1;int hoicht (f>!r) 1 r lant beight wes meaou:re,1 in cm f .rom the 

bfolae of the plant to tbe tip of i ne main t i ller. 

The data for yield and yield co~ponents of the t h.riae local 

Vfll'ieti~s were not available 1n -season II. The data obtained were, 

therefore, grouped 1'nto the .following categories as for analyoes : 

/,o t'ialc;i and yield COi!lponents of e lght p;;irental l ines for season I o 

n. Yield and yield components and ooma morpholog-ical a.nd d$V8lopm.ental 

characters of five pa.rental lines !or seasons I and II. 

c. 1/orpholog;ieal a nd developmental c h,gracto:rs of eieh t pa:rental 

lines tor sea.sons I and: II • 

. D. Yield and yield components of 5 Fi'' an<l t h0ir 5 parents. 

ln order to a'tudy the genot3ps-environraent interaction at 

phenotypic anJ gEmotJ}Jic l evels the data were analysed f'ollo1iling t he 

st.n.tistical techniques equivalent to those developed anJ used by Finlay 

end V:i.lkinson { 1963) in bt1rley; ~:bar hart and f..1.1ssell ( 1966) 1n &aize; 

Bucio Alanis ( 1966)., Bucio ,Alanis and Hill ( 1966), ? erJu.na and ~finks( 196e~ 9 

!m cio Alanis et: &1. ( 1969 ) in Nicotia.na rustic :11; 13:-eose { 1969) in grasses ------ - ----
arid Ya.tea and ~ochran ( 19.}e) in a group or experi.::-ients. Phenotypic, 

genotypic a..nd environr11ental varia.bil.ity were eel.culated by follolld.ng 

otandard procedures. 1'1::e eompomrnts or varis.tion, e;enetic a,n;J 

environmental ef.1\lcts includi.n1; their interact~ons were estimated 

followi.118 the motho<la developed by Mat.her and Jones (19.58). Detatla 

of the at9,ti.stical proeedur<ta i,.ere givon along "11.d.th t.he description 

of rasulta wherever it was considered neooss ary. 
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r-~ean performance~ of all the oeven cht.iracters over three 

replicotiona and ei5ht genotyp·e:, show that ·,n.ost of the characters 

( table 1). '.°£'he environmsntal means inj!cf.iteJ3 that the :populations in 

gr3na1•el. gave 'bstter yiald ,performances in treatfilenta having nitrogen(N) 

and. the _perfo.rmanoea s,ign:Lficantly decreased in other envirom:aen te 

( t!lblo 1). '.Che bigMot yield was observed in N}lK and the lowflst and 

more er lesa equ,u performances were found in K and O t ,r-eet~rients. <£'he 

ill K and o treatments. 'i'h1s indieatod that under good environments the 

difference between po-pulnt5.ons beco!'4e more pronounced t ilsn in poor 

env:l.ro.nm9 rl ts •. 

p,-,pulatioo meana OVllt'll' replications and tretrtments for all the 

ch1:1ractera are also ahown is table 2. Fopulation m.aans indicates that 

Badshsbhog gave the hi-g heot pauiele length, spikelet .number/panicle 

and k.erne-1 nurcber/panicle but ha,;l lo• yield performances. Kataribhc~ 

elso e ave an overall lo:ng pan.tole length. Chiue;;e ai-1d IH-20 gave the 

highest number af ;primary bi--unches/paniole and the b,Jst -yield :pe·rformanctto 

but lH-20 .gave much more spikelet nwuber/paniele than that ot Chinas~. 

'.l'ha hi~hest number of tillers was found in Naizar~a.11 and I r?-532. 

·rhe reaul ts of analysis or vari.ance of all t he seven character• 

all th:• cases against t.he experimental ttrror 1nd:t.ci◄ting a real d.1 ffereneo 

existed arno.ng the genotypes token. '.l'here 1111s ala~ a r •eal •ff •eta ot 

di.fferant tJPaatrnetlts on yieltl/plant ond tillor .auruber as t.he 1tea 

environ:Hnt Ol) is highly aigni.Ucsnt ,in theae charscte,ra. ·aut the 
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envircmm·er,t ('i'i) is non-~i~nificant i.n caae o! par..:i.c1o length• prir:iary 

branches/panicle, ap:ikelet nu.mbor/t,!.'U'licle, kernel number/paRiele and 

100 koZ""nel weight. 'L'ha analy:-.ia or variance ru,•tll.er show that the 

i;enotypea inter:a.eted siznificantly \iith ell the envlror.mental etfecta 

aa t be item O:rn wo.e bighly si,·;nif"i.c.:mt in all tl~,? ch~acters axe.apt 

pi"ima!'Y, bronch(;;s/panicle and 100 kernel we:J.ght ~e.r _e it wa& ncn-id.g;ni tic~nt. 

Tbis indie&~ t ha t all the senotyp-,s for all the characters exce1) t . -

prlmi,.ry bra11ehe1!!/pantcl8 and 100 kernel wei;;;ht .res1,onJ.e.:i dii'terently 

unde.1• di f'ferent ~nviron:nents. 

J.a the analysiia of variance a}iow that the sen1>ty:J~S responded 

di.fferon.tl::, trn~ler diff.~ror. t tr~a t menta, t he ne,:t-t.t.ol:) was to evaluto 

t t o individual eff'e-ets of the nut-rients .for e ach ger.ot;:;r,e. :For thioe 

t he environmental smn of squares was t~1&n partiti.cned into items 

tJeasuring the e:f.fec·ts of N0 p·, K anJ all t hair possible interactions. 

'file ~agoitudl.l or tba main off ecta of M ror a (\:iven e haraetor is the mean 

porfcr:na.ncea of p'lru1ts .recei ving N• loss t he a e~.n performance ot thooe 

not receiving :n. ,:ji w.ilarly t he n:ain •:fi'octa of i' ru1J. K is tile. ii!ean 

per.romance of plants receivinlJ F and K, lesi.:. t he moan performance of 

t hose no·t roceiving ? and K r€.0;1.fctively. Th.-, NXV interaction ies the 

moan :performance o:t :plants rJ3ceiv1ne N an:l f' , less t he mean of those 

receiving N but r.o·t P and thos~ recoiving 1> and not N, plus the maan 

of those receiving uei,the.r M nor P. 'C•he ~:;ct< interaction is the ma.an 

pe-r:forma:nc'J of planta reeaiving I', NKe rwr-; and rtU ,less t he mean of 

those :receiving n, }{ 0 NP and PK. ·rhe P:<.K interact.ion is the mean Y. , • 

pe:•f.ormance of tho.ae plr,mta receiving N, l"R, :.:tl and NA'{• lass t he 

moan o.f t bos,o rec.rnivin1t r , Ke !U' and NK. ~rhe Nl<P);K in.terao~i.on ia th• 

eean performance of those pJ.an ts getting N, I• K o,nJ f'.!'.-'l\, less t he 

mean ot t hose recoivini3i fi}··, in< , Pl!. and Jl[il nutr:!..trnta. ··rhe 1:rtecta ot 
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in table- 4. 

l'anicle length : ''d. th resr,,ect to pani~le lonE~th N -w/ls found to 

ht-tve positive GiGnifiear..t effect en Bmdsl1~bhog, r;--532, II'.•20 ani 

retarl'bhoe and nagative signtfic::int ef:rects on jh:1zorsg:!,l, ni-8 a,nd 

> 
snd a:tsr.ifie~nt on In-532, ITT-20 and Kat$ri.bhog but 1 t was l'legn.tively 

signi.ficarrt on the rem0lnin,g gi:.-notypes except Oltlnese whe.r• its eff'e.ct 

elgn!ficantl.:, :po,;i ti ve effect on Naizel'.'sail, ;;ti.:tnose, IR-532 and IR-20, 

gheref:.s, tt1e oth~r four v arieties had si.'5ufi-:f'icnnt but ni5lg':ltive ,r.reet., 
'h Q. e\, b'ek 
"of k1- ' was the highest and po:iit:tve _ on I':~-8 a,nd post t:1.ve stgnif'l-o::int 

cm u~o primary branehes/pruiielo or Nai~eraa.il , Chinese, l Tt-532 and 1r:c1-20 

'1&hero@s the ef.fe ,~t . 119s stgnifioant but neg ntive in the ease ot t n-5 and 
~('( 

Ka.tGribh.-,1:£• _ ~: 5t5ni:t'ica.nt etfee'tl'w~~s noter.I on otlHlr two ~enotypes. The 

effect$ c! P was e.ignitieGtntly posit:1.ve on Chinese, l i~8. :t .·-532 and 

:r:a-20 bl..tt ne,:;;ative on l H-5 and Katorlbhoi. All the v0,1,io ties • -xee:p t J_ • .532 



n.e{~ative. 'l'hCJ interaction.a t{;~, NX and PK had sir.;nif..ica.-it effect on 

moat ot tbe gcnoty;;,oso Gi ,gnificant effect or NPK was not0d on Maizersa.11 1 

Batl~habhots, r:~-;,..o en:i r :i-:; ( ta·ble 4). 

:}11ik:llet Number/panicle I l?oa1tive and G1zn,1tic-ant i,tfect of N 

wa.s ob.6orve.d on the apiltelot nu.i:ber/panicle in !5adE:babhog, Chineo• and 

I ft-c:O but the e·f.fect Wi!tS negatively Gign.ifieant in r·-e, It?-532 and 

~~1 tsribhog. ~-:ost or the genotypes had e1,gn:lficsntly negative ,effect 

due to P exeopt ,Chinese, nl-532 and l i:':•5 w.he1•eas 1; had ttlg ni fie.ant 

J)osi tive eftoct. runoug the 1ntaraet5_-ons l?R produced sienificant effect 

in all the genotyr,-,as, s,y.ue 0£ tham having negative effect. NP e~'1,ibited 

poai tively 8i$nifieant effoct on Chinese, U,-:.B2, I 'R-20 an! Katri'bhog 

but significantly neeativf!) on Badshabhoz onl:i;~,'P had no effect on I a-5. 

NK h~d. si5rrlficantly po$:ltiv0 ef'fee·t only in IR-20 but t1:o e:!:feot wa-e 

·. signi . .f'icantl:, ne4:;ative in all oth~r .seven {{attotyp~s, exce_pt r.ataribhog 

where it was ·ncn-.signit:i.eant. Haizersail and lH-20 sho;,;ad si~ficantly 

n•ce;a.ti-ve effect and Chinese·,;aml Ir-t-.532 sliow~d u5.zn1f.icuntly :positive 

ef.fi,ct doe· to 1atera.otton N'.PK • 

.i11•rnel )lumber/paoi;;le : N producGd po~i.ti ve sizni.!ica.nt effect 

on the kernel number c .f ,hinese, F t-20 and r~-5 whil~ the other five 

&enotypea ;oer-e negatively a·f.feeted ind:ica.ting tha t N incr•eas.ed th.a 

kernel number in some e;,motypes and signiftea,n tly d-eereaacd the kernel 

nu.121ber :tn some genotype3. Post of the gauot:,,pee exhibit~d nega tive 

effect due to F; pool t:lve effect ~aa observed in Cb.inseo, 1;~'!"8 and 

t ntr-1 hhog. X increas;ed the kernel n•.imber or 1-Jaiz.orsail, Badshabhog1 

:I i:.J•532 and l}";-20 &o<l decreeised it 1n ca:se ef 1.:ninece, l"R-8 1 l ~-5 amt 

Kataribhoz. 'f'he affects of J\,'P was significently IJOsitive 1neaoe ot 

Chineoc, J ,().-8 and Rataribho,:; but it wa.a negative in case of Naiza.rsail, 
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l':-l'-532, U{-20 and n~-5. ·.rh.e er fee ta or NK was mgni.i'.'ic9nt in all ,,,----· 

t he canes except Kntaril;ho1i b1i t the effect was positive on Badohabhog, 

1 ~-8 and Ir?-2.0 only,. Msjority or the genotypeo exhibited neGa.tiva 

ef.fe•e.t due to l'K and m1K. 

100 'Kernol ,•;·~15ht & Al.l tho ei('.;ht e;enotypea s howed neeative 

resi10:ns e due to the effect or rl , which indica.totl decreasing effect 

ot Non the . 100 kernel weight. 1' had positive eff ect 011 Naizer.sail, 

B11rlnt1~bhoe, I R-532 and ilataribhog and n~sa-t1.vo e f t'~et on the rest four 

genotypes but the ef f.ect wcUJ significant 1n ca.ss cl i1a:izersa11, I R-8 

end U~-5.3.2 only. N.rt.'lzersail, Jfadsh!.ibhog, I H-532, ·1::.'l-20 and · Ka.tari'bhog 

exhibited positive effect due to K .. lJ.l the genot~1Ht.s e&:M.bited positivQ 

effect due to NP combination but the e f fect was signi.f'ic~nt inc~ of 

!~ai~ersail, Chinese, IH-532, It~-20 and 1~ataribhOcrJ• Nt had ai -nificaut. 

af:feet on 111_11 the genotypes except Na.izersail but the eff ect was positive 

i _ri case of :Sadshabhoe, I H-8, ! i:-532. r -,-20 tmd I~-5. PK produced nogatiVQ 

.effect in moot of the ea,ses . i!l>K b~d posit.:i.ve. e ftect 111 13adaha.bhog, 

Cl.dneae , l'•~-8, I1-r•5 and r,t1tllt"ibhog. 

Yield/Plant : f-1 and P p.rccluced signiticantly positive effect 

in all the g-enotl'J)ea in,l1csting that 'N and P ae-parately increased t he 

yi1Jl<l per plant. K signit'ieantl.y decreased t he yield o! all the 6anotyp as 

except Bad:Jhabhog. All t he genot;;pes exhibited pocit.ive ef'fect due to 

·,1:p. NK al.so had positive effect on all the eenotyJH~s exo.ept 1a-8. 'the 

·effect ct PK was po6i ti•,1(1 1.ncase of iJaizersa.11, Chinese. I R-532 , l H-20 

l ii-5 atl.d Katribhog. NPK hG.d po.sit.ive affect on the yield of all genot:ypos 

except Naizers..:.i:11 and IR-8. 

'filler mus'ber 1. N end P separately increaziad: tbe ·tiller number 

of all the genotypes. It had poni•tive ef fee t on Bndaha'Ohog. tri-8 and 
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r~-532 crnl,1 an:i the rezts exhibited negr,tive effect • .NJ:> and 1-!K also 

i.ntre:'l.sed the tilla~ nu~ber o:t all t he eenotyri t?a excep t Kataribnos · 

w!!ere ifP had no aignificant effect. 'Positive effcet. o! PK was round 

in all the ca-a oa exce-1>t Eadshabhog and l a~-2ci. r;./ .K also &i3niiie,mtly 

inerea..o.Jed the t iller nwnber in all oxcn:pt 1:iadshr.tbboi::. 
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The phonotypic variance WAf3 repartit1¢ned into ganotypie, 

cmviron:nental and G X 1S "Variation tro~ t he component analyzis of 

v~_riance as3umini a mixed model w1. th a fi 'Xed'. nur1be.r of populations ( g) 

:--:,O'\,U"C9 ~-,o 1) • E-Zr.)~c-tction or "°!.~ (" ,,.~. _,.. - - •v·n..~ 

?,.,;pulation (G) !JJ1 ~ 2 r ~ 2 re~ 2 
s + Gh; ♦ G 

Doee (E) M2 ~ 2 r g ~ 2 
E + 8 

G X z tit, ~ 2 a ♦ ~< r os 
&!'l'Or r;r4 ~ 2 

z 

are emrironrJs::.1J;al, genotypic and G X S 

v,u.:•1.emces respectively. rt1& genotypic, environ.c.entLu. and O X E vari.?meeo 

(~ 2~,~ E2 and b2,~ -~> were caleulat,?d os tolloas 1 
1.1 ...., h 

Esti:m&Jtea •of ~ 2cl , ~2Ga and & 2 
A along w-ith co-efficients of 

VBriability are sho11n in tabl• 5. 
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Greater portion or the total phenotypic va.riation wa.s ot 

genetic in nature in case of r,:rim'H"Y branches/paniele, apikal.ot 

numbor/l)anicle and 100 Kcarnel se1gh.t 1 whoreaa, the it1Jlusnee of 

~ 2
6 wa.s gt"eater t.han ~ 20 .i11 cas&s of panicl• lengtl1, kernel number, 

yloltl/:pl3rtt .aJ'ld tilleT number. The influenee ot ~2
0 :~ was ne$at1v~ 

in pT.'imary braneluis/p.snicl& and 100 kernel wight. H1ghe.5 t co-.•ffic:naot 

of variability for ~ 20 was fo.un.i ia case of primary b.ranehe1.1/panicle, 

spikclet nu:mber/panicle and 1<)0 kex-t1al 

C 2 
co-efficient of v~riability f.or o i was 

weight. The l?lOi .nitude of 

however, highar in cases ot 

p .1n:tcle leng:th, kor.n.-1>1 number/panicle, yield/plr-!nt. an:i tillel' ntm.fber. 

l,o'§ co-oZticient o! variability for b2G"" W913 .tountl in .all the cae·ea. 
I I..~ 
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(c) 

BiBD~-fican.t an-i the genoty;pe-s (G) intera.cted sicnificantly m th 
\ 

different treatments. Mi the interactio11 it0m is significant in most 

ef the cases, no im:no:iiate 6en.-?rol.1zation can ba made on the relative . ,. 

:parforma:ices of these genot111es cn,er a reotr:i.cted r ange ot environm~ntal. 

oontra,sti indeed, the an!lly r;is arguea thf:t TaH.d comparison e ein only 

be mad'! ·1n e ach. e1wironro-ant s.epar,.ite1y. 

Zi9ce the sna1ys1a ot variance can give no further uset·:.21 

to rezreas:ton analysis equivatent. to thcs~ developed by Yat~a and 

Coehran (1938), f'inla;y and •~illdnson (1963), and l:erklna and Jinks(19£8;. 

The e:tr5ht different treatment.a ot eori1binat:tons ot N, P and K were 

tT-eoted a.s different environrnenta ~r.icb were measured cy1~3,nti tati vely 

by tha ma.ans cf all the ei1Jht genotypes. 

i'.5enotypca lli1 th ,environment WG!"8 partl tioned into an 1 tam maasu.ring 

:ltemc ·which moasu,red tbo &eat·t0r or the points a.bout the rei_i~r:-es-sion 

line ( table 6). It is el oar froat the table 6 thnt major part o! th& 

~enotype-environment variance was dua to the diffo.renee between t he 

11on-s:lgrdficant. '.fhe div1at1on maM aquaros were sic:;nifieMtly greater 

t!1an t hat of error in most ot thtt caaoe exee:pt p:r.•i:mary ·braoches/pnniela 
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and kernel nurr.b~r/panicl.l. They indioa.ted that deviation from 

linear:i. ty can not ba ex:plainad 1.n terrr.6 of field error. B'ow·e ver, 

linear me~m squar-e waa sigr.ifican tly t!r~ater tho:o. 6:eviation mean 

+e in most of the c asea. 
i♦~ 
· ,. The rate of c hange ot in teract.ioos -within each genotype did 

not v ary with environment i.t the h~teroeanity .ite.;;i a.lone W:.\S fli ,_;niticnnt. 

Sach r:enotype bud , thererorft, its own characteristic linear raspcl'l -58 

to environmental change. ~hen the residual i te:c alone is sigrd. t'i can t 

1 t indicates nc, relationship botween. g• s an1i e I s. ln t he present ca.fie 

however, both th0 i terrls •her~ tested aga:tnst exper:t:;:ental error,were 

signific::i;.nt 1.n eas e or IHW:iicl.e langt.h, 100 kern~l woi (.";ht t yielct/plar.t 

and tiller number. !Jn t!w other hand th@ t-'o 1 tel¾s were non-a:1 g:ti .r.i c <m t 

in e ;;. ae of prim:u-:, brallches/panicle. :•:i the.r iiev1e:1t.ion or raeriassion i tema 

•ere sir;ni!icM t it.\ c ase or spikelet n.urobor/J)anicle and .ker.rn1 numbsr/ 

rc.$i.du.&l item { tac,le 6) to invec t.ig:rt.e the i;i.t511i.fj,cont pro:;.;ortion -::>f 

the genotype-env1.roo~ent 1.nteraction variJ:l_;;.ce aeccurtted by it. (}nly ·(t 

the priru8.l'y branehes/panicle showed significant. line~r variation which 

wt1s of inde11endent of tho nGn-line ar Te.riation of the 0enotype-

en\'"i.ronment int~rr1-ction 'but t h-9 V8-.l-ue was .eig!1i ficaut at s:t: le-.el. 1'he 

Qth.er characters sho1Ved non-significant val .. ~ea tor h0toro;;enoi.ty. 

Hei;·re.sa:lon techniques f"r stu:i:yin.g the G l to~ interr~ ct:1.ons are 

at'long the most widel.y used mett.o:la tor inv&ati~Jatinr, t he rcsp-onse 

patterns of the 3enotypes. ror each genotype the line~r ro""r-,~sion 

( b1 ) of individual v~luca on t he e11vironrMtntal •~ans ( S) wore computed 

amt. t !:i.e correlation co-ef'fic.i.ftn ts (r) be tween th81ll were also calcul1:1ted 



table 7 cor respond to the b. values of Finlt'1:Y and ~ilkinaon ( 1963) I 
1 

end to t he ( 1 + fo 1 ) Yalues of' T£b01"ha.rt and .. uaaell ( 1966); after 

m~·otract:tng 1.0, they corresponcl wJth fri values of Pork!ns and 

J:inka (·1968a). For convenianee ot •coo.parison of ref';rtrnaion v.aluea, 

th~f 1 v~lues are all'1o 1 ~cluded in t able 7,, Both. hlg-b and low 

corr.elation c.o-effteients (r) were :found wM.::h indie0ted llneM" and 

non-linear 'lariat.tons or these geno·types,, 

'i'hs rezres/'5~.on co-ef! icients are in effect meastlre ot r~sponses 

co-e.ffieicnt or 1.0. '1e5reasion eo-effic:lont~ > 1.0 and L. 1.0 indi cated 

by joint regress.ion, t he d:i.atribut:lon o! all t he e:i.r,ht b1 valu0s eare 

hc,te.rogenous a nd tor thia all th~ senotypes ,h"'d dif.f~rent roaponses 

For paniels lene;thJ Nai~er.sail bad an above avoroge l'aspont!e 

(bi• 4.49 ! 1.P.9) but the other va...~~tiea shoQed non-significant 

'belo'# ave.r;~e, respo-n.~e. Lo• correlati on eo-&f:f.i.cienta ot a..1.l th~s• 

var.:tatias, •xeep t lfaiursail.1 also showed t hat t he most of the 

non-li ne or TBristions were associated with t hefae genotypes .. <:11:tnese 

bi. values ( -0.12 : .o.,66 ~ and -0.25 ! Oe54 re,.0r,eetively) a nd ucgativ• 

low corr·alation co-effi cients which also in-tlicnted t he non-linear 

V(lrie.t :iooe. 

<; nly Badehabhog and Chine s e ahoiied significant line~ rQiip@ns;e 

to t he ctnv:Lronment.s in C !'J!i>e of primary branch~s/}Hude) a. Chin•s• ahowed 



the hi.ghost bi value. Ia-8 and I 1~-~ also chowed abovt't ev&rog e 

responses to tl1e environr.t-.rnte, tl19 respon.ae31 however, were oon­

ciJni:f'ic.:int. The lo:Jeat b1 va.lu0s observed in I ,-5(0~01) and Katam>ibheg 

(Oo02) r,o<;peet:i.vely :1ntliootad p:ractica1ly 110 re~,poll6'i to the e.nvi!'"onments. 

'i'ho otho.11~'.$0 V.[..rie1;ies, lhrl.z'er s tdl and r -: .. 532 a i1mved belo-w average 

r eoponse. Badohabhog and t1!linese .showe(l ': :: :· hii::b corr elati o.o co-eff.'ieier.1t 

ln t he oaM ot ~ikalct nun:iber/panicl& :r: ;~-532 showed the bichest 

linenr respon5e and ha.d a bi. value 2o61 ! o.?6. l' t also had a hi3b 

cor.relation co•ef:t"i.oient value indicating t he linear response aecou.ntod 

for rost ot the vari~tions over environro~nts tor t his genotype. 

Heizer.i;ail, l R-8 and Kataribhog sho•.ved abov9 average non-sigui.ficant 

r e spona~ to the- environments. Batlshabhog and I i:~•20· showed below and 

above averase negative respomses respectively and ba:i low correlat.i.on 

cc-offieient value. ':ho cth:;ir two var:t-0•ties s hoood below averilg tt 

1 .. e opontnJs to tho enViroD.ments. 
me 

l !~-8 and Kataribhog s tmwed hif.,;hest and above average si5nitieant 
• f\ 

linear resrions es tor ko-rnel m., .. ,nh-er/:pa-n::l.cle hu.ving b1 value-a 2o 78 t c.89 

ard 1.31-+ 0.67 respecti.,rnlyo '.l'.hou[;:h •Chine.:;o And .Uadsllabhog had above - .• 
average re t.ponsos (bi = 1.23 ! 1o58 and 1.21 t 1.25 respecti.~ely) but 

the 1•as:ponsos \Iii!.?'& non-significant to the enviroll.Jnento. 'i'he {oi/aa;, b
1 

:. ··· ': 

value was found in r~-5 (b1 • 0.07 ! 0.76). The other throo v,:.u:ietioa 

shoiieJ 'below a,rnr-t\{!e rea_pon.ses to the ~nvironments. t~0st or the Yariaties 

aho ~ed low co-relation co-efficient values. 

ave:r-sg;~ aign1f1cont response-t- to t he environments. ~esponses or 
!~a1zersuil 1 I R-8 and l~-5 were ·abovG over-a~• but t t;ey were non-oi-!,r! ficant. 



'1'h~ remaininl~ thr~• var.ioties 0ho"t.ed below averal&& re :sponsss. The 

correl~tion, eo-e.f'?ieiants war e low in moot cf the cases. 

In rel~tlon to yield/plant all the . varr.ietiea ~:i.:-eept rr~-8 sh.owed 

s:ignifieant H .no-1ir r,2cponoes to the envi:rom1e!1t12. ~-,,oni t ham (;hine@e1 

l R-532 and :tr.?-20 .eh1H1~d abo'"' avcr<'lg@ re11ponse.tl v:iierP.as Katarlbhort. 

,~aizers~'.a. Bad13hahltoi! and 1 ·.:1-8 s howod lX?lo·~ over:ar:-:e re.s~on.se.s to the 

•0tl,1irm1t11enti:,. Hit;h correlation co-ef:l'icient Vtiluea i,ndie.li\ted the line~ 

v ~ri;.ation aco-our.it-ad fo:r meat of thft variation ov>lr the environments 

for genotyJle. C:nly r _{-8 shor.;i:acl .non-s:tr;:rlificai'lt belo-a aviarn.ge reapons e 

.~nd law eorrelat:lon eo-.effici@nt v~ilue. 

All -Uie var·ieti.es ahtn,ad a1z;;ni:ficent lJ.near respr.ms~s to t he 

,.rnv1ronm9nts in ca.ae of t.illor ·numbe...-. luuon,z t l.1~Jm NEilzorasil, I J1-.532 

nmi I R-20 sh-owed. abc1ve av~rage and th~ othe.r .!';1.•..re varieties showe~ ~elow 

nverase rel-:iponses. All the genl)typoa had high co.rrela.t!Lon co-affieient 

v r-1.lu~s and indicated the presence o.r l inear vari~tion 1.1'.l t hem. 

Actual rea,:-cr:;si.on lines ot performance of ea.c:1 genotype against 

the correspo.ndin0 envt1~ornui:.H1't,.1l ffi\}afia are shown in figs. 1.7. To avo:1'1 

con::fuoion, ind1v1~lual p~inta wer-e not plotted in the fj.gares. Crossins; 

of roc~rec1:1:ton 11.n~e was very ma.r.k~d in moat of the char!l.ete.re in-:lieatins 

that G :X rt interacti ons w-:,r·e very marked in these eh,lI'aetox--s. ti'or ponicl 11 

!.enr;th Chine.~e ;nd 1 ~~.5.}2, f<'r 8]):U~elet number had::ihabhoe and F t-20 

reBpon,¼ed n.Ggativel.y to good environme;-, ·ts. Very ma:rked .-atf.erences were 

.fcirn.d. U."'ldow good environments in case of ti.ller· .r>..\.ml°be-r i.e. good 

em.rirctllr,enta increased thP. t .H ler nurtiber aml t he i ncreesini e> ft'ect 

Vrtr i.ed. in different g~nnt:-;r,es. 
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_.., 
The stability parameter s ; calculat~d by subtracting error 

ta o i'h .fro~ t"G(l1edu4er m. s . {~be.rhart and :~ussoll• 1966) •hich measures 

t he unprediet~ble i:rr-egularit:tcs in the reor,o:tse to t he env'lronmeats 

aro shol,Jln in table 'l • '!;he otardarJ error(::b·) Clil.lcnluted separately 
l. 

for each linear .re:.:r.reosion fro::u aov:i.~ tion are also included in t able 7. 

The st~nde1rd err,.)1' { }i,01.) p!'oves to too· h~teroeenotta as x.2 in t he 

t1artlott•s test {shewn et the bottom of e a.ch charactel" in teo.bl-J 7 } 
one 

i ndicated that the observed ei,in,1a.tion from their expected" .v~s 

aicrdficant i11 all ce.ees e .. xcept 100 kernsl Qre:1.~ht Md yield/plant. 

1:h:~u it i.nd.ieated that the senotyp0-a had th"ir 01i1n i11trin:slc: variation 

ta·~:.mnd their regression alG:>eo and W-OS ch&ractoristic of a particular 

pc.,pulatiou; and was under g'3netic cont:.rol. As revealed. £rom joint 

· regr·ession &nd sta,nd..a,r,i error (Sbt) ' t ne '3~ .has hie hly hetero~enoue 

in most of t~ characters. Ainong tho aaveu charactor.s panicle length, 

primary branchea/panicle end 100 kernel \i-eight showed considerable 

-2 st;)bili t.y as shown by their low ~:_;d values irroor,>eetive to their signs. 

ill o'ther charactGra ex-cept t1.llo.r number showed low stobil.ity &s 

1,,.:. "'h ~2 sho~n by thair ,ut;, ,,:id. values. 



FJ..g. 1. llegretNd.oa ol individual population ■ee.a on erdronMBtal 

■ea.a tor eight parental. lines tn pa,nj_ele length. 

f1C• 2. .Regresaio.n ct i.n:!ivi.dueJ. populat1ota Man on ndrou.•ntal 
mean tor- eight parental. lines .ta primary 'brancbea/,paicle. 

Hg. -'• R•~eeion of i.n-dirl.dual population Man oa ti1Ti.!'OA1BJ1.tal. 

aean. tor nght parental lin•• J.n sp~•t. aumber/paaicl•• 

:N..g. If. Regreuion of 1.ndi"fi4ual popUlation lleall cm o'lironaent&l. 

-• tor eigb~ parental U.ii.s 1n kernel QmMr/paniale. 

Fig. ,5.. Regr&e4d.on et individual. popul.ation aeaa on •n'Yiron.meAtal 

aean foi- eight parental lin~a in 100 kernel Nighl. 

Fig. 6. tlogreasi.on ot indi Ti.dual. pop-ul.ation aami on en.,rironaental 

aea:a for eight pari,ntal line• in yield/plant. 

Fig. 7. R~{!reeeio·n er i3ldi'ri.dual population •an Oil enYi.roaaental 
11&• for •~ht parent.al li.nea in Ul.l.e.r aumbe:r. 

1:he genot.yi;,es in the graphs (represented by their ffJ'ial 

numbers) are ae tollowa 1 1 • Naizered.1, 2 • !sdebabhog, 

-' • Ch:1.nese, 4 • IR-8• '• ra-.5:,2, 6 • lR-20, "I• IR-S 

a114 8 • Katari~bog. 



30 

z 
0 -

10 

10 

FIG.1 

t 
I / 

4 

f 
/ /_./~'. 

I ' / ,/ j l ✓' _,,,, 

I <,,;. </ / 
~ ,. ,.. -" .. 1/ . I 

, ? / . - ,.,.-- ,, 
, / . --/ ...----:---- -, 

//, ~--------·--- ' 

--

30 )5 



z 
0 -
~ 
J 
:J 
0--
0 
0-

FIG.1 



Z· 
<i 
ul 

l 

z 15 
0 -t-
<( 

J 
J 1~ 
Q. 
0 
(L 

11 

ENVIRON MENTAi... . IV\E.A.N 

FIG. 2 



z zoo 
<( 

u.l r 
z 
0 
1-
4 
.J 

~ 1{;-0 
0 
Q_ 

140 

120 

100 
160 170 180 190 



, 

230 

2 

Z 1~0 L---------:::::::::=:=-.-=::::::.--- 6 
<[ 

uJ 

2 

z 
0 -r 
<( 

J 
J 150 
Q. 
0 
a. 

v ______ 1 

110L-
~ 1-1 ----------Jt___ _______ ..1,_ ___ -ll 

14() 150 160 165 
S,NVIRONtvtS.NTAL.. MEAN 

FIG.~ 



z 
( 

tu r z 
z " 
0 -r 
'1" 
..J 
J 
a. 
0 
Q_ 

1 

ENVIRON ME.NTAL- MEAN 



z 
"' ul 
~ 

7. 
0 -... 
4 
j 

::) 
a. 
0 
n. 

20 

ENVIRC)NMEN1AL.. ME.AN 

FIG. 6 

60 



z 
~ 45 
I 

z 
0 -
I-
< 
J 
:) 
a.. 
02s 
0.. 

: 40 : 

5 .2S 
5.N VI I<! 0 N MEN 1AL- IV\ EA.N 



I 41 I 

(d) 

The relationsni~ that exists bQtne~n two or rnor~ 1n1ep&ndent 
. -

var.tables ot a populati-nn is called correlati on. Gorrelatlon 

eo-efficient(r) w-9-s calcul.,g.tod by usual rrroduct moCH?nt correlation 

r,.1ethod. Correlat:ton co-efficient:., 'w-lth.in' as well 11s 'between• 

charect.eris were :!lea.sured and are shown in tablcs3 and ·9 resp~ctivwly. 
, ' 

CorrGl.~tion oo-!'4fficient between mean (1) and reepcnse (bi) 1 

- -2 between rr.c-ia.n (X) and st.sbili t:, C\
1
> and between rcsponae (b

1
) ,and 

stability (S~) within a character w.:..,re calculated 8nd. are shown 112 

table 8. ~r.oan portormances (1) ware 3ign1fiC.!=tnt and po:,.1 t.i vely 

correlated with reGJ)onse {bi) in yield/:plant and t.iller number 

indicoting th,,tt the genotypes with hi[!h~r mean performances were 

resr,cnsive to the env1.ronmen.tal chenges. further the mean por!ornances 

(;.~} were significant and positively ecrrela.ted vli th stability (;;!) 

in kernel number/J>Bm.cle and tiller .m.miber in'Ucatine; a close 

relationohip e:d..sted bat,.,ig.0n mean perforamno~s ond st.sbili ty. Other 

c h&ractors showed uon-1,i~ niflcnnt corre18tion co-eff'ici.e-nt bet~e&n 

me :ln (!) and response (b
1

) and betwoen mean (X) and stability <'rr!> and 

suggested thtit tho two a<Spects of phenotyp e W3re 1nf..e_pcn·:ie~1t to each 

othcro '{'he eorrel.'iltion co--ofi'icient;s were non-eienif'ic.ant between 

response (bi) aml Bt,'i.tbiLity Cs!> in all the charneter.o indicated 

tha.t the ral5I)or..se (b
1

) and stability fs~) were 1·ndep~ndent ta each 

.I ~2 other, an 1.n:11.c.qtive ot dit'i'tu·ent {!ene c<.mt11 ol for bi an~ ;:.d• 

Cor.~elation co-efficients bet~een reoponses (b1 ) and between 

-2 at!ibilitiea ( Sd) a.11N1g the, charactoru ~ere etudied and are shown in 

table 9o In majority of th.a cg.sos t he cor.relotion co-eft'icients 

between responGes (b1 ) among the charactors were non-'3igniticant 



indicating that the variation in rt}sponses ot· a: character Iii th 

sr)ikelet. n.u:-r1.ber/p:utlc,le as the correlatlo:n cc-efficient in Uies• cases 

wore eisnit1e~nt but the r~lationsr.i:p 

1 • '- t "" ~ . i '~2) co!'re~a.,;;i..ons U-e 'l!eea s.,,B,b:1.h.t.es \•\t a.-r.01:.z; the character-!i tiller 

nn!r,ber showed oigni:ficent correlat ions nth po;;micle l ,enstb and ;yield/ 

pl.3.nt., v.ih&ret~s kernel nw-aber/:p~nicle s how~d sicrni:ticant correlation 

correlations with any of tti-0 el1aracters. 



I /+j J 

'l'oble 1. 

~;har~c'ters Tr rm tr1fm t .s 

0 N' p V 
.-J. 

T-, ':J't , ,,,i " ":,' ,.L, l)K !·t~K 

i: aniclo loneth 23.87 21+.oo 23.57 21+.13 2rt.44 23.98 23.55 23. 52 

Prim~ry branenes/ 
p':l.nicle 11.35 11 .. 33 11.50 11.36 1-1.29 '"5 11.42 11.71 11.i'.'i 

i:,pi~<.elet number/ 
paniole 178.96 176.44 17G.,92 150.35 179.90 181 1173 176. 71 179.71 

Karnel number/ 
pauicle 162.96 1lt8e.}1 154.65 161.94 150.;,0 151.50 1li?e85 149 .. 8.5 

100 k<?rnel weight 2.08 1.98 2.12 2.10 2.03 2.02 2.02 2.12 

Yio.J.d/pl aot 54.71 61.49 58.31 39.~ 70.96 58.23 41.60 80.85 

t iller DU~ber 23039 29.33 23.21 16.9~ 3-:, O;> ;";o ,,, _ 27. 98 18.33 4o.77 

TDble 2. lr'opu_lation means over rer,1:t.c ~ t:i.o.ns and en'li ronmen ts. 

p rJ;. bl-'•/ :•:.~!"'.nel Yield/ G@notypea A.J r;.nicla :-:!J)iltelet "WO 'l'iller 
leng th rian:i.cle nurn'c,er/ numlier/ kernol plant number 

prtnicle p.oniele wei.iht 

?':Qi'Z(lrsail 23.2? 10.48 125.94 1'16.15 2.25 55.88 32.09 

'.Badsha'bhog 25.06 9.69 220.86 186.02 1.65 43.05 27.00 

CJ?:i..Ue !:3tl 23.68 13.56 199.87 161.29 2.19 74.04 25.33 

r · 8 ~¼- 23.90 13.12 187.04 11.6.04 2.;.>0 .51.87 21.50 

l l;-532 22.67 10.98 1?3.37 139.21 1.82 65.49 32.91 

I ;~-20 23.54 12.89 221.41 191i-• .2.5 2.21 75.60 2'•-?9 

IJ~-5 23.48 10.43- 171.50 1M.99 2.18 49.62 21.09 

K~t::.irri tJhog 25.47 10.6.5 160.71 142.61 1.90 so.oo 23.15 



P-eeul ta ot r.naly;;,is of 'Vurlance of different ehara.ct<trs. 

Item 

7 

r;nv:i.ronmen-te( N) "/ 

. epU.ct1tio.n. 2 

c~rv)type(G) 7 

;,j;uviroements(N) ? 

G X ~, 49 

Ler>liea'ti<>n 2 

hl':<>or 126 

Gen0type(O.) 7 

Envi ronit& n t ( N) '? 

G ~- N l+9 ·"' 
Rer,15.eatioo 2 

~r~or 1;26 

Gene ty_ve (G) . ? 

Sr.viro!ltltan t ( N) 7 

u X ~~ 49 

Replication 2 

?.;rr,,r 126 

21~·12: 

2.23 

3o14 

2o'75 

2.06 

2L1907.91 

514.71 

~ 0 1 "'4 OU•:) 

44.91 

655.99 

1.30 

0.051 

0.028 

OoC.5 

0.034 

':';1.11&:r-._...._ 

1,.5e..oa 

1487.41 

53.84 

25.46 

,, z:,. ?6 

10026 ••• 

2.08 
o•• 

1.;}} 

1., 31+ 

nu.r;1ber -
19.c;!8 ••• 

62.62 ••• 

2.27 ••• 

1.01 

r.:ri:.i-:.'lrY brc~ricile¥'.r;i·1n:lcla 
~ .. n &!I - & ..,,.. 

~--i• s. V .A • 

0.98_ 

o.o4 

1.104 

1fa)2'7.64 

423013 

'191.09 

455:; •• 20 

315.56 

· 1.10 

17.95 

••• 

••• 
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K NP NK o ·~· . ~'\ NP'lf 

}".~nicla -- ).0~E_ ---~ . ,, ,. .. ,. . ~·· ••$ -.,: .. ••• ••• 1. -1.97 -6.11 -1.05 3.23 7.0:~ - 11-.25 - i~.75 
.. .. . •• • 4.1? 

. "-' . . " . • 11 ~ •• 2o 5.3•7 .3.51 -3.69 -2. 5'? 4.51 0.25 

-0.06 ••• "' -. "' •••• ,..•• ,. 0 -2.20 1.26 1.46 2.26 . . -1.46 
,, 

-4.39 
,. f 't .... • • • 8.93 ••• .. . .. ,. .. . it. .,. -2.6? .,. 1:, -2.07 -4.99 1.53 
.. . .. . .... 

1.6? 
... ..... • .. 

;;. 0.99 1 Q?, -0.81 0 • .53 -0.99 1.2·1 ·~✓ 

G. ••• , .. ii. • !II .. 

5,4o 2.92 -1 . 54 · 0.80 2.74 -0.54 -o.26 ..... .. .. .. 
-0.80 ••• • • fl 

7. - 2 .00 -1.9¥+ -1.94 -1.20 o.46 - 1.54 

8. 
"' ..• . .. "' .. ·"' . 'S' . . ... ••• 3.17 4.23 -c 6, -2.1? .. 2.j,5 -2.89 .-1.9? . .IQ 

l;zi1 :.·:~'!1vaz~ bt" :,,.., r. 1-, ,,:, "' I n :'.>. '"', ,., o • 'tc.J• .. -.1.. ,~ ... _ .. ..i,..,,..,,JJ. 
-~~~ . ~-.:;a~ 

0.82 
,I< •+ • o. '18 -0.18 • ..... 

1. 0.50 1.50 -1.00 1.82 

o.49 "' .. e •I!:. 
o.49 

. ... 
2. -0.51 2.17 -1 • .51 0.17 1. 17 

••• •• "l/" • • ·~ $ ... 
. .,,. 

3. 2.82 1.16 1.0 -1.16 2·.16 .1.50 -0.50 

4. -o.6£ 1.t>o·· ••• .... .... t::-•·· 1.68 1.32 .2.00 -1.ot> -o.66 
• If:. •• • •• • .5. 1.8.3 1.17 -0.51 1.e, 0.83 0.17 0 . 15 

6. 
.. 1!' '1 ... • 3.1, 1.16 o.84 -1.50 

...... 
o.a2 

.. 
2.18 

. ,., . 
. 3.16 

. ... 
... ..... .,,.. . .. , •·• • 7. -2.17 •i:.83 0 . 17 -0.51 1.17 1.15 0.83 

s. ,, .. ••• •· +,;, • • ·~· - 1.84 - ·1.50 -Q.84 -1.82 o.84 -1.50 0.18 

Centd• ••••••• 
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Table 4 (contd.) 

K NP HK. PK NfK 

7o50 
? •II, .. 

45.50 
"' ... 

-'lo.84 -12.18 

21.66 • 
l!I .. . •8 ♦ 

-37.00 .75.00 -}.0.') 
. ... ... ,,. 

61.65 
• • 8~ 

-.22. 3j .. 21.00 23.67 

*"'. . .... . 
-65.33 :8t.6? 0.01 

.. ., . 
.53.99 

. . ·• 
23.6•7 12.01 

..... 
66.6'7 

£. ••! -o • ., .. 

• 21.22 
.. ,... . . ,, 

-51.01 -;;1.01 

8. 
.... .. 

.39.17 19.17 

(Contd••••••••) 
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"' r- K r-rr ~"'' 't:,):( trf''.( I, .;: ;•, J. /. \ 

1•·io kiF·rv,1 , .. (',{ ,,.,. ,t 
.:.' ·' . - _.;...,:, ~ 4--~ ·'~J,.;...., 

e ••fl 
0.62 ••• 

0,, • . ., 
1. -0. 10 0 • .3~ 0.52 0.12 ...0.20 -0.10 

J!II ... ,. • ,ji 

2. -o.o.5 o.o~ Oa01 0.07 0 • .31 0 • .29 0 . 11 

t "'"' . ". ...... !ff :o,: 9 

-0.63 
. .,. ,, ... 

~). -1.96 -0.05 - o. 41 0 .. 25 -0.31 0.63 . ... ... "' ;, . . • ·· • •• .. .. 
'·· -o.49 -0.19 -0. 15 -0.17 o._39 0 • .29 0.55 

-o.41 "'·· O.lJ-9 ••• o.45 • •• o.41 
t!t ... "'*. -o.45 

• <t • • • 5o 0.33 -0.17 
II!,,.. ••• " 

..,jr. • tJ. -o .. 26 0.12 0.2~ . 0.16 0. 52 0.02 -0.14 
,II ••* ..... "·~ .. -0.13 -0.03 -o.49 0 .. 07 o._53 o.o, 0.33 f• 

~- ••• .. .. tll' • -0.11 Oa09 0 .. 23 0.17 -0.21 -0.01 Oo15 

Y-1 f.:""' d/D1 - · 1 t "" " !. , . . d;. • . ..... ~ 
••• ~ ,:: ... ••• .i- *. ,t •• 

1 o 8€~.99 . 12.}3 -41.67 - 10.99 9.6.5 23.67 -25.01 
••• ~ . ... " :J • • 2. 81 .,3Lt 5.00 2. 98 zc.66 · 34.oo -6.}4 10.00 
• • • ... "' • >t:• .. ... :• "ir: . I 'i' • • 

.... 
7. 52.99 1c1.67 -1+3.f,7 78 • .}3 67.r,7 }'7.01 JO 1-+.99 

4. 
• ~ 8-

22.tx> 
.... 

30.74 
.... :t 

- 13.ti2 o.o6 - 0. 94 .50.60:j, · - 2. 60 ~;,. "'"'· ... .. . If: "' *"' .. , . 
.5. 11lJ0 24 'l'+.10 - 1,.22 61. 10 ,51,.42 21.24 4. 24 

6. .. ". .. ·t. .... '!I .... . . ... • •• 120elt9 4}.49 .30.51 33.1·7 61;.49 0. 17 33. 17 
••; J!I, . •ft.• * • ,.,, •• ~· • •• 7. 87.01 1·· 3~ -45.6? 14.frl 13.67 39.99 6.01 .,. :, 

6. -·· 5;1.67 
. .- . .,.. . 

20.65 .. " "' - 17.67 
~ ill 

13. 33 "' "'., 66.33 
..... 

50.~J 5}o67 • •• 

-onti.l. • •• • •• • • 



., . 
2. 

3. 

l}• 

5. 

,. 
u . 

711 

3. 

-

·"' .. 
1 

4 

7 

J• .n 

70.00 

46.}3 

,..,,. 

... . 
33a6? . ". 

. ,.. . 
29.33 

?3._oo ••• 

51:-a?~ 
••<$ 

34.tt'l 
i: • • 

1.G.16 ••• 

•• and 

p 

9.66 
.... 
"' .. 

17.33 
..... 

27.35 

8.33 
. . ,. 

33.:;4 
._. .. 

21.67 ••• 

6.99 
. C'. 

16.16 
... . . 

••• at r:rl 
-- ::1 , 

: "tiai zer3a5.1 • 2 

i= I .~-8, , 
::& l '.t-5 ani.1. 8 

I 48 I 

PK NPK 

~ill•l:, n.u;;.b<-11.• - _,. 

. ... . . ". .. ,) ·• .... • •• -27._;L+ 7.66 zo .. 66 · 1:.1.00 1<~.32 

... . .. "'· ,t •• 

5.01 23.34 8.6? -2.33 -0. 35 
... .. ~ ., C >I! ••• • •• -0.3.3 2,1; .• .3,3 22.01 10.33 7.99 

..... 
8.33 ?at•? . .. "'. 9.67 

* •• 
20.67 *•• 1G.01 ~-

...... . " . ~ ... •• 1.34 33.34 28.00 19 .J1• 1}a}2 

••• .... 
-4.67 

. .. 
S.67 

. ... 
_3.33 20.}3 13.33 . .. . " .. •• -8.99 1.6? 16.33 0.65 5.33 

••• ••• ,. .. • •• -13.5c -0.16 25 • .51 25~50 21.18 

1; ' ,, ani'l 0 .. 1:·j lovel. 

= .Bmlsh:a.bh!'ig • ' ·:a Chino~e 

;a l ':.'l-,5j2 , ~ 
t) :: I ··:- :!(.; , 

:: Kata.t.'i'bbog. 



-- - - -- '"'"' ld 7 . 
Fa%:.icle ;'f.'i. ·tir./ ::;:-:1 i k•!1lt1; t i<r.:rn:.½l 'WC L i.e I -'I'illar 
length :ptinicle aum'be:~/ number/ k.a lt'1.wl ,1:.wt nur:1ber 

1? •m:tcl.e p aniclo wr:l:'!,isht 

~-i {; 0.74 2.15 1000.86 t31.C6 0.052 132.98 16.84 

~2 0.36 -0.11 ~f'"i • -\ ,,, :r.,. 77e12 25.55 -0.002 4o.06 10.03 

'a~'·• 2.06 1.101. 655.99 ,~ 791.09 0.034 195.39 23.76 

~ :; 555.76 411.64 22S • .53 6;;.28 ,.., • r 1'a- 3.09 18.'?~ 2.5,2 t.,~· t1 
.l 

.-.-•v' ~ 2 1.51 -0.96 li-2082 16.6;; ... 0.097 68.84 37.69 V, 
Gt~ 

CV ~ 2 ·C ,,.._ 8.83 3()1te26 51 •' c:4 1.65 335.78 89.29 B 
UeO_;.) ,')o~ 



ltem 

;eviation 

i~rror 

.Grror 

Jev.ta ti.on 

1..:r.ror 

Linou1· Tiegre.ssion 

h.1..ror 

} 

7 

42 

126 

7 

42 

126 

7 

42 

126 

? 

42 

126 

? 

42 

126 

7 

42 

126 

I 50 t 

2.06 

c.65 

1.10l;. 

75·1.33 
·791.09 

0.101 

,.. ... 
1.56 

6.q.7 ••• 

• 

Contd•• ••••• 



I 51 I 

Table 6 (ccntd.) 

7 

D€viation ••• 2.06 

12.6 

.. 



Geno·typ&o 

. . • . .' .., 
" ~~ ... .. ..... 

N21~e.rseil 

Badshabhog 

Ch:111-e se 

1; -8 

t .. -!}32 
I 

I H-20 

l;t-5 

Kataribhog 

I 52 I 

Hogr ~1eaion co-e:t' i'i-clents b1 • .s01 • fa 1 , etribili ty 7E: and 

correlation. co-et'f icie.nt (r) for t he eisht cenotypee 

grown u-nder eir,h.t d..if'ferent envirooocmts • 

....... , 
bi s~ fo1 

... ... 
"'d 

l 'ar~i.cle .±8.Errith 

't.49 1.29 4.00 -0.87 ,o.ea 
o.?4 1.64 -o.26 -o .. o.58 0.1a 

-0.12 o.66 -1.12 -1.73 -0.08 

1.97 1.87 0.91 0.54 0.39 

-0.25 0.54 -1.2.5 -1.84 -0.18 

0.19 1.17 -oe81 -1.05 0.01 

0.1~ 0.67 -o.86 -1.72 0.08 

0.81 1.15 -0.19 -1.o8 0 .28 

Bartlett's ,,2 
11,(d.f.=7) testing 17.81 • homori;eni ty o-f Sb.I.• 

P?:l:Tisr: b z,anch~tal1::i c1m:lelo 
UC~ 

i'l o.izer sail 0.71 0.65 -0.29 -0.99 o.41 

Badahabhoa 1.42 0 • .59 o.42 -1.01 0.70 

Chinese 2.73 0.58 1.73 -1.01 0.89 

· r " 8 l, ",. .. . 1.32 0.83 0.32 -0.91 0.54 
I r~-532 0.31 o.e, -o.G9 -0.92 0.15 

1 :\·~ 1. 58 1.)4 0.58 -0.60 o.43 

I R-5 0.01 1 . 10 -0.99 -o.76 0.002 

Kotaribho5 0.02 0.97 -0.98 -o.84 0.009 

Bartlett•s x2 to~ting homog111nlty ot sb:S. 41.29 ••• ('1.f.c::7) • 

Contd. •·•••••••• 
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Table 7 (Contd.) 

bi Sm ft 1 
c2 ., 

:iii 
,_. a 

.. . . . . ~1.i·~•~J.ot nu,:r;b.cJi.RJ:n :kl0 
~ --~- - ,www...,:ic. • C •rr..:.1·..-,u 

Nai2~raail 1. 99 1.02 o.9{) -sc.-6.2.7 0.63 

!5edshabhog -006'1 1o4-~ -1.67 -373021 -0.19 

Ghlnese 0~80 1.12 -0.20 -228.13 0 .. 19 

1 7?-8 1~81 1.2, 0 .. 81 -491095 0 .. 51 

I /~0 532 2.61 0.76 1.61 -513-25 0.82 

I ~•20 .. 1024 2o14 -2.24 .5.1, -0.23 

r -s 0~97 1.11 -0 .. 03 -4?8.70 0o34 

i;~t ari bhog 1~7it 01)91 o.?4 •:f$5o55 0.61 

~'-!,4llJ~:ri..2,?tni c1.Q. 

r;a1, zersail o.z.2 0.83 -0 .. 58 -620.56 0.20 

Eat.lshathog 1.21 1 .. 25 '0.2.1 -40;;.89 0 • .38 
' 

Chinese 1.23 1.58 o.~ -1'76.27 o.:,o 
' 

I '''-8 " 2.?8 0.89 1(1?8 '·-,~ ,!9:1i!4• 15. -~ 0.72 

I r:.53z · o.69 0.57 -0.31 -111.16 o.45 

l R,-20 0.29 1.41 -0.71 •302.48 0.08 

l '" 5 Li• 0.07 o.?6 -0.93 -6l,6.65 0(104 

Kntoribhog 1.31 o.67 0 • .31 -6?9.44 0.62 

llartlett• a .,,2 
td.f.1:17) testing ho!':OZ ~ni t7 of sbi • 

.... 
29.12 

Co.ntJ.. ••••·••• • • • 



CM.nese · 

Maize.rs.ail 

·1.85 

1.16 

I 54 I 

100 kr3 r"r~o1 tr.-1:;j_~-~h t. 
-·-- . . • ····r:t::'c:~ 

o.;9 
o.44 

1.10 

0.53 

0.32 

-o.43 

0.11 

0.08 

-0.031 

r 

0.11 

·o.68 

o.66 

0.53 

1fort1att• -a x;d ~- ?) tes ting homo·:;ouity of s._. 1111 11.13NS 
\ ...... , Oj_ 

0.79 0.27 

0.17 

Oo35 

0.11 

0.20 - 0.06 

-100.98 

-157.58 

0. 97 

o.-98 

0.89 

o.Bo 

Conti,\• •• •••••••• 
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- 1' 

)inizf.'ra,dl 1.24 0.27 0 • .24 7.62 o.ea. 

lk.dshabho3 o.88 0.14 -0~12 -1s.1a 0.93 

Chin~o~ 0.89 0.14 -0.11 •15e20 0.93 

I ~-8 0.63 0.15 -0.37 -14.09 o.e6 

1!?•532 1.67 0.11 o.6? -18.60 0.99 

I ~-20 1.06 0.12 o.o6 -16.89 0.96 

I -~-5 o.64 0.09 -o.36 .19.78 o.9J+ 

Katnr-.t b.hoe 0.90 0.25 -0.10 ,.e1 o.8J 

Bartlett's 
2 ••• 

x~d r •?> testing bo~oe~nity of _s~~ • 44.03 
\ . . ...~ 
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7:nblo 80 · Ho0ults ol -correla t i on co-Qff1eienta w.1. thin eh~aeterG. 

fl ~n3. cle length 

Spi~elot numoor/panicle 

Kern.21 nwiiber/pani.el& 

100 li,1.rnel waiffht 

yicl,l/rlant 

T:llla.r nurifi.>er 

-0.001 
. ,.. 

Oo'l4 

..0. 59 

0.047 

0.074 · 

-0.099 

0.22 

'J.lahle ti. Heaul ta or eon-elation co-ef!ic.i,am·ts oot:a9e11 resporu,es b
1 ' -? 

( upper rigt.t) ami bet~~11n stabillti.es ~\i (lower left) 

m,J011g ~haractora. 

P8.!'.ie1e 
le~eth 

iirim:,vy ; . 

:t)(1ni-0-1 a 
length 

....... •. ··•· / 

Pri.. bro{ 
pani.cl;a 

-0. 133 

1··-a-· e t•;as/ u.a. .u - ·· 

pmti.cle -0 • .251+ 
~;p;tkelet 
11 um bo r / 
panicle -0.075 o. 488 

r;o::'1\el 
nu.m'oor/ 
l•tmie:t.~ 0. 033 -o.oo-4 
100 k-ernel 
iitliGht -0. 232 -0. 29 

Yield/ 
plm1t . 0 . 225 -0.536 
'J}iller/ o••• 4 n tuil be r Oe9v? -Oe 77 

Oo6C6 

•• -0.892 

o.86s• 

0. 031 

-0.12 

-Oe667 

r~~,ran~l 
n~bt.~r/ 

0 . 121 

0.292 

o.421 

c. 258 

o.as, 

-o.6,4 

100 yi~l ' .-i'illsr 
kerntr,l _plant · n?J&11bor 
we-:Lt;l~~ • • 

Oo 11+9 -0. 61 0 . 021 

-0.:;28 0. 11.8 -0.18 

0.693 -0.382 0.609 

-0.283 -o.641 -0.388 

- 0.209 0.63ft 

o.lf66 0.60.3 

-o.26:, 0. 18 • 
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Means _or t~e~ve charactera over rGt)licaHona tmd genotypetJ tor 

two years s1·e shown 1.n table• 10. 'fho tatle shows thot al.moat all tha 

c1'..ar~:1cters -ere iaf.fected by seasons anil di fre.1:•ent nutrl tional trea ts.ants. 

Th& environmental means (tnble 10) aleo ahO\'f that populations in general 

go.v0 better :performance:J in N combination tre~tments. l'!.11 the characters 

cxcopt .!,anicle lan.i:;th, pri.mnry 'branchos/panicle and . 100 kernel wei1;ht 

~ro greatly affected by the nutri t1onal t1·catr.2onts. 

Population means over r@r;lioa.tione, nutr-.1 tional tre:atmanta ar2d 

B0l\GOns tor nll the charaetors are shown in table 11. Il~-8 and I t:-20 

nur--ibera of sr,iltelet and korne1/p~.n.icle was found in :V~-20 w'!'dl~ Chinese, 

I i •532 and IR-20 gave the beet yield perf.'ort:cances. In eaee ot till~r 

and dry root weight was h:t~h i.n I R.•8 hut the hi;heGt plent be:t.5ht was 

l~esul ts ct analysts or Vii.:>la.nce for all the charact~irs are shcHm 

i·a ta.ble 12. The results st,owed that th9 items genotype (G) on,l .season 

(Y) were higilly ai.5.uif'icant in el.l the• characters indicatin., tha t . a real 

difference existed amons the genotypes £tudied and that the genotype 

were greatly affected by seasons. 1'he results al~ s how t tiat a real 

of!ects of treatments were found in yield/plant, t:tJ.ler number, £r~sh 

nutritton (;l) 1te:Tl was .h.i.3h.ly ai~;rd.ficQ/lt in these characters. The 

other- ch~e:ctere exbi\,ited no e.fi'oct of nut.i .. ition. 'l'l~e &na.ly:Ji8 also 

· ~\\o'-» t hat the populationo i.ntcrac.ted signi:l'icantl;y w1 th all the 
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en,r.ironmsntal etf'sets (cli:nattc and ed~?hic) 1.n moat or lbe characters. 

1he item G .l Y was a1cnific;'lnt :Ln all the ca.sea e:1tcep.t :ln 100 •ernel 

weight whe4'8 it wns ncn-31.gmf'icnnt. The itom a X .I was non-sienif'icant 

in prit!'lary branchos/l)ai1icla and plant :heizz1t whereas the item !If X Y 

we.a non.-aignif'ic:mt 1n all t .he ca.sea e:Kce_rrt yleld/r,lont, tiller '1\Hr,b<ir 

snd tresh and dry ah.oot •eight. 'i'ho third order interaction i.e~ 

G X :! X iJ woo 110n-sir,;ni.fican·t iG f:i va chGractara viz. primary branches/ 

panicl.o. s;pikelot num'bor/pe.nicle, kernel num.ber/pa.-uele, 100 ka~nol 

in fruah ahoct woight. and dry root i,'Oi~i'lt, all ths 1 tees in thes e. two 

As the ar..alysia of variance shows tha t tt:~- g~m,types .responded 

diff,n~ently unde-r t:tif.f~r(rnt nutritional traa·t:D~.nts. and seasons , the 

next stop was to evaluate thfJ i:odiv.iduol eff ect of t li.e nutr.i.ants and 

oea_.i;{ma for •ach. g,moty_pe s~p~rat•lly. ·r'ho reeul ta of effects or 

nutrients on al.1 the characters of eoch Genotype are shown in table 13. 

Panicle Length I r'cr paniclo leng~h n ho.d positive ,significant 

effect on Iri•20 sn.i sie;uificantly negative e,f fect on lH-3 and I ·,•5 in 

71 oruy. ti' had no effect on ;";hinese snd ncn•&i13ni.ficar,t effect on 

! 1~-5}2 in t 1 bu.t in Y2 tho effect of ti was poai.tiw-Jly sig.t1.'itican.t in 

most ot the varietien e='<cept I H-20 where it ~as nes;i.ltivG and non­

significant. Tl1a effect of l'> was positiv& .-and s.i.e;niJica.nt on 1:·'•5)2 

.and :rn-20 but eiglli.fi~an.tly aega tive cm I \ -8 and l:'•5 in Y1 but its 

ot.f'act 111aa positive an.:i aignificant on Chine6Ct I.1-20 and Irt-5 and 

negatively sig-,nificant on I ,'•532 during Y2• K' h::;,d si~--u.f'iea.nt effect 

on Gi-d:ne.t-.li 1 1·-~8 and r ~•.20 it1 t 1 'b.ut poaitive et.feet wa3 foWl.d only 
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Oil I H ... 8, wheri.?a;; 9 in Y 
2 

po=-;i t .tve. !;;i0nii'icant .ef'l oct 1!His loand OA l H-8 

t-Jld. l 'R-20 but nce;.~tive. oiGI1ittea.-1t eff'ect. 'Nu:.S on Chines& and ! ¾{-,5. 

Among tha .1.nteraotio:r.a !'il1 har.l the higherst pooitive significant affaet 

on 'Li•8 i.n Y1 • '1'ha oti.~r sienificant e f luc t Jue to m-' wt.1.a t .ol.md on 

C!·,ir.1e:~o in both t~Hl e'..e t. ... sono an,i on r1-5 duriti~ Y,
1

e :?K h!:i.:l si6:,i.ficant 

etf.ect on all the vearieties a.mi the effect was n~1e .s.tiV('! on t H·-8 anli tR-5 

in r1 , sienifica.."lt e.f:fect was :f'oun::1 in all t h0 varieties excer,t I i~.-20 

clm.•.tni; Y2 ; the e!fect "Gaa . .tH'!C!lt:ive in Gas& ot I .i-532 only • .PK had 

;pcaltive oi,otlf'icant etr!.,ct ·on Chine~e in both the seaeon$, n-egati·v<1 

3i,:;ni rte.::mt ef£.>.ct on lH-8 in Y1 , on r~-532 ~md l"<{•5 in Y2 c: nvx l:.r,~ 

11oeitive effeot ,o:i Chinese in r1 , on I:i-8 i.n ooth t ho seasc,t,s en :r~~-532 

in Y1 and on IH-20 and l~-.5 in Y2• 

Prim~ry Brar1ci1eis/P~"l.icle : Tho effects of ~~·, F, t. a.ncL. NK we;;.-e 

l}l)Sitively- signi.ficant and that of fi.P and. PK WGre nega.tiV•)ly significant 

on Chinasa durine; Y1 'but positive anJ a:i.gnit'icant eff.act was found for 

~ . N?, NK end Nl'K diiring Y 
2 

'ifh~rl\as ~ ,<:.ho~ed net1~tivsly si~nifica.."lt 

·effect. 'l'he effects ot P, K, NP and m: Joi: were pooi t:i.vely 6ign1ticsnt on 

lt{•8 and PK had n~e;ativaly eign.i..t"icant effect during Y
1 

wheNH"ta t he 

ef:fecta or P and NK were poai ti vely and those of N and t·;I~ were noeoti voly 

.sigru.fiecmt during Y2 o In case o! lr{-532, 11, P, NP a11d KK bad po.~J:l tive 

si;.;;uificant e.ffect in t 1 but d¥ring x
2 

I~, .~P, PX and ,<,PK had significant 

f! er;.'ltive o.ffectj .• 'i'he e1'teets of l~ , 1:· , K and 2K si~;ru.ficaotl;y 1uoretWed 

t i1e pri.:n;:;ry hranch num'oe-r and. )n;: and N.~:·~ sicriifieantly deere~d thct 

primEiry br- 9.ncb numb'1r du!"ing Y 1 · wheret..a <iuri.,g Y 2 a_if;nificun t posi t :tve 

efi',.:ct ~ae noted due to V' onl:, a~ld N, NF, 'Nl~ and Nl'K prod.uce-d ai0nificMt1Y 
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pooitive and th::iEo or N ~nd P were sic;n.it1cantly neJative durins t 1 

but ri , uv, N'K end !~X siGnif'icmltly tncrea.sed &.nd F , K and NPK s:t.enifi­

ee-~"l tly decreased the primary branch n\ili,.ber in I ;,:-5 d,u'in~ Y2 (tshle _13) • 

.Sp.i.kelc t Numher/pani.cla· 1 u, P , N}1 and NTK sli:;11.!.i'icantl.y 

i.nerea.oed ths .s;;i.kel@t number/oanicle end N • ?;¼ ,gnd. :rt &it:nificall,tly 
i 

decreased the s_pikelet nurjl:Jer durint; y1· wher.ea.s t he eff ect of N, P, PK 

6nd Ki.:•t wore positively si~nificant a11d that of K was t.1egati vel;r 

a:i.,:;c.:!.ficant on c;hineoe d.1..1ring Y2• In case of l H-8 t he e f fects ot all. 

' t he nutrients except r> and K wore nez1tiv0 during Y2• tJ.l t he nu.tri tion:tl 

eff'¼cts 1were si6nificant on I H-532 durin:£ t
1 

of wh.i.cll f• , !C 1 N:? a:j,i N1'1K 

had J:i)aiti·.re effacta an~ the rests bad negative effei:ts ·but duriii_~ Y:, 
c;. 

sie.:ii fica:nt positive eff0ct was .fom~d clue to 1: , -t' , !ii' and aigni.ficant 
' . 

neestive e.rfect was due to PK only • .vuring Y1, N, ru:,, NK ar..d Pl 

signitic~tly increesed tho• spi~elet nur;;l>er in Ht-20; the beighast 

effe ct was due to NK whereas the e f?e~t of NP':.\ 'was ne6 a tively sizn.1. ficant. 

uuring Y.2 all the nu.tr.ienta exce_pt K decreased t he a:t>ikele~ number. !n 

c ase of r ~-5 poattive effects were found. due t o K, t{P , PK and ;n:,K OI,d 

tho rests had nega tive ettects during Y1 while positive effects of 

N 1 E, t{:l:• PY. and N:Ptc: .and nog:;.,tive e:t:feeta of r', ;,n<. , P and K ~r• oboor -:r-,d 

during Y2 (table 13). 

Kernel .Nu.mher/panicla , N signif'.ic antl.y doer•e !l.sed t t>.e kernel 

nuc.ber of Ch.i.nese d.uri:r.g r 1 • o:f :t i;:-8 ond l:'~•532 d,1r:lng both l' 1 and t
2

• 

where ras 1 t. significantly increased th.9 kernel nur:n"ber ot I 't'<-20 during 

! 1 ,or Chin.e !'le and l ii:•5 dur:lne; t 2 • P had positi ve eff eeta oo -C:hine·se 

ru•.d F i-8 in both the seasons, on r<-20 an j l H•.5 du.,•i.ng 'f 
2 

b-.,t ita 
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ef'f~ct was elgni f..ietmtl:, :nezlilti ve on t ;~-20 and l rt-5 :.tn ·t 1 and on 

· l :~.-532 ill botb the o~asrmo. The effect of K wel'.'0 s1.!!niticantly posi~ive 

·ne[Sative ~urin.5 t 1 • Positive .s1.0ni:f'ic.ant effect of K was observed on 

~11:i.net'!Je,. I!?-8 ~nd n~-zo duriner Y -,• NP hed pos:i. th·a eff~cts on Chines• .. 

Y 2 • . i\ll t ho variatles re3p•:m-:led tJiSniti.cantl:, to lfl(; but t he respon:seo 

~in·~ neg nti'fe in cai,e or ChimHJ0 1 Jn- 53-2 and I:?•5 during Y1 whereas 

;;K h:'\J ll0!'!::-1.t.ive ef.ta-::t on ! J~-8, ! H-20 an.fl I I~-5 a!'lcl negat:i.v& ef'.ft-ct 

or:. Ghinese an.d. l !~-;.i32 durinb Y .,. r)K 6i;;ni:t"ica.--i t:l y incr-?ns~,i the kernel .... 
m:.:r.b0r in Ghineae duxine; ?

2
, in rI-i-.53~ and I ~?- 20 <l.hini :i., . Y1 and io 

r i-5 in b(,-ch t111, seasons but it sign:tfi cru1.t1y decre-€,scd t!J't kernal 

nus}H~r \)f n:i-532 during : 2 and of' I R-8 in both the seCA.S(j!.'u,;. HFR' had 

p~sj.t~,ve eff~c:tn on Chi:r1ece in bot,h t i,e seasc.n:s; , on r .:,_13 and ! 1:<- 532 

tlu~ing t 2 and on I ~-5 during r1, but its effects were negdtive on 
4.1\d.. . . 

r.~-8 and I~;-532 durine 1 1 on I H-20 in hoth the e~M1Cms. 
' ,. ' 

100 Kernol 'i,ei&ht ; In ca~e of ·100 kernal 1teicht the -ei'.fecte 

of ru..1 the n:utrierlts excl).pt NJ' and N.Vi{ during Y1 were negf\ti ve in both 

the seasons on Chinese. 1:-i case ot r ,-8 all t he nutritional treat~ents ,, 
wer e sif~oi t:!.ea: .. t in boU.i th-<!t a~EWons except K and I'b' Juring 1

2 
but 

pc,s i tive s:i.5l1if!.cant effect~ of r,:;{, l'X a,"l.d NPK wos observed during T
1 

and of N'.J:, ~J;t-:. ,b.rJ.ng r
2

• l -~-5}2 re~po:ided slgnific:..intly to all the 

nuh•5. tional treatment,., in both t he .r,ot1nons exceJ)t N and iW during t 
2 

of w!u.ch poai.tive si;_sn:tfici:'.H1t etff'ect: woa t'oun i due to f' , .K, NP and NK 

1u.rint; Y1 and due tc F, .l and N.l-.K durir:g Y2• I•osi t.ive and .signi1'ic!lllt 

ei'lect o.n L1-20 w::1s observ0d on acco~nt of /, mi a.'ld N:K du-r1ng Y1 and 

(tue to K, NK and PK duriu0 Y:,• en l [-(-.5 positive and sien;1.tioant effect 
<.. 
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w&s round. due to HK and rrPK ciurir,g y·, and ,be to m· ,mr ancl Nl"''K ,luring 

Y 2 but r; snd K sholf~d neiative effec t on IH-5 during botb the eeaoonis. 

Yiel::!./flant : N signif.:i.cAntly increac;ed thi, yield of all the tiva 

V.<J.r.ieties durin0 Y 1 an.-t Chinese- and I R-5 duri.n13 Y 2 but it significantly 

tle~reai:secl tho iield/l)l,w.t of L<-8 a.."ld I R-.532 dur~ne; Y2 • P h"ld signi.ficant 

positive effect on 811 t he varieties duri:n~ Y
1 

an,:1 L~-8 dur:l.ns Y
2 

wheri:Hta 

it si[;nific,ntly decreai:terl the yialr.l/plant of crd.ner-;e durJng )'.~·t 

K decror, :ti.:'t'1 the y-lel41 performances of &ll the va:rie tie3 in both t he 

seaeons es i.ts effi; ct was nt?gative in most oC th13 cas ea excep t I,-8 

and E{-5 d.uring r.
2

• Foeit.tve effects due to ;w were observed for all 

the varietieis during 1
1 

but its effcct.s wore nee;ativo on all t he c aaea 

except Chinese and L?-8 Ul.l!'i!\g Y.,. :NK hBJ ;~J ;;n i dcant posi tSve effoct 
t;. 

Y 
1

, whereas the effects ~0l'.'t'! non-signif;l.cant on alJ. t,-i,:. V f'<ri~ t.ies during 

Y 
2

• Pcsi tive significant effect of PK waa fou_nd in ca~~e of (;}unese, 

rt-532 and lR-5 dnri11f; Y
1 

and :;td.n~.r.e auring 1
2

• !-i :1'3Cr.?r,.Jci t iio yield 

0£ lR-8 in both the seaaons nnd. th.at o:t I U-532, .n~-20 and L ~-5 during 

Y 
2

• Positive significant eff ect o! !itK wa a observed on Crd.ne.se @tH.i I' '-20 

during Y1 only. 

:l'i.ller number 1 Application of N alon 4t si,;nif'ics.ntly increased. 

the tiller Juunber of all the v .'U'.iet:tes jurin6 both the seasons. P also 

h~d si.Guifi.cant poai tive effects on ,gll the varietias in both the 

seasone except Cbine;r;e and I .{-5 during Y 
2

• All t no variet:i.e6 respornlod 

negatively due to the effects of K except l t~-8 and r'-532 durlns Y1 

an_d -I ~-5 during Y
2

• Nl·1 had significant p ,.>sitive ef.r.ects on Ghinese duri.ng 

T :I, on r~-8, I :<-5.32 and I 1i-20 in both tho stn,sons but t h., of'fect was 

nee;ati ve on Ghineae a!id l ::~-5 .:1uri!l$ Y 
2

• ·nr. h;id posi tt ve effects on all. 

the varieties except I ii-5 in both t ha seasons. The e.f!ecta ot Ptc were 



positive a.111d oi3n.ificant on Chinese and ITi-532 during both the aeasona, 

I -8 during Y1 whe:reaa the e.ffects were nogative 1n cass ot I R-20 in 

both the seasons a.111 r ;~-8 and IJ~-5 d'.1r:tng Y "l• £ti zn:lticant etEeete ot 
' 

N?K were obser?ed on all the va1•i~ties e.xeept l'.=1-8 dnrlne Y2 but the 

effects were ne,r,ative in case ot I:~-532 1 l ~-20 and IR-5 during Y2 • 

Fresh shoot oeight (pr; ,:-;) a N Dicrni.ficantly ine.ree..rs.ed the tresb 

shoot wei~ht of all the vurietios durin3 bc>tb t he seasons. :P had poS'itivo 

effects on all tha vari(Jties in both tf13 seasons except l ;{-5 in Y2 • The 

positive· eff0ct3 of P were, however, non-sigr.ific.:mt in casa of Chine.:;e 

a,.'1.d I i?•.532 d1.iri11e; t 2 only. 51 .. gnifica.'lt et!.eets or X were .round tor all 

t hG varieties except Chinese during Y1 and Ict-5 during t 2 of which 

positive significant effect was found only for I n-532 during both the 

SQ~aons, on 111-5.32, I~--20 and I l<•5 du!."ine Y1 where.as d.urln5 t 2 its effe!'!t 

w~s nogative on Chinese, IR-532, I H-20 ond r: .. 5. l'osi tive et.fact• due 

to N'!t were ob3erved on 811 the Vtll'ietioa i!l both the sessona exce:pt 

GM.ne!:le in Y
2

• PK had ai,:,;nificant po:Jitive effect on Chi.ueee during 

both the seaso.n~, on Ir~-532 in Y1 and on I~-20 in t 2 but. its effect 

i;ms negatively s:ign.if'icant •on I R-20 in Y1 i,.nd OJ'l U~-8 end l J-5 during 

Y"'l • . :Positive si5ni£icrmt effects due to N.PR were observed o.n Chinei:;e, 
,:.. 

1 :1-8, IH-532 aJtd I'.1•20 during Y1 ancl on l ~-5 durin{; both the aeasona 

\ilheroa.s its ef.fects were no0at1ve o:n IH-8, 1 '1-532 and I R.,20 durinG t 2 • 

Dry Shoot WGi;;,ht (DS'.';) 1 Al.l the variatiea had ai5nificantly 

pcisitive et.feet in both the 6loa.sons due to N and f. 1'he et'feet ot I'. 

woa ner,r.ativll} .in all the CtlStJ,8 excopt C.l'linese during Y1• NP combination 

bo.d positive. e .ffect on all the -varieties exeaI)t t ~-20 during Y
2 

and 

I H-5 in both the seoso.ns. !IK had poaitiv8 effoct on all the YarieUea 

ex.eept Chinese during Y2• The effect or l?K was positive oa Chinese 
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dur11.1g Y
2 

and on IR-20 d'tiring Y1 on t i,-8 and lR-5 daring Y1 and on 

I J-532 in both the seasons. NPK had the positive ef'fect on all the 

v ar-letieo in both the .seasons exc0ption bGinf; r~-20 during Y2• 

F'resh Root · 'J;eight (F!1W) . , In this c,~se N had poei ti•• and sisni• 

ficant effect on all the va.rleties studied. All the varieties, except 

Ghinese du!'ing Y2 and 1 :~-20 during ~ 1, showed sign:i.fieant pom.tiye 

ef.foct chiQ to P. '!.'he eifect of K was poaitive on &ll the varieties 

_dur·ing Y2 but during Y1 positive e!'foct w&s found on I R•.5_ onl:,. T~ 

oct1bination ot NP hs.d positive effect on moat or the ca.sea. NK also 

:i.ncraaaod the tresh root wic;ht except Chinese durlng Y 2 and I~-532 

_during Y1• In most or th& ca.sea PK 6ll<l NPK significantly decressed 

the fresh root wai3ht. 

The effoct,.of all the nutrl.e•ts ·.,; ·. ,·c ;;. .. ' 

siiz;ni!ic n.~1tly ~ncreased t~~e dry root weie;ht , fo.r Chin~se during T1 but 
1)~\(I . ,· ' . . . 

. d .s- c::-er'?~:'·~J~ring t 2• :tcr r~-8 the effects or N, P, UP and lfP.K were 
' . 

positive in both the se&eJOns. Negative effoct was obeerved du2 to X in 

both the 1;aasons. On I R-532 N9 F, NK and 'NPK had positive effoct but 

K signi:f1cMtly decrenaed the dry ~oot ~ight du.ring l'1 , whereas during 

! 2 all the nutriti.onal tr~atments except NP'&'. ~it ni:ficantly increased 

the dry root Wltlig.ht. All tho nut.r.1-,nts except N and NP decreaa-ed the 

dl"y root weight of r ~-20 ciurin13 Y1 but durin,J Y 2 , dry root •ight was 

1.ncreased o,- all the nutrients. en r~-5 eignificant positive effect was 

found due to P, rs, NP, l ~:K. and Ni'~ '1uring 11 and due to K, NP, m< and NPK 

during r 2 but negative effect was produced by N and PK in both the 6Htason-s .. 
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l?lant r.eight (PH) 1 N had significant positive e:tfeet on 

CM.nee& and 1i1.5 durinz t 2 , on. I~-8 during Y 1 end on I :R-.532 in both 

the sea.sonso Nost ot the varietiaa h~d positi-r1e effect due to Po · 

K he.d negf\tive effoet in moat ot the ca.s0s. Si gnificant positiY9 

of feet. of ~P waa noted on ChirHt&e Juring Y2 an..1 on V.~-8 during Y1• 

HK had significant positive e.t'fect on Chinese and l ~-532 during 

Y1, on I R...S in both the seaGon.• and on l (?•.5 durin!! t 2• Most of the 

varieties responded negatively to the ef!'ecta of FK and NPK. 
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The phenotypic v~i.~nc:e was reparti tionGd 

onvironoental ( ~ ~) , .M X G ( ~ ~,1), G 6 I ( ~ 
0
2 " ) 

.tJ ' ,~~ ,L 

model with ~ fixed number cf populations (G), rvncl.om sample nt 

env:.i.ronmenta ( J\f) witb. Cr) .rop11catio,na and seasons ('t) . 'l'he expeetotion 

t 10:pu1 a tio.n { G) 

?:l X G 

G X Y 

G X N X Y 

calculated ss follows :-

~ 2 
G • ( M1 - M2 ) - ( t1, - 1~4 )/rNY 

~ 2 
NO. II 

( ~4.? - M4 )/rt 

~ ~ya { M} • M4 )/r~ 

~ : • M5 

.Bst1mateB ot ~ ~• ~ ~H ' ~ ~'l' s:Nl ancl ~i and their co-efficient 

of vc1..i:~isbility tor the twelve characters are .s hown in tahle 14. Graate.r 
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portion o.t the total pbenotypic Yario.tion was of genetic in nature 1n 

c asa of tillor number an:i pl1mt heicht whe·reas the innuenee or~ 2 
8 

ti~ S iroater in al l the cases except tiller nurulJe.r a ~Hi pla.-it heieht. 

'fhe ir,fluen~• ot ~ 2NG was UE:Sative in cas1J ot panielo l&ngth, yield/ 

pl1:mt, fresh roc,t weight srid plant heie;ht. :""J'e(.:;h root w0igt1t a.r1d dry 

root 11ei3ht showed neg-,:ttive ~ 2
(J value. '!'he ~2G? vros g1,eater tb~ b2

0 

hl CP.se o.f JH1.'liel• length, yield/plant, fresh shoot weight, dry .shoot 

weieht, fr~sh root -.eight and dry root waignt. 1'}~ inf.l:11ence or ~2
0 ~ 

wa . .s very low in moat of thia cases coltlp;Jl"ed to any of t he inttlr~ctions 

D.?Hi was nozetive in t .he case of :pri.rne :ry 'br~nches/panicle, ap1kalet 

spik~let ourdber/pimicle, lternel number/pnn-i.cle, tiller number, fresh 

s hoot weir,:ht ad. dry ahoot weight. 



( c) Ti:!?rar::r~~!.?Ja 

AS true i nteraction i.tem w.::.is aigo.ific&'lt iu t he analysis of 

• o.riauc• in most of tho· c&ses, the data. were subjected to rttgre.n-s.t.on 

~.'.llysia. :'or t hi3 the ei.gtt t:re3.tments of ?!, P, K were tree1ted aa 

di(fere-nt environmenta over two 88,;tSons. ~here wex-e t l 1us a ·total ot 

of all the five genoty-i'eo. 

the sum of !tteaa squares ot 1.n teraetions were repartitioned 

. (jPint. regtression analysis) an,.\ are shoVl4 in tahl• 15. The. heterogen1ty 

rogresoion ita:--.1 was & i;tdficant in all t he case.::. except 1DO kernel 

1GO ke1•nel Yteight and th.8 linear mean. s;uare was ai,;nific&ntly greater 

t ?~a!l deV:iation •.s. in moat of the characters. 

Both th~ item.a when tast<td against experime.nte,1 error were 

sig·ni!ieant. except in t he oaae o.f 100 kei-en1 weight only. Linear 

roe;r~.3zsion i ·tem was non.:.Gicn1ficant in caae o.f :tield/plant,fresb shoot 

wight and fresh root woisht. Th$ regression i tom 11ben .':.. tested by 

r<:.f:iidual i.tetA al~no was aienificant in case ot dry root 11eight an4 

primary branch.ca/panicle. In other c haracters 1 t WolS non-si.gnitica.."lte 

2egression co-efficiento b1.,fa1 , stan.olll'd error Cs.bi.)• -Stabi.lity 
-? 

( I~;j) and cor1•1.Jlation co-eftieiant (r) ootween env.i.ron.m~ntal me&m et 

each gv!iloty-~e N:?e calculated 004 ars ehow in t .sble 16. Botb high and 

low cm'relation co-ettici0nts (r) were found whieh indica.ted linear 
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nnd ntJn-linear variat1one of th3se genotypes. P.s revealved by joint 

ral'.~roo3ion. the dietribution of all tr~ t.lve bi vlll.ues wi-e heteroganous 

and for this all the genot:y:v• •s had dif.1"~ret1t .reap011$8S to d:i.ff•rent 

e nvl.ronmen ts. 

For pan1cle lan~th l R-8. Ut-;~o an..t r i-5 showed above aYerage 

re~,ponsea but the ether two v&rl.eties showed non-sionifieant below 

EtV~-rage respon~·• Low .corralation co-.efticient (r) value.s of all the -. 

' varieties indic~ted t hat .non-linaar variations wore associated utb 

t he genotypeso 
' . 

Four varieti{!S such as Chinese. I R-8, I.R-532 and lR-20 a hoftd · 

but I H-532 sitotved. below average re3Pon~. IU-5 pre.ictically bad no 

response to envi:i-onme-:nts (bi • 0.01); it alao had low correlation 

,eo-0:ff'icisnt value indicating the presence ot non-li.nenr variati.ons. 

All •trier varieties bad hi6h C(Orrel-01tion c-o-eftic:l.ent (r) 1.."l.di.ca tin$ 

t hat the linear reaponse accounted tor ~st o! the yarl,9tiona over 

environments in these genotypes. 

Ia case of ap1k-9let nw1fbsr/:panicle all the fiv• genot:,.rpaa showed 

s.it;r;nif.icant lin~ar response-a to the- env.irorunento but responses above 

av~.v.~ e wer• obsarved 1n Chinea. and r r-20. JJ.l t he ge.notypea except 

r "- .8 had hig h correlation co-eft':lcienL, (r) Yaluea. 

f,l,.l tha five genotypea ahoed signi.ficant llnoar responses in 

c ase o,f kernel number/panielo. tt:bove average responses were ob.aerve.d 

in c~ ot Chinese and l ~-20. 'l-'he other t h.ree varietias had a mon or 

less sau;e rezpon.sos to the environments. All the Yarietius except CJ:d.M-ae 

.!'lll.d 1-~'<-532 had low correla tio:oa which indicated the pre.ee.noe of non-linear 

va.ri0ition. 
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1;11 the five genotyp~s re,3Ponded sif;';nificantly in eaae ot 100 

kiernel wight. Above av~rage responses were foumt in I H-20 &nd n~-5 
.1.ost of the genot;f}.'Jes h~d low co:rr3l.tttion co-eftioier, t (r) V!iluea 

t he elluacter. 

in all tha Ys.rietiea but Chinese• I:~•532 and IH-20 had abovo average 

t ho c asee indic~tina ths presonce of linear variation .in these genot-Jl}e3. 

t,11 the variet1.sa showed sier-,,i,fic.a.nt _llne.:tr res1H1nsea to the 

env:tronments in ease of tiller. num'b.er. iin"..on5 the~ P ~-5j2 and ! R-2'J had 

above averaze J'~sponses 8.ild the rests had below aveT.16• responeeG to 

the environMnts. till Y.a.riet19a ahowGd high eor-rolation co-ef.fici.ent(r) 

val~1er; · 0 :--:ich indi.cat~d tha t linear res-ponse-8 accounted for most. of 

t he vai•iat:i.on ~ver e-nVironmonts for these g3notn,es. 

In cHrnet ot f1•esh s hoot w-a;tght stsnif.icar.lt lintJsr l"$t;;pons.es were 

observed in all t ha var.totiea wt Ohincse. LI-8 and I R-.532 had above 

~11 the cases. 

n1 the genotypes respontied significantly to t he e.m,il"onmc,nts i.n 

a:varas;eo J\ll except Ul-532 had high eow~lat:!.o.n co-efficient values. 

ln case of f.reeh root weight ! 'r<-8 fJho•tied the hir;hes·t response.a 

.( b • 2o 17 +. 0.25 ) to the env'1ronm.1'ats. Tt1e siini!icMt linear r.esp-0tte:es -
were obserwd in Ctls • of Chin.ese, U.:?-8 and I R-5 of • hi.ch ID-5 had aboYe 

av0r~ a r•:."Pons e and the other two had below avGrae;e rc,frponse:•. Lo• 

correlation co-efficiant (r) yaJ.uea were towid 1n t hree out ot fi'N 

g;onotypas. 
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For dr;r r oot weizh.t all th& five g-enotypi,s ahowed eigaificant 

linesr re~ponaes to the environmonts. 'the ltl.ghest response-a wer• obaerY~d 

in I R-8 (1.8.5 + 0.2; ) and I :7-532 (b a 1.05 + o.46 ). Th• othH• t hree - -
had low c.o,:-relution co-et t'ieiont (r) "110.lu~s i mlioati:ag th• preaence 

of non-linear variation in t he genotypes. 

ln caa-a 0t plant height si5l'}ificant linear responoe3 were ohs srved 

in all cases. The above average reoponses wsre met in Chinese, I R-20 

smt I;,l-5 11h.i.le Il-8 and I ~-532 sho~ed bolo• average roapon.sea. All 

gimoty1les ~howed hi5 h correl~tion co-etf1cisn t (r.) vo.l.ues. 

'i'he st;.-.ndord e r ror ( Sbj_) provad to be betoroganotus as x2 
j.n; 

Bru.~tlott'e tent (shown at t he botton or each character in table 16) was 

sig-n1.ftcan t in most e! the ca.sea. This 1n•i1cated t hat the • ~tent o! 

deviation from regression line was spec~~ic to a.~d charact~ristie of 

-2 pa:t"ti cular popul.ation which Wt,.s under gene control. The !.\1.• another 

.maQour e ot vari&tion arr.ound the regression slope, was bi13hl;r be terogenous 

in t he s e characters as revaalecl b-y joint regression and .Sbi resul ta. 

r,:oGt of' t he e;enoty_v es aliow-!d cons-1derable stab1li t y as shown by thdr 

low 7; values in cas e of pon!ele l.eneth primary bra.'1.ches/p.anicle and 

100 kernel wei~ht. Hi g h I! values indicated t lle i nstab'ili ty Gt t h• 

g.tmotypo::i. For ti.ller number and plan t height the ge-noty_pos showed high 

: : values. 

~h• aGtual re~res3ion line of the perfor m~~cee ot each genotype 

1.n t he dif .fere.n t environments azainst the corresponding er~vironmental 

mean r:u•e shown in 1"'1ge. 8-·t9. 'Y'o avo.id contusion , inr:livi-:iual pointe 

mcll"kod .in l'liOSt ot the charactors indieeUng tha t Q X S i n teraction• 

wez·e 111arl<.e d i n t he ~~• characters. 
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Fig. 8. hgr.,.ssioa of indiY.t.dual population aean cn enrlronment&l 

•• tor n.-.. .~ »areatal. lia•• b pan:Lcle 1ugU1. 

l'ig. 9. "Repe•aioa of 1.Ddiri.clual :population uaa on enrlron:meut.al 

••a.n. for fiire par.atal l.tnea .in p~ brancnea/_pan:l.cla. 

1'1.g~ 10. ieg.re•a:i.oza. .or 1xuilvid.ual popllla.t:ton mean on en11ir.OJ1mental 

11ee1.za tor tiv• parental 11.Aea 1.A a.Pikelei aullki•r/panJ.cle. 

Fig. 11. .·Regregaion of 1nd1Tidu:al popul~tit,n 1,iegn. ('n, en:rl.ronmutal 

aeu fop ft•• psrental li•e• u kernel nuaber/-paniole. 

Fig. 12. iegreasion of indirtdval. pol.)ulatioo ■ed oa environmental 

ae.&11 for fi•• parental 11nea i.a 100 ltenel ..S.ght • 

.Fig. 13. Regreaa:l.on ot indin.du&l. :populatimt aean on ·en:d.rcDJMmtal. 

aeaa tor t1ve parutal liaea 1A yiel.d/plaat. 

F:lg. 1'+. B.egr-esaion of inti.Yi.dual popu.lation mean on envi.rcn11ental 

~e~n tor tive pa.rental lines a til.ler Dwaber. 

Fig. 1.5. nezression ot 1.nd.i vi.du rtl. P'-Pula tion Mata. on enTJ.ron11e11tal. 

mean for ti.Te parentsl lines 1n fresh shoot weizbt. 

Fig. 16. :Regresai.on of 1ndi.dc1u.al populstton ftD e?i erlron:mental 

aeo tor 11•• parental 1inea .1D d.fT eboot Night. 

Ftg. 17. R•S15•U.i~ et bdi:d4ual populati.oa ■ea oa a~at~"''t 

••• tor five parental Un•• 1D .treah not weight. 

Fig. 18. Reg-reaeioa. ot :LnaJ..v1dual popul.atioa uaa on an..roruHatal. 

•an tor fiTe parental line• in 4r7 root waight.. 

Fig. 19. Regreeaioa ct j.ndividual popv.latic:. ,._.._. p •YU-OU1ent.al 
aeu for tin parental. lln•a 1n pl et he!ghl. 

T.be ·••rial auu..ra J.A th• cr•lus &&"e tor -' • Cbia•ae• 
1\l..-

4 • IR-8, 5 • .5,2, £ • IR~O -14 7 • IR-S. ,.. 
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Correlo.tion co-~!fici-:,nts (r) 1•u th.i:n '' as wsll u nbet•een. 11 

c!;aractera were 1n.ensured and are aho·.n in. ta.bl• 17 end 18 respoct1Tely. 

hj _ t hin & cha.racter, the corl"elation co-ef!'icie-nt (r) bet•een mean 

~, 2 ant r@Gponeea (bi)• b:i,twa-en meari (X) and s ·taM.1.i.ty (sd) and betNen 

responsea (bi) and stability <"ii!> 1ret'e calculat:eci and are ehown is 

table 1'1• Mean p<!rtorma."lces 'Nel"e po.7.i tive and zignitic-!3-cn tly correa.t&d 

\Tl th respon3e (bj__) .in case of frosh root wei-5.ht. and pla,nt height 

TIM.ch ind:teated that the 53notypea with. hi~h~r mean pl'1rformanees were 

respor1sive to the environmental changes. f ;,e mean pal."f'o.rmance~ (X) were 

stability CJ:) in fresh 

- . -2 ootween m.ean {X) and S,i me in 

obse:r:-ved d.-1.•y root weight but the correlation waa negative. 1'.o:;t of the 

cho.:racters s howfJd inon-aignificant correlati on co-ef£iei.ont (r) between 

. - - -? 
~®::fl ( ::~ and respons e (t,i.) and bet?1een meen ( X) and atnbil.ity ( Sd) 

'llhich s-~g~e~t'Jd that the too a,spacts o! phenot~p• were indepe.ndent 

to & f.tch other. 1'he corraloti on eo-e.fficients (r) were non-significant 

ootwo-en response (t,i) and stability (s~} in all the characters and 

t t·.c {r) v e.lues wer-t, negative i.n l'li-ont ot tho C3$0 S. They w .d.ieatee that 

t }w reS},1oriao (bt) a,nd stability (5:) w.ere indGpendent to eacb othere 

~a ar.i-::,. indicative or d.i fferent geae control of bi. and .::.d. 

Correlation co-e.f:t'icients (r) bet.Nan re~pe,m,,el3 (b1 ) and betir&en 

0i:.abili ti.es (s!) a 5i.ong the ch:,-iractera were &&8.SUl~(;d and are .sh-cm 

in table 13. In ClQSt of the e r.ass correleti on co-eff!e.ienta betwceea 

r&oponaes (bi) amont the chsraetors ware non-a.18nitica.nt whi.ch J.ndi.eate4 
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that t he Yuri.atio:n i.n :re9p.0nse of a c haraet4l~. with changing 

en.viro.nments •aa ztot corr.elatod with that ot anothor cnaracter. 1'he~ 

was • relat,icnsr,4.p betve~n ar,ikelet nURib@r/panicl<! 'flith kernel nWl'.ibe,r/ 

· pM.icli'J as tile co:irrslation co-et!icient(r) valut! waa ,significant in 

tb.ic c ase. In t he cas-e of eorrela t:l..on "between gtabil i ties (D~) among 

t h'°' charnct~rs (table 18), panicle length w-ere pesitively aml si.gnifieelitly 

C.O?'related \"Ji th a;pik.eilet number./pani.cl'3, kernel numbar./panicle and dry 

shoot Wt9itr,ht but ai.f}niti.:&.ntly arHt n~g.3.tively correlated with tiller 

numher Md fresh roo·t we.:tght. Spilc.elet number/:paniel~ w,9s significantly 

and nei;ative1.y correlated with tillf}r n\irnber dry· shoot weight and .fresh-

r;unoor/panicle. Kern-el .number wes aign.ificantly and nogati•vely correlated 

YJ.ttb t.i.ller 111.unber, dry shoot we,ight and -dry root weignt. ~1C1st of the 

between stabil,ities a1rong cha r acter which sug3e r:; ted thg_t the Yaris.tion 

-;;; . . i .ll d t z,- th t t • .,.,other of Dd yoluas of one cnar acter vrna - outtJHtn en . <'h · a o ...... 

c}i&'acter i.e. fluctutition in the atabJlity values w:1.th t he cha..Vlging 

onv:h•onmenta ot one eh.~,racter was not assoc.iato4i \rl.th ·that ot the other. 
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able 10. t>;n~rorunenta.l nsans over repllca t1cna and genotypes 

Cea.sons :;:·.rentmenta 

0 N p E m, NK PlC 71J1)~ 

...,~ ci~ 1-:!1-f(h ~ ·- ... ~ ... 

1(,'J7( Y1) 2}Q78 23.09 23.42 2.3.65 23o?9 23.32 2.3.02 2.3 • .59 
1978 ( Y.~) 2J.62 ~ 23e95 24 .. 36 2.5.3<> 21~.54 24.24 23.37 2'-+.92 
:-·.$~5.r~ieir;r_ br~nche~ - --... - co, · ,_....,.. a , 

u ~:J!~~ ~l~ 
-- . -
10?7( Y.1) 12.19 11.93 12.10 11.87 ,2.17 12.63 12.14 12.57 
1~73(Y~) ·11.1} 10.6o 10.90 10.54 10 .(.>0 11.1} 11.2} 10.&> 

.;.:,,P,i h )l e t tl'.ll':'.!~i!:/ 
~~ ~- 1~:c~re ~- - - -
... •~ u,,-

1---•"•?( Y ) 1z1.oo 181.2·1 136.20 191.40 18.5.00 184001 181.67 190.53 '.! ( . ·· 1 
1S'?8(Y2) 13;.4o 132.73 1:,6.00 136.34 132.40 142.94 13.5.00 1,8. 8o 

; ~ -D .r.· : •." l m ci her/ ..... ..-..-.:~ --::---......__.....,__,1 VO 

~ 
1S??( Y.1) 169.20 153. 00 159.93 163.40 11,9. 87 146.40 155.80 . 154.93 
19'13 0 : 2) 122 • .53 120.67 121. '+i 123.27 118.21 122.6? 126.00 127.40 

100 k cn·~1~1 wai1~h t _.._ .. - s....-

1977<t ) 2.17 2.07 2. 25 2. -: 8 2.10 2.10 2.06 2.18 
19'lH(Y1) 2.02 1.98 2.05 2.03 1.95 1.95 1.94 2.05 

,:.~ e,1 ri l •~l a:r. t ,.. - .~ • :L J,;!;,t a ....... p p : I 

19'?7CY1} 6Zt.80 63.22 65.30 4i •• 1n Bo.67 60.C7 45.lto 88.Z18 
19•7U{ Y2) 25.80 2.t e'"l9 2''lo74 21 ... 76 26.. 89 2,.90 26.8} 25.57 

:;:;::, J .. 1 (J 1" mmt"'r _,.,.,. • .,_-,...a c· ....... ,.,..... 

19?7(1.,.) 21030 2.6.53 22.0:~ 1'7.03 .30.93 25.87 17.07 40.23 
1{''"'{.' \ 1• l '\ 17o'IO 18e94 16 050 12.5? 21.33 19.•;tt 14.20 21.58 , •fv ,\2, 

P~:--N,!l ahoot weigh\ 
EC21 1!' -.r K-

1'1??(Y1) 14-2e24 196e97 168.70 119.87 234.03 182.10 10B.97 2?6.70 
197C{12> 79.64 108087 9.5. 70 55.97 118.40 115.97 67.,5 118.97 

~)T ,: c~0ot woi~ht 
~ ...... ...-..-........ - ... al . • 

1<)7l(Y1) 54.50 81.3? 68.07 48.1+7 96.6? 76.84 46027 114.47 
1<.J-78<12) }8.77 5.5.63 1+9.23 26.o.:; ;6.63 56.4:> 31.40 61.00 

.. r ·,,..,h ""'oo t wa ·1 ,,,,,,t .;,;,...,~ •:J_- .:- .~ --~ 

197?0'1) a5.,ao 95,,90 96.6'? 81.50 121.e 3 102.00 75.50 122.53 
19'l8{X2) 62.10 71.6} 73.57 63.00 81.44 £.2.8? 59'° 98.07 

[- ...,,. rs_ot we~ ,--cht .;_ ... il. ~ J..~ 

107?(11) 35.54 '!,9.71 3?.B4 36.11 44.81 }5,.9? aJ.,4 49.61 
19?8(t2) · }1o5'l 32.61 31.71 29. 37 37.87 '!J>.?4 26.'7} i.8.84 

:~l L-o t !te1r·h t .....,_,.......___,__~ 
96.66 ~3.83 9!i.03 93e09 94.5:, 95.,a 

197?(Y ) 93.39 9}.92 
197e (11> ,8.7'7 81.}1 82.?7 80.68 83.14 84. 87 81.97 81 • .,,. 
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Tabl e 11. Population metma over replieo.t:!..oo.:s, treutmento and -&eEu3ons. 

Che.ractere Chines e l !?-8 I H-.532 I ?.-'-'O IH-5 

l'aniele length . 23.20 .21+o·i? 23.00 . 24.6.2 23.73 

f rimar~ bl."'anc·he8/ 
p rmi.cle 12.19 12.32 10.47 1;.~.20 10.45 

::ipir.:-~let ilumber/ 
psnir..le 158.71 153.06 150. lt6 193.55 1;o.69 

?erne-1 n.umbGr/ 
p::1nicl, 131.15 1,36. ?5 126.65 - 1?4.32 129.52 

1CO kernel weight 2.11.t 2.24 1.78 2.10 2.08 

Yield/plant 53 .. 34 38.32 4.7.86 47.90 37002 

·r:111.e.r number 22 .• 40 19.30 29.30 19.33 16.78 

.tf.t~t-1sh shoot weight 128.31 1}4.76 168.57 1-16.23 135.19 

~)r:, shoot wei.cht 4?.25 60.02 69.84 45.90 T7.53 

'f I'ceh :_root weieht 94.o; 105.03 63.69 73.a2 92.69 

JJr~l r-:oot weigt-.t 32.24 4.5.91 32.03 }e • .59 34.}1 

I lon t he:.txht 90.51 85.79 75.66 89.74 99.39 
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Table 12. Results of Analysis ot Variance of different characters 

rtem 

.S9a,son ( 'Y ) 

m.rt.r.-:i t i on on 
r X l 

Genotyp-, (.}) 

0 •> 

" t 

G '{ .. ?{ 

~ .}~ y XN 

':~r,1:i. Ce\tioa in 
yes!'s 

i::l'ror 

liutri tion (ii) 

RX Y 

Genotype IG) 

G X Y 

G I. Y X N 

l•:e.'?lication i.n 
yea.re. 

Srror 

1 

1 

1 

4 

4 

28 

28 

4 

156 

1 

7 

7 

4 

4 

28 

23 

4 

1.56 

25.48 

4.92 

1.52 

20.44 

14.26 

2.88 

3.37 

3.60 

2.88 

153976.57 

490.70 

17388.86 

4366.27 

1187.73 

?24.10 

. .. . 
7.10 

1.00 ••• 
'Ii •• 

1. 17 

1.25 

24.02 ••• 

6.0} ••• 

1.65 ••• 

1.68 

12.73 

1.4o 

187,29.3.3 

3346.48 

1093.44 

585. ''/6 

1. 20 

}1.84 ••• 

24.60 ••• 

4 6 
.... 

2 0 0 

·. 4.40° 

Cont d•••••• • • • • 

.. 



Iter.: r,.;r. 1fJO }t.:.:r~1G:). _W!: ~/:i.~,.. Y:l.f:ld 1Jl.a~1 t 
~ -.. -- .. ---- · -' /' .. °16l:l. · ?~ ~ -

'TJ' ·; t .. ·• ,-:.,. ".;_, . 
. ~:\l;.,)BQll (Y) 1 1.31 n.29 

... . 
815t35.96 530.4r/ • •• 

r~u t:d. ti.on (N ) 1 0.09 1.t18 1835.23 ••• 11.93 

(~ X 'I. 1 0.01 1729.20 11.25 ••• 

G~notytie ,.~) ,1,J 4 1.29 
~ ... • •• 
c;, .•• • 88 2333.19 15 .. 17 

(J ,. 
X ,. o.o4 1'194.12 11.67 ••• A 

G 28 0.06 ~-· 204.93 ·•·• X N 1.25 1.33 
..... , ,, X ! X N ?.H 243.95 ••• 0.01 1.59 

.1,~:plic~ti.on in 
-;/8::ll:'S J+ Oci08 1c, '73 53.h? 

i:,rror 156 0.048 15,3.80 

~t'illair m.:.t-lrier Frr;, sh sho(,t \t~ig:ht 
RIU:~~.-i.!;A'!!'.:-..U, ...... -~ 

;2.73.01+ "''"· 412463.97 337.69 ••• 
S-it ason ( Y \ 1 1-92.26· • J 

~-u tr.i tion (N) 7 8G8.li-6 .51.02 
••• 1+7767. 17 ••• }9.11 
..... . .,. ... 

15 ~" 1 7 188.35 11.07 10ll02e 2."/ 8.52 . 

66.42 
.... 

1e135.2, 14.85,
00 

• G~.twtyp~ CG) I+ 11.30.76 

C l{ y 4 75.89 I.;. 46 ••• 6792.02 5. 56··~ 

28 44e}8 2.61 
.. .. 

1871.11 ••• 
G- 1{ N 1.5} 

28 36.45 4••· 1280e5} 
... $ 

ti X t X 'N 2.1 1.0.5 

--::ep1i.c.ati.cn in 
yaa.::s It 6.20 :;.SS.26 

.~ror 156 1·7.03 . : :- ; 1221.42 

Gontd•••••••••• • 
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Table 12. (Contd.) 

11·r-ast~ :i'OCt oC .... ! .. t . ., rJ,t ·-~~:. :; . v.a. _, _________________ _._ ________________ _ 
1 1+1870.44 18j.99 

,i, •• 
54.62 ••• 33.571. 19 

9904.65 ••• l;3.5, 6672.65 • • •• 10.86 

N X Y ? 1370.02 6.02 
.... 

ffo9.:,1 

Genotype (tr} 4 9162.03 40.26 ••• 13370.16 21.?5 ••• 

fj. ;,. y 4 4791.96 ••• 21.o6 "'"'· 14,560.11 23.72 

G X N 28 415.06 1.83 
, ... 

641.48 •·•. 1.05 

G X I X N 28 174.9? 749.01 ••• 1.22 

Uc:pl.ic t1,tioa in 
1998.71 

.... 
,.25 

614.66 

r>:i. .. i ro:-:it ~ei,.;ht _, .. ----~ ll~t .. hei.££:! 

.... ••• ~easc;n en 1 1142.'/6 10.10 978.5.67 411.94 

1197.1.}g ••• 45.2/j Nut:r·ition ( ~' ) ? 10.se .1.91 .. , 

N X y 7 59.17 29.?2 1., 25 

••• 149.50 ••• · .. onct:r.P• (G) Jt. 1629.38 11~.4o 3551.25 .... 
411.11 ••• f" V 'f 4 2329.25 20 • . 59 17.31 t~ A 

/V u X M 28 21tt .. ,9 1.90 
.... 

21.37 

s•"• 30.66 ••• 
G X ? xw 28 1:;3.70 1.1 1.29 

nep:?.ication in '8'' •• 
Y •S fJl' 8 4 642.70 5.\) 19.33 

t-:nv;;r 156 113.15 2,.10 
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'i'oble 13. 'Results of effects of nut·rients on fille genotypes 

Chincoe 1n-S I'.<-5)2 l :.'-.r?O lH-5 

:."1 t, y1 I~ y 
1 l a 

,., 
.::.1 y2 y1 Xi .... . ... • .... ..... ••• ••• N 0 2.56 -4.39 1.29 0.99 9.06 5.1.to --0.01 •2.00 2.20 

••• .. .. >!it 4 ... ·~· ••• -1.94• • •• p -0 o6 5.18 -2.67 1.,0, · 1.93 -26)9 2.92 3.95 2.20 • -
' .. . . .. ,. . ,., .. • •• o0 .. 81 • • •• -6.40 .. r: ., ")o 4 96 3. 13 :5. 5·1 -0.26 -1.54 . .5.0? -0.80 ~ -..:.-~ .. o,;; 

1.26 "'~· •••• -1.9,• ... t ~- 5.20 8.9; -0.23 0 • .53 · -o. 86 o.e-o -0.93 -0.74 ,:., .. 

1~~; • 1. ~o 2.z .. r·• . .... 
-2.07 111?? •• •• 1.6? ~ .... ,.. ... 

-2.8 2.74 c.59 • - 1.20 • •• 7.92 
., ~-r: • • 7. • • • t ~- f, •• 1:u 

-0 54 -o.47 o.46 ·"'· f, }: 0.23 . ...., 9 .. 3.2,; -4.?2 ~.cu 5-~o -~-~9 ....,. ·~ 
!JtK " -1.46 

,;•• 
2. 5'!) * 1.53 

!i '€ .. .. 

2. /) • i·· .. • 1.21 -2.9 .... -o.2S 0.1·, -1 • .54 4. 54 

$ ..... • " '"'. .. .... . • 3.1l"" ••• ~ ... " .. r~ ~2 - ""4 -o.65 -1.50 1.83 -Oo99 -2.00 -2.12 2.00 2ov · -o.~ 
.. .. i • -0 Qr. .. ••• '!'11 ,r. • • ,$... .. .. 

r •• ,o ..... 1.00 2.50 ·1.17 -0.33 1. 16 1.00 -2.83 .3 • .:,4 

••• • -§ .. ... .. ... ♦ 

0.31; "' l( 1.84 o.so 1.b 0.82 ~-51 ~-eOt . o. B4 ' ) 0. 17 - 1.00 ~ ..... .. ... "'* ..... a··· ~. ~o ••• • •• 1.Gf"• N~.l -1. 16 2..16 1.32 -2 • .50 1o 3 -1o6'7 -1 • .50 .3.66 -0.51 

t·· .,. .• ••• ••• • a·· • •• , ... 
l~K 2.1 1.82 2.00 1.82 0.83 o.,, 0.82 -1.6 1 •. 11 2.66 

••• ,. .. ..... 1' ,,. 
o.68 •• . . ., . 

i'i{ ... 1.50 0.82 -1.60 -0.18 0.17 ··-2.33 2.,10 1.15 4.00 
••• ... ~.. ~·· 

0.83 • i·· EPK -0. 50 1.50 -o.66 0 . 18 0 .. 15 -1.67 -3.16 -2.60 -3.6 

Contd••••••••• 



p 

K 

p~ 

!J]F'K 

N 

'P 

K 

:m, 

r,:< 

Pl 

·tfPA< 

21066 
. .,. 

102.:;!• 
.. ,.,. 

-67 .. Go 
.. :if' 45.6,' 20o3~ 26.34 
6 •• -'+'lo 6 6'"· -49. 6 . "'. 44.35 
iii•• 3- 00 ;Jo 9.00 -5.66 

-19.G& -~--1.00 -J'l.,00 .... 
-65.00 

.... 
54.:32 

. ,... 
.75.00 ..... 

20o}4 103.00 -J.00 

~ .,.,,,. c."'- • ..... 
06Zt.99 70. 7 -128.32 

~ t~. 
%099 2.67 5.66 

"'Ii'• ,..e1.,.99 .di. 
45.33 -1,.66 

"'"· ·• ..... 
59.01 14.6? 66032 

•• ~· •28e3} -1'i'o3'3 27.00 

-11.67 
"',. ,. 

43.99 
.... 

-29.66 
6 .... 870 7 2.67 -13.00 

'1 
2 

43.66. 
Iii. 

28.00 

• •• 68.oo 

,.oo 
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y 
1 ..,. 

-66099 ... 
25.67 

••• 36.99 
l .. 61. 5 

1 
? 
·"' ,,,.. 

39oG7 

l 1 . ..... 
65.33 .$. 

36.33 -12.67 

-2.33 12.67 
••• • •• 39.65 4~.67 

54.00· . ,,~ 
-22.33 -15.67 

0$ • 

145.33 .... • ••• ~-· -82.00 -21000 -43.01 . 6o. 5 

'"f' 3t+.6 23.69 • -s.6? 
.. ,.,. 

-48.01 

Kerni,,1 nuli!'be,EL~,(:.-.:i <".16 ~_, .. . ~...___. 

l!at>.. .;. ,,!,., 

-92. 96 -''8. 32 ••• ...... 
-,1.3:, 39.33 

-16.34 

-24 • .}4 
• •• 61.00 
:t v • 

-18.32 

-10.34 

-as.34• ..... , 
-49.68 

11.00 ..... .... ....... ,., .. 

• •• -65.33 .3.68 ... 
alt.67 1s.66 

0.01 -5-00 
••• .53.99 

. ... 
46.;}4 

.\!> • 
39.:;3 

. ... 
,a.32 

12.61 1.00 

1.67 0 • · 

2:1.32 

• •• 41.00 .31.00 -39.33 -sa.01 1.00 -51.01 8. 68 
6(). 20.3( • . .. .. 

?e.34 51. -20.67 21.33 89.00 -o.,, 
8 • .34 -2.32 46.6?. -4.67 -47 .. &&· -1.01 -18.66 

• .,, "'" • C,., . 
2'7a66• ••• 48 ...... 

15 .. 00 -21.66 -43.99 115.99 -,1.01 .co 

-41.66· 2,.6t .... i!<>l'. •• 68 •s• .35.99 53._f; 2.34 :,:,.99 .oo 
•• • tJe 

-Z..32 
.,. . 

-12.66 31.00 -6.34 o.o4 -44.01 25.6? 

Contd. •••••••••• 
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Chi~ese 
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IR-8 IR-532 

r " • -0.~9 

.. 
-0.19 

o.06 

.. 
-0.19 

" ,... ,. 
-0.19 Oe't1 -O.O~ 

2.00 

.,. 
11.2'+ 

IR-20 

0.12 

0.02 

0.17 

-0.10 

o.oa 

0.12 

, ... 
0.'+2 

IR-5 

0.03 

6.01 -5.11 

~w ••••••••• 



l 
f 

I 

I 
. I ,. 

/ /\ 

/ i 
I 

I ,·., ... 
/ 33ot>? 
/ / 

~ I . ". a7.35 
j 

'
/ / 

K I .-0.33 
I 

. I i 
! 

~~~ , . 
! / 

••• 199.33 

K 

l?K 
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'l'able 13 (Contd.) 

·~· . . .. -9.59 - 3.33 -9.00 
. ... . 

-8.99 

-0.34 

*"·· .... 16.JJ -?.16 

o.6.5 -6. 16° 

-1 • .51 

.... ... ... -~· 
173.00 578.00 206.17 357.33 ••• ••• • •• 102.32 315.33 191.67 

119.is· 162.66 0 22.8, 108.t1· 42.,34° 124.t1·-4.35 

., 
~:y··!·:::: . .-;ir, . ..- . ,; ,- ,• ·~ · • •• 

73.02 ·21~.00:~(f .~7:·. 45.01 
r • • 

15.99 

contd••••••••• 
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'rable 13 (Contd.) 

~ltine3e I :'t:S :C.:.{-5}2 1:~20 1 1~-5 
y1 y y1 y y1 y y1 Ya y1 ta 2 2 2 

r~:1~ ..@_;1.i~ t .:r~i.;;:: t 

N Cr, ~a• 6' ."J. 6 .,,. • ·"'· 179.1&· .. <!> .. 124.ia· 6" • .. ,; . ~ .. .-;v.f:,,_ •t.00 1- o.~ 62.00 120.00 48. o 197.33 117.50 

,. -~· .. "'• ·t/' lf>'lt. . ••· ... rt ••• ;r+· . ,, . ·e· f') 7,Jef'.,(J 27.66 81 . 3 3?o00 51.5-c 4G.3 · 60.:,2 21 • 72.39 55.1:, .. 

8. 66 • ·11• -14.34• . j4• • -31.ie· a· .. .:'!I. -10.et I{ -42.00 -26.;• -10.sc -1;;. -16.32 .q0.99 

u· 7.66 5'"'• • " ... ·"'· 11.l ,, ,. 

N~ t;"> 75. 4 12.66 ,2.50 9.3,. 56.00 -5-34 -9.01 .. 75.~ ..,,,, ...• 

50.6f' 34.~G· :;e . .,oo 26.so· ., ,.. "' ... ·~· NK -5.32 98.Su 6.oo 3.00 · 77.67 44.1v ,.,. ,., ... ,.,.. ••• • • • ..&. i "~ 0 15.66 3.66 ')2 }::> 31.48 28.00 -15.00 0 • .34 12.67 -39.1 -~. -
. ... . • . .... 

Jo34 "'Jt 1.GS 
.. if; * i •u 31.1a· l t FK 15.34 11.66 19.34 ,,....,. 6 . 51.32 -10.34 80. 5 tl;;:J• 

?r~.::;h root c10:!.;:i:!1t ~-
'I.< ,ii. • *• .,,,. 

109.s1.· ""·· • 1111•· • •• 4 ,t• ·i* 35.34* n '79e99 40.50 114.oo 78.00 152.00 105.32 32. 9 76.6 . 

•'i1'8 • 90.tG• • ·j, . 
20.6! 83.lt· 8.96 

.... 76.&i· f. •· p 71.67 -17.83 31 • .50 32.51 2'•-~ 
-s1.irt ·i· . ~. • 5.83 

,. ... . .,., ~ 
g -13.33 ,.e, 6.50 -22.& ~.co -19.70 50.00 35.00 

"' .. " . ,. .. 95.66. 6 ~,· 
... .., . 

13.64 • 4.00 !'j!; eo.01 -49.50 9.u -1.34 c,9 34- 2.51 20.00 ... . 
,,. ... • Iii&· 8.68 m: 53.33 - 22.18 -16.00 98.1 

.. ..... ~--· ••• 13.34 ?'ieOO 0 • .30 4,5.u} 110.02 

~.... ..,. 66 ., ... 6.oo 4.66 -4.?0 12.49 
..,,. .. 

-.55.l5" 1.1.~~ o.~n -76. 4 -39.3 .;e -?3.:;4 

• l!t· - 8.66 .7.66 • • •• . ·~ HiP:c -·15.01 -13 • .50 -14.34 31.52 5.30 19.17 60.00 ?3.";;2 

Contd••• ••••• 
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T.ablct 13 ( Gontcl.) 

~! !.:.i.r~ G .S8 x-i.;:~ I r, 5\~ .,_,. :; I H-20 ll~S 
y1 '2 y1 1? y V :i1 'lg ?1 y 

1 -'!I 2 Ii. 

k::, ,}:'!!;!t woi ;:,j1! 

N 26 ~,· o9 * "'. 24-.01 tl• 47. ~ 6"' i' • 1..10 I(.) 
~,ll• 31. ;}Q 91.66. ..... 

54.3.3 28 ~;· •:J- -1.00 -21.50 

• •• ·4• •••• ,. . .. "' " 17.:54° 21.t6 0 i! 9.35 -10.99 32.3 - 20.12 10.00 ~.oo .5.33 .2.16 

B.99 • -~· -6.86 
..... l "' • . .. . • •• # .-:, lfi 

F. -Oe33 -26.oo -15.0'j 26. 6 -13.99 -o.66 18.32 19.50 

.. ... 1111'.'Sii li'041 ·~- - ·• .. 15.t5· . ,. . · ~.., :u-1 2 L}e}3 -12.0·1 42.00 43.20 -1.66 44.66 2.34 28.3 21.1~ 

,. .... 
4.01 -1c.3t* 4· t i• ,, ... 

-6.33 
.,. ·• .... " ~tt,• 19.33 6.66 32.00 23.66 ~3.32 8.Bi+ ... ':' ~. 201.,'o 

2.34 2s.so • • ":.O,, .• 
6:,1~ 0.33 -5.6'1 -.s.oo 13.66 -2.67 9.32 • -o.31• 

f' .., -2.5. 2 

• ·o· .. • 54.3r. . ,., . 
Wt 7.9-9 _5.33 12.6 6.52 6.66 -8.3,2 -0.33 9.00 46.16 

l,:!,;£t _ htl_i,.i~ . 

••• -~ • 0 .. ,, .. ~ .... • •r• 
H -1l-.23 4.82 3.50 2.00 v.00 9.5-0 1.99 -4.34 o.a, 19.34 

• l'!'f . ..... • -3.16 
..... . ... . ,~ . 

-2.66 r 1,5. 1·1 1.82 2.16 12.00 4.33 9.01 9.00 11 • 1'1 

au § •• ,. ". ·-;;• 
-,3.82 • -1.67 1.,1 • 

.... 
R - C.43 -14. 2 -130, 4 23.66 7.33 -1.·t? 1.00 

•• 11 •• t2· • :tr \OIi • •• t. .• • * :li • 
,.,1 ;• , 3., 17 z+.50 .. 3.00 -9.67 -o.84 2,35 -20.98 -8.49' -15.6~ tJA,/ 

..... •• • s • Z..66 .. 
!? 1' "fl, 

-0.82 -4.oo • b •• " . " t! P) 4o71 -5.so 6.10 7.33 -0.33 -16. 3 e.uo Jl, ' 

-6 ••• . .. . . :-!: . ·i· i"· -14.~t· -6.ta· Z,~( -206.J .so -9.16 -1.34 6.33 -12.1 -8. 7 1.15 

• -8.98° 
.... rt ~ • ·•"·• ~4;··:-:: -~ . .\, -1.18 1.50 11.01 6.1:.'.> -1.,:, -8.20 -0.83 -~.}2 
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14. 

i lM icle 
ler:;:;th 0.14 -0.08 o.45 0.16 2.88 

P1~l!~~~ry 
br.:ui ch~.s/ 
pa:r..icJ.e o.66 0.02 o.48 -0.09 1.4o 

3r,i1wlot 
nur::bor/ 
f,W'.licle 259001 9?o70 15().8? -40.86 724.10 160.63 Co.57 97025 •25e}3 lt43.92 

Lc,rnel 
nufnber/ 
p~nic1a309o90 84.61 115.03 -58.,56 761.4} 221.86 60.57 &2.35 -41.92 ,545.12 

10 0 
'ke:rri.~l 
lle.:t1.f;ilt 0.03 0.01 00001 -0.013 O.Ol}8 1.45 o.~~. Oo05 -0.63 2.32 

?ielJ/ 
pJ.r.,;int 12.05 -6.50 64.59 30.05 1!}3.80 26 • .59 -11+. 35 142.55 66.32 359.1+4 

(_i":J 1J..~r 
numbor 21.81 1.32 1.64 6.47 17.03 101.73 6.16 7.65 30.18 79043 

:'!'l·eeh 
or.<H:'>t 
weie;ht 221+~01 98.43 229.65 305.09 1221.42 163.97 72.05 168. 09 223.31 894.0} 

L'ry 
shcot 
wei~ht 86.04 4o.o2 192.37 .17. 53 22.7.5(: 143. '14 66.58 320.03 .29.16 "5?8.:ll 

~.re,:h 
r1;1ot 
W0igbt •22o9? -17092 576.,0 44.?8 61~.66 -z6.?5 -20.8? 66.?4 52.15 715.89 

fn:·;l 
rc,ot 
•~~ic;ht -16.26 1:,.45 91.1~ 6085 113.15 -44.4o 36.73 249.81 18.71 }06.98 
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'I'able 15. neQJJ. ts of Joint ·;~~gresaion t.nalysio. 

11:e:!I !>. F. r.l1. s. . VoTI • 1 V.R. 2 -
::-c:inicl-e l~nfi_tl? __ ..._ "I . •• 

t •- ii l U 

!!near P.eg.rl!la::;ion 4 1.21 1.99 2.50 • 

.Jevia ti.on 56 3.63 

·,:;1• .r.or 156 2088 1 • 26 ••• 

.. '"'-o•~ .,...,~~ br~mche:J ~ml,;;lo ... .. -.....1.\.. !,.,i..r. --
linear Re[!ri!::wi.on .. 8012 .5.31 5"80 ••• 

:'.i~Villtion 56 1e5} ••• 
1.09 

1;rror 156 1.40 

~,))i};ele-t 
~,.~~ 

munb~£b:iani cl·~ 
. • .._ ,ff ;..r.;_~ 

1-:ine~u- .Rezres.sion 4 2012.14 1.89 2.1a· 

D<?Vi~t:ton 56 1062.77 1.47 ••• 

J'~i•rcr 156 ?24010 

!tc!"n~l nu moor./ rn1r.:i cl e ........... , .. .:rWISI- - ....... 

Lin-,~r ~esrem~:ton 4 1a21.75 1.99 2.39 • 

915098 ••• Deviation 56 1.20 

Error 156 ?G1.4J 

'!00 .M£·tnol_w~:l.c.J1t 

tinf:sr Regression 4 0.05 1.67 1.04 

t eviaUon 56 o.o, 0.63 

l iirror 156 0.048 

•,>-~ e1 tlb')l ~n t 
.... ,k - . ,· c ....... ,,., 

Lin~1'.l.r negr" s:,ion 4 2·13.:;4 1.39 1.39 

56 , :~7-36 ••• J .aviation 2. ·19 

Brro:t" 156 153.80 

Contd ••••••••• 
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1'able 15 (Contd.) 

Itc:n D. 1',. t,j.s. V.R. 1 V.R. 2 

'21:i.ll.or nun1b-cr -
l.inenr l~ 6 ressj.on 4 61.,1 1.47 3.59 •• ·· 
lievieti on 56 41.47· 44~•· 2 • . . 

;;..rror 156 1?.03 

.z1~<1 ~?°• :-:hoot ··;~htb.t .... ;uaa,, 

Lin~t!tl" ·r:i~er-esoivn I+ 2064.66 1.08 1o69 

Dov-lo.tivn 5£ 1913.!}9 
.... 

1.57 

;:..'rl"or 156 12.21.1+2 

:J~~~l ·"' •·r ~J t; -.. ... ''·~ .. 
.,. ,.,..:1 ..,\, t 
.·•-v~t;•.:,._ 

It 63.2.14 • t ine.:tr l~egrcssion 1.07 2.78 

56 2.60 ••• :,ev:t t1tion 592.15 

~?'rO?" 156 2.27.~ 

!'"l.,;::sh Root ,-;_,1,-rt1t --r..-r•--- ~ ...... 

Lin.ear l~ gression 4 1~69.25 0.77 2.06 

Devi a t:ir.:in 56 16lf1.02 Ga•fo• 2. . 

:b'rror 156 614.66 

rt,r.y 1·'::'lfl • !"'tr~ - ht .~~ "• .: ~I ~ t ,..;.,,,L::ur:wt 

176'+.42 a.2, ,. .. ••• :r.~lnear · :esresaion 4 ·•;.59 

56 2·14.39 1.89 ••• ;J~vit.tio.n 

~ ror 1.56 113.15 

r l r.m t l•c; -~11t ·~ ·-
lln.a(ll' Hegrassion lt 79.32 1.61 3.34 ••• 

56 t.9.71 ••• 
Uev.i.ation 2.09 

i rl'OI' 1% 23.76 

vn 1 .. ~ (~ 

\/H.2 
,~ ,:...-

l"'le •..)e 1: ",e r •· a uevia•tion r1. ;;.. • ii.;;;. i,.;i•t•c.r 
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'!'able 16. :11.egress:ton co-e.tficients bj_, s01.1 fi1 , stability -rr: and 

correlation co-officiimt Cr) tor the 5 g-enot::n,n,a grown 

under 16 different e-llvironments. 

Genot:,pea • 
~n.i,£1e lt~t,h 

Cl11neae o.,a o.58 -0.62 -1.'+0 0.17 

l:! -8 1.·43 o • .54 o.43 -1.6} Oo.50 

1,<-532 o.8? o.49 -0.1, -1.82 o.4, 
I.1-20 1.z.4 0.59 o.44 -1.37 0.55 

I r- .5 1.16 o.49 0.16 -1.82 0.53 

Chin.es, 1.90 0.22 0 .. 90 -1.03 0.9:, 

I R-8 1o19 0.17 0.19 -1.18 0.90 

1:~-532 0.77 0.17 -0.23 -1.22 0.82 

I R-20 1.13 0.22 0.13 -1.03 - 0.82 

l-tt-5 0.01 0.28 -0.99 -0.7·4 0.01 

Bartlett•s "2 
... (-d.t.1114) testing hom.!)genity of S~ • 5e392!TS 

r;pikele t numb~rlo3..'11Cl8 
~ - :rw-

Chin8B9 1o60 0.20 o.60 -366.31 0.92 

13- 8 0.59 0.17 -0.i.1 -4?3.88 0.1, 

11<-!;:$2 0.92 0.14 -0.08 -596.10 0.92 

IR-20 1.08 0.22 0.08 - 2:92.80 o.sa 

t :?-5 0.82 0.14 -0.18 -583.67 0.89 

.Bart lett•• xfd.t.=4) teetin~ hom.ogenity of sbJ. • 5.0209NS 

Gontd•• •••••• 



Csenotypee b1 $b.1. 

Cl,in&ce 1.76 0.26 

1 :.:-0 0.71 0.24 

I ::i-532 0.72 0.17 

I '.<-20 1.12 0.26 

l :1-5 o.•72 0.17 

Eartlett•a 2 
x.d t , > 

\ 0 ' - =:r+ 

Chineee 0.81 o.,o 
I K-8 o.9tt Oo24 

18-53? 0.69 0.29 

l ~-20 1.2, 0.29 

l 'l-5 1.21 - 0.24 

CJ1irtfw ,e 1.16 0.09 

I H- 8 0.61 0.09 

I H-532 1.04 0.08 

1 1,-20 1.43 0.06 

I !{-5 0.71 0.08 

I 102 I . 

-0.29 

JJ.28 

0.12 

~.28 

-492.43 

-651.58 

-438.16 

-629.61 

0.63 

o.80 

testing ho.mog.snity of shs. • 5.5739NS 

·mo k0r;1el ue1.r;ht - ---~"'lWliloa 

-0.19 -0.035 o.~;-1 

-0.06 -o.oz.o 0.1a 

-0.31 -0.037 o.54 

0.25 -0.037 . o.76 
· 0.21 ...0.0,.1 . o.so 

!!~WJ2l811 t 
0.16 - 8?.53 o.96 

-0.39 . 93.12 o.88 

0.04- - ·102.33 0.96 

o.4, -121.56 0.99 

-0.29 -107.33 0.9:, 

Contd••••••••••• 
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'l'able 16 ( (!on t:l.) 

Gcmotypea 

Crdnese 0.94 Oo09 -0.06 

I t -8 0.69 Oe09 -0.,;1 

I R-532 1.44 o.1i. c.44 

l !i-20 1.20 o.oa 0.20 

l:F.-5 0.74 0.14 -o.26 

1.15 0.08 -0.15 

1.0:, 0.10 0.0.3 

1.05 0.14 0.0 5 

o.96 0.05 -0.04 

o.86 0.07 -0.14 

0.78 0.,07 -Oo 2.2 

1.28 0.11 0.2a 

0.12 0.20 -0.28 

o.87 0.07 -0.1, 

1.37 0.13 0.37 

-10.66 

-10.59 

.3.95 

-11.90 

-6.16 

- 900.10 

-f/l?.44 

-121.98 

-1078.88 

-962 • .53 

-189.08 

--125.19 

9•1.51 

-192.26 

-86.07 

o.94 

0.89 

0.95 

0.98 

0.94 

0.90 

0.99 

Oo96 

0.95 

0.95 

0.69 

0.96 

0.94 

Contd••••••••• 
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Table 16 ( Contd.) 

0enotypea ¾ f1 ';':'2 
.:Id 

;:,re ""}· " ot ·--ei ·-t ,, ··-' l t\O . •( . Ci.;: ' 
~---------...... ~ .OIi': ... 

Chine,ae · o.F.,o 0.19 -o.ro -422.83 o.?6 

:ti?-8 · 2.17 0.2.5 1.17 -256.?4 0.9.2 

r ~-532 · 0.39 0.2-s -0.61 · -166.44 o.,, 
1 ~;-20 Oo36 0.14 -c.64 ~7.·16 0.57 

r · 5 ,(- · 1o28 0.24 0.23 305.86 0.82 

f"t-r-"l'-t :i.oot -.~:e~;J~ ~d ~ , or ""'-

7" o. () Q "'ll' ·o ~-':? - o. 2i , -f74.00 0.63 

1.85 Oo25 0.85 -12.05 0.89 

1.05 o .• 46 o.o~ 2.5.17 0.52 

0.52 0.29 -o.tt-B -5t •• 22 o.42 

· 0.85 o.44 I -0.15 1,2..79 o.46 

f'la:::t t - H.fJir~n.t. we:....,- ,_. 

Chines e 1.20 0.11 0.20 -15.99 0.95 

n:-8 o.f...o 0.1, -o.lto -1,.40 o.ao 
I r~c05}2 0.50 0.09 -0.50 :.17.72 0.82 

I , -20 1.10 0.08 0.10 -19.ao o.w 
t ,.-.5 1.58 0.10 o.58 ·-16.?1 0.97 
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'!'able 17. Hesulta ot correla t ion co-e.f.ficienta wd.thin c·h!U'actera 

r ;anicl• leueth 

t ·ri.Rary b1·anche::i/ 
p ::.v1i.cle 

.:3 j,i lrel~t number/ 
pa.niele 

.e1•n.el n1.1moor/ 
p,mi.-cle 

100 t.ernel wi~l~t 

Yi~l<i/plant 

~ill.er number 

1-'reah shoot •-:eizht 

'Jry- shoot weight 

f ri,rah r oot waiL~l1t 

'iiry root wei~ht 

l'lant lleight 

Correlati(')nl.t 
E et1.ttl021 :..-,an (Y} 
and bi 

0.816 

0.799 

Co312 

0.139 

o.448 
o.e15 
0.793 

0.155 

0.50.5 

o.87~ 

0.69 .. 
·0.939 

0 • . 1% • 

•• 
••• 

Betm,!:2 mean(X) 
and Z4 

o.422 

·-0.313 

Oe8~5 

0.61, 

-0.3.5 

o.o64 

0.522 

•• 0.955 

o.66 

-0.0% 

-0.94 • 

-0. 202 

-0.10 

-0.524 

0.538 

0.679 

-0. 16 

-0.515 

0. 345 

0.,21 

-o.426 

0.306 

-o. 36 

-0.248 
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'ra.'ble 18 • .Resu.lt1J ot, correlli\tion co-•fticrt-,nta b8t1r1eon response■ .bt (upper rist:t) and 

b8tween etab:U.1 til!s,_ s! . (lower left) aJllOng charectera. 

i."'w.!~~l.G Pr:lm.!U'Y S:pi}:»l~t Kt1rneJ. 100 1:ield/ 'i~ller I?r~sb :Jry f.'r~lllh ';,j-:.-ry VlQn' 
lcmgtb brMehes/ number/ nmAO(!l'/ k4f.m.1el plant number ahcot ahoQt root J"◊~t_, height 

Paniele 
length 
Primary 
branches/ 
pauicle 

:::ipik~let 
D\Am't:Mu·/ 
panicle 

-
-0.11 

Kernel 
11\.unbar/ 
pan~cle o.~~• 
100 kerr~el 
weisht 0.21 

Yield/plant -Oe 15 

Tiller 
numMr 
Fresh et1oot 
woight -0.60 
Dr1 shoot 
woi.ght 

I-:re-ah root 
we'ight. 

Pry root 
weight 
Pl~t 
beigi1t 

-1', r, I'\ 
-VO Ci 

• 

p,9.nlole pa."licle :paniole Wifi·ht .'·YlfJight waight wei~~ht oo ... r3nt 

- o.64 -o.43 o.44 0.08 o.88 

-0.08 -
. -0.1.5 • 0.94 -
0.01 

0.11 -
-0.03 0.09 -

-0.6•7 -o.64 -
-

- -0.08 

-
0.08 -
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(u) 

l'll<,an p~rformances of cill the ti ve chara.ct(!1.•s ever t hree Nplications 

an4 e:t,eht gen~t;ypes tor each aeaGiem and •ach treatment are ehoan in table 19. 

1'1:tt envircnf.!lental. 111.~l'Jfl:3 ( table 19 ) shovsed tb3t alrooot a.11 the ch!!lract~rs 

were hiihly affected by seasons ae well as by difforent nut.x:--.lticmol 

tr~a.tNnts. Na:id.rau:D .shoot a'ld root ~ithtrJ (both freoh and dry) 11ere 

ol)Se!"'n-d i.n caso .. o,r HFt<t, NP md N,. M.a·dmum plr.u1t he:teht 11~3 obt3erv1'-d 1n 

:ar,: eoril.bination dal"int3 aeas.on I!. 

,,optll.ation m,9009 ov-er np-licati,ms. troot.rnen ta a,"td eeasona tor all 

t he f:i..·1e e!~ar'i!ctera are ahe1,n in table 20. i1ar1.ed perf0rr-.i.ancee were 

e~t,itd.ted by different genotypes. In cese or shoot ~i0ht (both fre3h 

and dr~) l'iai~reotl showe'1 the maximum weight followed by Badsh.abhog and 

t ho miuiwm wla;ht was feumi in lH-,?o. l;1e:dr~h.ablu~i.: 3howed t he mrud.mum fresh 

~d. dry root we1$ht 1m,d l R-532 sb:(lwed the m.tnit!lurn r oot weight. MBJd.mum 

plant haight (PH) was also obse1~v~d. in Badshnbhos and the mnimim 11aa 

fau.nd in IR•5J2o 

Usual a."1aly3ia •f vari&.nce •f the> da.ta was t he.a made se1>aratel1 

end t hey are represen t ed in table 21. For all the tive traits, the .items 

ganot,y-paa (H). season (l) and nutrition (n ) weN M.ghly ai.31\.'lficant 

i..'i.dicatins tha t a real differences ox.1.sted among the geru>t:>Tte8 which 

were, gr.,at2y affected by oeru311>ns and a real effect et different nutri t ienal 

t.r"atoente ef N, 1'1 K and t h01r combl.nationa ex.lated. '!'he anQ}.y.sis ot 

v ~r--lance (ts'bl& 21) alee sho-ed that t he popul:;tl1>no in t.eracted aignifi.­

c autly wi'tb all ·t he envi.rom»ntal effscts {oJ.imatio and et-191,tic) in MSt 

of the characters. Am8ng the interc1ctiono G X Y waa hig\.1.y .si~fic:dtt 

iu all the t1ve traits; G JC N wae s1enificont in case of day aho!!i>t Night 
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( D, ·~:) dry :roet weight ( DR, ) and l)lant heieht (i"H) · 'but it was non• 

a5.gnifiean.t in f:resh eh~ot "8:i.eht (:rsw) and fresh ro-,t Night (1'"7'?\·n. 

:! i~ wa s Bif''.\lifice.nt •- C""~•• f 't,~"'4
' d n -' i t t ... ....u """'"'"' o ,:.:"'',, an ,.,s~: wl'leroas t waa tiQll•signi ican . 

in cat10 of ~-::·-,~ , J_~;; and l'1t. The thir• ordet" interact i .cn {G x Y x n) was 

si,:i;niticant iI'1 cas& of :or:_;~~ and PH only. 'fho replication was significant 

in caae ot !'R1 and rm\·;. 

Since t he analysis of varia.'lce indicute-d that the ~enoty;pes in 

t ~1is exper.'l.!'L\Ont were hig t-.J.y a ffected by nutritional trea.tments as wall 

es seo(:Jons, further SI13l:ysia was carried out to ovaluats th• i.n:tlvidual 

ef : ect of nutri~nts 1n each s~ason tor each t;onotype. Ae the effects of 

different nutrients on t:hineGe, I ~~. n,~532, 1:::-20 end l ?l-5 ui beth the 

t wo scs.s-ons tor these five traits have alre~-:>i·:ly been t abulated an.i 

diaeuseod ( table 13) t he e1'£oct3 et nutria ltS on 1f{;)i.zersail, Badohabhog 

end Kata.r1bhog enly in reJ.atton t(I t he five ehsraeter.e are s he\ffl in 

:f'resh Shoet Woight ( FS\0 1 N had sigaifi0~1t pcaitiv• effect en 

aignif.ictmt in ca.as er Badahabnog du.ring Y 2• The etfeets et P wu 

sit;nificMtly positive en P"SW 1n case et Naizersoil in both t he aeasans. 

j_n Ba.dshabhoe and Kataribhog during Y
1 

but tta effect. on F:.rti was negative 

111 cuse of P.adshabh&g an~ lattU'ibhog du.rin5 r2• k si3nitieantly decreased 

t h0 FSW e-t Jfodahabh0ff anJ Gt l1a1~eraatl during Y 2 whff\las :1t ei5nificantly 

i norEHtsed t he r sw f>f Badshabhog snd .Kat.ar:1.bhag durlng Y1• Th• etfe-ct due 

to WP was eignificant in all the ca5ea but the ei't'~ct was ne~&ti ve .m 

Nai.zers!iil and f.'.s taribhgg du ring Y2 • NK &loo ahowd sieiu,.ticant pesitj_ve 

e:f'f-,ot cm rsw i n all the varietiss oxc;,,pt t'faizersa.:1.1 during 1·2 whar• it 

wan negatively sig-aificant. $~1ificunt positive eff.ect ef PX wa.s 
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Cb5erved en Nai""-... r"'-·ll ,I \r t • tl ,.,1 h '1.. ' - d: 1,..,; "'!:'I' 
'4~ ""gJ. au,.. ~1a :.i?':l. bheg du-ring Y 

1 
aud on. L>~~a, t11rh,10g ·, ""-•-~o 

Y 2• ?lPK 'hau 3 ieni!i cant poa1 ti V'e e.tfecta on f:1 . '. in ea8e or l! adsh.abhog 

iiurlng: Y 2 an\! Kat~.fr·.i. t,h.0g in both t h.& &eaaons. 

Dry i>heot Weigtt ( !.)mi) , N bad sii311ificMtly pesitive effect en 

:::>SW was depend4n1t on. the 

mst;:;h~ cr;s.,s s howd . 

c.1gnificant e.t£0ct .on D:~w. rne effect of 1< was 6i.6Bificantly neuat.ive 

ou· Nni zers&il ana. P-adshabh~g in oot.b the oeasons . ;;;i cnif'icant pesl.tilfe . 

et:tect due to NJ:> was n0•t&II in all t he vari.etir;s e,~cep t N~z~raeli.l du.ring 

Y 2o NK had sit>nifica.."lt p•si t1.v1> effect on DS·d in case et :i-~at.zers~i.l and 

Ead.sl.abncg .iurin~ T1 _ and in case ·Of t:atr::ribhog in both the seetB0ns. 'l:h~ 

ef.f,!-f ct er PK w~ ai.gni.f'i.cantly pw.sitive on :·~a:tz~ran11 aml •·atariuno~ 

d.v.rin.3 Y 1 s.nd on Badshabhot daring 'i
2

o :N:.K b~d :posH::ive an::1 significant 

e.f:!.'ect on Naizarsail during Y 
2 

~md en I(&taribhQg during Y1• 

r resb noot ~·e:tght (f!:t ;~) 1 N significantly i.ncre,!.'taed the rm~ o:t 

.all var.1.etieJt in both the seasons. 'ti.le e.t .t'oct of P was aignif'i ca:1tly 

:positivo en Naizera9il. and Balshabhoc durin5 Y1 and on Katar-.l.bho~ durl:15 

t 1 smd Y 2 . K he.d. ai.gr1iticant n1tga.ti.ve ei'fect on ?:\'..:t;i fl·! Haize.rsail and 

.B~aG~mbho~ in b~ th tt._,s s&o.i1ona and s;'.1.znif'icant poGitivo e ffect •n ~":.--U 

ef Lo.t aribh!';;s durini Y2 only. Si ~ni.ticant pot,itive effect due to lf.P was 

ala~ :found 1n ca . .;e •t l'h:iiz.orsail ial'Ui Baisho.b.hoz in both the a-ea.eons but. 

ve1·y .o~..ll and neg,&.1tive e f'.f'l 1Jt c,,;n Kata:.-ibhot: was not,ed. Si gniticMt 

I>,;)s:!. ti•11• e r:r,.,ct ef NK was cbserv '?d • n B'.ld:>r.abh1t>r; a.'7.d I~ataribhot; during 

y 
2

• FX also 1.n.cre,asad );y;'.i 1.n all th.at csH~lh NY:?l btui si~ni.f:ioaut m&t3ative 

aff ec t on l'7£'.fv ot NQi.~eraai l dw~ing t 1· mid of Bad.ahobhog in both. the 

lJi,eal:lol.lG but ~nlY .Katori·0nog had. ais"ni.f1c.nntly JJo:ai t i ve e ff--,c t e-:o l'Ri'I 
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:.;,ry ik,ot '~i.?.l.'t ( ,r),~t,',' ) 1 ... n 'l'he etfeeta of N was P"siti ve .and aie;nitic?Jlt 

cm D .. '!l cl ell tho varieties i--... ooth the seaa9!llle S:1.r.,nif'icnnt p.;,aitiv~, 

effect c:,f P 
was alac fQumi on all vc:u-1~ tie a. except T:l,;1dsha.bheg during 

t 2 
• .K had "'ic--•\i f " · •• ... ~~ ... -..i.Ca.nt nega tiv& e .t'feet o.n DT:, o:t ?leiz~:..·~tJil in both t he 

t:HJ sons ,and sie;ni.fic:.i .. t po~itive cf1.'s,ct on DiI;:i ot i~atc.l.ribhGg durinl$ Y
2

• 

~-~cept .'ataribhoa .iurin.:~ Y., .. 11 the 1 .- t ,:J ~-4 ,,-,r-t :fi.cG•it nositive ..... .., ...... .• Ter,_e .,:1.-,s ,,a<& ...... .u. - ..., 

ef .feet due t<.) l~ P en D.a :i in both. t.he sau~cno. NH elso h2.d posi:tiv•e effect 

' c.n im;; 01' all the cases except of Naizeraail durii::.c t
1

• FK sizni,!1cant1.) 

1.m::reast?d the ri:'W of all the Ya.r-:.Letie:1 in btJth th.e ~ns{lne. N~:.r.: pr~clucer! 

siGti.fleiw..t positivo effect en 1:>R~i cf Nai.:~rsail dtu-i.l'.16 1' 
2 

and ef 

.l':.uto.ribh~g during t
1

• 

Plant Height (J?H) : ll bad si~it'i.ce:nt }>OS:1. tive effei:t en PH of 

ru.l t he variet.tes in b0th the eoa.oons except in c :;,,sa .,r Naizers-cdl 

dmr·:i.ng t 1 • Si.3nitica.'lt ;pttsitive eftect due t0 P W0.6 fo1.m:i GD PlI of 

~~ ... d .~er,sail and Badsha.bho5 dut"'ing Y. 2 a.'11.'.i oi Xat t'l.t"i bh08 in 'bQth t he 

ooauons. K had s.i:3Di.ticant1:y poslti ve effact on fl G.f .'' ,d.~1traail dur.ing 

t
1

, ot B~dahabh(»6 in both t he oeaoons sod or Kata.rihlicg dtu·i.n;s Y2• m? 

and :NK ha.ti negc1tive oft'•ct en P:Fl or :la.ize.i:-sa;:.l and Ba:.ir;:1abhGg i.n both 

t he ooaoons but positive eff ect en that ot Katar1.'bto,z. PR siszrli'icantly 

cloci"e;;.sed the f.' 1-1. 0.f all the varieties in both t.he seaoons. ;.;iatlarly 

Nf'K b-ad. neg,!i t.i ve effe•ct on PH in ooo t ef the. cases. 
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(b) 

The .Phl!tn0tyr,ic 'lfar.tan.ce was repart:iU~ued int~ geac-typ.ic ( ~ ! ) • 
-.nv.ironm~utal ( ~ ~ ) · l 2 l 2 · t 2 ) 

~ &L1.d th~i.r intaract;t:;-u < ~ .m• o Gl' anJ a liGI 

variat:tanr.. ' .. :it.1e t'J6t1mat<!a or~ 2 ~ 2 ~ 2 ~ 2 aa.J ~ 2 alGng with . a• '.mi• (W' !b Y E ~ 

t heir co-effici~n.ts Qf Tad.ability are stiovm 1.n table 23. 

'.:'.reatei' por·Uon Gt th• tetal p henoty_pic Vtl-t"t~t.ion was et_~&n-ettc 

in nature i.n Gs.:u o:i: dr3 6h00t wlde;ht <Wd plrmt heicht wheroas infl·.u,noes 

e:C envi·ron~c!11t ('o _!) waro greater than~ 
1
~ , ~;,q, ~ -~-.r an.d ~!10.v in Ct.lSe 

C:s, ". , ,v 1.jJ,. ·~ - · 

i r!.fJ .. uence ef ~ :o was nottativo in case 01' !reah ah,1ot l!fei,.r;t.t a."ld ~lant 

he:i;;ht ard that -of ~ iat was negative in case ~t· !re~~h .atioot and r©ot 

iieight 

~ ~ in case Gt plant hei~ht. Me.ximYW co-efi'ic:ient or 11ariability .. ~ 
... 'OS "' •• " i ..... d b ~ C 2 <.. 2 .... d \. 2 
~xx.u;I) -""" .-:; d 0• 0 GI -i a E 1-n all t h<, nve ehv.rseters. 



: 113 a 

(c) 

· Since th& int<,ract .. .,,n 
4 " item W-A3 s-ie;rdtico.nt no 13eneralizat:ton 

can be made en t· 
· .n• reta.tive r,erforrua,:1eea cf t hese !ifJ:PUlotinns and as 

t he analysis o+- v · 
... er:i.a.Zlce can gJ.ve no useful account ef t'he G l Ji 

i n teraction. the d~t~ ...,. were aubjected tG re.~re:;oion anal~sis. l<'or each 

populati on the linear ro.~t'eosion of in<liv-ldual values on t };eae sixteen. 

environmental m~nas {8 tre1:;tmon ts of 1·i,~ and thoir OG:'ilbination in t!.10 

yeax-5 } •~re coreputed. Tho enviroomcmtal means were iooas'ilrcd quantitat.ively 

by the mean e:f t h,a eieht genot;rpeo. 

The eum et' squareo messurin5 'the iilteraction of the pG:pulationa 

w1 t!l the enVi!'Qnflen ta were partitioned 1n t0 linear r,egresaimi and :~,7 

deviation (joint regre1:5aion) sum of e qt,e:J•~HJ and the r~sults are ahcw 

in table 24. The table showed that major part · ot the genotype-environmtmt 

variance was d.ue to the diffeire,ice ootween tho slcpea or the 1iner.:tr 

regression as .it r9~ondej significa."ltly in m~.st of t he characters except 

plant heig.½t but the linear i-egrosai.<>n r-,.::;. 11ss [;;l'~ater t han deviation 

Both the linear resrescion and i:iev:i.:.1tion iteu13 ver-e &i~n1.ficant 

~17hen tested by exzioriraantal ~rr.·o?' ill case of rlcy root weight and p1ant 
0~ 

height indicating the preaence~·relationsbip bf}tiaeen •e;•s a.Tt:i '•'s and 

t he v.·,rr-iation of G x g 1.:nteracticns t'li.th.in · ea.ch genot~1Ht. Lina:n-

1 ,...,c, - 4 ;mif1caot in case of dry ah·oot weir"'h t and fresh reGre:.HJion s one •"""" ~- '3 

root wiG~1t but 11a.a non-significant :Ln cas e of fresh s bQot weight .. 'i'h• 

. ·1 • t,4 11..:~. alnne was non-aicsnifioant in Cl\Se ot dry &hoot woi+,t; 
t.L9VJ.fl .i..On ·" 
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~rhe r.egrl!.ssion f ., 
co-9 f:loiel'it3 e:-e in ef1:'eet tu~Qsut•• re:~onaes to 

incr0a"Jl.ern ta 1u atl ir..:orovin.,. .... . ,, . 
.. o ... nv ... r~ntt~:1tr,. Hee;res.sion c.o-~tfici;11tnts b:i.• 

ri• stor:a.a,,•1"d. error (Shi)• st~bility ("./;~) and ce;rrt,lati0n co-ef!i.ci~nta(r} 

bet0,1.een env~ ro1··ments in h - -~ • .. ,_ · ea.c. g-enot;-,?e ~ffe meos:ur~d and ara shc.im i.n 

t able 25 "=',-.t}, u·· .1a . . 
• 9 ..,,.., • ne<U' M-.& n@n-1:Lnt,~ reJ,$JJ•tmses aoeounte!'l fer ll!C&t '1Jt 

the voriat::i.Qna ot th!l~e. gen.(!'Jty1,es ovi,r environment~ .~~ th~:lr hig!1 ana 

l{H'I cor!"elstt &n c0-efflcient (r) ·v·alueG. 

ln C~'rie et fre'3h ehoot welght all the sev~n varl.et.ioa except 

Neize1"sa'll reRponded sien!fi.csntly Viiith the env5,ronoents. Cl'.i.nese, 

I ·,, n, 1~ t: 2"' I'!") """' .:. u · t . t.h ,. ·• "-- .a ,, -,,. • · ~ .... ::,i,;;ir.:, 1,-c;,v an,,. ,,.a ar::i.;) <03 sn0w~ .... StNV•• av~rai::e re:;;ponses an,;£ 

geed euvir,m.l! .. '!nts. Al!loug the eic;ht .g~ncty:pea, rh~.izer~a:U ,. l H-8, l .it-5 snd 

K..itari'bhc.g sho1-¥&d above averas e :ve·sponses a.rid h&dshabboe, Chinese, lR-532 

and l"'l-20 eh.awed belew avoraee res.'}?-0n se6 to . tt,~ envirom11,en t o . Maximum 

r~s:r,0 osea was f">U:nd in ea.we of I<atar:i.hho~ ( b = 1.35 ! 0.12 ) and t he 

minimum reapenaee ws in ·I I~-532 (b~a,,o.6·9i-!° 0.1~). ; )';.\Q.st ~t t~ ~euot~~a 

had hic~h eo.r.relation co-ef:fi.eient . Tal.ues which 1na.J.cat'9d t he linear 

ffspon_se-s accounted fer ust ot the var:iati~ll e.t Ul4 ij@nc,typN -nor 
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the lld.ni.mi.lm was ~n. Bo.dshabhog ( 'b • 0.28 + 0.39 ) • Huct. ot the genctypas -
had low ei.irrelatt cn co-efficient (r) val.u~a indic:1ting t hn t non-linear 

re.:rNu1se waa it'J.p'""rt,. ... t i"' t 
¥ ""' ~ ... , 0 geno- :fi)ic var.i.ation over envir:>nmeu,ts. 

In Ctlae of drj root wight signiticoot linear rcs-ponses were 

ah0wn by Naiz0rouilt ,lladshabhet.1, lH-8, I J -532, I H-20 and Kata:ri.bhog. 

AbC\Ve avera;;e resp~ms es ere foun,:i in Nairtersail, Bad.;h3b.h0g, I R-532 

e.nti Katar:ibhug and below average, resp0r..sea wer• i.e. Chi.."leM, I 1-8 and 

n i- 20 . I :r•S responded n~gatively (b s -0.21 + o.4J ) to the enyircmment -
i.t1.d;tc.stine; that iciod euvi.ro.ulileuta decre&seid thi,, dry r oet weight. Nax:J.mwn 

reG;ponae was found in case or B.nmer$ail ( b • 1.73 ! 0.28 ) · end t he 

fdinimum reispoose was in c ase of Chiuoae {b:a 0.08 + 0.28) • JBQth lda;!l and -
l.ow CO!'?i"<tle.t.io-n e~.-effici~nt (r) valuoa indica te that both the linear and 

nor1-line8r reep!lma"e 11tu·e i.nvolvecl in ptlenaty;pic variations GVGl" 

01, v-:tronmen ts. 

Jtor plant height all t:be eicrht si,notypes had si~nificau.t linear 

r(S9l)c.n~ea to t he envi ronment s . ,Nia:.i.zersail, EadahGbhog a..'ld 1-:a:t.arib)io5 had 

above average re1J[r:>n3ll3 a-r.,d t he othttr five had b<'lew. average reaponeea 

to t he envircnmeuts. E~dst.r.1·b:ho~ h.r1d ttttx.iin;.m. r~ s.r~:t~G4tG ( b : 2 .z.1 .t 0.15 ) 

()ffid I ~-532 h.,-;d minirJWII. re$penfiS ( b .,. 0.26 ,! 0.05 ) to t he env:1.ranm~nt3. 

i-.oot cf t he v s.riet:1.es had h:ish oorrelation co-e:ft"icient (r) v:i.t1u0s. 
::, 

The atonda.rcl. - eoro..r (Sbi) Wl\S h~terogon ou_5 as r 1n t he "Sartlett•a 

t ast (shown at the bottom cf e.-ch chc.r11ctor in t able 25) waa b.izhly 
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s!snificant i:n all the c1· 
• ilaract~,r .a. It is• therefore, ev.ldsnt th,-.t tll11 

ext~nt of the .deviation o 
&rom re~resoion 18 S!)ecitic to, and char:1ct~r.i3tie 

cf parti.<ntlllr 1 po:pa a.ti,on. It alao indicated that tM.~ as_pi,cta of I.he 

phenotype was unier ~an~t~ ... c c~-~.trol. ~ ,.,._, as rev&8.l vcd by ji:iin t regrfission 

and stu.r.id.::l\r.d e::-ror ( s ) · -2 
' bi • tne .;;d wos hi~hl;, h.:!tc:?roseno,.11> arround thtt 

re,sression slope a. The v-" u• ... o! ~2 h • 11 in· c""•-:.-- 0 ~ t""•r-h r.u. ,.,.... ,,.4 was very . ll.fi; .,. ,... " .. ,....,. 

choot we:t3ht , dr:, shoot W&ight, fresh r;,ot \fe·icht a;r.,l dry roet weight 

ir;dicatlng 1:n.1;tab.i.lity ot the;·:..~ genotyr,&a. But 1n cea e ct pla.'lt .h.!!i?;ht 

m:;id11r,9..taly b..1.~h ve.ltHt of t! WQS foun.d whi-ch indicated that the s-en~typ.es 

had conaidt;rable stabili.t_y in trds ohClN·,eter. 

w!dcr :;_ ·• the d:tf.feren,t nutrit:t~nal treutrl'le:.it.s asatnst the Qorreaz,or.Jing 

Qverell emd.ronmiln tal mean for all the . five ch~ac;ters are ..ehci!"!l in 

s lto•aea good re$p~nse to the p.:,.Qr e.nVirQnraen ts. :rn -cose t>f ilr:, r{!u)t wei~ht 

I H-5 r~apond.ed nogs:ti vel:y tg the good enrlr()llments. Far plant h~ight 

{f'ig. 2lt) r"ere(Hlliim lines were close to~ether in poor env.trcnments a.".ld 

spread out in good eavironmants. 



Fig. 20. 8egreaaion or iu'1ividual pol)ulat1on mean on envonJ1entul 

iHan tor ei1;ht parental. lines in treub ahoot ••1ght. 

ri~. 21. neer~a.oton or indivirt;.1a1 p<'.t;ril1t.tion ae,n 011 environ•ent•l 

D!'l&n for eir.ht parentrt1. lines in dr_1 shoot weight. 

Fig. 22. legree1s1.on of i.ndiV!td1i81 rio:riulat1on mean on environmental 

aeaa tor eitht parental linea 1a b'e•h root weight. 

Fi._g. 2J• :Re_greasioa of indi"fi.dual. population a,·· <1 on en'dronllental. 

swan for -eiaht parental lines in dry root. night. 

Fig. 24. Re4resa:1.on of J.ndivi.d\~al po_pulativn UM on enYiron.aen\el 

,i~~.D tor ei..e;llt par~utnl linea ~u. plant b@J.e;ht. 

Tb• genotypes 1n th• grap.ha (re:pr•aente4 by tlleir .. r1a1 

auabe-ra) ~ a.a 'follows t 1 • Naizeraail. 2 • l .at1eba'bhcg, 

J • Cb1neae, 4 • lR-8, S • IR-532, 6 • 111-ZO, 1 • 18-5 

and 8 ,. Kataribhog. 
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(d) 

Correlation co-ei'f'ioi(tnt (r) "--tl·.1n!' 0..,,, -i »1..-.... J~-r1 
a4, ,, •• ..,. v,; ........... cb~r·ac:tera 

v,&Nt n:e,:1snrP.d and are ah,,;,'ml in table 21!, and er/ rair.l}ectiv,,ly-. 

The cerrelsti on c0- <f'f:>.i .:1. ,., ) -· · • H -'-c· en ... \r bet~en m.:,SD ( X) and respo.r1ae 

(bj_) • between m~an (X) and stability (:;:) and between :reap0nse (b:l,) and 

s'ta";:r.1.li ty (°IT2
d) w1 t h!:r1 a ehm-acter we.re tabul ·,ted 1n t ~,._,.. ... rv:. '"" 
- ·- - ~u.A.w 11.0e .~on 

c,~0 Gf fresh i/Jh~ot wight whereaz s.t&'nif'ic&ntly r,0:.-r.itive correlat.iono 

were tow:1cl in csse ot dry .root weit;;ht nnri plant he-it:{ht. 'f'iHt mean perfort·Mnea 

(':.:) i.ltia also sie,nifiCMtly ccrral~~d wiih s! in case q,f pla"lt liei 6ht 

raid negativ9ly correlated in cas e. of fresh sho-ot w.oight. The Q(Jttelt-\tion 

c-o-efticient bate;?en response (bi) and stability <1j> was poai ti.ve a.nd. 

signi fieant in c~e q,f fresh z-got ~.1.ght and t he rests W8'r9 non•ai~ifio~1t • 

.:.a m~st or ths c haractura s hQwed nOl'l-si::;nificar:~t correlat..ion eo-ef'!icient 

(r) V6Al.ues betw,,.tm t'lfitl:lll (]) and r4's;porise (bi), betweEm mean (X,) and 

stability . (~I:) anj betwe~n r&spc1nse (bj_) and atability (;~) it oaa 

sue·;c;est.ed tJ ,."lt t l1ese aSl)eCt$ c,f ph@notypee troi'e .tndcp"'ndent t o each 

0tl':er and. t hey were under different gene contrel. 

Ccn:'l"11tlat:ton, co-e:Uici.aut(r) betwe-~n rcspcnsee (~) and betwettn 

t · ~Ji .. 1~2) ; c• "' ,_ .... ea·1,cul "'t ed Md are shown in t able 27. s a _ . t:i.e3 ,.~,;d al!-on[; cnara ue-1~ ... ..,,;av "' 

~~ost of t he character.a a h~ffl.l!d na.5ative co-rela tion co-efficient valu~e 

c.1nd excE')p t plant hei~tt with trea·n sh~ot weight all t J:• charaetera bed 

non-si.gnific-ent c0~relation co-efti.cients ba-t" en t he 1·es_p.;;nses {bi) 

which i ndicated tha t varia.tiGD ef a c}1ara.cter WI.JS not corr~latf;d \Y'.lth 
- -, 

other eh!lracters. ~.o.rrel1;1.t :i.1t.n co-eti'ioionts between t~ among eharac-ter• 

wer• ei.g.nificant an·d poai tively correlate.:i only iuc-a,ie ot dry root 
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we:i.5ht with f're.sh root weight and pla:.1t hGi5ht vdth 1'resh shoot wic;ht. 

M~zt or the oharact€rrG show~d nou-m.gnitican t cort>~latien 00-eff'icients 

(r) ootw~en re;Jpcn:.-,es (bi) and between ate'oilitie s <7r!> which indicated 

the.t the:, ai·e inJ e;p«m:ient to e iich ether. 
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Table 19• f;n 'f'irc;inu)9ntoJ. means over replication.a and c~n0typea. 

0 N p K 

1977 152.09 ao6.G5 161.73 119.46 231.13 199.13 122.so 293~9~ 
1978 120.5; 14300'7 1.33.55 100.71 150.23 140.65 109.65 1~.69 

Dr.3-i~ho,U 
:c~.'jl:1_ 

197'? 
19'/8 

1977 
1978 

?Oo?7 
55.11 

96.23 107.23 101.05 
91ei5 100.15 89r30 

'.:1' :V ·.-Ro:. t ; ~ ~ir:!:l t 
--- t 

. _y,._ .. d 

1977 :;S.94 41.74 36.05 
19'l8 !J6 .67 L0.69 y) . 81 

'{)1 -n-t'. \'l ,,-i -•1•t 
" • · ,..! ':., • ,•,-. _;,l, /, 1. ~....-----s: 

1977 10903-~ 111.76 113.45 
1973 82.01 86.76 eJ.6:; 

85.52 135.52 103.75 86.73 1}!t.50 
80.94 103.94 . 104.}G 79.27 120.59 

35.43 h9 38 35.80 33.o~ 53.,61 ,, . 
3,3. 89 4So14 l•9o41 38o}5 ' ,5'-Jo8:5 

112057 114.11 112030 112.32 111.96 

A-. 5'° 9-1.26 90.,1 87.84 97.93 
'-.,:Jo ';) 



- u.o. ... 

i: "l? ~ sh ~ :~~H'> t 
~ight( f:Ft) 

236.J:'3 

197_.05 

1 ;1 .. 5=,2 168.5? 

11-20 116.23 

I 125 :. 

1r,.52 
93.66 

4?.~; 

•• e,,-. •er 
1-:-1"G8l~ 1~oot 
w~.1.ct,'t ( fi., ; ) 

94.05 

1c5.c, 

63.69 

?}.82 

32.0, 

,s.59 

31to'31 

53097 

1'.'le1.nt 
beicht(Pl!) 

90.51 

85.79 

75.66 

89.74 

99.39 

110.1, 



'llesu,l ts or AngJ. v,:;:.i• ,,_p 
.;i ~ "" ~ 4 'l'&,t"ior!e■ of d:U'te.rent cllaract0rs. 

Ite.ma D. 1'' • 

Ge.::W@!l (Y) ' 
J-.utri tion{N) · 1 

N Y. y .· 7 

0 encty-pes(G) . 'l 

G X ! ? 
,. .x ~, 49 .... ~ 

,, ,. X y X. 1t 49 

r.eplica tion in 
y~ a-rs 4 

error 252 

f'g:~r~i~ ~>hcct ':1w1 r[•~·t 
t . -~~~ ., • .;;,. v • .r-•• 

.?82344.16 ••• 159.2, 

?2.'+7a44 4o.6r·. 
20885.24 . ~·· 11.7 . 

78665 .. 76 41. ~·· +. . 

34192.96 80 19.2 . 

1584.21 

17~.69 0.98 

152li•.03 

1773.16 

66876.49 

17864. 12 

3673.40 · 

25J(X).61 

3317.41 

424.8? 

.395. 61 

6lt1.44 

,-(}e.69 

172. o6 •• 

45.96•· 

9. 1.J.5 ••• . ., . 
65.09 

8 ••• .53 
••• 1.09 

••• 1.02 

----------------------- --------------
Season (Y) 1 

Nutr,i tion { !,i ) 7 

rq X y ? 

Genetype{G) 7 

G X l 1 

a X !f 49 

G :;( y X. N 49 

·· e:plic1.1tion3 
i n :,e3l"a 4 

~r~r 252 

i~r(! sh ~oct ·;1~1 ,--:->] t ...,._~ ..,. ·u,· ·;..., 

9639.04 
... . 

' .-9 ·17 - . ~ 
1232.5004 11.73 

.... 
1145.27 1.09 

29510.80 28.08 
., .. 

17785.84- 16.92 ••• 

10:;!t.86 0.98 

853.43 

• 
2495.22 2. 37 

10S,;).92 

4242.77 

2;15.20 

16:,.98 

592.26 

211.oa 

••• 10. 95 

••• 20.10 

••• 1.12 

Contd • •• • • •·• • 
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Items l>. r'• !·lant h~i.i~ht 
._. <. -;.n. ,·~•J• 

SeMiOll co 1 5(lixso.47 1578.66 ••• 

!h .• t r :i. ti,:in on 7 209.02 5.65 ••• 

N 'J. t 7 42e1} 1.14 

(}<,ne, t~"PE:18 ( G) 7 15?49.95 425.83 •••• 

G l. i 7 4159.62 112.46 
...... 

••• 
G i n 49 1tOv39 1.09 

••• 
0 ii. y X N 49 45063 1.2} 

!:op.lieu t ions in 
':JCGI' 

73.42 1.99 

ltrror 252 36e99 



-
-
,t,Joi zero ail 

BftdS~'Labhog 

!1 

Yz 
y1 

y2 

Ya 

!1 
f.l.adz,hu·bh"g 

Kataribhog 

N 

I 1i18 I 

p 

-1e.;:;· ,,I). 
531tOJ 

-4?.1&· 

••• 103.00 · 

••• 4.67 -?8.67 .. .., "' ... 
61.4'1 .. 51.53 

. ". 92.,51 o.a, 
···-32.:,4 1.$4 

i"". 55.8tt . "" -54.9-~ 

102.~;· 

75.§2· 

•t~ 
.5?.10 
2t) .. OO 

~ .... 
105.99 

7.lt7 

62.49• 57.~,· 

-1.5.01 

11.17 

182.;t.· 

-64.;;· 

72.49~ i 
.9.00 

*~• -201.J::, 

19.00 
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Table 22. (contdo) 

Genotypes 
. 
' ' 

p K rnr• t¢il: pg NPK 

t>r.;t '1100 t ... " t t ~-... .~~ 11.1~:l J 
u,•\••a ··' ! \, ·:~ 

'1 · ·rt ,. .. . "'· 85.6.j 4:;.oo -Lt-6. 32 i;i;• .... ••• 
57. 'b -21.00 36.32 1.84 

p 9i;:;erstJil . • r • y • -·1€.06 * 
••• 

42.34 11 .. 20 19.,06 
.... . ... II<$. 

2 
:¥.}~12 51.74 39.,'0 

• I) .. iit-.:til .... 
11 Ylo5'1 }1.49 2.8:, 

•• • •• 
B(\tl::ibtll )hog 

52. 17 1}.51 37• '1'l -S.6:, 

t2 
.. * . -,. . . .... ~"'· 51.30 -68.5() -1.30 1+** 

• 11!'1 • 

}'J.30 1Cov2 '2'/. 2 -4?.50 

,.,.,. 
~ ... • ♦ .. 17.1&· 23.sr.· 

Y1 16. 84 18. 2 5.18 .21.50 1. so 

1"..ntD:rtbhog 
y . t** 10.83 • 

,.. • ,o.~;· • 

2 
5}o0} 13.15 -2.49 11.a, -10.49 

PJ.··;nt l'<ai '·1· t J!lll 
~~-- l 

-1.0\· - 3.24 6.56. 
fl> • ·if . ... . ,. . 

y -2.22 .19.10 .17.70 -1.16 
1 

:fo:lzersrd.l • t- • 24.16· 
~ ... ·g· • •• -4.16 

ta 23.50 ..a.18 -2}.50 .15.1 -30.;0 

• . ,. . * et • ••• 1!11 '(\ .. 1':•-r-
-0.69 

Y .1 5o 1t9 -7-29 24.37 -1?.0} -12.97 -12.71 

t n:!11.be"chog 
••• ••• .... tu •• ., .. 

4.6? • 

y2 33.01 16.01 5.67 -12. 7 .7.01 .9.;;3 

.. ... . t' •• " ,to. -4.32 • 
8 ••• 

y1 21.32 16.00 -11.00 2.00 1.00 .:;2 

. ,. . 29.49• z·· . .... .... .,..,. 

12 11.5·1 8. ,9 16.11 1.17 -10.17 -8.'1? 
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Katimatoa oi' ~ 2 ~ 2 ~ 2 ' 2. C 2 o, NG• GY' 0 ~rJY an'1 o B and. the 

co-ef!'icie:nt ot variability fer the five charactero. 

Frcrnh Ghoot 'l)ry :;hoot :&resh Root Dr·y Root Plant 
\.0if~ht Waight beight r:eieht Height 

~ ~ 929.57 457.37 .240.1•9 1:j.00 241.57 

~ ~G 
-2l~.41 4.88 30.24 12.04 -o.B? 

~ gy 1352.59 121.74 705.52 169.95 1?1.42 

~ t,y -14.16 2.3:1 -65.83 -15.'70 2.88 ~,, 

~; 17'13. 16 388.69 10:;o.92 211 .08 ,6.99 

'" 

ciJ~ 2 585 • .52 624.48 237.1+7 34.64 24c.}2 
G 

1",t~ 2 -15.36 6.66 '')('.I 8(-: ?.?.51 .o.87 
""' NG "-1• ,., 

CV~ !y 6,51.9'7 166.22 696.67 392«<49 1?D. S3 

('!•- ~ 2 - B.92 3.15 -65.00 -}6.26 2.8? 
.. ~ W ~ r••t 

ft\;! 

.... ~ 2 1116.88 5,0.71 1037.74 i.e1.1+s 36.80 
.... 'd .... 

J:a 



Table 24. 

Dov:!. nt!,cn 

t rror 

• 

I 131 t 

·~esul ts ot J .... in.. ~ .... ., negreesion 

7 

98 

252 

7 

98 

252 

? 

98 

252 

7 

98 

252 

7 

98 

252 

.2127.~ 

39117. 86 

1773. 16 

5101¼.22 

2.t.2.61 

386. 69 

2B7'••71 

866. 37 

1050. 92 

,512e 'I 1 

466. f)'/ 

211. oa 

173. 01 

}"3 ~9 ✓ ·"' 

36.99 

1 v.n. 

18.o6 ... 

♦,,. 

3. 32 

1. ·10 

o.52 

2 v.n. 

13.13 • •• 

0.1, 
~ 

2.74 
... 

0.82 

2. 43 • 
••• 

2. 21 

4.68° .. 

••• 
9.0} 
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;.s;.2.:1, c~eraail 0.1~7 0.3(} -0 .. 53 1680.15 0.39 

1:;;!)::1 £t::\bh<)6 
C .,,.. 

•• ::J 0.12 -o.a;; -·,219.65 o.~ 

G~J.:ne :!;0 1.;;1 0.14 0.31 -1054.23 0.9_; 

l '::.~B 1.05 0.20 0.0.5 -21;.so 0.61 

r :- .532 1.3} 0.11 0.53 -1;,15.23 o.96 

:ni-20 1.03 Oo11 0.08 -·1}26.03 c.94 

r ~·, ... 5 o.98 0.11 -o.oa -1.;.4-BoC} 0.94 
., 

l<ot,;.ri bl..'lof. 1.02 0.10 0.0,2 -135;.46 0.91+ 

:~r" .'; toot :Yfd .t~ 
~;.r~ ... ------------

t·:aizer::J ,:til 1.-05 0.18 0.05 - 92~95 c.8!t 

It::i.:'! 'l h '."I lfri o::,: 0 .. 94 0 .. 09 -0.0€, -316.~G 0.94 

Chin~::;e o.?2 O.C'7 ..(i.28 -31•'~.87 0.94 
, 

r -:-8 1.19 0 .1 ~! 0.19 -: -263.71 0.94 

!1:?-532 o.6s, 0.1~1 -c•. J1 .75.4-3 o.?O 

1:., .. 20 o.Ao o.c?,, -0.20 _338.27 0.95 

!. • . .'.:-5 1 . 2.5 0.15 c.25 .139.38 0.91 

~-:;l t!?:r-J. 'b h ':> £: 1.35 0.12 o.}5 - ?5').96 0.95 

Contd••••••• ••••• 



·1.49 
J' 

c.28 I 

i 
i . 

o. '1'7 :\ 
•: 
' \. 

2.09 \, 
C.7':S 

I i . 

' 
0.5.5 ', 

I 
/, : ,' 

I \ 

I 

i 
' 

N.-.dzers: .. U . 1 ""Z, 
·1 ,, . (., ,~, 

H.~1'iahabho3 1.56 I 
JI 

I · 

~1:inaca o.oa.,:· 

l::i- 8 0.01 · . 

I :? .. 5;i2 1.38 

I ~ ... 20 c.88 

J :i- 5 -0. 21 

~a tar! b}'l.o~ 1.·11 

t 133 1 

0.35 o.49 -539.0D 

0.39 -0.72 ·1.Pl" .-.~ -...,t\...,\ ,. :; 

c.,i5 - 0. 23 .. t'l f ~~" ;3 5 

0.67 1.09 - ·17_t;.l16 

o.;13 -0.27 -707.:;7 

0.12 -0.1+5 - 9B4.l+6 

-0.10 -:>43eC1 

-0.58 5'15.[~7 

hor:>0ge:.ni tj'' of 

~r ·v .. ~no t ,•?~l.~1; 
eu,.: + .,,...,..~~ . ..--

()r.21) 0.73 -11}5.,37 

0. ,¼':> o. 56 - ?'+.12 

0.28 -0.92 .. 143.41 

0 ~., ... , ..o.·n •55o'i'4 

o. 2:9 o.!,8 - ·138.57 

0.1? .. 0.12 -187.46 

o.43 .. 1 .. 21 . 5:--, rq , .. 
o.55 0.71 51.()9 

0.24 

o .. 64 

O ,,78 

c.86 

0.12 

o.oe 
o.48 

o.'79 

o.8a 
uo.1, 

o .. 6l+ 

Contd• • •••••• 
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fa1 

Naizerscil 1.29 0.11 0.29 -5.86 0.95 

13.ad sh.a 'bho5 2.1+1 0.15 1o41 14.65 0.98 

Chine ,::re o.GJ 0.07 -0.37 -24.15 Co9.5 

I R-8 Oo-'3 0.07 -0.67 -26.86 o.ao 

1:R.-532 0026 Oo0.5 -o.,4 -30.96 0.19 

I ~-20 0.56 0.08 -o.~4 -20.90 o.as 

ui-s Oo84 Oo07 -0.16 --24.6a 0.95 

Kt:rtaribhoJ; 1.78 0.10 o.?8 -12 .. 96 0.98 
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Hia~ts of correlation oo-et.fi cie:r,ts wJ.thin characters 

Character Co-,:tolat:lons 
~tween ~all Betwaon .mo~ neti.,een bi and bi _, 

and ~ 2 ands; ,.;,d 

• -0.76 -0.1+7 0 • .34 
0.37 0.57 o.06 
0.059 ••• 0.52 0.91 

•• o.84 o.66 o.26 
Plo.ut £e:i~ht ••• 0.85 •• 0.95 0.74 

i 'a'blG 2?o ?.eslll :ts of cori-el.:i.tian co-ofi:'icienta botooen roaponas, 

bj. (u:pper rie;ht) and bot;1a011 atabi.11tiea, s: (lower lott) 

aoong eharactora. 

-------.. ':'!'::~·r~ n S!io~~t t,,1:f ~r t]1oot-~Ti;-@bii i!tcr.-,t 
\'idig:h t Weigh t . ,'ie i gbt 

Fr eeh sh.cot 
~.Oif;ht - -0·.41 

!J:f:y ._;12.oot 
::·01.tht -Oo37 -
r r coh !iO-Ot 
~e ight o.49 -

Pl ant H.aigbt 0.85 •• 

••••• 

'.Jr y :·•cot 
(tOi {jh t 

. 0.08 

- -

Plai-it 
.Height 

. -0.87 ••• 

-o.48 

-
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(o) i~oans and :\'i:Jl a tive I 
.mpcrtancn to ,,~if"orent· ~· . , 

- •.;, :i. uu-cri.er.ts 

J~ an per1'ormancea t · 0 all the a.even char3ctero under different 
nutriti onal treatMent,s over six re 1 · t " 

:P-J.ca ;i.one and te:n e;euotypes ( f,1:5 r
2
s 

~lu~ 5 por<:mta) 4'D
d 5 parezJts ( :n) are .shown in tal)le 28. '!'he table showo 

t hot _ t:lli:r.ost all the characters ~ere --"tect"'d b'l7 •h... t 
cu "' ., .. .-.. nu ri tional treatments 

which were treated aa environm8 n t--. •r:11-,
9 ~ J.u environmen tal means <iabla 28) 

nl~o sug~est that population in eeneral gave better yield per!orm3nces in 

t !te tro~tt.ien ts havine N. The htghest yield performance was founci in NPK 

9nd lowost was found in nil and K treatl!lentR. Pri~ary bri7.nches/panicle 

,.md 100 k~rnel welc;ht were tou.ud to re!!tain more or less unaffected by 

Populat:ton mae.n:3 over replicc1tions &!lrl treatrr.ent.s .for all t he 

ch ~racters 9.re g:iv~n in t si.>le 29. Among the parents I f~-8 and Katar1bhog 

s r.o ~cd th~ h.i.3 heet p :;micle 1Emg th whereas among ptlr0nta and r 
2
s, I R-8 X 

Kotsribhog gave th~ hi~he::it p oni cle lenc t h. Moat of the F 
2
s shofled hie;hcr 

prmi clo leneth than their parantso The number of primar7 brsnche3/panicle 

' amons parent.a \las mors in Naizersail anii 01".inese but a:nong F
2
s, IR-8 X 

Hatoribhcg &nd I R-8 X Chi.nose e.howo-1 ma~;r,:.1.mum primary br ancbe nurnlier. 

!J.r.ioat all the 1l ';)S showed rore primary branch number than pa:renta. 1'he 
C. 

hi5hest number of er,i~elet/panicle wss found in c9ae or IR-20 and 

Ko.t.:u-ibhog among the porent.s but crosses r ri-8 X K~taribhog anil Chinese 

X r:aizeroail. sh.owed tb• highest epik~lc-t numbere I!f•20 ahowact the h1gheot 

ke;-nel number where oe I i:•8 X r.ataribhog sil()wed t he highest kernel numbor/ 

panicle a c-.ong F 
2
$. A!:!!on3 the parents I R•20_ end among tha F ?.S ,t~-8 1 

.... (I., 

l! r.ttaribhog showed highest yield performances. Kataribho~ and t lte o:rosa 

1, -8 x Katsribhog e•hibito<i th• high0at t!J.lor nuwber. 

; 
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An analysis ot Yarianee Wt:l .. ..:z...,n e f 
"" 'h" or all the chai•actere and are 

s hown in table 3(). !'he table. s howed t r. at all t l.,,. .... 4n 
•~ ""UL 1teffl3 were highl y 

signifi cant agnnst experi mental error in ... 
0
.,t ot th• 

'" ~ ... oharaetors. 'l'he 

item, F2 genoty-pes wru, non-sit_~ni fic~nt in c~~e r 
1, .,.,.. ~u o s p1kelet number/ 

p nr.icle and tiller numbor whereaa the ite ... ( I:-;;-, ) 
~ 2 1MB non-significant 

1 r. c .. s o o.t till ei- humber only . The item P X n was non-sign t ricant 1n 

ca s e ot api.te~st number/panicle 1.md the it~zi ( l'- 2~) x N was non-.signif~eant·.: 

in cas e of psnicle length, spikelat number/pllnicle, kernel nuci'be:r/psnicle 

end 100 k ernel weieht. 'fha i ten1 populati on (G) Ylao highly sii.-;ni!:!.cant in 

c ose o f all t he characters stu:iied i:'dica.ting t hat a real (lif'terence . 
• 

e:xi.o te 1'.l among the e:anoty.r>ee. As the , H em ni trition (n ) was highly 

aignifi.cant i.n &ll t he C(:.ISes, it i ndicated t hat a real effect o! different 

nu tritio.t,al treatments on t he ge notypos wa.r·e pres e nt. The analysia of' 

Va!"l.cfl'lC9 further ahowed t hat the genotypes interact')d c..i3.niticantly with 

all environmen·t, as t t1a 1 tam geno t31}e X er.vi!'onr..on t (G X N)- was highly 

ai(;niii cant i.n all t he sov<i}n ch&rn;cters. Zince ell t !ze inter~etions w..re 

rioi ... f.or mt.mces of t he popula t i ons ovor a r an~o or eoVironmental. contrast, 

'\l ,u. id. comparisons only be made under eaeh &nvironmont separately. 

A& the anslys i a ot Yariance showed that all t ha genotypes responded 

sisuificao tly und_er diffarant tre r1t~nta , it was very essential to ••alugte 

t he eff ects of ihdividual nutrients on tho genotype5. In the present study 

t !:e ef.fac t.:1 cf N, P , K .ind. t h'!?ir comM.n9.tione on 10 populations ,5 parents 

an-1 5f' 
2

f. were calculated. separately and are ~iven i n t e1·.>1e-- J1. 

I n case or psnicla length N and F h&d s igni f icant effects on 

po1)ula tions, parents and F
2

J .• . Only parents showed s lsnificant ef£9ct due 

to .K and NP. !JI' had nog ati vo ef.tect on r 2s. N?! and Nl'l-~ bad p oai tivs effs c t.a 
., ' 

o n all t ho cas es but t he effects nr& n"n-oi~nit:l.c5nt. PlC had nct;.!ltive 

o:ff.octs tn all t he cases. 



\.. 

N • r arid N'.?K 1:1i~ificant!y increased the &1-Jlkelet number/pc.1n!.cle 

in 911 t he ~oaes but ~hf! · · ,i, fl:l'J.x:t.an.un ef ,.ect wae due to ff only. K had. poeitive .. 

of:f~ct on PO'.f'U1 ett on an".f. "!.' 2~ but n~oit.ive effect on pAr~nts. Poei tive 

r :N'cet due to NP 1121.s oboervad in all the Ca $OB bi.it U,e effect fiSS 

si..;n.1.f.i.can t in Ce l:iQ of psren ts snd :p·opulation. :rn a."ld. PK also b.!.d. ·poai ti ve 

eff ects i n all th<1 cases. 

~igrlificant ¥oa:t't;1ve etf~ct en kernel numbe-r per paniele. was round 

.. · 1~ c-nse of 100 k4'rnel wei~ht N h~d n~gative s nd practically no 

eff1.1ct in ~~r@nto, population and Fi;• P had sicnifieruit positive etteet 

1.n th•.> parents popal ~tion a.."ld F
2

.'3. K had po13j_tive ot1·ect in all t ha CQsea 

but t he ~ffeet was very sm~ll and non-sicnitiesnt. NF end ~PK. bgd negative 

ef £'ect on pa.rent~ and por>t.alat:ton but positive effect on r 2s . . tm had 

n{m ... s:lt!fli-C:tcan t positive er.t.·ect and rK hacl si?<';n.ifiC!).l"lt negstivl9 •ffset 

in tho th~ee eases. 

N, p and NF s:t..gnificantly increr:i.sea the yie.!d of parents, 

pcrp1l~1t'ion ruid F 
2
s sepsratoly. K a.rid PK h :.ld posi tivo etfeet b11t t he 

off.se t was non-ai311:tt.ieant. NK anJ !tP.~ b ~d po:11ti ve rsis~ificant effect 



N, F &nd NP increased the till9l" uum·oer of par~nts, 1mpulation and 

1;.
2

-:'. but the maximum effect was due to i'.~ . l{ signiflc:1I: tly deereal!!led the 

t i ller mtmber ot p!trants ar.i.d -po:pul&tion. :;t. hud non-si£$nif1c~t negative 

efft.1ct on all t he C3Ses. PK aho1~ed negative effect on parents t1nd population 

but positive eff~c·t on r
2
s. !,Pl< h;.d both non-oic;uificant posltive and 

n~gati ve et! act. 



Varlabil1 t.z 
~ilS · I 

The eotimatll!a of variance eorops.nents ( ~ ~ • ~ ~ ... a..l'\d. ~ ~) along 
. 'l• \J.c. Ali 

with. the co-effir..:tent ot var1tlbi1ity ar~ show in table 32.. /Jenetic 

Vf9.r:lation ( <a ~) was greeter t han both -~ !E · and 'a i 1n case or 100 kernel 

"fiGl(~ht only. 'l'h.e envi1"onme,ntal vari!ltions ( ~ ~) we?:'e greater tL.an ~! and 

'a ~-:- in majority c::1.oos. Highei;t co-ef-fic:t~nt ct var:tab!;_ity for ~ ~ 
•·' · ,, U · 

wore shown by kernol nun1ber/p!ll,'lic.le followed. by s_pikelet mimber/pani.elo 

t:.ncontrolled 

f!)r «a ~ .. wex•e. shown by yield/plant folloDed by tiller number. 
t. ~ 

var:l :a.tion { ~ ~) wa1J Mgh in kernel m1m°t'er/paniele, apikelet 
. :5 

nmnoor/z:,,.micle· and yi.eld/plant • . 
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( c) 

.CuCi.'n:Uy 'th'l mean per·:forr:ianoea or t t,e live p3.rental Une-s were used to 

~~,H;(,91Sroon1;"" o!" the e'"vlron .. , "' "' i..i ' " ( - - .., - •· - - r.,".:!,, 1o were .a sn.!.y Co?.'r-elatcd Significant at 

Oo 1:·~ 1~~v3l) in all tl,a s~von chu'ecters a n:i t ~e co-r?'elation co-efficients 

(i--) were 0 . 98, C.89, 0.97, C.~8, 0.$5, C.98 und Oe9? (table 28) tor 

1)3n:l.cle length, JII'imGry bi':Jncbas/pani.cle, s pi kelet nun;ber/panicle, kernel. 

s:~ t:i.o.f~ctory asse.s15rn-;1n t o f. t he onvironr~ent . In t his anolysia, the genot.,po X 

unvirn~~~nt ~uteracti on waa, t hereto.re, measureJ by means ot all t hG ten 

populatioca. 

'i:'he sum of s qaara:, rll<!fi!at,rtng t he intex-act:i..on of the population with 

item and are sbo • .,n in tab:te ~}. A .mn1jor pn:rt o f tho f;emot:tP•-environmcnt 

in ~cr,3.et:!. on '4','iS ifoi, to t he d1:t'f'erenee b t\lteeen t he olovca of the 1.1.nett 

re!,'i re::;s_;_on as t he i i:1Jm was cl~nif.icant in ,'lll t he c a.sea except apikclet 

number/r,anicle; , kernel nu,1.1u(;!r/pani~le sn1 100 kernel weight. Th• 

deviation M. ~. waa sigo:!.f:tcantly greater t h&ll orror M. s. in all t he c see 

and the lin~ar ree;ression mean s quares wer• &180 eroater t han those ot 



error. ?hi~ eu~eaatad that the_~~~. ~• 
- ''··"' r~lat:l<rnetip 

enVironment 1,1.n,:L tha presence of ,; x E intoracticn 
botweea ~enotype and 

Iii.thin each ganot;1pe . 
Devia.t.:\.on t-1. !, . alon~ waa airmific.'!iat in e ..... ,,., 

0
,#0_ 

~ ""'"'"' • :Jf ikelet numbor/p:.mJ.clo, 

kernel nuri'b~r/pa..'liclo and 100 kernel wi5ht. Eut ~hen the regras-sion 1 ·eem .. 

r-we toGted by resid:.tttl item then all the cr...a.ractera sho\'f&d non-siGniticant. 

For ea.ch variety a.."lcl F2s linear regressior.. ol individual vi:ilues on 

t be~:.e eieht environ.mental means were comin.ttod. '.::ho r e6l~l;)csicn co-e!fiej.ento 

b /1. stan"'---d e .. ""or {~ ) ...... i...t1•t ,~2) .-1 • h i • J' i. • ... .... u. ;.)b.1 • ,, .. au..i.. J. Y , ;.Jd ar}l..l • ~ oorrelattc-n 

c o-eff:l.cient(r) between erivironitental mean ot each genotype were measured 

tind are aho\itn in table 34. ·Tho· diotributic·n of ten b
1 

values ware 

hcterogonous as revealed by joi1'\t regre~sion ( table 33) and hecce all. 

t hese genotypes bad differ.ant responses to dJ.!fs:rent env.i.ronmor.ts. :rhs 

r a t1ge of bi values amone; F 2s oxc,3eded the p&reni.u.l r~tge in beth di:rections 

in .roost of' the CB.s o &. It sue~est~cl that tr.is &Gl)ect cf phenotype \"Jas not 

nim_0ly inherited. I!i;.sh ani low correlation co-efficient{r} .imlicated thut 

bc:.t h lineer an:i non-line~r reeression QC<;ounted !or moat. of the Tariation 

ovar environments. 

f aniele t-~ng th : E-xc~p t ,.,;hinese X Nai t~eraail r.11 oiL.er nine 

JH:::,ul(':tt:1.on s}1owed siBnificnnt linear rosporme to t he environ~ut.s. Amons 

U·.e parenta Ch.tneae. l t{-20 and ~ ai.zt:i~aMil bwt amens !:i'!. ! ~-8 .! GM.n~se ~nd 

1 .. :-8 x Kataribhog chowed gbove a,te!'a,l:~e rasponseu to t he envi ronments. 

Gt her had below average respon.ses. '1't1e lowest responae waa observed by 

Chinese X i'i~zeraail (bi • 0.3, ! 0.26) and the hic;he s t WiiS b1 l R-8 I 

Ghineae (bi ca 1.66 ! 0.33) amon~ all the populat.iona. Uotb hi~h and lo• 
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cor.relntion c:o-effieient-- ( ) 
0 r war• tcund 1n this tr!.\! t. 

Prioary Branch~e/~anicle 1 Sicniftcsnt linear reeponaes wer• 
obaerved by Chinese, l ~-8, Ntdzl3:raml Y tari'h 

• .a o og, Ii!-8 X Chinese and 
I ::-20 X Rataribho0 .• liie;haot · re~i>on""e ..... 

5 ,., ..... fotind in case ot Clunes• 

( bi • 2.:,1 ! O. 7'1) • Chinese, Nai,,~r,,_~,.l 
Clv 

0 ..u. and ,...atartbhog showed above 

aver:le;e reoponaes and all other 'l'."opulotion~sho#•.a b"". low 
~· . v~ ~ average re~ponsea 

to t he envi roumer. ts. The F ci~-c --
2 A4n~sa X liataribbo$ responded neg~tively to 

t he environments (bi • -0.24 ! o.48). Chinese X Naizeraail practically 

hall ._no response (bi • o.ot+ ! 0.52) to t1-Je environrJ.,nte. Most ot the 

eor1o·types bad low correl9tion co-effic1ant valuea indicating no11-linear 

Vciriations. 

Spikelet Nunber/pQllicle: All t he genotypes rosponded at~nitieantly 

to t he environments hut Chinesa and I ~-20 among parents and IR-8 X Chinese 

a."ld l .!-20 X Chinese ~ng r2s ahowed above a•erace responses to the 

envlronru~nts. The other population showed below averaee responoes but 

j:hs responses wore more or less aii1'1ila.r. ?-'last of t he genotypes bad hi:;b 

correlation co-eff'iciont values (r) which indicated the> linear regreesion 

accounted for variati on over env.ironmoots. 

Kernel Number/panicle c In this caise ei:.;nit'icont 1-inear responses 

\IIOre also observ~d by all the populations. Chinese (b1 • 1.35 ~ 0.18 ), 

I'.t•20 (bi • 1.08 ! 0.20) and Ka.tari.bt.og ( bi. a 1.46 ! 0.28 ) among paronte 

a r..d l H-8 X. Chinese (b1 '9 1.15 ! o.4,) and I D-8 I f.'st8.ribhog (b1ic.1.o5 ! 0.34) 

&mong F
2
s showed above average responses to the envir«tnments. Other 

genotypes had below avorc1ge reapone~s• :Both high and lo• correlation 

co-o£fioienta (r} were observed. 

100 Kornel Jeight a Chinese. I~-8, Naieersail , l ~-8 X Chinese and 

u :-20 1. Kataribhog ehowed oi5niftc:-nt linaar rosponees to the enVironm-anto 



and tr.ey 

aroong r2~. Kst1:t:i:-ibhog r!tspot~ded ni,""tltively to th 
~ a environments (bi• 

Oe31' ! O.l..")) and t he Chin&c;9 X. Kat._,_ ..._horr h~~d t· -"1 
006 ~v Q ~ prac ~ C<>U y no response to 

t ho env:ironoonta (b~ • 0.02 _+ 0.60) • u,,,,,_.,.t ot , 
_ n~~ tne genotypes had lo• 

corrolati on co-effi cient · (r} values for t his characters. 

Yi.eld/plant · ' · Hicrl.ly sign1:f:tcant li.nea.l" rospon.aea ,we.re found in 

all thG pop'!Llation to the environments. Amon"i psront tr.'.-20 only h&d. above 

.ovorage rt¼SJ;-vnsea. But among. t 2s, all the F 
2 

populations bid above average 

reorJona-es which indicated that the F 2 population~ were highly responstve 

to the environmenta w1 tl1 raspac~ to yield performance. }<iaximu11 response 

was obs o1:ve-d. in case of Ii?-8 l l-:atarlbhog (bt c 1oG1 + 0.18). All the -
genotypes hc.'1 high correle.t:l.on Co-$.t'ficient Cr) values indicating the 

lin.eor response accounted f'or mo$t ot the vari.a t.ions over the environitent:.io 

'i.'"iller ?~umber & In t his ease also, all t he ten genotypes b.ed 

~igni!icont ret9Don::;;es t0 the envir-onG".anto. lR-20 (b
1 

s: 1.02 ! o.oi+-), 

r'.-8 (b1 • 1.05 ! 0.04) Katuribboe; (~ • 1.53 .:t o.13), L{-8 l Chinese 

(u1 * 1.04 ! 0.01) and I P.-8 X Kataribh.og (bi 11: 1.08 ! o.11) altowed above 

average reaponaes &nd the other fiv-e gono ·types showed below .average 

rospoasea to the envi ronrr.:euts. Hi~h correlati on co-~fficienta (r) were 

found ror all · t he sen.otyr,ea. 

'.Che etandard e.r-ror ( s01) proves to be b~taro@;enous as x2- in· t he 

Eartlett•s test (shown at the bottom of eaeh cbaractar in table }It) was 

slcr.i.:f'ieant izi all t he cases exce11t- ev.ikolet number/ ,1am.cle .and yiol d/ 

J::lant. '.I:tn,5 1 t 1nd.ieated thott there 1!iera disUnct di.t'feranc:a between t he 

populations in t h9 a.mount of deviation orround to resression elopes and 
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0ugeeGtcd t hat t hi5 attri~ute 1 8 unJ er gene control. Anotl',er measure of 

variat:ion 

Among the seven 

100 kernel weight 

were c~:nsidera'b:l'ct· st<!ahle aa ehown by their low s~ values. The other 

d -? 
characters h~ high sd valu~s indicatiricr their unstab:'.i.lity .of the genotypoc. 

;rha actual regression line of t he -per.formanoe of every €jenotype 

under the di:fferent treatments of N, P, 'K and their combinations aseinst 

t he correS1)ondin3 over all treatrJ1e nt mean are shown 1n figs. 25, 26, Z7, 

28. 29, 30 and 31 for p9nicle leng th, p!'.imary b1 .. anches/panicle, sp1kelet 

nucil,er/:panicle, kernel nuraber/panicle, 100 kernel weight yj_ehl/plant and 
. . 

tiller num'ber resr,ecti.vely. lndivir1ual points were not _plotted in the 

ti.-;;-uros. G:roasin,t of re'-''ression lines were very markod incase o.r p'lnicle 
l.;:f 4-<JI, u 

lon5 th.D :prir.1.s.n·y- branehes/panicla and 100 kornel wei~ht whieh 1nJ.ie~ted 

·th:nt G X 3 int,ar.ucti ons were very marked_ in thes e c haracters. Eut tor 

yiold/:pl -m~. (!!"'ig. 30) and tiller number (:?ig. 31) the re;;resaion l.ines 

w,~re very close to~ether in poor environro~nts an1 spread out rapidl:,- in 
' 

paniel& in good environments ( : ~g. 26). 



~-i•tS.ression o#. 1Xld1T.t.4ual population Maa • enl'OD•ntal 
t1ean tor ti.Te •aren.t-, ,. d i- M-4 6-1,n~a. en their five f a 1u pani.ole 

- 2 ' le!lgtb. 

Regr&eai~n ot tndi"tidua.1 i,~lation M9fl cm en'rl:ron~tal. 

l'ileail for ;. t1.•~ par1Jntal. lines and their fiYe Fz' ~ , 

;111.·imar1 ~rancnea/» ani.cle. \ 
' . ' 

1atress1on of iud1vi.dual _population maen oil enrt.ro.n.aental 

l'Je8ll f~r- fi.ve _pa.rfJ1'te.l :u . .ce• and th•i.r. U.ve Fi3 J.il ~ 
apikel:et. a,unber/p•nicle. 

Regression of indiYid~9l pcpulatioa -.uu a uwiroaaental. 

mean tor fi•• parental li.nea and t,he1r ti-ve 12s 111 

kern•l &1.uir.,ger/p&nicle. 

ii'.egre.saioza ot ind.i:Yi.dual J>O:plllaiioa •• 04 ea'fh'onuatal 
lt.ee.n for tive _parent~l lines and their five !'4S in 

100 \c.t,r.nel -.eight. 

Fi$• ,o. '.r-f.•gre&sion or int11Tldu11l populJJ1tion M<"D en •n•ironm•ntal 

11aa.n ro-r fi•• pari,ntal l~n•s and their five r2s 1n 

yi-1.d/plaat. 

118• }1. Hegresm.on ot 1:i~v1dual population u ·a on enrtro.nmenta1 
nea,a .!01.' tive p~.rental lines a,nd thdr ti.ve 72!5 1a \:,\\c.'f" ~ni'b~v, 

'the popul;1tion in the r;tapha (rcpree,'?'1.tnd by their nrial 

aumP~rs) &re $B follows: 1 ~ Ctir.eee, 2 • 1n-20,) • t~, 

4 = rtid.~~rs~J.l• 5 s t.&.t&rit:ho1h 6 • 1 1 5, ? :r. , I 1, 

i • 2 1 51 9 • 1 ~ ~ arA 10 = :, X 5. 
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Be~ults of co 1 
. rre ation co-eff'1cient3 "dtlu.n11 anli "between" 

ch.~acters w_ ere given ·10. table 3c;. d '7f.. · 

.., an ,. J0 roapoctively. i'l1thin a ehar.:;ictsr, 
corr:el□tion betl'..llecn maans (?J) and 

r&BponGe (bj), between me.:illa (X) and 

bet~een response (bi) a..~d stotil.lty <s!> were me.:wured 

the seven char acters and thoy ere s ho·.m in table 35. 

st9bility (s:) and 

sep~ratel1 !or all 

In cs1:;e of yield/plant anti tiller nu!!.ber t he means ('Tc) we::-e biei{·, . 4.NL_ 

oicrn~~ican tly correlated fJi th t ha ~SS!)or.s~a ( b.j_). )xcept 10.'.) kernel weic!lt, 

for other, f'm2r char,gcters the means (i) - were necGtiv0iy cof'r~lat•d. lid tll 

tho re:El'.!)onoee Cbi) indica.t:!.n3 that there ia no aaoociation bet.veon mean 

(Y.) ·and reoponsa (bt) ,1n these ch:1.ractero. Correlation co-e!fieienta 

. - -~ betw0en mea.."l performance Ci;) an:i stability ( ~;d) wera si.~ni!icant in eases 

of 100 kernel wei~ht, y-leld/plant Qnd tiller n~reber whtcn 1ndicate4 

m.th the increase or daere!a.s9 of stebllity YE:1luea. 8ut in other cases 

t he correl01tion co-e.ffloi~nt value.a ~e;-a non-aie,'nificant i.ndic3ti:rl6 non 

ns~ociation between mean (X) 

to each other. ~be degree of 

_::, 
and stat;ili t:1 ( :.>d} and t hey were independent 

assoc:iatS.on between re6'ponoe (ht) .and 

et:ability (J!> vss s :i.enifi.c::-mt in case or pri.m.:rt'y brancbes/p:miele, yield/ 

plant em.:;i tiller numbar which indicated th lit m t.b t he increase i.n the 

linear een.s.lt:Lvity of the gonoty1:ies, sta'bility val.nee rueo increased an<i 

v.ica varaao In other ebarsctera t ho two a!J!)@Cts were indap~ndent to each 

other. 
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Corx·elation 'bet-sQCHl res_ponsia (bi) a.n:1 between stabilities (s:) 
anions all the charae·tera were calculated and are ehown in table ~. 

ln C!).!:iS or correlation between re:sponses (bi) ai,ong characters, paniele 

l~ngth w~s correl~ted ~~th pr.1Qnry br~eheo/panicle end spikelet number/ 

pard .clo; l)d.m~ry branches(I•&P.icl.e IJas corrc~ated positively with kernel 
' 

nu.&bor/p;ir.icle ,and ne~(;ltively with yiel,!/plant wh:.tle spikelet number 

\Vas pos1 ti"\l'ioly correlated ~1th koroel riumber/pauiclo. '1.'hc other 

cr::.d'acters s'h.o~e.d. th~t the fl1.mtuat:ton in t.h e rti.:Jponsas or a character 

wi ti:-~ ch1ill8ing environmon ts wao no·t correla.t.ed w1 tb that or another 

-~ chcwactar. Correlation co-efficients botweGn t ho stabilities {Sd} of 

v ur'i.ou6 cli.aJ&cteI's was measured 911d ob.cserved that the va-ria.tion ef 

-? .. '- t i I d nt of ..... · t cf" "'"".·ot:'."""r ... rl"'r3.cter ~;d va1ues o ::: one CI!.a~ac er was .. n1 ... epen ,e viJ.U "' .... ,~.. ... ...... -

- ~ I in moGt or the cases ( 'table }5). Only the ;:.d Taluea or k1:n::1el nurr.ber 

IJanic:l..4t wru3 poc.iti.vc.".ly and signifi.ca.ntly co1·relatei \'Xi.th that of 

~:;dkel<st n1.nnb:n•/panicla, yial.d/.pl.ant waa netpt:tvely and poait:.valy 

• · ...1 , . ....... ,1c·1,'n •~r>icl"" and 100 k~i•nal 1teic-ht respectively. correlated WJ. th p.1.-.:t.ar3 u .... v ... ...... - "" 

. I 
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Gtrsil;1l1:ty PEt.t'ameters •ere 
constructed. 

0£ £berhart ~ .. d Rueeell c1966) .: 
fro ro following ex_pressi,Ju · 

\ 
I 

. ' 
i \ 

, 
I 

./ 

\ 
\ 

whore J.l1 is tbe mean o .f t!le 1 th i 
/ varS.ety ovGr all envi ronments_. f i\ is \ 

tte regres:ti,_,n co-efficient t· t · \ 
na inessitres the . response of the i th \Vru-iet3 

to the V,:::tryint> em,:I.r c,nJ;ent, .. ""'a-"'i'""'t 9.,.,.1.• t l 1 , 1 · \ · 
"" ~ ""r:;: "" .... ~ ~-.- ronrnl..'!n a n~e:ic, r j which ~s 

obtoine~ as tbe me~m of all v 1 ti 1 tl 1 (~ 1."" ar e ca n ,e t h e11vironrnent nnd d !j g 

the d~via tion from Fegri,ssion of t~ e 1th variety in the! jth enri.rolllllent. 

iiethoda of de:scribin;_\' ond me&s1...iring C0111I1onents ot voristion 
•, 

\ 

pa.reroe ters spocif,!rin~ env:tron!r,ental e:ffecta ar:.::? t he tnt<Jraction of \ 
\ . 
' ' ( 1966\ 

to t he ~nru.ysis of dif.ferenea in height bet-gocu h10 inbred lin~s or \ . 

\ 
\"-

loc3ti on!l. Variation in a chsro.etor w3a part1tionou into a cone;tant 

g~n&tic difference ( u) = 1/2 (tho ~can parental di!forence) , an 

envJronrr.ental effe.ct e, wilich is mea&.1red as the deviation 00" trom tho 

m1u-1Hlrent.;;l v~lue _in each enviz-onn1e.at and the inte1·aetion of genotype 

:md. env.i ronrwnt. f d which 1s t he deviation of the parental. d:l:f'ferenee 

fro:n (.aJ in each environmont. All val.uea were expreosad as devia tion fro12 

t he oYarall mid.parent ~ ) , so the phenotyric value.:, in a p!lrticulGr 

env-lronmen t in-~ be written u 

[d] + • 

[d) + • 

\ . 

\ . 



It ;.-:'.16 found thnt t.he zenoty_pe-env~ron"·"nt •---,. A · 
.... ...~ '"'~ .interaction /' d was a linear 

f u..oc !:ion ~-f tte effect of the envir•o,,~ ...... _.,t •• 
cMU •• 't'ha phenot:,'J)ic value ot z 2 

r,enera tion i.n aity specific auv.Lr"" ·" '!~nt is- · - ...... _ pr.e sent~d by the :follo ,,i,;in~ 

1'?. • }- + 1/2 [ h1 + e + 1/2 ft h 

\·,n.e:•~is t he '~Jenn <J .f ~ll pr-,rent@l values, [ h1 ia t,be r;1ean devie:ti.ori 

of f f r om Lt snti. t ri e ger.otnrn-env:i r,:irHtien t in t:;ir-9.c-tion /1. h is the devi 9tion 2 ,r- r 

The funetion of thl?. environm,ent fad ~nd p h w ~10 est.:i.l~ated from the 

sl>;:wlute phenot:ypic val.;.es of the t 1.i'O inbl'.'":i li.n-2s -!md t-
2 

by u s:i.ug 

pro cac:.nres of Bu cio Ala11ia an,1 Uill ( 1966 ) • ~he -p:rc c e:h:.res w-,ro as follows i 

1/4 V ( 

CO'!ad 

-

r . l d) . l h) and ej were c 11.lcula ted as .follows I 
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[ c1 ) =- 1/~ ( - -:r: - p2 ) 1 

\)21 = 2 ( --,:, •)- ) .r 2 a::1d 

I:& 1/2 ( - -ej p ♦ p 2 ) -)-4-1 

!?esults obt9incd. f ~-) [ 
· o:r Ci • h1 , l h1 / [:;i J , f ,J, and fob for all the 

aev-,n charac·ters .:are shown in t b'l · 
(i .• e YJ. Bct:1. 't.he zoneti<l components . [ d1 

and U11 v-a1~e si~nificant in OO$t or t' cle cr,.:;sses under each of t.he aev~n 

charaeterse ( d 1 w.:is non aig• i "'i t i 
e · · • · .:1 x ,car1 . n l R-20 X Ke.taribhog and I :?-8 X 

:~o.to.r-.1.bhog or :panicla lenGth, in Chinese x n"'i:.r."1-"'.;:i,"'{l ~"'d I'.,'-8 · .., _.,..._~ ,,.,. X Zatax-ibhoa; 

o'! ·r.1•ima?>y brar1ch~s/p-... nic:te, 1 I 8 · , "" - n • ~--- Y. KrAtaribhog ot sr•ik'el<Jt mrr.ber/ 

:prulicle in l t~-8 X Chinesa of 100 ltern~l waii;ht 0 in C~.inese X t·fl.dzsrsa:l.l 

o-f both yiald/1>l&mt and tillar number. 'i'he r-c-l~t.ionr;;hi1> botween 8nvironment 

El _ -'11r~ i [ <l_J + {' ~) and ( [111 +Yb}~ can bo .tour.d .from .the re.;ress:i.cn co-e,ff:tciento 

~ d c\,'1d fo h and frtHn tha sea.ttar diligrBr1!s cf f:i.gurea 32-38 for pan1.cle 
'' 

In the ftgures( [ 1i ] + f d ) and((h] + f b) h1:we been plotted aga:1.nst e, which 

~ere measured on tho f\mct:.\.c:i of' the. e ffec ts of t he environme:o.t on [ d1 
j • I ., 

a-nd. ( h) respectively. Both((dJ + { d) arid(th1 + '(01-wer:e linear-ly related 

to e es exz1ected from t t.e previous phenotn1ic rc:.:.;re:,&'ion, but the l inearity 

E:.nttma.t es or [ h1 / [:.}) are ~tiow in t ablv 3?. 'l~he tab!e shows t ba·t 

ovaJ?dcwJ..nflDee in a,11 th9 eaees e:ic.cer>t Chinese X ¥'....at"1l'ihhog and n i-8 X 

Chinese .in tiller numbe-r wh0.re it showed _pa:r-tial dominance. 

•.!'ho regJ'OS~ioa co-efficiemt /J d ~a.s non-sS.e.;n:l..fic.:-mt in all th• fi.ve 

c.roases for apikalet numbe?/.panicle , keE·nel number panicl.e , and panicl• 



I 159 I 

tiller number. 'ihus non-sir~nific.,·n. t ll. __ 
1 

i'<"• t '· 
... "'- V "' "'-" ·.1.1or,e oases in:Hcatl!td that [ d] + 

'( d did not 9!)peur to be lin~ar fuucti_- on or th" 
v en~ironment anj [ d] app esr 

to be constant in a l l thses 1 · A 
c iaraC't;ers. The ma,;ni tn<'le of 1- d was lass t ~1 ar; 

1.0 1n all tho c -:;1ses except I S!-20 x x~t 3r1.·b1 .• 0 i:- ~ 1 0 ~ , o 1or 0, kernel weight 

• 1. 02 ) • 

'rbo rogre;-.;sion co-of ficieut f.;h W:)s non-sicnS.fi cr.int in all the 

crcaseD for ap il:~le t number a.'Hi kcfr:r.el num\Je:r exce!")t Chinese 4 Kt;t3J'."ibhcf! 
. . -

fer :field/plant and Chine.se 1 Ifaizersail for tiller number also showed 

n()n-sizrdtic:=int fo h • 'l'heoe non-si5r>.ifica.nt f; 0 i.w.lico.ted the non-line ~tt" 

t~·po of genotyr1e-env.Lron111ent interaction aesoeiated with [ h J in t'ho~e 

crosoos. '£he crosses ,which showed significant fth indic;1tQd the( ( b1 + Yh) 

wua a lin9ar f unction of the environment . 1'he maonitude o:f fi b ~oa more 

t han 1.0 in majority cGses. 

A 

t l c values Qf •t• are eloo included in table 3?. In most of t he egseo 

( f d - f-,h) w&.B si.gnif.i.cant which inJ.ic2.tetl th !i: t ~ d Sl'Jd fo h wer'l of 

'.i.fterent f1mction of tte environment. 't' we o ho mvr•r, n0r..-si r,nificant 

i.n. all t ho crossa.s for s_pikalat nun;ber exe::pt ~hinl)30 X 1:at~ribhog. 
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1-:at;,n:ibboz f<">r ka-rnol mrn:ber a11.d 100 'kernel weight; and ChineaeX 

Ka't~ritho.e ar1d I ri>-8 1 r.ata:r:tbhot !or til.lor nuru\ier. 
I 
l 
\ 

I \ 



Fig. 3-2. !he eftec.t or nv1J"6111lent• oa. additi•• an4 4oainan-oe 

•ar
1

s.tion !~ ,two parents an<l t.heir "zS 1.11 paniel.e length. 

Fig. }3. fhe etrec& ot · anvircn:.1enta on additive an.-1 Clolld.nanee 

variatfon tor ;"t11'0 parentg and their r ;?5 1n pr11&81'J' 'brllflcMa/ 
lH'lrticle. 

!'lrJ• ''"• Th., 4'tfec, ct enrtr-on1r.ents on ad.di.ti•• and. clomS.nuc. 
•a-nation for t• parenta u4. their , 

2
s 1n •p.U.e1e.'l 

A~or /_panicl e • 

. Fig. :,5. l'be etf-e'!'t ot 4ffl't'iron:mcmta on a4d1:t:t..-e an4 aoaia,mce 

v;;iriution tor two purenta and their F 
2
s in kerll.&l number/ 

panicle. 

Fig. 36. 'The er.re-ct ot enV!.ronmenta oa addi.tive and dominai:u:~• c 

variation tor two parent.a and. tb•i.r r
2
s in 1CO urnel 

Night. 

Fig. 37. The e£t•e:t flt enYi.rona.ent on ad.iltiY• 6114 QOainan-c3 

vari.,.·U.on. tor too pe..Nnta a!l.d ttei.r r f, 1n 7ial(1/plant. 

Fig. J,8. The ef:Cect of GVirona:eot OA aJ.<litive ar.d Jonnance 

V<'tr:letion ~or tq parents and their r2s iA t11lar &~I'. 

"cb. !ig. c-outent& 

a. Cb.1».ese, Xatar~baos and their r2s. 

b • IR-8, Chiueae anti thedr Fz?• 

c • IR•ZO, Jtatad.bbog and t .beir Fzi• 
4 • Ch:lae•e,f l'la1•r•&U and tbeir FzS. 

• • IR-8, lataribJ'J.oi and their '2~· 
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(ii) toterice R~tio 

l· otence ratio 1 ~ • b.et m~asu~-:-es t he pot()nce of paren tnl g,3ne ~ts 

may 'be determined by t he ro_t"l __ 
0 

o! 
" - al _;.c-bric st.u,i or [ ll) effetcts to tha.t 

~t (:-i) Within au env"1ronr.1cmt . ~"t _...,,,.. 
n ~ --~~ to tho pr~sence of genotype-

c.nvironmer.t i n tc}ract-i . - A • flJ 
... on c .. ,mpo110n ts r d { !or hc·rnc z~so tes J M.i r h (for 

bctcr~zyFcte~) th~t ert- ~t ~ r 
_., '' - q., rJ ::.. tne Ln] 3nd [ -1] th~ r~te:icc rati.o 

be dcterr.,J,,ned a.d t ern r a tic of'( [ h1 + f h) to the• ((11 + f :..t). 'i·ha 

.:-a .follo·ns : -

( [ hJ + t'h) 

( [d ) + ,(' d ) 

_ ( [h1 ;.. fl. ) 
' ~ 

( ( d ) + f ct ) 

·-

= 2. ( F 2 - 1/2 ;,1 • 1/" F 
2

) 

= 1/2 ( l-'1 - :P2 )i an:1. t t a e x-pectGd vali.4~s ot 

11t [ hJ + /J hcj ru1d 

• (d1 + 11 
r d.ej 

·.¥here (cl), (h.) and ej were same as those given 'l.ll'l-:ler e~1,etic 

-par,i!:.c;?ters. 'rha results of expected :potance rstio((h1 + Y h) / ((d) + ( d.) 

were plotted again.st environ,'tiental means separa tel3 fc,r :r,a:1:1.cle length, 

primary bran ches, spikelet nurobar, kernel nu!'llber, 100 kernel wei;,:ht , 

y'ield/plant and tillP.r number. They ara sho;m in figure.s 39-45. }'otence 

rat.ios were usually hiiJh under poor environment and relatively- low under 

good. envi ronment in moat of tha ch,1ractora. J.n case o! p,'lnicle lon3th 

all excep t I:1-8 X Kataribhog showed hi.~h potence r atios under good 

en vi.ronmentth High potence r,~.tios under good env.ironmer. t a "ere tound 

in l .(i-20 .X Ktitl'U'i.bhog for pri!11ary brMcJu:is/panicle, in 1:(-8 X ~hin0se 

for spikelet numbor/panicle,kernel number/p~nicltt an.i yiel1Vr:lant and 

1.n other crosses excei)t. I x-8 X Kataribhcg and ~tii.nese X 'i-:ntari.bnog 

for tiller nuaiber. 



Fig. 39. lot.e ... .:.a ratio lllotted ae.nnet the corr~apondi~ ej for 

-pa1:11cJ e liU1Gt~. 

ng. ltO. T-'otance ratio ·i,lc,tted a.ga.ins t ttie eorr~aponi!1ng ej tor 
~rima.ry br,mches/pan.1cle. 

fig. i.1. Poten~e ratio -plotted. al)ains·t the correspOBdicg ej tor 

splkelet 11umber/paD1.cle. 

F1g. it2. l~·o wr..'-• ratio plotteci aga1n•t the correspoadi.D.& ej tor 
k'3rnel num\ier/panicle • 

. n.g. 43. l 'ot.n~ z-atio plotto~ aea1nst th• oon-•spwading ej tor 
100 l,u; rn•l waJ.ght. 

}'ig. 44. 'fotenc• ratio plott"d againr:st the Cl.:!rrespond1ns ej to~ 

yield/plot. 

Fig. lf.5. Potence i-atio plotted •~•1,u,t the corresponding •J ffn 

tiller »um"er. 

\ 
\ 

1 X 5 = Chixiese X :t<atr1bhog, 3 X 1 e I !~-8 X Chinese 
\·. 

2 x 5 11;1 n~-20 ,X r..ataribhO!h 1 X 4 = C~inese X Naizersail fUld 

3 x ; • n ~-8 x Ka.taribbog in ths 1''1.cur~ • 

\ 
I 

~ 

l 
\ 
i 
,\ 

' 
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'1'-abl e 

-·'Jh:::ir9ctH"t"S . 'I'l,.~J-lt~i:3·l'l t~ -Nil N l-' --r~ r:) :· i~"i( PA !~l-:--K r 

n .. .,.. .. ; c·1 - len--l·h ~' ~A••·- ... :,. •L'l ,. I~ ~~-- -_..,...._-,.,...,,.,.! . 

A 19.51 21.QI.+ 21 .. 21 20.05 2e .. t~ 21.66 20.86 23.43 o.9s• 
B 18.28 19.60 20.00 19.r).3 ~:·1.95 .... ,. ·\8 19.2€ 22.72 r:v. 

r,r.i. m·r:t'Y bre.1·.ches/ 
Jl;~n:iol.e ·-. ,_,._, .. , .. .,__,.. ___ ......... 

A 9.26 9.62 9.80 9.18 10.18 9.82 10.61 0.89 • 9.71 
E 8.'7? 9.co 9.09 8.52 1G.o~; 9.43 8.85 10.?5 

Sd. l-:clct ,.,uw;• I . .. .i'u1e !' 

;,::,~~ni.cle ..,..~· 
"' 

JI., 98.09 116.59 114.14- 99.9G 1"1').31½ 106.91 1lf2e32 12.9.37 0 Cl"' . ,,,, 
:c e5.~-1 $9. fJ11 90.21 79. 27 1 'i ;:. 57 ~ri B i;l1 22.97 125.81 

rei·H~l nti:Jlber/ 
·;:: .:.; ii. c:tc ~- .. 

A 86.1? 101t- . 3G 10~.93 8S.e4 117.59 $6.}8 96.49 130. 11 o.98~ 

E 72.37 f:f . 27 81 .01 (-,B • ;.1'+ ·102.91 78.0? 73.54 11?. 84 

1f'0 1•,,.rn i:-1 •;•r.,.·i r.-•'1t 
~~~-,~~~ • 2.66 

f. :?.~9 2.56 2.?G 2 .. 65 2.71 2 .. 69 2.65 0.95 

13 2.26 2.26 2.4-0 2.J0 2.4;. ;. l~1 2.3C:, '2. 35 

"'.T.f <:> 1 rl b:_;1 ;;:; >' t J., ....._ ,:.. _ _, ,.; ~> <:... · A 
cm,.,,.-~ ..... ~ 

43.85 
• 

A 9. 59 20 • .51 12.28 9.51 3c .• 91 19.'74 10.92 0. 98 

B 8. 48 16.00 10.19 8.2'i 3'! . It 3 14.?2.. 9.18 35.23 

~~! .. l l ~r n11rober ~~__,___,,.,._...---- • 

A 3.82 13.92 i+o 9l• :,..so 26 . 29 12.82 Ji.. 12 24.87 0. 99 

b.-. 27 12.44 5. 41 4.21 2u ·~" 12.211• 4.oi. 25.olt. 
£ 

~, . ,v 

---------------------
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r.tob1e 29• f'opula.tion means oviar replication an.a trestmenta. 

-~hfil:'acte:N. 
c.:;0not;n.,es ~d ... 

I:'G.nicle i,,r i~?tury 
... 

'field/ -Sr,ikele t 1, e1·nel 100 'l'iller 
1ene,;;th bremcheo/ numbe1~/ numbs,:-/ kt\rnel plant nuraber 

panic'lo p -~cle pcm.icls weight 

1. Ch.iner...e 1·1.68 9.63 ?6.lt4 S6.4o 2.45 1:.5.70 9.30 
~- ... 

2. P ~•20 20e57 9o57 115.61 104.1+7 2 • .53 22.38 11.61 

,. ,. ~.., 
.... ..!~ .. 8 21.05 · 8.80 9t.80 90.4<> 2.58 18.50 12.11+ 

I+. Naizera~l 20.!;5 9.81. 91.24 80.65 2.6~) 14.02 9.49 

5. "K-s ta.ri bhog 21.16 6.•74 100.47 93.42 1.c2 1iJ.84 16.78 

E,. 1 XI 21.33 9.5.7 1;-0.;-0 120.70 2.78 24.?J 11.22 

7. :; X 1 22 .. •74 10.49 127.78 110.28 3.00 23 .• 17 11.80 

8. 2 ;<. 5 21.90 10.11 1~2.:aa 124.43 2.83 21.73 10.90 

9. 1 X 4 22. 12· 10.47 133.99 123.li7 3.ci. 24.,51 11.55 

10. ' 5 24,.19 ·10.55 1ti,2.26 125.61 3.21 29.12 12.88 · 
X 
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Reau.ltes ot 11 al . ill ysts of Variance of different chsraeters. 

-
Nutrition <. r~) 

r opu:tation((; ) 

p 

F2 

( f ·- F
2 

) 

il l N 

P X ff 

'P X N 

-

7 

9 

4 

4 

1 

63 

28 

28 

7 

5 

395 

7 

9 

I+ 

4 

1 

1 

104.56 

57.2.6 

5.,998 

8.20 

13350.65 

2;,42'7.3') 

9722.·10 

166135.,21 

884.Z1 

7'+·3o74 

1006.0? 

95-8. 65 

13,.Z.1 ••• 

142.43··· 

Oo97 

••• 
121175 

... . 
217.79 

24951.2'S 

15788.64 

18£18.?8 

15't011.71 

9?2.99 

875.19 

1()66.53 

990.08 

150?a9) 

??1.1+4 

.... 
7.55 

11 .. 81··· 

••• 1.11 

}.80 ••• 

0.92 

.... 
199.64 

6 
• •• 

1.2 

Contd••••••••• 
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T1:1.bl.o 30 ( Cot1td.) 

- o.:r. 100 t{ornel weliht Yiel(1/p
0

lant 

:1·. s. \!. "!.< . . M.eSe V.l:le 

.'~ trition(tt} 7 00253 
56 ••• 11004.80 ••• , 100.89 ..1• 

f°Ol'.!\Al~t:.l,ona(G) 9 9.37 ••• 1304.39 
' ... 

1:;1.97 11.96 

f 4 8.27 6 48 ... 662034 6.07 ••• 11 0 

'2 4 1 olt6 
••• .. .... 

20.% 369.c9 :,.39 
' 

(P•r' 2) 1 45.45 640.14~ .. 7613.75 69.81 ••• 

63 
•••• es•** 

G Y. N 00095 1.34 205.39 1. 

p X N 28 0.0836· 1.18 ·~· 1%.49 1. 44••· 

••• "'?- ~4 •••• 
12:X N 28 0.121 1o71 I .~ • .., 1.64 

4.6-5 •·•• 
{'"' f } IN 7 0.04:; ,07.1r: 

.r• .· ~ 
.<,; 

_W~pl:lcatien 5 0.121 · 1.71 36.44 

Brr.or 395 0.011 109.07 

'tiller number. 
...... ~..,,......-:r .... 

i:ut i"'ition(N) 1 5313.72 299.70 .... 
PO}:'AUation(G) 9 211.60 11.91+ -~· 

p 4 44r.. "·3 25 ,14 ,_,.~ 

Ne 
F2 4 27.55 1.55' 

(1=>.f2) 1 11.12 
••• 

G X M . 63 !i3.39 2.4·5 

,.63 
* •• 

'.P X. N 28 64029 -~· 
f_X N 28 19.12 1. 08 

,,:. ·• .... 
(p .. 7 2> XN 7 56.86 :;.21 

aepl~,e9ition 5 17.93 1.01 

~~ror :;9,. 17.'73 
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Resul ta ot effects of nut ... i"'"'. t .. • u,, "' on o·ver all 5 Tarietiea, 
10 popul~tions Qnd c ; F

2
s. 

1en.otypet1 t-1 K N~ NK PK N.Ptt 

Pi~rii ale lcnr-:th 
~ .l .......,., • • • • '.a.:c.-

5 r,,rtnta 
;o 

7.2v 7.,., •• 1.96• 2.3 4• 0.74 - 0.70 1 . 08 

10 f opul a.tion& 
••• 6 •• ~ 7.3B .12 1.36 1 . 10 0.98 -o.96 0.82 

5 :it , .. ••• ' . 1t. 
";t' 7. 50 4.80 0.76 -0.12 1 . 20 -1.26 o.54 ' 

r 1.•lmarv-
... a.if ..... A- ft 

l,?.!i~P~~.J.:ltl'li c le 

. 5 :· ~,l.,..Cl! t& 
4 .... ·••· "'*• ,i, •• 

.oo ,.02 ·0.64 1.72 1.62 . 0.28 0.26 

10 !-'oriuL1tions 2. 36~• , ·· "'·"' 2.q.2 o.46 0.2a. c.80 0.22 0 . 24 

5 F2,:'> 0 . 56 1.82 ••• o.:,, -1 . 16 
.. -o.014 0 . 18 0.24 

;>,U:ele t mnnb,::r/p;sJ:U,cle -~·---------· . _....,._.. 

••• , .. ,t;. 
• 9.18 

... " . • • 
5 Farerrt s 9}.17 .5b• 23 39.23 17.59 19.17 21.37 

••• gu • •• 
10 r or,ulations 79.52 67.7 1.34 21.76 12.65 10. 10 28.30 

••• ••• 11.8!~ 4.30 6. 5~ 1. 04 ,s.21.·· 
5 i s 65.90 79.30 

2 

t~err.el ntU!,'tl? r/ p on.:i. c1~ ·---· ... 

·••. . ". ,, .. • '¢• . A, 

5 Pl':lrsnts 89.63 70.05 -4. 57 42.77 18.03 19.49 26.77 

. .. . " .. •·· \. 30.61 •• 
10 :: n;,i..l a ticns 7:,.01 72.37 -0.23 21 . 55 9.31 10. 39 

• ••• 
, .. 

6 ... 4.10 o.,:,6 0.56 1 • 30 J4.lt 
5 r

2
s 5S.3 74.?C 

Contd•••••• • ••• 
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Genotypes N t> 

5 I 'e.!'i3Zl ta 0.07 
.... 

o.41 

•• 
10 ra.pult.i.t5.oa.s -0.05 Oo29 

5 r (} -0.11+ • 
2·-J Oo22 

5 rarents 

8 ••• ,.~.61··· 10 Populations 0.71 "1\;) 

Nl? NK 

1()0 r:-artH:l YJC:.i.Pht ........... ~ --..-· •;;1111"" , ...... __,.. __ n 

0.01 -0.19 

0.03 .. ().07 

0.06 0o02 

,V.fPJlibl .. ~ 

1.24 

2.73 

4.24 

:/,,,_. 
3Je.t 

••• 38.41 

4J.~u 

_,-:•• 
22.':JO . 

0.1, 

0.11 

0.10 

3.80 

5.61 
• 7.4a 

-1.,68 

Pl! NfX 

••• -0.33 -0.1:, 
••• -0.35 -0.03 ~ 

-o. -/+ .. Oo02 

,._.,,. 5.aa 
4.4:, 6.99 

e 
4.52 8018 
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~stim-stcs of ~ 2 <.. 2 ( 2 G' 0 fJE and. cJ 8 attu tho co-efficient 

or variability for the soven ch9r~cters. 

~: ?, 2 ~2 CV ~ ~ CV ~ ~f;_ CV~ 2 
tF' 'B u g 

·-· 

Fssicle l~mgth 2.73 0.29 4.Z'/ 0.1, 0.02 0.20 

t-1 ... .ln~,Jry br~ches/ 
-pwu.c1e 0.3<3 Oo19 1.73 OoOl+ 0.02 0.176 

SJ!ihelet number/ 
pa.uicle 46911165 20.2..} 762.84 4oC9 0.176 f.65 

Kernel nu:mbor/ 
1H-u-1icle 499055 :,3.59 771.44 4o85 0.33 7.49 

100 k~rnel weie;ht 0.193 0.004 Oo071 0.072 0.002 0.021 

1rield/pl :,1."l. t 22.69 16.0.5 109.07 1.10 o.?7 5.25 

rfiller number 3. 50 4.28 17.73 o.:,o o.3' 1.;o 
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Item D.F. M.s. yr, . .,, VR2 

r,,:-..1;.:i.Clt-:? le}:'~h ... ,., . , ..... 
Lir1e t:ll' Re5resaion 9 9.21+ 1.49 • 2.16 

Y)ev:lotion ~ 6.22 
46 ••• 

. 1. . 

i~rror 395 ~-27 

'f) Z' i ,,.. ,., D: ,. ,".j:~:,:: ~~--- b~~anc~ie:s.Ll:ion-:. cl& .. ..,._.~ .... 
tine~ll" ~er;re:181.on 9 3.19 1.14 

• 1.84 

Dev:i.ation 54 2o79 1.61 ••• 

Ei .. ror 395 1.73 

::;p5..1~~~1et nu;r~£lp~1ri_icl ~ 

t:ln~::-ar 11egr~0sion 9 1221+.oo 1.43 1.60 

, )evir;..ti.on 5i• 827.57 
o3••· 1. 

r:;rror }95 762.84 

Ji. e :r.m~ 1. m1 rr.h0r L p :;i_n i c 1.a t, ' .:1~ • \.,..~ 
> 

, . 

. ·• ...... ; . ·-:--.) 
~~~...._ ..... ~ .. - ... 
Lin.Ost.' Rogrossion 9 1104.00 1o ·16 1.4:s 

••• 
.D-eviat,ion 54 951.15 1.2, 

t;rror '95 771.Ltl+ 

1CO Vm:-ncl ·;;ei_g!Q! - eer:,,e-Pe 

Linear Ragreesion 9 o.1o4 1.11 1.'-t6 
••• 

i>eviation 5lt 0.0935 ,.,a 

Eri·or 395 0 .071 

Contd•••••••••••• 
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Table 33. (Contd.) 

Item D.r. Me$• 
v·1. 

1 VR2 

· 1 --1 -~ ')~ m" • • , \.,.· •~J..- w 

•• 
LinCGI' Regression ' 24?.}2 1.25 2.21 

Doviotion 198.40 
6 ... 1. 2 

i;;rror 395 109.07 

••• 
tj,near r'e3resaion 9 49.?1 1.17 z.eo 

no\diation 54 42.34 
••• 2.39 

ti;rro:r 395 17.73 

• 
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r~ereeslon r n. co-e r.'ici.ents 'bj_. 5bt• J'1• S.tabillt:, (rr:) anll 

eorrolation co-offieionta(r} for t~a tan~ t a..., •.J u-!lO -:,pea gr<)llll 

in a environments. 

Chine36 

4. Nai.zereail 

5. .K.ataribhog 

6. 1 X 5 

7• 3 X 1 

8. 2 X 5 

9. 1 :x 4 

10. 3 X' 

1e ChiMSO 

4. ~1ai::teraail 

Oo77 

0.72 

o.86 

1.71 

5e iataribhog 1.29 

6. 1 J. 5 -0.24 

7e 'X 1 

8. 2 XS 

9• 1 l I+ 

10. 'X 5 

o.oi. 

o.;o 

0.19 

0.2, 

0.30 

0.33 

0.20 

0.32 

o.48 

0.05 

-o.o6 

.:,.86 

.:,.80 

-,.60 

-;.1lt 

-2~29 

.3.68 

-2.88 

o.84 

o.4-? 

o.75 

o.66 

o.6, 
o.o, 

Conti.lo••••••••••• 
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'l'able ,, .. (Contd.) 

'b r1 ~2 1 sbt "'d I" 

&1?.:1-t..c le t -~~ !'~r f..n. A.n'i c 1 e 

1. Chinaae 1.23 0.22 0.23 -688.oo o._92 

2. L '•20 1.31 0.21 o.,, -689.35 0.93 

3. lli•8 0.78 0.35 -0.22 -575a?2 o.68 

h,. 1:a.i~er:sail 0.97 0.37 -o.c} -5'.4.69 0.73 

5o Katoribhog o.96 0 . 21 -0.04 -693.31+ o.88 

G. 1 XS 0.79 0.2.1 -0.21 -676.15 0.81 

7. .} X 1 1.14 o.42 0.14 -491.87 0.75 

8. ax 5 1.0, 0.28 o.c, -643.89 o.84 

9. 1 X. 4 0.87 0.37 -0.13 • .551.03 o.69 

10. } X 5 0.92 o.;J -0.08 -59~.82 o.76 

Bartlett ' s xa 
(det.:.9) 

testing bomogenity or s01 
• 8.42'-?• 

~ ''.17.'llGt nt~ •.-:1:1e:rL,r. :.ni .. , 0 - J, .. _ --.a ~ . ..... ,...,_ 

1. • Chine.ss 1.35 0 . 18 o.:;_; -121.o6 c. 99 

2. r (-20 1.08 0.20 0.08 -714.!b 0.92 

:;. r·· 8 Ot78 0.33 -0.22 -600. 21 o.69 
..·:-

4. icd2.ersoll 0. 98 o.43 -o.oa -488.25 o.68 

~- .Kat~bhog 1.46 Oo28 o.46 -652.28 0.90 

6. 1 X 5 0 • .51 0 . 23 -o.49 -692.78 o.66 

7 •. } X 1 1.15 o.43 0 . 15 -495.35 0.74 

8. 2 X 5 0.95 o.:,o -0.05 -6:;6.22 0. ?9 

9. 1 X 4 0.69 0.34 -0.}1 .599.86 0.65 

10. ' !. 5 1.oG o.34 -o.o6 -597.45 0.19 

B~tlett•a xfd.t. • •• 
• 9) testing holllOgenity of Sb;. • 1t2.:,9, 

f; ,. l!'t, ~"'1 .. ..... 1 
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Table :,4. (Contd.) 

bi s~ /3i ~2 
..:14 

100 ........ Kcrriol 1.ra:tP."ht • ill\w-~-:;;.;~ 

1e Ch1n1&se 1.88 0.79 o.sa -0.0.53 0.69 
2. I ~-20 0.71 0.12 -0.29 -0.056 0.37 
3. t ,:-8 2~36 o.,5,8 1.36 -0'.061 o.86 
!.+. N a12ers.:ii.1 1.29 9.3-3 0.29 -o.o67 o.84 
t; Katoribhos --0.31 o.4o -1.31 -o.066 -0.28 -· 
6. 1 ,t 5 0.02 0~60 -0.98 -0.061 0.01 

7. 3 X 1 2.21 0.95 1.21 -O.OL},5 o.68 
i:;:r,. 

2 X 5 1.32 0.55 -o.061 o.68 (.•· 0.31 

9. 1 X 4 o.44 0.62 -o.,56 -o.06 0.27 

10. 3 X 5 0.53 1.01 -o.4? -0.01+2 0.20 

Bzirtlett • s ,2 
46. 17 ••• ' testing homogou.t.ty of ~bj_ • ld.t.=9) ,:;i 

Yi.Gl4.ll?laut ,_,, .,.,_, -
1. Chinese o.45 0.08 -0 .. 55 -101.79 0.9} 

2. I H-20 1.29 0.13 0.29 -87.04 0.97 

3e r · 8 ! \- 0.82 0.08 -o.1s -100.90 0.97 

'•· t:aizersai.l o.56 0.06 -o.44 -104.6} 0.97 

5. I{1.<1.t.:1rH1hog 0.77 0 •. 11 -0.2~ .93.04 0.94 

6. 1 .x 5 1. 17 0.15 0.17 .79.74 0.95 

7. 3 X 1 1.1,:, 0.1, 0.1, -82.21 0.95 

8. 2 X 5 1.02 0.12 0.0.2 -91.13 . 0.96 

9. 1 X 4 1.03 0.14 0.03 -84.67 0.95 

10. 3 X .5 1.61 0.18 0.61 -65.oG 0.9' 

Contd•••••••• 



1. · :;hin!loe 

5. Kat.:u-ibhog 

6. 1 X 5 

7• 3 X 1 

8. 2 X 5 

· 0.76 

1.02 

1.04 

I 185 I 

Table 3~. (Contd.) 

o.oi. 

o.o4 

0.06 

0.01 

o.o.; 

c.09 

0.11 

o.o4 .17.16 

-0.12 -17.12 

0.08 

) L. 0.001 = 0.93 

0.97 

0.97 

- ·-------------------
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Tobla 350 "e l t 
i'! 3U · · 8 ot eon-elati on 

co-efficients within charactora. 

Betueeu ;,:eaas 
and r~'.37;•:,iwe 

(bi) 
.\1Qt\veen l-~aua 
and etability('l!:) 

Prim11ey br9ucheo,lpw:rt.cle 

f-,z.;11.&let nuwtie1~/r,/a1Jlicle 

I~ernel nuru.b&r/iHinicle 

100 karnsl weight 

-0.12 

D. F • 

0.074 

-Oo 169 

0.23 

0.11 

.... o••• o.~-o 

0.76 •• 

• 8 

• 
•• 
••• 

0.121 •• 

-o.066 

at 5•-f / V 

at 1% 
at 0.1% 

Table 36. Results ot co-rr0lati on co-efficients betr.eon reoponses, bi_ -~ (upper ri5ht) awl b.'.!tasen stQbi litiea, f.:4(lolier left) among 

characters. 

r anicla tr-imwn1 Sp:11~,ilct i<uct1e1 100 :!iel" . TiJ.ler 
lentr th branehGs/ number/ nul!lber/ kernel plant number 

prillicle psnicle parliele weight 
,ti, • 0.61 o.41 -o.o6 :i~micle l&ngth - o.65 o.66 -Oo11 

I-'rirna r.7 branches/ •• •• 
:p.&ni.cle 0.09 -· o.56 0.82 Oo5't -o.sa -0.18 

Spi k.elot numbor/ 
p&l!icle 0.19 -0.20 - c.6J • o.26 -0.08 -0.17 

K0rnol number/ ••• 0.08 -0.29 o.}8 p.t~1icle o.41 -0.15 0.92 -
100 kel~el 

-o.36 ~ight -o.56 -0.57 0 • .39 0.13 - -0.53 
-0.651 o.oa ••• 

Yiold/plaot -0.22 -0.02 0.99 - o.aa 
Ti ller nwa:ber o.49 -0.17 -0.25 -OooS -0.27 o.36 -



-cro:, aea 

1 X !} 

3 X 1 
2 X 5 
1 X 4 

' & 5 

} i. 1 

2 iJ. 5 
1 X 4 

:, X 5 

1 X 5 
3 X 1 
2 X 5 
1 X 4 

3 X 5 

1 1 5 
3 X 1 

2 l 5 
1 ~ 4 

3 X 5 

I 187 I 

-1.7, .. . 
a ... 

1.60 

-0.29 ..... 
-1043 
-0.05 

'·l ••• O."' ~ 
•··• -Oo41 

4 
• •• o. 1 

-0.0 9 

o.o, 

(hJ/[i) 

-2.19 
1+.0 2 

-1.11 
.-4.20 
123.60 

1.77 
-6.24 

4.63 
-16.66 
118.66 

-0.02 

-o.26 
-0.04 

-0.10 _,~· -o.a, 

o.38 • 
,. " .. -o ... , 

-0.12 

0.16 

-0.10 

-0.85 • 
••• 1.9.5 

-o.43 ••• 
••• -1.22 

-0.16 

•• -1.57 
• -0.93 

-o.42 
••• .1.32 
•• -0.95 

.Spik0l0t nm:nbes--- · .· ......... 
... ". :t • • 

-12.01 83.·70 -6.96 ~·· ,, ..• 10.10 82.32 8.08 
?057,.,u 48.l+§·U 6e40 ".. . .. -,.,~ 100.30 -13.55 
-1.83 87.2lu .1.;7.68 

0 ••• 
-1oo.51 

••• 17.00 
••• 5.52 

••• -12.12 
• -1.51 

-4.94 
4.33 
9.2, 

9.o6 
-"·63 

0.10 

-0.09 

0.13 

0.002 

I~ernel numbar--
-0.06 

-o.1} 

-0.16 

-o.009 
-0.20 

-o.5? 
0.01 

-o.:,4 
-o.47 
0.17 

.... 
-1.10 

-0.08 

-o.56 
-o.79 
-0.12 

i..so··· 
• •• -12.21 
• •• 5.73 

8.89°
0 

-0.53 

8 
.... 

4. 1 
-o.,o 
2.4? 
1.95 
-0.60 

10.90 ••• 
-0.15 

2.22 
Cl{ •• 

,. JV 

-o.l+? 

C:ontdo••••••••• 
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l'able ')?. (~ontd.) 

crcestt3 [<iJ [b1 [h]/[d] ~i Ph t tor(,4-/n) 

100 }•:.ernal f::;Ji~ltt ... .,...._._..._.,,,;.ac -
1 ~ 5 o."t¼2 ••• 1.50 • •• ••• 26··~ 3.57 0.80 - ·1. 25 ,5. 

3 
..,,. 
t,. 1 0.065 

. o~• 
0.9v 15.08 0 . 011 o.o66 -0.156 

2 s • ••• . .... • • •• • •• 
~ o.46 1.52 3. 30 1.02 2. 52 . 3. 96 

1 l'~ 4 
• • 1 .. 01+ ..... • • • •• 

-0.07 -14. 85 0 . 30 - 1. 25 6.50 

3 43••· .... •• 
J .. 5 Oo 2.22 4.,6:, 0.93 o.86 0.15 

.yeld/PlGL"lt 

••• ••• • • •• • ••• 
1 z 5 -·1. 14 20e92 -- 18.35 --0.2.? 2e31 - 12.28 . 

• • •• • •• • •• 76 ••• • •• 

' j 1 2.o40 1z •• 14 5. 89 0.27 1o -s.:,o 
••• 6 4°• 1.66 4••· 4.59 ••• 

2•5 3.77 . 2 0. 2 -0. 003 

-o.16 ••• -0. 08 
•• -8.09 • •• 

1 X " 21 . 30 -1J3. 12 2.68 

..... • •• •• • •• 
3 X , 1 • .S3 24. 90 13061 0 . 02 2.58, . 7.9:, 

'.tiller numt~r - -- ' 
-_,. ..... 

. ••· 64-• • • • • 
1 lt 5 • 3-a?"¼ -Jo 0. 97 -0. 34 -0.31 -0. ,1 

•e• 1.56··· 
.... •• 

:, l 1 1.72 0 . 91 0 . 16 0. 29 . 3.96 

53••· ~ • .58••0 53••· 4. 11 •• 
2 X 5 ~1- 2o55 -0. 21 -o. 

••• 48.oo -4-.16 
1 X 4 .. -0.09 4. 32 -0.01 o. :s1 

••• . 76... 86 ••• • 
3 :;{ 5 - .2. 02 _, . · 1. -0. 19 -0.33 2 . 15 

4- • Naizera-ail an.a 

' • Kat.-..ribhog. 



.A k.nowleiee ot the natur0 and rel~tive m~v;ni:t.ude of the vaI'ioue 

tJp 't'ls or eou.otype-~r1viro!l.lTient int0r,1ct'ion is im,po1·tm1t in making 

dE"iCiaions c,oncl;lr11in5 breo,,tina; mothod!s. ool~cti.cm p.:t."03!'a.i1tnoa arld tosti:.og 

procedures 1n crops. "Plant breedero are well ~wa1•e or the problet!:18 

poal:Jd b-J eonotyp-e-&nviron:1:ent i..nteract:i.cn in brooJ.ing batter variet:f.e:a 

bt;t until recently there was no ~·eeruent about its analytical 

ar::proacheso '!'here are too approaches - on~ is purely statistical 

Orates a!:1.d .cocr~M, 1938; li'.:i.nlay Ql'id ·:;ill,:i.ns()n, 196.31 .Bberhart az1d 

Rtwsell9 1966) and the othgr ba.s~d on the biometrical genetics 

( Hather aad Jones. 1958; Jinks and Steven,3. 1959; 'Bucio J\lan1s, 1966; 

JS':.!cio ;,lam.s a."ld Hi.11 , 1966; Pork111s and. Jinkn , 1S-68a) . ~tl.ailar kind 

of rll!aul ts are obtained by t heae two t;yp~s of anru.yaco whieb shew 

t hz.t e;enotype-enviromoont interaction comJ>onent ia often a linear 

f'l-mction of the environmental means. ln the px,eGOn.t uork:9 a major 

:i_Jsrt of' the 0~notype-en,rl.ronrncnt inter~.ction both in p.;u,•ental linQa 

.and aegrogatin_; s~nerstiona was acco:unted rcr by the linear function 

of the environmental m.9atlS1 al.t:.oue;h a s maller but sicmficant part 

was no.n-linear and i.nder~ndeut of thia liuo::nr ccGpons3nt in .sooo 

characters. 

A plant breed0r p:lna his hope for crop i~t"Gvcmer}t up~n 

ovi.don~e or sanat:tc variation for t he chsr r;1.e ter being selected. 

1\ccurate ea ti metes ot the gene ti.c Va\I'io.nce :rill b~ obt!lined only 

:if such estia.ates are unt.d.ased by va.:d.ation Jue to G& int0r~ctions. 
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nutrition!'ll. ef::teets that a wide tli~lte of •nv.i.roru:1ants gavG ~le 

o,pJ;iort:J.ni ty for the man! te 0 t•.,,ti· on of t vi 
u ... gcmo ~.rpe-en rE>Jlf!tant interaction0 

The cagnitude of t he genotnJic var.iatitln wee greater than t hat 

of environ?OO.ntrJ1 and GXE :tn case ot prir.iary branches/pa.11icle • .spil.::elet 

nui.!lber/panicle and 100 kernel weieht whareae environmentlll. vor1atiQn 

WtlS gr0ator t han 3!.u1otypic and tlXE varimt:1.o.n !n other four chsrsctere 

( hlhli:t .5) • Variation due to enviromaent was greater in most ot t he 

oases except ti.ller numl:a:ir an.d plant haiC£ht whol'-e ~g wae high ( t1al.ile 14). · 

Genot~pic v~iat1on also was Qreatar in c&ae or dry shoot -.eight and 

plant bei~ht (table 23) and 100 kernel w~ight (table .32j . Hagnitu4e 

of the co~afficien t of variability for ge-notyr,e. environment and ct:m 

varied from charactors to characters. :6hattacharyya (1978) also found 

his;h a.:id low geno.typic and e!:'.lvironaien tal varillticn in rice. 

l:';borh~t and fluesall C1966) defined both , the line~r arul non-

linear fuactions of t he 

p;:uoamfjters" • t :1 (linear 

~enotype-en,vironmcmt inta1·actions 

regr ·e~Hiion, b1) and ~! ( davia.tion 
. ; " 

as "stabil.ity 

Crom 

regressJ.on) .ra.apectively. Perkins and Jinks• (1968a) observed that 
, . 

t hese two COU1J1on9nts of genotype-env~ronment i nternctions ar• 

independent end preaumably subjected to the c0,ntrol of different gene 

.sylltem.s. In the preaont e:r-perim.ents s1~nif1C$nt r1 valuos greater 

thon 1.00 we:re obGcrYecl tor t hose r2s which i nvolved one or both ot 

the parents having /!i vru.ues greater than unity 1a the sam charaetors. 

It indicated t }1at li-near respo."tse was U.'l'lder genatic control and 

-2 subjectad to dnminance. 'r'lie relati.•e proportions of eatiroates ot s4 

for p41!renta and J' 2s aui3c,;e3tcd t 'hat oon-li-n$ar compononta were also 
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under genietic. 
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control (PerY"J..ns and Jinks, 1968b; Khaleque, t975). 

low correlation co-efficient (.r) nthin er,vizoonmen.tal 

.oee.ns ot each gsnot,·•,,pe ind-! " ;!> t.., .a· ll. n~,, ...... -r.d ,_ -"'"" "'"' ...,...., .... , non-linear variation.a ot 

t he senoty1>Eie. High Cr) values also implied tha t the reg.ressic,n 

co-efficient aceo1.tn:t0d for a lar0e propo.rtion of the gen.otyr,e .. 

env:.tronm:}nt interacticns L lalton, 1968) • . 

Finlay and !';ilkinson ( 1963), in their dit1cus1:~2.c11 of the regression 

of cul ti var mean yield on Bit-a me ..... vield, h V'"' i ... t· '" • lti .,.. .. .., o . "' o·p ·n~,.1 1./ili. a cu . var 
~ . . ·. ""- .. 

having • re:-::res:-,;ion eo~et.f'icient lese than unity hrid an above averag0 

staM.lity of response to en'l'iron.rJ:~nt al influe.oces. A regression 

co-efficient equal to uni ty i ndicates average etal">il~ ty 511.d a recr~saion 

In the pre:went 1.nveat:ie;atioris t he regression co-etnc-tonts were 

hete.rcgenous (as revealed by joint r(fgression o.n~lys1s) so the varieties 

re;s;pond.ed differently under d.iftereut env2. rorur.ant8. The ran68 of b1, 

valaes asno~~ the F2s_ .axc1:ed.0d t he parontal ra."lse 1n both the directions 

in most ot th$ eases augt5asting thet t his aa;peets of phenoty:pe IJaS not 

e:lmply inhe:rit•3de In t his it was :also found the t nmt varieties with 

ot L 1.00 .in moat the eha1~ac-tora would be l ~ss and most or the local 

v1.-1rieties with :ht..."! 1.00 would. 'be more rev.ponsive varieties to the 

chan1:;co in onv.tron.!!!lenta. 'Bberhart and ~~?ir;ell {1966) state that a 

stabl.e cul t:.l.vs.r is o.ne which performs relatively well 1.n poor euviron~uta 

and r elativel.1 poorly in f avourll.ble onvironmenta. t"hey propolled t h.tit 

t he eri t ari.a !o.r atabilit,- shot,ld be a regression co-efficien t ot unity 

-2 minimum S0 o A cul t i var with hi5h mean yield and tulfilling the 

two or1·ter1a would perform itel l in all environmenta. 
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In the lig.ht or the .. 1.~n..vo. i· t 1- it ..,. ...... ... a a e:nen: .. s may ba said ths.t . 

.firotly• • g1:•notyr.e for . . l 
. ,, ~t · a par ti cu ar cha.t"iic t:er having higher mean 

. - . 

pe:-.t'ormrmet1, avo.rae;e re.itre:J~icn cc-stlic:!.ant Cb-i) end low s2 value 
. . . - d 

will b-o sui ta.bl& under tavoura.blo environmon ta. 3oconr.t2:,, the genoty-..9ea 

hw.vitl5 eoL'.l;tO.'ll'ativoJ.y .low b:i and !~ values l.d tu ::iod.~ratoly hi£{h 11ean. 

p,)t>for.P.ianco will b.t specially a..:ior,ted -to low y!eldi,13 i,nvironroonta. 

Tbeso genotypes &·a ao 1nsensj.tive that they ~e un~ble ti.) ex'pl,oit 

l'!.iCh yioldi::ia environrneu t ,h Last.ly, the &eno,t~']:: es tha t have low valttee 

fer · m-oan p~·r:f'ori'll3i1Ce, bi_ ands: will be consiGt®tly lower yialder,s 

u.m:ier all environi:;~nts. lloi:evsr, t he genotypes which have hicrh z! :1et 

thoy deserve inclu&on to suita ... le eavironn.ants becau~e of the p::-e.sence 
I 

of high bi and hig!l meun po·t•f'o.rru~ce and thene e1:not,1pes are veey; . 

to the hiSh b1 value and high mean yield perfor::.a.ae.eia, it :is susi~sted 

t hat tl1eir inelusio1, under su:i.table e.I!vir-onme1:1ta (ta'ole.s? and 16) 'll'il'J 

be wort!:l.while. N&izersail , Ba:.1 shs.bhog, I R-5 :and Ka.taribhog o:n the 

other hand had comparatively low bi and highs! Yalues together with 
. '1:13h 

i.r10ct&rii1.toly,. yield pertorma:ncea tr.a.:!' be s,u.table und-er inferior enviromuente 

(table?). 

i.mon~ the pa:reti.ts and F 2_s , l R-20 1 I r--8 X K/l\tarihhoa and Chinese X 

E.at t1ribhog witl'l hic h bi valaes with hi.eh mean yield arid hie;h s~ Ya.lu•a 

indic.;;.tsd t hei.t t hey are likely to be st,11. t able under f avourable 

:.a~in@~.o- x Noizer$3.il and I .1-8 had. avcr~ e ~ v:a.l.ues with m,J;>derately 

h1iJh mg en porfo!"mancse anil .high s! value a are l i.lr.~ly to be aui t able 

und.or .inferior enviroomsnta. 



rho etand.ar;l error ( ) ,, :;\~ of r.;-ereasion co-efficient is a measure 

ot rtstabi1ity re~pon~e~ exhibited ~v h 
v~ eac population. It was het8rogenou• 

&3 indicated by 12 and joint 1· 
lt - re£l".)S~ ;,n Malyuis. ,s 1n the 1ireoen. t 

~,tudy • wh~n tl-te l:1.n~1l?" :-eireeaion co-ef!.'icient gives e m.ore defi.ni te 

Nict mea~:ur·,'ble re.-:;r,,,,naee to t:.c env.i::-on-:,iont , it ia r:ot so much ir.;portant 

·to ccr.zidP.r th6 c0.rr.r,onent or ,;.:,.: :;: inti!r.action for ot.,"\bilit] i·esrJon~e 
. . 

U'inla.y and ~,ilk~n_son, 19~3) • . 'r\ot!-l. r~sre.,sJon co-e.f'ftc::.a!its (b1 ) and 

~2 
...,d were ur,~d. to m~aoure t.he stability 'by ..{oerha.1' t unJ Hu.:..~ell · (11)€,6) . 

with grea ter amount ot un:r,roctictnble irre0ular1tieo in r~:spon~~ to 

'"! he eorrelatir>n b~tween me.sn (X) an..1 response (b1 ) ind cated that 

they were- i.nda;~ndent of each ~ther in most. ot tho ca:.es e:<eer,t ,yi.olct./ 

plon t and ti 1ler ll'\.\l'ili:>er ( tables 8 and. 35), f .resh. root '7eight ~!1:J J>lao t 

hei~ht (table 17) and dry root 11ei~L.t ~;d p:'..a.'1-: ho.i crht (t.11ble 26). Yreah 

shoot weie;ht ehc1o--ed Gi -;-:-tifieontly ne~ative correlation between mean (X) 

and response ('b
1

) ftable 26) . N~$!ltive corrdation bott.:een X and bi was 

fou1ul in a few othe1· char.actors. ,\ !)Q.Sl tive correlation betif98ll cean 

r,erforroance O:) M ~t lineiar sensitivity . (b1) waa reported in a nurnb8l" of 

1 rcviona studifts ( r~horh art and ·~saell, 196t , Perkins and Jinks 1~~€8a, 

,et.tf:1r man 1~371 and Husch ~ &• 1976). 7',e on per!orm-~nc3 (1) add 5ta'bility 

(]!) were al 90 found to be inde_pen.J&nt of $~Ch oth<!r in soat ot the Cfl.sea 

excep t kernel num'ber/i1a."licle .::ind til J er numbe.r { table 8 )t frosh shoot 

~~d d_rv root wei.:ht (table 17) , plant neioht {table 26) an~ 100 weii:;ht cw,., J _ 

kernel , "'t -vield/pl"'~1 t an:i tiller. nu.mb"'r (table 35) . Bllsch ll · _al.(19?6) wel.S•· , _ .,.. 

\ -
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aJ.so r~1')ort~d tbe i.nd.e1andent natur3 of mee.n performance (X) and 

cat abili. t:, <i!) • ~SSOCi'-ltion of bi at2d S~ was poei tive and. aig,ni:tic!lnt 

only in the C9ae <:1f frosh rest w-oie;ht (tabla 26) on;i primacy branch/ 

paniele, Yield/r>lsnt and plru1t. he:l.5ht ·( tahlo. 35) • r:berhart and Rus3ell 

< 1966 ) • Per ldns amt Jink$ ( 1%8a} • rJcarJterMan and tm,re.ncs ( 19?0) and 

r:eoterr.1an ( 19?1) re-ported poeit:tve relat.toneh:lp bet~n rceponae (b1 ) 

3nd str1h'ili ty 
-::> . 

( "-1 rlt},, ~ ·· t' \ n 4'd, • 1.-.e!"e.1.ore, • 1.1e t uree as1>octs of e phe-not~pe. mean 

(b:t) and stability f5':> fiUJJ or ma:, not bl associated· w.i.tb 
. . 

0~1.e a.no ther and the aozoeiation when e:::idst~ m&,y t ake any e.tgn. 'the 

prosant etud:, further indicated t h:it prediction a:iJout linear r ~spGnso 

as w l 1 as stability ef either parentsu linoa or or eeg.reg,rti:ug 

prattoni~s u.mier d!f.fe:rent envirr.m.e,enta would not be possible on t he 

by Jinks end ~lat.Mr ( 1955), Ferldne · and J:1n1'".o. ( 1~J-53) .and Paroda and 

Haya (1971). 

~ha respons e (bi) of one qharactor was not co~rel~tea ·nth .that 

est other ehars.etel' in most or the. ~a.sos excep t spik~le t number/:pan:lcle 

~1/i th. pri~ry 'branches paniclo (table 9), spik..,let ·numbar/:panicle nth 

kerngl · number/panicle ( table 18) • panicla l 0ngth l'Vit h pri.rt.ar:, branches/ 

panicle and s:pinelet numbeY/pa.'1icle. kernel number/pa.'licl.o with prilMrY 

l:!T!lllChea/panicle l!fld ~:lkelet number/r,a.niclo (table 36). Negative 
-2 

relati on~rdp exis ted in t · .-J some of th.e. caaes. Similarly !\1 of one 

--...----­, ' 

· ... ._ ,.,..,,.,related with t h~t of the o ·~her cheracters cr-.9z-3cter rM!iY or ma::, no- l/1111 ..,,... .. 

and t he nati..1...Pe of tbe relationship may be poaitivo or notative. 

Both dominant and additive componeTJta of va.riaUon was found to 

the environment. $j,m:llor ror,ort.:; have baen lllt\de by aeveral. 
interact with 
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W\"..rrkor.G Ohjaa ar.d '~prcrme 19c.:•:t ,~ t··"' 
• ... '· ' ·-

1 b ... • .1~, 1•,a z..i,ncer ,!1 .!I.• 1959, 'Paroda and 

Jc.i:th1 1 . 1Cl70 ... n ,t Y. '-""l,. · ue 1'"'75) •n• • ., " .... ,u,.. --~~ , ·-.: • .n, c.r.,araeters were polygenically 

i nh~rl ted an.i 1rar• governoct by both dominant and additive genes. Tha 

ccntrlbutlon or dol'!'dn-oot ganes was ~reater in all t ti& ca...i'3ea ex:capt 

Chincae :< Ko.tgribhog and I :t-8 X Chinese in tillor nu.mb~r. Kbbleque( 1975) 

also rcportGd the graat~r contribution of dom:inG..'1ca ,.;enes in r:l.ee •. 

~anks and 1~ath~r{ 1955), Jin.ks and S tav.ans ( 1959), .Bucio Ala."lis and Rill 

(1S'G6), lmcio ua.,is !! Al:.• {1S~9) Jink.s and Ferki.JJa (1J'69) and Bree~i!H J. 

{ 1SJ69 ) a.1.i"SQ r@r,ortad that <.fominanea coqponent was mre senrd tive than 

tho oddi ti ve component. In tile present inves t1;;ati{ln it wa.a .toun:1 t hat 

both domi.nant and. .atlditivs corlpcments ot gene ef'£0ets interacted. with 

envS.;z,onman ts s11d t he r elative sa·nsi t :ivi ty ot both dorninan t and additive 

elcsely allied to theee :1n which t he intor~ation is goin5 to be app:Lied. 

~.,1th respect to a character potence ratic:, ;:;.J ( • me.-&sure ot 

Fo1~ a pert:leular ehara.cter, sofilil crosBea el:oweil ldf{h pot1;nce r .;itio:.,3 

un,:ler po,or env:lronmonto wn:1.le -eonsidarsbl:, low values for pote,..'loe r otiaa 

were rne t und.i:?r good env-1.r,onroe·nta ru-i.d reverse was suso obserYed -\.~ som 

other eJ;'O!a.S•.HJe ThG ·var i ation of :potence ratioca of' t he 6 a ti;.e er.o.;;ses 

und,ar different envi ronments may be e~lained by amru.!"iii~g thnt in 

V <!>l "8"" ,_ .. -min ant aenes with ur.i (lirecUonill effe-ets werG e asoe of hi ;:~h'3r ·:a. .. ..,, "" .., 

active wM.le u t h• cs.0cs of loweat "lal.ues domitHmt genes r.d. th bi-

directional effects were likely to ba a.ctive. Fhenotypio erpre~sion 

varied from putial dor.d.nrmc• to ov0r dominance under ditfa1•e-nt 

" 
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~nviron:r~nt'3 and t ... e aature of the elt:prem1i.on mieht take m1y e18ft•: 

Thus it may ba concl1-£1td that no prediction as to the performance 

of a pnrtlcul<!iP g~noty-pe can b9 made, because·porformane-es -of' a 

genotype -varied. from er.aracter to character a arid • from· ·one environment 

to anot'.:ler envirot1--"len t • . k'loth 13.?J: and lo col v1arietie:5 etiowed vi.de .· · ' 
. -~ 

. rll!l i._':;(t of zenatic dlv-srsi ty. M,,st of t he . local.' V:Jr.ieties showed low 
' . . . : . . . ' 

i"esponaes to e;<1od enviromrente while moat f?f the n:i~I Y~:1,etieB 

ex...'1.ibited bigh reapons,es t<? such environ~ntt~ Ho'Hcver, acme o! . the 

I {iHI ~aristies showad reaponsos to th~ 500d ennron:oonts. ·even less 

than that -of the local var.ieties •,nth respect to a-0me characters .. The 

present i'i,ndings 1n.dicate ·thllt strairH3 batter t han the beat parental 

line3 may be expecteti trom crews 'breeding -and selection or rice. Sr.rnie 

belt'~"' 
of t he F

2
c,,_., sho·aed t.,· v: ~'. ,~ 'r)ttrforttu:Ances than their parental lines. • . A 

J 



Genotn,e - en,ri.ro111ncnt in·tQraction of eig ht p.-u-entc:\l line.s 

.: nr two r.eaoons and f1.ve F 23 anil their ti.ve parents ot r.ie<! (S;r:Yza 

. &at.:l va L.) under 4'ie;i·,t dif!eren t nutritional trea t:l'len t.s or :presence 

and abl3P.nce of N, 1~· , K and their co~'binations were stu:Ued for yi.eltl and 

yield cm.nr;or;ents an-i f.;:- soate ir.orpholo~ical. and. d.evelopm~nt11l chax:actar~ .- ,' 

Genoty.r1e-environ:nont 1nterai;;tim1s were .round to opera.te in hoti~....., 

parental l:i.n:-,)A ,A.."l.d f•
2 

genttra tions. A s.igni fie ant port.!.on n! these 

interactions was aci::o.unted. by tha l:i.ne~r funct:l.on o.t the e:wiron~~n tal 

mean . I n :r.ajority e us.es s mall~r \lut n:tgr:iifi.ea.nt :parts of. i n tor~ict:ions 

were no.:i-linear a:1:i i nctependent of t he 1.inear co1.1:r,oner.t. l\oth the linear 

and non-linear co111j;,one:, ts or ge:iot:--'1>-l-enviromr.en t interactions were 

under the control of different e;enQ ~:::•i;te11a . 

A larse pror,ortion of significant rem::linder c. s. an,;l f¥'we-r 

. satisfactory- linear rP.gre.ssion.e in some cl:la.racters indic1:1ted the 

presence of gre·at ger.etie diversity in the (;e:nctyrea u s eu. Hi0h ancl 

low genotJ'pic as •e11 as environment:91 v;:3rintion.s ·were fo.und in t he 

charr,ct.er& i n ve.stig:atad. Z·i.agnitude of the eo-efflcients of, variability 

t ,,., .,,,.., .. ~.,d • ·n..r:.ronraant varied from character to eh1:1 r aeter. for geno ype , ~xo -· v ~• 

r a ... l effe•'t5 ot different treatme nt s of N, f . !i and The.re were "'"" .. . 

·tti.eir co mbinations a s well an o f season$. N alone h~d t },e l ar gest si.ngle 

effe ct iu tn0st of t he c l·1arl\Cters. I. h.4.J no effect on yi el.d. ;partor.!llance . 
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'rhe genotY!) es had vori ed reS!}onses to ditrerent envi ronment~. 

·r he r l\ng,e of r ~a:i;t'.l~H:i~-, t'."'l0l'1 :';. ti~(, 1·
2

-; <'XC~~!jr,d th~• _r>:1r,,rn.t ,,1 r .~n r:,e in 

both t!:lo tlirect:1.ona. '.h<! z t undard e~rora of reaponaes (b1 ) wore 

h.eteroc cnous in mc.r.: t cf t l e c a~cn. Jc:1.r,t roo :-e~s1 (')n a.r•.aly!,i a .:mrl ""5! 
also gave t he ca.~e i1~c!ica tivn. f,OGO ~ -~ t i c,n of r.:n an (- \ X, , response {bi.) 

and otabil!.ty c:;) \Ja n 1;reser,.t in so::ie ~:-id abs~r, t i n ottiar3. ·,1, ;'\ when 
'-, 

the a asod.ati.c n c>d.c t;8d, it hl\d plu.3 or. m:tnn:; d fn• l(esyinn &<lS (bi' and ~.' 

;J! of oue choracter wa::, correl.3t~d in s ornfl ~h(l,,.ccters r..id not co:rrclAted "' 

in others . 

The eha-raeta!'s und i:!t" study· ware inhe!'i tod quan t i t a ti vely antl 

were governed by b-oth dc :,inl'ln t en d ad.ditt ve eene e!fecta . t h~ 

contribution of th9 f or 1ner b di n g more in al l the e naos . Bo th domin"nt 

an:i a :!di ;:lve eo:-::pt,ne.nt.a of v nr:l.ation i n teraet~d w:1. l h t he e!lviron !~e:.t 

and t hey were of d j_/fe,re., t f':u:?.-:ti •.'l'1 of the e .r.v i. ron m~r. t E"l l'l?.e 9.n and 

hig h under poor environ :nen t .s on!'i lo• und~r gocd envi ronmc:i ts in .so:.ie 

ch9.r a cte rs while in other c ha.rElete-:-~ f:1.nding B were rever se. Phenot:rpic 

exprco.sion VP.ried !rom ~~rtiAl dotrlnance to over do:nin ~nce under 

different environments. 
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