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I I I  Itlr-ltx rice is the prime cercal crop occupying an area 01'44.8 milllon 

tlec1nrc.r: \\ i r l ~  a p r o d u c ~ l o n  of 89.3  nill lion lonnes and con~ributing to major portior~ 

i j l  courlti? Ihod grain production During s~sties, quantum jump in yields \\crt. 

~-~Iir:i~neil u i th  thl: nd\,ellt ul 'high >,iclding 1,arieties 

The: : I I I I I I ~ !  o r  inlcrrelalions ol' ~nheritnnce mechanism and p r e ~ l ~ c l l r ~ t ~  

dl' pc[ . l 'or -n~z~ces  In breedrng programmes depend on a precise assessment ol' thr 

r r  112 \\. io~-(k 01' 111c gc~lot! j ~ c s  Getlerall, juch assessments are tnnde based or) ttic 

~)l~cnrlt!  1"'. cia13 \\hicll. rellect hottl ; c . r ~ i . ~ ~ c .  3rd non g e n e l ~ c  i n l l ~ ~ t ~ r ~ c c ~  I tit. _ L ' C I I ~ [ I L  

el ' lcrs 31-2 not l n d t l p e ~ ~ d c t ~ ~  of' tlon genellc cll'ec~s Incl-eased conczm i ~ h  [ti: 

Ilupurtiuice 01' I - t r ~ ~ l ~ c ~ ~ s t ; ~ s i s  111 Ii\.ing org;ullslns h a  estrmated pl;u~c I>recrlr,~\ 

a \ \  ; I [ - ~ ' I I ~ ' v  l i )r I tic' IICL'LI to de\ c.1011 \\ell bu  llr-crl I - I I ~ ~ I  \-ars 

- l - l ~ c *  I I C I - ~ ; ~ ~ I ~ I ; U I S ~ :  01' i a r~e t t ec  are yrentl?. ~nflutincetl h!, tlie gcnarl pl' 

[C;,. 1h2 c ~ ~ f  I I - L ~ I ? I I I ~ ' I I I  (t:) ntld the ;t.not!.pc. \ 211i I [ - u ~ I I ~ ~ ' I I ~  (<; s SE) ~ilternclloi: Ir \ 

- I: ~ i ~ r c r n c ' l ~ o ~ ~  1. 111c ~i1fl'er-c1ili;i1 ;cno(!.l~lc cxllrosslon across t ' ~ ~ \ i r i ~ ~ ~ ~ l ~ c ' n t ~  ailtl 

l;ir~el! nl'kcts [lle st;ible pel-foru~ance o r  thc genot:,pes. Genotype s cn\-ii.anllli.nt 

IrIlcr;icll on I-cd L I C C ~  ~ S S C I C I O ~  ion be l ieen ~ I I C I I O ~ !  plc and genol!,pic ucs and caiisc. 

gct~ol!-pes fro171 one en1,lronnlent lo perrorm poorly in ano1her. rvrclrlg olau~t 

h r  ccilc~ 10 ~ ' \ ; : I I I ~ I I I ~  ~ I O I J . ~ I C  ndaptntlon 

BecLer. ( 1  YM I ) defined s~abilit!. as capacity to sho11- n high predict~ibli: 

I zs],c~ll.;c lo thc ?11\ lri~Illllell( 

.Vlens~rr~ng G \ E ~nteract lon is ~mponan t  to deterrn~ne an optrmurn 

hreedbng strnteg! tto relexing genolypes with adequate adaptallon to target 

: I I I  \'a1 IC)IIS I I I Z ~ I I O ~ S  have been proposed for statlst~cal a~al!.sis of 

cr.not!.pt: - en\ i ron~nent  interact~ons and lo idetllify the stable genotJVpe - 

.4 stable geno1ype is one  that is able to produce a hlgh mean over 

dl{-crse cn\-ironmental conditions A stable genotype possess an unchanged 

~ ~ e r ~ l b r r l ~ l t ~ c c  rcgr~t-dlcss of an!. \ ,arlal~on o f  en1 ~ r o n ~ ~ ~ e n t n l  conditions. 



O11e of the prerequisites in any breedlng prograrlmle is the assesslneni 

ill' genol! pe:; o\.cr- locntions. to assess their performance in a given environrl lent 

; u ~ i i  !heir ~rnhilit!- .\rl;ll!.sis o I' multilocntion dnla can help to dissect the Genet!-pe 

s Iini-lronrncn( (GE) ~n~eractron inlo d~l'l'erent corn l~onents  lor assessing the gcnetic 

\\ or111 i~ t' gt'not!.pes for specific environments 

I -1-0 l ~ l < ~ l l l  1 I!, 1112 ]~l-c5cl~cc ;uNi [ l l ~ i ~ l ~ t ~ ~ l ~ i ~  01. gcrlot>,])c s C I l \  I 1  O l ~ I l ~ C l l ~  1l l ICl  :li-~lol~ 

lor 1-ielcl iuld Irs ~ r ) i n ~ ? o t ~ e n t  tl-iuts 

2 To :I\YCSS ~ h c  51:~1)11 II!, o r  the gcnot! pus 01-cr dl  lf'ercnt en\-iron~-rlii~lts 1;11 \ I c ' l ~ l  

;u ld  i t 5  cr>rupoiient characlcrj 
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.,I br-lei' re\ , ie \ t  ol' ~ h c  literature on various aspects relaled to genot!*pe \ 

cii~.il .ol~t~~enl in(er.act~ons is presented under the fbllowing heads. 

1 ( ;cr~ct lc  \ a ~ - ~ a b ~ l ~ ( !  

2 I leritabll~(!'. Genehc advance and Genet~c gain 

3 Phenot?,pic and getlot>-pic correlation 

-1 Palh anal!,s~s 

5 C;er~or!~~~t: \; ~ I I \ , L ~ O I ~ I I I ~ I I ~  interacllon 

Gt~le t lc  ~-nriabil~l>, in n crop i s  [he base requirement for its i'ut-thcl- 

gctlcllc. iinl)rr)\imeiut The ctlt icnl assesslnent of nalure and ~nagnl~udt. 0 1 '  

ar-~;ihr Ill! 1 5  o n 2  01' ~ l l c  iii~por!nnt pre-requ~s~ tcs in rormulr~ting e f f e c l ~ i  e bl-ccdill: 

111~1310i l~ 



tbr- deielopment of'deslrnble lypes. The higher est~rnates of phenotyp~c cocl'fic~enl 

of rarlntlon in co~nparison to genotypic coeflicient of variation Tor all traits studled 

suggested thc ~niluence of environmental factors on the traits. Govindar~w ~ u n d  

Natariiian (1  Lj05) evaluated hgh density grain characters in rice. Kesults indicated 

that high densit?, grains per panicle and 1000 grain \sleight recorded high esrirnales 

ol' genotl.pic coeflicient of variation while low values were recorded b!, ~ i u m b e r  o t  

spikelets and high density gain  indes. Highest vdue of genotypic and phenotypic 

cozffic~ent of \variation \VZE observed for high density grain number per panicle. 

'I'lle estent of genetic variation for 1 1  characters in 00 rice genotypes iiw assessed 

b ~ ,  KO! et ( 1 1 .  (1395) Bacterial blight severity reported the highest genotypic 

coefficient of'  ariati ti on follo\ved by pan~cles per plant, grains per panicle and 

spikelets per panicle. The low estimates of  variability was observed in hulling and 

~nilling per cent ivhile moderate values were showed by yield per planl, days to 5 0  

per cenl flu\\ errrlg a t ~ d  1000 grain nreight. 

Gmesan e l  a / .  (1096) reported high values of genotypic coeficient oT 

\:arialion ibr  pmicles per planl, grains per panicle, grain yield per plant, d r y  ntatter 

production and har\,esr indes from the study of F2 population derived from early 

and extra early cultivars. The low amount of genetic variability observed for days 

lo panicle crnergence might be due to involvement of early and extra early 

maluring jlarerlts hluker ct crl (1 998j studied the quality and milling characters in 

fi li!. I-ice 1-arieries. The coerficient of variabiiily was highest for kernel elongation 

ram follo\~.ed b!, kernel length width ratio, lengh after coohng and kernel length. 

For hullrn:~ a t d   nill ling recoven: veql low magnitude of r~ariability u'as observed 

\\,hich indicated lack of heritable variation for these traits. 

\'. ' u q a  ( 1  008) conducted genetic analysis of high yielding rice i~nrieties 

ol' i.li~,er-sc or1g111. Htgh magnitude of PCV and GCV was observed for spikelet 

srcrilil!. percenlage. grain yield hectare-', number of total tillers plant'', orien~ation 

0 1 '  leaf: 11nri.es1 ~ n d e s .  number of l e r t i a ~  branches per panicle, number ol' paniclcs 

tn-.. rultl ;ilLal~ sl~rcilding 1.n111e. The estilnates of genetic parameters froin the 

;III;I~!...;IS ( I  I' gcntlrc \ . iu~;~l)~lr[y 111 ricc qunl~ty tral~s I)!, Vl\lcE;;u~andat~ and C;~rrdh;ir-;lr~ 

I I L j L j S )  ~-cic.;ilu:t Illat Lct-ncl Icngrk nl'ler ct,oF;~ng. kernel Icr1gt11 ;ulrl Lcrr1i.1 12i~gth 

) ) I  r,liIl~i 1 - : I 1 1 0  i ~ t ~ ~ ~ \ ' ~ i ~  lll2Slllllllll f ' h ~ l l ~ ~ !  p l i  ;11lil gt'Jli)f\'/llZ \ ;11~1;1~1~711~ i\ 1121 2ll' 



I~llcar elongnt~on rxito, breitdthivise expansion ralio and elongation indes recorded 

the rnr~u~num. Kernel length breadth ratio showed the hghest phenotypic and 

:211~1),~11c coei'licient orvariations. 

Es~~~nnt lon  o r  variability Tor (ivc characters in salt tolernrlt r ice 

~cnolJy,es \\-as conduc~ed by Balan ut al. (I 090). The anal!,sis of lmu1nnce shou ed 

h~yhl\. sigr~~ficlu~t differences among genotypes for all the characters studied. 

H ~ g h e r  genotypic coefficienl of variation was observed for grain yie!d followed by 

hn~,~.est indes and straw yield. 'I'he difference between genotypic and phenorypic 

\,nrirtbilil>- was minimum Tor days lo rnalurily followed by days to 50 per cent 

Ilou.crlng suggested lhat these characters were the least affected by the 

cnr ~ro~lment.  Rice genotypes evaluated by Kaw et a/. (1999) for genetic variability 

2nd character assoclatiorl under three cold stressed environments revealed high 

~elot!.pic \-analion for fertility per cent, fertile spikelet number per panicle and 

Ion for  flon.ering duration, panicle length at all locations. Murlhy L'I ul. ( I  000) 

anal!,sed the ~,ariabilil!. in n~orphophysiological trails in 49 rice genotypes. 

Phenot!.pic and genotypic coefficient of variation were high for grain yield, total 

dn.  mat-ter. leaf area at 45 daj,s and leaf area at harvest. 

%air (2000) conducled genetic and physiological analysis of ratoonlng 

111 rice and h u n d  thal tiller number during panicle initiation and flowering, LA1 

(iurlng pmicli: initiation and flowering, days to floweritlg, days taken for 

completion o r  flowring within a hill, plant height, number of productive tillers 

p lmi ' .  number of unproduclive tillers plant-'l grains panicle", chaff percentage, 

c~.artl thickness. chloroph!.ll b content during flowering, flag leaf area, grain yield, - 
g u n  producrion du!" and ratooning ability had high PCV and GCV values. 

Saraii.31 ct ell. (3000) observed high variability in sterile spikelets per 

p:u~icltl. srer~l~t! per cent. fertile spikeIets per panicle and grain yield from the 

s ~ u t l y  or'  lo^\, land rlce gellotypes. Data on genclic variability studied by I'hakur et 

nl. (2000) III se~rezating population of rice revealed that grains per panicle had 

maslmum I-arlance rolloi\:ed by pamcle weight and biological y ~ e l d  indicated the 

111ghzr I I ~ ~ ~ L I ~ I I C ~ S  o t' ct~vironments on eupresslon of these characters Genetic 

i nl ~ilh~l~i!. (?)I- > , I C I ~  a i d  11s C ~ I ~ I I O I I ~ I I ~ S  \\,as \vorked out  b!, J'adav (2000) in I5 rlce 



cenotyp es for two successive years. High genotypic and phenotypic coefficient of - 
\.ariation ivere observed for gram yield per plant, total grains per plant and total 

Ll  i l l l ~ ~  ])ti- ~ l i l ~ l l ~ l ~ ,  
w 

Bnln (300 1 ) conducted a crltlcal study or  sal~ne and alkalinr: I 1ct2 

genot?.pes. The genog.pic coefficient of variation ranged from 9 93 for plant hzig111 

to 4 I I6 for grain yield per n?. Mlnirnurn difference betkveen phenotypic and 

;t.rli.lt!.pic coel'fic~ent of \.ariation was obseried lor dalbs to ?(I per cent I lo\ \en~lg 

\\ 111cl1 suggested that the trait was least affected by enIrironment 

Vnrinblllly studied In I5 rlce varieties b!. Sat!bava~hi ur a / .  (200 1 ) 

rerrenled nloderate lo high cosffic~ent of variation for plant height. number o f  

grams per paniclc, spikelet sterility, m!.Iose content, gel consistency, kernel 

e lo~ lga t io~~  ratio. I00 rice grain weight and yield per plant. Shanthi and Slngh 

(200  1 )  malysed induced mutants of mahsuri rice. He emphasized the importance 

ol' t rnits parllclc I l e ~ g h ~ .  paniclc lenglh. 1 000 g ran  weight and number of grains per. 

p ~ u l ~ c l e  In sclec~ion programme revealed by their low difference bet\\.een 

phcnot!-pic a11d gcno~ypic coefficient of  variation. 

7 -7 - - I ler~tnbili~!,. Genetic a d \ - a x e  nlld Genetic gain 

Tl~e extent to which the  ana ability of a quantitative character is 

transfzrable 10 the progen) is referred to as heritability Tor that paarl~culnr 

character The espression of these characters are controlled by many genes whose 

octlon may be addit11.e or nonaddillve Therefore the selection of a character 

should be undertaken only after estimating the heritability of that characters. 

Chauhan t . r  01. (1 992) conducted genetic analysis of quality parameters 

in rainfed upland indica rice varieties. Results indicated high heritability estimates 

fclr kernel breadth and lotv values for water uptake. Genetic advance values were 

lo\\,est for hulling nnd milling recoven. Kumar (1 992) studied the r7ariability and 

character association in upland rice. Boot leaf length and yield per plant registered 

high heritab~lit!: and genetic advance values. Roy and Kar (1992) tested 34 elite 

breeding lines o f  rice lor heritability of characters. High heritabilie t v a  observed 



l'or da\,s to 5 0  per cent flowering and plant height ivhile tnoderatell, l11gl1 

lle~-itnbili& 11.z eshi bited by panide number per plant. biological !-ield and 

hat-~.t.st ~llde.\ 1 llgh herilabilily with high genetic advance rvas found in characters 

I00 grain we~ght and plant height. Chaubey md Richharia ( I  993) malysed l l ~ e  

i ari abili ly in quantitative characters of indica rice varieties. Highest heritabilig. 

\ ins  tbt test \\,elgllt and lowest for harvest indes The estimates of genelic advance 

\\ere hlghust for spikelets per panicle and lowest for harvest index. Spikeleis per 

pmicle and plant height ehb i ted  hgh heritability coupled with high genetic 

ndmncc  

Chaubey and Singh ((1304) identified high heritability ibr all the trails 

studled 111 ! ielti component a n d ~ s ~ s  in rice. highest for total number of splkclets 

Ib l lo \~ed  I)!, g a i n  yield per  plan^, 100 gram weigh1 and lowest for panicle length. 

T l ~ c  gerlellc ncl\ auce ns per cerit of mean was highest for grain yield per plant wll~le 

lon;est for plant tleigllt. High heritability with genetic advance were observed for 

totr~l number o r  spikelets. grain yield per plant and panicle weight. Data on nnnl!.sis 

of' hlgll riens~r! grnlll characters In r ~ c e  b!. Goundarasu and Nataraiim ( 1  [)[)5) 

i r l d~sa tcd  111gtl I I C I  I t;1b111(!' \ : ; ~ I L I c s  I'or all chnrnctcrs cscepl high density grain ~rlilc\ 

Genetic ad\-aice as per cent of menn ranged r'rom 5 42 Tor hlgh dens~ty grain 111de\ 

I 5 -48  for  number ol' high density grains per panicle. Ro!. e l  ell. ( 1  995) assessed 

h e  ninety nine rlce gcnot!.pes and ohserl-ed high heritab~lit~' e s t i~~~ntes  rwyrlg 

I ' r ch r~ i  SO 10 '1') ~ C I  CCIII I'UI rllost ul' cliar:iclers s(udicd \ i , l l~cl~ ~nd~catcrl I I ~ , I I  

rnlportance In crop ilnpro~;ernent. Bacterial blight severit!-. plant hc~gllt. sp~licli.~.: 

I)?[- 1x111icI i111cI gri~tlls per panicle s11011,cd li~gli I I C ~ I I ~ I ~ I I I I ~ ~  e s t ~ ~ n ; l t c ~  11 1 1  11 111gl1 

C S I ~ ~ I I C  nd~.nnce - 

Garlesan el ol (1 996) studied the heritability in FI popula11ons dtir.~! cd  

l'rom entl! n r d  e\;lrri earl!, rice cultl\,ars P;lnicles per plilr~t. 21-atns I I K I  I ) ; u I I ~ ~ ~ .  

v[-nlrl !,~cld I)LY ~~Ian t .  dn, matter production md hnri.esl indes recordcil h1;11 - 

hc.r~~abll~t!- 2nd genetic advance 111 FI and F: genernl~ons o r  crosses B r w d  ~ 1 1  

gerlcric I)al'"~nelz~-s. ADT 36/AS 890 1 I .  .4SD I h/Kalyani I I and 1K jO/Heer;l I\ ere 

identified x hect crosses. Qualiry traits rn r ~ c e  were evaluated by V~\.eLanandarl 

ilnrl G~rrdI~;~rarl ( 19W). They identified high heritability for a11 the characters 

jltidicii 'l'he ~ L ' I I ~ ~ I ~ C  ; I ~ I - ; U I C C  25 per  ol' rne;ui i\ i ~ . :  hi~hes(  Tor kernel lengtll hri.:id th 



I:,srl111;1r loll o f '  Iltritabi t 11: aid genelic ad\ ;llice in I su l~  ~ o l c r a r l ~  r-~c,c  

gc r~o t !~~cs  tjy 13:1l;u1 r.1 111 ( I ' iO' j )  I-esulted 111 1l1c idct~t~lic:~~rnn ol' chat-~~c~cr. ;  tlai:; 

per c m t  Ilon,c~.~ng. days to rnaturlt!, \ \ ,~ th  high heritabilll?, and s[r;ii\ \ ,~clc i  \\11I1 

loi\ l ~ c ~ - i ~ a I ) ~ l ~ t ! ~  Genei~c ad mncc ns per ccni of' me;m was lugh I'oI- grain ! ~eld 

follo~ved b! harwst ~ndex. slraw yield and lo\ij for days to 50 per cent flowering 

nncl d r ~ ~ - s  to ~nnturit~-. K3n CY L I I .  ( I  999) iderred from the \-xiability imd Inter 

relations In 01 rice genolypes under cold stress environnients that hcritnh~lit\ 

C ~ I I I I ; I ~ ~ ~  t-;ingcti 1lo111 87.0 per cent Tor panlclti lenglli to 93.  1 pcr cent for p l i u ~ (  

hurght 

hIurth! L,I nl. ( 1  993) reported I'rorn the study oi' morpho-ph!,siulo:~c:~l 

~ r a i t s  in rlce 111nt higl1 heritabllit?. and genetic adlance lvas observed I'or graitl 

!-leld. total dl?- matter and leaf area at early stage. Leaf area at flowering, leaf area 

duration at14 Iear' photos!nthetic rate showed hgh herilabilily wilh moderate 

cenetic ad~.ance b\/lorphoIogical cl~aracters other than total tillers and number ol' 
u 

~ ~ r o d u c t ~ \  c t~llcrs esllibited high heritabili~!' Agromorphologic~l m i l s  in Ioiv lnrld 

rlcc genol!.pss i\ ere tested b!, Sarawg~ el 171. (20001. High estimates of heritability 

ol'rnorc than 80 per cent and genetic advance more thew 18 per cent were observed 

for plant height: days to 50 per cent flotverjng and 100 grain weight. Thakur et 01. 

(2000) concluded li-om Ihe genelic parameters of F2 population and Ihe parents, 

.4niil~a111a arld IK 30 that high heritabilily and genetic advance values were shoun 

b! biological !.ield and grain yield per panicle 

Y a d n ~  (2000) observed appreciable amount of genotypic coefficient of 

iariation: heritability and genetic advance for quantitative characters, total grains 

11cr pnllicle. total grains per plant and grain yieId per plant which indicated additive 

ccne action anti pro~ided scope for crop improlemenl by seleclion. Analysis of - 

uzne~ic - c o ~ i ~ p o ~ ~ e n ~ s  in 42, sallne and aIkal~ne tolerant rice genotypes b!. Bala 

1,700 1 ) r ~ i ~ ~ r l l e ~ l  1115 x s o ~ i n t ~ o n  of high heritability lvith genetic di~xrgence in grarrl 

!.~cld pcr- ~n' nlld plot yield. 



Shalt111 and Sin& (2001) identilied high estimates of heritability for 

[he charactel-s s t~ i~l icd  ln induced mutants of rnahsuri rice except for grain yield per 

plan( and ~ i u m b c r  of tillers per plant. Number of grains per panicle had the 

Jil,?\;in1(llll ~ i t i  ln;lt~' 01' genetic ad! ancc whereas mininiunl !.nlue \\ ns sho\i-rl h? 

ll~lllli~e1 01, [ l I l ~ l ~ >  11c1- plillll 

7 7 
+ 3 I ' l~c~ic~l~.l~tc: ;uld gt.not!,pic correlation 

C'GI-r-elnlio~~ pro\ ides useful ~n ro r lnn~~on  lo pliu~t breedel,? I'vr 

~ C \ ' C I O ~ I I I ; ;  ~ t l c i t ~ o n  scl-lernes a.5 it  re\.cnls the ~t rengt l~  of rclnt~on<h~ 1) : I I I I U I I ~  

group ol' chnractci-.; Currelation belnecn ~ ~ a s i o u s  characters helps rn s ~ n l u l t a i ~ e ~ l ~ ~ ~  

.<c.[dctio~l ut' I I I C S C  cI\nr;~c(~rs Genoryp~c correlat~ons 111ght.r h ; u n  j~ l l~ l \ t~ l \ . i !>~ i  

co t'rclnt to115 111i11cate the inhercnl assncrnll or1 l>el\\,een the trntls and \ h c ~  c t ~ b  1 1 1 ~  

I tlIporlarlc~> 0 1 '  III;*~L. cor-I claiiolls 111 sclectlon 

I ' ; ~ I  : ~ I ~ ; I S I \  ;rrl ; i r ~ I  Rangasain?, ( l ' I l i X )  cor~ci~iclecl the ;unal!,ys 0 1 '  \ 1 2 1 ~ 1  

ntld 11s cdllll)r>lli.nLs 111 ricc nrlti fourid signil'tc;u~l posil~ve ;tssoc~atiori ot '?,~eld i\ ~ r h  

p l ; i n ~  he~gh~.  1 1 1  lei- n u t ~ ~ b e r .  prmicle length. gr;un number and g ~ a i n  r\,eight ti,iant~el 

and I'at:unisniu\ ( 1089) ohser\.ed significant positi y e  corrclnt~on or  grain !,ield I\ 1t11 

dn!,s tu floli cring. plan( heighl, flag leaf area. panicles per plant. pmlcle lenglh and 

t~urnhe~- ol' grnills per- ptm~cfc fyom the e\~aIuntlon oS lifteen h!*brids nrld thc~r 

pLtretlls C'o~-~-elat~c~ii cst~~mnted nrliorlg t l~l ' l rcnt  lrai 1s 1r1 upland rice b!, Kurnnr 

1 1  ')92) shou ed significant p0sitii.e association Por tiller number, pan~cle lenglh rind 

boot leaf' hi-cadth 

Rniar:lthinam m d  Kaja ( 7  992) concluded from the experiments in 40 

t'icc genoi!.pzs under alkaline stress conditions that positive phenotypic and 

genot!.l~ic cor~~t.l:ltions of grain !.ield occurred with plant height, number of 

~ ~ r o d u c t i ~ ~ e  tillers and grain number. 

Koy nlld Kx ( 1  9'12) assessed the phenotypic and genotypic correlations 

nlnong 1 1 matric characters in 2 9  early maturing upland rice genotypes. Yield per 

plant and harvest indes eshi bited posit i~~e asociation with plol yield. Significant 

I I ~ L J I ~ I I - C  ihsuctutlon of' d q s  to tlowering and plant height w11h plot ~rield tvns 



obscr\.-od C h a u b q  and hchhana  ( 1  493) studied correlations among 8 qunntilative 

cllarncrers in 81) lrldica rice i.arieties. Phenolypic correlations of grain yield iv~th 

platit he~ghl.  panicle length. spikelets per panicle and panicle ~ v e ~ $ t  wcre 

significxnll!~ posilii-e 

Eslinlnliou or genciic p;l~-amctcrs in I C, pnrenis iuid 0 2  F,  rrcc h\,hricl\ 

bi, Cirnt-ois 2nd .ZlcNt.it ( 1  0'13) rer,ealed a positil'e relat~onship 1)cr~iet.n pan~cle 

\\-tight :ind r-lce \ leld. ~i 11erea.s pnn~cle number was negat~vel?, correlated \ti i l l  I -~cc  

\ielLl P;l~lrcll: \ \ ~ . ~ ; h t  ru~d pnniclt: length nhich were negatii:el!' correlnled i ~ t  hoth 

thc ;~dditi \,r: and broad sense genetic level indicated that a shorter. rl-iorc compncr 

p;u~rcle ns lhc deslred pruiicle shape. Resulls also idenlrfied (hi. rlegallic 

assocjatiot~ ilr 'pan~clt: n u ~ r ~ b s r  ~ u t h  plant h e t ~ h t  at  he additi1.e genellc Ie \ ,c l  

I ' l ~ a ~ ~ h e ! ,  :~nd S~rlgh ( t O1lJ) c o r ~ c l ~ ~ c l ~ d  [hi. correlalion C . \ ~ I ~ ' T I I T I L ' I I I  1 1 1  -1.1~ 

r~cr: ~,ar.ict~i.s. ( i t ' n ~ l ~  !,~eld per pfxlt Ibund ~ ~ o s ~ t l \ ~ c I ! ~  and s1gn1ficnr1t1y ;i:.%c~c~.ltc.J 

ii 1111 ~~nn ic l c  ue12ht.  number U S  ear benr~ng tillers and plant height. The nunlbdr (11' 

:'3r b e i u i n ~  tillers c ~ c r l e d  ~nasintum direct efect CoIlo\ved b!, plar~t height and 1 0 ~ ~  

; r a n  \\.t.~gt~r Goi-indnrasu and Natarajan ( 1005 )  indicated that high density- y a r n  

n u ~ ~ i b z r  Iwr ~ l : ~ r ~ ~ c l c  recorded signrlica~tt nud oclsil~i'e correlations i i ~ t h  nc11nI1c.r. ol 

~ p ~ k e l e ! ~  iuid 111gh derlslt!, g l -n~n  ~ndex.  

Variablli~y and correlation analysed in 99 rice genotypes by Roy er 01. 

( 1993) identilied Ole signiiicant positive association of gram yield per plant with 

clrl! s ro 5 0  13~1-  cenl flolvering, spikelets per p<micle and milIing per cent. 

V m q a  (1008) conducted genetic analysis of high yieldlng rice 

I ruleties The stud!. revealed that ratio of vegetative phase to reproductive phase, 

number oT panlcles rn-': number of spikelets per panicle, number of terliaq 

brr~ches  per panicle. number of grains per panicle, 1000 grain weight and harvest 

111dcx \\-ere sign:nlfic;mtly correlated wilh yield at genoypic and phenolypic level. 

Gmesar~ er nl. (1 998) observed significant and positive relalionship oT 

llrl111ber of producti1,e tillers: har\,est index and dry matter production rvith single 

plant !,ield in F: u ld  F3 generations of  tall and semidwarf crosses of rice. Number 



ol' griulls 1)ct- panicle 111dicated significm~ correiatlon ivith panicle length. hari es( 

index arlrl dn. malter production. Genot~rpic and phenotypic correlation of yield 

arid co~n~)ollent characters rekealed that harvest index, number of grarns per 

panicle. grain breadth, pmicle weight, f a g  leaf area and grain density had 

sigilicant positi\ e genotypic correlation with yield (Rosamma, 1908). 

\:I \.ehru~and:u~ and Giridharan ( I 99 8) reported that 111e clongatiorl 

ludes s hon ed positive association with linear elongation ratio and negative 

correlation with breadthwise expansion ratio from quality traits analysed in rice. 

Data on mnl!-sis of doubled haploid population by Bagali ef al. (1 999) revealed 

significant genotypic correlation nf grain yield with panicle density, number o f  

filled grains per panicle, panicle weight, harvest index and fertility per cent. 

Balum cr crl. (1999) suggested rron~  he analys~s of salt tolerant rice 

ccnot!pes that higher genot!.pic correlations indicated the inherent associa(lo11 - 
bel l \  eel1 thc t I - A I  ts. Sign~ficant positive correlation of seed yield with harvest indes 

mid st!-an- \,ield was obserlmed. 

('nrr:lntions hetween fertile spiLelels per pnnicli: and ferlilit! per c t . n ~  

11 2rt: 111gI11\, s12nl lic;u~[ a n d  posit11 e at all localions i n  94 rice gznol! pe> te51crl 

11 tlder cold s~ress en~.~r.onmenis (Ka\\'  et cr l  . I 009) The  magnitude of' assoclnllolj 

bcl\\et311 I I I C  \'nrloiIs econorilic traits \\,ere nnalysed in 2 0  crosses of ind~cn rlcc h) 

h.l;ulot~rllan~ il/ 1 i 1  ( 1O11O). Hc found that grain !,ield, grains per pr~l-t~a? enr- ilnd 

I ) ; U I I L ~ C  I C I I ~ I  11 I cys~ered sig~:nrlica~it 2nd pos~t~vt.  association \\ I th  r lni  -: 11) 

Iloii erit~g Currelation studied re\.ealed that selection Tor e r \  earl!. t! pes rtwlted 

i n  reductiorl In ijanrcle length. nuirlber o l ' g x ~ n s  and I ( i 0  grain I\-eight iih~cli irllorn 

I - C ~ I I ~ C C L I  t l l ~  b ~ t ' l i l  

h leerlnkslli et crl ( 1909) worked out the genotypic and phenot\,p~c 

cnr tdn~ tolls h r  y c l d  and plivsiological charnctcrs in ra~rif'ecl rice Pr-otl u c t ~ ~ , c  t I l l2r.c 

pzr plarl~. grains per prinicle, dp*  nlattur ~ ~ r o d u c t ~ o n  mid Ilar\:est ~ndc.; \ \ e re  

pos111 \.cl!, corre13td iv~th gra111 !.ield 



..4nnl\ s ~ s  of' correlutio~~ aniong seed charaaers. seedling chxncrers and 

\,~clcl II-I~III~~.; pcrf'ormed in 24 genotyes or' upland r ice b!, Rno Snxcni) 

( I 000) ~ n d ~ c i l t d d  that none o f  ttlc seed or seedl~rig characters I \  2r.e s~g! l i  t i ca l  t l \  

correlated w t h  grain !.ield. They also obserwd lhat ~.ieId ath-I butes 1 1  lie pcrcentngt. 

l'ti-r~le g a i n s  per parllcle and bio1ogic;il !.~eld had n strong posi~ivc nssoc~a~ion \ \ . I I I I  

crmn ! ield Rno anti Shri~astav ( 1 990)  studied the association among >,ield iulrl - 
ycld nttribures III upland rice genot!.pes. The results revealed the correlation 01 '  

n ~ o d e r ~ i ~ e  stature of plant,   node rate number of  panicles per m2, higher number ol' 

lillcd sprklets per pn111cle wth higher g a i n  yield. 

Snl.n\\.~i r:!  crl. (7000) recorded IK 575 15-PM I-B-l - 1 -SKN-I - I  as the 

breeding I~ne  I\ ilh higliesl grain yield from the correIation studied in lowland rice 

genor7.p es H e  i d  enti li ed that grain !,ield was positively and signilicrlntly correlated 

i\ ill1 blologicul !-leld. harr,est indor. nu~nher o f  fertile spikelets per panicle and 

p ln t~ t  height nt hot11 genot\p~c and plienot!pic le\,els 

Thnkur  cr a/. (2000) reported from the character association studied in 

segregntillg population ot' rice that grain yield positively associated with the 

bi~logicnl !.ield plant and panicle n eight. Saline and alkalirie tolcrant rice 

gt.rlot!.pm N,CI-I: s tud~od  Ibr  correlation anlong characters by  Bala (200 I). Rcsul~s 

i,,dicatt.d signilica~lt cor,relarlon of plot yeId wirh grain yield per 1-n'. pnnrcle 

I e n g h  arid plant Ileight. 

In 1008.  eight parents and 1 h h!.brids obtained through line s tester 

mntlng design I \  ere e l  duated at Madurai b ~ .  Janardhmam e l  01. (2001). Only the 

number  ol' gralns per panicle had direct pos~tive association ~vith single plan1 yeld 

~ n i i ~ c a r c ~ l  tllc 11npu1-lance ol' this character i l ~  rl i~seful select~on Index for !,ielil 

l i n ~  i t  ha and Reddi (200 1 ) G bser~red significant phenor?~plc and genet!-pic 

corr 'c ln t~or~ Imi \  ccn pr:iln ~ I C I L I  and olllur yicltl components fkom thc esperllllcrjr 111 

2 1 rice genotJmpes Grain yeld exhibited s~gnilicmt positive associntron i u t h  

n l~ l l lbcr  ol' y l r r d i ~ c ! ~ ~  c lillers per planl. I00 gr.:un \ \ ,e~g I~ t .  dr\ lmntler p r o d u c ~ r o n  per 

plnr~t , u ~ d  I l an  c51 incieu E\;pcri~nc.nt i t l c r ~ t ~  lieti r l e g : ~ t ~ ~  e ussocinl~un of' 5111 Lelc'l 

s t c r~ l t l ?  i t  1t11 ; ~ : ~ I I I  \ iel d 



Salyavathi t'l 01. (2001) studied the var~abllit~. and correlation in rlce 

\:nrie~ics. He ini'erred that selection could be practiced for number of productive 

tillcrs per plant. number  of grains per panicle, length breadth ratio: and 100 grain 

iveiglil as t11esc cl~aracters mmiSested posilive significant correla~ion with gram 

!.izld. 'The quant~tati\,e parameter amylose content showed a sign] ticant posit11 e 

correlation \\;ill1 gel consistencj-. 

C;eriot!'pic and phenotypic correlat~ons among 8 characters were 

nrlnl!,sed In 5 3  liapier grass genotypes by Khan and Sukumar (2002). Hi$]! 

sigrlificmt. posill~,e genotypic correlations were observed between green fodder 

!-ield uuld plant height. leaf width and number of tillers per plant. Green fodder 

\-leld rccol-ded hlghl!. significant, positive, phenotypic correlation coefficient 

indicated lo\\- e~~\:irontnental erfect on the expression of characters. 

Path coefliclent is simply a slandnrdised partial regression coefficient 

and as such measures the direct influence o r  one variable upon another and perrn~ts 

the sepat-ation O K  correlation coefficient into components of direct and indirect 

efizcts (Dewey and Lu, 1 95 9). 

Pnranlasi~.an and Rangasmy (1988) suggested that the selection for 

craitl !wid could bc efficient if 11 is baed on plant height, tiller number, pnrlicle ., 
length. grain number per panicle and gain weight as these characters fullfilled 

but11 the rcquil-c~nents o r  genotypes association with yield and path coefficient 

nrlnl!,s~s. 

:Irlal!,s~s ul' upland rice by l i u ~ ~ l a r  ( 1 992) revealed Illat nlasllnunl direct 

eiI't3ct 011 gralrl ! leId i\ as given by panicle lenb.th followed by  plant helglit and tlller 

nui~lbcr  R n l n r n r t ~ i ~ l a n l  and R a ~ a  ( 1  992) ~nferred from  he results of correl;it~on 2nd 

p.1111 ; u i : ~ l \  s ~ s  ol' I-~lrr! genet! pes of rlce [ha[ plant he~ght. nurnbor ul' pruducri~ u 

~ ~ l l z r s  and grill11 number sl~oiz ed botIl posltlve correlat~on 'md direct effects on 

\*ield 



Path coel-fic~ents on quantlative characters in 80 Indica rice varieties 

\\ crc studled b! Chaube!. and Richhar~a { 1993). They found that p m c l e  \\eight 

shoued the h~ghttst d~rect ef'rect on gran y~eld 11 was also ernphxs~sed that drrect 

cl't 'cc~ o I' pan~cll: I c n ~ ~ h  I\ as negat~i e and enr I O U .  but ~ndlrect effect 01' ~liis tra~t 

tlirougl~ pm~cle  elghr tvas ns high r~ its ger iu~\~p~c correla(1on u ~ t h  gralll ! ~ t ' l d  

Grin O ~ S  ;11id McNeri ( 1  '193) ct)t~diicted the genetic arial!,s~s 0 1 ' )  lelrl n r~ r l  

! le ld c o u ~ p o t ~ c ~ ~ r s  111 ricc and idenrilled posili~;e direct erfzcts l i l r  hoth pnn~clc 

nu]-mber md panicle u.elgI~t on rice !.~eId. with panicle weight eshibi(in2 larger. 

direct rKf tx ts on !-ield Illan panlcle number 

P;~rh ct!cl'licient anril!,s~s 111 r:irl\ rice ar1etie5 re\ ealeti gall):,  I K I  

~ , n r ~ ~ c l e  xk ~hl: 111ost ~inportnrlt chnr;icter because oi' ~ t s  higher poslti\ I. d~ri'ct cl'fc'c~ 

fbllo\\,ed b!- producti\-e tillers and panicle {ve~ght (Sundaran~ and IJal;ulls\\ :un\. 

I 0 0 4 ) 

Ko\. i.t a /  ( 1  995) slnled that gnuns per panicle. spikelets per pnn~clc ;~nd 

l)acleri;~l b l ~ g h ~  sc \  eri~!. as the nwsl ~rnporlant characters contributing to !,~tlid lrorn 

~l ic  stud\-  ol' c:isu;ll rttlallonshil) In rice 

klurthy c! 01. ( 1 997) analysed the phl;siological productive nnd 

chetnical pamlneters on the yield of ratoon rice crop. They indicated that lotal 

regenerated t~[lers. pxl~cle n u m  her, n~ trogen percentage: Iota1 carbohkmdrate 

percentage. and non reducing sugar percentage as the major charac~ers exerting a 

major direct influence on rhe productivity of ratoon rice crop. 

Correlation and path analysis of yield components in F2 and F? 

ge~lerations of tall s dwarf rice crosses were undertaken by Ganesan et al. (1998). 

IIn matter production and hnr~est index exhibited positive direct effect on grain 

> leld in both the generations obserr:ed from the path coeflicienl anaIysis. 



Vx~? ja  ( 1  998) revealed thal the principal yield determinging 

components in r ice were harvest index, number of terliav branches per pan~cle. 

numher of panicles per 1n2: number of grains per panicle, number of spikelets per 

pnn~clc .  ratio ol' vegetative p h a e  10 reproduclive phase, 1000 grain nfetght, nurr~ber 

of d q s  to 50 per cent flowering, number of days to harvest and spikelet sterilit!, 

percentage. 

Vivekanandan and Giridharan (1 998) studied, the genetic ~ariabilil>~ 

and character associalion fbr kernel and cooking quality traits in rice. Linear 

clongati on ratio and breadth \vise expansion ratio showed the maximum direcl 

efrcct ri.herens Inoderare d i r ec~  ell'ect nas indicated by kernel length breadth ratio 

Bagali ot al. (1 999) reported that panicle rveighl exerted masimum 

positi\-e dlrect effect. folloived by number oigrrtlns per panicle and harvest index 

011 yrurn \.ielil per planl. Pilrlicle ivcight sho~ved Iitgh positive indirect el'i'ccl 

rhr-ilugtl h~r-1 ex1 ~ r ~ t l c s  nnd niimhcr o f  g n i ~ l s  

Pi1111 ir~efliclents fi7r l i  {,c ch;i1-;l~1ers 111 salt ?olerant genot!pes t r c  

est~lnntzd b!, Bnlnn or ol. ( I  900). D a y  to 30 per cent flonering recordcd thc 

h ~ g h e s r  pwii11\ e tirrect ef'ec( o11 seed !,iclcl li)llo\vccl h!. har\,csl 111dc\ 

t'arll coc f ' t i c ien~ :u~al!~s~s h! K3\\ t't 1 7 1  ( 1 0 0 0 )  l r ld~ca(ed k r t ~ l e  : .p~hde: 

tli imber k 1 i . e  (he h ighes~  posl(i\ e ~r \ f l i l z~~c t i  atltf p a n ~ c l ~  la1121h ;I ~ L ~ ; ; ~ I I  i 

~n l luencc .  t ~ l l 1 1  I~II-L'CI~!- and directl?.. upon fet-tll~ty, 

h l  i.c.n;~kslli or d l  ( 1 990) e l  alt~nted the path coeflicients nl' !,~cld ;unii 

PII! S I O I ~ \ ~ I C ~ I I  c t ~ a ~ - a c ~ c r s  in I-;iinSed rice TI12 [resiill ind~cated dr? rna1tt.r p i  or l~ ic t  ~ W I I  

as (he 11l i ) j t  It11I)Ctt-IiUlt charnctcr bccairso ol' its htghcr pos~t~ i -c  tlrroc[ c l ' l L . ~ ~  

t '~llc?\\~ed b\ -  11x1 est ~ n d e s .  

Fasefla (2000) conducled the genetic analysis in F2 md F7 prvgenic,~ o r  

szlected cr.osses of' rice 1 arieties oi' di1,erse origin. Highest pos~t ive direct el'i'ect 

\ ins  e x h ~  h~tc t l  Ih! l.:R ratlo rollonred bv total tillers per plant. paniclc boaring t~lters 



per plant. pimiclc length. number of grains per panicle, grain breadth, 1000 grain 

weight, duration to 5 0  per cent flowering and grain densitjv,. 

Sarawgl er nl. (2000) indicated a greater contribution of haryest index, 

I'cr~ilc splkelets per panlclc, b~ological yield and plant height to grain yield from 

the character association studied in rainfed lowland rice genotypes. 

Results of path coefficient analysis in saline and alkaline rice genotypes 

b!, Bala (200 1 ) showed that grain yield as per m2 exerted the m ~ ~ i m u m  direct 

11ositlve el'fect on plot yield, Colloived by panicle length, plant height, and days to 

50 per cent flo\\'ering. 

Jmardhanam et a/.  (200 1) reported plant height, spikelets per panicle 

and number o f  grains per panicle as the most importanl characters that modify 

espresslon o f  single plant ! A d .  based on direct and indirect effecls f'rom pat11 

u~alysis.  

Da!a o n  path coeficient analysis of Kavithsl and Reddi (2001) revealed 

rhal the characters fi1Ied gains per panicle, dv matter production per plrtrlt and 

l~ iu \ .es t  index exhibited a hi,gh positive direct eflecl coupled with positive 

s~gnificmt correlation with grain yield per plant. 

Snt~;nathi e l  n l .  (2001) analysed the genetic parameters ~n I5  rIce 

1-arielies under difl'e1-ent spacings. Number of productive tlllers per plant, 11umber 

of'gratns per pnilicle, length hrendth ratio <and 100 grain weight W~I -e  found to be 

thc maill contrihuters to grain yield. 

Khan and Sukumar (2002) estimated the correlation iuld path 

coefficrents 111 5.1 genolypes of napier grass Leaf tvtdth recorded the hlghes~ d ~ r e c t  

cl'fect 011 grrzn h d d c r  y~eld followed by plant height, pxn~cle lenkqh. crude protell1 

contcnr and crude fibre conten1 The ~nd~rec r  effects of plant helglit througl~ leal' 

ii ~ d r h  ruld number  of tillers per plant contributed loivards green lbdder !,~cld 



2.5  GEliOTYPE X ENVIRONMEN'I' INTERACTIOK 

One ol' the tncljor objectives in m y  plant breeding prograrnnle 15 thc' 

selection ol' gcnut!,pes that are consistenlly high ),]elding over a range ol' 

en~-~ror~lnct l~s  ?'his se lec t~on 1s often inellicicnt due to genolj,l,e K i.nlmrronlrlc.nl 

ir~lcrac~ions 311d th2 Iililure o f  genotypes to have the same relati1.e perlhr.mnnce In 

dl t f r c i ~ t  en\-irorlrnertt. Therefore the interrelationship of ~nherenr e l f c t  and 

en~~ironmental influence has been studied. 

De c( c r f .  (1992) analysed the genotype x environment interaction of  47  

rice serlntypes in  four difTerent lon,land situations. They identified CR 72X-7-3-2. 

Cli (173-43 l and Utkal Pram as stablc cultures. OC the significant gtir~ot!,pe I\ 

em1ronment interaction observed. linear component was predomlnent for ear 

bearing tillers per hill (and non linear component for grain peld. 

Sreekumar er n/  (1993) evaluated the genotypic x environment 

itltcraction ruld stabilih of pre-release cultures and varieties of rice. The analysis of 

var-imce for stabilit~. with I-especl ro importru~l yield attributes revealed significat~t 

dilference betnreen genotypes for height o r  the plant and grain yield only. 

The stability of advanced rice cultures were tested under different 

e n ~ ~ ~ r o n m e n t s  by Elsy et cr i. (1 994). They observed differences among varieties 

~vith regard to their relative stabilily in adapting to specific environments. 

Kandasjvarni and Rajagopal ('1 995) conducted the stabiliQ analysis of 

rice ~ariehes In sodlc soils. None of the genotypes showed stability for all the traits 

s t t~died.  Geno tj.pe SSRC 922 I 7 which recorded stable grain yeld with average 

response \\.as found suitable for all environments. Singh er a!. (1995) observed 

s~gnificnnt genotype s environment interaction in 15 rice genotypes of Sikhm 

11 hich indicated [he ditftxential response of the genolypes lo different 

en~'lronments Genot!lpes RCPL 3-6, RCPL 3-2 and TUR4 490 with stable 

perlorn~ancr: \\,ere recommended for general cullivalion in Siklilm. 



Mishra and Dash (1997) assessed the stability in 10 aromatic rice 

genclt~~.pes. Thes found that the genotypes Kasturi, ORP 598-7, O W  665-14, OW 

M;j-7 11,ilh higher grain $eld were stable for most of the yield contributing 

characters. Evaluation of thlrlq- diverse rice genotypes by Singh er crl. (1  997) for 

ndnptnb~lity o\:el. tiyo locations and two dates of planting indicated IR X ,  PR 106 

nrlri IR h 4  as stable in their pe r lo rn~u~ce  for g r i n  yield with unit regression. 

Kulkarni and Gangararn (I  998) studied the stability parameters in fi1'~- 

mutants of MS generation. They reported significant genotype x environment 

i t l te rncl io~~ lbr Ilo~i,e~-ing and grain yield. The mutants M5, M 1 6: M34, M4 1 and 

Y147 exflibi~cd higher grain !,ield. Significml pooled deviation which accclunted 

tbr  on Irtlear co~llponenl of gneot1,pe s en\:~ronlnent interactiori W~LS also o bserixd 

and it indicated that genolypes dlffered considerably with respec1 to srnbili~! i ~ t  

t t m e  chal-ncters. 

Par~\ \ ,ar  i u ~ d  Dtiakn ( I  9')s) lestcrl 3 2  rice genotypes In I0 cni  ~ronmrut.\ 

d111-11tg KII;II 11. I ' jO2 i ~ l d  1 90.3 10 r \  ~11 t t i ~ t ~  ~ I I L > I I .  SLLI>IIII? 1 1 )  j )crI i j~-~i~;~t~cc 1'01 ; I I ; I ! I !  

! WILI l-:lglll I11gt1 ~ ~ l e l ~ i 1 1 1 ~  ~ ~ t I O l ? ~ ~ ~ S  l!I'R I 123- 12-2-2, '4[1[< 0.37,  hL)l< . ?  t l ' l '  

I-IUII 5 1. N D R  Oci I I . IR 8. P N R  5 10, IET 1 13-17 \\;ere mosl slal-rle i u ~ r l  s ~ ~ g g ~ h ~ r t ~ ~ l  

Tor cunlmerc~nl  culliva~ion. Fi1.e genoI!.pes LIPR 990-1 7- I. Snrju 52:  UIIR 34-7 I , 

UP11 80-120 and NDR 3003 and Bnsmati P-1  were found suitnble !'or pour 

~111-i ~ O I I I T I ~ I I ~ S .  

Reddy er c~l. (1098) conducted a critical stud!. of' genotype s 

t!n~ironmen~ Internctlon for grain yield In lowland rice cutlivrs, Among the 

significant llllear and non linear components of genolype s environment interaction 

obser\.ed, linear component was Sound to be predominent and ths helped In 

predicting the performance of the genotypes across environments. Vanniarajan el 

r r r ' .  ( 1  998) r-el~c~rted ti-on~ analysis of pigeonpea genotypes that the linear component 

of  genot!.pe L e~l\:ironrnent interaction was significant for plant height, branches 

pa plarlt. pods per plant, pod length, seeds per pod, 100 seed weight and seed yield 

per plant u.hile non linear components were s i~if icant  for all the characters 

studied 



Analysls of stability in rice genotypes ,4DT 36,  ADT 4 1, AD'I' 42. IR 

77, rmd .AD X336 1 bj, Manuel el al. (1999) recognised the linear component of 

genot1.p': s environment interaction to be highly signi ficm t for maximum 

ind~\ . idual  grain weigltt and dry weight of rough rice. This represented the 

signiiicant difference among genotypes for line= response to environments. ADT 

36 and AD 85361 \\:ere the most stable for the traits studied in all environments. 

Mar~ivel and Hussain (2000) identified the hybrids JP 65 x RC 1226, 

240 s USSR 2, LRES 17 s JH 120, LIES 17 x SH 63 and 240 x Salam local which 

possessed nonsignificant deviation of  regression coefficient from unity for seed 

!-jcld and most other biornetric traits, a siable over environments froin the 

phenorypic srabillt~- anal!,sis of 79 getlot\-pes of castor. 

Effects of genot!,pe ..i environment interaction were assessed b!- S x ~ e n a  

and Raijna (2OO 1 ) for seed \\eight and grain yield of pigeonpea genotypes tested in 

I I en\;ir unmcnts. Environments accounted for maximum proportion of variat~on 

Colloi\,ed b!. 2enoh:pe environment interaction and genotypes. Genotypes ICPH 22, 

1C:PFl 149. UPAs 120 and Pusa 3 3  i v ~ t h  n1,erage perforrnrmce in all environnienls 

\ \ere  constdered as stable hr seed n.eight 1CPI-l X and CO 3 registered higher 

21-a111 ! ~clds  I io ln  analysis 01' data. 

Sltadakshan rtl. (2001) evaluated 4 0  long durnlton rice getlrltJrpes !'or 

genot!,pe s en~ironmenl interaction across six farming situaiions o r  hill Yone 

during Khar-il' 1098, Genotype s en~lronrnent mean squares ivsre sign:nllicmt for  all 

chr~racrcrs ~ndicating difieren~ial response of the genoty-pes in d~fr~renl 

~ n ~ ~ ~ r o r i r n e n ~ s  IET l 1865. KHKS 33. IET 10549 and CN (i47RRK 77 \ \e l -?  

itientilied as su~rnble gcnot!?pes for fa~rourable environ~nents as revealed 17) their 

I~lgh regresslot] coel'fic~ent while BKB, Kernpu Sannakk~, PUB, IRLOS 90'30 for 

~ ~ ~ ~ l ' a \ . o u r n b l c  ct~i-lronments as indicated by their low regression coefficient talues. 

Srnblr :cni)t!,pes for grain yield identified were IR 57773, IET 13736. Pultabatta. 

IET I I X 0 5 .  KHRS 27, KHRS 28, PUB and BKB revealed by high mean. 

t-cgrcssion cocllicient equal to one and deviation from regression nearer to zero 

!'~qn!.iikun~nr c/ r71. (2001) rccorded il sisnificant genotype s en~rironment 

111tt.rnc1ion for grain yield that resulted In identii'ying the genotype with speclfic 



adaptation and those with wide adaptation. from the (analysis of 16 hybrids and 2 

~nhrend check \:arkties over 11 locations. 

Jyothi (2002) conducted stability analysis for Kunjukunju rice cultures 

in ihree locations and identified K-6 as the most stable for many of the yield and 

!,icld trails. 





3. MATERIALS AND METHODS 

Tht: prcsent investigation was carried out under the Deparlrnent of' P l m r  

Breeding and Gertet~cs. College of Hort icu l~ure.  Vcllanikkara during the p c . r ~ o d  

20t i2 lo 2003 Field esperiments related to the in~,esllgalion \\'err: I n ~ d  O L I ~  : ) I  

.4;ricultul.nl Kesearch Stat~on. Mannuthy and at fhrnlers fields uf Patt~kliacl and 

.J\dntl 

-l 'ahlc I U l imato log~col  details of Ihe th1-ee lc>cat~ons 

* * C'I'C l i l  I tcsci~rcl~ Ccntrc. K;~nniirir 

* * *  . I O I I I ~ ~ I I ! I \  ( I  Obj 7 j 

3 I MATERIALS 

Sci  en selecled superior F5 cultures obtamed from Ihe cross progenies o f  

l ltc Ph D programme "Gencllc ,mal>.sis of high yieldrng rice vaneties o r  dl~merse 

u~.iyn" (Vannjx 1 O O X )  along wllh two local check yanetles const i lu~ed the rnaterlal 

for study. 

Table 2 Details of rice cultures used for the experiment 

Parenlage - 7 
I 

Mahsuri x IR 36 - 
Mahsuri x IR 62030- 1 8-2-2 
Vylilla 3 . -. x Mattatriveni 

.... 

~ & s u r i  s Vytilla 3 
Mahsuri x Vytillsl3 
Mahsuri x Vytilla 3 
PK 3355-5-1-4 x Bhadra 
PTB I O  x IR 8 
(PTB 1 0 s T N l ) s T N l  

.. 

S1.No. 
1 1 -  2 

1 -  3 
1 4 

-. , 

Narrlc of culture 
C 28 
CZ9 

C3X -. 

c .is --- 

C XT(a)  

.. - 
J ~ o l h l  . . (local check) 

+- Xhn1i.n (local check) 



-1-111: sc~er l  selec~ed superior F;, cu l~ures  nc r e  r ; u ~ t . ~ l  I r t  (112 111,1111 I ~ L - I L I  .I: 

.~\~:i-~cuItu~~:~l I<c.>c:il,ch Stat~on. \Ianl~uth!. Tot. r n ~ ~ l r  1111 tc'al1011 0 1 .  > C C ~  I I I , I I L " ~ . I , ~ ~ >  

3.2 .2  E s p c ~ ~ - i ~ t ~ c ~ i t  2 

Se1.e~  cultures ol' Fg families ikon1 l l~e cxpcrllnent 1 along it1111 tncl 

local checks nc1.e ;~nnl!sed In a yield (rial The evperimenls ivere cor~ducied 111 

~l~i 'l ' t 're~~t c c o l o ~ i c a l  silunt~ons of hlannuthy. Patrtkkad and Adatt (Plate 1 ) 

-1'ht. c ~ ~ l t u r e s  n-ere raised in randomized block des~grl \ \ ~ l h  three 

~ ~ e ~ ~ l ~ c n t i o r ~ s  at each en\.lronnlent. Each plor was of s i ~ e  7.2 m2 and comprised 25 

I o \ \  5 11 I' 3 I pI;i[~[s. each ;11 a spaclrlg of I jclu s l Ocn~. Thc data \\,cri: ~-~cot-ilt.d OII 

10 r;u1ilr>1111!. sclr3cled 11lil111~ 111 ;1 plot [or l l ~ e  follo\vlng ! .~e ld and quillil!, (ra~l. 

Ohsel.\ rltlons \ \  erc l11E;erl based on thc s tu~dard  evaluaiion sylstem b!, Shouicltt (,I 

r t l .  ( 1976). IRK1 ( 1095) and Directorace oS Rice Research ( 1  995). 

I . Days lo 50 per cent flowering 

Nuinber of days ~ v a s  taken from date of germination to 50 per cent 

1lon.ering stage ~vithin a plot. 

FIeigIlt or' plant \\.as tneasured at the lime of harvest This was taken in 

centimeters from ground level to the tip of the panicle. 

3 Total ~lurrtbc~- of tillers 

-rural n u r ~ ~ b e r -  of tillers in a p l m t  r v m  counted aC~er 50 per cent 

Ilou a1 111: I0 pl:lnts fro111 each pi01 i\ ere utilised Tor th~s  purpose 



PLATE: 1 FIELD VIEW OF EXPERIMEWT AT MAMWTNP, 



4 Yumber  o 1. ~~roductive tillers 

Sumber   productive tillers In ii ltlant recorded prior t r )  11ar\ esl 

5 ,  N u ~ i ~ h c ~ -  (-11'd;l!,.i for oh!'b1010gical malurlt! 

D:)! s liom date o f  gesminat~on to grain t-ipenirlg recol,(lcd 

Lt.112ttl I! t' pnnr cles. I'ru~n selected plnnts i\ as ~ t ~ e a u r c d  111 ce~ l t i ~n t te t -5  

Ii-o!r hnsz ol' pmiclz to the t ip. 

7 N U I I I ~ C I -  oi'spikelets per pmlcle 

Tc11 11a111cles fro111 the ~randornl! selected plants 01. each plor were 

collecred :ulcl n ~ ~ l l i b e r  01' sp~kelets ol' each ~ ~ i ~ n ~ c l e  ivas counted iulcl tllc ruean a: 

c;ilcularzrl 

X. Number. o f'gr;ulls per panicle 

Y11m her o r  grains fro111 each of the collected panicles was countcti ant1 

(he Iilznn i t  as \i,orhed out. Ten panicleslplot were used for h i s  purpose. 

0 Colour of g a i n  

Co1ou1- of  grain was recorded from each of the cultures analysed. 

10 Grain length 

Length o r  len randomly selected grains from each plot was measured in 

IIIIII using ~,erIlrcr calipers and mean values worked out. 

1 1 .  Grail] breadth 

Breadth or  the ten randomly selected ga ins  from each plot w a  

111eas1~1ircJ 111 111111 I ~ S I I I ~  vernier calipers and mean values worked out. 



12. 1000 gram weight 

Thousand fully filled, ripened gains taken at random from each plot, 

~i as weighed and recorded in grams. 

The plkmts fro111 each plot were harvested excluding border rows and 

llle grain yield w a  expressed in kg h i 1 .  

-1'he plants from each plot were harvested excluding border rows ruld 

the straw: !,leld 1 ~ 2 s  recorded in kg  ha^'. 

I 5 Hulling nrld n ~ i l l i n g  percenlagt: 

a )  I-iull~ng percentage 

Seeds collected f t , :m~ each plot \\ere cleaned and dried to I J per cent 

I ~ O I S ~ L I ~ . ~  coriterlt -l-lic sanlplc \\:as parboiled b! doi~blt: sce i i t i ~ i t ~g  rncthod ;u~rl rll-lrb:l 

I(! 14 1121- 2211l nlolstllre Tticn the sample \\.as dchullcd iislng Inhoratun- rn~ldt.1 

snlnki :  I-uhhcr- I-L~IIcI~ t~l~i11111g percentage n ; k s  cdculaled as Sol lo\~s  (.4r-~rrn~r:aiI1:1111\ 

P I  ( 1 )  . 1095). 

Weight of dehulled grains 

I-Ililllu3 perceIltagc = ................................. S 100 

Weight or' padd!, 

h )  J.1 tiling pcrcen~agr: 

The dehulled paddy samples were milled for 30 seconds in n hlcGill 

mlller 

Weight of tnilled paddy 

hIllllng percentnue = ............................... 
2 s 100 

Weight of paddy 



I h Head rice recovery 

Five grams of rice per sample was used to  study head rice recovery. 

Weight of head rice 

Head rice re,-uvey = ------------------ + ----- ------------ X I O O  

Weight of total rice taken 

17. Orgu~oleptic qualities 

Organoleptic qualities like amylose content, alkali spreading value, 

I-olume expansion ratio and kernel elongation ratio were studied. 

3) ,4n1yIose content 

100 mg paraboiled milled rice was powdered. In t h s  sanrple, one mi of 

dlsr~lled cthanol \\.as added. 10.0 rnl of IN NaOH was added to this and it was kept 

o ~ z r l i g h t ,  The i-olume was made upto 100 ml. 2.5 ml of lhe extracts was taken and 

added 20 0 1111 o r  d~sblled water and thrcc drops of  phenolphthalein Then ( 1  I 

NHCl n-as added drop b!~ drop until the pink colour just disappeared. To this 1 .O 

1111 of iodine reagent was added and made upto 50 ml and the colour de-velopctl \\-as 

read at 590 nm using spectrometer. 0 2. 0 4. O.hy 0.8 and 1 O ml of' str1nd:lrd 

am!,lose solut~on was tak-en and developed colour as in sample. Using the standard 

craph the ninount oS anylose conten1 present in the sample was calculated. One ml - 
o l' iodine \\'as take11 ru~d diluted lo 5 0  ml for a blank (Sadasivarn and Jlru~~ckiut~.  

1 0 ~ ~ 2 ~ ,  

.Absol-bar~ce corresponds to 2.5 ml of the lest solution = X mg amjose 

100 ml eslracl =)i x 100 mg/100 ml mylose = % a~nylose 

2 5 

R ~ c e  varieties are grouped on the basis of their amylose contents into 

wax:' (1 - 2 %  aam!*lose), low arnylose (8-1 9%), intermediate amylose (20-25%). or 

l11gl1 am)'Iose (';.73'%) (IRRI, 1 072) 

b )  Alkali spreading value 

Ten   nil led rice kernels were placed in 10.0 ml of 1.7 per cent KOH in shallow 

conrnlner (pelri plale). The kernels were so arranged that they did not touch each 



ulhss .  Tl't~e!. n.c.1.e nlloived to stand ['or. 23 huul-s at 30',C'. -['he ;ippcat-:lrlcc :uld 

cl~slntegrntrotl 01' the kernels were rated afiet ~ncuhation based on lhc l'ollo!\.lng 

11rimerrca1 scale ( IRI I I :  1 OXO). 

D c s c ~  1l111,lrl 

Ker~lzl  11o1 nf'l'ecletl 

I<e[-~l<l s\ \  tjllell 

Lel-nr.1 s i \  ollen. collar ~ncomplete or narrow 

I;er.nel s\\ ollen. collar complete and \tide 

Kernel splrl ur segmented: collar complete and \vide 

Ker ncl d~spersed. ineryng with collar 

I k t  nel complelel! dispersed and lntzrm~ngled 

1 I US 1 to 2 n : ~ ?  c l x s i f i e d  as high Iinal gelnt~niznlion 

~ r ~ t ~ p e r a ~ u r e s .  .? ru high intertnediate, 4 to 3 us inlermediate (70-74°C) and G to 7 as 

I O U  final gelatinizalion temperature (<70°C). 

C )  Volurile espnnslon ratio 

The volume of rail1 rice as \\ell as cooled rice was determined by water 

displace~ncnt using a lmeasuring cylinder (Onate and Delmundo, 1966) 

Volume of cooked rice 

\lOluIlle espanslon ratlo = ........................... 

Volume of raw rice 

d )  K e r ~ ~ e l  elo~~gntion ratio 

Kernel elongation ratio was determined as described by Azeez and 

Sllnli ( 1 0 6 6 ) .  Ten r a n  and ten cooked kernels were taken at random and their 

length \\.as ~~leasured. 

Mean lengh of cooked kernel 

Kcme] elongalion ratlo = ---+--------- - - - - - - - - - - - - - - - - - - - - - - -  

Mearl length of  raw kernel 



-3 * 
3 . ST.+lTISTICAL ANALYSIS 

The data obtained from three locations Mannuthy (location I ) ,  

PaltiMad (location 2) and Adatt (localion 3) were subjecled lo location wise 

~lrlnl!.s~< o r  \,nriance and stability analysis 

3.3.1 Estinlation of genetic pararnctel.~ 

The \,nriance colnporlents were estimated 

Phenn~! ~ ) I C  lariance (Vp)  - Vg L'e 

\ \ l l c re  (Vg) = Genotypic imariance 

(\:e) r: En\  ironmental 1 nnance 

3.3.1 ( h )  Gcnoiypir v;il+i;l~~ct* 

\ ' - I  - !,'I{ 

C i ~ ~ l i l I \ , p l c  i rir-i;mce (1'2) = ----------- 

N 

\i I e 1.1' - hl  ean sum of squares due to trcalments 

\'E = \lean surn of'squares due to error 

'4 - Lumber  of replications 

En~~ironmental variance Ve = VE 

ii here VE = Mean surn of squares due to error 

3.3.1 ( c )  Phenot~~pic  and genotypic coefficients of variation 

The phenolgpic (and genohpic coefficients of variation were calculated 

h! the farmula suggesled by Burlor1 arid Devane (1 953). 

4 VP 

Pheno~\.plc cosflicient of variation (PCV) = ------ x 100 
- 
X 

11 hure L'p --- Phenotypic variance 



)i = Mean of the character under study 

.I v g  

Genotypic cnef'Ciclent of variation (GcV) - ------ s 100 
- 
X 

\\,here Vg = Genotypic variance 

x - Mean of the character under sludy 

Thc esrl~nates of PCV and GCV were classified as 

< I 0  per cent - Low 

10-20 per cenl - Moderate 

>70 per cent - High 

I lerir;~bilit\ in the broad sc~lsc n n s  cstirnated b! f o l l o t ~ , ~ n y  ~ h c  l ' o ~ n l ~ ~ t ; ~  

cugges~ed b!, Burlon and Dcviu~e ( 1'953). 

vg 

Hel- i lnb~li ly (H) = ------ r 100 

Vp 

here 1:. - - C;t.r~or!p~c \,al-lilnce 

\'!I -- O l ~ c ~ ~ ~ t ~  otc \,nrlnncc 

TIE hel-ilabilit! \\.as categorised as 

60- 100 per cent - High 

30-60 per cent - Moderate 

< 3 0  per cent - LON 

3 -3.1 (e) Especteri gerletic sdvirnce 

The expected genetic advance of h e  cultures was measured by the 

f'orlt~uln suggested b!. Lush (1 9491, Johnson c.t a/. (1 955a) at five per cent selection 

~ntensity using the constant K as 2.06 gven by Allard (1960). 



vg 

Expected genetic advance (GA) = ------ x K 

~ V P  

\\!here Vg=Genotypicvariance 

Vp = Phenotypic variance 

K = Selection differential 

Genetic gain (Genetic advance as percentage of mean) 

Genelic advance (GA) calculated in the above melhod was used for 

estimation of genetic gain. 

CA 

Genetic gain (GG) = ------ x 100 
- 
X 

X = Mean of the character under study 

,70 per cent - High 

10-70 per cent - Moderate 

< I 0  per cent - [,on 

3.3.1(0 Ytlcnotypic ; ~ n d  genotypic correlation coefficients 

Thi: phenot!.pic and genotypic co\:ariances were worked out in the same 

\\,a!, r is  [he \-atlances were calculated. Mean product expectations of the covariance 

;uinl!,ses arc analogous to the mean square expectation of the analyses of wiance. 

171e different co\:ari(mce estimates were calcula~ed by the method suggested b!, 

Fisher ( 1  934), 

Phenot!-pic co~,nriance between two characlers 1 and 2 (CoVpl2) = CoVg12 -t 

CoVel3 

C'oVgI 7 = GenoQ.pic covariance between characters 1 and 2 

Cove12 - En~rironmental covariance between 1 and 2 



Cietlor! I I IC c o \ - ; u - ~ ~ ~ ~ c t .  between two characters 1 iuld 7 

M112 - M e  I? .  

C ' O ~ ' ~  1 2 = ----------------- 

N 

11 here 

h,lt 17 - hleru~ sum of product due lo treatnlenl between characte~s 1 md 2 

\It31 3 = Mean s u m  of product due lo error between characters 1 and 2 

N = Suil~ber ol' repllcntions 

The phenotypic and geno~ypic correlat~on coefficienls among Ihe 

i,arious charnclers were \t:orked out  in all possible combinations according to the 

lor-muln susgested by Joh~lson ur trl. (I 95jb) .  

l'l~cnot!.plc correlation coeficlenl between two characters I and 2 

CoVp 12 

( r , , i 2 j  - ------------ 

4vp1 Vp2 

n-here 

CoVp I2 -. phenokpic co\!ariance be(i\,een characters 1 (md 2 

\'p 1 = Phenut1,pic \.ari ance oi' character 1 

L'p2 = Phenotypic variance of character 2 

Genotypic correlation coefficierlt between two charxters 1 and 2 

CoVgl2 

( r  17) = ------.----- 
6 ' 

dvgl Vg2 

11 here 

C o y 2  I 2 = C;enotypic co\.xiance between characters 1 ,and 2 

I - - Genol) pic 1.mmce of chai.acter I 

\ ,g2 = Genotypic ~:ari~mce of character 2 



3.3. l (g) Pat11 analysis 

Path analysis was carried out by methods by Singh and Chaudhan. 

3.3.1(11) Stability analysis 

The lllodel of Eberharl and Russel (1966) was used Tor stabillly 

ar~nlysis .4ccording to Eberhxi and Russel (1'366), a desired variely should have 

111~11 rnenn Ihxl grand Inearl. unit regress1011 coeKiicienl (b = 1 )  and least Inem 

square  (It.\ lalron ti-om linear regression (s2d = O ) .  Breese ( IYOO)  and Parodn ur irf 

(1973) stated that regression coefficient is a measure of response to ~'ar?-ing 

C ~ ~ ~ ~ I . O I I I I I C I I L S  A ~ I C I  ~ I I C  mean square d c \ : ~ n l i o ~ ~  l'rorn linear rcgresslorl 1s a I ~ L I C  

tncuure ol 's t ;~b~Iity.  l l~e geno1)'pes with thc Isxt deviation h u n g  the t~lod +tahl;* 

For. C ~ I - I ?  i t ~ g  out \ ; I I .~OLIS s ta t i s t ic~l  ;UI~II!'SIS the sofi\ \nre p a i l \ ; ~ ~ ~  .S I':\k I i t ; [ -  

uscd.  





4. RESULTS 

The arlalysis of genotype x environment interaction in seven rice 

cultures along with two local checks was carried out in three locations Mannuthy, 

PultikLud and Adalt. The resulls of the studies are presented below 

4 , l  GENETIC VARIABILITY 

The extent of genetic variability with respect to different quantitative 

:uirl q u n l i t n t i ~ e  charactel-s in nine rice cubures was estimated for the three locations 

klannuth!.. Pattikkad and Adatt. The abstract of analysis of  variance and variability 

parameters ol 'd~fferent characters are given in Tables 3 t o  6 .  

I<csu l~s  li-otn analysis oi' va~,inncc revealed highly significant dill'cicncc 

alllong the tllni. c~~l tures  for the chnraclers studied at Patrikknd and .Adart ('Table :j 1. 

The cllnr-accets include height of l ~ l n n l  a1 h:lr~.cst: total number of'lillers, numbcr 01' 

j ) r o d ~ ~ c t i { ~  IIIIGI-5. 1e11gth fit' P;UIIC~C.  I I L I I I ~ ~ C I -  of spikelets per pnnrcle. nu171bt.r ~ ) t '  

griun~ per l ~ ' : ~ ~ i ~ c l c .  grun lengil~. gr;nn breadth. number  o f  dn>.s (or p h ~ - s r o l o ~ r c ; ~ l  

tnaturit!. I O ( j 0  grain ive~ght. da\,s to 5 0  per ceni iloivering. grain ~rield. s'tr.;i~i !rzld. 

l~ull ing percenlage. milling percentage: am!:lose content. alkali spreading \ nlue. 

\ olunlc cspanslon r l i o ,  kernel elongation ratio and head rice recoiven.. At 

I\.lnr~n~~th!-. nine cultures sho\\.ed sig-ificant difference for all the yield att1-1 butlng 

chilracrers eucepl grain breadth. 

\ ' ; l r~nbl   ti^!, pnratneters like range, mean, phenotypic coefficient o t' 

~-ar~:l~ion (PCV)  and genotypic coeflicienl of  variation (GCVj computed for 

characters 111 three d~fferent localions are presented in Tables 4: 5 and 6. 

- .  
I he experiment corlducted at Ada# indicated high mean values Tor 

thcchnraclers Iengll~ of pivlicle (21 23 cin): grain length (8.007 mm), days to 5 0  per 

cenl ilo\i-e~-ing (92. I 1 ), g a i n  yield (6545.41 kg h i ' ) ,  hulling percentage (75.451, 

a l k d ~  spreading value (3 .88) ,  and head rice recovery (82.58) (Table 4). At 

PattiGkad. height 01- plant at harvest (99.96 cm), number of spikelets per panicle 

( 122.5; 1 ). r~iinibei. oT grains per panicle (1 02-70), grain breadth (2.431, 1000 grain 



1-able 3 i \ n a l ~ s i s  o!'va~-iiince f o ~  -rail1 yield and assnciatcd clliii i1~1cl-s i i l  nine cul~ui-es fi,r I c I C i ~ ~  i o ~ ~ s  h l a ~ ~ ~ ~ ~ i t l ~ y .  Pat1 i lkad  and ?\datr 

XI - height of plant at harvest, X2 - total number of tillers, X1 - number of productivr ~illers. Xi - L e n g h  t ~ t .  pilnicle XI - number of 
spikelets per panicle, Xa - number of grains per panicle, X7 - grain icngtll. XK - grain b~-e;~ilth. X7 - ii~irnbcl- oi. days hi physiological 
nutunty, X ~ O  - 1000 grain weight, XI I - days to 50 per cent florverioy, X I ?  - grain yield. N ; - r i  1 1 ,  - hul tinp percultage. X I  
- milling percentage, Xi6 - Arnylose content, XI? - alkali s p w a d i n ~  valuc. XI. - i,olilll~e expalicion ratio. X i  - l C l n e l  eloilgation. XI,, - 
Head rice recovery 



?'able 4 Variability parameters of' nitit. rice culturcs at Adatt 

/: l G r ~ n l e n g t ~ y  p y  

: 2 7 - # 8 0  l p 8 0 0 7 * 0 . 0 7  z:: 
Grain breadth --- 2.17 - 2.50 2.27 + 0 05 
Number of da s for h siolo~~ical maturity 

-- 
107.67 - 115 0 110.40 * 1.78 2.82 2.03 

1000 grain weight - 23 33 - 33.0 29.00 * 1.5 13.33 11.63 
Da s to 50 er cent flowerinn 

.- --- 84 00 - 99.0 92.11 * 1.6 6.92 6.56 

r--- -- 
! SI.No. Characters 

-. . -- -. Kanye Mean 
Tjeight of plant at harvest 

.- . - . 9 1 .S7 - 105.80 98.94 * 2.5 
10.03 * 1.3 

-- Nurnbcr uf Productive -. tillers - .- 9.03 * 1 .  1 
4 Length of 19.72 - 25.60 21.23 * 0.5 -- 

5 Number of spikelets per panicle 
-- - 80 3; - 135.33 -- 106.55 k 2.3 

O Number of grains per panicle 6 3 . 3 3  - 104.33 82.55 * 2.7 
-. 

PCV 
5.84 

20.40 
21.05 
8.88 

18.46 
17.19 

I 16 
17 

W V  
4.95 

14.11 
16.29 
8.3 1 

18.30 
16.75 

8- 3.40 - 4.50 
1.16- 1.40 

20 Head rice recovery 
-- ... . . 74 20 - 86.80 

Amylose content 
-. 

Alkali spreading value -- - 

3.94 * 0.2 
1.27 k 0.04 

82.58 k 1.28 

20.40 - 24.80 
3.50 - 4.30 

11.71 
8.41 
5.02 

22.66 k 0.3 
3.88 * 0.09 

8.98 
6.99 
4.64 

8.32 
7.82 

8.11 
7.28 



-1  able 5 Var-iahil~ty 1)ar-atneluI s of'nitle r ice c~iltut-cs ar l'attikkad 

. . - . . . . . - - - -. . , 
, . . - - . . . . .  . ICangc 

Iieight of plant at har.vest 
-- 

S S  K O  I-? 26.93 
- 

Total ilumhct- of til1c1-s 
. . -. . . - . -- S 00 - 12 67 

productive t i l lers 
- - - - -. . . 

1 7 0 0 -  I 1  O 
.. -- I I Length g:p;ic!e 

- .  -. 
j I S Z ~ - ~ J . S ~  

Number of spikelets per panicle .-. 1 10767-14067 
- -1 

Number of grains per panicle . 1 . 87.67 - I18 
Grain lenqth -. - -  7.37 - 9 20 - - -- 

1 8 ] Grain breadth 
.. 2.17 - 2.63 - 

9 Number of days fur physiological +-- maturity i 1 14.00 - 119.33 
10 1 1000 grain weight 1. -- . , - -  

1 2 0 0 0 - 3 7 6 7  
Days to 50 per cent flowering / S2 67 - 0 5  0 

Am lose content t*- - 

- - - - - .- -- - , 
Alkali s~readinn value 

-- 

' 14 
15 

1 19 1 Kernel elongation ratio 1 1 1 6 - 1 4 0  

5390 07 - 7912.73 
10505 87 - I7092 57 

20 I - - ~ ? a d  rice recnLeery 
- -- . -- 

Hullins percentage . . 

~ i l l i &  percentage 
68.13-- 78.85 
60.46 - 68.85 



Table 6. Variability parameters of nine rice culti~rcs nt J , l a r~nuthy  

of grains per - panicle - 1 . -. 5 7 3 3 -  - . - - 11633 96.55 * 8.8 15.18 10.25 
i 7 2 0  - 0  13 +- - 7.51 * 0 2  9.23 8.68 

S1.No. 
1 
3 
3 
4 
5 

11  Days to 50 per cent . flowerinu .-=? 

12 Grain vield 

- - . . -. . . - - . - - 

Characters . - I I . . . . . - Range - 

~ e i ~ h t  of plant at harvest 74 -37 - 106.30 
Total number of tillers 11 

-- . . 
9.3; - 15..1.1 

. . . -- -- - 
 umber of productive tillers 

- -. -. . . -. - - - . . 1 S O 0  . . . - - - - -. I 3 0 0  . 

~ e n ~ t h h f  
-. 

I . .- ... - 1S.73 . - 22 47 
Number of spikelets per panicle - . .- . i . . 97 3 3  . - 146.33 

13 
14 
1 5 
16 
17 

! 18 

PCV 
12.66 
19.34 
19.63 
6.02 

14.95 

Mean 
90.56 * 1.4 
I1 221:O.S 
9.59+ 1.1 

19.84 * 0.4 
1 26.77 * 9. 1 

GCV 
12.51 
16-81 
13.66 
5.32 

11.72 - 

1  erne el e1011giitio11 rat io i 
. . . .. I ] , I 6  - 1.40 

-. - 
7 92 5.73 

Head rice recovery 
-. . . - - .  = - -- 

711.?0 - 86.00 82.01 .- + - 1.3 
. .- . .. I 4.76 -+KO .- 

- Straw yield -. - 

Hulling percentage 
Milling percentage - 

.- -- 

10062.90-15189.07 . 

68.65 - 76.64 
. .- 

. 5S.24 - 60.04 
Ainylose content .- . 1 20.40 - 34.SO 

-- - 
' 23.30*0.2 

-. - - - - - . - 
6.57 

I -T , 5 4 i O , O i  Alkali spreading . . - - - - . valuc 3 30 - 3.00 6 , h h  
. - - - -. - 

11745.35*499.5 
. .  71.63 * 0.5 
- 61.74* .. . 1.05 

6.39 
3 7 5 * 0 . 1  - i 3 . 3 1  Volume expansion r.alio .- 3.20 . . . . - 4.50 . 
1- 

1 1.96 

15.38 
3.93 
4.69 

14.47 
3.80 
4.20 



~ v e ~ g l ~ t  ( 3  1 40) straw yield (1 2626.16 kg ha-'). n~rl l~ng percentage ( 6 5  00). 1 olunle 

eupiulbioll rntir) (4 05) and kernel elongat~on ratio (1,28) recorded hl$iesr mean 

I alues (Trtble 5 )  Total number of tillers (1 1.22).  urnbe be^ o f  p roduc t~~ .c  tilIers 

(9.59). da!s lo ph!s~oIogical matunty (120,44) and am~.lose content (23.2) had the 

hlgl~cst Inem I dues at Mannuthy (Table 6). 

Phenolypic and genotypic coefficient of variation were estimated for all 

the j,ield a ~ l r ~ b u t i n g  characters at Mannuthy, Pattikkad and Adalt Most o r  IIle >ield 

characters like number of productive tillers, total number of tillers, number of 

spikelets per panicle, number of per panicle, grain yield had the lughest 

PCV and GCV at Adatt. Results showed the hgh level of phenovpic and 

genotypic variabili~y for these characters at Ada# indicating the scope for further 

improve]-tlenl. Al Pattikkad total number of tillers, number of productive tillers, 

srraiv j,ield arid 1.01ume expansion ratio exhibited highest values of PCV. GCV also 

folloib-ed the satne trend. Total number of tillers, number of productive tillers, 

number of grains per panicle, 1000 grain weight, grain yield and straw yield 

recorded the highest PCV and GCV at M m u t h y  (Table 4 , 5  and 6). 

4.2 HERITABILITY, GENETIC ADVANCE AND GENETIC GAIN 

Genetic partmeters like heritabiIity, genetic advance 'and genetic gain 

estimated for yield attributes at Mannuthy, Pattikkad and Adatt are presented in Tables 

7to9. 

At Mannuthy, high estimates of heritability were noticed for most of the 

yield characters studied, Maximum heritability of 97.7 per cent was noticed in the 

casc oi'hcight of  plant al harvest and the minimum of 34.3 per cent in the case of 

grain breadth. Genetic advance expressed as percentage of mean was maximum 

(34.4) for 1 OOO grain weight and the minimum (3.1) for number of days for 

physioloyical maturiy. High estimates of heritability coupled with high genetic 

g a n  n,,zs r~oticcd ibr height of plant at harvest, total number of tilIers, 1 OOO grain 

N eight. grain !.ield, straw yield and volume expansion ratio (Table 7). 



'!'able 7 Estimation of genel~c ~>ai-a~netcrs for g a i n  yield and associated characters i l l  r~itle I-ice cultures 
I .ocariurl - Mannuthy 

-- .. - . - -- .- --1- - -- I SI ~='ha~-actcrs I [ e r i t a b i l s q  ' Cienetic advance ; Genetic gain 

. - - - - . . . - .., i i 
i 

1-Ieight of plarlt at harvest 33.08 
-- . . . - .- - - - 

' 97 70 25.48 
. -- -- r ? 

' Total number of tillersp 
- 

- -- - .- - 
75.50 

... .--- 3.38 30 12 

3 Number of productive tillers 
d. ..-- 48.40 1.88 . . 19.60 
14 -. / Length of panicle .- 78 00 1.92 -. 9.67 

5 I (1 
! 7 
L - . -  

j s 
I - O 
I 1 0 

18.90 
14.20 
16.70 

-- -- 
7.20 

Nunber of spikelets per panicle 
.- 

Number of grains per panicle - 

1 1 1 Days to 50 per cent flowering 

61.40 
45.60 

Number of days far physiologicalmaturity . 

1000 grain weight 
8 1.70 
63.50 
88.50 
93.20 
80.30 

1 2 

i 13 
1 4 
1 5 

22.85 
13.78 

7.25 . -i- 8 . 0 0 - ' 1  
1201.44 - 

3293.99 21-00i 
4 - 

28.00 

4 79 

Grain yield 
Straw yield 
Hulling percentage 
Milling percentage 1 -- 

16 

1.3 1 
0.17 

Grain length 
Grain breadth -. .. 

64.80 
83.80 

Amylose content 94.60 2 97 12.80 
r 

88.30 
34.30 

1 7 Alkali spreading value 0.45 .- 1 17.70 -1 
-- - i 

Volume expansion ratio 0 8 3  7 7  10 
. . . -. . . 

Kernel elongation ratio -- O I1 . 
I - 

- -- 
8 00 i 

! .. - - . . 

20 1 Head rice recovery 81 80 -- --- 6 57 i 
-- - - -  - 

8 .  OO 
- . - . .  i 

3.78 .. 

10.09 
.. 3.10 

34.40 





'['able S Eslitnatiorl of' yet~cric I)iiralneters li)~- 31-;1in yield ;ir~d ;lssoci;l~eti cllar,;iitcrs In nine t-ice cultul-es 
I .ocat ion - I'atr ~l;l;;~d 

. .. . - . . . . - . . - - - -. - . - . -- 

SI NU. I Cilaraclrl-s l-lcritability 1 Genetic advance Genetic gain 
I ---7 - - -- - - -- -  - . . 

(Yo) - - (GA) -7- - -. . . . (GG) 
33 -05 

, . -. i 23 -08 
1.83 1 18.60 

1 
7 

. -- 
- 

Height c-lf plsnt at harvcst ... 0 1 -70 
-. -- -.. . . -. . .. . -.-- . --- . -- 

Total n l t m b c ~ -  of tillcrs 44.00 
-. . - . . . . . 

3 .... -. 
4 
5 
6 
7 
8 
9 
1 0 
1 I 
12 
13 
1 4 
1 5 
16 
17 
18 
19 
20 

- Numhel- of productive tillers 1.41 16.50 
-- -. 

38 i0 ! 
. 

Length ol' panicle 1 70  00 1.66 8.05 
19.80 
21.70 
13.50 

Number of spikelets per panicle 1 94.70 
Number of grains per panicle . . 94 80 
Grain length i 96 00 

. 24.43 
22.38 

I .07 
Grain breadth 

-. . - . -. . 
i 64.70 

. .-. . -- 

Number of days fur  physiological maturity 
-. . - - . . . . - 

39.10 
1000 grain weight 

-. . - - - - . - - - - 
64 j 0  

Days to 50 per cent flowerins 
- - . . . . . 

, 79.00 
Grainyield 0 [I - 3  
Straw yield 69.10 
Hulling percentage ... . 96.70 

.- 

Milling percentage 1 92.40 
Arnylose content *- 1 94.30 
Alkali spreading value i 83.70 
Volume expansion ratio j 81.00 
Kernel elongation !ratio I 71.60 
Head r ice recovery - 36.10 

0.20 
2.12 
6 .18  
7.99 

1333.90 
3913.37 

8.20 
1.80 

19.60 
9.00 

20.30 
30.90 

7.06 ...-- 9.30 
5.76 i 8.70 
3.09 13.70 
0.57 : 17.10 
1.03 
0.13 

-- 25.40 
10.10 

7.15 8.60 





- -- 'I'otal numbcr or tillers . . . .... 

Alkali spreading value - 86.50 0.54 13.90 / 

Number of productive ti1ler.s 59SO 1 87 60 Length of panrd~i 
- . - - . . . . - - - - 

Number of spikelets per-paniclc -. - - - . . -. . . 1 98.30 

Straw yield - - 
Hulling percentage 
Millins percentage 
Amylose content 

- . - - - - -. -. 

2.35 
3,40 

39.83 
27.75 
0.95 
0.14 
3.33 
5.93 

11.80 
21 19.61 

Number of grains per panicle .. 
- - - -. - . - . . . . . - 

Grain length - -- -- .- 

Grain breadth 
Number of days for physiological -. maturity ., 

I000 grain weight .. . 

Days to 50 per cent flowering 
- - - . -. . . .-. . ---- 

Grain yield -. ,. 
- -. - . . -. . . . . - 

19 ] Kernel elongatiori ratio 
" . - - - - . -. . . . .  

69 10 0.15 11.80 1 

26.02 
16.01 
37.30 
33.60 
11.80 
6.10 
3.00 

20.40 
12.80 
32.40 

94.90 
96.60 
60.70 
5 1.90 
76.10 

-- 90.20 
80.00 

-. .- -. 

86.80 
94.60 
88.00 
95.00 

Volume expansion ratio 
. - - . -. - - -. . - -. . -. . . - . - - - 

1 , - 20 ] Head rice reco\~er~, 
-. . ..- . . I s 5 . 6 ~ A  7.3 1 8.80 1 

3082.97 
5.64 
5.27 
3.69 

58.90 

26.70 
7.40 
8.00 

16.20 

0.56 14.20 1 





.At I'nrr~kkad, heritability d u e s  ranged liorn 3X.6 per cent l i ~ l -  number  

af' ~ roducl~ i -e  tillers to 36.7 per cenl in the case of  hulling pcrccrltage I-l~ghesl 

genetic gain \.nluc of 30.9 was observed for straw yield and the loivest of 1 X for 

numbel- o f  days Tor physiological maturity. High her~tabilily and high genetic gain 

I ;iIues \\-cI-c eshi bited by height 01' plant a1 harvest, rlumber of  grains per pmic.le. 

:rain ylr31d. Sl r i l \ t '  !.ICI(I and 1,olurne esparlslon ratio (Table X) .  

.At Adr~tt, most of the yield anributing characters showed hidl 

heritabilit!. 1 nlues. Highest heritability value of 98.3 was recorded in Ihe case o f  

number o f  sl>tkelets per panicle. Lowest heritability value of 47.8 was noticed for 

total nuniber of tillers. Genetic gain values ranged from 3.0 for number of days for 

physiolog~cal maturity to  37.3 in the case oi'number of spikelets per panicle. High 

heritabilily t.nlues along with high genetic gain ~v<as indicated by the characters 

numbcr of  spi keleis per panicle, number o r  grains per panicle, 1000 grain weight, 

grain !,ield and slraw yield (Table 9). 

4.3 I'HENOTYPIC AND GENOTYPIC CORRELATIONS 

The genotypic and phenotypic correlations among yield and yield 

charac~ers 11;1\-e been worked out for each locrzlion and the results are presented In 

Tables 1 0. 1 1 and 1 2 .  

At Mannuthy, there was positive significant correlation of grain yleld 

with 1000 grain weight (0.940), number of productive tillers (0.865), total number 

of tillers (0,829). head rice recoveT (0.722), number of grains per panicle (0.655): 

number of spikelets per panicle (0.634), straw lleld (0.586) and amylose content 

(0 382) .  Number of spikelets per panicle and number of grains per panicle, total 

nurnbcr of tillers and number of productive tillers, hulling and milling percentage, 

n u m b e r  of productive tillers md 1000 grain weight, number of grains per panicle 

and l U O O  gram iveight: amylose contenl and alkali spreading value: amylose 

conlent and herud rice recovery, alkali spreading value and head rice recovey, 

height o r   plan^ a1 harvest and lenah of panicle, 1000 grain weight and head rice 

recoy e n .  mil l i n ~  percentage and alkali spreading value, grain lenglh and 1000 

grain \i e l i j~ r .  also zdibiled significant positive correla~ion. 



I'ilI)Ic 10 (icnotypic (L I~~)CI -  dia9o11al) and  p h e ~ i ~ t y p i c  (lower di;l-onal) col-relation cuc t f i c i c~~ ts  between y ~ c l d  i i ~ i d  \ . iuld cllai-actut-s in 
r -~cc a i l  t r1r.c~ I..ocation - Mantiut hy 

- . 

.- .- - 

. -- 

0.037 -0.097 0.170 

panicle (X(,) -- .- 

t - 7 Grain length (X7) -0.358 -. -- 0.360 0.170 0 .  153 0.198** 0.4h5** 1 
K N:'lunber of d;l!s fur 0.42G* -0.871** -0.S l 5 * *  0 -0.891 * *  -0.885** -0.327 -0.89 1 ** 0.942** 

pt~ysiological maturity (&) .- 

9 1000 grain wclglll (X*;) -0.59 1 ** 0.#94** 1).817** 0.027 O.S2X**  0.774** 0.517** -0.874** 

i l 0  D ; ~ S  lo 50 per c c n ~  0.192" -O839** - 0 3 *  1 -0.07 1 -0.765** -0.762** -U. 121 
! flo~\.eri~lg (XI  ,) - -- . , 

11 Grainyicld(X1I) -O. jXO**  0.756** 0,793** -0,019 0.71 I** 0 %42** 0.308 

i I 2 strnlv yicld (XI ,I-- 0.142 0.231 0 .251  0.232 0 .  I65 0.186 -0.020 -0.2X7 

13 Hulling percentage (X1l) 0.158 -0.247 4). 157 0.025 -0,108 -0.125 -0.495** 0.005 ... -0.231 . -- 

0.085 -0.239 6.201 0.003 -0.059 -0.031 -0.316 -0.090 -0.179 0.005 
-0.548** 0.236 0.199 -0.081 0.074 0.137 0.055 -0.164 0.345 :(I 3)L - 
-0.(,49** 0.307 0.365 -0,325 0.092 0.127 -0.192 -0.230 0 338 10-1 
-I).582** 0.491 ** 0.423" -0.589** 0.428** 0.37 1 0.074 -0.372 

m;::).::: --- -- ratio 0.348 -0.158 -0.197 0.460* -0.275 4. I 'I7 -0.2S7 0.329 -0.292 

- 1 
1 

-O.h2X** ; 0.6 14** 0.S9jf* - .  -0.176 0.368 (1.17 I*  0.054 -0 4 j h * ~ ( \ . 6 1 2 * * t ~ > 1 * * 7  , . .  -- 1 

* Sig11ific;ltlt at i"4, Ic\,cl 
* * Si,e~uficatj~ ,I! I '% ,  I c ~ , c l  

C'olltd 



1 -LCIYI~I ( J ~ ~ I I I I ~ I :  (X,) -0.055 0,340 1 0.093 . -. -0 01.; I l-- 0 . 1 3 2  1 -0 i4.i I . .  .. 

N l ~ l ~ ~ t ~ c r  of spikcle~s p;i~licls ( O.634** 0 . 2  1 1 i -0. 1 x i  1 -0 0-17 / 0 , O B i  1 ; :  127 -1 (i,hYid -0 45h* ! 

* Significant at 5% level 
* * Signiticarl~ at I % level 

(I 

7 
8 

- .- 

10 

(X<)  
N-I~IH~cT of gr;lllis pcr p ; ~ n i c ~ c  

- .  

Grain le~lgtll (X7) . - . , - 
N~~r~lbcr of days for 
~ l t y s i ~ ~ l o g ~ c a l  r~laluritv (X8) 
1000 grain 11 cight (Xg) 
Days to 50 per cent flowering 

0.655** 

- - -_ 

- 0.278 
-0.790** 

0.940** 
-0.864** 

0.2jO 

- - 
-0.0.52 
-0.361 

0.303 
-0.474* 

-0.25s 

-0.555'* 
0.0 13 

-0.3 12 
0.043 

-0.048 

-0.4 15** 
-0.053 

-0.203 
-0.043 

0, 7 i 0.282 1 . i - - - , 

0,060 
-0.1G4 

U.386** 1 
-0.3 01; 

-0 204 .- 
-0 3 5 1  

O.400* 
4 3 9  1 * 

0.5C,;** 

I 
O . O t > l  

, -0 ,534** 

0 -. 6.0.. .- 4 
-0 73 1 ** 

O.X4X**  -i i .40 1 * 

0 , 1 6 6  , -0 295 
-0,6X7** ' 0.39 1 * 

0.477-* 
4 . 4 5 0 *  

- t l . - i0  I * 
0.197 



XI - Total number of tillers 

X2 - Numk of productive tillers 

X3 - Number of spikelets per panicle 

X4 Number of @as per panicle 

X5 - Height of p h t  at harvest 

X6 - Number of days for physioIagid maturity 

X7 - 1000 grab w w a t  

X8 - Days to 50 % flowering 

X9 - Straw yield 

XI0 - Arnylo& content 

X11 - Head rice recovery 

Y - Yield 





I l a \ s  to 50 per cent flonering (-0.Hh-l). number of da>'s f o r  

pI~!~udog~cal ~l~ulurit!, (-0 700). herght or plant at harvest (-0. h# I ) had s~gnificant 

ncgnli\,r: correlntion ~ i l t h  grain yield (Tnblc lo) .  

,,It I' ; l l t~ kkad. s i y i  I icnn~ pos1111 i: corre)a[ion ol' g ra~n  > ield iv11h 11 11111 her- 

oS pro~Ioc(i\ c tlllr3i-s ( I . 1'1 6 ) .  10taI number of' tillcrs ( 1  070). IOUU grru~l \vc~ghl 

( 1.020). ~ l ~ i i ~ l b c r  of spikelets pet. pmicle (1.022). number ol' g m l s  pel- ~~nniclc. 

( I  .OOO) ;ind t~catl I-ice recoimer) (0 j G O )  was noticed Number of producti~~e tillers 

2nd nunlber of'spikelets per paiicle. totaI number of tillers and numbel ot'grains 

per panicle. tlutnbe~- of producti1.e tlllers ,and niunber of grains per pmicle. numb<r. 

ol' ~ r ~ ~ I i i c t i \ c :  I I ~  It'rs and 1 OOo grain {wight. lotal number of tillers and I000 grain 

u,e~ght. number ol' spikelzis per pm~iclc and I000 gain  weight. number  ol' g a l  11s 

per paniclc! and I ti00 grai ti 11 eight. hulling and   nil ling percentage. total number  ( I T  

111lc1.s iuld ~lutl~tlcr-s pcr panicle. number of spikelels per panicle iuld number ol' 

grams per ~ I ~ I I C I L ) .  total 11umber of iillers and ~lurnber of productive tillers. number 

o f  da!-5 for  physiological maturity iuld da!,s to 50 per cent flowering. height o r  

pliunt at t~iir~-es! :uld straw ~rield. 1000 grain weight and head t~ct: rccol-cry. slmn 

!.ielci and i,olume espansion ratio, grain length and hulling percentage dso  

recorded signilic:inl pos~tir e correlalion 

Sigti~licnnt negative correlation with pain yield was indicated by 

l ~ u i ~ b c t -  o f  d3!,5 r01- pt~ysiological maturity (-0.984), days to 50 per cent flowering 

(-0 0 3  S j. Illjig111 of' plant aL harvest (- 1.058) (Table 1 1 ). 

Ar Adntr, ga in  $eld showed positive sigmficant correlation with total 

r~u~iiber of  tillers ( I  , 056) :  number of grains per panicle (0.997), number of spikelets 

per panic12 (0.989). 1000 grain weight (0.965), number of productive tillers 

t r ) . t ) o  l ). l~end rice recovel?. (0 ,606)  and volurne expansion ratio (0.437). Height of 

p1;ult at hiirl-cst and dq .5  lo 5 0  per cent flowering, height of plant at harvest and 

1l111tlber US d3!.s for ph!.siologicaI maturity, total number of tillers and number of  

spikelets per panicle, total number of tillers and number of grains per panicle, totaI 

niilnber or' t~llers and 1000 grain weight, tola1 number of lillers and number of 

producti\~c rillcrs. total ~~urnber  oi' tillers nnd head rice recoven.. number of  
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* Significant at 5% level 
* *  Significant at 1 % level 



X1 - Total number of tillers 

X2 - Number of productive tillers 

X3 - Number of spikelets per panicle 

X4 - Number of grains per panicle 

X5 - Height of plant at W e s t  

X6 - Days to 50 % flowering 

X7 - 1000 grain weight 

X8 - Numkr of days for physiological maturity 

X9 - Head rice recovery 

Y - Yield 





produc~~I -c  tillers ru~d number of spikelels per p<micle, nurnhcr ol' productive t~llers 

;ulci I ~ L I I - I I ~ ~ I ~  01' st-a~ns per panicle, number of' productive tillers and I 000 gram 

i\ eighl. 1e11gth ol' pm~cle  and straw yield, number oS spikelets per panicle ,and 1 OOO 

vriiin i ie i~ht .  ni~~nber of spikelts per panicle and number of grains per parlicIe, - 
t~ i tmber  of  spikelels per panicle and head rice recovery, number of grains per 

~ ~ : u ~ r c l c  and 1000 g a i n  weight, number of grains per panicle (and head rice 

reco\.en-. grain breadth and volume expansion ratio, number of days for 

ph!~aiologic;d 111;ilur,it!- and da1.s to 50 per cent flowering, 1000 grain weight and 

]lead r lce recol.en.. days to 50 per cent flowering and kernel elongation ratio, straw 

!,~eld and i m o  l urne espansion ratio, hulling and milling percentage, hulling 

percentage and kernaI elongation ratio, milling percentage and kernel elongation 

ratio. alkali spreading value and head rice recovery also recorded significant 

positi~me correlatioll. 

Yegatlie association oS number of days for phqs~olog~cd maturity (- 

0 040). Iie~gllt of' plant at h n r i m t  (-0.932) and days lo 50 per cent flowenng (- 

I )  90'3) I\ I ~ I I  31 :un !~eId i\ as obser~ ed (Table 1 2) 

I3:lsc.d on thc h1~11  cortclatiori of' yield 2nd c o ~ ~ ~ p o n e n r s .  path analysis 

\ \  as c~ir.r.ic~l $1111 to elicil SLII-[her informalion through direct and ~nd~recc efftects of 

I~tlportnn~ ! ~ z l d  nltnhutes. ' l  lie results are presented in Tables 13. I4 and 15 

Location l ( J l i i ~ l ~ ~ t h y )  

I ) i ~ . c c t  effccls 

:\morlg the IS componeril cha~-iictcrs rn\.oli.ed 111  pat11 miill\.s~s. I ( IO!J  

g r ~ i ~ i  e~ghr  e w r t e d  highest posi t~ve direct effect ( I .  h 1 0 )  on grain !,leld, h UII-ther 

01' d:ib s t'(7r- 1111) s~olog~cal  nlnturil! (0 Oh l ) and number of  splkelets peI p;unlcle 

(0 7 0 0 )  nl.;cj s h o ~ \  etI positii e direct eil'ect on g a i n  yield. 

lritlir.ctt cl'l'rct 

Nwnbcr o r  splkelets per p<micle, number of productive lillers. number 

o l' ~r:litls p21- pru~icle. rlunlber o r  da!.s for ph!,siulogical malurily. head rice 



-l'able 12 (;c:nolvl)jc i u l q ~ c ~ -  dlagunsl) itrid p l~cr~otvp ic  ilorvcr dinyol~al)  correlation coefficients between yicld and !ricld cllar-actel-s In 
ctrl lures I .ocat ior~  - :2datt 

-- ... 

0 175 -0. 1 5 0  ' 

0.999** 0.230 0.064 - l . O j Y * *  1 020"' , 

0.141 -1.034"" 1.011** 

-0.49 I** -0.187** 0.320 
0.128 -0.342 

-O.X37** -0,X61** -0.373 -0.OGO 1 - I  .006** 

0.941 ** O.Y58** 0.292 0.100 -0.958** 1 
0.871** -0.957** 1 

0.920** 0.932** 0.099 0.195 -0.871** 0.922" 1 
1 17 Straw y ieId (XI ?) 41.139 0.285 0.346 0.616** 0.313 0.294 0.281 -0.03 1 -0.341 0.357 --- 

I -I Hullii~g percentage (Xi - i G t 9  -0.235 -0.246 -0.109* -0.335 -0.339 -0.418* -0.031 0.302 -0.319 1 
0.206 -0.269 1 

0.009 -O.OOt 0.049 -0 001 1 
0.171 

0.371 0.393* 0.279 0.412* -0.460* 0.4i9* 
! 

-0.341 -0.388* 4).396* -0.1 18 -0.026 0.241 -0,350 1 
0.609* * 0.622 0,317 - O . I X Y * *  ( -0.549** , 0.552** 

* Siinificant at 5?/0 level 
'" Significant at 1 %  lei'el 

Contd 



( pllysioIogicai maturity (XY) 
! 10 1 1000 grain weight (xlTo) -O.Y75** 0.965** 0 . 3 7 7  4.13 l* O *  -0.0 113 

- - . . -. -. - 

I I i Days to 50 pcr cent 1 -0.909** 41.280 0.360 0 296 4 .143  
I flowennp (XI ,  I ,--.,, 

.- -- +> -' Grain yield (XI ?) -0.882** 1 0.300 -0.396* -0,379 -0 049 0 ,  109 0.457* -0.523** ; O.G06** , - .  
1 1 3 St ran' !-icld (XI3) -0.275 0.302 1 -O.h88** -0.685** -0.037 -0.122 O.SSj** -0 343 0 j 

H l ~ l l ~ n ~  percentage (XI4) 0.322 -0.313 4.644** 1 0.997** -0. j 4  1 * *  0 44h* -0.716** f l . 8 0 0 ~  -0,147 - 
i M1lii11g percentage (X15) 0.230 -0.272 -0.574** 0.926** 1 - 6 *  0.571* 41.845** 0.791** O.Ofi7 

Amlflosc content (X16) -0.135 -0.067 -0.019 4.539**  -0.115** 1 4.436** 4 - 4 8  
-- 

- ,  - Alkali spreading value (XI;) -0.112 0.105 4 . 1 1 9  0.435* 0.564** - 0 , 3 X 5 *  1 -0.5 17** 0322 
Volu~ne expansion ratio -0.380 0.47 1 * 0.651** U.498** -0.532** -0.038 -0.345 1 -0.755 -0 207 1 

I I (XlJ 
I 
I 

- 1 Rcmel -0.386' 4.297 / 0.637'" 0.616** -0 3 15 0 127 -0 121 
i -0 i?? , 

" *  Si~nificant  at 1% level 

j (Xis) ! 
70 1 Head rice rccwcry (X20) 1 -0.671** 1 O.SOh** ( 4.039 

Significarlt at 5% level 
4 106 0.037 0 2-05 0 7 - 

-0 137 b~ 10' -- - - 
1 

- 



X 1 - Total number of tillers 

X2 - Number of productive tillers 

X3 - Number of spikelets per panicle 

X4 - Number of grains per panicle 

X5 - Height of plant at harvest 

X6 - Number of days for physiological maturity 

X7 - IOU0 grain weight 

X8 - Days to 50 % flowering 

X9 - Volume expansion ratio 

X 1 0 - Head rice recovery 

Y - Yield 





rccovcp.. l UOO gain weight: total number of tillers had high indirect efl'ects on 

2s;urI \ ield huudhcr o r  spikelets per panicle. riiilnber of  grains per panicle. number  

01' ~ ~ , u i l u c ( i ~  2 r~llcss~ total number of tillers eserled indirect elf'ecl on grairi !,iztd 

I l~ roug l~  I000 grnln n'eig!nt and days to 50 per cent flo\\.ering Nurnhcr ol'da>-s for 

~~t~! .s~olog~onl  n ~ ; i ~ u r - i ~ ! ~  sho~ved  ~ndirect c f i c t s  through total number  ol' ~illers 11 

\\as also ohser~cd that head rice recovery and 1000 grain weight esened Indirect 

e17;.cl through 1000 g a i n  nbeight a n r l  days to 50 per cent flo\l:ering respeaivel!( 

l'nble 13). 

L O C ~ I ~ ~ O I I  11 (Pattikkad) 

I j irect effect 

.Atllong the I9 component characters involved in path analysis, 

lnasi~nurn positive direct effect was shown by number of spikelels per panicle 

( I .  5 8 4  j fbllowed b!. 1000 gram ivelght (0.884). 

Indirect cffeut 

If cig l~t  o r  plan1 a1 harvest, total number  of tillers, number of product~\,e 

tiller. rlurnbcr of spikelets per paticle, number of grains per panicle: number of 

dn!.s Ibr ~~h!~siolog~cd malurity, 1000 grain weight, days to 5 0  per cent flowering: 

and slran !.it?ld exerted high indirect effects on grain yield. Number of grains per 

~)ruiiclc.. ~o ta l  number of tillers. number ol' produclive tillers, 1000 grain \\,eight 

esertcri ~ndirect ei'lt.cls through number oC spikelets per panicle and d a p  to 5 0  pcr 

cent Iloi\'er~ng. Height of plant dl hasvest: nu~nber of days Tor physrolo~jcal 

tnr~tunt!'. dn!.s ((1 30 per cent flo\veringl and straw yield had indirect efTecl through 

niirnbcr ol' gaitis per pan~cle Indirect effect on grain !.ield i vas  ~ndicatcd b!. 

t ~ u ~ n b r r  ol' p r - o c i u c t ~ ~  e tillers througlt number of spikelets per panicle Nurnber of' 

sp~kclzfs j);uli~Ie had :rid~r-ect e r e c t  through days to 50 pcr ccnl Oo\i-t'r~ng 

(-I-:lhlc l 4 ) ,  

l,oc;ltiol~ I l l  (,\ti;ltt) 

Direct effect 

IKtlt. cstllnates of pn~h  coei l ic~et~ts  IOI- (he 10 colllponen1 cl~;ii;i~tc'~-s 

i n r l~c .a r~ t I  ~l la t  rllarllnum positwc direct effec! \\ ;IS for nl~llibet- nl' sp~l;elt.~$ 11c'r- 



I'able 1 3.  Tlirel-t ailti i~lciirect effect of I S clinractcr-s on grain 5 iclci 
Location - Marlriut hy 

I I + . . . . . . - . ! ! -- . . . - . . - - . . - - . . - . 
-.  tot;^! ilri~~thcr of t~llers (X,) -(),??9 -1.127 - - . .- . . 

j ~ u l ~ ~ c c r  of productive tillcrs 4),400 1 - 1 13 1 0 127 -0 075 

.- (X,) 1 - . . -. . -- . . . . . -- 1. .- ! I 
4 
5 

6 

Length of panicle (&) 
Number or spikelets pcr 
panicle (Xi) 
ru'umbcr ~ f - ' ~ r a i n s  per 
pa tliclc ( X b )  

O . i O C >  
-0.192 

-0.225 

7 
X 

9 
10 

- 
1 1 
1 2 
13 
1 I 
15 
16 

1 7 

18 

-0.01 9 
0 .21 i  

4 .286  
0.236 

0.070 
0.074 
0.050 

Grain Icngth ( X i )  
Nunlbcr of days for 
physiological maturity (XK) 
l ~ ~ ~ g r ; ~ i r l ~ v E i ~ ~ ~ i ( ~ ~ )  
Days to 50 per cent 
flowering (Xio) 
Straw yield (XI I ]  

Hulling pcrcelltage (XI 
Milling percentage Gl3) 
An~ylose content 
Alkali sprcading value (XIS) 
Volunle expansion ratio 
W161 

Kernel elorlgalion ratio 
(XI,) -- 

Head ricc recovery (Xis) 

O .  126 
-0.989 

- I  .OG9 

-0,077 -0 5 5  l 0.117S -0 026 1 -0. 1 1 1  -0,005 0.106 0.033 1 
' 

-. 
0.092 -0.02 1 0.700 -0 v<.< I . i C h  I .090 

. . . . . - A - 
O.09 i  0.054 0.763 O 2 6 5  -0,342 -0 932 1 3 S 1  

-0.400 
1.012 

0.472 
-0.109 0.003 -0.737 41 ?ii 0. 187 -1.435 -1.249 

I -- .. . . . - . - - - -. . . . . . . 

0.04ll - 
0.072 0.  190 0.097 
0.106 I 0 -369 0.521 0 115 -0 107 

. . -- 

- 0 . 7 0 3  -0.747 
! 

0.003 , 0,094  I 0.2(1i .- . - 
i : I -1 0 

. . . . - - - . -. - - 

-0.260 ! -0.326 

-1.020 ] 0.1 I 6 . I 0.644 I -- o 277 -0 ; 2 2  , - 0 . s i 7  1610 

-0 .3  1 1 
-0.308 

.. 

0. t 97 

-0.322 

0.983 

-0.282 
0.413 
0.257 

' -0.457 .- 
-0 790 

1 1 A L - - 7 ) T % -  

-0.751 

0 I 18 : 0.014 ; -0,625 -0.24 1 0.010 
! 

0.043 -0 183 0.160 O.DGi 0.033 -0..347 0.488 0 . 0 2 Y  
. . . . 

-0.04ti'- -0.05 1 4). 1.13 -0.o09 0 .356  0 11 12 -0 502 
-;:M;; 1 - - - . . . . 

-0.022 0.007 -0.031; -0,Ol 0.268 - ( ) , O X 0  '----T?% 



Nutubcr of grains per panicle (X,) 
7 Grain Icngtl~ (Xi) 
X Number of days fur 



Fig. 7 Path diagram indicating direct and indirect effects of the component 
characters on yield at Mannuthy 

--------- Direct effect 
Indirect effect 



'I-;il~lc 14 ! 111 cct all({ ~ ~ ~ d ~ r t . c t  dycct oI' I 0  characters on grairi yield 
I .oc;ilio~~ - Pa~ t ikkad  

! 

- I r  157 
- 2  977 

-0.01 1 1.56s -2.967 0.02 1 - 0  41.443 0.906 

- 

0.035 O. 153 -0 040 0.069 -0.893 -. 0.043 -L>.029 0.092 
-- 

-. . . . -. . . , -. . - - - 0. 1 2 3  -0.395 0.7X3 -0.337 , I  -0.077 -0.137 
9 Number of days ( 1  2;7 4) 308 -0.0 1 1 -1.674 3.005 0.060 -0.0213 0.137 -0.81 1 

pl'lj7siolog~c;~l ~li;~l~irity (Xs) hp .- , -  --- I 
10 1000 grain ncigllt (XI,) 1 0.52 1 -0 .2XX i 0.350 
I I D;l!,s to 3) per cc~it  -0.49s 0 263 1 -0.317 

Contd. 
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-0.0072 
\ 0.010 

0.005 

-0.026 

0 . i ) l Y  
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4.457 
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-0.030 
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-0.250 
-0.3 18 
-1.029 

-0.018 
0.026 

-0.016 
0.010 
0.039 
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0.013 

4.005 
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Fig. 8 Path diagram indicating direct and indirect effects of the component 
characters on yield at Pattikkad 



l~rujicle ( 2  ! i O X )  l'olloi\,ed by 1000 gain  \\-eighl ( 1 43 1 )  and days 10 5 0  per czrlt 

t l o \ ~ , c r ~ ~ ~ g  ( I r IS0)  

I~l(lil-ctt cssccts 

I leigh~ ui'plant at hari:est, total number o r  lillers. nii~nber of 'produc~i~~e 

r~llcr 5 .  1111li l t~r3~.  nl'&!rains per panicle. du!.s to i t )  pcr cerlt ilon ering. t1utr1t~t.r r)t '  dii\q 

t i )  p11> h!oIog~i:~i l ~ ~ ; i l i i r ~ l ! , .  1000 ~ I - ~ ~ I I I  \i,clgI~t. ~ , O ~ L I ~ I I C  C Y ~ ; U I > I I J [ ~  I a t1h1  h~?t-t'~'l 

c , l L l ~ ~ g ; ~ l ~ ~ ) ~  I ; ~ I I ( ! .  1ie;)d rlcc r eco \ , cn  hall l11gI1 I T I ~ I I  C C ~  c i ' kc is  011 51.11111 \ , i ~ ' l c i  - I  I . ) ~ ; I I  

I I L I I ~ ~ C I  CI 1' ti1lc1.s. number of product11.r: 1111~1-s, number of grains per pan~clc. 1 O O ( I  

gr3111 \I eight ;~nd head rice recover\. eserted indirect effect through number of 

sp~kelets pel- pan~cll: and number of da~rs lo physiological maturit! . I l e~gl~t  ol' 

pli l t i i  nl h u r l  es!. (ins lo 5 0  per cent lloiiering. kernel elongation ratio. ru~d ~~umher- 

ol' da! s ros ~)l~\,sioloyic;il runtu1-11y had 111di rcct efrects through 1 000 gr;lln \I c12ht 

\ olullit. t'sl~u~~on ratio showed Indirect cfl'ect through number of spikele~s pci- 

panicle Indirecl effct  on grain y e l d  n n s  indicated by height of pl,ml at harvest 

and nulnhcr. of da!,s for phlsiological maturity through days to 30 per cent 

llo~\,ering (Tahlc 1 i). 

-1 5 <;EWC3?'\r1PE X EKVI KONbllENT INTERACTIONS 

'I'l~c ainl!~sis o r  cultures in relatlvn to the environment \ieas carried out 

In nlne r ~ c e  c l~l iures  ar Mr-mnuth!,,Patlikkad and Adatt. Pooled anal~sis of  varrance 

f ~ r  20 chnmcters in !I ccullures are shonn in Table 16. . 

t<esults indicated that the characters height of plant at harvest, total 

number of  tillers, number or' productive tillers, length of panicle, number of 

spikelets per pnnjcle. number of gains per panicle, ga in  length, number of dnys for 

ph!.siologicd mnturily. 1000 grain weight; grain yield straw yield, and head rice 

rc.cr)i.cn shou  ed sign~ficant difference among genotypes. With respect to the 

locntiorl. the cllnracters height of plant at harvest, Iota1 number of tillers, length of  

panicle. number of spikelets per panicle, number of grains per panicle, number of 

da!-s for ph!,siologicd maturit)., grain yield, straw yield, hulling percentage, 

ni~lli 11s pcrccntagc ,and alkali spreading value differed significantly Varlet? s 

21n.1ro1l1llt'llt corilponent was found significant for the characters height of the plant 

31 hnr\.esr. n u n ~ b e r  of spikelets per panicle, number of grains per panicIe, number 

[ * I '  L!,I? t;lr. ~ ~ l i ~ ~ s ~ ~ ) l o ~ ~ c n l  ~ i ~ ; ~ t u r ~ \ ! , .  I 000 gt.nitl \\;eighr. dn!,s to 30 per ccnt 



-l'ablc 1 5 Dircct a11d itldil-cct clt'ect of' 1 9 characters on grain yield 
Location - Adatt - 

-0 101 -0 -: 120 -0 0-1 1 0 . 0 4 0  1.406 

. . . - - - -. -- . -- 

11. 1'): I 0.1X2 
1 1  0 4 ;  -1.436 

-2- 1 panicle (X5) 
6 1 Number of grains per 1 -0.081 I 2 6 1 r } m  / -0026 -0.003 [ 1.k13 ( -1.446 

panicle (&) 
7 Grain length (X7) -0.026 0.012 0,060 o 0 2 2  --- . . -- 0 48; 

. . - . . . 

Grain breadth (XR) -0.002 .. - - 0 021 0.026 (1.0 19 -- 

1 Y I Number of days for 1 0.077 1 -0.187 I -0 178 1 -0 ,O i  1 1 -2.222 1 -0 042 ] O 060 

10 
1 1  

I2 
1 3 
14 
1 5 
1 G 
I7 

1 (Xi81 j +i122 1 1 9 I Head rice recovery (XI Y)  1 -0.064 (1 150 0 ( l i  I i I i 7 0  -0 0 4 0  - a- -- . - 

18 

Contd. 

physiological rnatuhty (X9) 
1000 grain weight (Xlo) 
Days l o  50 per cent 
flowering (XI ,) 
Straw yield (XI *) 
Hulling percentage (XI 
Milling percentage (XI 4) 

Amylose content (XI 
Alkali spreading value (XI &) 

Volune espansio~~ ratio 
(XI?) 
Kernel elongation ratio 

-0.179 
0.081 

-0.0 1 5 
0.025 
0.02 1 

-0.005 
-0.0 14 
-0.029 

0.030 - 1  05 1 : 0.020 

0.099 
-0.196 

0.073 
-0.081 
-0.076 
-0 017 
0.040 
0.091 

. ! . I  
().OX I - 1 . 0.02s . - . . . - - - 1  - 1.110 - 0.114 -- 1 I -0.1 ,- <9  1.43 1 

1.395 

-0.540 
0.617 
0.561 
0.018 

-0.266 
-0.742 

I 
4 . 2 0 1  1 1.083 

-0.175 

0.070 
-,---- 

-0.07 1 - 
-O.O6G 
-0.021 
0.032 , 1 0.024 -1 T"""l"""l .. 1 -0,029 
0.100 - 0 , 0 7 0  t3.951 0 . 1 )  1 -0.040 

0.000 

0.000 
0.000 
0.005 
0.007- 
0.0 1 1  

-41.0 10 

- 0  , (I.Oj5 - 1.010 

0.475 
-0.517 
-0.473 
-0.082 
0.332 
0.528 

-0 042 -2.060 

0.013 . - - -  

-0 015 
-0.0 17 
cl.c#lO 

-0. 130  
O.OX1 
0 OS2 
0.005 

-0.036 
0.05 I 
0.013 

-0.029 

O. t lX5  
-0.734 -- 
-0 606 
0.0 13' 



Table 1 5 .  C:ontinucd 

- .. . . -. 

~ 1 . ~ 0  Fh;lr;lc~crs 

.- I 
2 Toti11 ~ ~ r l ~ t ~ l ~ c r  uf t illcrs ( X I )  

-. . -. . - - -. - 

3 Nun~bcr ol' productive tillers - 1 t i ( 1  101 - I  j 0 00 l -0 ,040  - l ) , O j c j  i 0 007 0. 135 , 
XI:, 

0 .057  
-0.030 
- 0 . 0 9  

0.02 1 
4.053 

-0.049 

-0.027 
0.048 
0.058 

-0.353 
0.055 

0.000 
0.011 

-0.005 
-0.022 
-0.041 
0.015 
0.024 

-0.072 

4 
5 

, - 
I 

7 
8 
9 

10 
11 

12 
13 - 
I4 
15 
16 
17 
18 
I9 

rK 

- -0 .. 932 
1 056 
0.961 

-0.197 
0.989 

0.997 

0.086 
0.255 

4.949 

0.965 
-0.909 

0.300 
-0.396 
-0.379 
-0.049 
0.109 
0.157 

-0.523 
0.606 

(X3) 
Lcnglh of paniclc (X.,) 
Numbcr of spikclc~s pcr 

parlicle - (Xr) - . . - - - -. . . . -. . . . - - -. , -. 
c x b e r  of ~ ~ J I I I S  per pmicle ' 

w 6 >  

Grain length (X;) 
Grain brcadtll(XK) 
Numbcr of days for 
physiological rnaturi~v (Xp) -. 
1OOO grain wight  (Xlo) 
Days to 50 per ccnt flowering 
(XI 1 ) 
Straw yield (XI?) 

~ul~in_g 
Millirlg percentage (XI ,) 
Amylose content (XI 5) 
Alkali spreading ~ a l u e  (XI,) 
Volume csparlsion ra~io (XI?) 
Kernel elongation ratio (XI*) 
Head rice recovcy (XI,) 

0.2GO 
I 6 

0. 196 
O.OX7 

. - . - . - . . 

-0 207 
-0.204 ' 

. . 

- , -- 

0.00 I I -0,009 

- \ ,059 0 0% -0~2 '10  0 -;.o04 

-. - - 1 -  

0 I 0.003 
-0,076 0 OOG 0 00 1 

0.160 

0.049 
0.058 

-0.174 

0.067 
-0.149 

0.102 

0.129 
0.119 0.002 

-0 

-0.079 
0 .230  

0.078 

-0.023 1 -0.004 

-0.237 
4.236 
0.130 
4.066 
0.105 

-0.297 
0.097 

o oor; 

0.004 
0.006 

42-12 I i )  0 0 1  0.070 

1 . 0  

. 

- ~ . O C , I  
1.08'1, 

- 0 . 0 0 '  
().?SO 

- .  

. - - -0451 - - 

0 .2  10 

-0 1 1 

0.001 - - 
0 7  

-0.010 
-0.01 1 
-0.00 1 
-0.007 
0.013 - ...- 

-- 
-0.305 
0.392 

-0.156 
-0.169 

0 1 0 2 ] - 0 0 0 6  

- 5 0ld07 
0.051 1 -0.005 

0.001 -0101 

0.010 1 

0 . 5  - 0 1  
-0.833 1 -o.OOl 
-, --- 

0.267 
-0.183 

- = T i  
-0.010 .- 
- 0 . o 3 i  

-l).OO 1 

. 

0.01 1 

-. -0.465 .. i 0.230 

0 , 0 2 2  

-0.401 
0.58: 

' 

- . -0.315 . - - - - - - 

- 0 - 6 1 -0 0 

-. - . O ( i 0 1 ,  . - -0 ,365 
-0 00 I 1 -0.042 

1 

0 i 0.002 
I -. 

-0 OX(, i 0 I o ol)o .- . -- -0 lXS [ -0.003 . - 

-- 0.002 -0.0 1 1 

. .. ... 

4) 007 
-. . - O O O l  

. -0 . . . . .- 128 

-0 003 

0 . 2 0  o 0 , , - -, - - 

-0 7 - 0 0 5  
-0.01 4 

., 

-0 153 

0.171 

-0,147 -1 -0. l i 3 -0.lX9 
0292 

-0, 117 
-. 

0 .  1 41 
-0 ,330  



Fig. 9 Path diagram indicating direct and indirect effects of the component 
characters on yield at Adatt 



'l'ahle 1 6 I'uulcd ; i ~~a l ys i s  ofl.ar,iar~ce fot- 30 character-s of three locatiot~s on r-ice cultures 

. - .- . . -- 

10 
1 1 
12 
1 3 
14 
15 
16 
17 

- - -  - 
1 X 

. -- 

15.39 
26.72* 

203975.10 
975710.47 

9.17 
0.06 
1.84 
0.106 

S1.N 

7.43 
6.34 

645 104.01 
556413.08 

4.83 
4.6 1 
3 76 
0.033 

Kcnlel elonytion ratiu -1 0 008 1 0.013 
. -..-. 

41 86"' t pw 1 1.64* 
- . -. . -. . . . . . - . . - - -. . 

ph~siological maturily 
1000 grain weight 
D a p  to 30 per cent fl~Yi;~nn): 
Gnin  yield 

Charactcrx L-- .. . Mean sum of squares of 

0.24* ! 0.07 

35.4 1 * 
41.15 

- 18363 13.20** 

0 .  En\ ~ r o r ~ r n c l ~ t  iryc r b Y ( l i l l w r )  \ ~ L ( l i i s i r )  G o r l  I - 

0.006 

- . 

1 
2 
3 

. . 

0.009* 

21.51 
36.39 

20 12706.00* 
Straw vield 
Hulling percentage 

3096100.70* 
42.55* 

10 123748.00** 
3 3.35 

- .- 
Milling pcrcct~tage 

, -- - 

1 1.88** 
16.85** 

464835.70** 

1.44* 

dc\.i:~t ion 
d f - 9  - 

69.26* 
1.31 
0.85 

9.11 

43.02* 
72.82** 

4025046.40' 
800883.22** 

7.30** 

0.30 

1.13* 
51.55 

109.74 
0.1 l *  
0.02* 
3.88  

df = Y 

42.84 
2.10 
1.18 

d f =  X d f -  2 

- -. 

Height of plant at han~cst 176.9 1 * 239.47* 
Total nunlbcr of tillers 5.15** 
Numbcr of producti~ e t~ilcrs 2.59 

6192931.505* 
85.05** 

0.37 
163.30 
1 1.33 
0.15 
0.009 
2.03 

4 Length of paniclc 3.76** 4.35* 
i ~ u n ~ b E r  of spikelets pcr paniclc 41h .io* 706.16* 
6 Numbcr o f  grairls per pni~icle 22 1.62* 9596.50** 
7 Grain length 0.08 

0.05'1 
223.09** 

40.76* 

dK= 10  

60.38** 
1.70 
1.07 

d f=  1 

478.94* 
10.30* 
5.19' 

0 82 
179.74** 
118.38** 

.- 0.14 
0.019 
3.2 1** 

7.12** 
Amylosc content . . 

8 -72 
i 4 12.35* 
1919.24** 

0.16 
0.11 

462.79** 

8 1.50** 
3.03%" 
0.072 
0.16 

- - 1.12 2.24 
1.35** 
0.41* 

Alkali spreading valuc 0.088 0.67** - --. . - 

Volume expansion ratio - -  - I 0.37 0.206 



ilo\icr.~~lg. gram yield, straw yield, hulling percentage: milling percentage and 

am!-lose content, l'he significance of V r; E indicated the importance for estimating 

I ~ I L '  st:lbtltt~~ p;lramclers. Linear component of environmenl was significant for tlie 

chnsac~c l .~  height uT plant at harvest: total number of tillers. number of  productivl: 

11 l tct-s. ~~i~ml) t . t -  01' spikelets per panicle, number o f  grains per panicle, nunlber- of' 

d,l  ,!s . .  / -  c J r  ~h!~s~oloyc;d maturity, 10011 grain weight, days to 50 per cent Ilowering. 

craln !ield. stran >,ield, hulling percentage, milling percentage. alkali spreading - 
\ alue. i,olume expansion ratio, head rice recovery indicat~ng that lhe em-ironments 

~zs ted  difl'eretI significarltl!.. V s E (linear) was s i p ~ f i c a n t  for the characters da!,s 

to . iO per cenl flui\lering volume expansion ratio and head rice recovery indicating 

~hnt  the sign~licnnt difference among genohpes for these characters was due to the 

linear response to en~~lronments. 

'fhc results of analysis of G s E interactions are indicated by stability 

parrlnle!crs 'She stabilily paraneters like mean, regression coefficient, mean square 

deviation arc yven in Table 17. 

Height of plant i ~ t  harvest 

Stnbillt!. parameters for this chuacter revealed that the culture C 26 T 

(b) had 3 meal value of 86.5 1 cm with a regression coefficienl of 1.04 and a mean 

de\.iat~ou 2,35  Culture C XO recorded 88.79 crn with a regression coefficient of 0.8 

and mean square deviation 14.72. Local check Jyothi had a mean value of 89.1 8 

cm isjth 1 .89 regression coefficient and 2.06 mean square deviation. 

'1'0 tnl ~ ~ u n ~ b e t -  of tillers 

The culture C 80 had the maximum mean value of 13 with a regression 

coefficient of' 0 9 8  and mem square deviation of 0.07. The second lughest mean 

number of  t~llers ( 1  1.56) 1z1as for genotype C 26 T (b) with a regression coeftic~ent 

o f  1 48 aid menn square devtation of 0.40 The local check Jyothi recorded a mean 

01'  1 I ii ith s rcgresslon coefficient of 0.87 and mean square deviation 0.84. 

huntbcr of pr.o!Iuclivc tillers 

In the case or number of productive tillers. C 26 T (b) recorded the 

nlaxilniiln nlean \ d u e  of I 1 22. fblloi\~ed by J!.othl 1 ~ 1 t h  mean \.alue 01' 1 0 44 



'I';ll~lc 17 Analysis ol'<; x L <  inleractiut~ i11 1 . 1 ~ ~  ci1lt~11,es for 20 c11aracle1.s at :i locations 

Total number uf' t iller-s Nuinbe1 of p1,odiict ivr iillcrs 4 
1 Regressiorl ] Mean  Meall m i r c s s , i Z T  & i ~  1 ~ < r ~ ~ s s ~ ~ & ~ ~  

I I 1 cof~ficient 1 square 1 1 coefficient ( square 1 
I - - . .* - -. .. .. 

C 25 . -- 99.28 0.14 66.10 '1. 00 
C 29 106.47 2.02 407.50 0.67 2.42 2.13 
C 38 88.07 0.22 ,, 

-- 

C-26 S 106.34 0.09 0.25 
C 26 T(a) 101.32 0.10 -0.68 8.89 0.98 -626 
C 26 T(b'l 86.5 1 1.04 1.48 1.25 0.22 
C 80 88,79 0,SO i 14-77 1 1 9.78 3 I I 1 0.53 1 
Jvothi 89.18 1.89 2.06 I 1100 0.84 10.44 1.15 0.07 

1 

- -- - 

Cultures Length of parlicie T n b e r - o f  - .- spikelets per panicle . . Number of grains per panicle 
Mean ) Regression ] Mean Mean \Regression[ Mean 1 Mean (RegressionI Mean 

I ) coefficient 1 square 1 1 coeficierlt 1 square 1 I coefficient 1 square I 
I 1 I deviation I 1 I deviation 1 I 1 deviation I 

C 80 20.63 0.73 12444 . 1 1.04 1 , .- -- . I b i  l 1 1 0 1  11 1 , 0.69 1 368.00 1 
. - . -. - - 

Jvothi 19.03 2.10 12656 ; O O h  1 1 ; 70 100 78 ] 0.38 183.56 , I - 1 - - - -  -A -- 
Ahalya 1 20.03 0 29 11700 1 I C ) ~  ?l> \ 11 : ' 04 I . .- - -- . 

0 2  78 7 1 7 3  1 93.55 A 
-. i 

cbntd 



.. - -. . . 

I 
- .... - 

Cultures r: ~ r i i i n  Icngtli Grain breadth Wumber of days for p l i y s ~ o l o ~ i c a l  
I 

Contd 

. . 

Mean Regression hlenn Mean ] Regression 
cociticier~~ square I coetticient 1 dcviat ion 

-- - - -. . . -- - c 3s 7.:s 0 43 0 I2 2.3 1 1 sb) 
-. - - 

1 03 0 00 2.27 I S 7  
. . 

Cultures 

C 28 
C 29 
C 3 8  
C 26 S 
C 26 T(a) 
c 26 T(b) 
C 80 
Jyothi 
Ahaly a 

- .- - . . . - - - 
Reyression 1 Mean 

TOO0 grain weight 

square 1 

Mean 

26.78 
27.33 

coefticient 

0.59 
-. . , . . . . . 

1.20 -- - . . 

1.07 
0.95 
0.90 
0.93 
1.83 
1.13 
1.10 

-. 
deviation 

0.03 
0.08 

11 8.44 
- 116.00 

117.78 
112.44 
114.56 
114.67 
115.78 

C 38 
C 26s 
C 2 G  T(a) 

26 T(b) 
C 80 
Jyothi 
Ahalya 

Days to 50 per cent flowering 

square 

- .. 
4.48 I 

-0.6-3 i 
- - . . . . 

3.03 
8.59 

-0.3 1 
0.17 
0.01 
3.25 
5.04 

- .. 

117.44 
116.33 

26.33 
30.22 
25.11 
34.67 
32.44 
3 f 4 4  

7 6  8'3 

Regression 
coefficient 

3.4 1 
-0.87 

Mean 
Grain yield 

7 9 9  
7.78 
7.69 
7.60 
7.61 
9.04 
8.04 

Mean 
square 

deviation .- 
2.85 . 

2.78 

Mean 

5509.90 
6021.86 
5352.64 
6210.57 
5430.3 1 
7594.26 
7164.99 
6547.66 
6545.30 

2.90 
-0.72 
0 24 
0.85 - - 
0.24 

Regression 

4.99 
- . ,  

-3.05 
-- 

-1.60 
- 

1.57 
1.71 
0.98 
0.36 

Mean Regression 
coeficient 

0.90 
0.16 
1.51 
0.09 
1.55.' 
0.99 
1 21 
0.48 
0.8 1 

square 
deviation 

3.66 
-0.77 

Mean square 
deviation 

1259126.12 
820985.62 
898956.12 

78844.41 
-65 18.28 
20250.07 

1155705.38 
120614.27 
592096.8 1 

I coeflicient 

1.66 
9.75 
0.26 
1.61 
0.56 

-0.81 i 041 : 8300  1 7<1 
. .. - 

2 8 4  1 - 1  (,R 90 jh 3 54 
- .  

91.67 
91 .OO 

0 0 3  I 2.26 

-0.27 
-0.14 

3 .33  
2.45 
- 

3 8 2  
0.62 
0.62 

7.41- 1 93.56 

-0. 16 
0.65 
0.90 
i . 5 8  
1.93 

- -- 

2.47 
0.53 

0 77 
-0 01 
0.00 

-. -. - - . . - 

0.03 
. . . . . 

0.00 -. 
-0.01 

17-38 . .  + 

3.(~0 

0.03 
0.03 
0.00 
0.02 
0.00 
0.02 
0.00 

2.36 
'2 50 
2.32 
2.36 

-. . . , . 

2.36 
2.46 

91 22 
95 89 

0.5? 
. . . . . . . . 

0 (30 
-- 

86 7 8  1 1.46 
-. . - -. . - -, . 

8 3 4 4  i 1 15 



Cultures 

1 [ " L I ~ I L I I - ~ S  

I 

1 
C 78 
C 29 
C' 38 
C 26 S 
C 26 T(a) 
C26T(b)  
C 80 
Jyothi 
Aha1 y a 

Amvlose content 

1 Jyothi I 23,47 1 4 2 9  1 6 0 5  1 3 . 5 3  ] 1 9 9  1 0.07 1 4.27 [ 0.44 1 0.09 1 

-. .... 

Straw yield 

Contd. 

.. - . 

. .  
Hulling pe~xerltage 

hlean Regr.essioi~ Mean 
coefficient square 

Meal1 

Alkali s~read ing  value 
V 

- .- -- . - R i l l l i n g  percentage 
h lea t~  Regression Mean i 

coefl~cient square 

Volume expansion ratio 
Mean 

-- 

- ... - . .  

Mean 
square 

deviation 

Mean 

Ke~r.essio~l 
coetlicient 

Regression 
coeficient 

Regression 
coefficient 

deviation 
8.78 
2.21 j 

3.48 
1-35 
5.73 
4.21 
0.11 

13.59 
0.4 1 

65.17 
62.66 
64.12 
60.59 
65.24 
63.91 
66.60 
63.86 
65.60 

' Mean 
square 

-0.69 
1.61 
1.83 

-0.00 1 
2.83 
0.65 
0.82 
1.42 
1.13 

1 
deviation 

1 0 5 1 3  96 : l..q8 
, 

. . 

Mean 
square 

deviation 

deviation . ... .. 
- - + - -. - -. - - - 

-305820.38 ; 75.17 1 -0.s . . 

Mean 

10.34 
2.15 
2.19 
3.24 
1.93 
1.58 
0.58 

17.76 
-0.17 

14976.05 - .. - 1 O . S \  1 2?E%?T-71 ,1<6  1 59 , 

Regression 
coefficient 

10841.45 
15305.34 
10743 70 
11506.32 
11601.88 

Mean 
square 

deviation 

.... - ... - - - -. - _ . _ I - _. _ . . . .  . 

2.34 I -332872 17 1 71. I ?  i 1.27 
-. - - - . 

1.04 
0.34 

-1.23 
0.22 

1 1  178.55 ( 2.80 
10990.80 ] 2 30 

- 

... - -. - 

-0.30 
1.29 
0.56 
0.86 
1.78 
1.19 

- . . 

284025.31 [ 69.81 

775384.8 1 
-126653.98 

-256496.9 1 
927891 -81 

17 16736.38 
73.19 
76 26 

75.58 
73.91 
76.60 



l'rtble 1 7 .  Continued 

_- - - -- --- -- 

Mean 
deviation 

I .- 
coefficient 

-0.69 1 30 8 1.70 
5.78 c' 30 83.13 

81.03 
80.53 

1.85 0.00 74 20 
86.27 1.27 
84.47 1.23 2.22 

. - 
0.00 86.67 Jyothi 1.18 1.87 

2,660 
- -1- 

0.0i- 83.17 Ahalya 1.30 

-0.34 
0.53 
0.01 

-0.36 
0.27 
1.32 
0.92 

-0.77 
0.78 
-0.83 
-0.83 
0.82 
0.23 

-0.55 



(Plate 2) and C 80 with 9.78. The corresponding regression coefficients and mean 

square de17iations are 1.25, 1.15, 3.11 and 0.22, 0.07, 0.53 respectively. 

Length of panicle 

Mean length of panicle was highesl (23.19) for culture C 26 S. C 28 had 

a tnean \ :llue of 20.8 I and ranked second (Plate 2). C 26 S recorded il regression 

coeffic~elll ( 3 1 ' 0  0 I and a low mcm square deviation of 0.43. 

Nunlber. of spikelets per panicle 

'I'lie t~~gllesl mean value for lhis character was reported for C 20 ' I '  I h ,  

( 1 39 1 I ) followed b ~ ,  Jyothi (1 26.56). The corresponding reysssio11 cocfficict~r.f 

are I .  I 0  ~ l d  0.96 respectiyely. 

\ U I I I ~ ~ I .  o f  g1.ains per panicle 

hInxirnum number  of  grains per panicle (1 I O 56) was observed for 1' 2 0  

-1' ( b )  and 11;id [he I o n  mean square dev~a t ro~i  of 10.57 The regression coefficienl 

1-111 t h ~ s  c l ~ l t l i ~ e  \ix< 0 8 2  

C1.ain ler~gth 

hle;m grain length recorded  as highest (9.04 mm) for local check 

\,11.1t3t!. J l  ~ t h ~  follo~\.ed by C 29 (8.10mm). The correspnnd~ng regression 

cocftic~enls a1 u 0 08 :uld 1 03 respectively 

C;lv;iit\ breadth 

Culture C 31, T (a) showed the highest mean value of 2.50 mm with a 

regression coei'ficiien of 0.90 and zero mean square deviation. Local check vartriety 

AhaI!.a had mean !.slue of 2.46 rnm with regression coefficient of 0.83 and Lero 

mean square deviation. 

Ntlrnber o f  days for. physiologict?l maturity 

Stabilily parameters for number of days for physiological maturity 

re\-eded that the culture C 38 had the highest mean value of 118.44 with a 

regression coefficien~ of 1.07 and a mean square deviation of  3.03 (Plate 3).As far 

as s I O N  mean value with good stability is concerned, the culture C 26 T (b) was 
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t~n\,ing  he lo\icsl mean value of 112.44 for this character with a regression 

cozfficient of 0.03 and dei'iation of 0.17. 

I000 g~*:t it~ tveight 

'l'he mean of the character 1000 grain weight was maximum (34.67) for 

C' 26 T I b). The corresponding regression coefficient and mean square deviations 

are 13.85 and 0.57 respectiveIy, Local check Jyothi had mean value of 33.44, 

regressron coefficient of 0.8 1 and mean square deviation of 0.4 1. 

Days to 50 per cent flowering 

The culture C 80 was having lowest mean value (83.44) for days to 50 

per cent florvering w t h  a mean square deviation of 0.56 and regression coefficient 

of 1 15 Cullure C 26 T (b) gave a mean value of 86.78 days to 50 per cent 

flowering The regression coefficient recorded was 1.46 and mean square devlation 

ol' 1 6 1 Local chcch Ahalya had a mean value of 90.56 days n h i l e  maslmum \ins 

recorded for C 26T (a) (95.139) (Plate 3). 

G t.ain yield 

Mean g a i n  yield mas masimum (7594.26 kg h i ' )  for C 26 T (b) with 

regressio~~ coeflicient of 0.09 and deviation of 20250.07. The second important 

culture to be cons~dered for selection was C XU which recorded 7164.99 kg ha-'. 

1.21. 1 155705 38 for  the parameters mean. regression coefl~c~enl and mean square 

dc.1 ~nllull rc.specti\~el~~. 

S11.inv yicltl 

C'ullure C 26 S 1-a11ked first \\.!lh respec1 to slraiv yield ( 1  5305.34 hg l ~ u -  
I I ~ r r ~ ~ i ~ c t l ~ n r e l y  hllo\i.ed b?' C 29 ( 1  49711 03 kg ha-') (Plnle 4). ?'he corresportd~ng 

rc:t-c~s~on cocl'fic~ents and rlleall squrlrt. dur,lalions are 1 ,114. 0.8 1 and 7XJ(135 .-3 I 

2113 ?OX525 27  

H u l l i ~ ~ g  pel.cerlt;lgc 

t-Iulling percentage nlaslmurn Cur C 80 (76 6 0 )  ivilh n regression 

coef.Iic1e111 oi' bclon I (0 86) and a comparatlvcl\. lo\\ mean square de.iiatlon of 

( 1  iS .4hnl\n had a meal u l u e  ol' 7h 20. regress1011 coefficient o f  1 I!, and 

rlc!1:11o11 of '0  17 





PLATE: 4 PLOT VIEWG OF CULTURES C26S 
AND C29 



Flillirlg pel'centagu 

hl1ll1112 percentage recorded h l~hes t  mean value of.Ot> 60 for C XU 1t11 

regressLon ~ o t i f ' l i c ~ c ' ~ ~ ~  01.0 82 and Inenn square de! iallon ol'0 I 1 :2t131\ A had nlcan 

1 ;ilu: (11 07  00 I\] th regressloll cocl'lic~er~l ol' I I .i iuld ~ilt.;ul stllinr t: d z ~  l,ltlon \)I' 

0 41 

rilllylosc toll tc11l 

h1;isiintim merw value o r  am!,lusc content (24) was noticed Tor culture 

C'  2X' with regressIan coeflic~enl 7.37 and mean square deviat~on 2 14. But \ \ , r111 

regard tu stablllt!:. culture C' 80 ~iehich recorded a regression coefficient of 1 1 0  and 

mean srlual-e de\,lntion 0.10 could be considered as stable. C 80 has rilenn ainylosz 

cotlrent 01' 22 SO :lhal~a recorded a mean c-due of 22.13: rcgl-ession coerficient ol' 

0 S O  and (lei ~ n t i f i t l  0.04 and ranked second w t h  respect 10 s~nbili~!,. 

Alk;lli s l~r ,e;~t l i~~g t,;tlue 

. . l r n o ~ y  (he nlnc rice cullures. highest mean d u e  oi' 3 . 80  was shon TI b!, 

C 80 Ila\,ing n regrcssion coefic~ent of  I .GCj and mean square deviation 0.02. The 

ci~ltur~'  C JIY ii'ltl~ rnem 1:aIile of' 3 63, regression coefficient unity and zero mcm 

square de\.iation wrui ranked lirst with regard to stabilily. Culture C 26 T (a) wilh 

LCI-o de\,iar~orl. regrcssion coefficient of 1.13 and mean value of 3.3h n,as the 

.izcond stable cullure for this character. 

VoIurnc. csparlsiot~ i-atio 

Tlle culture C 28 recorded mean value (4.13) for the character volume 

~ s p a n s ~ o ~ ~  ratio u ~ t h  Ion mean square dewation and regression coefficient unit),. C 

2 0  T (a)  had lnerul value 4 03: regression coefficient of 1.10 and mean square 

dz\~arlori 0 1 0  

KetmeI e lor~gat ior~  I-atio 

C 38 eshtbited n Incan value or 1.30  with regression coefficient o r  1.28 

and zero devia~ion 



Hcad lice recovet-y 

'I'he local check Jyothl recorded highest mean value of 86 67 with a 

regression coeffic~ent of 1 32 and meal de~brarion of 0.23. Ahalya had mean value 

oSX3 17. rcgrcssloll coeflicler~l o f 0  92 and devia~~on 0 5 5  

C'olorlr o f  g~. ;hi~~ 

The colour o r  grain tv;i.s red Ibr cullures C28, C3X, C2GS, C2hT(b): 

CSO. .l!,oth~ a ~ c l  :lhalyn while ivhite for C29 and C26T(d. 





5 ,  DISCUSSION 

(ienol! pi. s en\ironrnent ~ntc'racllon ~,ro\.~cic.s iiselrl ~riiiu tl1:it1(111 [ r l  

I L I L H ~ I I  l j stable gttlot! pes or er a range ol '  en{ lrnrlrnents. M'rde a t l i r l~ ta!~~?n to a 

part~cular ct~vir-ijrlrllcnr and conslstcnt perl'ormance of' cultures are 1t.7 I I I I ~ ) O I - I ~ ~ I  

f o r  1t1c de\,elopment of 1,arieties. 'fhe present in\.esligat~on was underhkcn to stud! 

ceuot!.ps s en\.irorlment interaction and to identifi' both high !-ielding and stable ., 
~ t . ~ l ~ l ! ' l , ~ j  O\ c[- (!I t'l'crenl 1oc;lliorls - 

TIIC hl l~r l ! .  "Genetic :unalysis 0 1 '  high yielding rice \*aricties of di~merse 

or~gin'. e\.nlu;irttd 56 high >!elding genotypes represenling \.arious eco- 

~eogrnpl~icnl conditions. The F; seeds of promising crosses were handed over to 

llle Agriculturnl Rcseurch Slat~on. hlannulhj. for funher e~raluation and this fbrmed 

lht! n~nter~al for the presenl in\/estigalion. 

The experiment on nine rice cult~ires was carried out in three difkrent 

localions nunel! klumuthy, Pattikkad and Adatt. Studies on r!arinbiIity. 

heniability: correlnlion. path analysis and stability in rice cultures were carried out  

The s tudy  in~.ol\*ed tiventy characters namely height of plant at harvest, total 

number o r  ~i l lers ,  number of producti1.e tillers, length o r  panicle, number of' 

splhelets pcr panicle. number of grains per panicle, grain length, grain breadth. 

number of d;~!,s l o r  ~3h!~siological ~naruril!.. 1000 grain weigh, days lo 50 per cent 

llori erl112. gr-n~r~ yel d. SLI-an. !.ield, hulling percentage, mi llrng percenlage: m-nylose 

con~ent. al knli spreading value, volume expansion ratio, kernel elorlgation ratio and 

head rice I,eco\8ety. 

' 1 ' 1 ~  rcsulis obtained are d~scussed below. 

1 GEKETIC t7ARIABILITY 

Thc. improvelnent of crops i s  dependent on magulude to genettc 

\,nrlnb1111!- and rz1211d to which desirable charac~c~-s art: hentable. 



The iu~alys~s of varianc,e revealed lhat genotypes differed sign1 t i cm~t ly  

101- ;I!! illc chat-actcrs studied in three locations indicating consideral-rlc I arlxtlon 

nltlong lhc Fcnrlt\,pes for al l  the characters H ~ g h  gt.not!'plc c o e f l i c ~ z ~ ~ ~  of \ :\r!;il t r i l l  

(GC'V) 1\35 o h s e r ~  ed for: lotal number of tillers. number ol' prorlucti\,e t i l l ~ > t . i .  

11uin bcr ol' splktlc~s pel- panicle. I 000 pr-;1111 weight. gram ycld 2nd slr;l\\ !.ic'ld 

o \  el- locnt~o~ls  i t l ~ l ~ c a t ~ n g  the scope oi' ~mproi-emen1 of' these traits. S I I ~ I  l i lt rzsu1t.c 

I ln\  L' hccrl tcporlt'd b!, 1311attachnt~.a ( 1078) ; ~ ~ i l  Ilas and Borthakur ( 1074) 

klod ol' the chnracLers showed Ion' difference between PCLJ tmd GCV 

suggest Ins that these cl~araclers were 1 east atkcled by environment and ~ h u s  

zrrlphxwed [he irnpurtnnce of these tra~ls  dunng selection progranlnle Dash c! (11 

( 1995) aid S~ngh and C'tloudaq' (1996) also reported similar findings In rlce 

52 HERITABILITY, GENETIC XDVAKCE AND GENETIC GAIN 

Thc ~ .n l  i~es  of  heritability m g e d  from 34.3 pel- cent to 08.3 per cenl. In 

getlernl. h12h cstinlates of heritabil~ly nas ll~djcated by  most of yield characters 

studied. Similar results were also recorded by Ghosh et al. (1 981) and Chauhan 

and Tundon (' 1084). 

Generic advance as per cent of mean was high for height of  plant at 

harvest. told nutnber of tillers: number of  productive tillers, number of spikelets 

per pu~~clt . ,  number of grains per panicle, 1000 grain weight, grain yield, straw 

!.leld and 1.01ume expansion ratio. Similar results were also observed by Sawant 

and Patil ( 1  !Nj). 

The nssociarivn oP hlgl  heritability with high genetic advance was 

obxer\.eil f o r  Ilcigh~ of plant at Ilarvest, number of spikelets per panicle, number o f  

:rains per prulicle. 1000 grain weight, grain yield, straw yield and volume - 
zrprins~otl r a m  n.hich indicated the presence of additive gene effects and 

co~~sequentl! n high genetic gain from phenolypic selection which will efreclive. 

Thr: results ~ i e r ~  it1 accordance w t h  the findings of Sin& et cil. (1386) and Nath 

n r~d  T;llt~h-d;ir ( 1097) 



High heritability and genetic ad vmce with high genolj-pic coefficient of 

variation (GCV) was identified for number of spikelets per panicle, number of 

grains per panicle, 1000 grain weight, grain yield, straw yield and volume 

expansion ratio indicating the preponderance of additive gene action controlling 

these traits and scope for selections. The results are in confirmation with the earlier 

findings of Panse (1 957). 

5.3 PHENOTYPIC AND GENOTYPIC CORRELATION 

A knowledge on the' degree of association among the quantitative 

characters would help the breeder to select those characters which are positively 

correlated with yield and elimination of characters ~YIzlch are negatively correIated 

with yield. Correlation coefficient is a statistical measure which is used to find out 

the degree and direction of relationship between two or more variables. It is 

represented by 'r'. A positive value of 'r' shows that the changes of two variables 

are in the same direction. When 'r' is negative, the movements are in opposite 

direction. 

Character association of a particular character in relation to other traits 

contributing towards yield is of greater importance in planning successfitl breeding 

programme. Correlations between characters is ir~portant in estimating the relative 

influence of various characters on yield and the magmtude of direct and indirect 

effects of yield attributes on grain yield. 

In the present study, it is revealed that grain yield was positively 

correlated with number of productive tiIlers, total number of tillers, number of 

grains per panicle, number of spikelets per panicle, 1000 grain weight and head 

rice recovery over locations. These findings are in agreement with those reported 

by Singh et al. (1984) and Janardhanam et al  (2001). This Qpe of positive and 

sipficant association between yield and its components is highly desirable. Hence 

selection of these traits is useful in obtaining simultaneous improvement of the 

associated characters resuhing in increased yields in rice. Sipf icant  positive 

association of grain yield with number of grains per panicle was noticed. 

Bhattacharyya (1 981) also reported significant positive correlation of grain yield 



\\-it11 number  of grains per panicle under saline stress conditiun, Number o f  

productlr-e tillers ii:as significantly and positlr,ely associated iv\,ith grain yield 

Siinilar result \i as repofled by Manonmani el al .  (1 999). 

Contraq- to lhis, Chaubey and Richharia (1993) observed number of' 

PI-oductive tillers and grain yield did not ehibi t  positive carrelalion. 

Grain yield showed positive association with number of  spikelets per 

panicle Ro! and liar (1992) and Chauhan eel a/. (1993) also observed positive 

;~v.ocia(~on of gram yeld with number of spikelets per panicle. All the cultures 

recorded highly significant and positive relationship between total number of tillers 

and grain yield as recorded by YIal~ajan et al. (1981). Therefore selection for q' 

one of the characters would offer scope fbr simultmeous improvernent in all 111ese 

characlers 1n ndd i~ron  to impro~,ing the yield. 

Thc ~nterrelationship among characters showed that number of grains 

per pmlcle and 1000 grain lveight had positive sigificant correlation. Head rice 

recoiren and nunlbcr of  grains per panicle indicated significmt p o s i l l ~ e  

association Tller c INS significiult nssocixtion between number o f  splkelels pel- 

~~aucl l t  ttotnl nunlber or' 111lers iu~d nurnber of productive tillers per pmicli.. 

Significanl  posit^ \-c :issociat~o~~ of total number of  tillers, number of spilielets per 

panicle, t ~ u m b e r  of' productive tillers with 1000 gr*aitl t\.e~ght was obsen,ed. I lead 

rice reCw c'y, 113~1 posi11i:e association n,ith 1000 grain n,e~ght and number o f  

~ v o ~ l u c t i i c  lillcrs Nuinber of grains per pnr~icle and number of' sp~kelets pcr- 

panicle s h o ~ i  t.d p v s ~  tlibe signilicnnt correlation Significarlt association ni' lot;~l 

~l i i r l tbcr  0 1 '  (11121.s \\,ittl number of'griuns per panicle was obsen.ed. This points c l u r  

t i )  n f k r  th:it selectron for toral number  of t~llers ivill simultaneously irnpro1.e the 

rlut11he1- ol' gaills per pru11c1e. The same trend was noticed for number o f  

productl i  c: tillers artd nunlher of  gains per panicle. Number of  producti\,e tlllers 

ns posilli ?I!- ~ I S ~ O C I ~ I ~ ~  \ v ~ t l ~  number o f  spikelets per panicle and nu111 bcr of' 

grains pcr pan~clz \i,hlle number of spilielets per panicle !\as pos~t~i.elv ;usocl;~ied +, 

\\ lth I I L I I I I ~ ~ C ~  ot'griuns per panicle. T h ~ s  \\.as in concurrence ~ ~ t h  earlier reports of' 

J a n a r d h a ~ ~ a ~ i ~  ct r~ l .  (200 1 ). 



Association of number of days for physiological maturity, days to 50 

per cent flowering and height of plant at harvest with grain yield is negative whch 

is advantageous. Ths indicated that it may be possible 10 obtain heterosis for grain 

!.ield b!~ reducing the plant height and duration. The negative and sipficanl 

association of number of days for physiological maturity with yield indicated that 

long d uratjon varieties were less productive. Negative associaon of height of 

plant al harvest with grain yield is due to characteristic feature of semi dwarf 

genotypes. T h s  was in confirmity with the findings of Hargrove et al. (1 988). 

Correlation studies showed that selection can be practised for number 

of productive tillers, lolal number of tillers, number of spikelets per panicle, 

number of grains per panicle, 1000 grain weight and head rice recovery as these 

characters rnrulifested positive and significant correlation with grain yield in all the 

three localions. 

5.4 PATH ANALYSIS 

Pat11 analysis provided an aid for sorting out total correlation into direct 

a7d indjrect effects of different characters on grain yeld. Many authors utilised 

path analysrs to categorize  he direct md indirect effects on grain yieid in rlce 

(Chaube>- and Richharia, 1 993; Rajnrathinslrn and Raj q 1 992: Sundaram and 

Paltmlsrun!,. 1 '394). 

The results of path analysis revealed that 1000 grain weight and number 

of spikelets per panicle had the masimum positive direct effect on grain yield 

These charncters e-h~bi ted  positir:e significant correlation bvith grain yield 

suggesting thn~ selectior~ of these trails could bring improvement in yield of rice. 

Path coefficient analysis at Mannuthy revealed 1000 grain weight as the 

111ost important character because of its higher direct effect followed by number of 

days ~ O I -  ph!~siological maturity and number of spikelets per panicle. Rajeswari and 

Nadnraijw (1997) also observed number of spikelets per panicle had direct effect 

on gain ).ield. 



Days to 50 per cent flowering recorded negative direct effect on grain 

yield. But this was not in agreement with findings of Balan er al. (1999). They 

observed v e y  high positive direct effect of days to  50 per cent flowering on grain 

! ield. 

The high correlation of the characters number of grains per panicle. 

t c j ~ a l  I ~ L I I I ~ I I L ' I  U!' 11llor5. 11umbcr ol' prr)ducllve idlers 'and head rice recoven i v ~ t l l  

gal11 !ield n,as due to the h~gh Indirect effects of these characters on J leld 

Therefore these cllaracters should be utjlssed In the selection programme to ohtam 

Iirghel gram > icld 

Anal!-sis o r  path coefficients at Pnitikksld revealed highest direct effect 

011 grain y ~ e l d  I'or nutnber of spikelets per panicle followed by 1000 grain n,eight. 

N u m b e r  of grains per panicle exhibited negative direct effect on grain 

!~eld bu t  had posrtive significanl correlation wilh grain yield. Thls is due to the 

Iiigh irldlrect efrect of number of grains per panicle through number of spikeleis 

pcr pa~~icle  and d a ) ~  to 50 per cent flowering on grain yield Due imporlmce m~ght 

he g11-en in seiectlon progratnme for the character number of grains per panicle as 

t h ~ s  chnrncler recorded positive and signiiicant association with grain yield and 

the!. eserted 111gh indirect effects on grain yield. 

The tola1 rlumber of tillers, number of productive tillers and number of 

grnlns per panicle should be considered Tor selection probpmme for grain yield 

rndicnted by its high indirect effect on grain yield through number of spikelets per 

panicle ad dal's to 5 0  per cent flowering. Ths was also supported by their high 

corrclnt~on coefficient with grain yield. 

It 1s suggested that in general selection for grain yeld could be eficient 

i f  i t  is based on 1000 grain weight and number of spikelets per panicle as these 

characters sans tied both the requirements of association analysis and path 

coefXcient nnal?msis. 



At :\d;~n, path coeflicient analysis showed that nunrber of splkelets per 

pnrlicle had the highest positive direct effect follo~ved by 1OOO grain weight and 

days 10 5 0  per ccnt flowering on grain yield. The importance of hgh direct eEects 

ol' number of spikelets per panicle on grain yield was noticed by Janardhanam et 

ni. (100 1 ) 

Maximum negative direct effect on grain yield was observed for 

number of d q s  for physiologicd maturity. Ths is in contrary to observation of 

1111s character at Mannuthy. At Mannuthy number of days for physiologcal 

maturity showed positive direct effect on grain yield. Ths indicated that this 

characler is influenced by the environment. 

The hlgh correlation of the characters total number of tillers, number of 

productive tillers, number of grains per panicle and head rice recovery with grain 

yield was due to the high indirect effects of these characters through number of 

spikelets per panicle and number of days for physiological maturity. 

The direc( and indirect effects of the constituents yield lrails on yield 

d~rfered fionl location to localion shoising the fluctuations in the quantum of  its 

contribution in relalion to environment. I-lence from the results, it could be inferred 

thai the traits 1000 grain weight, number of spikelets per panicle were to be 

accounted for direct selection during yield improvement. 

5.5 GENOTYPE X ENVIRONMENT INTERACTIONS 

Lemer ( I  954) coined the rerm 'Genetic homeostasis' for the mecha~ism 

b!' \ \ ~ l i i c l ~  genolypes are flesible and can adjust lheir genolypic and phenotypic 

states i n  response 10 the different environmental condilions Genotype x 

En~~ronrnent (GE) interaction has been an important and challenging issue among 

p l ~ u ~ t  breeders, genelicisls and agronomists engaged in performance tesllng. GE 

irlreractlon is noliceable, when geno0.pe.s subjected to evaluation rank differently 

~ I I  difrerenr el~~,ironments. To assess Ihe genotype s environment interaction. 

tiininly three 1)aralnelers are used namely mean performance of  the character. 11s 

rcgl-essiuri coe llic~erir arid dew at ion from the regressio~~ environmental index. 



.r\ stable genotype is one ivh~ch shows (1) a h ~ g h  mean peld ( 2 )  n 

rc.g~-esslon coeflic~ent around unity and ( 3 )  a mean square de~~ ia t i on  horn 

rr'grc's51011 rlear /eru 

To assure the stability of genotypes lineal- regresslon could be regarded 

ns ;i r-tleasure of response of a panicular genotypes and deviation from regressloll 

s l lo t~ ld  17s consider-cd A. a better measure o f  stabilin, [Jatasra and Pnrodn. 1070 nnil 

f3ecl\e1-. 10s 1 ) 

171e results obtained tbr  stabilit!, a n a I ~ , s ~ s  are discussed characler-n~sc 

n d o p t i l ~ ~  the 1llode1 or' Ebcrl1nt.t and Russel 1 906) 

t-lcight n f  j ) l ; l~l l  : ~ t  h a t ~ e s t  

S r a h ~ l ~ t ,  ~,ilraI-ntlers ~dentificii C' 20 'I' ( b )  \\ ~ t h  loit nlc;u~ ~I\ I ; I : ,c 

dc i  i a h o ~ ~  ;mtI  t cg~.esslun coci'ficlent of near  ini it\. ns the mosl stiihlt. el- 1112 

Ificnlio~ls. .4s L I ~  as mean d u e  IS considered, I ~ I S  culture has l o i ~ e s t  I-ncnn \,nlue 

i\-hich 1s dt.s~l.,zble 111 the case ol'height of  plant at harvest. 

1'0 tal IIIIIII her o f  tillers 

The c u l t ~ ~ r e  C X O  w ~ t h  the maximum mean value ruld regresslon 

coclticiznt near. UI~II!- rmd lon-est tnean square dek-iation is considered stable ot:er 

Lhc Iocationx 

'I'hc culttrrc C: 26 T (b) m ~ d  local check Jgoth with high mean value, 

lo\\ Illeall square dc\ .~nt ion  and regression coefficient of near unity are stable and 

are suitzd to the en~~i ronn~ents .  

1,eilgth u f  panicle 

h,learl length of panicle was maximum for culture C 26s. The culture 

s h o w d  lo \\. de\,i arion and regression coefficient of near unity. Stability parameters 

ind~catcd that C 26s is stable for this character 



Number of spikelets per panicle 

C 26 T (b) had maximum mean number of spikelets per panicle 

Iblloned by local check variety Jyothi. They had low mean square deviation and 

rcgession coefficient around unity. Fluctuations due  to the environments was 

~niich restricted Cor these traits. 

h'utnbr*~' of gtnilills pet- panicle 

C 2 6  T (b) had the highest mean number of grains per panicle. The 

culture recorded lowest mean square deviation and regression coefficient of near 

unir!.. High ar~d desirable performance of the culture in different environments is a 

posrtive point to rate i t  as bel:cr and stable one. 

C; I-iiin length 

C' 2 0  iud Jyothi shoned stab~l~t!, for gram length ~ndicated b!. 1ht.11 t i ~ y t ~  

Inean value. /.era mean square del-iation and regression coefficienls around unll) 

C' 2(1 ?' (a) had the maxlmuni 111earl grain breadth follo\\,ed by Al~iil!,:~ 

Thcir zero tnenn square deviation and regression coefficient of around unil!,. along 

\\-it11 high mcrul irldicaled thzir stable performance across envlrorunents. 

Nurnber of  days for physiological maturity 

C 26 T ( I ) )  with lon. mean square deviation and regression coefficierlt of 

near unit!. 1s stable over locations. As far as the mean value is concerned, this 

c iilture has the lowest mean value, which is desirable in the case of number of days 

Ibr  ~-lhysiological maturity. 

1000 grain weight 

C 26 T (b) and local check Jyolhi are stable and suited to different 

envirorm~enls indlcared by high mean values, low deviation from regression line 

and regression coefficient around unity. 



I);~ys to 50 per cent flowcling 

The culture C 80 which exhibited lorvest mean value for the character 

ivith low mean square deviation and regression coefficient of near unily is stable. 

Gi.;lin yield 

S~abiltty parameters of maximum mean grain y~eld ,  low mean square 

d e ~  lation and regession coefficient near unity for culture C 26 T (b) indicated that 

this culture was most stable for ths  character. The second hghest grain yield was 

~ndicated by C 80 with regression coefficient near unrty but with a slightly higher 

deviation Srotn regresslon. 

Straw yield 

Stab~lity for the cultures C 29 and C 26 S was indicated by the high 

mean values. low mean square devialion and regression coefficient near unity. 

Hulling perceatagc 

The culture C X O  and Ahdya with a regression coeflicient of around 

unity and Ion mean square deviation are stable over locations. The Iocal check 

Jyothl \\.ith m a ~ ~ r n u m '  deviation and high regression coefficient showed good 

performance only in favourable environments. 

>lean milling percentage was highest for culture C 80 followed by 

nl~al! n -['he! arc stable due  tu their regression coefficient near unity and low mean 

square de\ lation. 

C K O  and a h d ~ ~ a  showed less fluctuations due to environments for 

am\lose conttnl inc-l~caled by thelr regression coefficients near unit! a~nii mean 

de\-~ution near 10 zero. The culture C 28 eiwnthough not stable had the maximurn 



Alkali spl-eiiding value 

Thl: h~ghest mean alkall spreading ialue was indicated b> the cu1tut.e C' 

x o  WIIII respect to the stab~lity, C 38 and C 26 1' (a) are most s~ahlt: \ v ~ l h  /.era 

n l c w  square dc \  lation and regression coelliclcnt of unrt!. 

\'olume espiltlsioll ratio 

The h~shest mean volun~e espans~vn ratlo was Tor culture C 20 T (h )  In 

rerrns of stabil~r!. C 26 T (a) and C 28 are the most stable nrith resesslon 

coeffi clent o r  unit! md near zero mean square de~iation. 

Kct-neI e l o r ~ g i ~ f i o ~ ~  ratio 

The culture C 38 was less flucluated by the environments indicated b?, 

thcir t l i g l ~  mean { d u e ,  Lero deviation and regression coefficient near unit?.. 

Head lice rccovely 

The local checks Jyothi and Ahalq-a with high mean values. regression 

coef'riciellt near ui~l? and 1011, deviation lvere found stable and suited for all 

locatlol~s. 

Slabilit!, paralnelers showed that out of 9 cultures, C 26T(b) was stable 

for heighr of  plant at harvest. C 80 for total number of tillers, C 2GT(b) and Jyothi 

for nurnber of productive tillers, C 26s for length of panicle, C 26T(b) and Jyothi 

Tor nuri~ber oT spikelets per panicle, C 26T(b) for number of grains per panicle, U 

29 'and J yothi Tor grain length, C 2hT(aj and Ahdya for grain breadth, C 26T(b) for 

number of days for physiological maturily, C 26T(b) and Jyothl for 1000 grain 

wight .  C #O for days to 50 per cent flowering, C 26T(b) for grain yield, C 29 and 

C 2hS Ibr s t r a n  !,ieId, C 80 and Ahalya for hulling percentage, C 80 and Ahalya 

Ibr i-t~illing percentage, C 80 and AhaIya for arnylose content, C 38 and C 26T(aj 

for alkali spreading value, C 28 and C 26T(a) for volume expansion ratio, C 3 8 for 

kernel tlongatiorl ratio and Jleothi and Ahalya for head rice recovery as indicated in 

Table 18. Thus culture C 76 T (b) had maximum grain yield and was stable for 

 nus st of the !*ield contributing characlers like heighl of plant at harves~, number of 

p r o d ~ i c t ~ ~  e tillers, number o f  spikelets per panicle, number of gains per panicle, 

nurnber of dn!.s Tor physiological maturity. 1000 grain weight and grain yield. 

Stilbilit!. Ilill-;lnlt.lers indicated C 80 as  he nesr stable cultul-e. C 80 was stable for 



~hc. characters total number of tillers, da1.s to 5 0  per cenl iloxvenng, hulling 

percenlage, mil11 tlg percentqe and amylose content (Plate 5) .  



'I';d)lc 1 S. S ~ a h l l i ~ y  of gr-i~ill yicld and !.iclti componc~lls in nine rice cultlrres 

I - H e ~ g l ~  t oC plant at hrlrvest. 2 - Total number of tillers. 3 - Numbcr of producti\.c tillers. 4 - LerkgtI~ of panrcle, 5 - Number of spikelcts per panicle. 0 - Numbcr 
ol' grains pcr panicle, 7 - Grain length. 8 - Graill brcadtli. 9 - Nurnbcr of days for phys~ological nwturity, 10 - 1000 grain weight. 1 1 - Days to 50 per cen! 
tlon-ering. I 2  - Grain yield, 13 - Straw yield, 14 - Hullirlg percentage, 15 - Mlling percentage, 16 - An~ylose content, 1 7 - Alkali spreading value. I X - Volu~llc 
czp;lllsion riltio. 19 - Kcrnei elongation, 20 - Head rice recovery 







6 .  SIJMMAKY 

A svslema~ic study was undertaken in the Department of  Plant Breedirtg 

and Genetics. College of Horticullure, Vellmikkara during 2002-2003 to analyse 

the slabili ty of rice cullures under different locations. 

S e l e n  rlce cultiires C 2 8 ,  C 79, C 38, C 26 S, C 26 T (a), C 26 T (b), C 

X O  alot~g with live local checks Jyothi and Ahdya were malysed for stabilil), at 

three locallons Marlnu~h!.. Pattihhad and Adatt. The results are summarized as 

bclo\i 

1 Slgnificmit dilrerencc among nine cultures ntre observed for mosl of the 

characters. Rut  the variabilil>- estitnates 17aried from location to localion 

2 .  High herrtability estirnates were identified for most of the characters. 

Herrlabili~!, of characters d~f'fered from Iocation to localion, 

3 Correlalion estirnates indicated thnt the characters total number of tillers, 

~iu~rlbcr- of produc~i\.e tillers, 1000 grain ~i.eight, number of grains per paniclc. 

n1lmbt.r ol' sl~lhelets per p;lnicle auld !lead rice recoven, sl~c~\\crl  p o s ~ ; ~ \ t .  

ct~r-t--cla!rt?r~ \? I  th grail, !,iclJ I)\ er t l ~ c  locallons. The character3 shot\  t.11 

d~ficrential rales of correlatio~~s at different localions. 

1 !-lc.ighr i l j '  plnn~ ni Ilnr~,est. number 01' dn\.s for physiulug~cnl mnturrr! ~ n t l  r ! l~ \  5 

I L )  511 j)t?r' ccrlt tloi! el-rng esh~biiecl nt.gatl\rt: corretntion ii i t 1 1  gr.;lln ! icltl I!! dl- 

Irlc.;l~lon~ irlillcnting thnt lo\\-et n ~ n g n ~ t u d e  of these characters Incrensc. !.itld 

5 rjirecr iitlcl i n d ~ r z c ~  effects of characters on yeld showed ~ ,ar ia~ru t \  h c t \ i c e ~ ~  

!~l2;1110115 

0 .  1 O ( ' I ! ~  2r:un \\,eight and number o I' spikelcts per panicle shorved tnnsimum 

~xw't~-r: dirc.cl el'fec~ o11 grain !,ield 111 all the locations 

7 A 1 i i l ~ ~ b e r  ell‘ ~la!,s for pli>,siological r ~ ~ a ~ u r i l y  had high positil-e direcl erlkct on 

grain \ 1 t . 1 ~ 1  a1 blcu~~~uth!. i~,hereas 111e sane  cliaracter sliowed high negatii-t: 

direct cl'lkct on ye ld  a1 Adatt 

S Stnhilil\- parameters shoi\'ed that oul  of 9 cullures, C 2fi'Ub) u.as stable for 

11cig111 ol' 111~11 at harvest. C 80 for lolnl number of tillers, C 26T(b) and lyothi 

fccr number  of productiv,e trllers: C: 2GS for length of panicle, C 26T(b) and 

J! U I I I I  Ii~i I ILI I I I  bcr of  pikel lets per panicle. C 26T(h) f o ~  number  of  grains per 



parl~clc. C' 70  and J y t h i  tor gram Icr~gth: C 2G'T(a) and Ahalyn I'or Emin 

bt-cadth. C' 7(,T(b) Tor number of da!.s for pl~~~siological maluril>,. C' 7,hl'(b) 

m d  l!,othi Ibr 1000 grain weight, C 80 for days to 50  per cent flouerlng. C' 

2hT(b) l i ~ r  gram yield, C 29 and C 26s  for straw yield, C 8U and Ahal!;a for 

hulling percentage, C 80 and Ahdya for milling percentage, C: 80 and Ahdya 

1.01- amylost. content, C 3 8 and C 3hT(a) for alkali spreading value, C 28 aid  C 

ZOT(a) Ibr  \ olu~ne espu~sinn mtio. C 3 8  for kernel elongation ratio and Jyothi 

auld .4hal:,a ror head rice recovey. 

( Culture C: 26 T (b) had maximum grain yield and ivas stable ior most of the 

!wid conti-ibuting cl~xacters like height of plant at harvest, number of' 

producti~'e tillers, number or  spikelets per panicle, number o f  gains  per 

panicle, number of  da!,s for physioIogica1 maturity, 1000 gram weigh1 and 

grain ~ ~ c l d .  Stability parameters indica~ed C 80 as the next stable culture. C X O  

was stable for the characters total number of tillers: days to 50 per cent 

flun eI.lng. hulling percentage.  nill ling percentage and amylose content. 
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ABSTRACT 

'I I IC  111-CS~I I I  slt~d!. .C; x I: I I I I C ~ ; I C I ~ O ~  In ~ l i u  I:(, gcller-;itrun of' i t  ldc. 

c rcxses  r)l' TIC<: (Oy31 ~.(1111~11 L.) '  \\:as carried our under the Departn~ent ul' Plant 

Brzedirlg and Cienerics. C'ollegt: oP Horticulture, Kerda AgriculluraI lIni~:ersit>'. 

i'cl1an1kbar.a The s~ud!  was carried out for 20 characters in nine rice cuIti11-es a \  

three Iocal~ons I-i/: . hlannu~h!., Pattikkad nnd Adatt. The esperiment esrirnated t i le 

I ariahilit!,. her~rnbility, correla11on, path coefficiel~ts and slabiIit! ibt the 

charac t CI-s 

1iigI1 ru~nbll~l! ,and heritabilit~. ~1.a noticed for l i ~ o s t  01' thc !icld 

ci~:lrric~ers The esti~ilates of 1 ar~abilit~r and heritab~l~t?. \.aired n~deI! bet\\ cen 

locarrons i t l d~ca~~ng  the preponder'mce of the en1.1ronment Correlat~on and d ~ r e c t  

and n ~ d ~ r e c t  effects of the characters on yield also differed between the 

~ r i \~~ronmen t s  indicating IIle profound influence of locatton on the character. 

Srabilil~; maI!.sis revealed that among the nine rice cultures studled, 

ctiliure U 20l'(b) i tas  round lo be stable over locations for most of the yield rralls. 

CuI~ure U ?I,T(b) had ~nasirnum grain yield and was stable for most of ihe yield 

contributing characters like height of plant at harvest, number of productive tillers, 

number of spikelets per panicle, number of grains per panicle, number of days for 

l~l~!~s~ol ogical rnaturi ty, I 000 grain weight and grain yield. C 2(iT(b) showed 

su l~e t lu r  and stable perlbr~n~mce in the hill tracts o f  Paitikad, Kole land of  Adalt 

ilrlci nl M ~ I I I ~ u ~ I I ! ,  Srabilily para~nzters indicated C 80 as the nest stable culture C 

8 0  \\,as stable fbl- the characters total number of tillers, days to 50 per cent 

110 \ \ , c r~  us. I )  t ~ l l  ins percentage, m~ lling percentage and mylose conlent. 
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