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Th& phenotype of on iisdividuel is fehe of an

interpl.aF b®tw«ers Ifea giijsotype and thai ©nvironment. in

which 4t: d0v«lop«»- furth^jftaore# the effects of geraoty^

and snvlrosisRent aay isot. )3« ind®p®ria«snt» is, specific dif

ference of environment roay have a greater eff^et on «oi!»

g9not:^l>es than on others# or there may be a ehang© in the

ranking of genotype® when measurad in diverse enviro.nmi»nt«^

•tq# mis iaterplay o£ genetic aM laon-gejietic effects on

the phenots'pe expression is, called ganotfpe«c'f5trir©nment (<#c)

interaction#: 2he failure of a genotyj)® to give the «ama

responsis in different environments is a definite indication

of GS interaction#

The environraent of an individiual is mad© up of all

the factors other than genotygxie of the inj3ividual that

affect it» ^tevffilopment* SJiat is to say Bmimnm&nt is the

.sura tcstal of ail non-genetic factors extarnial to the

organissa. ^ere can two kinds ©f enviroments - micro

and Eaaero# Micro environmasnt is fch« environment of a single

organism as opp^ed to that of another growing «t the »a»Hs

time and alfrost at the aarae place* Especially, micro en

vironmental differences are those environiTserital fluctuations

vhich ©ccar even when individuals are apparontly treated

el ike* On the other hssnd_# environments that are potentiaJL



or realised wit3i4n a given area a»d psrls^d of timn «if«

-f t«£err<gd to- collectively aa macro environnierit* A piacro

enviromnent. Cisn thus be considerad m a coll#ctio» of

micff© envi3?oniT!©sit;« *• -tlsst @r® pstantiail thar^lr!» Dif*-

ferent lOGatlons and climates ani ©van different rsanage-

m«nt praetiees ar« tKKaaples of m&cm envirorcrissntel dif-

^ SsitenQeSm it 4s to l« noted that# the ©ffeet. of wicro

onvironmant ot an organism as well as its interaction with

different @eix>typ«» is laaually wry amail. • It i« macro-

enviromentsl dsviation and interactiongi ^ith gersotyp#

that can bfe isolated and tested for its sigQifleassc*.

stability in perfomanG© is 6n« o£ tho ipsst d««irabl®

properties ©f a -gamtyp#* 'Bionqh the coiseept of stability

has tsot y-at feeei& staisdardiesd imd in fact, it iraans dif

ferent things to diff«r«ot scl«ntists «iia figures in dif-

f®reJ5t cs^ntffixtsj. Pl^t Sri«d«r8. werai -JBlyra^s conecrnsd, with

the stability of the qultiv^s bred by thera and wiers uaturally

interested in ii»esur4ng the smm in a stetisfeicallY valid

mannar. Pioneering %for)c was don« in this regard iby

Ebarhart and Rsisaell (1966)# Broadly, tb© concept of

>stability o£ «:}rop yields i^'as looked frotu th.r<5e angles

<K««d ^ ^«1936) v4s«, Ci) variation over tisi© and space,

(ii) the interaction with «nvironro©nt and Ciii) as th©

invars© of rials associated with a parfcicalar crop/variety/



f>racfci«s«# :M far as breedairs am coneeg:n«d, '

they a&de threis diff®r«iic«» in tJi© coF.c®pt of

stability of a g&mtypm (h$Ja 1986) • a® followa?

(i) A 0«f3otype Is co»sideir«<a to b« afcolale, if it»

emoj3,g ^iivimmsasst varianc® is ssjali#.

Cii) A fenotype is coissidered to be if its

res|3on«« txj envlromsnta i# pairallel to the RHlan

.jfeap^nse of all genotypea in the trial.

(lii) A g«notyp« i» c:»nsl^«]r«<2 to b« st^^blG, if the

s?«set5 square Icoin the regrasaioa inoctttl

on <8irjviffo.nm9ntal if5d«t i® amall#

Hmsurm of stability in plant bir«e.c3ing am hm ob-

t«iined from estiraatei of the ^esiotype-ersviroBn^ent int«ra»

ctiOHS^ Various methoda have feeen piropQsei for mtatiitical

analysis o£ ,iiit©raetion in gejnisral and geootypip-erjviirOB-.

mnt iQB) ifitoractiois in partlail.3Jp» Much h&a b«»a

done on this asubject botJi by tVm statisticisias ijiterestftd,

in ^n^additivity in general aind by thoae including «gro-

n©jsiistsj breeders and genaticiat# who are pa&tiGtilarly

eorscernsd with genotype-environn^nt {GS) iato-raetioa.

Different mthom &M studying th® stability through

genotype-fHswironment inte^aotion ar« (1) Sberhsrfe and '

Ru»a®llis C1966> r«gra«siosj coefficient aJifi eieviatlon
2

from regresaion (ii) HricJce'a U966) ©eovalence



(ili) B&zkim Jink* a (1968) deviation param^^ttr

^ (iv) Ffeeman and P©rkiii*a! {1971) regression cejeffieient
2h^* aM deviation from regression and Cv) shukla'a

<19?2) ©taSsiXity variance

QBsm® (Sesamura indieum £»•) is ian iraportont aadi

ancient oil yielding species cuitivatedi extensively in

India, Burtnaf Indo China# Chine^ Japan, twe bot-ter and

dlrier parts of Africa and the Hediteranean fsglon# In the

re€«nt years« its cultivation has Iseen rsceivlng iraich at

tention in VBPk, Mexico . and parts ôf Latin .^^nerica^ Sefiame

^ is grown for its seed and the oil it contains* "Shm eeed is

high in oil content (50 to 60%) Isut low in protein (25%) •

It is sXoh in ealcium# phoephorous and vitaiiin s and i«

highly nutritiotas#

.-i I.n In^is, iseaoffis. i# grown in an aroa at 2,4 million

heetar^s producJing only 0.5 million tonnes of seed every

year» India standa next to Ghina is eoaaaag seed production

with 24,5 per cent ©f the world'is ^rat^ Ijroduction# It is

grown i,n the central statee Ixjth as kharif afjd rabi crop*

Seaam« is the tnost valued annual oil eeea orop of Korela

grown in sari erea of 141S3 hectares with m- anneal seed pro

lix auction of 3648 tonne» p&t year (svemp 1935)« It. i» culti

vated in w®fcland» during suainer (January to iipsll) and in

A uplands^ during refoi (Ats^uet-^ecenifeer) ♦



Ladk of high yielding varieties suited to the dif»

f©r«nfe soil typas ar)d a@$ons la th« mais^ factor limiting

feh© production of .seaara# in this atat^. KaysTr^mlora I ana

Kajraraikialaiti 12 ar« the two impiroved vsrietioa already c#!©-

a«ed tor OTltlvation,

P Gemt^P^&nviconmetnt (GS) interaction .will hm always
having a definit® influenc« on tte seed pr&uuctlon of any

crop ospeci^ly in the eas« of s«aame,- svari though th«

varieties Rsynniikulam-I and Kayamkulafn-lX were r«Xeas»a# it

may or may mt suit all localities and all oeaaons^ H®«c«

^ it is .higlily essential to find out V€iri@ties cmitabl« to

all regions talking into cornsideration the Gii; interaction#

The present study haa to^n cbisaueted fis clioose a cars-

sistent variety for all tha regions ana ail seaion# is the '

X. light of geix>typa-environmeiit interaction with the following

objectives*

Ci) to «v<sluQt4> the ©xisting techniciieo avaiXabl#

for studying GE int^sraction in ses.oRiei

<ii). to develop new co3t^#pti! mi& raetliods te solve ®ob®

psrobleras peculiar to crop «e®ame li'ao rjon-lirwiarity

of int«raetiDns|, noiviorteiogonaliti/ of Seta and' dif-

ferant patterns of ^•notyp«-»«nviroGS(3i3t (0E) ister-

•actions that arc •ncousjt®r«d while studying the

stslsiiity of vairl«ties sioKiltaneously for s«v«raX

traifca*
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f!-i0 technSquas of g0!iotyp«^*«»viroajr«r>i; Interaction

cais be studied through aifferent mefehoas. iflth ishia in

vi«w, the st^ility p«irfoirmance of varieti«s of

sesame w«re mmmied teased on six useful cliaracttire - s«®d

yield/plot, nuisiibex" of daya fojf flowering, 1900 seed w«ight,

oil content percentage# »*ed[ yiel^/plont n«iiiito©r of day®

to sTiQturity Individually and cornbinedly wercs i.nveatlgat«d.

Over and above the already available five t-schniques *

Eberhart i3sv3 mmnllg Pes'klm md Jinks^ Proemon and

P©rl:ins, i^rlcke's ecovalenc® nsetho^S &aa Shvil-ile*» stability

vaifiarscs the inaividual chacactsirs# t.)m multi-

variate i?ros®aures - aelnctioB ind«x mth^a arid: priBcipal

componcTit mthoA w«r© also us«d to have id«a of OB

tnt^ractiom liy talcing into (^Rsid«ration.f «I1 the characters

s imulfcaTJsoualy•

Oat of tfea fffeisting fiv# tachni<p.es» i-jriekit's eeo-

valence s-^athod ana Shukla*# ffiethocl relate to r.oK»^linearity

of inteiraetioii# S®la«tion in^mc inethQd ar^ ptineipal

compon&ni; ntethod air« bas4t<H. on fsultlvariat.© •SGchnl«ju« con-

jiidering slt^ltatotously several traits*
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'Sh& g@siot5rpG*«rivironm©nt (OS) lutaraefeion haa betn

widslF observad to pla^ an impdrfeant in expres

sion 0i p5iistiotyp0» la the last om mM. a h-alf a«c«des a

"considerabie aaxsunt ©f mtk ha* been to an^yse ana

interpret CE isiterastion^ CSompileatioiss ajfi-siiig froxa aif-

ferentiaX I'espoR®® of gemtypeai due to different envlron»

ments hma Sseen coijaMered in detail by ajassy w©r>ser«.

fiahor and M^kenaie (1923} e^nsiderifsg. t!ie ffianurlal.

r«3poRs-«s di|ferei?t potato vari^tias^ concl^ids^ that

tJie yi®l.ds ©f ^iffereet varietiae iisad«r different nianuriail

treatment are feetter fitted by a proauGfe than by

a araun fonmila.

Yates md ^chraa (1938) ha» given a of parti-

tioniias •^© int®r4etl0ii. Hum of equares* fh^sy regressed tine

gemtTpe m^ms on the enviroisaiental nsearts, ecdcuiated by

taking th^ average of all genotypes in that enviiroRment

anci partitioned GE int«ractios»' into two cm,po.mTits, In

their vfDrIca,#: tl-i® degree of association £!3twe!®« varietiai

difiemmm m& general fertility c«a-^ further inveeti-

gated calculating the' regression of yioiao of the

separate varietiea on the mwa yields of all v~ari«tles«



>

spragw® oM :Fed(»r«jf C19 5,1) -used vajriaaoQ coa^ponenta

approach to show how variance coiaponentu, caulc bar used to

e^parait© th® effects of genotj^, envirorsrftents and their

interacfeio.ns by eqaeting the observed m©aii sj^aires in .the

enatlyais of variance to their exptjctatio&is in th& random

iaodel» Tsnm- estimates of error# year x variety* iocstlon x

variety aisl ^eriety variarice components, worn ofetained from

a series of top cro»si# single cross and tofeie croese® of

varieti^ yield comparieosis grown in Xowa ilta^iag the period

1940*li47* ^t5«- result obtained, suggested tliat the optimim

dietri&ution of a giveu liWBber of plots^ disregarding coots

would be on© replicate per location with an increase in

•nujnnbar qf loeatiosiss and years*

¥i3J.iaiiUB (1952) considered an equivalent rnodel of ttie

linear regression approach# He ahowed tbat lo.ast equai-ee

eatiraation of the regression coefficients waa isquiviai^nt

to extracting feh® firs-t principal componeafc of the genotypic

performances. Tm validity of the .inDdel eaa' thm Im aeseaaed

by extracting further principal coiii|X3nents# or by inai>ection

of the residual correlation raatrix after ejetrseting the

firat component*'

^laistod and Peterson (1959) computed en enalyai*

of variance for ©very pair of genotypes bq as to estimate

the interiaction variance for every combination of two
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genotypss* roeaa of the Interactidft varionca® ofe-taln<»

for each gesiotype was used as an indicator of the corw

trilsutiois. of that ges5otype to the total Gig action.'

The -wariest^? with th« .smaliest maan -value was- considered a»

th« most st^le* major drawback of thi0. proe©dur« is

that cornp?itaticn becomes tedious with inc-reo-se in the

nurnber of vari«ti©a*

l^cordii^g- to HtlXei? ^ (1962)# m. substsntilal

varieti^-iocatiDi5«yefflr saeoM order Intarocti&R, for lint

yial?S in cattoa was ©ttsarv^c! in their t^^ats#, iTxlicatibg

that -feh® v®ri«tl©a ahowed differential reoponcses when grown

under different- anviroiirrant#. Sie v^letir-fear and variety-

location first, order iisteraction hovevor v^are smell and

non-signifieant for :ri«ld» A^esirently -Oiaitlier location

j mr y®ars haS any consistent «ffect on theso <2iffer«ntial

variatal rmponseB* Furthermore^ th« laclc of a »la-«abl«

variet5^^locatio« interaction in th« Korth Carolina ar«a

• »uggfist«4a that it would iJOt be mcessary to .divide th«

atate into sub areas, for variety «v«jluatioEi imrpos^ts^ Thtsy

fouM that ^st of the throe itste^action sources ©f variances

were statiptically significant for lint percGntagfe, fcoll

sizBf fi^r length# In a^l cases# the raa9nitu,d«(» of
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thes® li?te©^actlona were vary- smoll as dompaE'ea with tha

varietal source® of variations ana ar^ tbus: of lesa

concern to th® breeder^

^matock and Moil (1963) hav® cla^.sifiaa th« environ*

Mmnt into tt*?o CQt«gorl<ts - one is micro environiRenls and the

other raacro environrBant* Micro ©nvironmefiit is the envi-

roijmaiat of a «lngl@ orgaijism, &s opposed 'fc© that of ano

ther growing at the same tiirw and in alrf^osfe •tbei same piac#»

Macro ©nsrlsroi5fn©,at is th® ©isvironinenfe which "is associated

with a generel location and pariod of ti:i» .sid i» a cplie-

ction of raicro eaviromeats*

Fiiil<sy an<3 Wilkinso-ii (1963) devalppsd & dynamic ^

approach to, the inteirpretation of varietal adaptation •bs

varying ©nvlronnifflnts# It led to the aiseov-acy that the

components of a gcnotyps ^usd tha ©nviromvsotai interactions

•ware linearly related to environmental ©fleets* when these

effQcfes ware m&sueed on the sa^no scale as tho geiscstypic

effects* fhe techni<pi« ini^lves the graving of a large

numbar of genotypes in a 2auu?i>ar of enviroaxiefits, ^e mean

yield o£ all th® genotypes for each si'c© and sea.®on g«.ve a

quantitative grading of the ©nvironmenta, -iti-ori th^ linaar

regresaion .of the m&m valu&e for ©ach genotype on th© n^an

values for environments is •estimated. From tsh& analysis.
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the "waFleties spaeifically adapted to gooil or 1200^ «nvliron«

msGt® ®nd thosi showing general a^Qpfcabillfey coxiid be

identified# Ao ideal variety with gerser-sl adaptability Wa«

defined as the one with th« maiiinsum yisia potential under

th© R-ofit favo'srabX® enviroosi^ut and with Rininsiffi

phefjotypie atability. •

Aliard. and Bradshaw -(1964) ssoined thiS tcm^a pr«di-

ctabla ©DvironrBsnt und uripradictable environKriKt, The

predictable Qn^ironsnent isjcludas the permanc-nt. feature®

o£ th© environiaeiit, such as general featusres oil the climat*#

aoil typo* day length arid controliaMe £actoi:'s such ms

planting sowing density aud other agroiioirjie praeticas,

ThjB UBpiT-eiaictable or th® uncontroll afola oiwironniants

elude weather fluctuations# such m differcsRees between

soasoua in terrfts of th« scaauat and distribution of rainfall

and the prevailing temp«ratur©a and othcjr tmtotB such m

©stabiished doKsity of the crop. For tha ur>eor,ttollabl«

variables, a low leval of int®ration woulu de»irabl« j»o

aa to havQ the fflaxiiRuiTi uniformity of psr£orin3r;e© over a

nusnber of seasons. In cotttrast, for the cottferoliabl® varia

bles a high level o£ interactiosi will be oGisiirable to producu'

the ffieacimiua inereas® in p^rf^mance, '^t the distinction •

between these two categories is not always clear cut, and

characterijstiqs includad vill vary from crop to crop
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Buclo Anasjis (1966) .developed a 5Tiatteii<sfcic«l jnod»l

to Bsysasure OS interaction when only twg> harassygous parent*

were' grcjwrj iif5«St9r a large mJt^ar of Bio-

metrical genetical analysis of g^notype-environnient int«ra^

•ctiosis pm.Bantu^, •'ihis tixploited t!jo. emplrAeal findings,

•^at the interactions were a linsar ftArjctlso o£ tb« additive

envijconn^otal effects In the ganesratioas aG^rived from ais

initiel.. cross#

Eberhart mA Siissell (1956) improved tho joint regree-

aioa analysis mggestcd Flnley md wilkificoB (1963)

adding oft® mDr« stability parameter, ncKoly th« «5evi«tion

from mgS^BsiJon.m tfhey <aev«sl©pad & regrasslon n^^aal atmch

that there exiat a linear relationship batwoGS ph«not:ype

aad envi^puniettt. wh«K the latter ie cneasar©^. hf ita effect

©n tiic Gharacter under study# Hiey <3«fifiea q. stable variety
A

a» om with tSie £fflgre:s»lon coeffioient b i mv&. the d«via?»

tion £miti regression as small as possiMe * 0) • 'Shm

estiniatQs of Wim 'jsquaredl deviation fiKjm rogrtasisicni' for

rrii^y hybrids var© n«ar zero, -whereas, large eati-

m&teB obtainsd. for othsr tiybrias# thus inaicatifig

tha utility of .the paramotar in Characterising vari^'tiee

for theIs' stability*,



A

u.

tz

C1966) developed a laat^od to as-tlirsat® the

eciologieai vaienca or ecoVal:enc« of (g)

grown under several envlronrnents <«) to tnsaspre the

«tafoiy.ity of performance# m suggested t^s eeoval«nce

ratio a£5 the percentage contribution o:i a monotype to the

sura of squares due to GE interaction i©» emval^nce for

i 0ieirK?type ia

«1"A - ^
n g

«xpressed m isercentage of the total of all

lower th© «cx5Val«nce of a variety# tha sraaiier its fXuctu«H-

tions from, experimental mean txnaer diftsfrent etiviron-

laents thiift a smaller share in the • intsraction axjin of

AceoMingly, the vart«ty with the IsGSt ecovalence

can tee considered' a® laosre 3t€&>le and the v&2^ioti@a with a

high, scsovalence less stable,#

Perkins and Jinks {196'0 «) have prop5£;ed that where

a nurab^ of genotypes hav® been tested ,ir, fiG-v-aral environ-

ii5snt3> the yield of ,a genotype should be regressed on the

me,«n yield of all genotypes in each «nviroB5:K«Rt:. Accor<5ing

to the-m t%io a-apecta of the phejK>typs ffsuat b© consiaered

jointly In deciding which is the best gefOOtypG naniely the

^ genetic comj?on©nt o£ performance ana tli© sensitivity
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to the envisroisraentai variation wesasurea hj » h

higher <a^* va|.ue is in general aeeompaiiiea•fey a gireater

sensitivit-y t© th« environsnant. The iaegi^itiide of an indi^

vidual ^graaaion. coefficient caa ba ihtorpseted m a

HieasurQ of th^ stafeility of a gsmjtyp©* a low vaitie indi-

eating sti&iXity and a high value insfeatbiiitF,

Farkiss and Jifiks {196S b) intrestigatatl the nature

of the ii^ii^liRear <KJraponent of variatioft* In €sirery set

of data mmimdf an overall reduetio.o in the non-linear

portion '^^ariatioia du® to OS Interaction hm resulted

from placing the liises into groups auch that leerabera of

the same group ere poflitively correlated >!as tbeir devi»-

tioas Co^j) from thdir regreasions. !« geaeral the linear

ai^ ?3or!-»l.im,ar component of th® GB interaction ©nd the

withiR-eoviromjental v^iation mt octly di.f'Ser sisong geixs-

types*. tm.% th©y do iso independently# Useoraifjg to them,

the thr^Q eharaeteristicft of the phenotypo sire the a^itive

genetic ©smporient the linear |b '̂ and si^n-lirioar
portions of the interaction batween th© -genDtyp© and the

envirojor/senti

3aKer C196S) «!sstimatoa the magnitsides ©f. the varioue

OS interactiois ©f regression iriethoda <&© appli.Qa to the

«tudy of th® rjature' of GZ interactions^ s.berfeert and
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Ruasei (1966) propoaad that the criteiria £qs stability

should ba a mgrisssion coefficient o£ mitf a fninimum

daviation from the ra^fraseion line, A caltivar with high

Riean yieia and fulfilling thsse two crltaria could perform

w«ll In all efivirommeists. , .Ha proposed thm. s-tability ol!

& ailtlvar is lnv«r««ly proportional to cM sum of squares

for genQtyp®-»©iivirp.]!im«!fit interaction. The rsstalt of his

paper Bho«f that the higher ratio raost prssfcabiy explainad

by the larije component of variacca for genotype^piaca

iiateractio.h» .it also suggesnts th-at culti%f6rs should ba

davaloped. for region*! adaptability rathar than ganoral

«aaptabi.lity«

^coMlng to Braese €1969) the pentiomm-icm of indi

vidual geisotypea «r« linsar functiona of ts)©' environmental

values, Tm limar ragrasision of individaai gonotypic

valuer ©n the mean value of all g^notfpms im ea.ch of a

nui^ar of ^viiro-s^rwsnts provide Rieaaur€53S!t ©f rosponea which

can b@ w.sed to predict relative .performance over a range

of enviromiental conditlona, Tha msmmiB of the method is

that agpropriat® biological .material can "m used-' to quantify

envirotKfiOistii and so provide a basia for ffioasi^rlrig ganotypie

respoisae to changing conditions• The a©assure? of th-a eavirori*

merit ha« imen provided by the mee© values ©f the »at of
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g«n0typ«3 uxjder test, and th« mspom» of each Individual

geno-trsrpe then datearmlned by the Eegression of .ite iiiflllvi-

dual valises on these ©eans for a rai^fs of

The regreesiou provided a mean« of accairatGlf predicting

relative |:«r€onnanc® over a vrida range of •om='ijr©R3u«nt«

and Goulca $l$o 3se used to jeimplify var^iag rsletionship,®

between parente an^ offeprings under dhanging conditions.

Hgrjsson C19?0) hais defined th© stability;#' of a gemtype

with reference to it« position ii3 a spaaa rif 1 environ-

raent® (when tried in 1 vari^le environ^rsnta) where a

stable gamtyp© would be loqated at tha cont-re of th@ space

* 0) and unstable gemtype would be Xoaated in the

jseriphery o£ the space* distance of a gonotype from

« G iTseasures its stability* He has defined a stable

genotype m orse which has the minirnum possible variability

when grown in the 1 (variable) environfaonts, ThlB genotype

roust have nsiniimm (tao»fc negative), 8^ expected Em the

improved :genotypss represented in .the test sf5d have m

contribution to the GS Interaction.

^zkisiB and Jinks (3.970) defiuad th« assuG^ptionss

that mst he satisfied for making prediiGtipm over environ-

ffionta over ganerations QE interactions are present.

In their paper# preaictiona have been raa^© for the
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Accordinf to Fripp ana CatssiJ (2.971),, mmt of the

detfiationa over •nviror^nts cm be aecou.ated for, % it«

linear regression on th« enviroijmental iralues., gb int«ra-

ctions have be®a analysed using the regression approacb

of Fi-eemaDi3aa^ F»rMn»» He fouBd that & iiignlfiGant

part of tSie GE •variatieii la accounted by 4o

.iirsear .aenaltivlt^#

KandeX (1971) CQnsider«d the principal coiTsponents

approach ftirtbsr, wsing a multlplicativa r®>Sel«.. Thl«

metted ir5dicat«d the nui^r of diis^naioin?? Bocessary to

contain the genotypic variation gave astisr.ates of th«

cprrssponding ©ocfficients, without, mj prior kaowiedg®

o£ which factors these dimoBsione rapreserjted.* V^hen th«

d«viations fro© regreasion qn the enviroj:iTj5ent.Dl n-aajs ar«

mibstantiai tmt ^ ©oviroraaeatal ver'iablQ^j 'have .been

mm^Buredt i-ianaf(l»a nsethod is gsarfclculariy valuable,

Parkisi-S Slid ^inks C19713 gave a satisfactory andi i.

ti^thod of quantifying th« inter'aGt-lon and «viaeinc«

of its geneticai control to design an appropriate bnsading

progffacn-sa to «®iect for any d©,sir«a loveX at interaction,

'"f They observed that G£ iBt«raction can aloo.rec.ult due to

OHVirontftont specific geitiss., as distinct Srom general g&nea

om&tng dirfer'sotial chaegea iia- «il c4rcu-:cistanc©8» she
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o£ ^©ijotypes to awirosr^nts were -speeific to

the ehsractet unsSer study and GS in-t&smtion would differ

for dlSfereEit Icindg; of anvironmental vari<sblea«, mat of.

the G£ iiJtsractioia Ijetween the e&vlrom:oBtG within each

set can Ss©. acoa^nted for fcf linear regresaian on the

additive environmantal values* IPhey also £msS that the

relative sensitivity of the genotypes to ©av:lr©Kn!<3ntai

yeriatioa are consistent over the raicro, -ui-acro atid super

macro eoviroRmerstal levels. The overall rQault suggests

that diffeEent characters are in<aepeBden.t in their rea

ction to th© enviromiafit*

Tai (1971) employed structural aoalFsl© for studying

QS interacti©nsi to overcome th© limit^tiGns of joint

regreastou atialyeis of refressiisg one set. of variables

into another# which is mt indepeMent of them,, lie pre-

aentecl a rosthota of ^peuotypie atability wh©r© a 0E intera

ction ©£ ® particular variety i« partitionec! irfto two eofn-

ijonenta# the iliiear response to envlrotiiisAtal ©ffeet« <•>!.)

a»3 a a^viatiofi from th® liaear .response ( ^ ) wlien g geno

types are tested over •&»: eiwironnsents witli r replicatione

under each epvirojoment* A jserfedtly st-atoie variety will
A ^

be eharaGt^rlaed by oL w -l and « l* Itis '^rfsctly stable

varieties may mt. .exist ,«fJd the foreeders .taav he satisfied

with varieties having oL • 9 and m 1.
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Wripn (1972) conafldared different GHViromrnntal

J3»asur©s for th© regression approach and maQe ass ass«si»

of the envlronmonts with mn-inaapamtent environn^^nt

values and eoncluded that the asi^unt of bias lints-oduced

by the ns@ of fton-ipaependeiat v&lnes is vary ssaalX, Ki®

linearity of 'regression reduces with increase in distainc*

of the, ®iiviroRra«ntal measures froa? th© genot^^p^s under

study# lie foaad that a single asaessrnent; genotype could

very satisfactorily b© u»«d as th® environst^ntal jr^eaaure#

The results shDW that the intarpretatioo ie largely in«

fil«pend«nt qs th« t^ethod of as#«ai5ing the onviiro?5rae.iit arid

might at first aeem- to indicat® that the choice of the

QSaeascsGnfc genotype ia of minor importance in de-sighing

m expsrimant#

Har<3wick and Wood (1972) nhowftd ^at, tho feiaa in th®

estimate o£ r«9r«s®ion coefficient of gerxstypeo on en-

vironraental mean r©<3iu€e» with iner^asa in the nuinber of

genotypes the ratio of variation betv/-aen er^vironment

to feh« «fr-o3p raean «guar«» They considered sn aitarnativc

itathoa of analysis, using multiple regression, ot parfor-

inance, oh the lavela- 'Of th« emrlroniMntal variables, s^iey

al»o showed that th© slopes of th.® xrmQe&&B%ofx on the en-

virohri?®ntal meais caft be expressed in ttttim o£ the coe-

ffieisnts of regression on eRVirdruEient^ variables, ihe
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d«via,tion fstmi xegsesBion erm mt indapeactent of -feh«

font eaiJ l)o ©stpreassd in terms of sdjae co«fficienta,

l?h«y recoa»^Raad phyataal nieasures of the Gnvironmental

•assessmoi.it aM fo2riiaiiat«d the rei^rassiosi laoQel to -uirHaar-

stfkad th<i physiological causes of th» obcsirveitl ragrnsssion.

Perkins (1972) used th« priBeipal cssrr^pa-nGRt analya Is

of th® efivlroRiaantal, assa genotyi)® etwieromi&nt^l int«r-

•action, componmtn of variation, Perkins carx'ied mt th«

principal csocipomnt analysis of the sum of sQuar-©® and

Bum Qf .products matrist of the g«notypas ovqi~ cnvironiTienta

and Councl that tha acQre of each genotype in the first

prin.eipal coispoiieTJt wc» dinictly ralated to the r«gr«£3sion

confflcient of the genotype on tha fioi^i.ndeperid«Kt e»~

vironojental measure* Ho considered the problesn of finding

fusiGtions of the environsnental variables which it^uld baat

«3tpi.ain the intaraction and ealcuiatsd prittc.ipal components

of waather v^iablas and then usad funqtioiDs of the firat

faw ®>rnponent® as presiictors.^ H« found that L-^'insipal cora-

ppnant snelysts w«r« a®re infonaativa than -the joint re-

grassion analyaia in hia atudy, whera h© o'^servecl .nsora

than one prlneipal component for the^ liits3r&etl©n!.

Shu'kla C1972) considerad th« uauaX togreaaion approach

of. escplainlng ganotype^anvironifjerst interaction, by using
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nors-aaditiv® podal suid th© statistical validity, m

suggested a rasthod of directly partitioftiE'.g oe ititera-

Ctisn into iMiViduai eoraponei5ts# oft® for oach of th«

gendtyps iTrom which h® ariv«a th« •etabliity

of geijotype# K® eail#- a ^eisotyp# stable# i£ its stabi«

3llty VQjfie^c# cr^ is to within ©nvirG^mental
2 2

variemc© (ci, ) which tmrnis that * 0, • Scsiatlv«Iy.large
2values of c-^ will iisdicat® aiore stability of ^sonotypes*

on the basis of the linear regression coss.-fieientji also#

may mt he- wiry ©ff«ct4v« wh^is only ^ sm^l/• fra^tiou of

sum of squares Of GE interactioii is accounted £ot toy

regresision# Ha, also aisGussnd relQtionsliip of his

G!Qtnto<5 to. the ifegjressiOM «ppro®ch»

Fjr^jisrrtan (1913) discussed the varioyta fi-jstbods of

studying GS interaction md aagg«st®d the use of te3ulti-«.

variate -toohsjiquee# lik« the principal eomcon^nt analysis,

the cluatar aiialysi# and the factor analysisj, which may

yiela answer to complex situatiofia which <s,©fjt»t ad«guat«ly

be escplaiijed on th® hmlB of th<s simple' r©grcssioa

analysis, i^jscording to hiiTii, a high propacticn o£ th®

sum of s.quar@s of tho C3B interaction should h& escplainad

by the linear regrftsaioa.. H« also ^ggested that when the
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Acoordiug to Hill (1975), by th® use #f rmlti-

variate techniques, sonvstlma biological irolevance i«

saerifie0i3 for atatlstical p«aantry» lo ftic paper, it

is^cleajp that before using the a?«gres»sioa tsehniqu# to

predict poa:forraanc«, eareful consiaeratian. isast be given

to the choice of environments used for th& Gi3©a«#m«fit

E^aa®# the lir.«ar r«gres»ion teehnique can. be wsed to

predict ^tne performance, either of in th® eavi-

romiaiita other than thos® sampled .®5£pari-r>3ritally or of

s«9r«gatifig generations from tha iioK-aag^egating gesera-

tions froa- v#hlch they were derived#

Acesardinf to Fernaisdo oro*eo (i9f6) mo degree of

odaptatlan to «5v®r»e ®n'^irQnm©n.t8 wa« raaialv aeterminsa

by tliQ fflagnitudlc of the genetic correlation between p«r- •

forraanciss in the adverse axid .the optintam en.viirofim©nt»«

Th® evolution of such sorr«Xations -fehroagi^ a{3l<3Ction has

bteo. invootlgated# . Oonaiaaring th« gaiiatlc correlation*

between perfonsianciss in optimum ®jid in adm^rs© ©nvijroamwnte

in the base population, he conclwaed that, the smaller

these correlatioRSo larger would Jae the iat&raGtlon eff«cts.

H« eji^dS:6ed these QS interaotioR eff«sts in q simple'

Iqgieal way enct they are ev@n .predictable 43s a fuoction

of th@ rsagBitud© o£ th© genatie correlation* J^sccording
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.to his view joint* tha possibility pf a high adaptation

or even a tru« socialisation of the llm feo the isaw «n-»

vl3rQ>a^.ent depends iK>t only- oa a v«ry low cjenotic igoirre-.

iation feit ais© ©n a high herltabiiity ia environment

and on the masfibeir o£ generations of ml<sotion aliowsd to

express- thot, ^eptatioii*

Wood' (1976) eactftiKlod the method propoisda by Hardwick

and Wood <1972) for ralating GS interactia^n to n^asur#

of «nvis^onmental variatol®® where tmm than one function

^ is mcQSSiSrf to estplain tJia int®raetion. in his analysis^

the problem 1b to find functions of the ©KvirQiur^'ntal

variafclos which can be us«a to explain tho vetiatvse in

peeformanc# of ths genotygsaa from «iiv-iro^®e.nt to environ-

njent. His analysis is mch mocn ecoooiaioal in term of

th« nufTiber of parapneters Be made a cdf^,pari«qn

between his present paper asnd tha principal componesr^

analysiiS by P^srkins. (1972) •

Varma (1978) proposed a ssDdlficatiori of th®

conventional regir«®»ion, teehniqa® in tha fc^m of fitting

tm straight lines for the poor and favoutufolo environinenta

to aecount fdr thtt r©ii*linearity «^oiiua singl© fce»t

fitting s^gr^ssioa iinat in- ^1 environir.oata# The

~T
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availefcility of genotypes vlth differant levels of mean

performance and environmental sensitivity saggesta that,

sensitivity- ha« isot oaly a separata' genetic coKtrol biit

that in f^ct -may fee two distinct ©ets- of; gece-

syateras controlling sensitivity in contfract'lag ©Eviiron-.

msnts' in addition to aoii® comnion g®nes» Accordirg to hlRi^.

tha theoraticaily ideal gemtyp® has been defined as on®

with uelatively low sauaitivity in tdie poor oRVirorsments

an4 a high. £s©i5»itivity in the fmo\3j:sibl& ef.i^/lroRi-itents.

itiQ osmisistation of aeparate regression coefficiGnts on
s

thd two regions of th@ resgons« ^rv« has beer. stigg«st®d

to detect siieh gessotygMss*

©igby (1979) d«veiop«!s3 a sodified E-ayi'e&sion analysit;

whore in he iiaprovfs^ ths technique# by i^trodticlDg the

sensitivity parmeter for tha 1^^ i?ari«ty» He
presents an iterative analysis of iiicoropicte v^iriet^

environisent tables* analysis sstimatos potential

differences in the sensitivity o£ varieties to the «n-

viromonli offset. .His t«chnic|ue ai.lowe ussjcpal w©ighi,ng

of data discussed the complete table qo a special

ease# ir^hen the i^ats 4i^re. incossplete# the technique is to

£irst fit the additive mael tisi^g tiMtim Gonetamta and

obtain estimates for s*
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Freeman and Crisp (1979) proposed that when geno

types are grown in a range of environments several

variables are often recorded on the same genotype. Regres

sing one character on another may, not only give useful

information about the relation between them but also

help to explain GS interaction observed in the character

of primary interest* The conclusion dravra from this

technique may be of practical plant breeding importance

and also illustrates how the method may be used to

assist the interpretation of GE interaction.

Nor and Gady (1979) developed a quantitative measure

of wide adaptability, the beta response model from a

multivariate regression approach for providing an alter

nate environmental index based on linear function of

three weather variables (rain fall, temperature, growing

degree days), The functional relationship assumed in the

beta response concept between the i^^ cultivar and

environment is a linear relationship, my cultivar within

the population whose beta response coefficient is equal

to the average beta response coefficient ^ is considered

widely adaptable,

Pinney (1980) obtained the estimates of varietal

and site effects by minimising the weighted sum of
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capacity is created through genetic raixtaras or tlirough

gene pools from contrasting environaents as q mean to

r«^c« GE infeeraction. He- showed that second approaich

is wore tenafcl# in bhindi# H» foui^l thcit tfce effects of

the envirpments and genotypes wero not Xi'nea^ £or the

characters •under study* He triea to clasairF gonotypea

under study for th®ir ndaptability to low# mediura and

hi^ yiialding environments*

iMiriani «t jl^4i(l9S3) « thr©s»iiae regreat-

sion by suteSiviaing the sxany available environnisnts

int© thre®' subsets, on th@ basis oS the coiifMetJC© limits

of the general -n^an to analyse th© raspooso o£ grain

yield of DuruiB wheat varietiee# Ifhen tho regression change

gradually a quadratic curve may be mare appropriate tc?
•fj

«5cp|ain laie varietal response over enviroaT^ents*

shukla (1983) showed that emprical regression based

rtsean o£ geiiotypes ^3 environmental effeets halcSs only if •

the varieties differ in one diaiansion. Ha proved theori-

tically that the' regression coeffieienfe is estimated a®

a r<felative iTieasur© « relative to the other gerj©type» in

trial. He suggestsd that the- bias in th^ eotiaiates of

regression, coefficients would be reduced with large

nun&ar of genotype's and environraants# i-le also considered
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mltipple regression on a nuniber of environrnaRtal

variaMeg* •

According to Ge«thffi (1984) the primar]/ cornponent®

of seed iis s«same are mtribet of capsul©© per plaiit,

mnt>0r of seeda per capaala and weight of lOOQ eeHtds..

It was foun^ from her studies "that the ch-^raoter ai««d

yieidjis highly influenced fey its components and that

hav® ^ "be eosisidored tm selection progracmss' £o:r ira-

proving yield,

• half (i9S4) proposed a meth^ of forming ©roup#

of genotypes auch t^iat ijiteraction o£ gsaotypos with

anvironrnents is insignificant within any groitp# but

significant festrrfean ts^ groups. Ta^r genotypes bo

include-a in- ©. group will have aaias aensitivity to dif

fering enviroijiTieiits and thus can b® said to bo relati

vely stable* She discuased the ranking of gcnotypaa by

different stability paramaters. According to lier view

point# ecoval@ncQ ratios .and sbukla's sta-
2

bility variances *3 can bei used as a irioasare of 3ta«

bility in alrnoat all situations. The. regression eoef-

ficient can he used as a measure of relative seRsitivity

of a genotype to the enviromant, only if it aceaunta

for .all or mat of th® GS interactions. 3hG foiina that
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tlie yroupin.g t<iichniqu9 can he uawi to

v«ri£y th© ©omparative efficiency of the varicose fta-

bility par^etera as w«li as to identify genotypaa of

aasie stability#

Harain asd Bhatia (1984) dlscusssdl various snethoda

proposeJi Bos t^i© statistical aisalysls of interaction in

general an4 Oi interaction in partlcalar# Tli© simple

fnethods including th® ua« of variance cos^poneBts «s well

as regression and other similar ffscthods boen con»

3i<3«c«d* 'Xh« usual rftgrftssipn approach oi explaining

GE interaction is etudied by casing a ir?n-Qdi:Utiv« rood«l,

the statistical validity o£ this analysis has also b«cn

discussed# ©S9 us# of external yarig^les to assess the

environ;n©nt e» wall as the basic conoepto q£ stability

are farther s3®ntloned*

Johfi ^«rup (-1985) ©stimat® t^e stability para^neters

of selected aesanj# genotypes in different Qgrc-climatie

conditions of Kerala. Considering the stability para-

maters# he concluded that the varieties 2iis2S4 and c.a

had high man and ay«rag© responsivenisas aud sti^ility

for yield of seed©,- Aosordlng to him, msbor of branches

nurrijer of aeeeda capsule and weight o£ 1000 aeed»

were found to be stable over different emvironroent®*
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Mb* ^1^05) defined thit foiiowing three
typ&s of concepts o£ «tabi3Lity,

^ • I- A genotype Is consi^ersa to Ij© steble,
if its ©nvlronmantal vairieKce is small*

^ g«jRptype is coneideraa fc? be stabi«,

if ita r©spons« to »nvimmient& is

parallel to th© meeft response of all

g®notyp«s*

Type XI,I s A Qauotype is eonsidored to be ctable*

if its fe^idual loaafi sqiiQjrs fitsm the

3ragr«s»i©n modal on the envlirorimental

indas ia small*

Type 1 stability haa four .possibilities^ They m* •arie-

ties with (i) hi^h yield, small variation (ii) high

yieid, large variation (iii) low yioia, staoll variation

and Civ) ioif yield, large variation, Accorcsij^g to hira,
the first category of hybrids are wore desirable which

gives high ^nsistant perforrHance araong gonotypes.

SalaJiTiehfian (1906} roas3e a eritical appraisal of

the existing methods for th® aiaaiysis ot <m interactions

md in addition, gava diffarant approaehos.for studying
th® stability and adaptability of genotypea^ /according
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to hlRij th® existing approaches for the aoglysia of rjon«

linear GS Interactions like two-phasa mO. R?dlti»phas«

regr«ss3ioK8 were found' inadeqiaat® to deocjritoe tht r«apons«

pattern of different vari«tie© in vegetable crop#* H@

fitted four m'm regression via* lir.ocr^ quaaratic,,

©xpoasntlsl linear md ©xponentl-al quaclratic to study

their saltebility in_explaining non^iinear GE interactions

observed in the vegetable crops* Hm comsarea the two

phase loast sQuarss and PITCOH analysis Eor the estimation

of varietal means for non-orthogonal (tinbaleiRced) data

with the n-©^lified Joint regression analysis ond found that*

FITGOiiS analysia can be us®d with equal aslvaBfeao'c? in coitt-

parison xi?it-h the noro! diffieult pcoGeaarQ of irsdified

regression aRalyais ualefis t:h»' aensitivitiss of varieties

differ aignifieaxjtly or the nos>orthogonality, as n«jasurec3

the niin^er ©f raissing valu®», is large^.

Brain Westcott (1986) attempts an ©KQmlae.tion of

moms of nsw teehhiquea of analysing OE interaction# He •

offers a criticism of isoi^ eststoliehed Ri-ithcXis# vhile

pointing out others which havq b«en neglectod* Firstly

he diseussed the icethods of linear regression and related;

stability paraffietera. According to hina, the linear regres

sion approach to analysing GS interaction bo
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regarded aa trustworthy# H« discussed tlis rfe3th©a of

cluster anslysia «nd principai compo-mmt ariqlYOia# in

priBGipal c^pdnant aiialyaris he foimnd that* the chief

dlffieult;^" is In th@ interpretation of the Resulting prits-'

dipal compomr^ts, which may mt b®ar atiy o&vidus relation"*

ship to envirorsirisntal oanditions* He aloe? coseidered

geometsrical FBethods ana stochastic dofninajico methods tC'

analyse the GE interaction. • •

AGCo.irdi.ng to Bhatia and Narain (1S8S) theto are

situations, the usual measures of staijility .cannot

be as such appl.iad because of varicms reaaoiio like siae#

physical cfonduct of the ©xp«ri®ent# large xmrrhQt of

varieties under t«st «te# in these cases -th© stability

a«peeti3 haa to be look«d into through di.Sfcrent angles and

th^Y attcjjn^ted to study these aispecta of va.rietisl aSapta-

tio.n in the presence of GS interacttois* Siey dlECuase«3 the

methods of reducing the effective nucabsr of: varieties ts

b© t©3t-sd# grouping the similar lines asid rrsthods ©f

stability analy^sia for the ceae of missing GfosGrvation and

unequal wolghtage of data, They suggested q rnodified joint

regression analysis for the Incomplete GB tabloBe which wil3

3^ s"alt.abl6 to both situations for mi^Ain^ observations

and data sigts with unequal eKperirneiitM errori.
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Goowemi gt ^♦(1983) ari attempt t© deteet the

pres^isc® of long term cycle in the production and -prices

of commsrc;!^ crops Ceotto.n arid sugarcans) ^ rcethod of

hairmDnic an;jly«is, empioy^ harmonic aealysia using

tpignon-etffic tampions to uocover Inherent peri^sdicity of

a aeries, Sfjey u»«sd ordinary least «qui,ar©s proeedure to

«»tifnat® the unfenowa pairamstQrs# •

Sai Sbanti Sarup (1988) discuss^sd the ca»e of

bittaffF responses la pre-post trefitrrmnt situationai and a

eistrpa.® fnea^re of stability# They VK^irked out the BafTjpiing

distrllsition of the nssaaure of st^ility s,. mid pr»»«iit«d -a

test for teetlRg whe-thor the tr«atmefit Is .stable, Th«y

observed the raage o£ stability Goafficient b ie from «1

to +i arid 0onclu:d«d that ®* -1 indlcat®s parfect instabi-

lity and is « i iiapliea perfect stab'iiity* fhey prasented

a proosaur© for testing the •ignificance. o£ chcinge in

binary respons®®*

R^anathm c;h«tty (1988) looKod into concept of

stabil.!-^ &top yields ticom angles*

Ci) variation ovsr tiiu» aM space

(ii) th@ interaction with enviroment and

(iii) as the converse: of risk associated with a

-r' particular crop/variety/practice.
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He niade three sufctie differances- in the earscept of

atability of a genotype aa« a genotype, is sonsidiBred to

b® stabie if

(i) its variability among environ^nent VGrianc®

is amaii

(11) ita response to •nviromtients is paroilei to

i^he magm

(til) til© jr«3idu8l MS from the rogressior:! rjodel on

enviroRrfientai indsx is sma^l,,

.^^ceraing to him. Variation irs yields clue to crop/

variety/practice can be n^asured by standard deviation or

logarithm of standai^ deviation acid h@ p^opooed eoefflcient

of variation as a masur® of stabilityf.

According to Rm and Shwkla (1938)', one of the

criteria to assass th* piissiotypic aup«riority of « crop

variety ie through its stability lo ps-rforrnanc©* Th«

methods generally followaa to msaauir© ore .snoatly feased

on. variance cqneept or r®sr«saion against environmental

iRdices, They <K)n3idiered •tho alternate risk based ois

decision, ^.^hich may alt«r the relative ranJeiag ©£ a

variety at a given or different risks# sincc risk analyais
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laalaly rests on this- «xi3tenc« ©f variad^Uity of Isoth

t«mporai and ispatisi, tjhey found that the srlel4

lit^ o£ a variety ia appropriate to estimats through a

response ainetion by inGorporating the indepeMent varia

bles is5£a.,uenced by the .above typ® of variation*

Sufor^ausyam (1983) re-examimd all the nifse statisi-

tics mployea toy Lin et <1935). nli-i® stability

statistics are derived from the cosspo.nanta of a tiio~way

classification of data and grouped thenn iu'to three major

types, m grouped the stability stati^tiqs as A, b, c, D,

He GoncludesS that the concept of stability end the kind

of enviromr^nta choseri for the eKperiment aajst be elear

before taking the experiment, otherv/is© it will fee mis

leading* He found that if the regression tm&eX £it«. the

data# Group 0 stability atatiaties is the best and when

<3ata do not fit. or the residual caean s«^are £rom re^rea-**

. iion ajr.o heterogeneous# Wricke's eeov^«5nce ratio

and 3hukla*5 stability variance ^ ar© .t3 hm usea,'
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3., 1# Materials

A secocKlairy datsa on tiie following ah^tBCteum

U Height

2* Clumber of branches

S.-Kum&er of capsule par plant

4* of capsul#

5* ciroittiierftnG* of capsule

6» NURsber of aoediB pet' eapsul©

7» of days' for flowering

8» mttfear of days to matuirity

9* 1000 $&&& weight

10» Oil content pBtcantag#

11. Seed yield per plant (gm)

12* Seed yield pBt plot (fm)

of a rtailtilocational trial on tw«nty sesams varieties eon-

duct^ by department of Plant Breeding# Q5ilege of Agricul

ture, Vellayani at three different locations at v«llayani^

KayarnkulasTi- and l^attasifol during 1982-83 has been utilis«d

for this sfet^dy. Hie experiment was laid in SBp with three

replications at each loestion# The twenty varietie® were

K»l, K#2, iS,284* C.47# S.l, S.8, 42*Pt,$9-35-l,'

at* (1)37, Si«l, SU902, S1.914, Si*953, 31*1036, si,1275,

T-12, Tc»25, Vayalathur and viuayak*- 1?he data is as given

in Appendix
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3.a* mmrndrn

3,2ml* Aoaiy«i« of varianc* wjbjI p^jcforH^a in each of th©

location for eacli chai?act«r separately*

TaMe 3,*2|,i#l4 Analyai* of variancft tow MitrMual JRBJ^

astiroe . df SS

vapiettes (t-i) ,^2 ,^2/,2

2
liocati^ns s-»i .a. ^ «

. _ w.F«
tE

£:irror Ct»l) (s-i)

^tal t«-l

-Homogeneity of •rror variances in diff®r€tnt eiwiramment®

was t@st«^. using Barfel«tt*« t«»t#

2 2 2
J,et tli©r« -be n .ia«an o«3ua£«s^ ,»# ba«ad

re®pe-G?tiv®if on »#• d«ge«93 o£ Sse&^ora* From
•»2

thes# a pooled s.stiroat# of ^arlasce s • is calcu-

latfi^ by the fojemjia

3 2. ^ 2 .

l^r , ff r

- <S V i09, - 1 Hp loSg s/
X

3(n-l) U |k
\
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•2- _
witli flegr®®# of freedom. If tlie v^ue i#

ai'gnlficaotiii ttia variances are slgnifioanSy he^$rogen«ou»»

With the heterpgeneoua error variance# tha proc®i3ur« to

be followed for the test of treatment differeneaa dependa

• on' pr^j&ence or atoaence of the treatment 5c location

intsrastioft, She next step to he follo^d' thoirefore con®

aists o£ malsing a test of eignificance for the interaction*

^hi« is made hy the ^thod of t^e weighted arialyjii® of

v«riao«30:# If interaction ie present# we carry oat a

afiraple analyjjie of variance and ssmpare ^-iq treats-nent mean

squar« with the interdiction laean square £01^. the significance

of treatiJsant differences# This procediire i@ known as un®

weighted analysis' of variance# When the Interaction ie

absent# 'the inethpd ©f weighted analysis of •%?cvrianee itself

ia available for testing the treatment differexsces*

v^en hsterogeneity of interaction is sucjpected# the

cignlficance of any component of th© intsraction nhica^ is

of interest# Qm he tested by conaiderihg oralj that part

of the table i^hich is concerned with th© paxticular coin-

pomnt* If cueh interaction cc®3e« out to ba significant#

the signiUiGanG® of the relevant treatnj^nt differences can

be tested hy cgsmparing the treatrri@nt aisd ioteraction raean

squares obtained froas an unweighted analysio.
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Table 3*a.4»i«.2, IfaweighteiS anaiy»l« of of iX3oi«a

data*

eeeiwwi m

Soure® df
ss ns

2?otai • st-1 |_ |_ C.F*
• . j-i

Genotypes {G) t-l • I Y. ^ ^
i«l

«5

Enviroumenfcs {E)s«l ® „ 2

GS iatoraction it'^1) Cs-1) by subtraation.

Pooled eiwcor ftCt-l} {e-1) ••Vi'

where,
t s

C.F,. « X ^ t.,
Imt j«l *-J

at "

SignificiaRc# of GS interaction was tested tiJiing th«

F ratio

2
F «
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Table 3*2*:1,3« W«ighted analysis of varianee of th«

pool«d -data.

Source ss

Itstsl
B

1 s _ 2
1-

Envisrontnentai ^ ^

eeaotypjis ^ /'l w y ^
J ii

1- w.

GE interQStion s&tal ss « Env.ss • '3eno#s»

Th© .terias in th© analysi® of Variaacer were obtaifmd

as follows*

•g •'• 2^ w wher« . e. is th® «rr©r taQari »quere ii»

^ J
'tbh

the j ©nvirofiRient anc3 r is th« mirnber e>f feplle®tion»

in each ©ravixromant

«* epide .o)iis for tha environirsant

a? total tot J environment

c« -

« 1
J-1
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Q- £Vj.

- i <I "j >
1,1 'j-i >

algnifieance 0.S GE interactiosn was teat^ifi using the tmat

C^l) <n-p j
f3Cc+t-3)

d,f. -
Cl3-<-t-3)

wh«r©»

n » asasiEtoer of d»f. aa «hieh taie ortor smam

square is bascna in each anvlronraent.

I * Ititeractioo sum of «quar«s*

Oaee GE interaction was found to be aigssificant^

atabllity of each genotype was j^aessed frois the mean

•perfoemanc# csv©r th@ different enviiromeiifes hy th* di£f*^

rent mothoda as follows e

3«2,#2, Elp^rharte and' Ruaacll's aioaol (SX4 nK?del)

Bberhart md RaaamXl (1966) eomid^ced & by
i

assuming tfest/tirisre are t varieties who®e porfommce 'hsvi

been tested ita |ui environments (loGatioiss) ,* Co.nsid«rlng

T^j aai feh@ isenaft observation of 1 var-ietjy in j «nviron-
'imuta Bbei^^t an.'i RussieXl used the xoXXouinq tr&del tOt

study the stability of varieties uuder different enviromentsi

(1 « 1# 2 t and j « 1, 2 s)
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wh»r©>

^ ^ of i'^ variety in aovironm.en't
m jss^ of variety ov@r Bmlmminfstn

mr«gr«asion coefficient of th® i^^ variety on
tlie environmeat^ tndtn which lassiisures th«

r»spQiMi« of this variety to varying enviroBmenta,

Ij •* fh« ftiivlro-nmental index which Is defined tm

the deviation of mean of ail varieties at

. a given location from the ov&s'all fnean*

' t I
^ Ct

Withal." ss 0

and « The ta«viation from regression of the 1^^

variety at j environnient.

Two p^aisaters of stability are calculated,

a) The regresgion coefficient which is the ^©gression

of th© parformanee of eaK3h variety ui^ier different environ*

maota on tha environmental ismam over all i^enotypas. This

• Im'': estimated <ae follows i

*"1 " tlu-i.
• a

"T
A 'J

where«
2j'̂ ij prodUGta is the sura of

squares*
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b) Mean s®are deviation# (S^J) from linear E<jgr«s«lon.

s» - i . .

wh©r«»
A

" li' ' j"
t "WiyaKM »•' IMil' III! I. Ill

£ I 2
2 ^ ^

JEI ffls th« estimate of pooled msror^
r

" . i i

The detailed analyaiis of variane® unasr Ep sno<2el
is given a® below,

!S©ble 3i»2»2,l,'Analysis of variance xmtJer BR model

Source df ss ms

t « V 2
•^tal Bt>l •• • • ^ • ^ . if c,.F*

i«l jttl
1 t V 2

•VQri«ti«i6- ^ e.F^ ..MS,

inviromieBtS'S. (»«i) + ' .t .a „ ^ " t' ;>
Varietiee X Cb-1) <t-l)« £, £, ^ Y.
snvirpnmnt® • tC«-l),,iwl j«i. .;

Environment - -J- ( f Y
(linear) » ^ Jii '-J ^

• I 2 •:
jlj'j

Variety x Swviroii- • t • s
n®nt (Xinear) (t-l) £^.. • ( MS,

i*l 4«il J *-tn , , ,,-, « ss due to
f _ 2 environniente
^ (linear)Smt i
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Soac-fse df • SS MS

t m ^ 2
PooIqA ds-^iation t(8«>a) JL ^ ^ij

1-1 J«1

» ^ a
Variety l (s-»2) ^ ciij

j-1

* « . # ' •

• . « »

MSj

8 ^ 2
Variety t; C«»2) ,

i-i

Booied error ae<t-.j) Cr-1)

folJlQWing t-tttata wer« mads usa ©f

^ ^ ZX
MS.

3
•mong variety
M-S

^ ~ ^ q«qpelit.y of regression
mSMfipientB*

3 « _ • e 2 . . . •. .
* ~ /(g*'2) t;«»t the inaiviaial a«via^i«i g sV '

• • tlon from ragres^i^p#

A variety witii ariit regresaion co«£fiQ.i©nt <bi » i)

Z ' 2aiKj s^j^" •' mt isiginificaotly cSifferent frsm mm * 0)

©3Uid be e^Rsid«r«d m stsbl®«

*r^ test whethar the regression craeffieier^tit of indi

vidual v@ri®ti«s dif£®sr«a aignifieaystly from th«

total -tlie significants di£"£©£g>ne© rriean
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*«»jr6#;raeipi,joq^i@-jtp3u-]p®2?tqo»qpt«oi|9x@psir|:x^::^u^jo5Tau©

nouOf^SiBJEe^trj-sD§oa©ts?s®-3SoA«pasodcard(896T)

s2t«Tri?aBQi^-bia^a'%V£B^s^\s^^8c«t5at^«orti3»ajr©?^iiX

30©npasat?'y:?'eAaqi|.'a©|aiOt^u^qd:mms

4f

(i©ppajr^r)*t*z'z

rt-f
e»I

g,^uoH®TAOp'p»ibod»f»i>"sw.^"-Wts
*9smin

C^)gg

«w/<i%ButAOttOJ-

X

T'
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The €ffect« ar« •stltaated ^ follows t

r*
at .

3

]llL-
%

r'

% - I -/^

was furtiier diifin«a ^

®ij ^4j tSiat .the model bacoines
Ti^ « ^ 4- Cl-i- "** •ij

whers,

^ » Iteair regr«S3ic>n coefficient .for the

genotype*

w deviation frcm tJie jrege«sslo.n lin^ for the
•feh thi- genotype oa enviro^acnt*

Is"j till® approiaah also the aam© tw parsseteris^ r«gr«s-

aion coefficient and the deviation from ragreseion# sr®

used .as the paraansters of sfeabiiifcy. Zn .oofiiparison to

isbarhart and B"*iasail*ai ^dsl, the regression coefficient

in fefiis Jaoa.®! is different In l^e sense tliat Perkins and

Jinks pr©£;oses2 to cs^eulat# the ragreasion ,©£ GB inteE'a»»

ction vslu& or. the ^nvironraental iifid«K. Ir. terms of thiii

iresdeli, the earlier mad©! of Bbesrhart ana im thus

rogressiais of (£j + on t%m regremion of ©is
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foelftg ope, and r«gr««3ion of P^*
th« Value of Ebsrhart ana Ruswli mdQl-iB thuii

^ ^^4

i ** ^4 •• ^

regir«S3ioa cio«£fici®.iit tinder this n«jdel im

fjG'fehXuig tout: in iS^v iaod<ii reduced by aniliy*
iSX

remains exactly «am® ag that of BR moaal#

a?he of ysiriaac® iin<aer'to.i3 ras>doi^ adopt-

lag eajTlier notation® is .giv®« as h&lmt

•Tabl® 3,»2#3*3;« itoslj^is of vasiane® "trndar FJ inod«l.

Gaao'^jfpss

Smriromr&nti*
iJoin-t mg^m-sijon)

m ss

i»l -J®- ®t

# ,. 2 j

j.l .St

Geras^fcvpe n Btvviron» • • ,5 t
msfife iftto^ractiott ^ -» ^
«336B) {t»t) C®-i) i-1 Sml Iwl -Jju

t

-»*• &jU

St

MS

lIet@rog©aal.ty aaaong (t»l) ^
regression j«l.

- Y., )

»t

SB du® to enviKorirriecit*



1

l-A

r

A,

sourca

R*main<S*r

Srr©r

df SB

(t-1) <«-2) (GasE) SS^SS ^uo to
^•t«r©g«nity

<r-l?
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m

t^e as interaction ss is partitioned into cofaponents,

vi«» h©tQirog«R«ity among ragresaion with Cs«l) df and

remalndoir •ss wi'Kb {t«»l) (sMi2) <3#f« fhe enviroj^ments

(Joint •regression) ss -with (#»1) df in this casig. ia tl»

aame as the environments Uinear) ss of S-borhQirt and
%

Russ«ll., with Similarly# ss due to het^rogsnsity

amng regression in this cas* is «qa«l to the variety x

environment <XiQ«ar) es of iSH model, both with d.f w <t-l) •

mm pool^ deviation ss with t<8«2) df in th« formsr caas

Is equal to rerainaer ss with (t^l) (3-2) e£ in this case.

Avariety wlth^l.inear rsgression eoefficiont ^^ 0'
(l90 « 1) and the aeviation not signifiearitly different

2frora sero «• 0) could b® considered as stable.

3,2.4« Eremen. and i&arkins. laodel (FP EOdel) .

In previous two racsdels* the m®an ppirioriaaiicv of

a variety in a given enviromisnt rcjgressed over

the environmental index defined as (|- ^ *
Obviously# tb© estit^ation of these two variofele® is not
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iniepend®nt» cajis being an ©bjecfeiooaa pointy Freerfian

and Peirkins (1971) pjr0p©se<a ifK3©pend©nt ©stiiaate' of en

vironmental ind«sc in the following two (i) Divld*

th» replications into groups# so that the ©Re group may

be used for fsseasuring the average psrforraaric© ©f vari«-

ti«« in various eiivlronm«nt« and the othej: group, avera

ging over the varieties is Msed for estiniating the «nvl«

romaentai ii3d«x, (4i) U«« on® or saore varieties aa check

and assesa l^e •nvironmental indess on the of their'

perfomance*

Another objei^ion of Freeman an^ Perkins to other .

two itodels was about th© partitioning of tlio «3egree» of

freedom* Itiough s»s, <2ae"to envirorati^at (linear) of

Eberhart. and mi«sell*« moael being tha same as s.S, due

to environment (joint regression) of Perl^ins end Jink'e

lisoael# 'yet the'degree o© freedom is one ia the? former and

«-l in til© latter*

For aascribing ie« perfoibaaiKse of i^^ genotype
th•in the J enviroRRient, Freeman and Ferkins proposed the

following .model#

Hs ' *^3
where#

m .laean of all genotypes over all environments

tt effect of i^ genotype
3 w conibined regression coeffiGicwt
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Z. m onvironmental indisx

f dji :« difference between 'the regression co^fficieat

of i genotype and the confcinea re^resaion

Cse£fiei€ji3t

cf^ « deviation of rmm of all gsKotypo® ±n the
enviroan^iit tscm the combiinBSd ^e-gsresision line.

" ^•Vie.tioja of the genotypj from its linear

regffeasioa of in the onv^roiome.at

IBilSU#« c/j.

file tv^Q paa?amet«rs of stability n&m cornputed e® •

%" 1 2j / 1 Z/ , . .
/ j»l

« l iiL - ^ •
i»l S.2 -|-

where*

^ Y^.

£ ciij £ V^ - Y. ^ b. IL Y s
j«l j«l ^ j;,! i

tt
is the estiraatH of pooled error,

r _ .

Table 3»2*4*.l« Anelyeia off variance ni^er PF inoael

Sotirce df S3 - MS

Genotypes Co) Ct-1) « Y.,
i«l 3C« " rst
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Source _ df ss Ms

* 9
Umrimm^nt& CE> («-!) ^ ¥♦.*

rt • • :?@t

eQisSbiUQQ j;Bgr©5"«i©n 1 { f
i*i ^ ^

»- 2
rt ^ a.

i-$ j

C«'»t) % sidbfcsasti^n- from g

G«>si©t^pe- sc emiriifoiiw ^ ^ ^ • •• ^
mant infe^racitioR ^ 5 -." 5 ¥. «
(OKB) <t-l}(a.l) 4

• » • V ® • .. 2

i«i-^ •;
H©tefog©atty. ^ t * ^ , m ™.2
©mosag eegir '̂a* <t«i) ^ ^ ^ C f

,3 2 '•"«'

* i i z/jwi J

<<3a!:B) resid^^ (t«<»i) (s-II Bf svi>%ie&ctlmn from. {axE)

FOOiad m^SQt iCt-i) (r-l). £- £- £.'!t..^ * Y^./r s ®/r
1 j k 1£

sipaifi^anc® of ©aeh It^ tesfecl % umlng

T vairience arafefe atainet, th© pooled ©rtor jman aspaur##

h with uEiit r©9srao»ion oasffieloBt (h^m 1) aai

deviSitiGft mt aigsilficsantlF 4i£-^«sir®nt xtxim' ms&-

coitl«3 fee .eoisgtidersd a® atable vari©tj»
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Sti® above thr«e method# used the theory of regrasslOB

and two stability param«t®ra» Ih® charaetorisatioB <&£

geoofcypes on tlie basia of regression coeffieicrit may not be

vary affective whtin ooly a small fraetioR of .the SS du«

to QB interaction ean b® attributed to hoterogecftity

aniong regression. For such «ittiatiotis, singlQ stability

.parameter approachas .sugg«sst«d 1^ Wricks (19^6) and Sl^i^kla

(1972) can. b® uasd* In the following methods, ss dua to

GE interaction was «plit up components attributssfol®

to different -feootypeii#

3#2«S, Wgick«.*a: M^ithOi^

Wriok® (1966) suggested acpvalence ratio ajs the per

centage contribution of a g©mtype to sa due to GE intera

ction ScQi?elenc^e for genotype is

-- • « 2
w, « (V. • Y ^ +laA) #^ j»i ^

wliere,

Yjj Is ti'10 mean .perfocraanca of i genot^oe in th»

en-^rironinent (loeation) axprassasS as ^srcentag® of

tl-ie totol of all W^a,

A variety having least esovalenc© tms consiaerea raast

stfflbl® and a varieiity wii^ large ecovaleface valee# l«a»t

stable*
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3.2*6* 8hukla*jt

2
Stab.il.ity irariancQ of .1 q^noti'-p^ m psr

Shulcia (1972) is

2 1 «

t » 3

i«l j«l -4®- ^ ir
a .t

2
A Variety having ^"3"^ v^ues less than tHe t^ithin envl-

2 2rorniental -vari^c# .3-^ ( ia estintatsc! as the pooled
2error .T©©n square) or having negative cr~. ¥5<lu0 vi«

G~i2
definSfS as atabic. F teat given by ? w—^ -with

^ Q
d.f* , C Cs^l)# «Ct«l) (r-1) ) was used to t®9t tli® aigni-

2ficance of g-|_ •

3«3« BiRtHtaneous stability atimalysia for s©vcigol traits

.3»3»1. A^ieiiotvtaie iMax asethod

Smith ^Cl936) propo3€Pa a, selection Rodel for making

selection on severcliaracters siimitaneouoly using di««

crlnjinant fuiictiort of Fisber (1936) • F.ishcjir (1936) men-^

tionesS a function l to iSiscriminate tha iRdividualii bedon«

ging to ai££er«jiit popilation showing sora© d^gre® of

overlappirsg* function' I is dofinad as

I = l>jX3, bjSj + b„s^

wh®re#

Xg.* *!»•«• 3t^ are tii© variablGS maasu^ed. and
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values have to be estimated and x.^ and iMlcat®
• ' • .

ro^an of i - cherscter in population .1 and 2 r©sp«Rctivoly»

Appllcatioa of Mseritainant ftiBcti&n as a basis for

making salestion on several charaetsrs siuiUltan«ou»ly is

aiiisi^ at di^erlttdnatiiig dteairafel©' 9f®'isot: |̂5es from ««-»

de»ir.ablQ ©ues ©n the basis of their phenotypic p«rfoiinnaRc«»

Smith (1936) defin«d the genetic vpoir^ H of as iMividual aa

n m Og +

wh«re

®j# g^not^ic values of indivi

dual charaet«r» snd a^, ajf ♦..*./« a5igr4% th«ir r«l«-
tivo eepi^omiG importance* hrsotlmr farjctiop- 2 bas^ on th.«

pS^eiiotypic perfos-roarwi*- of varica® is ^#finea aM

1 m -¥ bgPj + bjjPjj

wher®

bj # bg ar« t© be- eatimat©<3* aucts that tha corre-

Ifttion betwgseri B and I i©» r (H# I) becom&s' fnascirmim# One®

mach function i« obtained# disGrimination oi gco<a gessotypta

froja tbe unaeisirabl® ones will be possible on the basis

of phemtypie perfoymaace* !«• Pg aicectly.

The nia«ifn?isetiQil of r (H# I) ieisas to a set of siraultansou#

equations which upon solving give the ©stirnate of

bj vaiuos^ Slmultansous «iquati©ng aff© as fqilowss
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« Jft ^ a • 9 « « ,1 .(S • « •*. *'«.«•*• *

•+ •«.« + •»" + Vnn

whieh in ..matirix fbsm. 'kmcames

Hi ••• *jg rv °u • • • H

^2i *32 %ii '«> "at ®S2 Ozn %

«»*' a. * ^ #•#.* »• ♦ •« .« . * »• ••» » * *. *

•*• *nn 13 «ni ®n2 a ,
rsn %

— —1

©©luti©!} of •(gaation giv» the estteat*# of

vaiia©® M tli@ fo-powiag roaaii^i-

U %

^ •is' #1© .eol^isn' "mtit&w

is th» 4isv€3tiris«' of ph#?j©t:?pic variss^'^

<?©ir^ianc:« iMtffiag

Q, is ttifr gem^^pie i^arlaiwe «na cavaeiauct inaiyrias

jL As th» wgJtor feir ec©nbm|.e mights».

'that ail tiMs chAracte^a aira ©cQTOmiqaliy

^ifqaailjf iEs|50irtai5.t#

** •*«••« • 9.^ ^ 3>is* ©1 «»

b valu€^.S' csais Ije estimated as
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^21 Ss aa

^ni %2 ,» 0
rm

- x-»

m& ,taatii«!aalilc«a dcsciriptioR of tha funetioB I is

,k»own as i^hejsotypic iM«j£ or ®election in^ex.

I • bj + bj Jij + ,.. +

Froin the i^nctlon I# we get tit» pherto-fcysic ifidvx ot

selection index for ««ch of the 20 varieties at thr«« dif-.

fereiit location* with thr«» r«plicafclons.* GS interactl©t»

will 'fee situclied for th* varieties based on tao iRdiKs values*

One* th© GB interaction vm foui^J to-b© signif leant» ati^i-

lity of each geirastype will 16ns assessed -froa 'tbs raean pheno-

typic iM'«>x over th» different ®iwironm®ntii the following

m®thodffi» . • •

Ci) • • «Rd .Rua«©li*f itistted

(ii) P«rkir)» aM Jink# !?»d«l

Ciii) IPreeiaan and r^rkin® nscsiSel

/V
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Civ) wricke'a mefclioa

Cv) auiMa*» ffiethc»a

«0

3*3*2» g^iRcipal cdiagonenfc aiaalvals tftsthoeSs

In raasy of th» ©Kp^^riioental situations ©£• jsa^.tivaariat®

data aa.ffllysis# th® c4iaracter» my b€> iiitarcorsfeiated. In

order to ^^laijas the relationship aiK>i30 a mt of P oorsrelfi*

t«d vari^i^s, it me^ be useful to transfom fhe original

•et'Of variable® to a new aet of ufieori^latea voriable# calletr

principal c^pcments, Thsse new varia&les arc? lii^eer eom«

binatioaa- ©f th«i original variable and oise derived in the

decreasing ord«r of liaportance ato tbat, for egs the firet

principal ompoiseat aecsouut# for the maximani p-Dsnlble of the

variation In the original, 4ata.

Principal mmpomna, enalyeia i f€A} epnaists in traiie-

forming tb« original ©et of'- variable# x to a tsm set of

derived variolas x orthogonal trans£or®ation

(MorristOK* 1976) • * A 2 where A is feh© p se .p matrix of,

weightiug eosf£i«iientai, ^e usual .obJ«ctive3 of the' analysis

is to see if -aie first few componenta aceoiint fc?? rnost of the

variation in the originel PCA will sljr#ly find com

ponents which are close to the original vajrial^les feut erras^-

iged in (3©er®ssi|3ig order of variance.

tLet X« -lE^ • Xp) be a p variato vector of
observetlonsj froia a imiltiviata jppaiatioa t-jifch r^ean vector

and variance covariance. raatrix 2 » ^3 astin-.ate of ^ will
fN^

be the usual sample variance cKJvariance rratiri?c 3»
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6%

*11' *21' •'* weightJi gly«in to th« v^ia-
fel©a acosrdiiig t© •their r«iativ« issporfcsseo^ the first

principal, csompontnt la defin«d at.

''l " •" «21 »2 'pi*!,
t

yj, « X

wh«r«

)

®i." • • • • «pj) i« « Tyactsjr ©f .csonatant#,
• -2 ^

Sample vmrianc® m

She first principal comipoiienfe is tins vector of wight-

In^ co*ffie;A»ntis which m«jciaiifi«». tb@ variation subject

to the restriction that jsum'of aqaares of a,^ is a constant*
-»2.

i» 1 i#,- itj_' • 1

ln'trc?<Sui<2ing Lagrange'tt raBiltipliwr the function

^•coniaa

I."«yj®+ A, (I -
" aie=i + - «! •!' •

Hastoiee h with lr«.©|Hiet to

* 2 g a^-- 2 aj^ .

a 2 (a * I) ^ •

w G If and. only if

a 1 w 0
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laie Qtoov?» will hav« a solution othsr than « 0

a -
A

is tha charaeteris'tic soofe of 'Wie cov^iance B^trix M

«3d is itB asaoeiat^' charactorisstie? ^/oetor, "She coe

fficient vaetor a»*st be efiDsen iis such a 'my that

th© graatQstf^cliairactejpistic root of ©♦'

Tha second prineipal compoii«nt may be is found by

choosing that the next larcjoot po««iblB varia

tion. With *n* characters, « iHUxlimm of ri prirscipal cons" •„

ponent vsctore ar« .poasibl#* ' %e pijtiicipai oorog^Bents par

tition the total viariancQ of the original variables into p

•^(^itiw compojiersts* .. 'From the general properties of chara-

ctairistic roots#'

£ 'apace 8

^ihe relative corstribution of i eomponant in the isy«t«rn

( J) is nieasured by

•' Trace «

^Che first principal s^sponisnt ©£ sm^plQ observations

m * m X is the eombimtiesis
1 ^ P

y. ® 4- «_:. « *-»•.« ^3? vhi>m coefficients
I 11 2, 21 2 "pi p

a^j are th©' :@larn«nt« of- the characteristic vector asaiociated

with the greatest ch«ract®riatic root of 'the sample

covariance ma'urix of • tha ofee©rvationsi«
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In pmmnt investigatioii the charadteriatic

roots- for the ob«ervation« corr««poad t£> eaoJl variety will

be Btudied# 1£ the first characteristic root is foum to

have ©Kpiained a reasonafei© percentage •©£ tho total varia

tion# the priRcipal ieomponmnt corresjxsijaiijg tQ the firet

eharacteiJistic root will be talien for studying that variety*

Th® first principal compo«ents of ell tho vQiri©ti©a will

be uae<3 for studying the GE interaction* i£ tlie first prin

cipal qomponent explaina the maximura variation. She tnethod

of using first i^rineipal cxsiaponent for th^ stiaiy of QS

intetactio.n ia more reasonable in comparison to the pheno-

typic insi©3£ inathod# as we are assuming e<^ai -weights t6

the sconomie characters while calculatitig the phemtypic

as iateractiois« will be staaied. fer the? varieties

based, on the first principal eorapotsenta through following

fiv® m®.thQ6©«

<i) Iberhart ana I?as8«ll*« laethod

(ii) Perkins and Jinks method

Ciii) Extmmm afi4 ParkiRs method

iiv) Wrieke*s .jsethod

€v) ShuHia-*s fjKJthoii^
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RESULTS

The data froa a flwltilocatiojial trial dii

twrntY sesame viariaties from tbr««, different lecationa -

KayasJikulsm, PattanfOsi aaa Vellayani during tfe year i982«83

by ths Plant Breading dapartment of Cdll«go -of /"^gricuXtura,

Vellayani on twalve. characters ba»a<$ on timnv^ variaties

wara statistically analyaad on tha basis of th© n^ethodology

daacribea in the i^ravioua ohaptar# The remxlts were as

givew feelGw®

Oiit of th« twaive oliaract®J?s of twenty vairietiea ana«

lyaad th© poolaa analyaie wera dom indivicluaily for all

tha charaetara pooling all the locations* GS intaraction

basad on ail th© csharactara wara <Bcamin€5<a aa<l it was found

that the qharacters - langth of capsul®, haiiglit* nunvbar of

eapaule/piant hava xx> GS interaction• Th® pooled analyaia

of these character# wsra shown in the Tatol^ 4.10»1,

Hasfisa thes# ^tjpaa eharaetata wera not invastigated.

Tha remaining nina characters#, vhi^ vete showir^g ganotypa-

environrrient intaraetion wara further investigetea and tha

rasults wera aa followas

4«1« Sa^d yield xsmt plet

Tha error Tman aquara of the tbrae locationa wara

tastad for ita homogeneity using Bartlett*s tc-ot. Th©

Bartlatt*^ ^ 15#056) waa fouM to fee significant.
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H«nce weighted ®iidly!5is ha« been done» 1?ha pooled 'AKOVA

i« giv^n io Tsbl® l^e variety sc location interactions

was found to Ije fignificaiit#

•file trefstK'.^nt .twan# of th® 20 varieties i© the thriwi

locatiOBfl -averagad over th« replications trore •mx'kmd tmt

as shown iu. the Tabl® 4.,1*2>

Thi^ ^alysis of vairianee uiid«r Sberharfc and R«sa«l

a»dal was out a# given In Table 4»i«3»

qfli® varisty x locatiofi (linear) <SD«a,pori©st (which is

aam m ^fferencai teetw«en ra^rassion) waa rjon-signifi-

cant, Pboled Aviation from regrssaion ms. leant at

5% level,, 'Sliis was £^®u«e ©£ the signlfiCQRce-iof deviation

for th® varietiss 8, 12, 16, The deviation from regrea^

siom was significant for none of th€s, «5ther varieties.

OSie sBi.3l3^i« of vari€inc« of Perkiiis links noael

for th© aaii© data was bj» given In T«^le 4»i,,4p H«t#rogeneitgf

mmng regresjs-ion was not significarjt the remiRder part

off the variety x location interaction was sigfiifiqant*

On©' of the replications it&t replication) in each Iocs'-

tions was for the measure ©f enviransiOint urs^er rreeman

«na Perkiisa mdal, th® r«a®inins two replicGtiona C2»l and 3ra)

were -for the analysis of vari^ce and th© same is given

in Table 4»1«S« TS'tom the t'afele it c!oul«a he inferred that
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*Rd the r^nainder part of th© vanriety x location int«r«*

ctipn waa- significant in this model also*

The environmental itjdiees Ij #nd 2j w©ro put
as gi^en ijs, tfe© T^tiblis 4.1.6, It vac fountl from 4.1*6

that they in cloa« «0r«ea^«nt to «ach other*

Stability pareraeters for the tw«nt^ ve-rlcti^s \ja<3«r

the tftra© rz^aeis «r« proviana in Si^le yalu««

are th® mm for SIR BJ laodel*.

She ^islues of wrick«*s aooval^rjcs ratio attd Shulda'e
2

ataS^ilitF vsriaiica aisd f valma foe tc-Dting the «ig»

nificanca o£ g-j^^ are giv«n in Uabl® 4.1,8* idl th« vari»-
ties h^, istsfi-aignificaiit waXn^ss •tgxcBpt tli© vari«ty 14,,

Th# i^airffi also high for these varieties,

o^rrelQtioB coefficisnts betwacsn th® various pair# of

stebilifef |jarasr.tt«r« «»re workodt out as' givos ia 'J?abls 4.1,9,

A correlation eoefficient of \iulty ms obtainea laet-

2 2w»en ssd G~-^ , Hence <^1 had the aanio correlation

coeffieiont with other parameters «» hai »ith th«n. The

regression- c©efi?icieist showe<3 positive €f®rr©lst;ton with

®ai ffini were highly correlated.

Sat inspite of thssa limit-atic^ns, £ro:v, tha examination
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of Table 4#3.,7, it could r#asoi»ably eorKsiude^ tbati

•«rari«ties 2, 3# 6, 11, 19 sndl 20 are ®tabi©

This fact hm tmm islnsogt eorroisorat^d from the Tabl®
24*1»S of t) ^ ^

4«2» Oil eontent purcan-tatqa.

error inaan square of the thr«@ ioc.M.iojss wer#

t®at«a for it» l50iapgeii«ity using Sartlett's- .test*

aarti«tt*» {« It5,.a93) W2W founa to be significant.

H®nc« tiie weighted aualysla haa b««n doa©#

^Eli» pe>oled J^OVA we« given in ^dbla Thm

variet^^ x l^ationd intsractions was found to h& jsignificant.

fhe tgeatsT^nt means pf the 20 varieties •in the thre« ,

locations averag^a over the replicatiom were ^rkea 9»

«ho%?n in the ffafele 4,2,2»

fh® erjaly®is of v«r4anc« under Ebarhart 'and Ku»««l .

HJOdel waa put as giwn in Table- 4,.2*3* fh® varlaty x

location (linear) eonipGneat wisich ia some Qs.'ime

betweaa r®.gr9«»i0n was non-significant, tooled deviation

from regression was significant at S% level, This V3»

bscaus© of the slgnificasic© of deviation eor'.isll thm vari««

ties aeccept. th® variety 3, ie, tha deviatioji from regression

waa sigrnlfiicant for all varieties except thc/varie'^ 3»
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fki& of varianc® of PerHins aiicl Jinka rao^Qi

.for the eaiRO datai w%». as giveB in Tabl® 4,2i4* Biit^rp-

g«rseity arroRg r«gir«asion ar^ tha rsmaifiSsr pBSt of th®

•variety k iocaticn interaction were aigsslfleant,

. . One of the raplicat$oi?s (let replicafcioii) •on each

locations was used for th© irnmvtsm of the Gaviromaent

und«r l-'reeais?! aiaS FsrJslna sDdel# the ramaiRlng ti<«D repli-

cations ,C2ni3 ar4 3rd) wer® tas«d for th« analysis M variip.

nee aBd th© sas^ la glvttn in fabl« 4,2*5* Fji:om the tobl®

it conM te® iTsferjred tJiait b©t©rog«n«ity tli.e regres

sions and the reusainder part of the varieti^ k location in-

teraction w®r® significant in tJiis sosiiael also.

?he my^ixowmntsl iiidiceii aM were worked out

as given in the ^TablflJ 4»2*6» It was founcl fross Wabl® 4*2*6

that they were in eloae agpM»Rant to each othor.

stability p^anieters for th® twenty varieties tmder

2
thr-ee models were provided in ^able 4#2#70 iKa values

are the Bm^ for ER and ^ models*

The vaXu«« of WricK;e*« eaovalenc® ratio and
2

Shukla*s stability variance and F vialuoB for testing
2

the signifiearjce of ar« giv^n in 3?abia 4..2»©«

2
All tJiG varieties liad aoa sigrjifleant vs^uo#

except the variety 18* asie wa» al»o high for th^ variety*
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(Jaffrelatlon co«ffiaienta betwsen the various pair®

of stabilltgr parasn«t«ffe w«r« WDrJcenJ out as cjiv#n in

tCable 4.2.9#

A corjeelation coefficient of unity was Obtained bet^
2 2w«jfn Wt ffitid • SUsncm ~^ ha^ the sartse correlation

coesfficient with other parafisetera as hM with

From the eocaminatiofi of 1?^le 4.2,7 it dould/b© r«a»

sonafeiy contflu<a«d that varietiee I, 2, 12, 13^ 16 and 20

«r« atefele variaties# ' l^big fact ha# feeon alrro^t .oorrObo*

rated from th® Table 4*2.8 of €a3d

4,3* yield vr plant

!rhe «rror inaan «qajir« of the three locations w®r«

test.«^ for its hoiaogtfuaity using Bartlffitt's test- Hi*

2
Bartlett'B («• 6«i921) wa« found to fee oigriificant,

Henc® th& w(i>.lght<i^ analysis has t««« done# Tno gool«<i

AS30VA is given in Tafole 4*3,1, variety u locatioiis

interactions wa® found to la® signifleant*

•freatiiiaiit means of 20: varieties, in fj^a ^re« locn-

tioj3» evera^ed over th® rftplicationa %#era worlied out as

iShown iu' tais Tafel® 4,3,..a,

•yh® analysis of vari.auca tindsr Sfcjerhart. an<a Rus««i

flKKflel was «!©rk«a' oiit m givau in Table 4»3*3*
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^ -m® location (liiwar) ooiapoissKt (which 1*

soiae as •pia diffdraaca between regr«8aion) wa© csft' aignl-*

ficant,*' 4«viati0n firom ir«fire«»i03 was ©ignil:leant

at iev^t wajs bscausa of the significancss of th»

a.«viation for the, veri«ti«» 6^# 8,- 42 is?d 17 .• 1fSi« a«vi«»

tiOEJ ,from regression wa# jtigaifietist for mmo of th« other

"sfarleties^

fh® aa^ysia of vatiajic# of P«rkls® aftd jiuki mod#!

for tb® siMB® data was giv«n in Table 44,S*4» .|-i©t#^g«si«ity

ffinong :regr®ssioii wat isot, significant and reiaainder part

of the variety % location interaction wa® significant#

On© of the r«plic«tion» (1st replicatioB In «aqh loca

tion) %?«i8 ia»«d for th® n^a«ur« of environmeat under Fr««roaii

afsd i^rkiRB laod®!# the reis«iaiisg two swplications (Snd and

3rd) w«r« us«d for th« analysis of vari^ce ssiS. .tho ««m« is

giireo 1r Tablt 4»3*S» From the table it coiaid fee in£«?rr«(a

that heterogeneity motig the r«^|r®e«iom and the remait^aer

part of ths variety n location interaction ^em mt gig-

nificant*

The enviroRtnental iMic«» aaad were trj©rk®d out a»

giiren in 4#.3*6t It wm fownd from tabl® that th«y

w»r« in ©lose «greem^nt ^ oaoh oth®r#
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stassility p<iram«t«rs for the twenty vatlofci®? und*r

the thir«« isod®!* proi?ided in fatoie 4,3-*7» value#

ar# tb® sa339 far ER and BJ laod^is,.

Th« veXuQ# of Wrieke's ecov<^eJ3ce ratio and sjiukia'a

« « A ^ 2 ' 'atisbllitj variisnc# g~and F vadliae for tsotirjg thm oig*
2

u I3lfidanc2©^ ©f airo given in. Table 4#3*a». Ail the vari««
2

tl«9 .ha<! i2on significant i valia«i« except t^.e vari.«tl««

6» 7(. arid 12# fhm w®r« als© hl9[h for tiiose va,Ei<iti«!*«

Correiatioa coefficifsnt between various paira of

stability ^aresBeters w«r« workad cftit m giv-m in Tabl® 'i,3*9c

A correlation co«ffici«nt of tinity was obtained b©t»
• 2 - '2we«a and Hsnc« the s^ss® correlation

coafficient with other p^araetefs as ha^ %?ith the®.

Fr«sB .<^amination &£ $abl« 4^ 3^7 it osulcl be r«a»©- '

nabiy concluded that varieties 2, 13, IS, ia^ 19 ana 2Q ara

stable -varieties# fact ha* be«D alnpst corroboratad

from the 'Tabla 4# 3,8 of md

KSanifoer of saada laar -eaKatila

«rror niean, «guar« of t^raa locations w&m tastad

for its hoir©gen©it3r using Bartlett*® -test, Siie ®-^tlatt*a
2

(w 1*696) was found to ba signlfiq-ant* mmm weighted

analyeig has ba^n dona, Thm pooled movA is gfs-ven in

TaS>le 4.»4*1» variety m locations intsrGctlona vaa fbund

to be signifleant.
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Th® treatment u^ans ©f 20 va£-iati«s io the- tlnrtta

locations averefed ov«r th« replications, weira wrk«d out

as sJiown in the Table 4«#«2»

The mBlysis of vorimcm nvdrnt Eb«rhart &m 'imnsml

iROdel was worSstSd mt a« given in "fable 4#4^34 Sh« variety %

location ilim&t) compomnt <which ia «an5© .go tii» diffajfenct

between rs^reaiion) wa» won «lgnificant, deviation

from E-egresgion wa» significant at 5?5 levol.# Sliis va» beca-

usa of th© jgignificance of deviation for tho'•^-arietiei'

10.* 1,1#, ,13# l.S, 16, deviation from recrrGssion was sig*^

.sificaFit for i2one of th« other va£?4eti©»«

?he analysis' ot variance of Perkim and ^lriK» fjjodel

for the s®Ke date wa« aa giv^n in Tabl® 4#4«4». Heteroge

neity amnii regresiilon was significant and tho remainder

f^art of tha variety x location interaction ai«©

•ignificonto

One of the replications {1st replicatioii) in each 16ca~

tion w©s use«3 f©r the raeaaisre eiavirsnnissfc 'Uft^Sor Freemen

and Perklas W5d©l, th& retsi&ining tsfo repiicatiana; <2nd and

3rd) wer® wsed for th® anaa.y»i© of T^arlanco erjS the s«59 ia

given in 'l-able 4*4,5. Prom the table it could ^ inferred

that hoterq0eneity among the regreasions reroainder

pert of tftQ variety x location intaractioa vmi^& significant

in thi® c^clel alao»
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®ie entviroiira«ntal indices and xmm worked but

6» given, in the Toble 4*4«6»

Stability par«it\«t«r» 'for the twenty -yaricfcleA under

th© t^e« msaelet ar®' providad in Tatoi© 4,4»7,* values

are th© earns SB and KT TOdftXs* . .

l?h« values of wrlclc«*« ecovalenc® ratia and

2
Sliu}cXa*» variaijca <0—• aad T volms for testing

2
the signifieaRce of givan in TabXe 4,4#8»

2Ml tha vari«tie» had non-slgfil£leant G~:, values
1

«xc«pt the varietiss IG, 11 and 16» itie K'̂ *B'vorm also

high £©r t^es« varietiea*-

Csrr^latioB csjeffficients bet^e«n the various pairs

at st^iiifey parameters wer« workad out as sjiven in

Tabla 4.4*:9.,

h. correlation coafficient of unity of \mo obtained
2 5featwaea and • Hanca ^ had tha S8rr;c> cs>rr«lation

co«ffi<sierit with othar parameters as hc/i. with tham.

From the exansination of Table 4*4«7 It could be raaao-

K.ably conclu*a«<a that varieties 4, 6# 8# 12, 17 eisd 20 ar«

stable v.arietie»# . I^his fact has been alnvDot eorroboratad
2

from the 'Jable 4*4,S of and ,

s-

A

r

4«5.- eireafflgaranca of capsule

"Y llSie mtM&t maan square of tha throe loGations wara

tastasS £air its homoganaity u«ij3g Bartlett'c tost, ^rha
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Bartlet.fc's- (« 6$«4SS) waa found tso be ©ignif leant.

H«nc« the w$iglit«a analysia has i?«en (3Qma* Ilio

AHOVA wai3 giv«a in Tabi® 4«S«i* Th« vairiety x X.ooatienj#

interactioi3» %fas foynd to J>» isbni^sigtiif leant# '

Tha treatmnt maanJl of 20 varieties in 'fche thra® loca

tions averaged ovar l^e replications "^ere m>rked out a#

shown in Table 4,5.2.

^0 analysis of variaijce -under sb«srh'art; and Rusis«l

®odel was out as' given in Table 46 5*3*

'JSie variety k location Clineas) Go®po?5©nt (wliich la

earn© as the dlfferene* between regression) was sion-jiiginl-

ficaftt# ft!ole<a deviation frora i:egre««ion yas nGn-signlfi-'

G^t at 5% level# deviation fjrsom re'sreooion was sig

nificant for none of the varieties#

the siialysis of variance of Perkins carid a inks model

for the asxse data was" as giver* in fatele 4>S*4», eetero-

genelty amoi^g raa^'ession was not significant ascl the reniain-

der part of the variety % location was rsot

significant*

023© of the replications (1st r<@plic<itic?i'i} in ®aq}i

locations v/as used for the measure of' enviro.tiRent tinder

PreiKn^ and. t'erkins jspdel^ ^iie remaining replications

C2nd and 3r?3) was used for the analysis o£ variance aot3 the

asrm' is given in ^able 4,5.5, From ths fenblc it esouidi be
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iiif«r3r€a that h^terogenaity aEsong rdgr«sai©i^ was signifi

cant aad 1^ remaii3d®r part of the variety u locatioii

int®ractio» was aignificant*

The ©fivitorsiQftBtal indicas Ij and woi-e ii^rked crut
as ql'^m in I'able It found froa Table 4«S«6«

that ^ey itfere in clo«« agr«®E®ant to aach vott^er#

Stabilitjr pai:am«t«ra for the twenty ufia«r

the i^e® rflQdal-s sure provided in Table 4»5*7, 3^..^ values
ax

tfie aanse for sa and Pj cRQd«l»*

ThQ ifoXnem of Wg-ick«*« ecovalence ratio ,K'j^ atjd

. sim)sla*s statoiXity variaisc® <r~^ an4 F values for testing
2th€! »i^3fniflcai3Ge aff« glv«n. 4n !l?6bl® 4»5*8» Ml th«

2
varietieig hsd s»n dlgnificant valtlea mioQpt th«

irairiQties 2' and ?• w»r« alsto high for thes*

A, varieties.

COEr«lation coefficients betw««n 'fee various paiEi o£

stability paraineters w»e«: wrked oist as givon in fabl#

4«5*9*

A cojrrelation c©«f£lei«nt of tmlt^ was obtained bet-
2 2wt«n ^ I • Kancei g—^ had th® ^rae casirrelatioh

cQ«££icietit with oth.eir p^aisetfir* m had tsith th«ra*

firom the <^anuLii^tiofi of Table- 4..S*t it -CGisia! fee r«a-»

conobly qoneluded that vaifi«ti®« 13, 15, 19?. SiSi# 20 and- 18

ar® -stable vsr-ieties, 2hia fact has be«ti alir^st <»rrobora-

tod fsrom the Tabl« 4»5*@ of w. and
« 1
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o£ branches

Th® mt'OK jnean ©f the three locations i-ierc t®st«d

for Its homsg«Beity using Bartl®tt;*3 tsst,. 'me Bartlett»®

10#005) wa» found to be aignif icsBt* • Msnc© the

weighted analysis has be*n dona. Thi> pooiea akova is givsn

in UabXiSf

The variaty * location fotJnd to bs sigDificaiit,

_The treatireat means of the 20 vmrietias In locations

averaged ©vsr the r«plicati©jis were worked out m showi^

in the Table 4«$«2tt

The ansiysis ©f variiimca under ifesrhart mcl Eusssl

rt»del was worked out aS givsa in Table 4,6* I*

The variety x location UinsaT)' eomponont (which is

sam© m th.® diffcreries betwaen regression) waa significant#

Fooled deviation from regression was significgmt at %%

l«vel» This was becausa of the signif icansse of rleviation

for' th© vari«ty 3«> Th« deviation from regrescsicn sig

nificant for mn» of the other varieties#

analysis of variance ©f -Perkins ana Jinks motasl

for the aerae da-ta was as giv©n in Table 4.#6#4# Heterogeneity

an©ng r©^«.ssion was significant and th# rcnisindet part

of 'fehe variety k location intcaraction vrs® r^t aignificant#

On@ of replications (1st replication) in each

loeationc used for the measure of environn^snt under
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Fif««jaan and Perkina ntodel# tbt remaintifiig fc®o ireplication®

{2nd .arKS wstrm «is«d for th« or t^^sriaRc# aisd

sars© is giv«i3 in fable 4«6.5» Fmm fclie tefeX© tt could

•fee infarred tJi^t hittdjfogsnelt^^ among tise rQ^^iression was

not signifieaat and the remainder part ©f fehs ^arietjr *

location inteiraction was signifleant#

The ewirosimarital indic«3 ar^ w&re woj-ked out

as given io Table 4.6.6. that they ware in cloee agree-

injent to each other.

Stability paraiaetere f#r th® twenty varieties under

the thre© rssdela are provided! in Sable 4*6,7* values
<3*

are the sarae for m and m

thm val^ues of Mricke'a eG©val®nce ratio «. and
1

23)ii2iaa*s stability V^iance ^ aiid f vai-^eo for testing
the sigoiflewe are given in fToble 4»6,.3« Mi thM varie

ties 'nod not? significant velues excap't the variety

14o Mim also high- for tlilsf varie'fey,

C^rrelmtioB: cos^fieiesit# -S^etveen tht vorio^is pairs

of stability'' parameters were, t«ork«d out aa given in

Tiible 4# 6., 7,

h correlation, ^cffi^'ienfe of tiriity was. obtaitjed iset- •

ween S®«ce <3--^^ hadl' the awm ^trelation coe-
£ficiest with other parmetere as ha<a with, thera*
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•xamittatlojt of 3?abl« tt could b« r«a«

^nably conciUfSea that varieties- 1^- 10, a». 4# I'? and 20

stable vaffietl©3# 5?hi» has bean almost eorrdbd^-

JTated from tfe€? Table 4*6»8 of ond

IQOQ .^g^^ vaiaht. • •

Th© .mro^ tmm of -th® three locdtioiag wesfs

tested f©r^ its bssasgtnaity uiing sartiett^a t^st# I'he

Bartl©tt*'3 (* 34»C52). vas found to toe significant.

mncrn th@ weighted- an^lyais ha» baen <3ona» fh© pooled

4s given is Tablo 4*7# 1* Tim variet^j' x-'.location#
C£

Interactiofts utm found to be i^igniflsant*

Thm treatraent means of th« 20 varieties in the three

locations averaged over the r«piications t-/©ro- va^irked out

as slKmn in the Tabl® 4*7»2»

Th& .as^alysis of varianc* tsnder Bhethant snd ^»«el

iBpdel was worked out as given in Table 4*7-,3*, th& variety x

location (linear) component <^ich is? sama as the aiffarence

bettwaen regression) was non-»ignificant* t<5oled deviation

from regression was eignificant at 5% level. 5:hiis was

Isecause oi the significar^e of deviation for tl^e varieties

3#. 10# 11, 3.2, 18, 19« Th© deviation from regression was

«ignifiq©st for none of the other varieties,

S^0 .^lalysis of Perkins mQ Jin)«« nssdel for the same

data .given in Table 4*7.4* Hetsrogeneitif Gtrohg
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seigremlou aM the remalmler part of tho va£-lGt.y sc

locatim interasMpn- wer« «igniffleant.

One of th® {l.st repliea-tion) in each

loeat'ion waig u#««! for th« aisisaRire of ©svi^oriment un<i«r

FreamaKi aQ(§ Peirkliai modal, tha remaining t'sso, replicatione

(2nd 3r«5) us«d foe the is^iaiysis o£ variance and

the sauis i© giv^a in Taisle 4#7.»5» From the tdaXo it could

b0 inferred that Hcteroganeity aasssng the ragrossion'a and

the retnaiMer-paart of the var4«ty x location interaction

ymre non eignificanti,

Th© ewir©m®rital indla^s Xj «md were ^rk«d out
as given in the 2?afol® 4»7.6« Xt was foand. frcia Iabl« 4.7,6

that they %'Bee in close sgreeraent eeoh othiar.

Stability p^ataetars for the twenty varieties uiwa«r

tlm three nK>a.ale are provided in Table 4,7*7. values
0i

are the scarm for ER aRd BJ modelu, • • .

Tha yelUftS for ¥rick®*» acovalence ratio md

2
shukla's stability variance and P valma for testing

2the aignific^ice. of 6~^ gi^n in Tabl©

2
Ml vagietiea had tton significant valuag

^ except tha variety -12. The waa also higli for thi»

variety.

Oorrelatioii coeffici«istB between th© variou© pair* of

atabilifcy pareiseters «ere worked out given in Table 4,7.9.
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A co:&ralation ©o<Bfficiei3t of Bisltsy 6bfeain«S

2 2 '
befeween arii • h®rc« . iiaS the S-^t® c©irr#iatioB

coefficient, with o%h9t pa?aiaat«r m b-ad -Mh th«ra*

From ime ^amifiatlosi of Ig'abl# 4*7*7 it be

r«aa©n3bif eojBCluded ^at vaeiatitsii t, -4, •%, S> .16- «n(3 19

ss£» 3t4^1e vati©t:tad». ^lis fa$t ha# bean cprroibora-

t^d tsom the 4.7,^ of and

Kaifibeie ef .dave foir flowirgitia

_ 2
1 ^

The ajprpr m«an sguar® of the tlirea 'locatlowa wer«

te#t«i3 for itn hossogeiieity using Bartlett»a toot* ^h*
2

8aftlett*« -j- (•» 7*818) was fouM to'b© aignificant#

Hence the weight«d anai^si© haa b«en <3©m. t1'5s fsoolsd

AKQVA te given .in Tatele 4»8..1.» Hi® •varisfcy h location*

ifiteraetions wm foaad to be a6ionif.lc.aatw

treatmejit ra®an» of the 20 varletia©' in th® thr«e

iocatisns averaged over the replication® mm' vsrkad 0ut

as «5h©wn in the Tabl© 4»8»2.

the arialysiis of variancts linder £b®rhacrfe onq Rusa«l

mcjdei v;as out. as giDfen in Tatole 4i@^3» tbe variety *

location (linear) component (wiiieh. is sec-aa ae tfee diff«r®nc«

•hiit^men regresgiion) woa misi-slQnificanti# deviation

from regression waa significant at $% level# CStsiis wa#

because of th.s; gtignificsnce of the d«viatiori -for th«

varieties 1, 2, 3# 4> 7. Tha deviation frara ^egr«s»ion was

•ignifleant for none, of the other varieties*
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'Shm malYsis ©f varianc#' of P«rk-ins aim* aod*!

for the Bm9. data was given in T^l© 4*a.4., HSiterog«n«ity

araong cegtrnvloti and the remainder part of th® variety n

location iiifees'aGtiori w«ir© eignificanls.

•One of the replications <iat raplicatios) In fa««ch

locations was usea for the mmntB of ©nvirorjiifewt under

• S'reemsn and Pmtkim mod^X^ th@ remaining tv?o replication#

<2i3d aJ3d 3rd) were tisad for the anialysis qS. vaeiaRC* and

tha B'am& la given in Tafel© 4*8»5,: From thm ta©!® it could

b« iaf«rr€d that heterogeneity wiiong ths ragr.essions and

th« 3e4sraatRd®r .f>art of the variety x loeatior, infe^raetion

mm aigBificaEit in this msdel alsQ#

The ai3vir^nm<int®l it^ices I^, and 2^ ^repe tesrked out
^ given l;n th© Tafele 4#S*6« It wa« found £rora Table

4^0,6 that they wmtm in close agr««!7!snt to' esch other•

Sta5>ility p.arameters for the 1^«hty varle^i©8 und«r

th® thr«© provided -in T^l^' 4.3*?.. values

ar« th® sam i&M SR ^d. PJ aodifel##

fh© of «ridke*a «covaa^nce ratio and

Shukla»s #ifeafollity varietic# and F values for testing

the ®ignificai5ce of c5~^ values ar« given in- Stable 4#8»8»

All the varietiea hM non significant values^

O^rrolatioa codffieients b®tw««si tJie vsiric?u» pair» of

stability parasTieters were wor3««d omt as given ii5 liable 4.8.9.
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k correlation c©«fficient' of unity was obtained bet-

2 2waeia ^4 g~~^ * Hence cr-^ ' hai the, s^aa c3o£3r«lation
coefSieient with other paransi5t®r« aa .ha^ .thera.

.FroKs. the exaiRination of Table 4#3*7# it could b« r«a

aonably aoncludied that varimtlee 3* 5, B, 9# 12 and 20

ar© atable varieties, fhiist fact ha» hmn Qlmst corrobo*

rated from the Table 4.8,1,8 of and

4«.9. l^umber .^of days, to- ,Bmtairi-tv

^he mror i!c«an aquisre of the thr«e locatio.K{5 wer«

tested for Itis homogeneity using BartlattVa test# The
2

Bartlett'g- -4- {•« 2.»S80) found t^ ba significajat#

Hencm «naly«l© hisia be®n ^one* The pooled anova

is given In Table 4*9•!«

•fha variety x .locationa interac.tions wss foiand to .be

significant*

•fhe 4ae<®eti|t@nt mean# of 2© Vari.etl«s in the three loca

tions averages^ over the rei^leatione w^m mi% m

ehown in. •4»9*2«

The ®a.alysi» of variance under Sberhar^t en<l Rusael

raodel was i?©rKe<3 out as given in '£«ble 4*9».|i %e variety x

location (linear) component (which ia saiT^e difference

•Isetweesn regressllon) wae nQn-«igniflcant» Spooled deviation
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from irQgr«®»ion waai (significant at 5% level, 'BiiJi was

b<»cau3e of tlie significance of dsviatlon o£ all the

varieties esscept U 3, 9.^ 17 ana 19* The ^aviation •

from regressioia was non-significant for. t;ho varieties

i, 2, 3, 9, 17 and 19. , .

1?he analyai® of variance of Perkins and Jinkss tnadel

for the Bm0 dat.a ii^as a» given in T^la Hetero-

penalty aioong ragression and the ramaiMor part of the

variety x location intaraction Wfsra aignlflfiesit.

©ns of raplicationa' (1st repiicatioti) in each

location was ysad for the nieasure of th© ei^vironment under

yreeman laerkina mod&l, the rsmaining tivso reialicatione

{2nd ar^ 3rd) ^re used for the analysis of vai'ianca end

sjsne |te a®, given in Ta^l© 4,9.5. From tho table it

€©uld be inferrad that hateroganeity aRvDng the regresaion

and tiie rmaiii^ar part of the vsriaty x location intera-

ctiona were, aignifieant -in thia sno^al also^

Th® «r5yiron!s«»ntal indices .1^ and were t^orked ©ut
aa given in tla© ^able 4.9.6^ It waa f$sun-a from Table

4»9.6 that they wsra in cloaa agreamant to each other.

Stability paraafaters for th« 2.0 varieties urxler th® •
;> 2

throe fflodals sra provided in 5«bl« 4.§.7. 3^^ valuea

are ths aessa for BK and PJ raejdQls*
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The vslvmB of Wrick«*« «eoiir«l.e»e<» irat.io e:od
2

Shu)5la*e ©tability varisnca F values f©r test-*
2

ing the signi£icaac« of ar« gtv«n in liable 4»9,8.

All the vaEl©ti©» had non sigsilficaist values ejscept -th©

variety 10* Sti© was alad hish for tfseSQ ^eri^ti^'S.

Goesmlixtion csefflGients between tbs various paiirs

of stability parawmters wer« t«orke<3 out as giv^sn- in

Tasl;)!® 4,9«.9«r

A corrfiflation coefficient of unitf was' obtained fe^t-

2 2
wson aja^. , liene© had the #ai:n9. cprj?«lation

co«fficient witJhi othej? paraiaetfe.r# m haii mth ttwim*

ffrom th© ,«a©miriafelon of Taibie- 4#9..7, it could he

r^aatonably '^nciua^ that varieties 1, 3, 3^ 14# 16 and

19 ar« stafele varieties. Ttiia fact Has slirost corro-

• • 2
i3©irated frora th© table 4,9-»0 of and

4»10» hemth.oS capawlft' '

Ql^^jr psisa?j' »qaair« of th« three locat-iong wer»
t

tested for its tsewBoganeity using Bartlett^s teeti, Th«

Bartl«tt*» ( « 1»02) waa foima to be nan-eigoifleant,

HeTica th« ^olM analysis has hmen d3n«,

The gaolsd akOVA was givea in the 1?ablG 4,»ld#l*

The variety x locations int®ractio8S vm ret si^

rjif leant.
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4#11. Meioht

fhe e^iror man 3qu«r« ©f thr«@ locations %«ir«

titsted Sow it3 hom0§«i5«ity using B«rtl«tt'».a 'test, ti3i«

Bartiett*# ^ («• 4»549) waji fousd to foe non^significant*

Hence the anaiysiB has imm dona.

^Elie pool«d moVA wa» giv«n in th« Table 4.1l»l»

Ulie variety x locatlop^ interactions x^ras mt sig-

sificant,

4#i2. of capgule/plaat

Th^ mmr mean aquar* of'three locations Here tooted

for it© rioiiK>g<m«ity iisiR,§ Bartlett.»» , t@®t» Th& Bertlett'a

(w 11#;336) was found to be Bignlflcmt^ K«nce

weighted aaaiilyeis ha« bean <lo,n©i, trora tlio ^leighted

analysis, it is found th«it, inter-^cfcioa is oboc^nt.

4*13# Sgleetion Indioe

Tbe SGoree of selectioii ina®* of tt»anfcy v^i«ti«»

of asultiioeatioti triale of the crop conductfKJ *t

thmm location with 3, r®plicatioDs at-eaeli locations, were

analysed as p®r th® rnetliods sugg«8ta(3..

iSiQ ©^ror ^an s^ari^ oi? the thrtse Idcafcisssgi werit

t«st^ for its hemogcnsity using Bartlett'o test, Th©

Bartlett*® ( » 20S^310) wa« found to ise significant*

HeEc« the utsi^hted analysis hm bean, done#
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The p©oiflKi i!^OVA i« givon in 1?afol«-

s«5or«s of selection IMok of -ehe 20\ varieti«»

in tlire® locations averaged over the rap-iicQtioR»

mf© %f&r"md out aa shown in Tabi® 4*i3»2»

mslysis of variance under Eberhart oncl Ru$s«l.

si9d«2. was M3rk®a oat as given in Table 4jil3.3# Hi#

variety ?r location (linear) CQi^3on«nt (which is saiisa as

diff^rejice betwaen ragreasion) was signiSicarjt.

deT/i'a-fcion from regressio.R wa» mrs siijRifieant.

Ja 'fciio ^alysis of vari^e® of Perkins.'ar.a Jink®

inodi®! for the datia was m given in Tab.Ie 4^.13•4,

Heterogeneity assong regresaioii w^» sigmificsat and the

remairidsr .part o£ tlia variety x location initorGction was

not significant.

One of tb© replicatio.ns (1st r^plicatj,on) In each

location w.as used for the measure of oRVironnent undei:

F,reesian ierkins Kiodei# the reisaitsing two replications

C2od msd .3rd} were used for th© smalyais of verience and

t)i© satae is given in Table 4* 13*5, From tl'is table it

could be inferred tiisit heterogeneity a^son-j. the regr«3«ion

was significant and the remainder part of tha variety x

location iiiteractlon vae mt significant io this model

also.
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a?hei environmental iridiee® Ij and were wdrk«d
out as given in th« Table 4»i3»6« It wss foun^^from

Tabl® 4«13*6 that they wer« iifi dl©s« afreeirsaot to each

other,

Stabiiity paraaetera for th©' twenty varieties under

t^«e nssaels ar# provided in table 4»13»t* value#

ere the saK® for EE and ET issodela#

Th0 v^u®©. of wric)c«*» ecov«I@nce rat^id' ®nd shiikla*8

2
stability v^ianc#. ind F values for tm%ing th* •ig-

2aiflcance of cr^ are givon in tP^l© 4«13%8* ^^11 th»
2varieties had non aignificant s—^ values cMeept tho

V€ari®ty 6-. ifib® was also high for thlis ^^srloty,

eprrolatiols co«fflci®nt» batwaan tha various pair®

o£ st^iiity parameters wer® worktd out as given in

Xabla 4.23»9,

A correlation oaeSficimt of unity was obtained bet-
2 2wa«n aand * Hance o—^ hM the correlation

coefficient witSi other parajr^tsrs as had with th«m#

S'rom t^e «x-^iiiittion of Table it could b«

reasonably csonclud«d that vari©tica 2# 3^ 4, 5^? 7 and 11

ar© stable varieties* 31ii» fact hae been alEost cott^ho"

2-
rat«d from the Table 4•IS*© of and cr-^ ^
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4.»14* ggingipel oamgonefltg

In the present invastigation the chars^teristic

roots ior ths obaervationa correapsftdliig to' oaQh vari«ty

by taking into .^nuideration of ail the characters wer*

studied# tn ali th© ease# the first eharoc-tsrlstiq root

was tounB. to have, axplsined a rsasoiiatol© .pojreeotas®

th@ total variafcioR (rapr® than 1%%)* fhe ^ri^^eipal cam-

ponents corresp^isaing to the first charactsrietic- root

vMsre talion for the study stability parataetor .sealysio®

The mzthoQ, -of using £.irst prinoipal eom|>oi3©rit for th©

^ study ©f g©i%>typ«^ environment interaction i's raor« reasona-'

ble in cornpsri^n to this phenotypic index jns.thocl# as w«

are aisuming «Qjaal weighta t© economic character#

while calculating the i^notypic i!id«x,' Ge^otyp© «nviron-

ment interaction ver®. st«di«a for the varieties fea»ed. on

tha first principal eomi^nanta through follGying fiv®

ronthods*

i« ,Efe«rhart an"! RwBB«il*» -raethoia "

11# .^rkina end Jinks raetho^

iii, Fre«rasn and E^rlcina vmiA^€L

iif# Kricke'e niethod

V. ShuKla'o jwsthoai.
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Th§f acores: of priccipal cpmgionents 6£ t:venty vari«-
>

tl«8 Of imiitilocation txlai* of the crop seasme conducted

at threa i©Gation» with threa replications at oach idea

tion* wfsre anaiyaed as per th« methods 'suggmted above.

Tfea dat® were «1;50wn in tha Table 4#t4«2«

The «rror n»a«3 aquara o£ th« thr«« locationa w»r«

tested tot it» horaoganeity using Bartlett's t&et,#

2
Bartlfttt's C* 15»207) was found to be significant,

Hance the waiglitad aisalyisia has been <3on©» .psoled

AROVA is given in Table 4«i4«i.«

'fhe variety x locations intaractiona was found to

be signifiGant*

Bie snaiysi® of variance under JSberharfc and auasal

m©dai was ^rked out a« given in Table ,4.*14* 3.*

^he variety .* location (linear) tr«4ataent (which

is saroa as tha difference between r@gres0ioR) non

stgnific^t* Fooled deviation from regression: aig-

nificant at S% level* 'J?his waa because of the signifi-

canc© of deviation for the varieties 8, 9» 12^ -13# IS and,

17« fhe deviation from regrasaion was aignlfioant for

none o€ other varietiea^

!rh® analyais of variance of ParJcin® end •modal

for th© sauis data was aa given in Table 4,14-,.4«
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msong regreaaion and the remaiiider pairt

©f the vafi©tf ;x locatiori • lafcflgiraqtion were sigxsif leant.

One oi the replications (Ist r®plidaticj.n) i« •«ch

locatioiua was u««d for tls© m«a«ur« of undur

md Perkins saoaei, tfe« r«HiainiKg two repiicationa

C2nd and 3rd) liere 'lasad for th« analysis of t^ajFiteG® and

the saitie is gives in Tabl® 4»I4-.5» From th$ table it

cotaid be imferrwd that hetarogeneity as©ng rege'essions

md th« resiaisjiftjt part of th« variety x location iat«j:a^

• ctida wer« significant iis tiiis mc»del also*

enviroinrfi«atai inaiG®» 1^ and mm t»rked put
as in tlie 4,i4*6* It vas found ££on> -I'aijle 4«i4#6

that they were Ifi elose agreement to «aeih either*

stability paresietera for the t^nty vagietie© under

th« three are providad in '^abla 4.14•7*"

Values ar0 tho ,#ama for sa aiid PJ zsodftls,

The traXue ®f Wric3c«-*a ecovalancc ratio

shukla's- stability ifariaEjea' ismd W valnm ior teat-

2ing the siguificanee of values ar« given ir?

Tafol® 4»l4»Sii

2All th« varieties he^ mn significant <s~^ valuan
«3ce«pt th0 variety 14. ^hc Wj '̂s was also high for

variety*
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, Soris«]lat;i©rj co«fflcientg b«twe«n the v-ai^icms pair*

of stability paJcarBefeers •mse worl««d out as gives in

Table 4»i4.9«

k corr«l,atl£>R coefficsient of unitsf
- 2 '2between aj^ ^ • Hence o ^ had the sas^o cor*?*-

latlon cx5eflici®nt with other patmmtmrs as bed vifeh

them..

From the escamination of 'tabl® 4,14,7# it. could b®

r«»asoi3abIy ^nciiadtdi that, vajfictiea 2, 3, 7*. 12, 19

aiifi M are stable varieties, This fact hast been elrnoat

2
corroborated fro® the Table 4.14,8 of ant! ,
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Table 4,1.1. Pooled Analysis of Variance

Source df SB MS F

Varieties 19 57196.49 3010.34

Locations . 2 88121.51 44060.73

Var X Loc 38 84859.00 2233.13 2.41*

Average Error 114 926.55

* Significant at S% level.

Table 4.1.2. Treatment means of 20 variotio.') of Eesamc in

3 locations averaged over 3 replications.

Varieties LI L2 L3 Total Mean

T1 220.067 254.100 315.833 790..000 263.333

T2 263.900 277.733 349.000 890.,633 296.878

T3 244.367 296.833 379.500 920,,700 306.900

T4 299.333 309.300 344.333 952..961 317.656

T5 283.067 313.200 318.333 914. 600 304 .867

T6 315.833 437.900 415.000 1168. 733 389.578

T7 213.000 349.767 342.500 90 5. 267 301.756

T8 203.833 36 3.767 278.767 92G. 367 308,789

T9 261.167 252.467 381.467 89 5. 100 298.367

TIO 277.633 249.467 330.667 8 57. 7 67 2a'5.922

Til 209.733 265.533 347.667 822. 933 274.311

T12 203.700 376.833 299.333 879. U67 293.289

T13 100.333 262.200 369.100 Oil. 633 270.544

T14 153.133 384.167 356.500 89 3. 800 297.933

T15 227.033 328.567 351.833 907. 433 302.478

T16 204.933 376.133 306.500 887. 567 295.856

T17 225.800 281.933 204.667 712. 400 237.467

T18 274.400 218.267 296.167 788. 833^ 262.944

T19 232.567 299.000 266.333 797. 900 265.967

• T20 269.467 391.233 350.333 1011. 034 337.011

Total 4843.300 6288.401 6603.835

Mean 242.165 314.420 330.192 295.592
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Table 4.1.3. Analysis of variance under ER model

Source df SS M3 F

Total 59 230177.998

Varieties 19 57197.499 3010.395
— —

Environment + X
40 172980.499Variety x Env. X

Environment 1 88122.615

Environment x I 37686.140 1983.481 0.84 N.SVariety (linear) I

~

Pooled Dev. 20 47171.144 2358.557 2.54*
Variety - 1 1 1164.689

Variety - 2 1 1839.576

Variety - 3 1 2002.988

Variety - 4 1 426.365

Variety - 5 1 .797

Variety - 6 1 966.409

Variety - 7 1 544.124

Variety - 8 1 4145.553*

Variety - 9 1 6767.553*

Variety - 10 1 3013.450

Variety - 11 1 1932.705

Variety - 12 1 5249.876*

Variety - 13 1 3130.590

Variety - 14 1 2408.779 c
Variety - 15 1 .374

Variety - 16 1 4522.108*

Variety - 17 1 3165.161

Variuty - 18 1 3210.126

Variety - 19 878.687

Variety - 20 1 1798.380
— — — - — —

Average Error 114 105626.257 926.546

* Significant at 5% level

Table 4.1.4. Analysis of variance under FP Model

Source df

Genotypes 19

Environments 2

Combined

regression 1

Residual (E) 1

Interaction 38

Heterogeneity of
regression 19

Residual (Gxt:) 19

Pooled Error 57

SS

140645.00331

155207.01408

154768.81504

438.18750

210243.98803

84079.03671

126164 .'J4U94

146205.99746

* Significant at 5% level.

MS

4425.2124 1.7252

6040.2b00 2,5808*

2565.0177
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Table 4.1.5, Analysis of variance under PJ model

Source •df SS MS P

Genotypes 19 57197.499 3010.395

Environment
(Joint Regression) 2 88122.501 44051.250

Genotype x Environment
(Interaction - GxE) 38 84857.997 2233.105

Heterogeneity 19 37686.264 1983,488 2.14*

Remainder 19 47171.735 2482.723 2,68*

Average Error 114 926,546

* Significant at 5% level

Table 4.1.6. Environmental' indices under ER model (Ij) and

under FP model (Zj).

Environments

.1 -53.427 -59.6866

2 18.0278 19,2583

3 34,5995 40,4283

Table 4.1.7. Stability parameters for 20 varieties under

three models (viz. ER, PJ and FP models)

'arlety

1I1111111C>J11-Hi
I1CO111i1111111I1

1111t-HI1JB-I111111

1 0,90 -1614,95 -0.10 0.44 -2422,45

2 0,73 -940.06 -0.27 1.00 -2302.97

3 1.29 -776,65 0.29 1.02 -1566.69

4 0.40 -2353.27 -0.60 0.26 -1971.17

5 0.41 -2778.84 -0.59 0.35 -2543.92

6 1.30 -1810.23 0.30 0.90 -2314.30

7 1.60 -2235.51 0,60 1.58 -2564.70

8 0.30 1365.77 -0,70 0.33 3435.99

9 0.91 3987.91 • -0,09 0.57 6307.72

10 0.29 233.81 -0.70 0.19 -877.01

11 1.32 -846.93 0,32 1,20 -1221.00

12 1.49 2470.24 0,49 1.02 -1817.02

13 1.83 350.95 0,83 1.48 9970.34

14 2.58 -370.86 1.58 2.25 5338.44

15 1.41 -2779.26 0,41 1.48 -2559.53

16 1,53 1742.47 0,53 1.21 5078,32

17 0.07 385.52 -0,93 -0.12 870.67

18 -0.07 ' 430.49 -0.93 -0.29 -285.67

19 0.55 -1900,95 -0,4 5 0.62 215.88

20 1.16 -981.26 0,16 1.17 3229.53



Table 4.1.8. Wricke (1966) Ecovalence ratio (W^) and
Shukla (1972) stability variance ( cr\ )

and P values to test with (s-l),

s(t-l)(r-1) d.f.

95

Variety ^i
2

"^i
F

1 1211,0933 548.7673 .2457

2 2167,1183 1079.8922 .4836

3 2361,8514 1188.0778 .5320

4 2034,0495 1005,9653 .4505

5 1557,0113 740,9440 .3318

6 1366.9328 635,3449 .2845

7 2137,5184 1063,4479 .4762

8 6293,4236 3372.2839 1.5101

9 6805,3121 3656.6669 1.6375

10 5196.6395 2762.9592 1.23.^3

11 2388,4348 1202.8460 .5386

12 6311,3012 3382,2162 1.5146

13 6181.7669 , 3310,2531 1.4823

14 13466.9137 7357,5582 3.2947

15 755.2239 295,5066 .1323

16 5755.8155 3073.6131 1.3764

17 6943.9878 3733.7088 1.6720

18 8244.6308 4456.2883 1.9955

19 1774^,7707 861.9215 .3860

20 1904,7836 934.1509 .4183

Table 4,1.9, Correlation tables of the variables W.,
2 j

. b , b s.
•^di

VAR
2

^1
2

^di ^d'i^

Wi 1,0000 1,0000 .6276 .2124 .1018 .6069

2

'^i 1,0000 .6276 .2124 .1018 ,6069

a^di 1.0000 .0087 -.1255 ,5849

1.0000 .9536 .3310

1.0000 ,2662

1,0000
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Table 4.2,1. Pooled Analysis of variance

Source df MS

Varieties 19 137.8672 7.2562

Locations 2 55.1719 27.5859

Var X Loc 38 116.4141 3.0635

Average Error 114 0.0432

* Significant at 5% level.

96

70.9144*

Table 4.2.2. Treatment means of 20 varieties of sesame in

3 locations averaged over 3 replications

Varieties LI L2 L3 Total Mean

T1 48.767 45.233 48.633 142.633 47.544

T2 49.367 45.567 48.700 143.633 47.878

T3 51.333 48.767 50.133 150.233 50.078

T4 47.467 47.367 46.433 141.267 47.089

T5 45.400 43.300 47.533 136.233 45.411

T6 49.800 45.333 49.500 144.633 48.211

T7 49.500 46.633 50.033 146.167 48.722

T8 50.833 44.200 50.467 145.500 48.500

T9 49.200 44.833 48.733 142.767 47.589

TIO 45.833 45.100 48.500 139.433 46.478

Til 49.300 45.333 ' 45.300 139.933 46.644

T12 43.867 42.733 45.800 132.400 44.133

T13 46.233 43.067 44.167 133.4,^7 44.489

T14 44.500 47.167 46.167 137.833 45.944

T15 50.233 44.733 44.167 139.133 46.378

T16 46.667 44 .700 46.700 138.067 46.022

T17 46.667 46.500 , 45.367 138.533 46.178

Tia 48.900 47.333 42.800 139.033 46.344

T19 47.133 46.800 43.767 137,700. 45.900

T20 44.567 44.167 43.700 132.433 44.144

Total 955.567 908.867 936.600

Mean 47.778 46.443 46.830
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97
C

Souircu d£ Si; MS F

Total 59 309.469

Varieties 19 137.867 7.256

iinv + Vdr X Kiiv 40 171.01J2

Environment 1 55.163

Eiiv X Varloty
(linear) 19 48.223 2.538 0.74 NS

fooled Dev. 20 68.238 3.412 78.92*

Variety 1 1 1,117*

2 . 1 0.508*

3 1 0.016

4 1 0.650

5 1 5.875*

5 1 1.511

7 1 1.899*

a 1 3.569*

9 1 'i.l26*
10 1 5.791*

11 1 3.761*

12 1 3.775*

13 1 0 , -101 *

14 1 0.224*

15 1 9.681*

16 • ' 1 U.457"

17 1 1.000*

la 1 19.670*

19 1 6.881*

20 1 0.327*

Average Error 114 4.9247 0.0432

* Significant at 5°/. level.

Tdble 4.2.4. Analysis of variance under PP model

Source df 33 MS f
— — — — — — —

Genotypes 19 137.,857 7.256

Environment
(Joint regression) 2 55. 172 27.586

Genotype x Env.
Interaction (GxE) 3U llu. •13U 3.064 -

Heterogeneity
(Among Regression) 19 4U. 214 2.538 58.75*
Remainder 19 68. 216 3.590 83.10*
Average Error U4 0.0432

* Siijnil:ic.jnt at b/. level.
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Table 4.2.5. Analysis of variance under PJ model

Source df SS MS F

Genotypes. 19 276.89061

Environments 2 109,73438

Combined regression 1 108.19394

Residual (E) i 1.54044

Interaction 38 244,10939

Heterogeneity of
Regression 19 99,48837 5,2362 616.0235*
Residual (G x E) 19 144,62101 7,6116 895,486*
Pooled Error 57 0.48438 0.0085

» Significant at 5% level.

Table 4,2,6, Environmental indices under ER model (Ij) ^nd
under PP model (Zj)

Environments x z
_ J J

1 1,0944 1.037
2 -1,2406 -1.293

3 0.1461 0,257

Table 4.2.7. Stability parameters for 20 varietitja under
three models (viz. ER, PJ and FP models).

fdi' "1'
1 1.58 0,987 1.60- 0.7286

2 1.67 0.378 1.71 0.2132
3 1.09 -0.113 1.09 0.0601

4 ^0.010 0.520 -0.05 0.6559
5 1.06 5,746 1.16 5.0444
6 1.99 1,381 2.02 0.9004

7 1,32 1,769 1,38 1.3823

8 2.96 3.440 2.99 2.0934'
9 1.94 0,996 1,98 0.5988

10 0.47 5,662 0.57 5.5283

11 1.57 3.631 1.31 11.4882

12 1.61 3.645 0.68 3,4493

13 1.31 0,271 0.6283
14 -1.11 0,094 1.26 11.3853

15 2.15 .9,551 -1.01

16 0.89 0.327 1.98 0.2795

17 0,01 0.871 -0.05 0.9958

18 0.38 .19.541 0.18 19.9085

19 -0.03 6.751 -1.13 6.8530
20 0,13 0.197 0.08 0.3371



Table 4.2.8. Wricke (1966) Ecovalence ratio (W^) and
Shukla (1972) stability variance ( gt: )

2
and F values to test with (s-1) ,

s{t-l)(r-l) d.f.

iriety

111111111111111s:1IH-1111111111111

2

J[i__ F

1 2.0512 0.9693 0.3163

2 1.7588 0.8068 0.2633

3 0.0391 -0.1485 -0.0485

4 3.4616 1.7529 0.5720

5 5.8851 3.0993* 1.0113

6 4.2309 2.1802 0.7114

7 2.1772 1.0393 0.3391

8 14.2095 7.7239* 2.5203

9 3.5588 1.8069 0.5896 .

10 6.5624 3.4755* 1.1340

11 4,6638 2.4207 0.7899

12 4.1901 2.1516 0.7040

13 0.6748 0.2046 0.0668

14 12.5170 6.7837* 2.2135

15 13.3433 7.2427* 2.3633

16 0.4918 0.1030 0.0336

17 3.7253 1.8993 0.6197

18 20.7255 11.3439* 3.7015*

19 9.7971 5;2726* 1.7 204

20 2.3953 1.1604 0.3786

* Significant at 5% level.

Table 4.2.9. Correlation tables of the variables W^,

^di' ^i'
.2.

=di*CTi
b,.

Variables W,
di ^i

99

^di

w.

2

^i
•2-

=di

i -

I

i

I 2-

'di

1.0000 1.0000 0.8005 -0.0659

1.0000 0.8005 -0.0660

1.0000 -0.0151

1.0000

-0.1045 0.7213

-0.1045 0.7213

-0.0657 0.9350

0.9947 0.0041

1.0000 -0.0680

1.0000



Table 4.3.1. Pooled Analysis of Variance

Source

Varieties

Locations

Var X Loc

Average Error

df

19

2

38

113

SS

19.1537

11.4685

27.5860

★Significant at 5% level.

MS

1.0081

5.7343

0.7259

0.3292

100

2.21*

Table 4.3.2. Treatment means of 20 varieties of sesame" in

3 locations-.averaged over 3 replications.

Varieties LI L2 L3 Total Mean

1 2.757 2,807 3.050 8.613 2.871

2 3.140 3,960 3.600 10.700 3.567

3 4.687 4.370 5.700 14.757 4.919

4 3.900 4.450 4.600 12.950 4.317

5 3.657 3.547 3.933 11.137 3.712

,6 3.643 7.090 3.300 14.033 4.678

7 3.140 4.217 6.567 13.923 4.641

8 2.850 4.157 5.183 12.190 4.063

9 3.530 3.637 3.653 10.820 3.607

10 4.050 4.243 4.900 13.193 4.398

11 3.647 3.963 3.067 10.677 3.559

12 3.520 6.313 2.800 12.633 4.211

13 2.267 3.253 2.610 8.130 2.710

14 3.063 5.343 3.317 11.723 3.908

15 3.387 5,133 4.050 12.570 4.190

16 3.543 5.147 5.500 14.190 4,730

17 3.830 4.753 2.657 11.240 3,747

18 3.337 4.433 4.117 11.887 3.962

19 3,623 4.728 4.567 12.913 4.304

20 3.430 4.727 4.677 12.823 4.274

Total 69.000 90.267 81.837

Mean 3.450 4.513 4.092
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Table 4.3.3. Analysis of varianct; under KR inod(=l

Source

Total

Varieties

Env+Variety x Env

Environment

Env X Variety
(linear)

df

59

19

40

1

19

ss

58.208

19.154

39.055

11.469

7.593

^i:J

1.000

0.400 0.4 NS

Variety 1 1 0.046

2 1 0.001

3 1 0.954

4 1 0.089

5 1 0.077

6 1 3.861*

7 5,068»

8 1 f 1.568*

9 1 0.002

10 1 0.353

11 1 0.391

12 1 3.U05*

13 1 0.042

14 1 U.829

15 1 0.100

16 1 0.643

17 1 1.969*

18 1 0.009

19 1 0.051

20 1 0.135

Pooled Error 114 37.5326 0.3292

* Significant at 5% level

Table 4.3.4. Analysis of variance under FP model

Source df SS MS E

Genotypes

Environment

(Joint Reijresslon)

Genotype x Env
Interaction ("^ x E)

Heterogeneity
(among rc(jre:jsicin)

Remainder

Average Error

19 19.154

2 11.459

38 27.586

19 7.5'i'j

19 19.993

114

•Significant at level.

1.008

5.734

0.726

0.4 00

1.052

0.3292

2.20

1.22 tJS.

3.20»
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Table 4.3.5. Analysis of variance under PJ model

Source df S3 MS F

Genotypes 19 59.2784

Environments 2 19.4418

Combined regression 1 17.7788

Residual (E) 1 ].6630

Interaction 38 58.8090

Heterogeneity of
regression 19 24.1697 1.2721 1.10 NS

Residual (G x E) 19 34 .6392 1.8231 1.58 NS

Pooled Error 57 65.6824 1,1523

Table 4.3.6. Environmental Indices under ER model (Ij) and
under FP model (Zj)

Environments

-U. 'jub-l

0.4 94 9

0.400

^J

-(J.014

0.6 59

-0.04 5

Table 4.3.7, Stability parameters l:or 20 varlurLles under

three modela (viz. ER, PJ and FP modtla)

Variety ^i
c 2
di

1 0.08 -0.942 -0,24 -0.100

2 0.77 -0.987 -0.78 -1.12

3 -0.14 -0,034 -0.61 -0.92

4 0.56 -0.899 -0.21 -0.39

5 -0.06 -0.9100 -0.34 -1.14

6 2.93 2.873 3.09 1.21

7 1.37 4.080 0.66 4.06

8 1.43 0.580 1.15 0.79

9 0.11 -0.985 0.032 -1.15

10 0.28 -0.634 0.58 -1.62

11 0.20 -0.597 0.15 -1.14

12 2.32 2.817 -0.26 1.48

13 0.90 -0.946 1.26 -1.15

14 2,00 -0.159 0.97 -1.09

15 1.59 -0.887 1.60 -1.00

16 1.63 -0.345 0.83 0.92

17 0.65 0.981 1.13 0.36

18 1.05 -0.979 1.13 -0.96

19 1.07 -0.936 0.98 -0.69

20 1.28 , -0.B52 1.01 -0.94
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Table 4.3.8. Wricke (1966) Ecovalence ratio (W^) and
Shukla (19 72) stability variance ( )

and F values to test (S—^ with (s-1),

s (t--1)(r-1) d .f.

Variety Wi
2

^ i F

1 0.5301 0.2542 0.3501

2 0.0320 -0.02225 -0.0311

3 1.7034 0.9060 1.2480

4 0.1978 0.0696 0.0958

5 0.7211 0.3303 0.4963

6 5.9992 3.2926* 4.5355*

7 5.1456 2.8183 3.8823*

8 1.6725 0.8888 1.2244

9 0.4587 0.2145 0.2985

10 0.6542 0.3231 0.4451

11 0.7587 0.3812 0.5251

12 4.8023 2.6276 3.6196*

13 0.0481 -0.0136 -0.0188

14 1.4026 0.7369 1.0178

15 0.3018 0.1273 0.1754

16 0.8736 0.4450 0.6130

17 2.0402 1.0931 1.5058

18 0.0104 -0.0346 -0.0476

19 0.541 -0.0595 -0.0141

20 0.1797 0.0597 •0.0019

* Significant at 5% level.

Table 4.3.9. Correlation tables of the variables W-,

GT. ' ^di' ^i' ^i ' ^di •

Varieties 1 2 3 4 5 6

1.0000 1.0000 0,.9697 0,,5993 0.,5691 0,.8117

1.0000 0,.9697 0,,599 3 0,. 5691. 0,.81]7

^di' 1..0000 0,.5743 U,, biy2 0,.905b

1..0000 0.,8972 0.,5117

1 .,onoo 0,.4437

1 'Z-
~y .^di 1..0000



Table 4.4.1. Pooled Analysis of Variance

Source

Varieties

Locations

Var X Loc

Average Error

df

19

2

38

114

SS

64738.6264

112.3125

280081.5010

MS

3407.2959

56.1562

528.4605

27.9306

104

18.92*

* Significant at 5% level.

Table 4.4.2. Treatment means of 20 varieties of sesame in

3 locations averaged over 3 replications

Varieties LI L2 L3 Total Mean

T1 61.333 49.333 58.667 169.333 56.444

T2 53.333 50.667 52.000 156.000 52.000

T3 104.000 114.667 117.333 336.000 112.000

T4 70.667 66.667 61.333 198.667 62.222

T5 91.333 68.000 68.000 227.333 75.778

T6 60.000 60.000 49.333 159.333 56.444

T7 90.667 117.333 112.000 320.000 106.667

T8 109.333 98.667 98.667 306.667 102.222

T9 56.000 48.000 49.333 153.333 51.111

TIO 74.667 72.000 112.000 258.667 86.222

Til 50.667 56.000 98.667 205.333 68.443

T12 54.667 52.000 53.333 150.000 53.333

T13 57.333 45.333 72.000 174.667 58.222

T14 50.667 48.000 60.667 159.333 53.111

T15 57.333 65.333 48.000 170.667 56.889

T16 109.333 104.000 48.000 261.333 87.111

T17 61.333 61.333 49.333 172.000 57,333

T18 54,667 54.667 54.667 104.000 54.667

T19 60.000 64.000 50.667 174.667 58.222

T20 76.000 69.333 64.000 209.333 69.778

Total 1403.333 1365.333 1378.000

Mean 70.167 68.267 68.900 89.111



Table 4.4.3. Analysis of variance under ER model

Source

Total

Varieties

Env + Var x Env.

Environment

Env X Var (linear)

Pooled Dev.

Variety 1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Average Error

df

59

19

40

19

20

114

28310

21579

6731

37

1313

5380

18

0

24

28

38

73

8

8

1

983

1269,

0.

330.

89.

138.

2145.

92.

0.

92.

36.

9552.

.87

.594

.250

.501

.543

.221

.272

.124

.924

.562

.843

.140

.201

. 100

.133

.373*

.863*

.125

.276*

.173

.293*

.992*

.568

001

574

683

277

1135.765

69.139

269.011

27.93

* Significant at 5% level.

Table 4.4.4. Analysis of variance under FP model

Source df

Genotypes 19

Environment
(joint Regression) 2

Genotype x Env.
(Interaction GxE) 38

Heterogeneity
(among L-uyirir.-aaiuii) 19

Remainder 19

Average Error 114

SS

21579,594

37.500

6693.750

13 11. 'j-l'l

5380.206

* Significant "at 5% level.

MS

1135.765

18.750

176.151.

60.iJI

283.169

27.930

105

0.2569

9.6316*

2.'lib*
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Table 4.4.5. Analysis of variance under t'J niodel

Source

Gunotypo 1^

Environments 2

Combined regression 1

Residuil (12) 1

Interaction 38

Heterogeneity of
regression 19
Residual (G x E) 19

Pooled Error 57

'19361.93'J4 3

68.81260

0.21851

60.59399

17783.107Bd

5747.70402

12035.48312

4081.99977

« Siynitleant at !j% level

MS

302.51C73 4.2242*

633.44648 8.6453*

71.61404

Table 4.4.6. Environmental indices under ER model (Ij) and

.^1

under FP model (2^).

Environments

1.0556

-U.84 4 4

-0.2111

.!i.
1.400

-2.700

1.300

Table 4.4.7. Stability p.ir.umeters Cor 20 vjri..-LiLS under
three mo.'.lels (viz. L'U, I'J and I'l' iihjileli;)

Variety

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

5,7150

1.3540

-6.3144

2,8500

13.1588

1,2037

-14.4340

6.0163

4.3615

-3.0065

-7.8107

1.3540

3.7601

0.0758

-2.5557

9.3244

1.3541

0.0007

-0.7512

4.3618

__^di

-65.520

-83.668

-50.068

-55.229

-44.949

-10.652

-75.590

-75.692

-82.659

899.581

1106.071

-83.067

246.485

5.3U1

54.501

2062.200

8.776

'-83.791
8.782

-47.109

1.96

0.02

-1.06

0.79

4.86

-1.43

-6.07

1.06

2.01

4.95

3.25

0.75

4 .90

1.48

-3.91

-10.21

-1 .dU

0.49

-2.18

-0.4 4

^di

-62.8098

-03.6177

54.7560

-22.3753

632.3408

2.1422

421.3839

54.7 50 5

-41.1903

1203.8563

-69.7609

-69.7609

-3 5.5621

-71.604 2

-30.3B79

1852.£825

-19.H925

-71.d)29

-19.3890

0.9474



lU /

Table 4.4.8. Wricke (1966) Ecovalence ratio (W.) and
^ 2

Shukla (1972) stability variance ( g—; )
2and F values to test g—^ with (s-1),

3(t-1)(r-1) d.f.

Variety F with 2, 114 d.f.

1 59.8867 23.4841 0.1333

2 0.3607 -9.5859 -0.0544

3 125.0719 - 59.6981 0.3389

4 35.0274 9.6734 0.0549

5 315,5755 165.5335 0.9397

6 73.2200 30.8915 0.1754

7 454.1387 242.5130 1.3767

8 55.2052 20.8833 0.1186

9 22.2866 2.5952 0.Q147

10 1013.4276 553.2290 3.1406

11 1415.4423 776.5707 4.4085

12 0.3607 -9.5859 -0.0544

13 344.5386 181.6241 1.0311

14 90.7756 40.6446 0.2307

15 161.9608 30.1919 0.4552

16 2275.7086 1254.4963 7.1216

17 92.8051 41.7721 0.2371

18 1.8719 -8.7464 -0.0497

19 98.3162 44.8338 0.2545

20 57.8422 22,3483 0.1269

Table 4.4.9. Correlation tables of the variables W.,
2 _ ^ , ^i2 ^

VAR

W.

^di^

, . 2
=di

^di' ^i' ^i '

2 3 4 5 6

1.0000 0.9814 -0.0094 -0.3363 0.9504

1.0000 0,9814 -0.0094 tO, 3363 0.9504

1.0000 0.0531 -0.3016 0.9113

1,0000 0.1795 0.0542

1,0000 -0.2622

1.0000
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Table 4.5.1. Pooled Analysis of Variance

Source df SS MS F

Varieties 19 7.2644 0.3823

Locations 2 0.54 24 0.2712

Var X Loc 38 1.6643 0.0438 1.37

Average Error 114 0.03186

Table 4.5.2. Treatment means of .!20 varieties of sesame in

3 locations averaged over 3 replications.

Varieties LI L2 L3 Total Kean

1 2.533 2.633 2.400 7.467 2.489

2 2.567 2.600 '3.433 8.600 2.867

3 3.467 3.767 3.567 10.800 3.600

4 2.600 2.733 3.200 8.533 2.844

5 3.333 2.900 3.100 9.333 3.111

6 2.567 2.567 2.733 7.867 2.622

7 2.869 3.700 3.133 9.700 3.233

8 3.867 3.500 3.867 11.233 3.744

9 2.533 2.433 3.133 8.100 2.700

10 2.667 2.833 2.833 8.333 2.778-

11 2.533 2.633 2.700 7.867 2.622

12 2.567 2.700 2.700 7.867 2.656

13 2.567 2.567 2.567 7.700 2.567

14 . 2.567 2.500 2.700 7.767 2.589

15 2.700 2.900 2.700 8.300 2.767

16 3.267 3.633 3.400 10.300 3.433

17 2.667 2,600 3.033 8.300 •2.767

18 2.533 2.633 2.767 7.933 2.644

19 2.567 2.567 3.100 8.233 2.744

20 2.700 3.033 3.200 8,933 2.978

Total 55.667 57.333 60.267

Mean 2.783 2.867 3.013 2.887
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Table 4.5.3. Analysis of variance under ER model

Source df 35 MS F

Total 59 9.471

Varieties 19 7.265 0.382

Env + Var x Env 40 2.207

Environment 1 0.543

Env X Var (linear) 19 0.795 0.042 0.977

Pooled Dev. 20 0.869 0.043 1.344

Variety 1 1 0.002

2 1 0.051

3 1 0.045

4 1 0.005

5 1 0.079

5 1 0.002

7 1 0.353

a 1 0.087

9 1 0.065

10 1 0.007

11 1 0.001

12 1 0.005

13 1 0.000

14 1 0.009

15 1 0.026

16 1 0.066

17 1 0.026

18 1 0.000

19 1 0.029

20 1 0.015

Average Error 114 10.898 0.032

Table 4.5.4. Analysis of variance under FP model

Source df ss MS • F

Genotypes 19 7.265 0.382

Environment

(Joint Regression) 2 0.543 0.271

Genotype x Env.
Interaction GxE) 38 1.663 0.044 .

Heterogeneity
(Among regression) 19 0.795 0.042 1.31

Remainder 19 0.869 0.046 1.44

Average Error 114 .032
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Table 4.5.5. Analyiiis of variance under PJ motiel

Source df SS M3 F

CenotypcM 19 17.96759

Environments 2 0.88500

Combined Regression 1 0.84323

Uoaiduul (E) 1 0.0'12b7

Interaction 38 2.86761

Heterocjencjity of
Regression 19 1.12504 0.0592 2.40*

Residual (G x 12) 19 1.74257 0.0917 3.72*

Pooled Error 57 1.40479 0.02465

* Significant at 5% level.

Table 4.5.5. Environmental indices under £R model (Ij) and
under PP model (Zj)

Environments Z .
J

1 -0.1044 -0.112

2 -.,-0.0211 -0.047

3

V

0.1256 0.156

Table 4.5.7. atability paraiiieLeiu Ifc

' three models (viz. ER,

If 20 Vtiriutii:!; undur

PJ and FP iiiodels)

Variety "di

1 -.62 -.094 .199 -0.0246

2 3.99 -0.044 0.:!0 -0.0246

3 0.23 -0.050 1.24 .0007

4 2.67 -0.091 1.54 -.0233

5 -.7428 -0.016 0.11 -.02313

6 .7718 -0.093 -0.46 .2920

7 .5861 0.257 1.-93 .0723

8 .2856 -0.008

•

ro
o

-.0035

9 2.86 -0.030 .77 -.0127

10 0.64 -0.008 .76 -.0222

11 0.69 -0.09 5 .4U .0033

12 0.51 -0.091 .30 -.0243

13 0.0001 -0.096 -.390 -.0223

14 0.67 -0.087 . 26 .0674

15 -.16 -0,070 -.27 .0468

16 0.33 -0.030 1.27

17 1.75 -D.070 -o.oa -0.199

18

*

o
o

-0.095 .74 -0.0246

19 2.47 -0.071 2.53 -0.0177

20 2.06 -0.001 2,24 -0.0121
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Table 4.5.8. Wricks (1956) ficovalence ratio (W.) and
2

Shukla (1972) stability variance ( c-r )
2

and F values to test with (s-1),

s(t-l)(r-l) d.f.

Variety
2

\ JTi F 1 with 2,114 df I.

•

1 .0725 .0378 .8635 i
2 .2931 .1609 • • 3.6626*

1.

l|

3 .0613 .0316 .7225

4 .0806 .0423 .9668 1

5 .1615 .0873 1.9929

6 .0038 -.0003 -.0075 il

—-i-
7 .3576 .1962 4.4800*

8 .1013 .0536 1.2290

9 .1589 .0858 1.9600
|i

10 .0108 .0036 .0817

11 .0036 -.0005 -.0104 1

12 .0111 .0037 .0855
j
i

13 .0271 .0126 .2884 fi

14 .0116 .0040 .0911 il
I'

15 .0622 .0321 .7338

16 .0780 .0909 .9339

17 .0788 .0204 .4 660 1

18 .0002 -.0023 -.0536

19 .0828 .0436 .9950

- 20 .0453 0.227 .5186 ,]

>
* Significant at 5% level

Table 4.5.9. Correlation
2 ^

^i ' Sdi'

tables of the

' ^di"
variables W^,

•

i

ii

Variables

CM

3 4 5 6

II
il
,1
1

1

2

3

4"

5

6

1.0000 1.0000 0.8078 0.2978

1.0000 0.8078 0.2978

1.0000 -0.0613

1.0000

0.2596 0.6710

0.2596 0.6710

0.3628 0.8943

0.3344 -0.3493

1.0000 0.2104

1.0000
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Table 4.6.1.,,, Pooled Analysis of Variance

Source df ss MS . F

Varieties 19 54 .1386 2.,8494

Locations 2 .2 .0274 1..0137

Var X, Loc 38 10 .5444 0.,2775 2.696

Average Error 0..1029

Table 4.6.2. Treatment means of 20 varieties of sesame in

3 locations averaged over 3 replications

Varieties LI L2 • L3 Total Mean
'i
ij
jl

T1 2.267 2.833 2.200 7.300 2.433

il

1

ji

T2 1.100 1.267 .833 3.200 1.067
i'
.•1

T3 4.167 2.933 3.767 10.867 3.622
1
il

T4 2.533 2.400 2.633 7.567 2.522 [i

T5 2.400 2.933 1.567 6.900 2.300 l!
,l

T6 3.933 3.433 2.433 9.800 3.267
ll

T7 1.500 2.033 2.433 5.967 1.989 !•'

T8 1.467 2.333 2.600 6.400 2.133 r

T9 3.167 3.000 2.033 8.200 2.733
, 1

TIO .067 .167 .167 .400 .133

Til 5.233 4.300 3.533 13.067 4.356 '1

T12 3.167 3.500 2.300 8.967 2.989
1'

T13 2.233 1.633 ,833 4.700 1.567 li
11

T14 4.233 3.700 " 1.933 9.867 3.289
il

I.

T15 2.967 2.767 • 2.800 "8.533 2.844
ti

il

T16 2.100 2.067 2.433 6.600 2.200 !'

T17 3.467 2.967 2.333 8.767 2.922 ;;

T18 3.267 3.633 3.333 10.233 3.411 i;
T19 .800 1.167 1.667 3.633 1.211

.1

ii

T20 2.367 2.800 2.533 7.700 2.567

Total 52.433 51.867 44.367
i',

Mean 2.622 2.593 2.218 2.478
• 1

(1

i;
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Table 4.6,3. Analysis of variance under ER model

Source df

Total 59

Varieties 19

Env + Var x Env 40

Environment

Env X Variety
(linear)

Pooled Dev.

Variety 1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Average Error 11

* Significant at 5% level

SS

66.710

54,139

12.572

2.027

7.860

2.685

.175

.018

.777*

.011

.083

.083

.117

.331

.004

.005

.354

.083

.135

.074

.019'

.002

.095

.070

.050

.095

11.731

MS

2.849

.414

.134

.103

Table 4.6.4. Analysis of variance under FP model

Source df

Genotypes 19

Environment
(Joint Regression) 2

Genotype x Env.
(Int G X E) 38

HeterogenaIty
(among Regression) 19

Remainder 19

Average Error 114

SS

54.139

2.027

10.544

7.860

2.685

* Significant at 5% level

MS

2.849

1.014

.277

.414

.141

.103

3.08*

1.30*

F

4.019*

1.369
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Table 4,6.5. Analysis of variance under PJ model

Source

Genotypes

Environments 2 6.2 2070

Combined Regression 1 1.60357

Residual (E) 1 4.61713

Interaction 38 27.71942

Heterogeneity of , „
Regression 19 10,10463 .5318 1,630 NS
Residual x E) 19 17.61479 .9270 2,840*

Pooled Error 57 18,59985 .32631

* Significant at 5% level

df as MS

19 116.03473

Table 4.6,6. Environmental indices under ER nradel (Ij) and
under FP model (Zj).

Environments Ij

1 .1439 -0.045

2 .1156 0.210

3 -.2594 -0.165

Table 4.6.7. Stability parameti^rs for 20 varieties under

three models (viz. ER, PJ and FP models)

Variety

11i1111111111tf1IP-11111

^i___

1 .82 -.134 1.67 -.2 56

2 .87 -.290 1.41 -.266

3 -.38 ,468 -2.73 ,579

4 -.41 -.298 -2.96 -.305

5 2.74 -.121 3.29 .234

, 6 3.27 -.225 2.24 1.2409

7 -1.78 -.192 .80 -,0580

8 -1.91 .023 -.18 ,3179

9 2.71 -.305 2.66 -.1981

10 -.14 -.304 -.3220

11 3.29 .040 .44 .341

12 2.60 -.226 3.16 .003

13 2.90 -,174 1.43 1.735

14 5.28 -.235 3.08 2.074

15 .20 -.290 -.73 -.263

16 -,89 . -.307 -2.29 -.226

17 2.33 -.214 1.54 .605

18 ,25 -.239 1.69 -.313

19 -1.80 . -.559 -1.14 .041

20 .70 -.214 1.08 -.326



Table 4.5.8.
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Wricke (1966) Ecovalence ratio (W.) and
^ 2

Shukla (1972) stability variance ( G~ )
2 ^

and F values to test with (s-1) ,

s(t-l)(r-1) d.f.

Variety W.
1

. 2

"^i F

1 0.1780 0.0835 0.3009

2 0.0200 -0.0043 -0.0154

. 3 0.9707 0.5339 1.8879

4 0.2115 0.1021 0.3678

5 0.4946 0.2594 0.9347

6 0.6053 0.3208 1.1562

7 0.9009 0.4851 1.7482

8 1.1914 0.6465 2.3297

9 0.3007 •- 0.1516 0.5465

10 0.1366 Q.0606 0.2184

11 0.8846 0.4760 1.7155

12 0.4320 0.1746 0.6292

13 0.5003 0.2625 0.9460

14 1.9297 1.0566 3.8079*

15 0.0841 0.0313 0.1128

^ 16 0.3643 0.1869 0^6737

17 0.2740 0.1368 0.4931

18 • 0.1275 0.0554 0.1997

19 0.8449 0.4539 1.6359

20 0.1833 0.0864 0.3113

* significant at 5% level.

Table 4.6.9. Correlation tables of the variables W^,
b^, b^,

'di

Variables 1 2 3 4 5 6

1 1.0000 1.0000 0.,4092 0.,2032 0.,0401 0,.6741

2 1.0000 0..4093 0,,2032 0,.0401 0,,6741

3 1,,0000 -0..0800 -0,,2812 0,.2183

4 1,,0000 0,,6920 0,.6275

5 1..0000 0..2987

6 1..0000
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Table 4.7.1. Pooled Analysis of variance

Source df SS MS F

Varieties 19 1,.5236 0,.0802

Locations 2 5.,9151 2,.9575

Var X Loc 38 0,.8132 0,.0214 2.78

Average Error 114 0,.0077

Table 4.7.2. Treatment means of 20 varieties of sesame in

3 locations averaged over 3 replications

''arieties LI L2 L3' Total Me an
— — — — •

T1 2.500 2.557 2.040 7.097 2.366

•T2 2.500 2.600 2. 130 7.23.0 2.410

T3 2.560 2.963 2.440 7.963 2.654

T4 2.567 2.660 2.050 7.287 2.429

T5 2.600 2.623 2.153 7.377 2.459

T6 2.420 2.793 1.943 7.157 2.386

T7 2.573 2.617 2.010 7.200 2.400

T8 2.707 2.757 2.120 7.583 2.528

T9 2.414 2»-733 1.953 7.103 2.368

TIO 2.813 3.387 2.277 8.477 2.8-S6

• Til 2.857 3.390 2.440 8.687 2.896

T12 2.520 3.297 2.033 7.850 2.617

T13 2.340 2.717 2.130 7.187 2.396

T14 2.763 2.903 2.160 7.827 2.609

T15 2.873 3.240 2.273 8.387 2.796

T16 2.513 2.760 2.090 7.363 2.454

T17 2.760 2.947 2.080 7.787 2.596

T18 2.787 2.757 2.030 7.573 2.524

T19 2.970 2.880 2.137 7.987 2.662

T20 2.913 3.080 2.137 8.130 2.710

Total 52.963 57.660 42.627

Mean 2.648 2.883 2.131 2.554



Table 4.7.3. Analysis of variance under ER model

Source df SS

Total 59 8.252

Varieties 19 1.523

Env + Var x Env 40 6.728

Environment 1 5.915

Env X Var (linear) 19 0.396

Pooled Dev. 20 0.4 18

Variety 1 1 0.007

2 1 0.001

3 1 0.037

4 1 0.007

5 1 0.010

6 1 0.007

7 1 0.014

8 1 0.014

9 1 0.003

10 1 0.033

11 1 0.036

12 1 0.093

13 1 0.024

14 1 0.005

15 1 0.003

16 1 0.001

17 1 0.005

18 1 0.042

19 1 0.066

20 1 0.010

Average Error 114 2.645

MS

0.080

0.021

0.021

0.0077

Table 4.7.4, Analysis of variance under PP model

Source df SS

Genotypes 19 1.523

Environments
(Joint Regression) 2 5.915

Geno X Env.

(Interaction GxE) 38 0.813

Heterogeneity
(Among Regression) 19 0.395

Remainder 19 0.418

Average Error 114

* Significant at 5% level

MS

0.080

2.957

0.021

0.021

0.22

0.0077

117

1.00

2.73

2.73*

2.86*
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Table 4.7.5. Analysis of variance under PJ iiiociel

df Ma

Genotypes 19 2.74768

Environments 2 13.85321

Combined regression 1 12.6894 7

Residual (E) 1 1.16374

Interaction 38 2.03424

Heterogeneity of
Regression 19 0.72799

Residual ( G x E) 19 1.30625

Pooled Error 57 2.39349

0.0038 0.09 N.S

0.0688 1.64 N.S

0.04199

Table 4.7.6. Environmental indices under ER iiwdei (1 ) and
under PP rnodel (Zj)

Environments

0.0940

0.3288

-0.4228

"j

0.157

0.223

-0.301

Table 4.7.7. Stability parameters for 20 varieties under
three models (viz. ER, Pj and FP models)

Variety fdiL_
1

ii____.
1 0.72 -0.016 0.83 -0.0414

>-
2 0.64 -0.022 0.91 -0.0391
3 0.62 0.013 0.86 -0.0640
4 0.85 -0.016 1.08 -0.0396
5 0.66 -0.013 7.19 -0.0344
6 1.10 -0.016 1.20 0.0183
7 0.85 -0.010 1.06 -0.0353
a 0.89 -0,009 1.35 -0.0404
9 1.01 -0.020 1.13 -0.0077

10 1.40 0.010 1.56 0.1826
11 1.19 0.012 1.24 0,0860
12 1.56 0.070 1.73 0,2658
13 0.72 0.001 0.80 0.0828
14 1.02 -0.018 1.55 -0.0406
15 1.27 -0.021 1.64 0.1034
16 0.88 -0.022 1.01 -0.0133
17 1.18 -0.019 1.38 -0.0188
18 1.05 0.019 1.19 -0.0420

--r
19 1.09 0.043 1.38 -0.0235
20 1.30 -0.013 1.39 -0.0316



Table 4.7.8. Wricke (1956) Ecovalence ratio (W^) and
Shukla (1972) stability variance (

2 iand P values to test cq with (s-1),
s(t-l)(r-l) d.f.
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Variety W. F with 2,114 d.f

1 0.0301 0.0155 0.7249

2 0.0397 0.0209 0.9748

3 0.0793 0.0429 2.0039
4 0.0144 0.0068 0.3176

5 0.0430 0.0227 1.0606

6 0.0102 > 0.0045 0.2081
7 0.0200 0.0099 0.4624
8 0.0174 0.0083 0.3967
9 0.0174 0.0083 0.3967

10 0.0811 0.0439 2.0504
11 0.0462 0.0245 1.1427
12 0.1854 0.1018 4.7582
13 0.0472 0.0250 1.1688
14 0.0055 0.0019 0.0876
15 0.02a'5 0.0119 0.5547
16 0.0052 0.0017 0.0790
17 0.0141 0.0066 0.3093

18 0.0428 0.0226 1.0545
19 0.0686 0,0369 1.7249
20 0.0363 0.0190 0.8867

Table 4.7.9. Correlation tables of the variabl
es

Varieties

1

2

3

4

5

6

b^, b;. ,

•:5,

1.0000 1.0000 0.8853 0,4127 0.3043

1.0000 0.8851 0.4127 0.3046

1.0000 0.4468 0.3620

1.0000 0.8962

1.0000

"i-

0.7733

0.7735

0.6134

0.5940,

0.4648

1.0000
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Table 4.8.1. Pooled Analysis of Variance

Source df SS MS F

Varieties 19 367 .7266 19 .3540

Locations 2 298 .6875 149 .3438

Var X Loc 38 112 .3203 2 .9558 3.242

Average Error 114 0 .9117

Table 4.8.2. Treatment means of 20 varieties of sesame in

3 locations averaged over 3 replications.

Varieties LI L2 L3 Total Mean
— — — — — « —

1 39.900 35.867 30.433 106.200 35.400

2 39.900 37.867 32.300 110.067 36.689

3 42.900 39.600 34.967 117.467 39.156

4 38.133 36.000 31.333 105.467 35.156

5 41.533 37.167 38.667 117.367 39.122

6 42.467 38.800 34.800 116.067 38.689

7 39.367 30.767 34.700 104.833 34.944

8 38.900 34.667 36.267 109.833 36.611

9 40.433 36.300 33,633 110.367 36.789

10 38.300 34.800 33.233 106.333 35.444

11 41.433 39.700 40.033 121.167 40.389

12 44.767 40.300 40.467 125.533 41.844

13 44.967 37.900 35.467 118.333 39.444

14 43.667 " 40.033 40.533 124.233 41.444

15 40.767 38.200 38.433 117.400 39.133
16 44.933 38.967 37.933 121.833 40.611

17 42.000 39.200 41.167 122.367 40.789

18 40.200 37.400 37.400 115.000 38.333
19 37.300 30.567 29.433 97.300 32,433

20 38.633 35.267 35.300 109.200 36.400
Total 820.500 739.367 716.500

Mean 41.025 36.968 35.825
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Table 4.8.3. Analysis of variance under ER model

Source df SS

Total 59 778 .727

Varieties 19 367 .711

Env + Var x Env. 40 411 .016

Environment 1 298 .669

Env X Vareity (linear) 19 54 .651

Pooled Dev. 20 57 .698

Variety 1 6 .783

2 1 9 .160

3 J. • 5 .039

4 1 6 .071

5 1 2 .740

6 1 3 .234

7 14 .845

8 1 2 .866

9 1 0 .829

10 0 .125

11 1 0 .248

12 1 0 .748

13 1 0 ,074

14 1 0 .854

15 1 0 .337

16 1 0,,156

17 1 2 .790

18 1 0,.229

19 1 0,.216

20 1 0,,355

Average Error 114 311..801

MS

19.353

2.876

2.885

0.912

0.997

3.16

Table 4.8.4. Analysis of variance under FP model

Source

Genotypes 19 367.711

Environment (Joint
Regression) 2 298.672

Geno X Env.

(Interaction GxE) 38 112.344

Heterogeneity
(Among Regression) 19 54.648

Remainder 19 57.696

Average Error 114

* Significant at 5% level

19.353

149.336

2,956 ,

2.876 3.15*

3.037 3.33*

0.912
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Table 4.8,5, Analysis of variance under PJ model

Source df SS MS F

Genotypes 19 725.39062

Environments 2 573.98438

Combined Regression . 1 573,70073

Residual (E) 1 2.28405

Interaction 38 233.23435

Heterogeneity of
Regression 19 137.14879 7.21835 2.89»

Residual (G x E) 19 96.08557 5.0571 2.025*

Pooled Error 57 142.32813 2.49698

* Significant at 5% level

Table 4.8.6, Environmental indices under £R model (I ) and

under FP model (Zj) ^

Environments

3.0856

-0.9711

-2.1144

3.227

-1.133

-2.093

Table 4.8,7, Stability parameters for 20 varieties under

three models (viz. ER, PJ and FP models

iaty ^i
\

b.
1

1 1.6025 4.047 1.5785 6.3024

2 1.2052 6.425 1.1438 4.1813

3 1.3377 2.304 1.0068 -0.7673

4 1,1014 3.336 1.1533 4.7147

5 0.6898 0.005 0.6902 -0.6142

6 1.3238. 0,499 1,19 58 -0.2224

7 1.2199 12.110 1.4468 .1.6519

a 0.6481 0.131 0.4970 5.04 22

9 1.2315 -1.906 1.0149 -1.4504

10 0.9449 -2.610 0.6566 -2.4443

11 0.3109 -2,487 0.3339 -2.1838

12 0.8992 -1.987 0.7285 -2.3685

13 1.0045 -2.661 1.6273 -1.0303

14 0.6798 , -1.882 0.5297 -2.4930

15 0.4972 -2.398 0.4741 -.-1. 1046

16 1.3790 -2.579 1.5347 -1.59 57

17 0.3000 . 0.054 0.4480 0.0634

18 0.5785 -2.506 0.5871 -1.9146

19 1.5516 -2.519 1.8439 -2.4821

20 0.6908 -2.380 0.4000 -2,0479
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Table 4.8.8, Wricke (1965) Ecovalence ratio (W^) and
Shukla (1972) stability variance (

2 ^and F values to test with (s-1),

s(t-1)(r-1) d.f.
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Variety Wi
2

-^i F(i) with 2,114 d.f.

1 12.2030 6.6152 2.2379

2 9.8086 5.2839 1.7875

3 6.7413 3.5809 1,2114

4 6.2244 3.2938 1.1143

5 4.1759 2.1557 0,7293

6 4.7990 2.5019 0,8464

7 15.5663 8.4837 2,8700

8 4,7149 2.4552 0.8306

9 1.6288 0.7407 0.2506

10 0,1690 '-0,0704 -0.0238

11 7.3395 3,9133 1.3238

12 0,8981 0,3347 0,1132

13 9.7380 5.2458 1.7746

14 2.3836 1,1600 0.3924

15 4.1110 2,1197 0.7171

15 2.3001 1,1136 0,3767

17 10.1064 5.4504 1.8438

18 2,8821 1.4370 0.4861

19 4,7586 2.4794 0,8388

20 1,7817 0.8256 0.2793

Table 4.8.9. Correlation
2 „

^ ' ^di'

tables of

^i' ^i '

the variables

Variables

1 1.0000 1.0000 0.7678 0.2692 0.4062 0,5749

2 1.0000 0.7678 0.2692 0.4062 0.5749

3 1.0000 0.2594 0.3420 0.6581

4 1.0000 0.9299- 0,2155

5
1.0000 0,2486

6
1.0000



Table 4.9.1. Fooled Analysis of variance

Source df SS MS

Varieties 2 654.1250 327.0625

Locations 19 2034.4998 107.0790

Var X Log 38 606.5001 15.9605

Average Error 114 0.5187

124

30.7821*

* Significant at 5% level

Table 4.9.2. Treatment means of 20 varieties of sesame in

3 locations averaged over 3 replications.

Varieties LI L2
\

L3 Total Mean

T1 81.333 78.333 76.000 235.667 78.556

T2 81.000 77.667 78.333 237.000 79.000

T3 89.333 86.333 86,000 261.667 87.222

T4 81.667 82.333 77.667 241.667 80,556

T5 81.333 74.667 77.667 233.667 77,889

T6 81.000 82.667 77.333 241.000 80.333

T7 88.667 - 82.333 85.333 256.333 85.444

TS 80.667 76.000 77.667 234.333 78.111

T9 81.333 80.667 78.000 240.000 80.000

TIO 83.000 93.000 86.333 252.333 84.111

Til 90.667 83.333 84.667 258.667 86.222

T12 93.667 90.333 79.000 263.000 87.667

T13 82.000 79.667 75.333 237.000 79.000

• T14 86.333 83.333 82.000 249.667 83.222

T15 88.667 85.667 84.000 256.000 85.333

T16 ' 89.667 84.000 86.667 262.000 87.333

T17 90.333 84.000 81.667 256.000 85.333

T18 82.000 80.667 76.333 239.000 79.667

T19 82.335 80.000 77.667 240.000 80.000

T20 81.667 83.000 77.333 242.000 80.667

Total 1696.667 1635.333 1605.000

Mean 84.833 81.767 80.250
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Table 4.9.3. Analysis Of variance underER model

Source df SS 14S F

Total 59 1098.438

Varieties 19 678.187 35.694

Env + Var x Env 40 420.250

Environment 218.078

,
Env X Var (Linear) 19 88.983 4.683 0.82 N.S

Pooled Dev. 20 113.148 5.657 10.91*

Variety 1 1 0.206

2 1 1.540NS

3 1 0.380NS

4 1 7.176*

5 1 11.401*

6 1 10.899*

7 1 10.811*

8 1 4.540*

9 1 • 1.571

10 1 3.193*

11 1 7.076*

12 1 26.966*

13 1 2.904*

14 1 2.835*

•15 • 1 3,139

16 1 2.549*

17 1 0.182

18 1 3.880*

19 1 0.398 --

20

Average Error 114

11.503*

39.1357 0.5187

* Significant at 5% level

Table 4.9.4. iUialysis of variance under FP model

Source df SS MS

678.187 35.594

218.062 109.031

5.321

4.684 9.03*

Genotypes

Environment
(Joint Regression)

Genotype x Environ
(Interaction G x E)

Heterogeneity
(Among Regression)

Remainder

Average Error

19

2

38

19

19

114

202.187

88.998

113.189 5.957 11.48*

0.5187

* Significant at.5% level
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Table 4.9.5. Analysis of variance under PJ model

Source df

Genotypes 19

Envlroninenta 2

Combined Regression 1

Residual (E) 1

Interaction 38

Heterogeneity of 19
Regression

Residual (jXE) 19

Pooled Error 57

* Significant ^it 5/i level

1379.50003

432.93752

406.90803

26.02948

433.06250

177.15246

Mti

9.3230 4.27*

255.91003 13.469 6,16*

124.50001 2,18421

Table 4.9.6, Environmental indices under ER model (Ij)
and under FP nodel (Zj)

Environments I, z
1 J

1 2,5500 2,733

2 -0.5167 -0.967

3 -0.0333 -1.767

Table 4,9.7. Stability parameters tor 20 varieties under

three models (viz. ER, PJ and i'P models)

fdi! ^i fdi'
1 1.14 -1,35 .1,09 -0,83

2 0.66 -0.02 0.63 -1.66

3 0.76 -1.18 0.75 -2.10

4 0.71 5.62 0.53 0.59

5 1.00 9.84 1.36 8.64

6 0.60 9.34 0,33 14,75

7 0,92 9,26 0.88 1.57

8 • 0.79 2.98 0.72 0.03

9 0.65 0.01 0.50 0.08

10 -0.62 1,64 -0.66 2,37

11 1.47 5.52 1.51 0.32

12 2.89 25.41 2.47 44.44

13 1.35 1.35 1.16 4.37

14 1.05 1.2U 1,54

15 1.12 ' 1,58 1,30 -1,40

16 0.75 0.99 0.60 -2.07

17 1.92 -1.37 1,05 -0.17

13 1.12 • 2.32 0.86 4.72
19 0.98 -1.16 0.52 -0.49

20 0.74 9.95 16.84
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Table 4.9.8. Wricke (1966) Ecovalence ratio (W^) and
2

Shukla (1972) stability variance ( cT-r )
2

and F values to test ^ with (s-1) >

s(t-1) (r-1) d. f.
" i

Variety Wi 2

i
F

1 0.4113 -0.0670 -0.0126

2 2.8372 1.2807 0.2408

3 0.9891 0.2540 0.0477

4 8.6669 4.1861* 0.07869

5 11.4002 6.0379* 1.1350

6 12.6039 6.7066 1.2607

7 10.8779 '5.7478 1.0805

8 5.0668 2.5194 0.4736

9 2.8817 1.3054 0.2454

10. 31.8669 17.4083 3.2725

11 9.4446 4.9515 0.9308

12 66.0372 36.3918 6.8411

13 4.2705 2.0770 0.3904

14 2.8557 1.2910 0.2427

. 15 3.3039 1.5399 0.2895

16 3.2372 1.5029 0.2825

17 9.3372 4.8918 • 0.9196

18 4.0372 1.9474 0.3661

19 0.4039 -0.0711 -0.0134

20 12.2150 6.4906* 1.2201

* Significant at 5% level

Table 4.9.9. Correlation tables of the variables W.,

= =a'i- i'i- >=1 •

Variables

W.
1

i

, -i.

'di

b.

S

"i
, '2
^di

1.0000 1.0000 0.8179 0.3951 0.2785 0.8546

1.0000 0.8179 0,3951 0.2785 0.8546

1.0000 0.4845 0.4022 0.9230

1.0000 0.9464 0.5192

1.0000 0.5137

1.0000
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Table 4.10.1. Pooled Aanalysis of variance

Source df SS
MS

Locations 2 0.7163 0.3582
Varieties 19 13.4005 0.7053

Interaction 38 1.6393 0.0431 1.1216
Pooled error mean square
of interaction pooled
error 152

Pooled error 114

179 0.0385

Table 4.11.1. Pooled analysis of variance

Source df

Varieties 19 10628 .2496 559.3816
Locations 2 79330 .7495 39665.3747
Interaction 33 6101 .7503 • 160.5724 1.4937
Pooled error mean square
of interactions pooled
error ^52

Pooled error 114

Total 179
107.500



Table 4.13.1. Pooled Analysis of variance

Source

Varieties

Locations

Var X Loc

Average Error

df MS

19 8189870.8343

2 3142588853.8360

38 7238507.7476

114 2969836.599

* Significant at 5% level

129

2.43*

Table 4.13.2. Treatment means of 20 varieties of sesame in

3 locations averaged over 3 replications.

ieties LI L2 L3 Total Mean

11 5755.317 21210 .539 2845 .630 29811,.487 9937 .163

12 6524.689 23076 .851 2805 .2 59 32406,.802 10802 .267

13 6969.053 25889 .849 4218 .717 37077,.624 12359 .206

14 7526.583 25621 .476 2866,.437 36014,.494 12004 .832

15 7539.487 26015 .117 3078,.403 36633..009 12211 ;oo4

16 7672,564 35243 .523 3548,.687 46464.,776 15488 .258

17 6122.536 30048,.141 3647,.215 39817,,893 13272 .631

•IB 7843.451 30502,.543 3065..168 41411., 161 13803 .720

19 6505.559 21005,.783 3147,,676 30659. 017 102_19,.674

110- 7192.800 21494,.154 3439,,613 32126. 567 10708,.855

- Ill 5382.196 22200,.772 3786,.516 31372. 485 10457,.495

112 5356.716 30565.,891 2397,,274 38319. 881 12773,.293

113 4879.121 21746,,175 3387.,070 30012. 369 10004,.123

114 4238.147 30996,,079 3105. 901 38340. 129 12780,.044

115 5863.988 27209,,312 2915. 904 35989. 117 11996..372

116 6214.356 31619. 820 2395. 417 40229. 606 13409..868

117 5900.465 23691. 959 1568. 257 31160. 678 10386.,894

118 6737.633 18657. 236 2437. 216 27832. 086 9277,,361

119 6014.778 24982. 173 1916, 273 32913. 222 10971.,074

120 7028.679 31923. 577 3040. 487 41922. 745 13997.,579

Totall27268,052 523701. 095 59616. 127

Mean 6363.403 26185. 054 2980. 806

^ ^
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Table 4.13.3. Analysis of variance under £i( model

Source df

I

1

\

1

1

1

1

? 1C/51W
1

1

1

1

1

1

Total 59 6715853691.1010

Varieties 19 155611646.5595

Env + Var x Env 40 6560242652.8930

Environment 1 6285182476.0437

Knv X Var (linear) 19. 259617280.9600

Pooled Dev 20 15442240.2381

Variety 1 1 30751.9984

2 1 333520.0071

3 1 95167.9992

4 1 1029792.0703

5 1 712928.0090

6 1 140160.0027

7 1 1076671.9579

8 1 " 345856.0228

9 1 325099.0002

10 1 717855.9780

11 1 679888.0100

12 1 750944.0422

13 1 800815.9637

14 1 4914015.7699

15 1 200735.9981

16 1 110783.9941

17 1 699936.0561

18 1 2140336.0366

19 1 309279.9901

20 1 27711.9994

Average Error 114 338561296.4630

* Significant at 5% level

MS F

tilS)00Ub. 364 7

13664066.7915 4.6*

772112.0357 .260NS

2969035.933

Table 4.13.4. Analysis of" variance under fP model

Source df

Genotypes 19

Environment 2
(Joint Regress)

Genotype x Env. 38
Interaction (GxE)

Heterogeneity 19
(among regression)

Remainder 19

Pooled Error 114

SS HS

155611648.559 8190086.364

6285182476.043 314 2591238.021

275060248,374 7238427.639

259617805.480 13664095.401 4.6*

15442430.973 812759.590 .27

8909506.797

* Significiint at S% level
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Table 4.13.5. Analysis of variance under PJ model

Source _

Genotypes

Environments

Combined Regress

Residual (E)

Interaction

Heterogeneity of
regression

Residual (G:cE)

Pooled Error

df SS Mii ^

19 354635707.01U19

2 12619143558.50219

1 12616370916.36657

1 1772543.90716

38 652068853.37029

19 619597016.46720 11.24*

19 32471039.29519 0.58

57 496960044.86083 8701053.619 58

* Significant at 5% level

Table 4.13.6, Environmental indices under ER iiodel (Ij) and
under FP model (Zj)

Environments

1

2

3

_ _

-5479.6805

14341.9671

-8862.2770

y____

-5603.7482

13584.9214

-8593.1532

Table 4.13.7. Stability parameters for 2u varieties under
three models (viz. ER, I'J and fP models)

•iety
—-L.__„fdi: „h--

1 .79 -8878755.57 -.21 .85 -8380030.05

2 .86 -8575986.88 -.14 1.01 -8645886.42

3 .94 -8814338.68 -.06 .95 -8690717.70

4 .95 , -7879714.97 -.04 .98 -6603165.55

5 .97 -8196578.98 -.03 .96 -7369502.07

6 1.37 -8769346.24 .37 1.31 -8647677.42

7 1.16 -7832834-72 .16 1.15 -7Mii.029.94

8 1.17 -8563651.08 .17 1.20 -8326878.55

9 .76 -8584419.25 -.24 .70 -7516989.71

10 .75 -8191651.34 .24 .82 -7935182.09

11 .81 -8229619.03 -.18 .84 -8261358.26

12 1.23 -8158563.61 .23 .98 -8637598.04

13 .81 -8108690.26 -.19 .63 -087013 3.59

14 1.25 -3995491.03 .25 1.31 -4398429.87

15 1.06 -8708770.75 .06 1.13 -8439325.33

16 1.27 -8798723.22 .27 1.34 -8698366.17

17 .93 -8209570.88 -.07 .92 -7460318.09

18 .67 -6769171,24 -.33 . 58 -56.19y(l^i.97

19 .98 -8600227.36 -.02 1.12 -0444206.35

20 1.25 -8881794.93 .25 1.33 -8528382.30
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Table 4.13.8. Wrick (1955) Ecovalence ratio (W^) and^
Shukla (1972) stability variance (

Variety

and F values to test

s(t-l)(r-1) d.f.

fith (s-1)

F(2,114) d.f

1 14236153. 1993 7506837.3680 1.0371

2 6467820,,6443 3191091.0506 0.4408

3 1187235.,3553 257432.7707 .0356

4 1605201..7211 489636.2304 .0675

5 1015490,.2935 162018.8140 .0224

6 44230451,,5838 24170329.5707 3.3391*

7 9294809,,3414 4751641.6255 .5578

,8 9306138,.0386 4767934.3223 .5 587

9 18966448 .7838 10134774.4464 1.4001

10 19043473 .2437 10177564.6209 1.4050

11 11731654 .4055 6115443.2295 .8448

12 17949832 .9162 9569985.3433 1.3221

13 11926383 .9721 6223526.1367 .8598

14 25044689 .1784 13511574.2683 1.8655

15 1232339 .5013 282490.6349 .0390

16 22537236 .2136 12118543,3854 1.6742

17 2063618 .1831 744312.1910 . 1028

18 37354702 .9495 20350470.5429 2.8114

19 420471 .2867 -168547.3108 -.0233

20 19451306 .3430 10404138.5650 1.4373

* Significant at 5% level

Table ,4.13.9. Correlation tables of the variables W^,

•^i '̂ ^di' ^i' ^i ' ^di"

Variables

W.
1

^di

>=1

1.0000 1.0000 0.2791 0.2210 0.0562 0.2377

1.0000 0.2791 0.2210 0.0562 0.2377

1.0000 0.0758 0.0347 0.8991

1.0000 0.9014 -0.0952

1.0000 -0.0925

1,0000
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Table 4.14.1. Pooled Analysis of variance

Source df

Varieties 2

Locations 19

Interaction 38

(Variety+location)

Average Error 114

SS

117892.0030

57508.9931

86805.0003

MS

58946.0039

3025.7894

2284.3420 2.44*

936.1996

* Significant at 5% level

Table 4.14.2. Treatment means of 20 varieties of sesame in

3 locations averaged over 3 replications.

Varieties LI L2 . L3 Total Mean

T1 219.437 269.505 322.918 811.59 270.620

T2 262.514 293.946 356.723 913.183 304.394

T3 244.982 315.586 390.704 951.272 317.091

T4 298.186 324.082 352.459 974.736 324.912

T5 282.093 328.928 325.275 936,297 312.099

T6 314.607 455.132 421.546 1191.285 397.095

T7 213.476 370.902 353.957 938.335 312.778

T8 285.214 381.329 289.385 956.028 318.676

T9 259.951 267.143 387.953 915.048 305.016

TIO 276.811 267.842 342.778 887.432 295.811

Til 207.813 281.718 357.716 047.247 282.416

T12 201.900 394.579 307.189 903.667 301.222

T13 179.025 278.018 37T.974 ' 835.017 278.339

T14 150.181 • 401.193 364.027 915.401 305.134

T15 224.996 346.018 358.724 929.737 309.912

T16 206.452 396.274 ,314.182 916.908 305.636

T17 224.107 300.088 211.558 735.753 245.251

T18 272.721 234.052 303.231 810.004 270.001

T19 231.314 316.722 274.204 822.240 274.080

T20 268.'569 407.885 358.553 1035.007 342.002

Total 4824.349 5630.941 6771.165

Mean 241.217 331.547 338.558
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Table 4.14.3. Analysis of variance under ER model

Source df

Total 59

Varieties 19

Environment + 140

Variety x Environ

Environment

Environ x Variety
(linear)

Pooled Dev

Variety 1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Average Error 114

SS MS

3026.842262207.007

57509.999

204696.989

117892.396

40090,432

46714.258

1131.781

1679.816NS

2237.603NS

320.972

24.487

913.390

392.410 NS

4550.074*

6672.142*

2639.355

2277.788

4833.036*

3928.417*

1480.680*

5.036

4325.671*

4114.140*

2403.910

1114.456NS

1669.086NS

106726.777

2110.023 0.90 NS

2335.713 7.48*

936.200

* Significant at 5% level

Table 4.14.4. Analysis of variance under FP model

Source (ff

Genotypes

Environment 2
(Joint regression)

Genotype x Environment 38-
(Interaction GxE)

Heterogeneity 19
(Among Regression)

Remainder 19

Pooled Error 114

SS

57509.999

117893.004

86803.998

40089,826

46714.167

* Significant at 5% level

MS F

3026.842

58946,495

2284,316

2109,991 2.25*

2458.641 2,63*

936.200
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Table 4,14.5, Ancilysls of variancte under PJ moiilel

Source

Gonotypea

Envlroninonts

Combined Regression

Hesidual (E)

Interaction

Heterogeneity of
regression

Residual (G x E)

Pooled Error

df SS

19 142243,OUJIM

2 222284.00707

1 222128,27205

1 155.71874

38 215141,0102b

19 90388.85116

19 124752.15196

57 148658.01334

* Significant at 5% level

m

34.66*

47.83*

2608.03532

Table 4.14.6. Environmental indices under ER niodel (Ij) and
under FP model (Zj)

Environment t. -7
J

1 -52.5568 -d6,125
2 27.7728 28.376
3 34.7840 37.748

Table 4,14.7, stability priraiiitiLurs tor 2u v,iL-lotli;ii undtr
three models (viz. er. W and fP models)

1 .8465 -1676,8178 .5185 -2504,0850
2 .7040 -1128.7825 1.0285 -2228.4750
3 1.1926 -570.9966 1.0626 -1511,7256
4 .4423 -2487.7275 .3448 -2119.5871
5 .4755 -2784.1122 .4437 -2606,6274
6 1,2931 -1895.2095 .9836 -2402.5077
7 1.5707 -2416.1889 1,6333 -2569,2400
0 .4781 1741.4752 .5665 3671.5000
9 .7892 3863,5433 .5115 6034.2936

-3470 -169.2439 .3020 -1114.8203
1.2328 -530.8110 1.2027 -746.3057

12 1.5291 2024.4369 1.1191 -2007.4422

11.19.8179 1.3231 11860.5208
2.4446 -1327.9194 2.3391 ,2830,4608

15 1,3593 -2803,5629 1,5056 -2590,8741
16 1,5301 1571,0718 1,387-1 4855.3171

-2939 1305.5405 .1266 1854,8257
18 -.0022 -404.6869 -.1904 -1103,9452

-1694.1432 1.3346 2457.2265
20 1.1874 -1139.5133
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Table 4.14.8. Wricke (1966) Ecovalence ratio (W^) and
Shukla (1972) stability variance ( c—
and F values to test g~. ^ with (s-1),
s(t-1)(r-1) d.f.

Variety
'i P (2,114) d.f.

1 1270.6190 578.9913 .2535
2 2196.2108 1093.2091 ,4786
3 2456.1696 1237.6304 .5418
4 2154.1938 1069.8662 .4683
5 1646.2351 787.6669 .3448
6 1419.9202 661.9364 .2898
7 2312.2534 , 1157.6772 .5068
8 6155.9629 ^3293.0715 1.4416
9 6934.0338 3725.3322 1.6308

10 5152.7371 2735.7232 1. 1976
11 2597.2235 1315.9940 .5761
12 6483.4.313 3474.9979 1.5212
13 6345.9129 3398.5991 1.4878
14 13781.3520 7529.3989 • 3.2961
15 766.1609 298.7368 .1308
16 5981.9602 3196.4030 1.3993
17 7136.5494 3837.8413 1.C801
18 8324.0375 4497.5566 1.9669
19 1814.1134 880.9327 .3856
20 1876.1173 915.3792 .4007

Table 4.14.9. Correlation tables of the variables
2-

W,,

Variables

^dl"

^di-

1.0000 1.0000 0.5Q43 0.2405 0.1304

1.0000 0.5343 0.2405 0.1304

1.0000 -0.0394 -0.1758

1.0000 0.9476

1.0000

0.5007

0.5007

0.6395

0.2515

0.1758

1.0000
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BISOJSSiON

Sliie data on the yield an^ other elavQn chari»cterf

of twenty v^ietie# of jiei^sme obtalnad fr©m thiree di£«

fsrsnt iocatioiQs « Kayaaikulam., Fattambi and Vellayani

for ttie year 1982-83 by th© Plant Braiedtng Depertn*iit

of K»A<,u, wer® afialys«di .for its stability fej- the yarioua

i^d present€Bd in tb© previous, chapter. From

the resiilte it found that, out of th© eharajetera

stsi^i««3 onlf nin® character® show 0S istaraction» The

characters « l©«sgth of capsule# height, miarafeer of cepisul®/

plant warn foar^ to have n© GE intaractioo, hence they

w»re ©xqludiid £r^ the present stsady. aetnainijog siino

characters «e®d yi®l^pl©t» nutsber of branehea* circum«^

ftirenc® of eapsule, nufiiber of a««d3/capsiilQ# mirij«r of

^sys for flowerissg, 1000 seed weight# oil costent perc«n-

taige# seed ^i«14/plai5fc# mitrh&c of days to sat^rity - which

ware showing sigpificant^E interactioa,. were taken into

con»id9rati0B for the present inv®stigatioBj»

Whilo iiivestigating th«? qharaetera ^ nwinber of seeds/

capaula# mnsber Of branches# cireuffif«reisc© of ca^sle it
\

was that •^d bjj^ and v^isea from Bljorhart aM

Ruasell Freeman «nd iPerkins mpdel were varying to a

very large extent one r«n$ne i%± %) o.l? these pasraraeter®

taking i?ery exorbitant values, i^enca a study hasmdi on



J»-

138

th®a« pmmetmsm for the stability of ms ttmnty varie

ties may not b$. much maaningful.. Morao^er froni %h®

t^la o£ inter-fcorreiations of twelve charaeters (fi¥a

it %fas seen that th» character" ^f0lght was

showing a significant positiv® correlation C0.6524) %?ith

yiftld# • Similarly the character mnifeeir o£ scedis/capsul*

ia also having & etignificant negative carrelatior, (-0,4479)

with oil content percentage. 'Agala ths. chairseteri langth

of capaule in having a significant liagativcj corralaticm

with s8®<3 yielcVplant (-0,45§4)', tli© el>,aracter», yield

and seed yl®ld!/piant have be«n already taken into coneid««

ration," there ia no fyxthsr ne«d to incliscl^' the cheractero

height* longth of capaiile# -number of Beada/eapsiilc which

ware showing Irregular values for tlie stability parametera

in the cas© of SR aisd FP fiisdlel# arid also sb,ov?ing signifi

cant -correlation with othor characters which xmse includadl

in the study. Hence the presant InvesttgoliiotiE were mainly

based on six characters via, «eed yielc|/pXot# niiraber of

days for lowering# 1000 saed weiQht# oil content .percen

tage* aoed yiel^plapt, misfoer of days to iBstwrity and

the study through selection ir^^ tnethod and £?rineipai

component mthod^ analysis of these sIk-ehoractera

and two different inetlKxSa were presented in th© previous

chapter#
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In ordar to find th® istabl® v^iettes bas-ea ©n th«

as interaction stutiiise# varieties were ro^Iiea on the baai«

of eaeh ch.3ract©r# selection in<3«x method aia principal

component aaalysi® raethodi baaed on fiv@ diiferent types

of analysis Sb«rhart aud Russell's mithodt Perisins ai^a

Jinks'fOGti^d,, FjeeemaiJ a»5 Perkins method# Wrieke's «co-

viltsiice msttoa aaS shukla*s stability varloriec; wethod*.

stability par-ameters of the twenty vcariatics ^ere cal«

culatea -.tsnder these five sa*es and were aXre-cdy given in

th® results,.. Considering -all th©«e stability para:ra5ters

analysis# the stable ^ari^tios wer'e locatQ:3 ifj two way® -
)

CD The varieties whicii. ir® satisfyiisg nearer

to one, 3^^ ana marly 5S«ro or negative imn algnl'
fteant) ^id similarly Wji miniimsm and tion significant

tak-en ao ©table v®riatle«» (ii) Biisisd on thd graph or the

parameters and nwsan vslue of tte character {th<s; graph

of and mean value of the character ar© alirost identical

to arx3 raaao value of the character# hans© only th«

first tyfxs e£ graph ware arawzi and, prosmtezl in figur#* (

3, and ^:) the varieties which were lying in t.ho t&ngm

^ ^ ^^bi ^ war# considQrad# it wos found that
til® varieties, 2, 3# 7* 12 ana 19 ware atebl©* ^gain through

the Znd \Tathod (graphical mathod) 2# 3# 5#. 7< 41# 12#

16 and 19 were found to be stablo. Hence ane can reasona

bly cor2clu<3® thst the vari®tle3 2# 3.# ?» 12 and 19 were
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Stable. Th% stability paransetrl© values for tlies» five-

vari«ti«s for th« six characters, •eleetiors Inde^ and

principal component analysis ar® a§ given in Table 4.J,

Sirailarly tb« values of the characters of theae five

varieti®® based on the sin characters ®ei-^€tioa isidex. and

principal compsnent analysis are given in fable 4»2.

• . • table of st^ility parav^teirs. larKler the plot

yield, it was founa that the• varieties a, 3.^. 19 can be

considerca as wor^ stable. It €3ould be «e.s.n that in
ai

all th^^gie. varieties w^re non-slgRifie-ent..

> FrQiTj the table of stability parametsrs -ar^der the seed

yiel<Vplap.t* it was founa that the varieties 2, 7 19

war® fQiirv^ to be more stable varieties. But ©fjly the

variety 7 wa© showing a non-significant values*

From the teJale of stability paranatar uncler the cha

racter oil content percantage, it could ba ofeserved that

varieties 3, 7 and'12 were tonnd to be st-able* Out of tl-sea«»

the variety 3 was having non--»ignificant value®.
•Qi

From the table of stability parasiieters ursdor the

character 1000 seed weight, the varieties 2* 3# 7 ana 19

were found to ise stable. Oat of these, varieties 2 and 7

were having non-significant values*

•S'r©m tile table oS stability •paranieteg's under lUie

character maaber of days for flowering, varieties 2, 3, 7

>
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and 12 W0r® fousid to he stabl.© varieties. ©a.t of tties*

OEiXy the variety 3.2 was showing non-sigisiflcarit value*

F;rom the t^le of stability para'neters URaeje thti '

chatacfeer, isumber of days to maturity it was fcmn^ that th®

. varieties 3,# 7 t9 were staMe, But tha varieties 3

atid 19 mm showing iion»signifleant S,.^ vaiiies.
<2i

Fmm thm table of stability paraEiaters uy^asr •«©!©«-

ctiOD ii3dex» it was fdus?«S that ths v^i©ties -2, 3 mmi 19

•w»r@ mora stable# All thrnB® varieties ware .ainowiRg i3on-

. significant values

Froin tli© Stable of atability parsn:©tsr.3 -urKikir prin-

cipsl GOmpoii®iit> it itf®s found th^t th© varl©ties' 3# 3

and 19 m>x@ stable, j^li these wsre showing fion-»alg«

nificaat values*

Coiisideriiig all eheractera together it could

km comim<Ba that th© vari«tias 2^ 3 ma X9 wera rnor«
33t3bl®» But wer® non-sigiiif icasrit the v^i«t]f 2

in the caso ©f followi^ characters - plot yieia, 10©g m&a

w®iglit» ssl^ctiois is:^#K gia?! pritieipal cDiapojiefitSi "ShB

variety 3 wa^ slewing mn dignifieant in th«,following
characters -» plot yield, oil content perceritafcs, iwinb^r of

days to' maturitsr# aelectiosi inda^ aiid .priacipsi mmponantai,

The variety 10 waa showing non-#ignificaat oisly in the

following c^BBB «• pi©t yield# louraber of .?3ays to matority#
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aelecfeion indess and principal ^ompoaeBt#, Other varleticiS «
2.7 and 12 mm having significant in the majority of

the characters iBcluding plot fields selection inaex and

principal coraponeut.

In order to liav® further analyaiis about tb« accepta

bility of these v-ari^ti®# Z, 3, and 19 <k„2t XB 284 aisd

Vayalathur)# the m&n Values of the six charsct®r« and

s«leetion ln<3ax acora aM principal csomporie^t score of th#

top ranking five varieties 2, 3, 7, 12 'm tfere exa-

miRatSf The mean values of the character of these varietiss

war® m givmn in a?able 4,2* From this table* it could he

observed- that th® varloty 3 (XS 284) \fas ronlsing let iis

the caae of |5lot yiel*3* seed yield par plant# rsumber o,i

days to maturity# oil contasit parcentage and principal

compoR@Dt ,aR®lysi®, tmong the character® 1000 seed -weight'

and nurp^r of days for flowering th© variety 3 was ranking

2nd and in. the casa of «ele.cti©,jj index, • the r.-5nk of the

variety .3 <IS 284) waa third. Sitailarly thc^ ^"©riaty 2 (k,2)

raisked third in almoat all th© characteri^ cmmpt in tha

caae of, seed yield par plant# 1000 aaed weight and aelactiors

index scQ£-e, Whereas the variety 19 {Venialotter) ranked

first in 1000 aead wdight, fi<*cpnd ia nuits^r of day® im

maturity, third in seed yield per plot* fourth aad fifth in

the aal^ctiori index score and principal corapjofsents re«-

pectively# Henea it could be reasonably Gordcliided that tJie
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variety 3 (IS 284) is the most atafela variety from

amng tmnt^ varietiea una©f coiaaideeatioK#. ie* the

vari«tY IS 2B4 can b© conaidsrcd as the .Gto'bXe variety

from mmig tJi© twenty varieties una:®r trial, asid ceei h9

racorrEBQDclea for further investigation.



Stability paramaters

s©ed yield ptfcr ;^l©t

Treat

ment £io.. Variety

a

3

'7

la

19

2G

ka

•is 284

42-1

31.902

¥®yalath«r

Vinayek

Sieed yield p«r plant

6.73

1.29

1.6G

1.49

0.S5

1*16

B
di

«1>40.Q6

.223S.5i

2470.24

-1900.2S

-981.26

•V

''i

t.02

1.S0 •

1.02 •.

0.62 ••

1...17

-2302.97

-1566.69

.2564.70

-1817.02

215.88

3229.53

.™X.
2167.lias

2361.8514

2137.5134

6311,3012

1774.7707

1904.7836

2

mil Ml l> IBIlWt gill I|M 1 —1 Mill 11 11

,1s.2 ti.»n ^9.987 -0.70 -1.12 0.0320

3 IC 284 -0.14 -0.034 -•>.61 -0^92 1.7034

7 42-1 1.37 4.080 Q*.SS' 4.06 5.1456

12 Si.902 2.32 2.ai7 -1.92 1.48 4.3023

19 Vayalathur 1.07 -0.936 0.98' -^€.69 0.541

20 Vlnayak 1.28 -0.852 1..0-7 -0.94 6,1797

m WJ4..«»fe»'«ai «na twrnn— ,—

Kon si^ificaEst

ikyn significaiat

#»

significant

i «

6f©n aignifleant

9 9
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1000 seed weight

Tr«at- .

"I
S-J b. ^ •

di

2
W.

2 k,2 0,64 -0.022 0,91 -0.0391 0*0397 l?on si

3 IS 284 0»62 0.013 a.,8S G.0640 0.0793 > *

7 42«1 0,85 -0.010 1,06 -.0.03S3 0.0200 0^

12 31,902 l.SS ^0.070 1^73- 0.2658 0.1854 ##

19 . ^as^alathur 1.09 0.043 • U3B. -0«:023S 0.0686 *0

20

a>ni^<iii»#i

Vlnayak 1.30 -0.013 U39 -G.0316

•tiw» ^w»a>MW

0.0363 0 0

Oil eoataet perceotag#

2 Ji.2 1.67 0.378 1,71 0.2132 • 1.75as Kon »ii

3 IS 284. 1.09 -0.113 1.09 0.,G601 0.0391 •0 0

7 42-1 1.32 1.769 1*33 1*3B23- 2.1772 0 0

12 Si.^02 0.61 3.645 0..6S 3.4493 4.1901 0 0

19 Vayalafehiir -0.13 6*197 •1.13 6.8530 9.7971 0 0'

20 0.13 0.197 0.9a 0.3371 2.39S3 0 0

y

W5



number of day« for fiowarisg

Treatment
number

2

•3.

7

12

19

20

Variety

It..,2

,I32S4

42-1

3i,902

Vay^atlitir

vinay^

1*20S2

1.3377

1*2199

0,8992

1.SS16

0*6908

Number of c3.ays ^ maturity

s
di

i.425

2.304

12.110

^1*987

*2.519

~2.380

Hmm m <m'^w aifer.n

• 1.143©-

1,0063

•1.4458

0.72,85

1.0439

0.400

4.1813

-0*7673

: 1.6519

:^2»3685

-2,4821

-2*0479

9.8066

6.7413

15.5663

0.a981

4.75S6

1.7817

2 k,2 0.66, •0.02 e*63 ^1.66 2.8372

3 IS 284 0.76 . . -l.l© 0.75 --2 .10 0.9891

7 42-1 0.92 9.-26 •o*aa • 1.57 10*8779

12 31.902 2.09 25.41 1.51 44.44 66.0372

19 Vayalathur 0.98 1.16 0.86 •-^G.49 0.4039

20 Vlnays^ 0.74 9.0S 0 . 5-2 16*84 12*2150
aa «•«»«« a»JM *««r«n M M M mmM* m «•.««»

V
4 .

Bon aigalficaist

ifen significant



Selecfeioo' Index-

<W*4ee:l^Sei*eweHM»i**n|iea«»aw4iv.ewe

raent no*

a

3

7

12

19

2©

k,2

XB 284

42*.!

sum2

Vayalafchur 0.9.8

VtnayaK ' i»"2S

V

•S
'di

.©♦06 -0575986.86

^5*94 •^98^.4338*96

i»i€ --7832834.24

1.23 -.aiSSS3*6.1

-3600227.36

-8881794.93

Frincipai corat^ononts

1.01

0.9S

1.15

0.98

1.12

i»33

.2
il
a,i

•-8'.S4S8e6.,.42

-86-9.a7l'7.70

•75O8.C|a9..0'i

-^637S9S,.04

-.84442S6.3S

•-852S3S2.: 30

w.

64S7820.6443

aie7235.3SS3

9294809.,.3414

17949832.9162

420471.2867

194S13C6.343

V

Jfon 'slgrsif,leant

# t

mt

t*

0 0-

2 k.2 0.70 -1128.782.5 -1.03 -2228.».47.SG 2196.2108
3 :is 234 1.10 -57a.'§9S6, um -1:371.7756 2456.119$
7 42«1 1.57 -2415.1889 um -256D.:24 2312.2534

12 Si.902 1.53 2024.4369 1.32 11660.5208 6483.4313
19 Vayalathur 0.66 -1694,1432 0.80 234.3262 1814.1134
20 l.:19 -1139.5133 1.33 a457*.3J6S 1876.1173

Non aign.if ican-fe

»#

r*.

» #

t ft

*»
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T^le 4»2». MeaB'

Plot •s««<a oil con- IQOO seGd Ko.of sto^af . ^ , Principal
y..i«ld, yield/ tent' per-'- weight day® d«ysto gjofopo-

{g> piant cantag® . Cg) flov^ matu- nent#
ig) erlug ritv

.«»— ""r-r ni ••! •rrfftli-rTf^rrfr-nwi wwtwii^iwi —wwi—upan

2 1u2 29e,88 • 3^57 46.S3 '2»46 36.69 19 10802.27 304.39.

3 IS 264 305.900 4.92 50.08 2.6S' 39*46 87*22 12359*.2i 317.0$

7 42^1 30U76 4.64 48.72' 2.40.. 34i94 78.11 13272.63 312,7©

ia Si..'t02 • 293.29 4.23; 4.4..13' 2.62 • •, 4i.84 79^00 12773.29 301.22

19 Vayalatli?ar 265,97 4.30 45,90 .2^..6i5 •"• 32,43 80.d0 10971.07 274.08

»l»'lfr*a<.ca*—.*g W'OMX•
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mtmmt

A comparative stwdy of g«fiotypei«»envirQRjns!E?t intera-

etion If) 3®®arE« of twelve c!^aract«ra of varietl®®

was undertaJien in this prosent investigstiont The data

us«d £©r this -study was from the tipperiinedt 03ndueted by '

Plant Breeding pepartraant ©£ Vellsyaci at

threes diSferent locations -» KaysiDkalasfi# Pattar^a&i and

Vellayaui for the y«®r 1982wS3# The staJ&ii4t-y of th«

performance of tfeo varletioa w^sr© stuaiea thmugh thm

thr«s regression B^etliods «x|>iain«a by glseriiart .sKd ,Rut3«#l,,

Perkins and iJinHs and irr««man ars6 Perkins- aieo througfh

Wricks*s ecovalene© ratio and SImkla's stability varianctt

Obj^ctivss of the study were (i) to evaluate the «Kis«-

ting techniques available for studying GS inter©.ctIon in

jie«aRi« (ii) to <a«tv«10p new concepts and L-etlioao to ®olv«

some proMoraa -pei^liar to crop sesajne fisn«-lir»arity

of interactions# mn-srtiiogoriality of da-ti.a and different

patterns of isr^type-environiusnt interacti.ona that ar« •is-

countered t^hile studying the, stability o£ varieties

ainwltaneousiy for s«v«ral traits#
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Otits o£r the twalv® eharaCters etrndie^jj' tmi'^ iiiB«

charactei?© w©re .showteg GS inteffaation* The cMraetero

length of aapsule# hei^t, mmbes of ©apstal© ®©r plant

wer« foun^ liave i5© SE interaction hence thGY' wa^© r«jected

from tha present study^ whil® inve»tigatlag fefee remaining

nln© charaste.fs, the characters -• nurabar ©f seeds p«r

cagsul©* i5uinfeejr ©f branches# eltGuaf^renc® o^f capsule - it
I

wae fomd that' th® md values from Sberhaift and

Russell aiaS Freesan aiid; FeKrkina rr^dei i^ere verylRQ to a

veiry, Isarg© sq that the ©m range oz thes® para-
, N

0»ters CliLc-t^) was ,taking vary ^orbitant val-aes, Hene«

th© present inveatigatioc is based on sis^ civjroeters - seed

yield per plot, asud yield plant* of ^ays for

floweringv of claye to maturity, 100§ seed weighty

oil content i^rceataga and the ^tud^ t5iroug,a, selectlo«

ind^ matliod and principal eom|:®s5er3t rtseth^^ci* .

Stable i?ari®tt«a ware located iis two w-a '̂S (i) from

the e5!amA?aatioiD of stateility par®Ret«ra* i^ri$li©*a «co«
•5

valence eati© and stabilitF vari^ce Ui) ^

graphical iTWitbod* Baaed oii these methods^ it tJas eonclu-

ded that ths varieties 2, 3, 7, 12 aia^ 19 were stable,

COnsi<2erii5g ^1 the eharactera together it i-ms coKOluded

that the varietiea 2, 3, 19 Ck#2» IS' 234 and Voyalathur)
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A

IS-J.-

w<ire raare stable* fhe vairia^ IS 284 was four.e to be

mote stable in the case of majority of charactors » plot

•yi®Id* ae6<3 yield per plant* oil content pereoKtag®#

nurnber of (3ay« to maturity and. principal component analy-
A-.

3ia«, Hence the variety IS 284 can b» eonssiderecJ as th«

stable Vr^i®ty from aroong the twenty varistiee under trial

and was r^scoRHKBsidad for further inveatigatioD,,
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APPENDIX I: Data^on twelve characters of twenty sesame varieties for the
location at Pattambl.

1 2 3 4 . 5 6 7 8 9 10 11 12

095.9 1.8 22.0 2.9 2.5 072 38.8 81 2.45 48.'8 1.74 158.9
1. 096.5 2.4 32.3 2.5 2.6 060 41.0 82 2.50 48.7 2.79 240.4

118.0 2.6 44.5 2.0 2.5 052 39.9 81 2.55 48.8 3.74 260.9

105.3 0.9 30.3 2.4 2.5 052 39.8 81 2.38 49.3 2.65 278.0
2. 107.9 1.2 31.9 2.4 2.5 056 39.1 81 "2.52 49.3 3.40 279.0

118,3 1.2 53.9 2.6 2.7 oaz 40.8 81 2.60 49.5 3.37 234.7

095.1 3,3 30.2 2.1 3.5 104 43.0 89 2.55 51.3 3.39 241.4
3 . 102.8 4.9 45.6 2.5 3.4 104 43.5 91 2.47 51.3 5.69 223.4

109.2 4.3 40.5 2.5 3.5 104 42.2 88 2.66 51.4 4.98 268.3

095.9 2.4 30.4 2.8 2.5 068 38.2 81 2.60 47.4 2.87 253.7
4. 105.6 2.6 35.3 2.8 2.6 072 37.9 82 2.48 47.4 4.06 315.1

107.9 2.6 37.3 3.0 2.7 072. 38.3 82 2.65 47.6 4.77 329.2

107.6 2.2 24.4 2.4 3.1 066 41.7 80 2.75 45.3 3.77 268.7
5. 115.3 2.6 52.1 2.5 3.6 096 39.7 82 2.50 45.5 4.25 341.5

099.6 2.4 43.0 2.2 3.3 112 43 .2 82 2.55 45.4 2.95 233.0

106.2 3 JO 40.7 2.6 2.6 060 42.6 81 2.45 49.8 3.76 281.3
•6. 098.3 3.6 28.2 2.5 2.6 056 41.7 81 2.47 49.8 2.62 293.2

110.9 5.2 56.9 2.1 2.5 064 43.1 81 2.34 49.8 4.55 373 .0

102.5 1.8 21 .5 2.6 3.1 096 39.2 90 2.69 49.4 3.35 193.0
7. 096.9 0.7 24.2 2.5 3.1 080 39.1 87 2.31 49.6 2.62 21300

116.5 2.0 37.6 2.6 2.4 095 39.8 89 2.72 49.5 3.45 233.0

091.0 1 ^ 18.6 2,4 4.0 104 38.3 81 2.58 50.8 3 .64 310.4
8. 095.7 1.5 16.7 2.5 3.8 112 40.3 80 2.78 50.8 2.96 295.6

110.4 1.5 26.0 2 .5 3.8 . 112 38.1 ai 2.76 50.9 1.95 245.5

103.8 3.7 48.0 2.5 2.5 056 40.2 81 2.44 49.1 4 .13 218.6
9. 091.0 2.9 31.4 2.4 2.5 052 39.9 81 2.54 49.3 2.88 265.1

124.7 2.9 48.2 2.6 2.6 056 41.2 82 2.27 49.2 3.58 299.8

115.0 0.0 32.0 3.2 2.7 084 39.2 83 3.05 45.8 4.62 247.2
10. 126.5 0.2 51.8 3.2 2.6 080 39.2 83 2.67 45.8 2.93 291.2

122.4 0.0 38.4 2.8 2.7 060 36.5 83 2.72 45.9 4 .58 294.5

103 .5 5.9 -12.7 2.7 2.6 048 41.7 91 3.03 49.3 4.65 203.3
11. 102.1 4.5 38.1 2.5 2.3 056 40.2 90 2.91 49.3 3.07 21B.2

109.9 5.3 45.9 2.5 2.5 048 42.4 91 2.63 49.3 3.22 207.7

133.0 3 .0 46.1 2.4 2.6 052 46.1 94 2.54 43.9. 3.94 223 .9
12. 117.9 3.1 41.1 2.5 2.4 064 42.7 93 2.63 43 .8 3.15 178.0

121.6 3.4 44.0 2.4 2.7 048 45.5 94 2.39 43.9 3.47 209.2

097.3 1.3 23 .5 2.5 2.5 048 45.3 82 2.47 46.2 1.32 136.2
13. 112.8 2.8 36.4 2.1 2 .5 068 44.3 82 2.55 46.3 2.69 177.9

121.7 2.6 36.2 2.6 2.7 056 45.3 82 2.00 46.2 2.79 226.9

113.2 3.6 49.4 2.3 2.6 044 45.2 82 2.38 44.4 2.88 193.3
14. 125.1 5 .6 68.8 2.2 2.5 048 42.9 89 3.13 44.7 3.53 121.8

108.9 3.5 36.0 2.5 2.6 060 42.9 88 2.78 44.4 2.78 144.3

097.2 2.3 28.6 2.5 2.7 060 40.9 88 3 .05 50.2 ^.60 217.5
15. 122.4 3.4 48.1 2.5 2.6 052 40.9 .90 2.87 50.2 3.25 251.0

123 .1 3.2 49.7 2.6 2 .8 060 40.5 88 2.70 50.3 4.31 212.6

16.
097.8 2.5 28.2 2.5 3.a ICS 41.9 90 2.56 46.6 3 .50 194.5
087.8 2.5 28.2 2.5 3.4 128 48.4 88 2.69 26.6 3.82 197.'7
081 .2 2.0 29.5 2.5 3.1 096 44.5 91 2.29 46.8 3.31 222^6

17. 117.5 3.2 37.1 2.5 2.5 060 40;6 91 2.91 46.6 4.35 212.0
113.3 3.7 44.0 2.6 2.7 060 41 U 89 2.89 46.6 2.83 225.8
110.0 . 3.5 51.1 2.7 2.8 064 44.3 91 2.48 46.8 4.31 239.6

18. 101.8 3 .5 41.4 2.4 2.5 052 39.9 82 2.94 48.9 4.12 307.7
091.0 3 .0 24.2 2.4 2.5 052 41.1 82 3 .04 48.9 2.62 2 54 .'8
l05.3 3.3 34.2 2.6 2.6 060 39.6 82 2.38 48.9 3.27 2 60 .'7
102.2 1 .3 27.8 2.5 2.6 056 33.6 83 2.94 47.0 '3.20 211,5

19. 114.5 0.9 31.9 2.6 2.7 060 3 9.-6 82 3.31 47.3 3.35 221.5
119.3 0»2 43.0 3.1 2 .4 064 38.7 82 2.66 47.1 4.32 264.7

20 . 112.5 2.3 30.2 3.6 2 .8 076 40.5 81 3.05 44.6 3.50 321.5

117.7 2.4 23.5 3.8 2.7 076 35.4 82 3.16 44.5 4- Z 5
106.9 2.4 28.7 3.7 2.7 076 40.0 82 2.53 44.6 2.54



4

APPENDIX IIj Data on twelve Characters of twenty sesame varieties for the locat- (ii)
ion at Vellayani,

1 2 3 4 5 6

149.7 3.2 27.9 2.5 2.5 048
1. 139.0 2.4 26.0 3.0 2.5 056

146.3 2.4 27.4 2.5 2.6 044

155.4 1.2 37.2 2.4 2.6 048
2. 162,5 1 .4 33.3 2.7 2.7 056

154.4 1.2 32.8 2.3 2.5 048

118.4 3.0 23 .4 2.6 3.8 112
3. 136.9 3.3 32 A 2.5 3.5 120

136.5 2.5 20.8 2.6 4.0 112

137.3 3.2 34 .4 3 .2 2.8 072
4. 127,5 2.6 34.3 3.2 3.0 072

127.9 1.4 24.2 2.9 2.4 056

150,7 3.7 33.5 2.5 3.0 072
5. 137.0 3.1 27.7 2.4 2.9 072

137.0 2.0 19.8 2.5 2.8 060

192.5 3.0 42.7 2.6 2.5 060
6. 156.1 3 .8 45.6 2.6 2.5 064

154.2 3.5 41.5 2.6 2.7 056

158,7 1.9 23.3 2,7 3.8 096
7. 155.0 2.7 27.0 3.0 3.5 136

143,2 1.5 21.1 3.2 3.8 120

151.1 2.4 28.4 2.6 3.6 096
8. 138,7 2.6 21.3 2 .7 3.4 112

124.5 2 .0 16.8 2.5 3.5 088

140.3 2.6 38.3 2.6 2.5 056
9. 141.2 3.3 35.3 2.6 2.4 044

135,9 3.1 28.0 2.5 2.4 044

10. 168.7 0.0 41.6 3.0 2.8 068
' 137.5 05 35.2 3.0 3.0 076

156.8 0.0 28.8 3,3 2.7 072

157.5 4.6 33.9 2,6 2.7 048
11. 149.5 4.4 28.3 2.9 2,6 064

120.3 3 .9 29.7 2.5 2.6 056

187.5 3.6 58.4 2.3 2.5 052
12. 162.9 3.8 40.3 2.5 3.0 056

167.3 3.1 29.1 2.4 2.6 048

13.
140.5 1 .8 32,9 2^3 2.5 044
140,5 1.8 28.1 2.4 2.7 044
135.1 1.3, 21.6 2.6 2.5 049

195.8 3.7 55.1 2,5 2.5 048
14. 162.6 3.4 33 .9 2.5 2.5 044

156.5 4 .0 43.0 2.6 2.5 052

178.0 2 .6 35.7 2.6 0.5 060'.
15. 132.2 2.8 27.8 2o9 3.0 060

160.3 2.9 32.0 3 ,2 3.2 076

137.6 2.2 23.6 3.0 3.5 064
16. 159.8 1.7 18.2 2.6 3.7 120

142.5 2.3 29.3 3.2 3.7 128

17.
183.6 2.9 33 .2 2^8 2.5 056
165.1 3.4 35.9 2.7 2.7 064
135.1 2.6 25.8 2.6 2.6 064

152.4 3 .5 29.3 2.7 2.7 056

CD
•

147.6 3 .8 40.0 2 .9 2.7 064
123 .2 3.6 25.1 2.5 2.5 044

164.4 1 .7 39.9 2.9 2.5 Q60
19. 159.7 0.9 46.4 2.8 2.7 068

146.4 0.9 38.0 3 .0 2.5 064

156,5 3.0 30.4 3.2 3.1 064
20. 142.9 3.1 27.8 3.5 3.0 072

158,5 2.3 28.1 3.8 3 .0 072

8 9 10 : 11 12

35.1 78 2.58 45.2; 2.58 213.6
35.7 79 2.59 45.3 i 3.05 326.8
36.8 78 2.50 45.2i 2.79 221.9

39.0 77 2.41 45.6 3.10 192.3
37.7 78 2.58 45.6 4.30 274»3
36.9 78 2.81 45.5 4.48 366.6

39.5 85 2.73 48.8 3.90 296.8
39.2 87 2 .95 48.7 5.45 260.0
40.1 87 3.21 48.8 3.76 333.7

37.0 81 2.57 47.3 i 4.90 288.4
37.5 85 2.32 47.5! 4.25 314.0
33.5 81 3.09 47.3 4.20 352.5

37.1 76 2.48 43.2 4 .30 312..6
37.7 77 2.70 43.4 3.45 277,5
36.7 71 2.69 43.3 2.89 349.5

39.3 81 2.72 45.3 6.49 475.1
37.7 82 2.67 45..4 7.43 485.4
39.4 85 2.99 45.3 7.'35 353.2

29.7 81 2.45 46.6 4.51 353.9
31.1 85 2 .46 46.6 4.06 346.0
31.3 81 2.94 46.'7 4.08 349.4

34;9 75 2.54 44.1 4.38 352.4
34.4 77 2.58 44.4 4.70 377.9
34.7 76 3.25 44.1 3.39 361.0

34.8 80 2.72 44.8 3.61 278.7
37,4 82 2.50 44.8 4.50 239.0
36,'7 80 2.98 44.9 2.80 239.7
34.0 82 3.23 45.0 3.66 209.4
37.0 87 3.55 45.2 3.92 234.1
33.4 80 3.38 45.1 5.15 304.9

38.4 83 3.46 45.3 5.20 250.0
39.4 85 3.14 45.4 3.20 360.5
41.3 82 3.57 45.3 3.49 136.1

39.7 90 3.08 42.7 7.71 531.7
40.2 90 3.29 42.8 6.93 327.3
41.0 91 3.52 42.7 4.30 271.5

> 2.5 044 36,1 79 2,50 43.0 -4.94 359.0
38.8 81 2.78 43 .0 3.05 204.5
38.8 79 2.87 , 43.2 1.77 223.1

38.8 80 2.70 ,37.1 6,-56 364 .'4
40.1 82 2.92 47.3 4.26 368a
41.2 82 3.09 47.1 5.'21 420.'0

35.2 81 2.86 44.7 5.30 284.4
40.7 84 3.29 44.8 5.10 273.3
38.7 85 3.57 44.7 5.00 423.0

39.1 85 2.69 44.7 3.98 352.9
37;9 87 2.81 44.7 5.84 394.1
39.9 85 2.78 44.7 5.62 381.4
39.0 82 2.86 46.4 5.22 290.1
39.0 85 2.91 46.5 5.44 353.0
39.6 85 3.07 46.6 3.60 202.7
38.0 81 2.70 47.4 4.45 274.0
35.5 81 2.79 47.3 6.30 220.9
38.7 80 2.78 47.3 2.55 159.9
29.7 80 2.37 46.8 , 3.89 213.3

n/iA ^ no 2.79 46.8 6.29 425.7^ 146.4 0.9 38.0 3.0 2.5 064 31 .8 80 2.98 46.8 , 3.99 258.0
35.1 81 3.08 44.1 • 4.75 358.5
35.7 85 3,07 44.2 ' 4.31 408.4
35.0 83 3.09 44.2 i 5.12 406.8

4 5.'6 3.10
45.6 4.30
45.5 4.48

48.8 3.90
48.7 5.45
48.3 3.76

47.3 1 4,90
47.5 i 4.25
47.3 • 4,20

43.2 4 .30
43.4 3,45
43.3 2.89

45,3 6,49
45..4 7.43

45.3 7,'3 5

46.6 4.51
46.6 4.06

46.7 4.08

44.1 4.38

44,4 4.70
44.1 3 ,39

44.8 3.61
44.8 4,50
44.9 2.80

45.0 3.66
45.2 3.92
45.1 5.15

45.3 5.20
45.4 3.20
45.3 3.49

42.7 7.71
42.8 6.93
42.7 4.30

43.0 •4.94
43 .0 3.05
43.2 1.77

.37,1 6.-56
47,3 4,26



appendix IIIj Data on twelve characters of twenty sesame varieties (iii)
for the location at Kayamkulam.

095.6 2.7 32,8 2.6 2.5 056
1, 086.8 1.9 26,1 2.8 2.5 060

079.5 2.CI 19.5 2.7 2.7 060

118.8 1.1 21,6 2.7 3.0 056
2, 121.6 077 33,8 2.5 .2.7 052

095.8 0.7 33.4 2.4 2.6 048

106,8 4.0 32.2 2 .3 3.5 112
3, 109 ,8 2.6 24,9 3.0 4 ,0 128

083,B 4,7 35.7 2.6 3.7 112

104,7 1,6 22,1 2.6 2.7 060
4, 115,3 2,8 39,4 2.7 3 ,0 064

101,9 3,5 39,3 3.3 3.1 060

105 ,0 2.5 25.7 2.4 3.3 072
5, 075 ,8 1.1 14.5 2.2 3.4 080

100.0 1,1 16.8 2.3 3.2 052

099 ,6 2.4 2,4 214, 052
6. 106,2 2,5 27.6 2.4 2.4 052

088.8 2,4 24.4 2.2 2.5 044

109,0 3,4 33.7 2.5 096 096
7. 109. 2,0 38.8 3.0 3.4 128

095.2 1,9 31.0 2.9 3.6 112

8.
107,7 2,6 22,6 2.4 4.0 104
113.2 3,0 28.3 2.4 4.0 088
078.5 2,2 18,7 2.5 4.0 l04

097,8 1,9 38,5 2.3 2.7 052
9, 094,4 2,5 28,8 2.4 2.7 052

102,0 1.7 26,7 2 .5 2,7 044

10,
117,4 0,2 39,5 3.3 2,8 096
129,4 0,2 20,0 3 .0 2.9 128
V36.5 0,1 30,1 3.2 2,9 112

11.
097.3 3.1 16.4 2.9 2.7 104
109.2 4.4 16,1 2.5 2.7 088
102.0 4.4 24.0 2.7 2.6 104

12.
134.5 2.7 34 .0 2.1 2.7 052
113.0 1.8 14.8 2.3 2.8 052
095.9 2.4 23 .7 2.3 2.6 056

13.
111.0 1.3 26,7 2.3 2.9 076
124.4 o-;i 28,2 2.4 2.4 072
101.4 0,5 17,3 2.3 2.6 068

118.5 1.6 22,6 3 .2 2.6 074
14, 100.0 1.8 19.5 2.5 2.6 052

099.0 3.4 37.4 2.7 2.6 056

097.8 2,3 17.7 2.7 2.8 048
15, 115.9 2.4 24.5 2.6 2.8 043

092.2 3.7 33 .6 2.5 2.7 048

098.0 1.4 16.0 2.5 3.7 042
16. 120.0 3.3 33.2 3 .0 3.7 042

107.5 2.6 31.5 2.7 3.7 060

17.
089 .0 2.7 27.7 2.3 2,8 044
089.0 1.9 21.2 2.5 2,6 056
103.0 2.4 23.5 2 .4 2.8 048

CD
•

lli;4 3 .8 34.3 2.4 2 .9 052
091.1 2.7 25.2 2.7 2,8 060
086.7 - 3.5 32.8 2.8 2.7 052

104.9 2.0 24.4 2,5 2.9 048
19. 112.2 2.0 63.7 2.7 3 .1 056

095.0 120 23.8 2.4 3.3 048

120.3. 3,0 30.0 3.6 3,3 064
20. 107.2 3.4 38.0 3.6 3.5 064

100.4 1.2 16.0 3.3 3.2 064

30.1 76 2.01
30.6 76 2.03
30.6 76 2.08

31.7 78 2.16
2. 121.6 077 33.8 2.5 .2.7 052 31.3 78 2.14

33.9 79 2.09

31 .2 86 2.58
35.3 85 2.33
38.4 87 2.41

32 .7 77 2.10
30.9 77 2.02
30.4 79 2 .03

39.1 78 2.04
39.6 78 2.14
37.3 77 2.28

33.8 77 1.81 49.5 3.10 412.0
38.2 37 2.02 49.5 3.70 449,0
32.4 78 1.99 49.5 3.10 384.0

38.6 86 2.01 50.1 7.10 264.0
32.7 84 2.02 50.1 6.90 421.0
32.8 86 2.00 50.0 5.70 342.5
33.0 77 2.21 5055 5.80 298.,0
37.9 78 2.10 50.4 6.25 259.5
37.-9 78 2.05 50.5 3.50 278.8
31.6 77 1.96 48.'7 4 .lO 380.4

4 28.8 2.4 2.7 052 32.6 78 1.95 48.7 3.26 404.0
36.7 79 1.95 49.8 3.60 360.0

31.2 85 2.34 48.4i 5.60 331.0
35.9 86 2.26 48.6 3.40 320.0
32.6 88 2.23 48.5; 5.70 341 .0

41 .6 85 2.52 43.8 2.50 3.^4.0
39.5 85 2 .40 43.7' 2 .40 360.0
39.0 84 2.40 43.8' 4.30 339.0

4066 79 2.03 45.8 3.70 33 2.0

>• = 2.4 23 .7 2.3 2-.6 oii 39:7 ^8 ^.05' 4l:8 I'Jol
35.3 75 2.12 44.1 2.80 3o7.0
34.5 75 2.17 44.2 3.08 419.8
36.6 76 2.10 44.2 1,95 380«5
41.5 82 2,30 46.1' 2.85 432.5
40.8 82 2.12 46.3^ 2.6n 288.0
39.3 82 2.06 46.1 4.50 349.0

40.1 '86 2.39 44.1 2.50 298.0
36.8 83 2.24 44.3 3.90 441.0
38.4 83 2.19 44.1 5.75 316,5
36,3 85 2.10 46.7 3.90 335.0
39.2 89 2.10 46.7 7.20 278.0
38.3 86 2.07 46,7 7,40 306,5

41.3 81 2.10 45.3 3.00 226,0
42.7 84 2.08 45.3 2.47 213.0
39.5 80 2.06 45,5 2.50 175.0

37.0 77 1 .96 42,8 4 .05 387,5
35.6 75 2,15 42,7 3.90 269,0
39.6 37 1.98 42.9 4.40 232.0
29,5 78 2.15 43.7 3.20 235,0
29.7 78 2.09 43.8 7.50 279,0
29.1 77 .2,17 43.8 3.00 285.0

34,1 77 2.05 43.7 4.90 397,0
35.3 77 2.18 43.6 6.40 346,0
36.5 78 2;i8 43.8 2.70 308,0

48,6
48.6
48.7

3.90
3.25

2.00

347.0
272,5

328,0

48.7

48.6
48.8

2.70

3.90
4.20

319,0
364,0

364.0

50.1
50.1
50.2

5.90

5.30
5.90

414 .0
345.0
3 79 .5

46,4
46.4

46.5

3 .00

5.50

5.30

315.0
409,0
309,0

47.5
47.6
47,5

4.75
3 .15
3.90

300.5
241.5
413.0
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• mSWACS

thB. pr®s«tst siasdy has ijefen condJueteS cii©o«e a

consistent variety for ail tb© regions ar.a. eXi aeaadssfl in

the light of •genotype-cfivironiutiat int«raetioi3 with th®

following objeetiv®s,

(1) to ©v^Auate the ejcisting teehniqaas a^Qllai>X(t

for studying' GE interaction' in sesa;-'^'

• i ii) • to develop .new concepts and raethofSs to solv®

so'rse protelenjs-peculiar to erop's©s®aa lili®: noti-

liiisarity of iateractiona,. sjpn-^rtho®onelity of

4sta md diff«r©nt patterns of gei5styp«^enviroR«-

'trjent .(G'E) -interactions that eacount^red while

studying t^® stability of verietios siiT.s^itaneou»ly

. , for. several traits*

the data ussed for this study was ,fro?n .the e?jperl®ent

cpnducte^ by the Plaaat Breediiug Departniesit of i«erala

Agricultural Utiivaraity^ Vsllayani at throe diffsraist

locations - KayaisHulam# i?atti!smbi end V®Xlaya!^l £©r the

year i982«*»S3» 'Sh® q&nottpic stability anal'fais of SSMsrhset

aD«a iM0@aXl (1966); Siskins and Jinlts CI.^56S)# freamais and

Perlsina (2.971), i-^rick® il96S} and shukla iW12) vbt9

studied, S'he imitivariat®' procedures - SGiection iisd#*

method an-^ prindipal CKJimponent i^thod were als© tasted to

have a. c^japiat# idea of QQ iriterastions by t-eking into

considerations ©11 the character® aiKaalfeaaeously*



stable varieties were located in two ways

it} from the «xamination of stability pmsttiotem (ii)

fey graphical trnmod* considering all the clmi:©et«ra

together it wac concluded that the varieties k,2,

IS 284 and Vsyalathur were ,n©re stable, The variety

IS 234 was found to be more »t^i« in th© caae df majo

rity of aharacters, ' Henc® the vairi«ty 13 284 ia tn«

Hioat at^Ie variety from ©song the twenty vari©ti«»

under oonsi<3eration.
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