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cp 3 Corraction Fagtor
af ; degrees of freedom
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INTRODUCTION

The phenctype of an individugl iz the repult of an
interplsy between ita genotype and tha environment in
which it develops. Furthermore, the effects of genotype
and environnent may not be independent, 4 specific dif-
ferance of environment may have a grsater zffect on some
genotypes than on others, or there may be a change in the
ranking of genotypes when msasursd in divorse environmeants,
ete, This interplay of genetic and nsn-g&nétic effectas on
the phenctype evpression is called genotype~onvironment (Go)
interaction. The failure of a genotype 0 give the samw
responae in different environments is a definite indication

of GE interaction,

The environment of an individual is mede up of all
the factors othar than genotypes of the individual that
affact 1ts-deva1apment; That is to say environwent is tha
gum total of all nonegenetic factors axternsl to the
organism, There ¢an be two kinds of environments = micro
and macro., HMiero enviromment is the environment of a single
organism aa oprosed to that of another growing at the same
time and alwost at the same place.s Bspecislly, micro en-
vironmental differsnces are those envircnuental fluctuations
which eccur even whén individuals are apparcntly treated
alike, COn the cther hand, environnents that are potentiasl




or realized within a given area and pasrisd of time are
reforred to ¢ollectively as macro environments A wacro
environment can thua be considered as a éélléétian‘ef |
micro @nvir@nmenﬁn - that are #@tantial thafein. Dif-
ferent locations and climates anﬁ'QVeﬁ Glfforent manage-
ment pﬁactiees are eramples of mnacro anvirohéental dif-
ferences, It is to be hated that, the @Efaat‘oﬁ micré
snvironment of an organism as well a% its interaction with
diﬁﬁerant gerotypes is usually very small, It is macrow-
snvironmental deviation and interactions with genotype

that aaﬁ,bé iscliated and tested for its sigmiﬂicancb.

stability in pexformance is one of the most desirable
properties of a genotype. Though the concept of stability
has not yet been standardized and in fact, it means Aif-
farent things to different acientists and figures in dif-
ferent contexts, Plani Bréeders wera /always concerned with
the stebllity of the cultivars bred by thex and were naturally
interssted in meesuring the seame in a statistically wvalid
manmar.' Floneering work was dons in this regerd by
Brerhart and Russell (1966), Broadly, the concept of
stability of crop yields was loéked from thrée angles
(Maaé et aly1586) viz., (i) varistion over time and space,
{1i) the interaction with environment and (iii) as the

esnverse of risk assoclated with a pacticuler ¢rop/variety/




practice, &3 far as the plant breesders aro ¢oncerned,
they made three subtle diffarencas in the concept of

stability of a genotyre (Lin at &ls 1988) az follows:

(1) A gemotype is considered to-Ee atazle, 1f its
among environment variance is small,

(11) A genotype iz considered to be até@i@, 17 its
response to environments is parallel to the mean
respense of all genotypes in the t:&ai.

(114} A genotype is considered to be stoble, if the
:@ﬁiﬂﬁa& mean square from the regrossion model

on environmantal index 1s small,

Moasures aflstability in plarnt breeding can be ohbe |
tained from estimates of the genotypewsnvironment interae
ctiénsg Varicus methods have been proposad for ataﬁidtiaai
analysis of inte:actién in gensral and genatyya--mvirénn
ment (GE) interaction in particular. Huch werk has been
done on this subject both by the statisticisns interested
in nonaaddiﬁivityAin general and hy those including agro-
romists, breeders and gena:iciﬁts who are partioularly
concerned with genotype-environmant (G2} intoraction.

Different methods of studying the stability through
genotype-environsent inta:anﬁicn are (i) sbeghart and
Rusaells (1986) regression coefficient by and deviation

from regression Sdz (11) ¥ricke's (1966) ceovalence Wy




{11i) rerking and Jink's (1568) deviation parameber d;j
(iv) Freeman and Perkin's (1971) regression cgefficient
bi' and deviatien from regression ﬁéi  and (v) shukla‘'s

{15%2) 6téb111ty-var1ance ¢3?.»

Segane (Sesamum indicum L.) is an importont and
anéient 21l yielding specles cultivated extensively in
Indig, Burma, Inde China, Chine, Japan, the hotter and
drier parts of Africa and the Mediteranean regicn. In the
reéent yeaxs; its cuitivation has been receiving much ate
tention in USh, Mexico and parts.af Latin America. Sesém@
is grown for its seed and the oil it contalins: The sced is
high in oil content (50 to 60%) but low in peotein (254).
It is rich in caloium, phosphorous and vitamin & and is

highly nutritious,

In India, sesane i3 qrown in an area of 2.4 million
hectaras producing only 0.5 million tonnes of sced every
year, indla stands next to China in sesats geed production
with 24.56 per cent of the world's total @raﬂacﬁion. It is
grown in the central statea both as kharis arnd rabilcrap.
Sesame is thslm@st valued snnual oil seed crop of Kerala
grown in en area of 14153 hectares with an anmal aeed proe-
duction of 3648 tonnes per yvear (Sverup 1985). It is cultie
 vated in wetlands during summeé (Fanuary to Apcil) and in

uplands, during rebi (August-Decenber).



Lack of high yvielding varictiss suite? to the dife
ferent soil types and sé}ons i3 the main fa&t@r Limiting
the production of sesame 1a'this state, Kayardmlaonm I and
KayamRulan IXI are the two improved warietieos already rele-

ased for cultivation,

Genotype=environmuent (GE) lnteraction will be always
having a definite influence on the seed production of any
grop especially in the case of sesame, IZvern though the
varietios Kayemkulam-I and KayamkulameII wore xelaaied, it
may or may not suit all localities and/all éaaaons. Hence
it is highly essential to find out varietics cuitable to

all regions by teking into consideration the ¢L interaction.

-

Tho prasent study has been conducted o choocse a COne
aistent variety for all the regions and 2ll scasons in the
light of genotype-environment interaction with the following

objectives.

(1) to evaluate the existing technicues available
For studyving GE interactiown in sosomes

(11} to develop new concepts and methads o aélva soma
problems peculiar o crop sesane liko nonelinearity
of interactions, nmn—orthog@nality of dota and dife
forent patterns ofvgon@typauaﬁvizoam@nt {(GB) intere
actions that are encountered whileiﬁtaéying the
atability of varleties similtanaously for several

traléa,



Tha techniques of éanetype~¢avironm§nt intersction
can be studied through different methoda, With this in
view, the stability performance of twenty varicties of
gesame were aszessed based on six useful chorscters - sead
vield/plot, number of days for flowsring, 1000 seed weight,
oil content percentage, seed yleld/plant and number of days
to maturity individeally and conbinedly wore investigated.
Gver and zhove tho aléeady available ﬁive-t&ehniqﬁga -
Everhart and Russell, Perkins and Jinks, Frocmon aﬁﬁ _
Pexkina, driche's scovalence mothod and sShukla's stabllity
ﬁariance methed for the Individuasl chargctaf@, the multi--
variate procgdureos = gelection indqx methad and principal
eomponent method were alsc used £o0 have cimplete ides of GE
interections by taking into cﬁhsideraﬁisng 211 the characters

simultane@usly.'

at of the existing five tachniques, wriake's eco-
vaience method and Shukla's method relate o non-lineapity
of interaction. &election index method and prircipal
component method are based on multivariate tochnique cgh-

sidering simultanesusly sevarasl traits.
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REVIEW OF LITERATURE

The genotypewanvironment (GE) interaction has besn
widely observed to play an important role in the expres-
sion of phenotype. In the last opne and o half decadas a
‘considerable amcunt of work has been done to analyse and
interpret GE interaction., Complications arising frcm-dif4
ferantial resporse of genotypes due to different environe

ments have been conaldered in detail by many workers.

Fishor and Mackenzie (1523) considering the manrurial
regponses of different potato variaties, concliuded that
the ylelds of different varisties under diffcrent manurial
treatment are hetter fitted by a product fornmula than by

a sum formila,

Yates and Cochran (1938) has given a mothod of partie
tioning tho interaction sum of squares., Thoy regressed the
| gemntypo muans on the environmental means, c¢olculated by
taking the average of all genotypes in that environment
and partitioned GE interactions into two componsnts. In
their works, the degree of asscéiation batweoen varletial
differences and general fertility éﬁ;:g; further investl-
gatad by culculating the regression of viclds of the

separate varleties on the mean ylelds of all varietles,



Sprague and Federer (1551) used varisnce components
approsach to show how variance eomponents could be used-tu
separate the effacts of genotype, environmenis and their
interacticns by equating the cbserved meon pguares in the
analysis of vaxiaﬁcg to their expsctations in the random
model, The estimates of error, yeasr X varisty, location x
variety and veriety variénce eemponants»waﬁa obtalned from
a series of top eoross, single croszs and doubls crosses of
varietial yield comparisons grown in Iowa during the period
1940=1947, The result cbtained, suggested that the optimum
distribution of a given number of plota; &iéregarding cogts
would be one replicate per lecation with an increass in

numbar of locations and years.

Williamz.(igsz) considered an equivalant model of the
linear regrassion approach. He showaed that leoast squares
estimation of the regression coefficients was cgquivalent
to extracting the first prlncipai component of the genotypic
performances, The validity of the model can then he assessed
by extructing further principal componentsz, or by ihspﬁchion
of the rasiduel correlation matrix after oxtracting the

first componaent.

Plalsted and Peterson (1958) computed ean cnalysis
of variance for every pair‘6§ genotypes 50 as to estimate

the interuction varilance for every combination of two



genotypess The mean of the interaction varionces obtaine
ad for eesch genotype was used as an indicator of the cone
tfihﬁiianvaf that genotype to the total €1 inteuaatigni"
The variety with the smallest mean value was considered as
the most stables The major drawback of this procedure 13
that computation becomes tedious with increose in the

numbar of varistiga,

According to Miller ot al, (1962), a substantial
variety-locationsyear second order intorsstivn, for iint
yield in cotton was obsarved in thelr tests, indicating
that the varileties showed differentisl reS§ﬁmses when grown
under different environments. The varletyeyzar eand variety-
location first order interaction howevor were small and
ronssignificant for vield, Apparently nzsithor location
DOr years had any consistent @ffect on these differential
varistal responses, Furthermore, the lack of & sizeable
varietyﬁleﬂatign interaction in the Korth Carolina area
suggested that it would not be necsssary o divide the
state into sub areas for varlety evaluati@n rurposes. They
found that most of the thres intexaction spurces of variances
were statistically significant for lint parcentage, boll
siza, and fiber length. In all cases, the cognitudes of
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these intoractions were vary small as comparad with the
varietal sources of variations and are thus of loss

concarn to the hreeder,

Comstock and Mell (1963) have clagsifisd the environe
mant into two categories - one is micro environment and the
other macro environment., Micro environment is the envi-
ronment of a single organism, as opposed Lo that Of ance
ther gr@wiﬁg at the ssme time and in almost the same place,
Mecro enviropment is the envirenm@nt:whieh'is asgoclated
with a genersl location and parieé‘of time and is a colle=

etion of umicro envirorments.

Fiplay and Wilkineon (1963) developsd & dynamic
approach ta7the interpretation of varietal sdartation to
varyling environments, It led f@ the diszgavery that the
componcents of & genotype and the environm:ntal interactions
ware linzarly related %o enviroamental efiwgts,.when these
affects wore measured on ths sane scale ag the genotyple
effects, The technigue inv&lvaa the growing of a large
nurber of genotypes in s mumber of enviromients. The mean
yield of 211 the genotypes for each éita gnd Season gave a
quantitative grading of the enviromments, Thon the linsar
regression of the wean valuss for each genciyoe on the mean

veiues for anvironrments is estimated, From the analysis,
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the varieties specifically adapted to good or poor environw
ments and those showing general adaptability could be
identified, &n ideal variety with general zdoptability was
defined az the one with the maximum vield potentlal under
the most feavoursble environment aha with the minimam

phenotyplc stability,

Allasﬂ:aﬁd Bradshaw (1964) coined thz torms predie
ctable environment and unpredictable enviropmunt. The
predictable environment includes the pornanchi features
of the environment, such as general features of the climate,
soil type, day length and controllable factors such as
planting date, sowing density and other agrononie practicas.
The unpredictable ér thae uﬁcantrollébla envif@nmuhts ine
clude weather fluctuations, such as Aifferunces between
seasons in terms of the amount and distribution of rainfall
and the prevailing temperaturez and othar factors such as
establishad donsity of the ciup. For tho uncontiollable
variables, 2 low leval of Interation would Le desirable so
as to have the maximum uniformity of perfosmiznce over a
nunber of seasons. In contrast, for the c;ﬁtzellabla varia=
bles a high level of interaction will be dezirasble to produco
the maximun increase in performance. But the distinction
between thase two categaries-is not always clesy cut, and

characteristics included will very from crop to crop



12

Bucio Ananis (1966) developed a mathemctical model
to measure GE interasction when only two hamozygous parents
wvere grown under a langs nunber of environments, Bio~
metrical genetical analysis of genotype-cnvirornment interse
ctions wore pxesnntgd.’ﬁhis exploited tho enpiricel findinga,
that the interactions were a linsar Functiso of the additive
environrental effects in the generations doerived from an

initial cross.

Ebesrhart and Russell (1966) loproved thg-jaint ragta§~
sion analysis suggested by Finlay and NLIR%&&QE'(1953)
by adding one more atabllity parameter, maﬁaiy the deviation
from regrezsion. They devaiaped & regression nodel such
that there exicst a linear relationship betéaen phenotype
and envizqnmeﬁt,wh@ﬁ the latter i measuse$ by its effect
on the character unﬁé:/sguﬂy. They dcﬁineﬂlé.stable variety
a8 one with the regression coeffiglent £ wji and the deviaw

tlon from regression as small as possible iﬁagg

-~ Q)t The
eétimaﬁas of the squared devigtisn from rajsression for
many hybrids voere near zers, whergss, axtraﬁ@ly large esti-
mates were obtained for other hybrids, thus indicating

the utillity of the @asammtar}in charactarisling varieties

for theiyr stabiliey.
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Wricke (1966) develcped a method to astimate the
acological valence or ecovalence {Wi) of genctypes (@)
grown undsr several environments (n) to measure the
stability of performance, He suggested the ccovalence
rati¢ as the gerc&ntége contribution of a genotype to the
sum of sguares due t0 GE interaction ie, scovalence for
1th genotype 1s

5_ - - Y. Wl )R

i mgm Yy ,54._. %g L)
axpressed as percentage of the total of =il wi'a. The
lower the ecovalence of a variety, the smaller its fluctuas-
tiena from the experimental mean under different envirors
pents and thus a smaller share in the intaraction sum of
sqUArae, Aceefainglyr the variety with the lgost ecovalencs
can be considered as mors stable and the verlcties with a

high ecuvalence lass stable,

Ferking and Jinks'(1968 &) have progozed that where
a numbar Of genotypes have been tested in soveral anviron-
menta, the yield of a genotype should be regressed on the
mean yiéid of all genotypes in each environment. According
tw them t#@ aspects of the phenotype must be considered
jointly in deciﬂiﬁg which is the bast genotype nemely the

‘genetic component of performance éi' and the pensitivity
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to the-enviienmantal variation measured ﬁy*ﬁi'a &

higher di‘ value is in general accompanied by a greater
sensitivity te the environment. The magﬁiéuﬁe-@i an indle
vidual gwgraﬁai@n.ceafficient can be interpreted as a

- measura of the stability of a genotype, & low value indie
cating stability and a high value instabilivy,

Parkins and Jinks (1968 b) investigated the nature
of the nonelinear é@mpanent of varlation, ~in every set
of data he examined, an overall reducti@ﬂ:ia the nonelinear
portion of variation due to GE interaction has resulted
from placing the lines into groups such ﬁha§ wenbars of
the same group are poaitively correlated for their devige
tions (cﬁﬁ} from their regressions. In genoral the linear
and ron-linscr component of the GE interaction and the
withinesnvironmental §aziati@n not only differ smong genow
types, but they do m¢ independently. according to them
the threé characteristics of the phenotypo are the additive
genetic component d,', the linear B,' and non-linear
poctions Of the interaction between the genotype and the
environient,

Baker (196%9) estimates the magnitudes of the variénu
GE interaction of regression methoda a&s asplled to the

gtudy of the nature of GE interactions, Shorbore and
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Russel (1966) proposed that the criteria for stability
should be a regression coafficicnt of unity and a minimam
deviation from the regression line. A cultivar with high
mean yield and fulfilling thescAtws critarié could perform
well in all environmwents, He proposed that stabillity of
a cultlvar is inversely proportionsl to the sum of squares
for genotype-environnent intarsction, The result of his
paper show that the higher ratio most provably explained
by the large componsnt of variance for genotvpesplace
interaction. It also suggests that cultivars should be
developed for regilonal sdaptability rather than general
adaptability,

dccording to DBreese (1969) the perforsioncas oé indie
vidual genotypes are linsar functicns of the environmental
values, The lineer regression of individual conotyple
values on the mean value of all genotypes for cach of a
nuhes of environments provide measures of rosponse which
can be used to predict relative performance over a range
of environtental conditicna. The essence of the method is
that sppropriate biological materiel can be used to quantify
environzonts and so provide a basis for wmossuring genctypic
response o changing ¢onditions. The measure 5 tho enviconm

ment has been provided by the mean values of the set of
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gernotypess under test, and the response of catch individual
genctype then determined by the regression of ita indivie
dual values on these means for a range of poviconments.
The regregsiah provided a;meana of accuratsly predicting
relative performance over a widé range of7an$ir@nments
and could slsc be used to simplify varving reletionships

between parents and offsprings under changing conditions,

Hangon (19870) has defined the stabiliiy of a genotype
with reference to its position in a spacs o7 1 environ-
ments (when tried in 1 variable environnants) vhere a
stable genctype would be located at thae contre of the space
(zi = 0) and ungtable gemotype would be located in the
periphery of the space, 7The distance of a.g&natype from
zi'n 0 measures its stability, He has defined a stable
genotype a2 ona which has the minimuﬁ pooible variability
when grown in the 1 {(variable) environmontss This genotype
migt have minimum (most nega&ive).ai expected for thq
improvaed genotypes represented in the tect ond have no

contribution to the GE interaction,

FParkins and Jinks (1970) defined the assumptions
that rust be sstisfied for making predictions ovVer environe
mentx and over generations when OF interacticnz are present.

In their paper, prefictions have heen made for the
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character plant helght, of the expected wmoang mﬁ 21 gerne-
rations derivma from a cross between 1nhre& varieties

when gr@ww in two environwents from Q%ﬁimaLﬁﬁ of parametcrs
obtalned from the Inbred varieties and their Fy grown in

16 environwents. The @ﬁediﬁticns\wazﬁ'satiqzaat@:y for
one of the environmenta which was of the sane kiﬁd ag

the previous 16 environments but not for the other environe

ments, which introduced new envirommental factors.

Fraoeman and Pexkins (1971) develeped so asproach in
which the moan value of the phenotype is ram*essad t& an
independent measure of the cenvironment, @%ay-cfitized
tha improper choice of sum of squares and dogrees of fresdom
and also of measureAaﬁ envir@nment and the partitioning
of the 8 sum of sguares 1nt0 parts att rzsﬁtabla to indie
vidual genotypes, They listed and discussed a number of
ways in éh&eh independent environmental valuos might be
obtainzd and describe a biometericalegensticel model and
a ragression analysises They guggest the uﬁ@ of perental
geﬁotypes to assess the environments in studles involving
alther crogsses between inkred lines derived from such

CroRses.
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According to Fripp and Caten (1971), nost of the
deviations over snvironments can be accounted for, by ice
linear regression on the environmental values. GE intera-
ctiona have been analysed using the regression approach
of Freemaniend Ferkins. He found that a significant
part of the GE varietion is accounted by ﬁiéfexancaa in

Aliﬁear sansitivity,

Bandel (1971) considered the princinal components
approach further, using & muleiplicativae amﬁeig This
rpethod indicated the number of dimensionz nocessary to
contain the genotypic variation end gave sotimates of the
corresponding coefficients, without, any prior knowledge
of which factors these dimensions represented, When the
deviations from regression on the envirommentsl mean are
substantial but no enviroomental vgﬁiablﬁs have been

meagured, Hhandel's method ig particularly veluable.

Periins and Jinks (1971) gave a gaticfoctory and a
aimple‘ﬁe@hea of guantifying the interactiosn and evidence
of izs genetical control to design an apuropriate breeding
programsa to select for any desired lovel of interaction.
They cbserved that GE interaction ¢an also. recult due to
envixaémant speclflic genss, as distingt frow general genes

causing differential changes in &ll circuustances. The
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reactions of genotypes to environnents were specific to
the ¢haracter urler study and GE intagaction would differ
for different kinds of environmental wvacisbleo. Host of
the GE interaction between the environments within sach
set can be accounted for by linear regresaion on the
addlitive environmentsl values, They alss fourd that the
relaotive sensitivity of the genotypes to envirowmmental
variation are consistent over the micrc,-maézm and super
macre aenvironmental lsvais. The overall rosult suggests
that different charscters are independent in their rea-

otion to the environment.

Tal (1971) employed structural analyaic for atﬁdying
GE interactions to ovéraama the limitations of joint
regression analysis of regressing ona set of variables
into asnother, which is mot independent of them. He pre=
sented a method of genotypic stebility where s G5 interae-
ction of & particular variety is par€itioned 1nto two COfMe
ponents, the iinear responss to environnental effects (L)
and a deviation from the linear response () when ¢ gence
types are tested over on environments with r replications
under each environment, A perfectly stable variety will
be characterized by £ = =] and S’n-l. The verfectly stable
varicties may mot exizt and the breeders may bo satisfisd

A
with varieties having . = § and gv. i.
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Fripp (1972) considered different onvironrontal
measures for the regression approach and modc an aSseSie
went of the environments with non=indapenient environment
values and concluded that the amsunt of bias introduced
by the use of moneindepsndent values 1is very small, The
linearity of regression reduces with increanse in distance
of the environmental measures from the genstvpes under
study., He found that a single assescment genotype could
very satisfactorily be used as the environrentel ueasure.
The zosults show that the interpretation ié latgely io=
dependent of the method of assessing the oovironment and
might at first sesm to indicate thaﬁ'the cholee of thé
assegsrent genotype is of minor importonce in designing

an exnoricont,

Hardwick and Wood (1972) showed that tho bias in the
estimate of regression coefficient of genctyres On ene
vironmental rean reduces with increase in the nurber of
genotypoes and the ratio of wvariation hetwesn environment
to the error mean mguare, They considered an altarnative
method of anslysis, using rmultiple regression of porfore
| mance, on the lavels ¢f the environmentol varisbles, They
alsc showed that the slopea of the regression on the en-
vironmental wean cen be expressed in tércs of the coee

fficlents of regression on envircnmental veristles. The
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deviation £rom regression are not indepesndent of the
alﬁ?ss, BEut can be expressed in terms of sﬁma coefficients,
They recomnrended physical measures of the'énvizonmental
aséeasmﬁnt and forimalated the regression msdel o underw

stand the physiological causes of the ﬁbaefved ragression,

rerkins (1§72) used the principal couponent analyais
of the envirommental, &and genctype environsontal intere
-action components of variation, Perkins carried out the
principal component analysis Of the sum of sﬁuares and
sum of products matrix of the genotypes a#aé cnviconmenis
and found that the score of each genotype in the first
pringipal component wes directly related &0 the regression
cosfficient of the genctype on the non;inﬁggéndeﬁt (=7 8
viromsental measure, Ha consldered the problom of finding
functions of the environmental variables which would best
explain the interaction snd celeulatsd principasl components
of weather variables and then used funcilons of the first
faw components as predictors, He found that oribcipsl come
ponent analysis were mmre'informative than the joint e
grassion snalysis in his study, where he Q@a@rved.more

than one principal component for the intoraction.

shuikla {1972) considered the usual regression approach

of sxplaining genotype-environment interaction by using
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ron=additive model and the statistical validity. He
suggested a method of directly partitioning G intera-
ction into individual components, one for cach of the
genotyps from which he drived the 'stabiliﬁg:vafiaﬁce‘
of genotype. He calls a genotyps stable, if its stabile
lity varisnce oia is equal to within en?ﬁraﬁmgntal
variance (c;?) which means that fiau 0.  Rolatively large
values of c12 will indicete more stability of gonotypes,
on the bazis of the linsar regression cosfficients slso,
may not be very effective when only a small frection of
sum Of séuazes of GE interaction is accauﬁﬁed for by
ragression, 'ﬁa also discuszed the relaticnship of his

method to the regression approach,.

Freeman (1973) discussed the various cothods of
studying GE imﬁé:acﬁi@n and suggested the uce of miltle
variate technigues, like the principal cﬁmgaﬂant analysis,
the élustex analysis and the factor anslysis, which may
yield angwer to complex situations which conmmt adecuately
be explained on the basie of the simple regrcssion
analysic. 2According to him, a high propocticn of the
sun of scuares of the GE interaction should be explained

by the linear regression. iHe alszo suggested that when the
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inferences sare drawn only about the ssople of the genow
types and environments used, the progedurs of using
meang of ganotypes to assess the environments s 0

perfactly valid,

Freeman and Dowker (1973) observed ronelinssr rela-
tionship between the performance of the genoirype and éne
vironment. Yhey used joint regrassion anslysis to dats
recorded in a series of yield trials in carsots and found
that the difference between tWo mAjOr Groupss was DOl
gsignificant, They chserved that princip@l.gamﬁonent
analysis could identify the genotypes as woll as the en«
vironwents which gave significant CQntzibutémn to the
interaction, efter the joint regs&ssiﬁﬂ‘aﬂalysis had been
only partially successful in explaining 98 interactions,
A% a result, they were able to demonstrats t¢he importance
of aite»ﬁ year and.éensity effects upon tho yvield 4if-

ferences between the varietal groups.

Fresman (1875) suggested the use of 'fltting conw
stanta’ to estimate the perameters ~ and GU of varie~
ties acd onvironments and used these estimete to £ill up
the geps in the incomplete table and conducied regression

analysls on the completed table,
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According to Hill (1975), by the use of multie
variate technigues, sometime blological colevance is
sgérificeé for utatisﬁicai pedantry, In his paper, it
1St;$ggr that bkefore using the regression technique to
predict per£@£mance, careful consideration rmust be given
to the cholce of environments used for the assesswent
phases The linear regression technlque can be used to
ptaﬁict the performance, elther of genotypes in the envie
ronwenty other than those sampled gxp@rimﬁniaély‘ar of
ssgregating generations from the non-gsegregating genera-

tions from which they were derived,

Aceeraidg to Fernando Ovozeo (1978) o dogree of
adaptation £ adverse mnviy@nmanté was ainly determined
by the magnitude of the genetic correlation tetweon pess-
formances in the advarae and the optimum environmenta.

The avolution of such corrslations through selection has
keen inveatigated, ﬁbnsidaéing the genatic correlations
between performances in optimum and in adverse envirenments
in the base population, he eoncluded that, the smaller
these correlations, larger would be the interactlon effects.
He expressed these GR interaction effects in a simple and
loglcal way end they are even predicteble gs a function

of the magnitude of the genetic correlaticn, scecording
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to his view point, tha posaibility of a high odsptation
or even a true gpecialisation of the line o the new ene
vircnrent depends not only on a very low genotic corre-
lation but also on a high heritability in tihist environment
and on the rumber of generations of lelecti@n allowed to

expreas that adsptation,

Wood (1976) extandsd the method prap@méd‘by Hapdwick
and Wood {(1972) for relaeting G& interaction to nmeasure
of environmental variables where more than én@ function
is necesgsary to explain the interaction. In Ris analysis,
the problem is to find functions of the environcentsal
variablos which can be used to explain tho veriance in
performance of the genotypes from environwent to envirens
ment, His snalysis is much more economical in terms of
the nusber of parameters used, He made a comporison
betwzen his present paper and the princisgl component

analysis by perkins (1972).

Varma et al. (1978) proposed a modification of the
copventional regression technigue in the fmém of fitting
twe stralght lines for the poor and favourshlc environments
to account for the none=linearity arcund single best

£itting regression line in sl environwonto., The
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avallzability of genotypes with different lovels of mean
-perfonmanca and envirgnmental sensitivity suggests that
sensitivity has not only a separste genetic controel but
that in ﬁa&ﬁ.theré may be two distinct s@té-aﬁ Gonge
systens controlling sensitivity in controcting environe
ments in ad&itian to some common genes. According to him,
the theoretically ideal genotype has been defined as one
with relotively low saensitivity in the §®9£ environments
and a high seneitivity in the favoursble aeuviracnments,
The computation of separate regression coefiicicnts on
the two raéiane of the response Surve hés boen suggested

to detect such genotypes.

Digby (1979) developed a modified regrecsion analysie
whore in he improved the technicue, by introducing the
gsansitivity parameter Fi (&1-b1) for tha ith variety., He
presents an iterative analyeis of incomplote varletye
environont tables. The analysis sstimatoes poiential
differences in the sensitivity of varietics tu the en-
vironmont affect; :ﬁis technigue allows unecual weighing
of data and discussed the complete table at ¢ special
case. when the data are incomplete, the technique is to
flpst £it the additive wodel usging fitting conctants and

obtain estimates for B,'s.
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Freeman and Crisn (1979) Droposed that when geno-
types are grown in a range of envzronnencs schral
variables are often recorded on the same genotype. Regresm
sing one character on another may, not only jive useful
information about the relatlon between them but alse_
help to eaplain GE _nteraction observed in the character
cf primary interest., The cenc;ﬁaien.drawn from this
:‘technique way be of practical planﬁ‘breedinc impertance
'and also iilﬁstrates hcw the merho& may be used to

assist the interpretation of GE interaction.

Nor and Cady (1979) developed a quantvtative measure
of wide adaptability, the beta response model from a
maltivariate regression approach for providing an alter-
nate envirommental index baaed on linear function of
Ehree weather variablee (rain fall,'temperature, growing
degree days) . The funcriohal relaticnship assumed.ih the
beta response ccncept between the ith cultivar and jth
environment is a linear‘relationship,‘ Any cultivar within
thehpopulation whose beta response coefficient Pi.is equal
to the average beta response coefficient ? ie considered

widely adaptable,

Finney (1980) obtained the estimates of varietal

and site effects by minimising the weighted sum of
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squares of deviaticns of ohgervations from tho axgueta-
tion with weights proportional to the murbor 0f chiervae
tione on which the means of these effects oro bosed.

His paper presants illustrations of circunctences in
which either least squares or some snalogouc procesc s
emsentinsl £o the falr interpretation of datae e is
intended to illustrete the need for least sopore proceduro

in the anaiyais of unbalanced sets of dato,

Timothy gt al. (1980) observed nonelincarity of
regpongn for some fruilt characters like froit veight
ard seluble golids through the response nf vicld €or

thesc cultivars was mostly linsar,

Acoonding to Suresh Batm (1991), & breoding pro-
granme aised ot developing rhenotypicslly ctoble variee
tiss, requires information on the extent of U interie
ction for yield and more particularly the interoctions
ﬁatwgen.cemganenﬁ characters of yleld and chvironzent,

He grve two apprroaches to analyse the dato 4o hin work.
one approgoh ia to identify Qevelopsental Secuonces which
can countersct the fluctuastions in enviconrcrnisl cone

ditiong. The other opproach is gemetical, vhore buffesin
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capecity is created through genetic mixtures or through
gene peols f£rém contrasting environments 23 o mean to
raduce GE interaction, He'showad\that the é@eond approach
is more tensble in bhindi. He found that the effects of
the envirpnrents and genotypes were not linear for the
characters under study. He triesd to classify genotypes
under study for their adaptability to low, medium and

high yielding environments,

ﬁixiani et 21.(1983) employed & thres-line regres-
siea model by subdividing the many availabia environmants
inte three subsets on the basis of the co&ﬁiﬁénce limits
of the gensral mean to analyse the rasponse of grain
yield of Durum wheat varieties, Wwhen the regression change
gradually a quadratlie curve may be more oppropriate to

explain the varietal response over environments,

Shakla (1983) showed that emprical regression based
mean of genotypes =23 environmental effects hinlds only 1f -
the varieties differ in one dimension. Ha proved theori=-
tically that the regrezsion coeffilcient is ectimated as
a relative measure =~ relative to the other genotypes in
trial, He 3uggested_that tﬂa bias in the estimates of
regreszion coefficients would be reduced with large

munber of genotypes and environments. He also conslidered
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maltiple regression on a number of environmantal

variasbles.:

According té Geetha (1984) the prima;y cmm§oﬂentn
of seed yiold 4in sesame sre number of capsulées per plant,
number of saeda per capsule and welight of 1ﬂ99 seads,
it was ﬁbun& from her ‘studies that the ch wracter saed
vield, is highly influenced by its cempenenté and that
have to be considered iﬁ selection prcgra@m&&jﬁcs i

proving yield,

Laly (1884) proposed a methed of fésmimg.gfaups
of genctypes such that interaction of gemotypes with
environments 1s insignificant within any group, but
significant bebween any two groups. The genotypes 80
included in & group will have game fensitiviiy to dife
fering environrents and thus can be sald o bo relati-
vely stable. She discussed the ranking of ggn@tyyaa by
different stability parameters, According <o her view
point, wWricke's acavaleneﬁ ratios ﬁis and Shuklals stae
@-2'3 can be used as a wrasure of gta-

i
bility in almost sll situations. The regression coefe

bility variances

ficient can be used as a measure of relative sensitivity
of 8 genotype to the environmant, only 1f it aceounts

for all o most of the GE interactions. 3he found that
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the grouplng technigue can be used effectivoly to
verify the comparative efficiengy of the various sta-
billty parameters 23 well a8 to identify gonotypes of

same stabillty.

Harain end Bhatla (1984) discusszed vericus methods
prepdseﬁ for the statistical analysig of inémraction in
general and GE interaction in particular, The simple
methoﬁs'incluéing the uzse of variancs components as well
as regression and other similar methods have boen Cone
sidered. The usual regression approach of cxplaining
GE interaction is studied by using a non-odditive model,
The statlstical validity of thisz analysis has also been
discussed. The use of external variables to asssss the
environtent as well as the basic concepts of s%ébility

are furtﬁer pentioned,

John Sverup (1985) estimate the stability persmeters
of aeiecﬁed segame genotypes in different ogrceclimatic
conditions of Kerala, Considering the stability pera-
meters, he eonclﬁded that thé varieties I5.284 and C€.8
had high nean and average responsivensas and stability
for yield of sdeds, According to him, msbor of branches
rurber of scads per capsuyle and weight of 1000 seeds \

weare found to be stable over Aifferent envicconments.
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Lin gt al.(1985) defined the following three
types of concepts of stability,

Type I % A genotype is considersd to bs stsble,

if its environmental varisrce is sirall,

Type IL 3 A ganotype is considerad ﬁé te stable,
if its response to environnents is
‘parallel to the meen response of all
genotypes,
Type IIX ¢ A genotype is considered té be ctable,
| if 1ts residual mean square from the
regression model on the environmental .

index 1z small,

Type 1 stability has four possibllities, Thoy are variee
ties with (1) high vield, small variation {1i) high
yield, large variation (£1i) low yield, smail variation
and (dv) low yield, large variation, According to him,
the first category of hybrids are more desirable which

gives high and consistant rerformance amony gonotypes.

Balakrishnan (1906) made a eritical gpnralsal of
the existing methods for the analysis of G5 interactions
and in addition, gave different approaches for studying

the stability and adaptability of genstyncs. According
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tc him; the existing approaches for the analysia of Mone
linear GE interactions like tyo=phase and wulilsphase
regrassions ware found inadequate to descoribe the response
pattern 0of different varieties in vegetuble crops. He
£itted four naw regression models, viz, liveer, quadratic,
exponential linsar and sxponentinsl quadratic to study
their suitabllity in‘explaining notel inear GS interactions
observed in the vegstable crops. He comparad the two
phase least squares and PITCON analysis for the estimation
¢f varietal means fOor noneorthogonal (unbalanéeﬂ) data
with the rwdifled joint regreassion analysis ond found that,
FITOON analysis can be used with equal advaniage in come
parizon with the more Aifficult procedure of modified
regression analysis unless the sensitivitlies cof varileties
differ esignificantly or the noneorthogonality, as measured

by the muober of missing values, is large.

. Brain Westoott (1586) attempts an examinbstion of
some of new technigues of analysing GE Intoraction, He
offere a criticism of some estaoblished mathods, while
pointing out others which have been negleciod, Pirstly
he discugsed the methods of linear regressisn ond related
stabllity poerometera, According o him, the lirear regres-

sion approach o analysing GE interaction connot be
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regarded as truétwatthyﬁ He discussed the mgtﬁ@ﬂ of
cluster analysis and principal component anolveis. In
principal component analysis he found that, the chief
difficulty is in the interpretation of the resulting prine
cipal components, which may not bear eny oivicus relatione
ship to environmental conditions, He also concldered
geometarical methods and stochastic dominance mothods to

- analyse the GE interaction,

Agecording to Bhatia and Narain (1983) t%ara are
situstions where the usual measures of stopility cannot
e as such applisd because of various reasons like size,
rhysgical cenﬂucé of the experiment, large nusher of
varietiocs under €sst «tcs In tﬁese cases e stobility
agpects has to be logked into through diffcrent angles and
they attempted to study these aspects of vérietai adaptaw
tion in the preasence of GE interazction, They discussed the
methods of reducing the effectiva number of verletics to
he tested, groupling the similar linez and m@thgds or
gtability analysis for the case of missing'séservatimn and
unaqual weightage of datas They suggested o modified joint
regression analysis for the incomplete Gi tebles, which will
he auitable to both aituztions for missingy chbsoervations

and data sets with unequal experimental ercor.
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Gogwanl st al,(1988) made an attempt to detect the
presenca of long term cycle in the producticn ond prices
of commergial creps (cotton and sugarcans) by method of
harmonic analysgis. They employed harmonic amalysia using
trignenstric functions to uncover inherent geriedicity of
e soriles, They usad o;dinaxy least mcuares procedure to

astimate the unknown parameters.

Rai apd Shanti Sarup (1988) discussed the case of
binacry responses in pre-post tréatmant situaticns and a
simple measure of stability, They worked out the sampling
distribution of the measure of stability s. and prasented-a
test for testing whethar the treatment ;s.stehlm. They
observed the range of stability coefficient 5 i from =1
€ +1 and concluded that s= <1 indicates 9@&&@&& instabi-
lity and 8 = 1 implies porfect stability. They presented
a provedure for testing the significance of change in

binary responses.

Ramanatha chetty (1988) looked into #he concept of

stability of crop yields from thres angles.

(1) variation over time and space
{(11) the interaction with emvironment and
{1ii) as the converse of risk assoclated with a

particular crop/varlety/practice,



36

Ha made three subtle differances in the concept of
stability of s genotype as, a genotype is considered to

be stable if

(i) its vaniabi;ity among environment vésianaa
i3 small ‘ ' |
(i15 its response to environ&enﬁs is perollel to
the méan |
{1ii) the residusl MS fﬁam the regresaioﬁ'madel on

environmental index is small,

According +o him, variation in ylelds due to crop/
variety/psactiee cén be measured by standard deviation or
logarithm oOf stanﬁard deviation and he mvomu@cé coefficient

of variation as a measure oﬁ stability.

According to Rao and shukla (1538), oné of the
criteria to szsess the phenotypilc auperi&riéy of a cEop
varfiety is through its stability in performance, The
methods genexalliy followad to msasure it aﬁg,m@&ﬁly based
on varisnce concept or regression against environmental
indices, They considered the alternate risk besed on
dacision, which may alter the ralative ranking of a

variety at a given or differsnt risks, Since risk analysis
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mainly rests on tha~existen§e of varishility ¢f both

| temporal and spatial, they found that the yield variabie
lity of a variety is asppropriate to estimaéé through a
response function by incorporating the iné@één@ent varia-
bles influenced by the above type of variation,

Subrahmanyam ( 1988) re-examinad all the nine statise
tics employed hy‘L;n et al, (1985). These ﬁime stabllity
atatigtica are derived from the compenents,éf & two-way
classification of data and grouped them inte three major
types. Hs grouped the stability‘séatisﬁias as &, B, C, D
He concluded that the concept of stability ond the kind
of enviromments chosen for the experiment sust be clear
before taking the experiment, otherwise it will be mis~
leading. He found that Af the regression nodel fits the
Cata, Croup € stability atatistics is the best and when
data do not £it or the residual mean square from regres-

. . 2
.#ion ard hetercgeneous, Wricke's ecovalence ratio W,

arnd Shukle's stability veriance Ciz are > bo usad,
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MATERIALS AND METHODS

3. 1. Materiﬁli
A secondary data on the following characters

1. Height

2. Number of branches

3;'ﬁumbe# of qusgle-pe: plant

4. Length of capsule

5. Circunference of capsule

6o Humbér of seeds per capsule

7. HBuinber of days for flowering

8, Nurbaor of days to maturity

9. 1000 seed weight

10, 0il content percentage

11, S&ed yield per plant (gm)

12, Sesd yield per plot (gm)
of a maitilocational trial on twenty sesame varieties con-
ducted by department of ?;ant Breeding, Collece of Agticulm
ture, Vellayani at three different locations at Vellayani,
Kayamkulem and Pattarmbil during 1982«83 has besen utilized
for this study. The experiment was laid in A8D with three
replicstions at esch locsation., The twenty varicties were
Kel, o2, 15,284, C.47, 3.1, 5.8, 42,1, 38«1, It,58e35-1,
Rta (1) 37, 5i.1, $1.902, S4.914, 51.953, Si,1035, si,127S,
T=12, Tou25, Vayelathur and Vimayask., The dota is as given
in Appendix -
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3.2.1, Analysis 6f variance was perfocmed in ezch of the

location for each character separately.

Table 3.2,1e1s Analysis of variance for individual RED

source aE g5 55 F
Variecties {twi) ézi, _ GJF. sﬁz -tg/iz
r .
chati@na S—i{ éjs _ CaP.
t
geror  (te1) (g=1) &
Total 8-l

'Hdmageneity of error variances in different srvironments
wWas tested using Barxtleti's test,

Let there be n mean sguaras, 512, szg cux sn2 based
‘respectively on Ky» Koo wee k, degrees Qg freedom, From
these values a pooled estimate of variance 5+ i3 calcu-

lated by the formla

-2 1 n . 2
g B ¢ =¥e O )
1

A By w2 om .
Vo (k) dogy 8T = S ke 195 o

~ A 1 n j- .. | 1
R 2 S —%»-f : .
~ (1) Ei x g_k"J
i \
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75f2%?"w1th {n=1) degrees gf freedom. If the value is
significant, the variances are significently heterogenecus.
With the heterogeneous error variance, the nrocedure o

be followed for tha.test of treatment diﬁfeéencea depends
‘on the presence or absence of the treatment x locatien
interaction, The next step to be fallaﬁad:therefcra ¢onw
sists Qﬁ'making a test of siggificance for éhe interaction,
This is made by tﬁe method of the welghted analysis of
variances If tﬁeltnteraeﬁion is present, we carry out a
simple anclysis of variance and compare tha treatment mean
square with the interaction maaﬁ aquare for the significance
of treatment differences, This procedure is known as une
weighted analysis of variance, When the intoraction is
absent, the method of waighted analysis of variance itself

is available for testing the treatment diffcrences,

wWhan heterogeneity of interaction is suspected, the
gignificance of any c¢omponent of the interaé@ianvmhich is
of interest, can be‘teated by consldering only that part
of thes table which iﬁ concerned with the particular come
porent, If such interaction comes out to be significant,
the significance of the relevant treatment differences can
be tested by éemparing_thp treatmﬂﬁt_amﬁ interasction mean

squares obtsined from an unweighted analysis.
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Table 3.2¢1.2. Unweighted analysis of varionce of pooled

data,
Source as ss Ms
| t s , 2
Total Stel : 5 s Yii I S
§ ' $wl j=1 .
Ganat;ygaés (C‘) el -v ;: | Y 2 o
. im} .é-ﬁ-— — i Ea¥a
. a PN
Environments (E) ael 32 1. 2 :
=i ""'L’f — o Ladls
GE interaction ({te=1) (s=1) Dy subtraction MS,
Pooled error  #(t=1) (re1) SOQ/f
where, : 2
t -3
' 1-1 jul ij
- —

Significance of GE interaction was tested using the

F ratio
Foa xﬂsi/iez
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t

Table 3,24 1e3e waighted analysis of varisnce of the

peolad Aata,.
Source 53
Yy 8
Totsl E_ W.a - O
. J=1 33
_ | 1l s 2
Envirenmenta{ T < “193 -

Genotypes
GE interaction Total 88 «» ENV.s53 =~ Jons.os

The terms in the analysis of variasnve were obtained
as followss o '
w sedigem | yhere & is the grror ooan scuare in

th environment and r is the mumber of replications

the j
in each enviromment

8, = crude | ‘8s for ‘the j N environment

J
95 = total for the j envi:anment
)
C = e -
8 .

j=1
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Y
, t 8 - -
T n )

significance of GE interaction was tested using the tast

2
o {zim1) .(n‘z) 13
‘ n{n+ta3) I with

where,

ﬁ = the munber 0f d.f. on which the egﬁmx mean
square is based In each anvironment,

I = Intersction sum of aquares.
Onee the GE interaction was found to be aignificant,
stability of each genotype was essessed Srom the mean
performance over the different environments by the diffe-

rent mothods as followa:

34242, Eberhart and Russell's model (2R model)
Eberhart and Russell (1968) considarsd a model by
3 4
assuming that jthere are t varieties whose porformance had

been tested inh as environments (locations), Considering

th th

Yij as the pean observation of 17 wariety in ] environe

‘mant, Eberhart and RBussell used the following model to

study the stability of varieties under Adiffcrent environments.
Yy = oty I+ dyy

' (& = lo 2 eee t and j L 1; 2 sen 5)
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Yij - Hean of ith vaciety in jth environment
AN = Mesan of 1ﬁh variety over all environments
bi = ragreaa%en coafficient of the_i%h variety on
the environmental index which mzasures the
response of this variety to varving environments,
Ij = The environmental index which is defined as
the Qeviation of the mean of ail varieties at

a given location from the overall mear.

e LYy o. 11 Yy
t gt
EhS T '
with\;zj = 0

and dij = The ¥deviation from regression of the ith

variety at j°° environment.
Two parameters of stability are calculated,
a) The regression coefficient which is the rogression
of the performance of esch variety under different environe
ante on the enﬁirenmental means over all genotypes. This
i8¢ egtimated as follows:

e Y., I

X
Pl
where, )
j?ij i iz the pum of products Ijz is thée sum of

squares.,
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b) Mean scuare deviations (s di’ from linssr regression.

2 1
J=1 b |

. F ,
Sdi = = O/j:jz - 3 2
=omST
whers;
N 2 . 2 3 5 ¥ 2
jiJ;.j - (%j*ij“ -¥.7) - F YU Ij)
. t e
X B
1_3;_032 = the estimate of pooled error. ..
r “ :
The detailed analysis of variance umder ER model
is given as below. |
Table 342.2.1. Aralysis of variance under Zi model
Source as 85 MS
_ t 8 , 2
‘Total - Bl 2 5Ty = P
=1 Jw=i )
Varieties - - Ll ""T 2 i o Cols HS1
. - i=] ‘
Environnents+ (s=1)+ ¢ & ¥ 2 t ) 2
Varietics x (E=l) (tel)m S e T4y - Z¥
Znvironments t(s-1) el jwi i-:z-%-r-
| 1, 8 2
Environment - 2 Y .I.)
(1inear) 1 & =1 373
$ 5 .
=ty
. j'l
Varlety x Environe S - s 2
ment (line&r) '(t‘i) s . ( é‘Yij Ij ) Msz
i=1 4= . - 58 due to
2 environments
{(linear)
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Source as - 58 M3
; - - R géﬂé' o
Fooled deviation t{82) Z. 2. 944 MSq
imi jJmy T
varfety 1 (8-2) 2. dij
- | J=1
®* L. . .'
. . ' % ' »
- ‘ L | 4
[} : o -« »
-' n s 2
variety t  (322) s g
T j=1
Fooled error 8{t=1) (£m1) 8‘2
X

. -

The following P tests werse made usa of

MG Yest

. ¥ _ ;31 ,total the significent diffevance mean
o

atong variety
MS |

'aoéfziciéntc;

2'. F =

3. F - ﬁfJil A/( 2) tc test the individuanl devias
= % /' " tion from regression.

a variety with unit regression coeffieiant {bi = 1)

and “di’ ot significently aifferent from zoro ‘“di = J)

¢could be eonsidered gs stable,

To test whether the regression coefficicnts of indie

vidual variatie$ differed pignificantly from unity, the
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following € tast was applied,

by
+t o= } deml
SE!EB
where, :
= 1.2
I = S |
30243« Zepkins and Jinks model (AT model)

- From stability goinﬁ of wview, the ﬁariaﬁce due to GE
intéreﬂtian being the most important, Perking and Jinks
{1968) proposed that a regression of 95 invexaction on
environmental index should be obtained rét&ag than regres=
sion of iasn performaane (Yij) on thevia‘ﬁgg as done in
the Eberhart a;d Euascll'g model, For desoribing Yij the
mean performance of the ith variety inxjthA;Qaation. they
prppms@ﬁ following ﬂ@dﬁl:' '

Yy ™ [ty {Péj +gy4 t ey
to- analyse GE interaction
where,
[N = grand mean of all genotypes oversll cnvirenments.
44 = addltive genetic giﬁaqt of the it§.g¢n@typc

2, = additive environmental affect of jgh environment

gij" GE interaction effemt‘aﬁ the 1th genotype at the
Jﬁh environment.

aij = erpor asscclated with ith genctype in the jth

envircnment,
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The effects are eatimatéd as followss

F-n ) 7Y

at

a =

/L»-
-

D
&
af uF‘
; *

#t
W

43 % Ty Yy =5 T
qij was further defined ss
ﬁij "Pi 2§ ¥ dﬁj 20 that the model bogomes

pek dy 4 (1 ) Sy 4 Cfu MY

whers, 4
.b 4 ® lipear regrnssi@n.caaffiei¢nt for the 1™
UOUNOLY RO |
J}d-n deviation from the regression lins for the

g¥h genotype on jth environment.,

In thie spproach aleo the sams WO Paraneters, TeGress
aion cosfficient and the deviation from ragression, =sre
used as the parameters of stabiiity. In comparison to
Ebarhatrt and Russsll®s model, the regresslon coefficient
in this model is different in the senss that lFerking and
Jinks proposed ia calculate the ragreasion of G interaw
ction volue orn the environmental index., In tcrme of this
model; the earlier model of Eberhart snd Guscell is thus

regression of (ij + gij) on Ejo The regreéaian of 53 on
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%j being one, and regression of 9y ] ‘onéj boing /B.i;.'
the b, value of Eberhart and Russell model is thuas
The regression coefficient under this nmodel is
nothing but that in BR model reduced by unity. Bg i
remalns emactly same as that of ER modal,
The analysis of veriance under this modol, adopte
iag earlior notations is given as belows

Table 3,2+3.1. Analysis of variance under o3 model .

source - af ss MS
| | t . 2 2
- Genokypas (t=1) <5 Y, - Xy
 dml "-‘L" st
Environmonts | s . 2 3
{Joint regression) {awl) S Ty = Mg
Genotyne ¥ Environe A ’s 2 2
ment intoraeticn ij - = Yy " -
(GxE) (t-l} (5-1) 1-1 j-i iny — -
. t h
= 5 + ‘l. 2
Hetercogeneity emong (tel) c ; (z:i - Yoo
regression Jei
ﬂ:
2 I
Jm1

- oS dus o snvironments



50

source | af 58 MS
Remainder (t=1) (8~2) (GxE) BS=55 duc to
hetsrogenity
Error s{tw1) (r=1) - | . 5 2
| -+

the GE interaction 53 1is partitionad mto m components,
viz, hetercgenaity amng ragression with (sel) 4f and
remaindor S8 with (tel) (s«2) d.f. The envimnr«mnts
(Joint: ragmazion} 58 with (s=1) 4f in tmc case i3 the
same as the enviromrents {(linear) ss of “bnmnrt and
Russell, with d.f=i; Similarly, ss due o heterogeneity
among regression in this case 16 equal to the vardiety x
. environment (lLinear) ss of ER model, béth with A f m (twl),
Tha pooled deviation ss with t{mw2) af in iﬁ@ former case
18 ecual to the reminder ss with (t-1) (s—v?) &£ in this case.
A variety with:linear regression coefficient B, =
(e, b; = 1} and the deviation not significeantly diﬁfarent
from zero (Sdi = Q) could be considered as ‘stable.
3¢2.4. Freem ,an..ggd Ferkips model (FP model) »
In the previous two models, the mean porformance of
a variety in a given environment (YM) is regressed over
the environmental index defined as (1 ij/t) - ij 1j/’t}'°
Obviously, the estimation of these two variables is not
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1ndapehﬁent; This being an objectionél point,; Freeman
and Perkins (1971) proposed iﬁdependené gstimaote of ene
vironmental index in the following two Sayss (i) Divide
the replications into groups, so that the one group may
be used for measuring the average performance of variee
ties in varicus environments and the other group, avers-
ging over the varleties is used for estimating the envie
ronmental index. (i1) Use one or more varieties as check
and assess the enviromnental index on the bosis of their

rerformance,

- another objection of Fresman and Perkins to other
two models was about the partitioning of tho ﬁegriea of
froedom, Though S.5. due to environmant {linear) of
Eberhart and Russell's model being the scoe 09 S.5. due
to environment (joint regression) of Perkins end Jink's
model, yet the degree of freedom is one in the former and
s~1 in the latter, |

For describing ¥g;. le. performance of 1™ genotype
An thas jﬁh environment, Freeman and Perkins proposed the

following model,

o+ +h 2 +<fj +}3dizj +<fdij‘

'/A- = mean of all genotypes over all environments
| 4y = effact of ith genotype

p = conbined regression coefficicont
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zj-- qnvironmental index

3 = difference between the regression coefficient
of ith genctype and the combinad regression
coefficlent ' |

d} n  deviation of mean of all genotypes in the jth

environment from the combinad regression 1ine.

‘Jéij = deviation of the ith genotyns fiam its linear
regression of 23 in the jth amvirsnmant

mninues Cf } S

The two parameters of stability wers cormputed ss

X 8 s ., 2
B,= oz Y5 % / s %
i

=1 =]
P
at 7 jey -2 ;g—
wvhere,

zj = Y‘j - Yas

8 - 2 5 ! 2 s

szi.f - 2272\-_-2. -b, S Y,. 2
j=1 : jmi 13 -}1‘- 1551 ii 73
fﬁf iz the estimate of pooled error,

r

Table 3+2,4:1. Anealysis of variesnce under 72 npodel

Source . af 88 . M8
_ ey 3 € ﬁk.,g . 2
GEE‘K) ty ?@ B (G) ( t. 1 ) i S———— Al 3 X X2

i=] T= ret
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Sourge ) ag 53 M5
Environments (%) (s=1) 2 ¥.,.° 2
nvirpnsentas (5 (&= . Xage - Toan®
o1 - TR
. s ¢
Combinad regression 1 (¢ Y., 8 )2
- . g3
rt 5 32
=1
igz%éggien&al (s=2) By aubnzaatién-ff@m E
ngetgpe»x angiron~ £ ;  ;:t 2
mant interaction ' 2w ¥ -
{Gx%E) = j ii; ~£*=-
5, ,*2 .2
5 Yageo 4 Amasl

Heterogonity ' £ (8 oy a2
ANong reyres- (tw1) 5 ¢ g Yij’”jl (2 s YeysZy )2
sions i=1 3'1 . 3*1 .

| £ = zjz, et 5 22

J=d ju1

(GxE) residual (te1)(se2) By subtraction from (GxE)
ey . 3 ' 2
By 3 1) : - -, e Z - S Z y 5
ooled error s(t=l) (r-1) if 7 5% Yijk 2- xij,/k Sy /&

The significance of each item was tosted by using
varicnce ratic against the pooled error moeds sguares

A variety with unit regression ﬁeé@ﬁicimmt (é 1) amd
the deviatiop not significantly different frow gero (sdi =)

could he considered as stable variety.
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The above three metheds used the theory of regrassion
and twe stability parameters. The charactorization of
genotypes on the basls of regresaion coefficicnt may not be
very effective when only a amall fraction of the S5 due
to GE interaction canlbe attributed to hoterogeneity
ameng xegzessign. For such situations, eingle stability
,paxameﬁer appxaaehaa~suggestéd by Wricke (1966) and Shukla
(1972) cen be used. In the following methosa, & due €0
GE interaction was split up into components attributable

to different genotypes.

2.245, Wrick.‘uf‘ -} E&ethcg

wWricke (1966) suggested scovalence :aéié as the perw
centage cortribution af a genotype 0 ss due o GE interae
ction gcevgl@nce for 1 genctype is
Wy Ji (y, = ﬁ -zl +§§_,_)2
where, )
Yij is the maanvgerﬁczmanae of it geuﬂty e in the

th environmant {1oaation) exprassed as porcentege of

3

the totel of sl1 W ia.
A variety having least ecovelence was considered most

stable and a variety with large ecovaleince value, least

stable,
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302.6. Shﬁk'l&'g Mﬂth@g:

Shukla (1972) is

2 1 N '
G = t{t=1) < (¥ , Yo, ® Yoo
i (gel) (tel) (t=2) =1 "4 ?Lw_i- ;?7}
R » +
o ' )2
- S s X, ;=Y ¥ + Yeu
tnl =t A e ..%l st

A variety having <712 values less than the within envi-
ronmental variance g—é ( *2 is estimated se the pooled
error mean gouare) or hsving negative cri vwlue wan

defined a3 stable. F teat given by F = *—§~ with

defe { {2=1), s(t»l) (re=1) ) was used to teah the signie-

ficance of crl .
3.3, Simultsnecus stability anmlysis for sevoral traits

3a3els ilim

Smith (1936) praposed a selection model for making
selection on geversl characters simultanecucly using dise
criminaht function of Fisher {1936). Pishor (1936) men-
tioned a function I to discriminate the individuals belone
ging to twé different population showing gome dagree of
overlappings The function I iz Rafinsd as

I ngl + bhxz + esnscasve + bnxn
wihere,

x1¢ ng essea X, are the variables moasured, and



bye bz Sunes b ere the weighing coefficionts, The b,
val;ue,s. are gstimated based on I values, such that the
 patio Bf varisnce betwesn populations to | that of within
the porulstions would be maximised, The manimisation of
this ratio laads to a set of simultaneous aguations which
after sclution provide the desired b, valucs. The simle
tanecus eguations take tha- following | forss

i

! ! Yo . \ _ . ‘ ' e i
1‘1 + 233 5-"12 v h'3 "-'-'13 + sesunae bn Iln . ﬁfil

4
o
! 1 S ) . U A a . - T
b1 3712 + b: + b3 3'-'23 ¥ ssuaeny bﬂ }:2!1 1‘3 '233 i z
g@u:cgq.ec-boc.u-ltoﬁi.&q@p i:
bl riﬂ * b2 gzn % sebneve asins P bﬂ i’?‘( ﬁn %

A aclution of these equations in torws of matrix

- notation 1s

R is the column vector of coefficients B L iz the inverse

of the correlation matrix. 4 is the column vector for q,

valuea, Various camnents of aquex.’tian I can be estimated as
Egg ™ ox; =)

Vedxy) sAx,) 2

8l = G4
| Vixp?
}31 = bi

Jstxg)?
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bi values have o be estimated and xi1 angd xiz irdicate
mean of i eheraeter in population 1 and 2 respectively,

Appllcation of Discriminant functi@n ag a basis for
makling salection on sevegal characters sliuultanecusly is
almed at ﬂiéeriminating the dgairablevgunoﬁ;me from un-
desirablc ones on the basis of thelr phanmty ic performance.

Smith (1936} Adefined the genetic worth # of an individual as
Ha &1 Gl + 82 2 +t nevees Bn Gﬂ

where

1. ﬂg svsssae Un are the gomt,ypic Vﬁlﬂ& of indivie

dual cheraaters snd Qlo az; evaser A aigrlgy thelsr relea-

tive economic 1mportance. Anethar funcﬁion I paged on the

phenotypic performance of varicusz Qhara&t@rs ie defined as
Im br@l + bgpz * se0cssese bnpn

whera

blo bz |

lstion betwaen H and I ie, r (H, I) beconcs moaxicum, Once

Psashse bh are %o be estimated,such tuat the correw

such function is obtained, Aiscrimination dﬁlg@aﬁ gerotyres
from the undesirable ones will be peoassible on the basis

of phenotypic performance, ie. p,. Py seses B, directly,
The waxirdsation of ¢ (M, I) leads to a szet of simultanecus
aquations which upon sclving give the 6@3iéeﬂ astinate of

by valuess Simultansous equations are as fullowss
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bi 11 * b 312 + .cn’)b 3 in = ‘lgti e 2 52612 +t see ..n{;ln

--\.-5-,"-,nou,c.»a.o.a§¢eo...¢.¢a5;'wﬂc«b-*'J‘
Bi¥ny * Pg¥pa + eee + ByXp, = 8,8 m"'ﬁz FRER * %

which i,n matrix form becomes

E‘u Xgz svv ¥y

2ew 14
¥21 ¥22 *** ¥ap «es G2n
. TR B TN 3

see &

ShE ane DL Ve

.......

"nz n2 ** xnﬁ |

The golution of these equation give the eotimates of
bi values in the following menner '
?- - %”1 Eé ........

u’hﬁr 8 F ]

b is the eclumn vector

5*1 is the inverse of phenotypic varisrce and
covariance matrix

G is the genotypic varilance snd coveriance matrix

2 is the column vegtor for economic weights,

Asguming that all the characters are asconomically
ggqually importent,
ia, ﬂi = az ® ssenie W ‘n = 1

b values ¢can be estinmsted as



11 n| [
- "y 12 1“ A . -~
I L ™ \ )
A 23 22 et : 7
bz - R X es X 62.1 @22 ve G i
. * 5 8 & » @ P & ¥ & o e { L]
Ay nt n2  _an : |
hﬂ_} | % x se X J ‘&1 n2 ** Gﬁﬂ_ '3
where
11 12 .‘.i*;n
21 22 s0 0 22“ .,1
_ = =

By oW e e

nl n2

LX

bl L ]

nn
see X

The mathemstical descriﬁtion of the functicn I is

 known as phanstypic‘index (5} 5 selectzmn index. -

+ soe ‘Fb x

Iabx-b 2 n %

1 "2 *

selection irdex for each of ¢the 20 varfeties ot three dife

ferent locations with thres chlicatiuns. @% Interaction
will be gtudied for the ﬁariaties based on the index valuos.
Once the GB interaction was found to be significant, stabie
lity of each genotype will be aséeﬁéed‘fxmm'ﬁ?a maan phenoe

tyric index over the different environments by the following

methods. .
(1) = Ebeghart and Russell’s method
(11) Perkineg and Jinks model

(1i4) YFreeman and Perkine model
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(iv) viricke's method
{v) Shukla’s method

in many of the experimental situations of multivariate
data analysis, the chm:au’:era may be mt:wr:c:vmalated. in
order to examine the rel ationship among a sot of P correlaw
ted variasbles, it msy be useful to tzz.‘anaﬁ@m the original
set of varlables to a new set of uncorrelated varisbles called
ptinciéa}. componients, Thzse new varisbles ars linear come
binations of the oriég;tnal varisble and one derived in the
decreasing order of impoz@:tmcc a0 that, for cg: the first
princigal c:amwmnt accounts for the maximuz pessible of the

varistion .:_Ln the original data.

‘?rmc.i;pal eemponent, analypis (PCA) consists in trans-
forming the original set of variables x to o mow set of
derived varisbles y by the orthogonal trensformation
(Morrison, 1978). iy = A % where A is the ¥ x p matrix of
wgiqhting maﬁficiehta. fhﬁ usual ‘@bjac:tiwzés of the'analysia
| is to sec if the first faw cammhents aceount for most of the
variation in the original daca, PCA will sisply f£ind come
ponents which are close to the original variablos but arrane

ged in decreasing order of varisnca,

Let % = (:-:'1. Xy o0 a x } be a p variate vector of
ohservaetions ”"om a sl iviata gxomlatioﬂ with rean vector [~
and varispce covariance matrix &, 1he cstinste of < will

be the usual sample variance covarlance natrix s,
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IF Bya0 Bogs eis apl are weights given to the varia-
blez according o their relative importanco, the f£irst

principal component ¥, 1s defined as

Yl = a}.lxi -+ ‘321 Xz ¥ e o 0 6 » ¥ Bp!‘xp

where .
51’ ‘ = (ailo 821_0 .« s s » ‘Pl’ ia a vector of constants,
] 2 A .

Sample varlance Byl ’-. A, 3 a;

The first principal component is the vector of weight=
iny coefficlents a, which meximises the varlation subject

to the restriction that cum of squares of a,/ is a constant.

2’342 - 1 m&,-af a; =1
Intyoducing Lagrange's multiplier », tie fﬁnﬂtion
becomas _
Lo s’ v A (L-aa)
= 2489 + Al ~a )
Haximlise L with respect to a,
Jnmtse-20,38
#2(3= 40 a
g—:\ = 0 If ond only If

[g= 53] gy =0
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The alove will have a solution other than ay = 4]

I£2 5 - ?‘1 I =0 ..

1 18 th@ characteriatic oot of the covariance matrix s
and,gl is its assoclated characteristic wector, The coe-
fficient vegtcr<g1 must be chosen in such 8 woy that 7y im

the greataﬁz aharactezistic Eaae of 3.

The 5%aonﬂ principal component may be Yoy is found by
chsosing az 20 that y: having the next laruost possible varla-
tion, ﬁith it cha:a;terg, & raximum oFf ¢ pfincipal come
paﬂent vﬁéﬁéralsra p@ésiﬁls; The peincipal ﬁompenent- pare
tition the total variunca of thm originax varisbles into p
"adddtive components. | ¥rom the genezal pronhztlea af chara—'
ctaristic roots, |

2-3“ﬂ Zrace §
3

The teiatbva contribuﬁian of j compgnsnt in the system

( 3 is measured by

- frace a
The first principal aﬁmyéh&nt of sample observations
Ko X3 0 06 xb'is the linear combination
yi 11 xl * 21 xz * o s o ¥ apl p vhose coefficientsa
a,, are the slaments of the characteristic vector asscciatad
with the greatest charactanistie raot ai of the sample

covariance mairix of the observations.
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In the present investigation the charactoristic
roots for the observations correspond to each variety will
be studieds If the first characteristic root is found to
have explained a icascnabla percentage of the total varia-
tien, the principal component corresponding to the fikst
characteristic root will be taken for studying that variety,
The Eizét principal components of sll tho varieties will
be used for studying the GE interaction, if the first prine-
cipal component explains the maximum variation. The method
of using first principal component for the study of GE
interaction is more reasonable in c@mgarissnvt@ the phenéu
typic index method, as we are assuming ecqual woights to
the sconomic characters while calculating the phenotyplc
index, GE interactions will be atudied for the varietles
based on the first principal components through following
five methods,

(1) Eberhart and Russell's methed
(i1) éerkins and Jinks method
(i14) rreeman and Perkins method
(iv} wricke's methcd

(v) Shukla's method.
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RESULIS

The data c¢opllectad from a maltilocaticnal trial on
tweanty seseme varieties from three different locotiong -
Kayankul am, Pattamﬁi and Vellayani during th year 1982-83
by the PFlant Breeding department of Gollqge:ﬁfiﬁgricultura.
Vellayani on twelve characters based on tuanty varieties
were statistically analysed on the basis of the methodology
descrived in the previcus chapter. The results were as

given below:

cut of the twelve charactors of twenty varioties anae
lysad the pooled analysie were done individually for all
the characters pooling all the locationg, éE interaction
based on all the characters were examined =nd it was found
that the characters - length of capsule, height, rumber of
capsule/plant have no GE interaction. The pooled analysis
of these characters were shown in the Table 4.10.31, 4.11.1,
Henca thesas three characters were not furthsr investigated.
The remaining nine ehakaetera, which ware showing genotype-
environnent interaction were further investigated and the

results wera as follows:

4.1. Seed yleld per plot

The error msan sgquare of the thrae locations vere
testad for its homogeneity using Bartlett's tont. The
Bartlett'g “ﬁz'(‘ﬂvz m 15,056) was found to bBe significant,
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Hence waighted analysis has been done, The pooled ANQOVA
is given in Tsble d.1.1. The variety x location interactions

was found 4o ke significant,

The traeatwent means of the 20 varietics in the three
Jocations averaged over the replicatiena'~efe worked out

as shown in the Table 4.1.2.

Tha anglysis of variance under Ebegha:h'amé ruesel

modal was worked cut as glven in Table 4.1.3.

The varliety x location (linear) compeonont (which is
samme ag the dgifference hetween regrassion) was ronesignifi-
cant, Fooled dsviation from regression wasAsigniﬁicant at
&% level. This was becszuse of the significance;of deviation
for the varieties 8, 9, 12, 16. The deviation from ragres-

sions was significant for nona of the other varieties.

The analyais'af varlance of Péxkins enﬂ-§inké model
for the aane Gata was as given in Table 4.1,4, HFaterogeneity
among rtgfessiﬁn was not significant and the remainder part

of the variety % location intersction was significant.

one of ﬁhu replications {(Iat roplicati@ﬁ) in each loca-
tions was used for the measure oOf envirenm@éﬁ under Freaman
and Perkins sodel, ths remaining twe replicotions (2nd and 3rd)
uezé used for the analysis Of veriance and the same is given

in Table 4.1.5. ¥rom the table it could be inferred that
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hetarcgencity cmong the regressions was not significant
and the remainder part of the variety x locaticon intera-

ction was significant in this model also,

The environmental indices 1y and 2, wvere worked out
as given in the Table 4.1.6. It was found from Table 4.1.6

that thcy were in close agrsszent €0 each othcr,

Stability paremeters for ﬁha‘twanty varloties under —
the thres models are provided in Table 4e¢l.7 8&12 values

are the same for ER and 27 models,

Tha values of Wricke's acovalencs rsti§ w1 and sShukla's
stabil ity variance <§12 apd F values for tooting the sige
nifiéaﬁce of 6712 are glven in Table 4.1.8. /11 the varie-
tiez hed non-gignificant G—iz values;exeépt the variéty 14.

The Hi‘s ware alao high for these varietiss,

Correlotion coefficients betwsen the varicus palre of

stebility paramsters were worked out as givon in Table 4.1.9.

A correlation coefificlant of unity was obtained bet-
ween W, and criz, Hence © 1 had the save correlation
coefficiont with other parameters as W, had with them. The
regression coefficient showed peositive c@z:aiatian with Wi'
3@12 and Wy were highly correlated.

gut inspite of these limitations, froz the examination
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of Table 4¢1.7, it could be rsascnably concluded that

varieties 2, 3, 6, 11, 19 and 20 are stable varietiss,

This fact has bsen almost corroborated from the Table

— - 2

The error maan square of the thrae lccations were
tested for its homogenelty using Eartlatﬁigiteat; The
Bartlett's ﬂ%z (= 175,093) was found to be significant.

Hence the weighted analysis has been done,

The pooled ANOVA was given in Table 4.2.1. The

variety x locations interactions was fagaa to be significant.

The treatment means Of the 20 varietics in the three .
locatlions asveraged over the replicsations were worked as

shown in the Table 4,2.2. .

The analysis of varience under Eberhart and Russel |
model wos worked out as given in Tabla-d.z.éa The varisty x
location (iinear) c@égeneat which is some as the difference
between xegrgzsian wag nonegignificant, ?a@léé deviation
from regrassion was gignificant st 5% level, This was
bscause of the significance of deviation for a@ll the varie-
ties axce:t the variety 3, ie, the deviation from regression

was significant for all varieties except the variety 3.



The analyeis of varilance of Ferkins ond Jinks model
for the suine data was as given in Table 4.2:4s Heteroe
geneity among regression and the remalndor port of the

variety x location interactilon were significant,

sne of the replications (Ist replication) on each
locations was used for the measure of the anvicconment
under Freoman and Ferkins model, the remaining two replie
cations (2nd and std) were used for eha.analysié of variee-
nce and the same 18 given in Table 4,2:.5, Prem the téblo
it could be inferred that hetercgeneity émang'th@ reyres=
sions and the remainder part of the varfaety x location ine

teraction were significant in this model alsu.

The environmental indices Ij and zj wore worked out
as given in the Table 4.,2,6. It was found from Tsble 4.2.6

that they were in close agresment to each othor.

Stability parameters for the twenty verictles under
three models were provided in Table 4,.2,7, ‘ﬁaiz values
are the same for ER and KT models,

The values of wWricke's ecovalence ratio i, and
Shuklats stabllity variance 6“12 and P waluos for testing
the significance of G‘iz ara given in Tablao 4.2.8.

All the vardieties had non significant Gfaz valuos

except the variety 18, The Wy was alsc high for the variety.



69

Correlation cosfficients between the varicus pairs
of stability parametars were worked out as given in
Table 4.2.9, |

A correlation coefficient of unity was obtainsd bhete

2
ween Wi =ngd 6“1 « Hence Gfiz had the sawe correlation

coefficient with other parzmnetersa as ﬂi had with them,

From the examination of Table 4.2,7 it ¢ould be reae
sonably consluded that varieties 1, 2, 12, 13, 16 and 20
are steble varieties, This fact has been almost corrobos
rated from the Table 4.2.8 of W, and G-,

4.3, Soed yield per plant

The error mean sguare of the three locations were
testad for itz homogenaity using Bartlett’s test. The
Bartlett's j—zi(ﬁ £.921) was found to be significant,
Hence the weighted analysis has been done, The pooled
ANOVA 1s glven in Table 4.3.1. The variety i lecations
interactions was found to be sigrnificant.

Treatnent means of the 20 varieties in the three loca=
tions averaged over the replications were worked cut as
shown in the Table 4.3.2.

The anslysis of variance under Eberhart and Russel

model waz worked cut as given in Table 443.3.
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~The variety x location (linesr) componsnt (which ia
some as tha difference between regression) wos ron signie
ficant, #Fooled deviation from regression was significant
at 5% level, This was becauss of the significonce of ﬁhe
dsviation for the verleties 6, 7, 8, 12 &ﬂ§ 17d The Qevia-
tion from regression was significant for nomo of the othex
variatiaay |

The atalysis of variance of Perkins anﬁ Jinks model

for the some Qata was given in Table 4.3.4. Hoterogeneity
anong regression was not significant and the remainder pact

of the variety x location interastion was significant,

One of the replications (Ist replication in each loca=-
tion) was uzed for the measurs of environsent under Freeman
and Perkins model, the remaining twe replications {2nd and
3rd) were used for the snalysis of variance gné_ﬁhe same is
given in Table 4.3.5. From the table it could ke inferred
that,he%e:@ganaity among the xugraasibns,aﬁ@ the remainder
part of the variety x location interaction Qéra not sige

nificant.

The environmental indices Ij and %, wore vorked cut as
given in the Table 4.3.6. It was found From Foble that thay

ware in close sgreemsnt to sach other.



71

Stabiliiy parameters for the twenty varictles undex
the threa wodels are provided in Table 4.5.7. $412 values
are thé zame for ER and PJ models, '

The values ©f Wricke's ecovalence ratio i, and Shukla‘s
atability variance 6‘12 and é vélué for u@mﬁiﬁg the sige-
nificance of criz are glven %n Table 443:8, L1 the iaxius
ties had non significsnt ° 4 values sxcert the varieties

6, 7, and 12, The W, wexe also high for those varietlies.

Correlation coefficient between thé véfiomg rairs of
stability parameters were worked out as given in Table 46349,
A correlation coefficient of unity was obtained bete

wen wi and crgz.' Heance _6712 had ths zams correlation

coafficient with other parameters as wi had with them,

From the examination of Table 4.3.7 it could be reasoe
nebly concluded that varieties 2, 13, 15, 18, 19 and 20 are
stable varicties, This fact has besn almost corroborated

from the Tsble 4,3.8 of W, and <,

4.4, Numbat of seeds

The error msan.sqna#e of three locations were tested
'fax its homoganelty using Bagtlett's test. The Bartlett's
'7&2 (= 1,696) was found #c be signiﬁiaant" Hence welghted
analysis has been done, The pooled Aﬂ0V§ is glven in
Table 4.4.1, The variety x locations intorcctions was found

to be significant.
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The treatment means of 20 varietiss in the three
locations avereged over the replications wers worked out

as shown in the Table $.4.2.

The anclysis of variance under Eberhart ond kussel
model was worked sut as given in Table 4.4,3. %he variety x
location (linear) component (whiéh_i; game oo the difference
betwesn regreasion) was non significant. DUooled deviation
from regression was significant at 5% level, This was becae
use of the'mignificance of deviation for tho vorieties
19, 11, 13, 15, 16, @hé dgﬁiatien from cegﬁésaioﬂ was sige-

nificant for none of the othar varietics,

The analysis of variasnce of Porkins am& Jinka model
for the same dats was as given in Table 4.4.4, ileteroge-
neity among regression was significant and the remainder
part of ths variety x 1ocatioﬁ intaracticn wus alse

significant,

One of the replications {(Ist replication) in each loca-
tion was used for the measure &f environmsnt undor Fresman
and Perkins model, the remsining two replications (2nd and
3rd) were used for the analysis of varianze and the same ia
given in Tableé 4eds5. From the table it could be inferred
that hoterogeneity among the regressions and the remalnder
pert of the variocty x logation Interaction wesye significant

in this codel also.
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The eanvironmental indiceg Ij and zj~waﬁﬁ wvorked out

as glven in the Teble 4.4,6.

Stability parameters for the twenty varicties under
the three models are provided in Table 4.447 Séiz values
are the same ER and A7 models.

The valuea of Wricke's ecovalence rasl ‘wi and
Shukla's stability variance G~12 and F volues for testing

2

the sigrnificance of Gy are givan in Tablc 4.4.8.

‘Ail the varieties had nonesignificant Gfiz values

except the varieties 10, 11 and 16, The Wy '8 wore also

high fer these varleties,

Correlation coefificients between tho varicus pairs
of stablllty parameters were worked out as §iVQn in

A corgelntion cosfficient of unity of wan obtained
batween wi anrd <Tiz. Hence Gfiz had the scre correlation

coefficient with other parameters as Wy hed with them,

From the examination of Table ¢.4.,7 it ¢ould bée reaso-
nably conciuded that verjeties 4, 6, 8, 12, 17 and 20 are
stabla varleties, This fact has been aloost corroborated

from the Toblée 4,4.8 of wi and Cfiz.

4.5, Circumference cf capsule
~ The erzxor nean squore of the three locations vere

tested for its homogenality using Bartiett's tost, The
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Bartlett's"#zz (= 69,485) was found to be significant.
Hence the waighted analyéié ﬁas been donce. The pooled
ANOVA was given in Table 4.5.1. The variety x locations

interactions was found to be monesignificant,

The treatment maans of 20 varleties in the three loca=
tione everaged over the zablieatieha'wére worked out as

shown in Table .52,

The analyzis of varlance under Ebarhart and Russel

model wes wurked out ag given in Table 4,5.3s

The variety x lecatimn (linear) component (which is
samne as the difference heéwean regression) Qms non-xigni-
ficant., ocled dcviation‘from regression was nonesignifia
cant at Sk level, The deviation from regrecolon was sige

nificant for none of the varlsties.

The analysis of variance of Pérkins and Jinks model
for the same data wa2e as glven in Table 4.5:%, Heterge
genelty among regression was not significant end the femaine
der part of the variety'x location interasetion was not

significant,

Cne of the replications {Ist replication) in each
locations vas used for the measure of enviconmcent under
Fresman end kerkins model, the remainiﬁg o replications
(2nd and 3zd) was used for the analysis of varionce and the

same is given in Table 4.5.5. Frém the toblo it could be
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infarred that heterogeneity among regression was gignifi-
cant and the remainder part of the varifety n locetion

interaction was significant,

The envirconmental indices IJ and 23 wore worked out
as glven in Table 4.5.6. It was found from Toble 4.5.6.

that they were in close agreement to each other.

Stability parameters for the twenty varicties unier
the three mndals are provided in Table ¢.5.7. 3&12 values
are the save for ER and BT models., h

The valhes of Wricke's ecovalence rstio W, and

Shukla‘s atability variance G?l? and F valuss for testing
the significance oﬁc?lg are given in Tsble 4.5.8. All the
varietice had non significant 6—12 valuaan except the
varieties 2 and 7. The wi's wera also high for these

varietiog,

Correlation coefficients between the varicus pairs of
stabll ity parameters were worked out as given in Table
405,94

A correlation coefficient of unity was cbtained bet
ween Hi and <:-12. Hence Gfiz had the szame correlation

coefficlent with other paramsters as wi had with them,

From the examination of Table 4.5,7 it could be res-
sonably concluded that varieties 13, 15, 12, 16, 20 and 18
args staoble varieties, This fact has been almost corrohboras

tad from tha Table 4.5.8 of Wi and 6—13,
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4.6, Mugkber of branches

The error mean of the three locations wore tested
for 1ts homegeneity using Bartleti's test, The Bartlett's
ﬁvz {e 10,005) was found to be significant, Hence the
weighted analysis has been done. The poolnd Aﬁ@ﬁa is given
in Table 4.6.1. -

The varlety x location was found to be sionificant,
_The treatvent means of the 20 varietias in three locations
avaraged over the teplieatiena ware wcrkcé aut ag shown

in the Table 4:6.2.

The analysis of variance under Eberhart end Russel

model was worked out as given in Table 4.0,3,

The variety x location (linear) componant (which is
same as the difference betwaen regression) wac significant.
Fecled deviation from regression was significant at 5%
lavel. This was because of the significance of deviation
for the variety 3. The deviation from regressicn was sige

nificant for nona of the pther varieties,

The snalysis of variance of Perkins and Jinks model
for the same data was as gilven in Table <.6.4. lHetexogeneity
aong regresslion was significant and the ronsinder part

of the variety x lecation intersction was not significant,

Cne of the replications (Ist replication) in each

locations was used for the measure of environment under
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Freeman and rferkins model, the remaining two replications
(2n3 and 3rd) were used for the analyaiw of vorianhce and
the same 18 glven in Table 4.6.5, From the toble it could
be inferred that httaroganeity‘ameng the reogression was
not aﬁgnificgnt and the remainder part of the variety~x

location interaction was significant,

The environmental indices I, and 2, were worked out
az given in the Table 4,6.6, that they were in cloce AQr @t~

ment o each other,

Stability parenwters for ths twenty verileties under
the three models are provided in Table 4.,6,7, sdig'valuen

are the pame for ER and B models,

The values of Hricke's scovalence rotio i, and
Shukla's stability variance qrig and F valuco for testing
the significonce are given in Teble 4.6,%. All the variee
ties hod non significant G~12 values excont the yariety

14, The ”i was also high for this variety,

C@rz@laﬁimn wafflelents betwean the vorious pairs
of stability paraveters were worked out as given in
Table 4,6,7
& correletion coefficient of unity was obtained bate -
weon W, and (?12. Hence 6712 had the same correlation cos=

fficient with other parzmetsrs as Wy had with them,
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From the examination of Table 4.8.7 if could be rea-
sonably concluded that varieties 1, 10, 2, 4, 17 and 20
are stable varieties, This fact has bean slmost corrobo-

rated from the Table 4.6.8 of Wy and <.

The error mean square of the three locdtions were
tested for its homogenelty using Bartlett's tests The
Bartlett's % (= 34.652) was found to be significant.
Hance theswﬁigheed analyaiz has heén donc. ‘??e reoled
ANOVA is glven im Table 4.7.1. The variety 1bcationn
imteractians H§§ found to be significant,

The treatnent means of the 20 varieties in the three
locstions averaged over the replications were worked out
as shqwn in the Table 447.2.

The aﬁ&lyﬁig of variance under Eberhort snd Russel
model wos worked cut as given in Table 4.7.3. The variety x
location {(linear) component (which is same as the difference
between regression) was nonesignificant., cooled deviation
from regression was significaent at 5% level, ¢his was
because of the gsignificance pfldgviaticn‘ﬁmr‘tha varieties
3, 10, 11, 12, 18, 19, The deviation from regression was

significant for none éf'the\ather varieties,

The snalysis of Perkins and Jinks model for the same

data nggxgiven in Table 4.7.4. Hetsrogenoily coong
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ragression gnd the remainder part of the varicty x

location interaction were significant,

one of the replications (Ist replication) in each
location Qés used for the measure of enviconment under
ﬁraem&n and rerkins modél. the remaining tﬁ@zreglicationa
{2nd anﬁlﬁrﬁ) were used for the analysis of %ariance and
the same 15 given in Table 4.7.5. From the ﬁa%lé it could
ba inferrcd that hetercgeneity among the regﬁeasi&ns and
the romainder part of the veriety x location isteraction
were non significant,
The environmental indices Ij anﬁ.ﬂj wore worked out

as given in the Table 4.7.6. It was found frem Table 4.7.6

that they were in close agreement £0 easch otiliar,.

Stability parameters for the twenty varietios undex
tha three nmodels are provided in Pable 4,.7.7. ﬁaiz values

are the some for ER and 27 models.

The velues for Wricke's ecovalenca ratio Wy and
Shukla's atﬁbﬂiﬁyrvariama \.(;\12 and P values for testing
the asignificance of 5712 are given in Table 2eT7eBe

All the varietiss had non signifiaant.c?i? valuaes
axéept the‘varietyilz. The wi was also high ﬁor this
varieﬁyq) -

Correlation coefficlents betwsen the voricus pairs of

stability persmeters were worked cut as given in Table 4,7.9.
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A correlation onefficlent of unlty was chtainad
between i, and <Tﬁ2. Hence (712 had the sawe correlation

coefficient with othey paraveter as wi'haﬁ«aith them,

From the examination of Table 4.7.,7 it ¢suld be
reasonably c¢oncluded that vacieties 1, 4, 7, 8, 16 and 19
ara stable'Vazieties. This fact has been élﬁ@&ﬁ corcobora=

ted from the Table 4.7.8 of Wy and o2 |

The eryor mean sguare of the thrqa'iocaﬁienﬂ were
tested for its homogeneity using Bartletits tonts The
Bartlatt's -ﬂvz (= 7,818) was found to bz significant,
Hence thea waighted analygig has hcen~daﬁﬂ; ?ﬁe voolead
ANQVA is given in Table 4.8.1: The variety x locations

interactions was found to be significant.

The treatment means of the 20 V&r&eﬁiﬁa'iﬁ the three
Iocations avereged over the replications wire worked out

as shown in the Table 4,9;2.

Thé analyasis of variance under Eberhart ond Russel
model was worked gut as given in Table 448,3, Ti:e variety x
location (iinear) component (which is same ao the difference
-betwaen'xegresai0n9~WQn ron-significant, Fooled deviation
fronm regression was significant at 5% level, 7This was
because of ths significance of the deviation for the
varieties 1, 2, 3, 4, 7. The deviation from regression was

significant for none of the other varietics,
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The analysis of variance of Perkins and Jinks model
for the same data was given in Table 4,8.4. Heterogeneity
among regreseion and the remainder part of the variety x

location interaction were significant,

One of the replications (Ist replication) in aeach
locations was used for tha measure of environzent under
- Freeman and Perkinsg model, the remaining two reoplications
(20d and 3rd) were used for the analysis of voriance and
the sate is given in Table 4.8.5, From the tsble it could
be inferred that heterogeneity ameng the ragreossions and
the renainder part of the variety x location inzerection

vere significant in this model also,

The environmental indices I, anad 24 vere worked out
as glven in the Table 4,8.6, It was found from Table

4.8.6 that they were in close agresment to coch others

Stability parameters for the twenty varictiss under
the threse medels are provided in ?ab1@‘4.8¢?. Saiz values

are the sgme for ER and BJ models.

The values of tiricke's ecovalence ratic Hy and
Shukla's gtabillity variance criz and ¥ values for testing
the significance of 6‘&2 valucs are given in Teble 4.8,.8,

all the vorieties had non significant G‘iﬁ valuese

Correlation cosfficients between the varicus pairs of

stability parameters were worked out as glven in Table 4,8,9.
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A corrslation coefficlent of unity was cbtained bhet~

2

waen Wy and 6‘12. Hence G4 had the saus correlation

coefficient with other parameters as wi had with them,

From the examipation of Table 4.8.7, it could be rea
sonably ooncluded that varieties 3, 5, 8, 9, 12 and 20
are steble varleties, This fact has bezen 2loost cOERTobhow
rated from the Table 4.8,8 of W; and G\iz,

*‘-9. &QL\

- OF doya $o maturits

The arror measn square of the three locatiorns were
tested for its homogenelty using Bartlett's test. The
Bartlett's ﬂf_ﬂ (= 2,588) was found to be significant.

Hence weighted analysis has been done. Tho pooled ANOVA
is given in Table 4.9.1.

The variety x locaticns interactions waos found to be
significant, '

The trestiment means of 20 warieties in the thres locas
tions avéragqﬁ over the replications ware worked out as
shown in Table 4,%.26

The analysis of variance undey Eberhart cnd nussel
model was worked out as given in Table 4:9.%« The varlety x
location (linear) component {(which is sane & the difference

between regresgion) was nonesignificant. fooled deviation
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from regression was significant at 5% level. This was
bacause of the significance of deviation of all the
varietlos except 1, 2, 3, 9, 17 and 19, The deviation -
from regression was non-significant for tho vérieties

i, 20 3, 9, 1'7 and 190

The analysis of variance of Perkins and Jinks model
for the sare data was ss given in Table 4.%.4, Hetero-
¢qnqity among regression and the remainder pézt of the

variety x location interaction were significaent.

Gna-mf the replications (Ist replicetion) in ecach
location was used for the measure of the envir@hment under
Freeman and Peckins model, the remaining two replications
{2nd and 3rd) were used for the analyéia of variance and
the sazne iz as given in Table 4.9,5. From the foble it
cowld bes inforred that heterogeneity among the regression
and the semhindqr part of the variety x locotion interae
ctions were significant in this sodsl alsos

The éﬁViran&ental indices.lj and 33 were uorked out
as given in the Table 4.,9.5. It was found from Table
4.9.6 that they were in close agreement o sach other,

Gtability paraseters for the 20 varietion under the.
three models sre provided in Table 4.5.7. ;éaiz values
are the gase for R and PJ models.
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The values of Wricke's ecovalence ratio Wy end
shukla'e stability varisnce 6712 and P valucs for test
ing the signiticance of o° ere given in Toble 4.9.8.
All the varieties had non significant valués‘except the
variety 10« The wi‘a was alsas high for thege varieties,

Correlation coefficients between the varicus pairs
of stability parameters were worked cut as glven in

Table 4# +Fa

| A cerr&l;ti@n ccafficient of unlty wag obtained bhat-
waen W, and. & ?. Hence Griz'had tﬁa sémé ?@rfelaticn
casﬁficient wiﬁh ather parameters as Wy ‘had with them,
o From the examination of Table 4.9.7, 1 chuld be
zeésvnab1y~éencluded that varietias 1, 3, 8, 14, 16 amd
19 are stable varleties, This fact has buen slrost COrEo=

borated from the Table 4,9.8 of Wy and Crig,'

4+10. Length of capsule

The sffor mean square of the thrze locatlions were
teatsd for its hmmegoneity using Baztlatt;s test, The
Bartlett's j_ " (= 1,02) was found to be non~-significant.

Henca the pooled analysis has been done,
The cooled AROVA was given in the Tablc 4.10.1.
The variety x locations interactions was ot sige

nificant,



a5

4.11. Height

Thé erXror mean aquare éf the three locations warce
tested for its homogeneity using Bartlet:'s test, fh; ‘
Eattlett*s.-q,a (= 4.549) was found to be nonesignificant,

Hence the pooled analysis has been done,

The pooled ANOVA was given in the Table 4,11.1,
The variety x locatlons interactions was not sige

nificant,

4,12, Runber of capsuie/plant

The error mean square of three loaatisné were tasted

for ita'hémagennity'naing Bartlett's test., The Bartlett's
AFZ (e 11,336) was found to be significant, Hence
weighted analysis has besn done, From €hc welghted

analysis, it is found that intersction is abponte

4.13. gezlection Index

The scores »f selection index of Ltwenty varieties
of multilocation trials of the crop sesen» conducted at
three location with 3 replications at sach locotions were

analysed as per the methods suggestad,

The error me2an square of the three locations were
tested for its homogensity using Bartlett®s test, The
Bartletits Apz ( = 205,310) was found to be significant,

Hence the welghted analysis has been done,
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The pooled ANOVA 18 given in Table 4.13.1.

" The scores of gelection index of the 2U varietias
in the three locations averaged over the reglicotions

wers wurkeﬁ cut as shown in 7aklie 4;13.2.

The enalysis of variance under Eberhart ond Russel.
model was worked out as given in Tsble 4.13,3. The
variety ot location (linear) ceomponent (which is same as
the differcnce betwsen regreassion) wvas significant.

Foeled deviation from regression was non sisnificant.

- In tho enalysis of varliance of Perkins and Jinks
model for the same data was as given in Table 4.13.4.
Heterogaaslty among zcgraaaicn'Was significant and the
renainder part of thé variety x lecaéibnliﬁtoraction'was

ot significant,

one of the replications (Ist replicetion) In each
iocation was used for the measure of environsont under
Freenan ard forkins model, the remaining two replications
(2nd and 3rd) were used for the analysis of varlence and
the sane is given in Taﬁla 4,135, From ithe tobhle it
could be inferred that heterageneity among the regression
wag signlficarnt and the remaindex part of tho veariety x
location interaction waes rot significant in this model

2180,
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The environmental indices I: and 33 wure worked
out as given in the Table 4.13,6. It was found from
Table 4,13.6 that they were in close agreemcnt te each
other,

Stability parameters for the'twenﬁy varisties under
three models are provided 4in Table 4.13.7. 58&1? values

are the same for ER and &7 models,

The values of Wricke's scovalence rati@*wi and sShukla's
stability variance crlz and F values for tosting the sig-
nificance of fr,_‘" ate given in Tsble 4.13.8. All the

2

varieties had non significant Sy valucs oicept the

variety &, The W, was also high for this varloty,

Correlation coefficients botween the voricus pairs
of stability parameters were worked out as given in

Table 4.13.9,

A& correlation coeffieiont of unity was cobtained bet=-
waen wi and Cfizg Hence <3—12 had the gane correlation

cogsfflcient with other paramaters as Ri had with them,

From the éxaminatian of Table.4.13.7. ic coulid be
reasonably concluded that varieties 2, 3, 4, 5, 7 and 11
are stable varieties, This fact has been alnost COrroboe-

rated from the Table 4.13,8 of W, and 6\12;



4.14, Prinecipel componentg

Ih the pregant investigation the char&éteriatie
roots for the obgervations corregponding to cach variety
by tzking into consideration of all the chaorecters were
studied, In all the case, the £irst characteristie root
was foun:d 0 have explained a reascnable pircentage of
the totel varistion (more than 78%). The principal come
penents corresponding to the first charact&fiﬁbic-rooﬁ
were taken for the study stability parametor cnalysis,
The method of using fi:st'ptincipal component fwr‘ﬁhe
study of genotype environmani interaction iﬁ\mgré reasona-
ble in compariszon to the vhenotypic index matlod, as we
are assuming squal weighta to the economic characters
while calculating the phenotypic index. Gerotyre environe
ment interaction were studied for the varictlss based on
the firat grinéigal'campononta through ﬁ@ll@ging five

methods.

i. Ebechart and Rusgell's method |
12; rerkins snd Jirks method
111,  Freemen and Perkins method

iv. Wricke's method

Ve Shukla's ethod.
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Th@ scores of principal components of tventy variee
ties of multilocation trials of the crop scsate conducted
at threa leocations with three replications at cach loca-
tions wers analysed as per the methods 5ngested above,.
The data were shown in the Table ¢.14.2.

The error mean squars of the three locations were
tested for ite homogsneity using Bartlett's tost, The
Baptlett's “}g {w 15,207) was found to be sisynificant,
Hence the walghted analysis has been aana; fhé pooled
ARQVA ig given in Table 4.14.1.

The variety x locations interactions was fourd to

be significant.

The snalysis of variance under Eberharst ond Russel

model was worked ocut as given in Table 4,14.3.

The variety x location (linear) treatauent (which
iz asme sz the difference betwean regression) was non
significant, Fooled deviation from xegression was aige
nificant at 5% level. This was because of the signifie
cance of deviation for the varietics 3; Do iE,AiB. 16 and
17. The AQaviation from regresaion was significant for

one of the other varieties,

The analysis of varlance of Perkins and Jinks model

for the same data was as given in Table 4,14.4,
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Heterogenaity among regression and the remainder part

of the varlety x location interaction were significant,

one of the replications (Ist repiicat&an} in sach
lecationg was used for the measure of anviromsent under
. Freeman snd Perkins model, the r&m&ining twe roplications
(2nd and 3rd) were used for the analysis of variance and
the same is given in Table 4,14.5., From the table it
could be inferred that heterogeneity among regressions
and the remainder part of the variety x laéﬁti@n interas

“etion were significant Iin this model also,

The environmental indices Ij and ?j warn worked out
as in the Table 4.14.6. It was found £rom Table 4,14.6
that they were in close agreement to each other,

Stability parameters for the twenty varicties under
the éhree models are provided in Tabla &.1ég7¢' sdiz

values ara tho same for BR and PY models,.

The value of Wricke's ecovalence ratic U, and
Shukla'svstability-variance'<?“13 and ¥ valuos for teste
ing the significance of ET}Z valuas are given in
Table 4.14.84 |

All the varieties haé non significant 6‘32 values
sxcept tha variety i4. The w&'s was alsc high for the

variaty,
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. GCorrelation coefficienta hetween the varicuns paircs
of stabiiity parameters were worked out as given in

Table 4:13.9.

A correlation coefficient of unity was obtalned
batween Wy and G‘az. Hence Criz had the sate corrpe-
lation coefficient with other parensters 33 ﬁi had with

theam,

From the examination of Table 4.14.7, it could be
reasonably concluded that varietias 2, 3, 7, 12, 19
and 20 are stable varleties, This fact has boon almest

corroborated from the Table 4.14.8 of Wy and G‘izo



Table 4,1.1, lrooled Analysis of Variance

Source af SS MS I
Varieties 19 57196.,49 3010.34
Locations . 2 B8121.51 44060.73

var x Loc 38 84859,00 ©2233.,13 2,41%

Average Error 114 926.55

* Significant at 5% level.

Table 4.1.2. Treatment means of 20 varietles of sesame in

3 locations averaged over 3 replications.

Varieties Ll L2 L3 Total Mean
T1 220,067 254,100 315.833 790.000 223.333
T2 263,900 277.733 349,000 890.633 296.878
T3 244,367 296,833 379.500 920.700 306.900
T4 299,333 309.300 344,333 952.967 317,656
T5 283,067 313.200 318,333 914,600 304.807
T6 315,833 437.900 415,000 1168.733 389.574
7 213.000 349,767 342,500 905,267 301,7%6
8 203.833 363,707 278,167 926,367 308.789
T9 261.167 252,467 381.467 895.100 298,367
T10 ' 277.633 249,467 330.667 857,767 285,922
T11 209,733 265,533 347.667 822,933 274,311
T12 203,700 376.833 299,333 879.867 293,289
T13 180.333 262.200 369.100 811.633 270.544
T14 153.133 384.167 356.500 893,800 297,933
T15 227.033 328.567 351.833 907.433 302,478
T16 204.933 376.133 306.500 387,567 295,856
T17 225,800 281,933 204.667 712.400 237.467
T18 274.400 218.267 296,167 788.83%9 262,944
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



Table 4.1.3. Analysis of variance under ER nodel

Source af SS M3 F
Total 59 230177.998
Varieties 19 57197.499 3010.395
ngigg;minﬁnz. { 40 172980.499
Environment 1 88122.615
52:;;2;“ff§n§ar) § 19 37666.140 1983.481  0.84 N.S
Pooled Dev, 20 47171,144 2358.557 2.54%
Variety - 1 1 1164.689
Variety - 2 1 1839.576
Variety - 3 1 2002.988
Varilety - 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
Varilety - 12 1 5249.876%
Variety - 13 1 3130.590
Variety - 14 1 2408,779 &
Variety - 15 1 .374
Variety - 16 1 4522,108%
Variety - 17 1 3165.161
Variety - 18 1 3210.126
Varlety - 19 .1 878,687
Variety - 20 1 1798,380
Average Error 114 105626.257 926,546

w Significant at 5% level

Table 4.1.4, Analysis of variance under FP Model

Source df Ss MS F
Genotypes 19 140645.00331
Environments 2 155207.01408
Combined
regression 1 154768.81504
Residual (E) 1 438.18750
Interaction 38 210243,98803
Heterogeneity of
regression 19 * 84079,03671 4425.2124 11,7252
Reaildual (CGxr) 19 120164 ,94894 60-1().2(.:00‘ 2,508
Pooled Error 57 146205,99746 2565,0177

* Significant at 5% level.



Table 4.1.5,

Analysis of variance under PJ model

Source df SS
Genotypes 19 57197.499
Environment
(Joint Regression) 2 88122,501
Genotype x Environment
(Interaction - GxE) - 38 84857.,997
Heterogeneity 19 37686.264
Remainder 19 47171.735
Average Error 114

== % significant at 5% level

3010,395
44061,250

2233,105

1983,488 2,14%
2482,723 2.68%
926.546

Table 4.1,6., Environmental indices under ER model (Ij) and
under FP model (Z.).

3

Environments

-53.427
18.8278
34.5995

~59.6866
19,2583
40.4283

Table 4.1.7, Stability parameters for 20 varieties under

three models (viz, ER, PJ and FP models)

Vfriety bi__ Sd12
1 0.90 -1614.95 -
2 0.73 -940,06
3 1,29 -776.65
4 0,40 -2353,27
5 0,41 ~27768,84
6 1,30 -1810.23
7 1.60 -2235,51
8 0.30 1365.77
9 0,91 3987,91
10 0.29 233,81
11 1.32 -846.93
12 1.49 2470,24
13 1.83 350,95
14 2,58 -370,86
15 1.41 -3779.26
16 1,53 1742.,47
17 0,07 385,52
18 -0.07 ' 430.49
19 0,55 -1900,95
20 1,16 -981,26

-

0.44 ~2422 .45
1.00 ~2302.97
1.02 -1566.69
0,26 -1971,17
0.35 ~2543,92
0.90 -2314,30
1,58 -2564,70
0,33 3435,99
0.57 6307,72
0.19 -877.01
1.20 ~1221,00
1,02 ~1617.02
1.48 9970,34

2,25 5338.44
1,48  -2559,53
1,21 5078,32
-0,12 870.67
-0.29 -285.67
0.62 215,88

1.17 3229,53




Table 4.1.8. Wricke (1966) Ecovalence ratio (wi) and
2

Shukla (1972) stability variance (

and F values to test <732 with (s-1),

s(t-1) (r-1) d4d.f.

\Ti )

— . - = = . S T T . S - = = . . - — - — - i S - Tt o T T = T - S e St S e e W G B A % e v

O 3 0 U W NP

S e e N S S S S Y
O 0 N 000 W N OV

20

1211.0933
2167.1183
2361.8514
2034.0495
1557.0113
1366.9328
2137.5184
6293,4236
6805.3121
5196.6395
2388.4348
6311,3012
6181.7669
13466,9137
755.2239
5755,8155
6943,9878
8244,.6308
1774.7707
1904,7836

548.7673
1079.8922
1188.0778
1005.9653
740,9440
635,3449
1063.4479
3372.2839
3656.6669
2762.,9592
1202,8460
3382,2162

. 3310.2531

" 7357.5582
2955066
3073.6131
3733.7088
4456,2883
861.9215
934,1509

.2457
.4836
.5320
.4505
.3318
.2845
L4762
1.5101
1.6375
1.2323
.5386
1.5146
1.4823
3.2947
.1323
1.3764
1.6720
1.9955
.3860
.4183

G e o o Sy Y > G S e - et G Gy T e e T T G S S S P e S o e S Y 4 e e S T T e - S A A - e

i
630 Saie Pir By o 5%
L/ A TR
Wy 1,0000  1.0000 .6276 .2124 .1018  .6069
512 1,0000 .6276 .2124 .1018  .6069
Sai - 1.0000 .0087 -.1255  ,5849
by - ' 1.0000 .9536  .3310
by ‘ 1.0000  .2662

) 2

S41 ' ' 1.0000
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Table 4,2,1., Pooled Analysis of variance

Source df SS MS P
Varietles 19 137.8672  7.2562
Locations 2 55.1719 27.5859
Var x Loc 38 116.4141 3,0635 70.9144%
Average Error 114 0.0432

* Significant at 5% level.

Table 4.2.2., Treatment means of 20 varieties of sesame in
3 locations averaged over 3 replications

- e - 0 = e S90S Ry e Gt e e S B e e G = R e T PE R e St g e PPN S e e S W S et A e S e P b e A e e e T P2 S S

~
71 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
5 45,400 43.300 47,533 136,233 45,411
76 49,800 45,333 49,500 144.633 48,211
™7 . 49.500  46.633 50.033  146.167 48.722
T8 50.833 44,200 50.467 145.500 48.500
79 49.200 44.833 48.733 142,767 47.589
T10 45,833 45,100 48.500 139,433 46.478
T11 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  133.4R7 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
T18 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



Table 4.2,3. Analysils of variance under ER morlel

Total

Varietles

EnV + Var x Env
Environment

Env x Variety
(linear)

ooled Dev,
Variety 1
2

O 20 e w

10
11
12
13
14
15
16
17
18
"19
20
Average Error

40

309.469
137.867 7.256
171.002

55,163

48,223 2.53p 0,74 NS
68.236  3.412 76,92~
1,117+

0.508%

0,016

0.650

5,875+

1.511

1.899«

3.56u«

T.126%

5.791%

3.761%

3,775+

0.401%

0.224%

9.6814

0.457=

1.000+

19.670+

6.881%

0.327%

4.9247  0.0432

* Significant at 5% level.

Table 4.2.4, Analysis of variance under FP model

Source

Cenatypes

Environmment
(Joint regression)

Genotype x Env,
Interaction (GxE)

Heterogeneity
(Among Regression)

"Remalnder
Average Error

38

19
19
114

lle.430 3.064 ~

48,214 2,538 54,754

68.216 3.590 83.10%
0.0432

& Signifilcunt ut 5% level.



Table 4,2.5. Analysis of variance under PJ model

Source af SS MS P
Genotypes. 19 276,89061
Environments 2 109,.,73438
Cowbined regression 1 104,19394
Residual (E). 1 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) and
under FP model (Zj)
Environments IJ ZJ
— 1.0944 1.037
~1.2406 ~1.293
. 0.1461 0.257 |
Table 4.2.7. Stability paramcters for 20 varieties under

three models (viz. ER, PJ and FP nodels).

_ Variety bi o fé}f _ bi‘ séiz :
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 7
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 (wi) and

Shukla (1972) stability variance ( o3

2
and F values to test 7y

with

s{t-1) (r-1) d.f.

(s=1),

2)

N I YL S R OO

[ I ™ e i
O O 3 00 U1 » W DB O

20

2.0512
1.7588
0.0391
3.4616
5.8851
4.,2309
2,1772
14.2095
3.5588
6.5624
4,6638
4.1901
0.6748
12.5170
13.3433
0.4918
3.7253
20.7255
9.7971
2.3953

0.9693
0.8068
-0.1485
1,7529
3,0993*
2.1802
1.,0393
7.7239%
* 1.8069
3.4755%
2.4207
2.,1516
0.2046
6.7837%
7.2427%
0.1030
1.8993
11,3439%
5:2726%
1.1604

0.3163
0.2633

-0.0485
0.5720
1.0113
0.7114
0.3391
2.5203
0.5896
1.1340
0.7899
0.7040
0.0668
2,2135
2.3633
0.0336
0.6197
3.7015%
1.7204
0.3786

* Significant at 5% level.

Table 4,2.9. Correlation tables of the variables wi,

2

Gi + Sair Pye

2

‘2

— o —— — o =~ o = T = 8 i o . = e T+ o = o i S S e o o et o G S Gy P ke 2 Gt Ve P e e et ey o e

i °1
Wy 1.0000 1.0000
€12 1.0000
2
Sqi
b, .
b-)
1
s!.=

i
bil Sdi'
<
5431 by
0.8005 =0.0659
0.8005 -0.0660
1.0000 -0.0151
1.0000

~0.1045

-0.1045

~0.0657
0.9947

1.0000

0.7213

0.7213

0.9350
0.0041
-0.,0680

1.0000
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Table 4.3.1. Fooled Analysis of Variance

Source af SS MS F
Varieties 19 19.1537 1.0081
Locations 2 11.4685 5.7343
Var x Loc 38 27.5860 0.7259 2.21%
Average Error 113 0.3292

*gignificant at 5% level.

Table 4.3.2. Treatment means of 20 varieties of sesame 1in

3 locations -averaged over 3 replications.

Varieties L1 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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pable 4.3.3. Analysis of variance under ER model

Source daf $S MY F

Total 59 58.208
Varieties 19 19,154 1.008
EnvyVariety x Env 40 39,055
Environment 1 11.469
Env x Variety
(linear) 19 7.593 0.400 0.4 NS
Pooled Dev, 20 19.993 1.000 3.04%
variety 1 1 0.046 '
2 1 0.001
3 1 0.954
4 1 0.089
5 1 0.077
6 1 3.8601%
7 1 5.068%
8 1 &~ l.568%
9 1 0.002
10 1 0,353
11 1 0,391
12 1 3.4505%*
13 1 0.042
14 1 0.829
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

- o = 2 e e e = - —_

Source daf SS MS F
Genotypes 19 19,154 1.008
Environment
{(Joint Reyression) 2 11.469 5.734
Genotype x Env
Interaction (Y x E) 38 27.586 0.726 2.20
Heterogeneity
(among regression) 19 T7.54%) 0.400 1.22 NS
Remainder 19 19.993 1.052 3.20%
Average Error 114 0.3292

*Significant at 5% level.



lable 4.3.9. AlldlYsdos 0OL

vdl LaliLc uldel oJ o d

Genotypes
Environments
Combined regression
Residual (E)
Interaction

Heterogeneity of
regression

Residual (G x E)
Pooled Error

38

19
19
57

24,1697 1 21
34,6392 1.8231 1,58 NS
65.6824 1.1523

59,2784
19,4418
17.7788

1,6630

58.8090

1,10 NS

Table 4.3.6. Environmental indices under ER model (IJ) and

under FP model (Z,)

]

I Z
U.50084 -0.014
0.4949 0.659
0.400 ~0.045

Table 4.3.7, Stability parameters for 20 variectles under

three models (viz.

ER, PJ and FP models)

Varilety b

O @ O noh W N
]
(o]
.
[
o

Ll i e ol o
VDO QO s WN R~ O
M =2 O r»r = N O v O O
« 2 & 4 s e s s e a

C O O Ohtn © O W N N
N w0 0O O NN O

20 1.28

-0.942
-0.987
20.034
~0.899
~0.9100
2,873
4,080
0.580
-0.985
-0.634
~0.597
2,817
-0.946
~0.159
-0.887
~0.345
0,981
-0.979
-0.936
-0.852

.
Ly Séiz
-0.24 -0.100
-0.78 ~1.12
-0.61 -0.92
-0.21 -0.39
-0.34 -1.14
3.09 1.21
0.66 4.06
1.15 0.79
0.032 -1.15
0.58 -1.62
0.15 -1.14
-0.26 1.48
1.26 -1.15
0.97 -1.09
1.60 ~1,00
0.83 0.92
1.13 0.36
1.13 -0.96
0.98 —0.69



Table 4.3.8. Wricke (1966) Ecovalence ratio (wi) and
2

Shukla (1972) stability variance ( <3 )
and F values to test 5*-2 with (s-1),

i
s(t-1) (r-1) d4d.f.

Variety Wi &3 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 0.0819

* Significant at S% level.

Table 4.3.9. Correlation tables of the variables wi,
2 2 ] Vool

Varieties 1 2 3 4 5 6
wiz 1.0000 11,0000 0,9697 0.5993 0.5691 0.8117
Gl 1.0000 0.9697 00,5993 0.5691 0.8117
Sad 1.0000 0.5743 0.5192 0.9058
b, 1.0000 0.8972 0,5117
1
b, 1.0000 0.4437

841 1.0000

S o o e G G e e e 0 e T P e S s e . e o St Tt e o e = o 4 = = st s e T S s S S A A O e e .



Table 4.4.1. Pooled Analysis of Variance

e e S T e e = e o = B 0 P Pt S T P A o e S P e A o e S e et S o o S By S s e e B o P e e e P At S et e

Source af SS MS F
Varieties 19 64738.6264 3407.2959

Locations 2 112.3125 56.1562

Var x Loc 38 280081.5010 528.4605 18.92%*

Average Error 114 27.9306

* Significant at 5% level.

Table 4.4.2. Treatment means of 20 varieties of sesame in

3 locations averaged over 3 replications

o e e et e € e e . o G B e S St s e e s e G e S e Bk e e T o T T P A o et e e S = Tt o e = e -

Varieties L1 L2 L3 Total Mean
T1 61,333 49,333 53.667 169.333 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 49,333 169,333 56.444
7 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
T10 74.667 72,000 112,000 258.667 86.222
T11 50,667 56,000 98.667 205.333 68,443
T12 54,667 52.000 53.333 160,000 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

e e e e e T e e e e e e e e e e e e e e 4 — A e - ——— = o



Table 4.4.3. Analysis of variance under ER model

Source df
Total 59 28310.87
Varieties 19 21579,594 1135.765
Env + Var x Env,. 40 6731.250
Environment 1 37.501
Env x Var (linear) 19 1313,543 69.139 0.2569
Pooled Dev. 20 5380.221 269,011 9.6316%
Variety 1 1 18,272
’ 2 1 0.124
3 1 24,924
4 1 28,562
5 1 38.843
6 1 73.140
7 1 8,201
8 1 8.100
9 1 1,133
10 1 983,373%*
11 1 1269.863%*
12 1 0.125
13 1 330.276%
14 1 89.173
15 1 138.293%
16 1 2145,992~*
17 1 92.568
18 1 0.001
19 1 92,574
20 1 36.683
Average Error 114 9552,277 27.93

"* Significant at 5% level.

Table 4.4.4, Analysis of- variance under FP model

Source af SS MS F
Genotypes 19 21579.594 1135,765
Environment
(joint Regression) 2 37.500 18.750
Genotype x Env,

(Interaction GxE) 38 6693.750 176.151
Heterogeneity

(among ruyresgslon) 19 13173.044 69, 134 24754
Remainder 19 5380.206 283.169

Average Error 114 27.930

—__—_—-—__.—__._—_——__-._-—_—-——-—-—___—_.__—__—_._...__—_._-..__...—__—_—'.—

* Significant et 5% level.



fable 4.4.5. Analysis of varliance undel

&y e L

Source df 55 1S 3
Gunotype 19 49361,93943
Environments . 2 68.81250
Combined regression 1 0.21851
Residual (E) 1 68.59399
Interaction 38 17783.18780

Heterogeneity of

regression 19 5747.70402
Residual (G x E) 19 12035,48312
Pooled Error 57 4081,999717

* Siyniticant at 5% level

302,51C73 4,2242%
633.440v48 B.B8453%
71.61404

Table 4,4.6. Environmental indices under ER model (Ij) and

under FP modecl (ZJ).

1.0556
-U.8444
-0.2111

Table 4.4.7. Stabllity parameters for 20 varletivs under

three models (viz. Ek, 1)J and FI adels)
ertew by 0
1 5.7150  -65.520 1.96 ~62.8098
2 1.3540  -83.668 0.02 63,0177
3 -6,3144  -56.868  ~1,06 54,7560
4 2.8580  =55.229 0.79 -22.3753
5 13.1588  -44.949 4.86 632.3408
6 1.2037  -10.652  -1.43 2.1422
7 -14.4348  -75.590  =6.07 421.3839
8 6.0163  -75.692 1.06 54,7505
9 4.3615  =B2,6%9 2.01 -41.1903
10 -3.0065 899,581 4,95 1203,8563
11 -7.8187  1186,071 3,25 ~69.,7609
12 1.3540  -83.067 0,75 ~69.7609
13 3.7601 246,485 4.90 -35.5621 .
14 0.0758 5,381 1.48 ~71.6042
15 —2.5557 54.501  -3.91 ~3u, 3879
16 9,3244 2062,200 ~10.21 1352,.5825
17 1,3541 8.776  ~l.ou —19.0u25
18 0.0007  -83.791 0.49 ~71.0129
19 -0.7512 g.782  -2.18 ~19.3890
20 4.3618  -47.109  -0.44 0.9474



N

Shukla (1972) stability variance (712)
and F values to test 6“12 with (s=1),
s(t-1) (r-1) 4d.f.
Variety W__L ) GEZ 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 0.0147
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 ’ 80.1919 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 2. ' V2
1 » S3i’ Pir Py ¢ Sgi-

il

Wi 1.0000 1.0000 0.9814 -0,0094 ~-0.3363 0.9504

¢12 1.0000 0.9814 -0.0094 +0.3363 0.9504
Saia 1.0000 0.0531 =0.3016 0.9113
by 1.0000 0.1795 0.0542
b£ 1.0000 =-0.2622
L2
S41 - 1.0000



Table 4.5.1. Pooled Analysis of Variance

Source df Ss MS F
Varieties 19 7.2644 0.3823

Locations 2 0.5424 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 aQeraged over 3 replications.

Varieties L1 \12 L3 Total Mean
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



Table 4.5.3. Analysis

Total
Varieties
Env + Var x Env
Environment
Env x Var (linear)
Pooled Dev.
Variety 1

2

O O 0 U W

10
11
12
13
14
15
16
17
18
1S
20

Average Error

of variance under ER model

0.042
0.043

0,97
1.344

Genotypes

Environment
(Joint Regression)

Genotype x Env.
Interaction GXE)

Heterogeneity
(Among regression)

Remainder

Average Error

1.663

0.795
0.869

1.31
1.44



Table 4.5.5. Analysis of variance under 1J model

Source

Genotypes
Environments
Combined Regression
Rugdidual (&)
Interaction

Haterogenclity of
Regression

Residual (G x E)
Pooled Error

38

19
19
57

17.96759
0.88580
0.84323
0,04257
2,86761

1.12504
1,74257
1.40479

0.U592
0.0917
0.02465

2,40«
3,72%

* Significant at 5% level.

Table 4.5.6. Environmental indices under ER model (Ij) and
under FP model (Zj)'

-0.1044

+~0.0211

0.1256

Table 4,5.7, Stability paramcters for

20 varietlios under
three models (viz. ER, PJ and FP models)

Varlety bi Sd12

1 -.62 -.094
2 3.99 -0.044
3 0.23 -0.050
4 2,67 -0.091
5 - ~.7428 -0.016
6 .7718 -=0,093
7 .5861 0,257
8 .285 ~0,008
9 2.86 -0,030
10 0.64 ~0,008
11 0,69 -0,095
12 0.51 -0.,091
13 0.0001 <0.096
14 0.67 -0,087
15 -.16 ~-0.070
16 0.33 -0.030
17 1.75 -0.070
18 1.00 -0.095
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-0.0246
~0.0246
.0007
-.0233
-.02313
.2920
0723
~.0035
-.0127
-.0222
.0033
-.0243
-.0223
.0674
.0468

-0.199

-0.0246
~0,0177
~-0,0121




Lid

Table 4.5.8. Wricke (1966) Ecovalence ratio (W;) and

Shukla (1972) stability vari

2
ance ( 3 )

and F values to test 532 with (s-1),

Variety Wi 612 F 1 with 2,114 df
1 .0725 .0378 8635
2 .,2931 .1609 3.60626%*
3 .0613 .0316 .7225
4 .0806 .0423 .9668
5 «1615 .0873 1.9929
6 .0038 -.0003 -.0075
7 .3576 .1962 4,4300%
8 .1013 .0536 1.2290
9 .1589 .0858 1.9600

10 .0108 .0036 .0817
11 .0036 -.0005 -.0104
12 .0111 .0037 .0855
13 ,0271 .0126 .2884
14 .0116 .0040 .0911
15 .0622 .0321 .7338
16 .0780 .0909 .9339
17 .0788 .0204 . 4660
18 .0002 -.0023 ~-.0536
19 .0828 .0436 .9950
20 .0453 0.227

* Significant at 5% level

Table 4.5.9. Correlation tables of the variables W,,
2
1 e Sqir Py By o4 Sgy -
Variables 1 2 3 4
1 1.0000 1.0000 0.8078 0.2978
2 1.0000 o0.,8078 0.2978
3 1.0000 -0.,0613
4 1.0000
5
6

i

0.2596 0,6710
0.2596 0.6710
0.3628 0.8943
0.3344 -0.3493
T1.0000 0.2104

1.0000

}

i
il



Table 4.6.1.

Source

Fooled Analysis of Variance -

Varietiles
Locations

Var x, Loc

Average Error

SS MS F
54.1386 2.8494
12,0274 1.,0137
10.5444 0.2775 2.696

0.102%

Table 4.6.2. Treatment means of 20 varieties of sesame in

3 locations averaged over 3 replications

___________________________ P e e e - e e =

Varieties

o
T2
T3
T4
75
T6
7
T8
79
T10
T11
T12
T13
T14
T15
T16
T17
T18
T19
T20
Total

Mean

2.267
1.100
4.167
2,533

12,400
3,933
1.500
1.467
3.167

.067

5,233
3,167
2.233
4,233
2.967
2.100
3,467
3.267

.800
2.367

52,433

2.622

2,833
1.267
2.933
2.400
2,933
3.433
2,033
2.333
3,000
.167
4.300
3.500
1.633
3.700 °
2.767
2,067
2.967
3.633
1.167
2.800
51.867
2.593

2.200

.833
3,767
2.633
1.567
2.433
2.433
2.600
2.033

.167
3,533
2.300°
- ,833
1.933
2.800

2,433

2.333
3.333
1.667
2,533
44,367

Total Mean

7.300
3.200
10.867
7.567
6.900
9.800
5,967
6.400
8.200
.400
13.067
8,967
4.700
9.867
8.533
6.600
8.767
10.233
3,633
7.700

2.433
1.067
3.622
2.522
2.300
3.267
1.989

2,133

2.733
©.133
4,356
2.989
1.567
3.289
2,844
2.200

2,922

3.411
1,211
2,567




Total 59 - 66,710
Varieties 19 54,139 2.849
Env + Var x Env 40 12,572
Environment 1 2,027
Env x Variety
(linear) 19 i 7.860 .414 3.08%
Pooled Dev. 20 2,685 .134 1.30%*
Variety 1 1 175
2 1 .018
3 1 o 177%
4 1 011
5 1 .083
6 1 .083
7 1 ‘. <117 .-
8 1 «331°
9 1 .004
10 1 .005
11 1 .354
12 1 .083
13 1 .135
14 1 .074
15 1 .019
16 1 .002
17 1 .095
18 1 .070
19 1 .050
20 1 .095
Average Error 114 11.731 .103

¥ Significant at 5% level

Table 4.6.4. Analysis of variance under FP model

Source df SS Ms F
Genotypes 19 54,139 2,849
Environment '

(Joint Regression) 2 2,027 1.014

Genotype x Env,

(Int G x E) 38 10.544 «277
Heterogeneity

(among Regression) 19 7.860 .414 4,019%
Remainder 19 2,685 .141 1.369
Average Error 114 .103

__—_._-._—__—_._——._—__.._—_..___.—_.._—_—__—_—-...__——_—._—--——_—_-—

* Significant at 5% level



Table 4.6.5. Analysls of variance

unaer dJ wodel

Source daf
Genotypes 19
Environments 2
Conbined Regression 1
Residual (E) 1
Interaction 38
Heterogeneity of

Regression 19
Residual (G x E) 19
" pooled Error 57

116.03473
6.22070
1.60357
4,61713

27,71942

10,10463 .5318
17.61479 .9270

1.630 NS

2,840

18,59985 .32631

* Significant at 5% level

Table 4.6.6. Environmental indices under ER model (Ij) and
under FP model (Zj)'

Environments

Table 4.6.7. Stability parameters for 20 varieties under

I z
b b
.1439 -0,045
.1156 0.210
-.2594 ~0.165

three models (viz. ER, PJ and FP models)

Variety b S .2 b\ S'.2
M y i ai___ 2 Sai
1 B2 —-2134 1,67 —-.258
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
1 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 4.6.8.

Wricke (1966) Ecovalence ratio (wi) and

Shukla (1972) stability variance ( criz)
2
5, with (s-1),

and F values to test
s(t=-1) (r-1) d.f.

© 4

Variety wi
1 0.1780
2 0.0200
.3 0.9707 ‘
4 0.2115
5 0.4946
6 0.6053
7 0.9009
8 1.1914
9 0.3007
10 0.1368
11 0.8846
12 0.4320
13 0.5003
14 1.9297
15 0.0841
Y16 0.3643
17 0.2740
18- 0.1275
19 0.8449
20 0.1833

0.0835
~0.0043
0.5339
0.1021
0.2594
0.3208
0.4851
0.6465
0.1516
0.0606
0.4760
0.1746
0.2625
1.0566
0.0313
0.1869
0.1368
0.0554
0.4539
0.0864

0.3009

-0,0154

1.8879
0.3678
0.9347
1.1562
1.7482
2.3297
0.5465
0.2184
1.7155
0.6292
0.9460
3.8079%
0.1128
0.6737
0.4931
0.1997
1.6359
0.3113

* Significant at 5% level.

Table 4.6.9, Correlation tables of the variables wi,
2

i, Séi? b

i Pyr S84y

1.0000 1.0000

1.0000

0.4092

0.4093
1.0000

0.2032

0.2032
-0.0800

1.0000

0.0401

0.0401
-0.2812

0.6920

1.0000

0.6741

0.6741
0.2183

0.6275
0.2987

1.0000



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
vVar 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

Varieties L1 L2 L3 Total Mean
T1 2.500 2,557 2.040 7.097 2.366
T2 2.500 2.600 2,130 7.230 2.410
T3 2,560 2.963 2.440 7.963 2.654
T4 2.567 2.660 2,050 7.287 2.429
TS 2,600 2.623 2.153 7.377 2.459
T6 2,420 2.793 1.943 7,157 2,386
7 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
710 2.813 3,387  2.277 8.477 2.886
T11 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
717 2,760 2,947 2,080 7.787 2,596
T18 2.787 2,757 2,030 7.573 2.524
T19 i 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

. S oy e S e ey S (e S B e (e e e By e B (e e i S G Yy B i S et e e e ST S (et it D s et Gom e M R e B P e B e et e G S S

Source af SS MS F
Total 59 8.252
Varieties 19 1.523 0.080
Env + Var x Env 40 6.728
Environment 1 5.915
Env x Var (linear) 19 0.396 0,021 1.00
Pooled Dev. ' 20 0.418 0.021 2.73
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 0.0077

Source df SS MsS P
Genotypes ) ] 19 1,523 0.080
Environments

(Joint Regression) 2 5.915 2,957

Geno x Env. . -

(Interaction GxE) 38 0.813 0.021
Heterogeneity

(Among Regression) 19 0.395 0.,021 2,73%
Remainder 19 0.418 0,22 2,86%
Average Error 114 0.0077

* Significant at 5% level



Table 4,7,.5. Analysis of variance under PJ model

Y ey v B o g e ol B Gy o e e e

Source dt B My 3
Genotypes 19 2,74768
Environments 2 13.85321
Combined regression 1 12,68947
Reslidual (E) 1 1.16374
Interaction 38 2,03424
Heterogeneity of
Regression 19 0.72799 0.0038 0.09 N.S
Residual ( G x E) 19 1.30625 0.0688 1.64 N.S
rooled Error 57 2,39349  0.0419Y

Table 4.7.6. Environmental indices under ER model (Ij) and
under FP model (Z,)

]
Environments Ij Zj
0.0940 0.157 X
0.3288 0.223

-0.4228 -0.381

Table 4,7.7. Stabllity parameters for 20 varietics under
three models (viz, ER, PJ and FP models)

Varilety b S 2 bI N 2
S S (£ S S ai_____
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
8 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
19 1,09 0.043 1.38 -0.0235

-0.0316
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Table 4.7.8. Wricke (1966) Ecovalence ratio (wi) an;ﬂ
Shukla (1972) stability v2ariance ( ?i )
and F values to test =¥ with (s-~1),
s(t-1) (r-1) d.f.

——-—--_——_—-—_——_—_—_—_....._______..._..._—_......__.-..._......._..—_.__...—_—.—_

Variety Wi oy F with 2,114 a.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 0.0235 . 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 variables wi,

2 2 ) )
S3 ¢ Sq1r Py by o4 844
Varieties ! ) 3 4 & I
1 1.0000 1.0000 0.8853 0,4127 0.3043 0.7733
2 1.0000 0.8851 0.4127 0.3046 0.7735
3 1.0000 0.4468 0,3620 0.6134
4 1.0000 0.8962 0.5940,
5 1.0000 0.4648
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Table 4.8.1. Pooled Analysis of Variance

Source af 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 L1 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

N 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

—__._-—______—...___.._—_-._-.__.__.__—._____—-..____.._.__._—___.——_—____-___.



Table 4.,8.3. Analysis of variance under ER model

Source daf SS MS F
Total 59 778,727
Varieties 19 367.711 19,353
" Env + Var x Env, 40 411,016
Environment 1 298,669
Env x Vareity (linear) 19 54.651 2.876 0.997
Pooled Dev, 20 57.698 2,885 3.16
Variety 1 1 6.783
2 1 9.160
3 1. 5.039
! 1 6.071
5 1 2.740
6 1 3.234
7 T 14.845
8 1 2.866
9 1 0.829
10 21 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 0.912

- ———— e e e o e s e . G e G R = e e T > G S P e My G Y e o S St et G e G S g P e e B G

Source
Genotypes 19 367.711 19.353
Environment (Joint
Regression) 2 298,672 149.336
Geno x Env,
(Interaction GxE) 38 112,344 2.956
Heterogeneity
(Among Regression) 19 54,648 2.876 3.15+%
Remainder - 19 57.696 3.037 3.33%
Average Error 114 0.912

* Significant at 5% level
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Table 4.8.5. -2nalysis of variance under PJ model

Source df ) SS MS F
Genotypes 19 725,39062
Environments 2 573.98438
Combrined Regression ‘\ 1 573.70073
Residual (E) 1 2,28406
Interaction 38 233.23435
Heterogeneity of
Regression 19 137.14879 7.21835 2,89
Residual (G x E) 19 96,08557 5,0571 2,026%
Pooled Error 57 142,32813 2.49698

* Significant at 5% level

Table 4.8,6, Environmental indices under ER model (I ) and
under FP model (Zj) 1

Environments IJ Zj
1 ’ 3.0856 3.227
2 ~0.,9711 -1.,133
3 -2.1144 -2,.093

Table 4.8.7, Stability parameters for 20 varieties under
. three models (viz., ER, PJ and FP models

Variety bi sdi2 b; 5&12
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 1.1958 -0,2224
7 1.2199 12,110 1.4468 .1.6519
8 0.6481 0.131 0.4970 5.0422
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.,8045 -2.6061 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 -1.5957
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 -2.4621
20 0.6908  -2.380 0.4000  ~2.0479
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Table 4.8.8., Wricke (1966) Ecovalence ratio (wi) and

Shukla (1972) stability variance ( 6%2)

. 2 1
and F values to test <= with (s-1),

s(t~-1) (r-1) 4.Ff. '

Variety Wy 732 F(i) with 2,114 4.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
16 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 tables of the variables W

2 = b ’ 1= i
G1 ¢ Sai’ Py Py o+ Sgy-
Variables 1 2 3 4 5 6
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 00,9299 0.,2155
5 , 1.0000 0,2486

6 1.0000



Table 4.9.1. Fooled Analysis of variance

Source df SS MS F
Varieties 2 654,.1250 327.0625

Locations 19 2034.4998 107.0790

Var x Loc 38 606.5001 15,9605 30,7821%*
Average Error 114 0.5187

* Significant at 5% level

Table 4.9.2, Treatment means of 20 varieties of sesame in

3 locations averaged over 3 replications.

Varieties Ll L2 N 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
TS5 81.333  74.667 77.667 233.667 77.889
T6 81.000 82,667 77.333 241,000 80.333
7 88.667 .82.333 85,333 256,333  85.444
T8 80.667 76.000 77.667  234.333  78.111
79 81.333 80.667 78,000 240.000 80.000
T10 83.000 93.000 86.333 252,333 84,111
T11 90.667 83,333 84.667 258.667 86,222
712 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
717 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



Table 4.9.3. Analysis of variance underER model

Source daf SS MS F
Total 59 1098.438
Variefies _ 19 678.187 35,694
Env + Var x Env 40 420.250
Environment 1 218,078
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 0.3BONS
4 1 T.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 i
20 1 11.503%*
Average Error 114 39,1357 0.5197

—_—_____-__—_____—_._—_.__—_—_——_————__.__—__-.__—_-—._—..._-.__—._

* Significant at 5% level

Table 4.9.4. Analysis of variance under FP model

Source daf Ss MS F
Genotypes 19 678.187 35,694
Environment 2 218,062 109,031
(Joint Regression)

Genotype X Environ 38 202.187 5.321

(Interaction G x E) :

Heterogeneity 19 88.998 4.684 9.03%*
(Among Regression)

Remainder - 19 113.189 5.957 11.48%*
Average Error 114 0.5187

* Significant at,5% level



Table 4.9.5, Analysis of variance under PJ model

Source df 58 FS ¥
Genotypes 19 1379.50003

Environients 2 432.93752

Combined Regression 1 406.90803

Residual (E) 1 26.02948

Interaction 38 433,06250

Heterogenelty of 19 177.15246 9.3238 4.27%
Regression

Residual (.ixE) 19 255.91003 13,469 6,16%
Popled grror 57 124,50001 2.18421

* Significant at 5% level

\

Table 4.9.6, Environmental indices under ER model (IJ)
and under FP model (Z,)

J
Environments Ij Zj
2.5500 2,733
. -0.5167 ~0,967
-0.0333 ~1.767

Table 4.9,7, Stability parameters tor 20 varlcetics under
three models (viz. ER, PJ and FP models)

Variety b S 2 b s 2
E S = E R S 4l
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 8.59
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 1.28 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
18 1.12 2.32 0.86 4.72
19 0,98 ~1.16 0,52 -0.49

20 0.74 9,95 16.84




~

wricke (1966) Ecovalence ratio (wi) and
Shukla (1972) stability variance ( Sy )
. ;% with (s-1),

Table 4.9.8.

and F values to test
s(t-1) (r-1) 4d.f.

Variety wl iy 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.

2 a-
i ¢ Sai
Variables 2
W, 1.0000 11,0000
2
T3 1.0000
~ b
Sai
by
)
i
)
3 2

Correlation tables of the variables W

\ ) =
b, b, , S, .
i i ai

3 4
0.8179 0,3951
0.8179 0.3951
1.0000 0.4845
1.0000

il
5 6
0.2785 0.8546
0.2785 10,8546
0.4022 0.9230
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 F
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
Total 179 0.0385

Source arf
Varieties 19 10628.2496 559.3816
Locations 2 79330.7495 39665.3747
Interacpion 38 6101.7503 . 160.5724 1.4937

Pooled error mean square
of Interactions pooled
error 152

Pooled error 114
Total 179 107.500



Table-4.13.1. Pooled Analysis of variance

Varieties

Locations

var x Loc

- Average Error

df MS
19 8189870.8343

2 3142588853.8360
38 7238507.7476
114 2969836.599

2.43%

* Significant at 5% level

Table 4.13.2,

Treatment means of 20 varileties of sesame in

3 locations averaged over 3 replications.

I10

- Il11
I12
I13
I14
I15
I16
I17
I18
I19
120

5755.317
6524.689
6969.053
7526.583
7539.487
7672.564
6122.536
7843.451
6505, 559
7192.800
5382.196
5356.716
4879.121
4238,147
5863,988
6214.356
5900.465
6737.633
6014.778
7028679

21210.539
23076.851
25889.849
25621.476
26015.117
35243.523
30048.141
30502.543
21005,783
21494,154
22200,772
30565.891
21746,175
30996,079
27209.312
31619,820
23691.959
18657.236
24982,173
31923.577

2845,630
2805,.259
4218.717
2866.437
3078,403
3548,.687
3647.215
3065,168
3147.676
3439.613
3786.516
2397.274
3387.070
3105,901
2915.,904
2395,417
1568,257
2437,216
1916.273
3040.487

Totall27268,052 523701.095 59616.127

Mean

6363.403

26185.054

2980.806

29811.487
32406,802
37077.624
36014.494
36633.009
46464.776
39817,893
41411.161
30659.017
32126.567
31372,485
38319.881
30012,369
38340,129
35989.117
40229.606
31160.678
27832,086
32913.222
41922,745

9937.163
10802.267
12359,206
12004.832
12211;004
15488,258
13272.631
13803.720
10219.674
10708,855
10457.495
12773,293
10004,123
12780.044
11996.372
13409,868
10386 ,894

9277.361
10971.074
13997.579



Table 4,13.3., Analysis of variance under Er model

Source af ss ' MS F
Total 89 6715853691.1010
Varieties 19 155611646.5595 §190080,3647
Env + Var x Env 40 6560242652,8930
Environment 1 6285182476.0437
Env x var (linear) 19 259617280,9600 13664066.7915 4,0%
Pocoled Dev 20 15442240.2381 772112,0357 ,260NS
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 699935.0561
18 1 2140336.0366
19 1 309279.9901
, 20 1 27711.9994
hverage Error 114 338561296.4630 2969835,933

* Significant at

5% level

Table 4,13.4. Analysis of varlance under FP uodel

Source df
Genotypes 19
Environment 2
(Jolnt Regress)
Genotype x Env, 38
Interaction (GxE})
Heterogeneity 19
(among reyression)
Remainder 19
Pooled Error 114

85 %] F
155611648.559 8190086, 364
6285182476.043 3142591238,021
1 275060248,374 7238427.639
259617805.480 13664095,401 4,6%
15442430.973 812759.590 .27

8909506,797

* Significunt at

5% level
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Table 4.13.5. Analysis of variance under PJ model

Source | af SS M F
Genotypes 19 354635787.01019

Environments 2 12619143558.50219

Combined Regress 1 12616370916.36657

Residual (E) 1 1772543,90716

Interaction 38 652068853.37829

Heterogeneity of

regression 19 619597816.46728 11.24%
Residual (GxE) 19 32471039.29519 0.58
Pooled Error 57 495960044 .86083 8701053,61958

* Significant at 5% level

Table 4.13.6, Environmental indices under ER nodel (Ij)'and
under FP model (ZJ)

Environments Ij ZJ
-5479,6805 ~-5683,7432
14341,9671 13584,9214
-8862,2770 ~-8593,1532

Table 4.13.7. Stability parameters for 2u varietles under
three models (viz. ER, J and rP nodels)

variety Dby Sai. by by 541
1 .79  -8878755.57 -.21 .85  -8388030,05
2 .86 -8575986.88 ~-.14 1,01 -8645886,42
3 .94 -8814338,68 -.06 .95  -8690717.70
4 .95 =7879714.97 -.04 .98  -6683165,55
5 .97 -8196578.98 -.03 .96  -7369502,07
6 1.37 -B8769346.24 .37 1.31 -8647677.42
7 1.16  -7832834-72 .16 1,15 =7508029.94
8 1.17 -8563651,08 .17 1.20 -8326878.55
9 .76 -8584419,.25  -,24 .70  _7516989.71
10 .76 -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 -BBT70133.59
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 L58  =5649904%,97
19 .98 ~-8600227,36 -.0 1.12 -3444286.35
20 1.25 -8881794.93 .25 1,33 -8528382,30



Table 4.13.8. Wrick (1966) Ecovalence ratio (wi) and
Shukla (1972) stability variance ( cT'z)

2

i

and ¥ values to test = with (s-1)
s(t=-1) (r-1) d.f.

[ .
O OV W ~3 0 U b WP

[ N L i L i a
O © 1 O N o W

20

14236163,1993
6467820.6443
1187235,3553
1605201.7211
1015490.2935

44230451,5838
9294809,3414
9306138,0386

18966448,7838

19043473,2437

11731654.,4055

17949832.9162

11926383.9721

25044689.1784
1232339.5013

22537236.2136
2063618.1831

37354702,9495

420471.2867

19451306,3430

7506837.3680
3191091,0606
257432.7707
489636,2304
162018.8140
24170329.5707
4761641.6255
-4767934,3223
10134774.4464
10177564.6209
6115443,2296
9569986,3433
6223626.1367
13511574.2683
282490,6349

12118543,3864

744312,1910
20350470.5429

-168547.,3108
10404138.5650

3.3391%*
.6578
.6587

1,4001

1.4060
.8448

1.3221
.8598

1.8666
.0390

1.6742
.1028

2.8114

-.0233

1.4373

* Significant at 5% level

Table 4.13.9. Correlation tables of the variables wi'
A

2

1 2
1.0000 1.0000
1.0000

1.0000

b VT
i’ Sdi'

3 4
0.2791 0.,2210

0.2791 0.2210

0.8758

1.0000

0.0347 0.8991
0.9014 -0.0962
1.0000 ~0.0925

1.0000
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Table 4.,14,.1. Pooled Analysis of variance

Source daf SS MS F
Varieties 2 117892.0030 58946.0039
Locations 19 57508,9931 3026.7894
Interaction 38 86805.0003 2284.,3420 2.44%
(Vvariety+location)

Average Error 114 936.1996

* Significant at 5% level

Table 4.14.2., Treatwent means of 20 varieties of sesame in

3 locations averaged over 3 replications.

e v Bt L e T o, B s o e B G e T e e T T e e e i o Bk n fan e ey T e ™ 4 o ey s Bm S G e P e o Tt e

T1 219,437 269,505 322.918 811,59 270.620
T2 262,514 253,946 356,723 913.183 304.394
T3 244,982 315,586 390,704 951.272 317.091
T4 298,186 324.082 352,469 974,736 324,912
T5 282,093 328,928 325,275 936.297 312.099
T6 314.607 455,132 421,546 1191.,285 397,095
7 213,476 370.902 353,957 938,335 312.778

T8 285,214 381.329 289.385 956,028 318.676
T9 259.951 267.143 387,953 915,048 305.016
T10 276.811 267,842 342,778 887.432 295.811
T11 207.813 281,718 357.716 847,247 282,416
T12 201,900 394.579 307.189 903.667 301,222
T13 179,025 278.018 377.974 ' 835,017 278.339
T14 150.181 - 491,193 364,027 915,401 305,134
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 6630.941 6771.165
Mean 241.217 331.547 338,558



lable «4,l2.3. ANRALYS1S OL varlance under LER moded

- e o e ot L e p G e i o e e ey e T e S0 P P (it e e P e B i (S o B e v s S T W= T o e (e £ Rt Sy S e e T e T — e o e B

Source daft SS MS F
Total 59 262207.007 3026.842
Varleties 19 57509.999
Environment + 140 204696,9389
Variety x Environ
Environment 1 117892.396
Environ x Variety 19 40090.432 2110.023 0.90 NS
(linear)
Pooled Dev ' 20 46714.258 2335,713 7.48%
Variety 1 1 1131.781
2 1 1679.816NS
3 1 2237.603NS
4 1 320,972
5 1 24,487
6 1 913.390
7 1 392.410 NS
8 1 4550,074~*
9 1 6672,142%*
10 1 2639,.355
11 ‘ 1 2277.768
12 1 4833.036%*
13 1 3928.417%*
14 1 1480.680%*
15 1 5.036
16 1 4325.671%*
17 1 4114.140%
18 1 2403,910
19 1 1114,456NS
20 1 1669,086NS
Average Error 114 106726.777 936,200

* Significant at 5% level

‘Table 4.14.4. 2nalysis of variance under FP model

Source af SS MS F
Genotypes 19 57509.999 3026.842
Environment 2 117893,004 58946.495

(Joint regression)

Genotype x Environment 38 86803.998 2284.316
(Interaction GxE)

Heterogeneity 19 40089.826 2109.991 2,25%
(Among Regression)

Remainder 19 46714.167 2458,641 2.63%
Pooled Error 114 936,200

* Significant at 5% level
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Table 4,14.5, Analysis of variance under I°J model

Source df &S
Genotypes 19 142243,00304
Environments 222284,00707
Combined Regression 222128,27205
Residual (E) 1 155,71874
Interaction 38 215141.01028
Heterogeneity of - 19 90388.85116
regression

Residual (G x E) 19 124752.15196
Pooled Error 57 148658.01334

* Signlficant at 5% level

i43 ¥

34 ,.66%

47.83%
2608.03532

Table 4.14.6. Environmental indices under ER miodel (IJ) and

under FP model (Zj)

) _??Yironment Ej ZJ
—52,5568 -06,125
27,7728 28,376
34.7840 37.748

o e e e o o ot et e e e 0 et e e 0 e e e e e e e e e e

Table 4.14,7, Stabllity pacameters tor 20 varletics under
three models (viz. ER, PJ and P mudels)

o A S TS Lo Sl
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 .44371 -2606.6274
6 1.2931 -1895,2095 .9836 -2402,5077
7 1.5707 -2416,1889 1.6333 ~2569,.2400
8 .4781 1741,4752 .5665 3671.5000
9 ».7892 3863.5433 .5115 6034.2936
10 . 3470 ~-169,2439 L3020 -1114,8203
11 1,2328 ~530.8110 1.2027 -746,3057
12 1.5291 2024.4369 1.1191 ~2007.4422
13 1.6404 1119.8179 1.3231 11860,5208
14 2,4446 -1327,9194 2.3391 . 2630.,4608
15 1.3593 -2B03,58629 1.5056 ~2590,8741
18 1.5301 1571.0718 1,38741 1855,3171
17 .2839 1305.5405 .1266 1854.8257
18 ~.0022 -104.6889 - 1904 ~1103,9452
19 .6555 -1694.1432 1.3346 2457,2265

20 1.1874 -1139,5133



Table 4,14.8,
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20
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Wricke (1966) Ecovalence ratio (wi) and

2
Shukla (1972) stability variance ( C‘i )
and F values to test
s(t-1) (r-1) q4.f.

1270.6190
2196,2108
2456,1696
2154,1938
1646,2351
1419,9202
2312,2534
6155,9629
6934,0338
5152,7371
2597,2235
6483,.4313
6345,9129
13781.3520
766.1609
5981,9602
7136.5494
8324.0375
1814.1134
1876.,1173

6712 with (se=

o5 F (2,114)
578.9913 .2535
1093,2091 4786
1237.6304 .5418
1069,8662 .4683
787.6669 .3448
661.9364 .2098
_ 1157.6772 .5068
$3293,0715 1.4416
3725,3322 1.6308
2735,7232 1,1976
1315.9940 5761
3474,9979 1.5212
3398,5991 1.4878
7529.3989 3.2961
298,7368 .1308
3196.4030 1,3993
3837.8413 1.6801
4497.5566 1.9669
880,9327 .3856
915.3792 .4007

.

————--—-—--————-——-—--—_-——-—.—_——_--—-—-_———_—_——____—...-._-_-

2 2
01 ‘e dil

1 2
1.,0000 1.0000
1.0000

b ! L g
10 Py oS4y
3 4 5 6
0.5843 0,2405 0.1304 0,5007
0.5343 0,2405 0.1304 0.5007
1.0000 ~0,0394 -0,1758 0.6395
1.0000 0.9476 .0.251s
1.0000 0.1758
1.0000

—__—_..__——..__———__—_—____—__—_——-.__——____.—___—_...—_______—
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DISCUSBION

The data on the yleld and other elevon ¢Gharacters
of twenty varleties of sesame obtained from three AQlfw
ferent locations - Kayamkulam, Pattambl and Vellayend
for the yoar 198283 by the Flant Braeding ﬁe,@axmnt
Of KaheU. Wore analysed for its stability by the various
technicues, and pxeaented in the previous chapter, From
the résults it was found that, out of the twelve characters
atuéie@ only nine cheracters show GE interaction. The
characters - langth of espsule, height, nunber of capeule/
plant were found ¢o have no GE interaction, hence they
were excluded from the present study. RAenaining nine
characteors sged yiald/plot, mumber of branches, circume-
ference of capsule, ramber of seeds/capsulc, nurber of
aays for flowering, 1000 seed weight, olil content percen-
tage, seed yield/plant, mivber of days to saturity - which
wars sh@wing glgnificantGr interaction, were tzken into

consideration for the present investigstion,

while investigating the characters = punber of seeds/
capaule, murber of branches, circumference of capusle it
was found that the by and b; valuea f£rom Sharbart and
Russell and Preeman end Perkins rodel were varying to a
very large extent cne o range (1% G)) of these peranaters

taking very exorbitant values., Hepce a study based on
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these parameters for the stability 6ﬁ the twaonty variew
ties may not be much meaningful. Moreover from the

table of interecorrelations of twelve charasters (srive

40 aspendin) it was seen that the charscter helght was
showing a significant positive correlation (0.6524) with
yield, Similarly the character mumber of soeds/capsule

is alsc having a significant negative correlation (=0,4479)
with oll content percentage, ‘Again the charictor, length
of capsule is having & significant negative correlation
with seod yield/plant («0.4564), As the chéxactexs. yileld
and seesd yvield/plant have beasn already taken into considew
ration, there is no further need to include the characters
height, length of capsule, number of seeds/capsule which
were showing irregular values for the stabllity parancters
in the case of ER and FP models ard also showing signifi-
‘cant’'correlation with other characters which were included
in the study, Hence the present investisntions wers mainly
based en six characters viz. seed yleld/slot; number of
days for flowering, 1000 geed weight, 6il content percaere
tage, sced yileld/plant, nurber of days to maturity and
the study through selection index method and principal
component aethod, The analysis of thess slx. choracters
and two different methods were presented 1ﬁ the previous

chapter, -
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In ordar to find the stable varieties based on the
G interaction studies, varietlies were ranksé cn the basis
of each charscter, sslection index method and primcipal
compenent analysis method based on five diiferent types
of analysis ; Eberhart end Rue@éll'n method, Yorkins and
Jinks method, Freeman and Perkins method, tirlchke's eco-
valence method and Shukla's stabillity varlance wmothod,
The stability parémeters of the twenty variztics were cale
culated undar these five cases and-were alropdy givén in
the results. Considering all these stability pararsters
analysis, the stable varieties were lccateﬁkam WO Ways -
{1) The varleties which sre satisfying by and b; nearser
o ons.'sdiz and saiz negrly gerc or negative (pon signi~-
ficant) and similarly Wi minimum and <T}2 non significant
taken as steble verieties, (ii) Bssad on the graph of the
paranataers b& and mean value of the charactor {the graph
of bi and nean value of the character are clmost identical
to bi anﬁ mean value of the character, hance only the
first type of graph were drown and presented in figures (.9
3 and 4) the varieties which were lying in tho renge
b & G;Ei and X & S5 were conslderad, it wcd found that
the varieties, 2, 3, 7. 12 and 19 w@re stablo. Again through
the 2nd wothod (graphical mathod) 2, 3, 4,'53 Te 11, 12,
16 and 19 were found to be stable, Hence &ne €an reasona-

bly conclude that the varieties 2, 3, 7, 12 ond 19 were
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stable, The stabllity parametric values for these five
varietles for the aix characters, selection index and
principal component analysis are as given ié Table 4,3,
Similarly the rmean values of the charactars of these five
varieties baced on the six characters seleg%icn index and

pkinctpal component analysis are given in!ﬁable 4,2

- From . the tsble of atabllity parametors under the rlot
yvield, it wasz found that the variesties 2, 3.and 19 can be
considercd as more stable, It eould be geon that 3612 in

all thede varieties were non-significant..

From the table of stability parametcrs under the seed
vield/plant, it was found that the varieties 2, T and 19
ware found to be more stable varisties, But enly the

variety 7 was showing a non-significant Suiz-values.

From the table of stablllity paramstar arﬁﬂz the cha-
racter 5il content p@rc&ntage, it cmald b cbservcd that

varieties 3, 7 arnd 12 were found to be stable out of these,

0 ﬁ‘

the variety 3 was having nonaaignificant sﬁi values,

From the.table_of stabllity parameters under the
character 1000 seed woight, the varietics 2. 3, 7 and 19
were found to be stable. Qut of these, verictics 2 and 7

were having nonesignificant sdiz values,

From the table of stability parameters under the

character number of days for flowering, varicties 2, 3, 7
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and 12 were found £o be stable varieties. Cut of those

only the variety 12 was showing p@nnaigni?*curt qdiz value,

From the table of stability parameters u&ﬁeﬂ the
character, number of days to m@turity it was found that the
varleties 3, 7 and 19 were stable, But & the varieties 3

and 19 u@f& showing nonesignificant Sdi va$ueaf

From tha table of stability paramaters - under selew
ctien inﬁex. it was found that the variezisw .2, 3 and i3
- Were mors Jtable. All these varisties worc MﬂQding 10 e

C significant uﬁiz valuga@‘

From the'établa of atebility parameters under pPrine
- edpal c&mmmnent, it was faura that the varicties 2, 3
and 19'ware«mcre.5tablﬁ. All these wore showing n@n~sig~

nificant ﬁdi? values,

Considering all these ehaféctess togatier 1t gould
be concluded that the varieties 2, 3 and ;? w@rs more
dig wers non-significant for the variety 2
in the casc of fmllowiﬁ§~eharacteta - plot yvield, 1000 seed

stabl 2 Dyt 8

weight, Selgstiaa index and p;incipal camﬁsﬁamts. " The
varisety 3 was showing non signifieant Sdiz in the following
characters - plot yield, oil content pa#ceﬁweg@, number of ’
“days to moturity, aelact&mn index and principcl components,
The varlety 19 was showing non-significant ﬁﬁi only in the
following cases « plot vielad, number‘aﬁ dava to m&turity,
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pelection index and principal component. Othor varietics -
7 and 12 were having significant Sdiz in the mojority of
the cheracters including plot yield, selacti@n‘index and

princisal component,

in order to have further analysis about the accepta-
Rility of these varieties 2, 3, and 19 (k.2, I35 284 and
Vayalathur), the mean values of the six choracters and
selaction index score and prineipal component score of the
top ranking five varieties 2, 3, 7, 12 and 19 wore exae
mined. The mean values of the character oé thaze verieties
were as given in Table 4.2. From this table, it could be
obgerved that the variety 3 (IS 284) was ronking lst in
the case of plot yield, meed yield per plant, marber of
days to maturity, oil centent percentage =nd principal
component analysis. Among the characters 1000 sesd woight'
and rumber of days for flowering the variety 3 was ranking
2nd and Iin the case of selection index, the rark of the
variety 3 (I8 284) was third, similarly zho vorlety 2 (k.2)
ranked third in almost all the characters oscept in the
cas® oI seed yield per plant, 1000 seed weight and selection
index score. Whereas the variety 19 (vVavalothur) ranked
£irst in 1060 sead wéight, second in nusber of days to
maturity, third in seed yield per plot, fourth and fifth in
the salection index score and principal cooponents res-

pectively, Hance it could be feasonably concluded that the
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varisty 3 (IS 284) is the most stable variety from
among the twenty varieties under consideration, le, the
variety IS 284 can be considered as the otoble variety
from smong the twenty varieties under txiai-mmﬁ can be

recomuarxiad for further investigation.



401: Stability paramaters

. Gead yield per plot

LT 1

nent Do, YOEMtY By syt by ~~‘igif "y e
2 kel 0.73 «940.06 1,050 . =2302.97 2167.1183 Non significant
3 1S 284 1429  =776.65 1.02 ~15656.69  2361.8514 ’e
7 42«1 1.60 =2235,51 1.58 =2564.70 . 2137,5184 .
12 $1.902 1,49  2470.24 1,02 =1817.,02 6311,3012 e
19 Vayalathur 0,55 «1900.25 0.62 215,88  1774.7707 e
20 vinayak 1,16  «981.26 1,37  3228,53 1904.7336 .o
Seed vield par plant ‘
2 a2 0e77  =0,987 0,76 =1.12 00320 von significant
3 15 284 wDo14  =0,038  =0,61 0,92 1.7034 e
7 42m1 1.37 4,080 GeB6 4,06 5,1456 significant
12 51,902 2432 2,817 =1.97  1.48 4.5023 ve
19 Vayalatiug  1.07 «0.936 D08  wd.69 D541 Non significant
20  vVinayak 1.28  ~0,852 1,07 =0.94 6,1797 e

144!



1000 seed weight

- Treatee

.2

ment Ko, variety By Saiz By Ba L
2 ke2 0.6 =0.022 0,91 =0.0391  0.0397 Non significant
3 IS 284 0462 0,013 0.86  0.0640  0.0793 e
7 421 0485  «0.010  1.06  =0,0353  0.0200 ve
12 51,902 1 1.56 =0,070  1.73  0.2658  0.1854 oo
19 vayalathur 1,09 0,043  1.38 «0,.0235  0,0686 .o
20 Vinayak 130  =0.013  1.39 =0,0316  0.0363 ve
041 content percentage
2 %ol L 1.67 0.378 1.71  ©0.2132  1.7588 Non significant
3 15 284 1,09 «0.113 1,09  0.0601 0,0391 e
7 421 1,32 1.76% 1.3 1.3823 2.1772 e
12 51,902 0.61  3.645 0.68  3,4493 4.1901 v
19 Veyalathuf =0.13 6,197  «l.13  5.8530 9,7971 Py
20 Vinayak Oel3 0,197 D08 0,337 2.39853 e

13 48



Mumber of aayn for flawaring

g;g(ati’ént Variety | bi Séiz ’ b*....‘.......--?ﬁiz W’i.
2 ke 1.2082 6.425 .1.1439 4.1813 9.80656 Non significant
3 15254 1.3377  2.304 1,0062 -0.7673  6.7413 . |
7 42=1 C 1,2199 12,110 1.4468 - 1,6519 15,5663 ve
12 51.902 048992 =1,987 0.7285 «2,3685 0.8981 . ve
19 Voyalathur '1,5516 =2.519 1,8433  ~2,4821 4.7536 ve
20 Vinayak 06908 w2,3B0 0,400  «2.0479 1.7817 - o
Number of days to maturity . _
2 ;2 0e66.  =0.02 .63~ -1.66  2,8372 Non significant
3- 15 284 0676 =1,18 0,75 ~2410 0.9891 e
7 42~1 De52 | 9426 0,08 1.57  10.8779 Cee
12 51,902 2,89 25.41 1,51 44,44 66,0372 vo
19  Veyalathur 0.98 1.16 0,86 ~0a45 0.4039 .o
20  Vinayek 0a74 9.95 0.52 16,84 12,2150 »e

5%t



Belection index

Treate ., L 2 . ) - z .
went No. Vagiaff;ﬁ @i | Bay b3 Bas | Hif .
2 Ke2 D86 .03575986.86‘=1503--»3645855,42 6467820.6443 Non significant
3 Is 284 - Ge9% ~B814338.86 0,95 . -8653717,70 i187235,3553 ’e
7 42«3 1.36 =7832834.2¢4 1,315 7500020.54 9294800.3414 )
12 54,502 123 ~315863461 0,98 =B537595.04 17949832,9162 “ae
19 Vayalathur 0.98 =8600227.36 1.12 =-8444286.35  420471.2867 e
20 | Vinayak = 1,25 -B8281794.93 1.33 =8528322,30 15451306,343 on
Principal compononts ‘

De70

L g

«1128.7825 =1.03

«2228, 4759

2 ke 2 2196,2108 Non significant
3 15 234 1219 =570.9966. 1,06 -1571,7756  2456.1196 ve
7 2= 1.57 =2416,1889  1.63 ~2563.24 2312,2534 re
12 54,902 1.53  2024.4369  1.32 11860.5208  6483.4313 e
19 Vayalothur 0.66 =-1694.1432 0.80  234.3262  1814,1134 o
20 vinayak 1,19 «1139.5133  1.33  2457.2265  1076.1173 v

A 4



Table 4.2, Masn yield

Treate 'Variet  Plot Seed 04l cone 1000 secd Ho.0f No,of . o, Frineipal
ment Ho, ' - EwY yield yleld/ tent per~ waight days daysto _U470 compo-
' ‘ {g) plant centage A -Flow= matum- ind nents
e ia) e SEing  rity X .
2 k.2 296.88 * 3.57 46488 2,46 36,65 79  10802.27 304.39
15 284 306.900 4292 . 50.08 2.65  39.16  87.22 12359.21 317.09
T 2.1 301,76 4.64 48,72 2440 34494 78.11 13272,63 312,78
12 514902 293.29 4.2 44413 2,62 41,84 79,00 32773.29 301,22
19 voyalathur 265.97 4.30 45,90 2,66 32,43 50.00 10971.07 274.08

8y
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SUMMARY

A comparative study of genotype-environient interaw
ction in 3@#@@& of twelve characters of @wenﬁy’vérietiea
was undertasken in this prosent investigation, 7The data
used for this study was from the experiment conducted by -
the Plant f@reeding Departmant of K.d.Us, Vellayeni at
three diffsrent locations - Kayankulam, Pattarbl and

Vellayani for the year 198283, The stability of the
petﬁormaneé of the varietios were Btudieﬂ,thﬁoughvtht
threae reétesaicn athods an@laiﬂcd by goerhart and Russel,
Perkins and Jinks and FPreeman and Perkins aﬂéjalsa through
Wricke's ecovalénce ratio and Shukla's stebillilty wvariance
method,

Ohisctivas of the study were (i) to evalunte the exise
ting techniques available for studying G& intcraction in
sesame (14} to develop new concepts and methodo to solve
some problems peculiar t¢ crop sesame like, non-linearity
of interactions, non=orthogonality of datn and different
patterns of gonotype~environment interactions that are en-
countered while studying the stability of varieties

similtanecusly for several traits,



Cut of the twalve chaoracters studied, only nine
characters were showing GF intersction, The characters w
length of capsule; helght, mirber of capsule per plant
wera found have‘n@ GE interacticn hence they ware rejected
from the present study. While investigoting the remaining
nine characters, tha characters « manbey of sceds per
capsule, number ¢f branches, circumference of capsule - it
was found that the b& and b; values from gmééhart and
Russell and Freeman and Perkine model wera vérying to a
very large extent go that the one op, rengs of these paras
meters {1+, ) was taking very exorbitant v&iu@s. Hence
tha present investigation is based on sim charccters - seed
yvield per piot, sesd yield psr plant, number of days for
fiowering, nunrber pf days to maturity, 1000 sced weight,
0l content percentags and the study through sclection

index mathind and principal component method.

Stablc varieties were locatad in two ways (1) from
the exaunilnation of stabllity paraneters, Uricke's aco-
valence ratic Wy and stability variance G‘ig {(id) by
graphlcal mzthod, Baged on these methods, 1i was conclue
ded that the varieties 2, 3, 7, 12 and 12 wore atable,
Considering all the characters togother it wos concluded

that the varietiea 2, 3, 19 (k.2, IS 284 and Voyslathur)



were more stable. The variegy IS 284 was'feund to be
more stable in the case of maj@rity of charactors « plot
vield, seed‘yielé perlplént, gﬁf ;Qntent parcontage,
mnber of days to maturity ané_g;ig;ipal componant analye
zis. Hence the variety IS 284\éan ba considered ag the
stable varisty from among the twenty varistics under trial

and was recommended for further investigation,
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APPENDIX I: Data on twelve characters of twenty sesame varieties for the )
location at Pattambi, W

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 48J8 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 2.7 082 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 S1.4 4.98 268.3

095,9 2.4 30.4 2,8 2.5 068 38,2 B8l 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 52,01 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 3.0 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 3.35 103.0

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 2.4 096 39.8 89 2,72 49.5 3.45 233.0

091,0 1.4 18,6 2.4 4.0 104 38,3 81 2.58 50.8 3.64 310.4

8e 095,7 1.5 1647 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 81 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 4.3 218.6

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 2.98  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 42,7 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 2.8 056 40.2 90 2.91 49.3 3.07 213.2
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 B2  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, 1251 5. 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 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
1231 3,2 49.7 2.6 2.8 060 40.5 88 2.70 50.3 4.31 212.6

097.8 2,5 28,2 2,5 3.3 108 41,9 90 2.56 46.6 3.50 194.5

16,  087.8 2.5 28.2 2.5 3.4 128 48,4 88 269 26.6 3.82 19707
_ 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 2,7 060 411 89 2,89 46.6 2.83 225.8
110.0 . 3.5 51,1 2.7 2.8 064 4413 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 2.62 254.8

105.3 3.3 34,2, 2.6 2.6 060 39.6 82 2,38 48.9 3.27 260,7

162,2 1.3 27.8 2.5 2.6 056 33,6 83 2.94 47,0 3.20 2115

19. 114,5 0.9 31,9 2.6 2.7 060 39,6 82 3.31 47.3 3.35 221.5
119.3 042 43,0 3.1 2.4 064 38,7 82 2.66 47.1 4.32  264.7

20. 112,5 2,2 30,2 3.6 2.8 076 40.5 81 3,05 44,6 3,50 321.5
117.7 2.4 235 3.8 2,7 076 35.4 82 3,16 44.5 4.3 2 15

106.9 2.4 28,7 3,7 2.7 076 40.0 82 2.53 44,6 254 51%%4
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1 2 3 4 5__ 6 7 8 9 10 . 11 12 g

149.7 3.2 27,9 2.5 2.5 048 35.1 78 2,58 45,2 2.58 213.6

1, 139.0 2.4 "26.0 3.0 2.5 056 35,7 79 2,59 45,3, 3.05 326.8
1463 2.4 27.4 2,5 2.6 044 36.8 78 2.50 45,21 2.79 221.9

155.4 1.2 37.2 2.4 2,6 048 39.0 77 2.41 45,6 3.10 192.3

2. 1625 1.4 33,3 2,7 2,7 056 37.7 T8 2.58 45.6 4.30 274.3
154.4 1.2 32,8 2.3 2.5 048 36.9 78 2.81 45,5 4.48 366.6

118,4 3.0 234 2.6 3.8 112 39,5 85 2,73 48,8 3.90 296.8

3. 136,9 3.3 324 2.5 3,5 120 39,2 87 2.95 48.7 5.45 260.0
136.5 2.5 20.8 2.6 4.0 112 40,1 87 3.21 48.8 3.76 333.7

137.3 3.2 344 3.2 2.8 072 37.0 81 2,57 47.3; 4.90 288.4

4. 127,5 2.6 34,3 3,2 3,0 072 37,5 85 2.32 47.5] 4.25 314.0
127.9° 1.4 24.2 2,9 2.4 056 33,5 81 3,09 47.3° 4.20 352.5

15047 3.7 33,5 2.5 3.0 072 37.1 76 2.8 43.2 4.30 312.6

5. 137.0 3.1 27.7 2.4 2.9 072 37,7 77 2,70 43.4 3,45 277.%
137.6 2.0 19,8 2.5 2.8 060 36,7 71 2.69 43.3 2.89  349.5

- 192,5 3.0 42,7 2.6 2.5 060 39,3 81 2,72 45,3 6.49  475.1

6o 15641 3.8 45,6 2.6 2.5 064 37.7 82 2.67 45.4 7.43 485.4
154.2 3.5 41,5 2,6 2.7 056 39.4 85 2,99 45,3 7)35 353.2

158,7 1.9  23.3 2,7 3.8 096 29,7 81 2.45 46,6 4.51 353.9

7. 155.0 2,7 27,0 3.0 3.5 136 31,1 85 2,46 46.6 4.06 346.0°
143.2 1.5 21.1 3.2 3.8 120 31.3 81 2,94 46,7 4,08 349.4

. 151,10 2.4 28,4 2.6 3.6 096 3459 75 2,84 44,1 4,38 352.4

8. 138,7 2.6 21.3 2.7 3.4 112 344 77 2,58 44.4 4.70 377.9
124.5 2.0 1648 2.5 3.5 088 3417 76 3.25 44,1 3.39  361.0

140,3 2.6 38,3 2.6 2.5 056 34.8 80 2.72 44.8 3.61 278.7

9. 141.2 3,3 35,3 2.6 2.4 044 37.4 82 2,50 44.8 4.50 239.0
135,9 3.1 28,0 2.5 2.4 044 36,7 80 2.98 44,9 2.80 239.7

10. 1 168,7 0.0 41,6 3.0 2.8 068 34.0 82 3.23 45,0 3.66 209.4
©137.5 05 35,2 3.00 3,0 076 37.0 87 3.55 45.2 3.92 234.1
156.8 0.0 28.8 3,3 2,7 072 33,4 80 3.38 45.1 5.15 304.9

157,5 4.6 33,9 2.6 2,7 048 38,4 83 3.46 45,3 5.20 250,0

11. 148.5 4,4 28,3 2,9 2.6 064 39.4 85 3,14 45,4 3.20 360.5

120.3 3.9 29.7 2.5 2.6 056 41.3 82 3,57 45,3 3.49 136.1 .

187.5 3.6 58,4 2.3 2,5 052 39,7 90 3.08 42.7 7.71 531.7

12, 162.9 3.8 40.3 2.5 3.0 056 40,2 90 3.29 42.8 6.93 327.3
167.3 3.1 29.1 2.4 2.6 048 41,0 91 3,52 42.7 4.30 271.5

140.5 1.8 32,9 243 2.5 044 36,1 79 2,50 43,0 4,94 359,0

13. 140,5 1.8 28,1 2,4 2,7 044 38,8 81 2,78 43.0 3.05 204.5
135.1 1.3 21.6 2.6 2.5 049 38.8 79 2,87 ,43.2 1,77 223.1

© 19548 3.7 55.1 2,5 2.5 048 38,8 80 2.70 47.1 6456 3644
14.  162,6 3.4 33,9 2,5 2.5 044 40.1 82 2.92 47.3 4.26 368.1
1565 4.0 43,0 2.6 2,5 052 41.2 82 3,09 47.1 B5.21  420.0

178.0 2.6 35,7 2.6 2.5 060" 35.2 81 2.86 44,7 5.30 284.4

15. 132.2 2.8 27.8 2.9 3.0 060 40.7 84 3.29 44.8 5.10 273.3
160.3 2.9 32,0 3.2 3.2 076 38.7 85 3.57 44,7 5.00 423.0

137.6 2.2 23.6 3.0 3.5 064 39.1 85 2,69 44.7 3,98 352.9

16. 159.8 1.7 18,2 2.6 3.7 120 37.9 87 2,81 44,7 5.84 394.1
142.5 2,3 2903 3.2 3,7 128 39,9 85 2,78 44,7 5.62 381.4

183.6 2.9 33.2 2.8 2.5 056 39.0 82 2.86 46.4 5,22  290.1

17, 165.1 3.4 35.9 2.7 2,7 064 39,0 85 2,91 46.5 5.44 353.0
135.1 2.6 25.8 2.6 2.6 064 39,6 85 3,07 46.6 3.60 202.7

152.4 3.5 29,3 2,7 2,7 056 38.0 81 2.70 47.4 4.45 274.0

18. 147.6 3.8 40.0 2.9 2,7 064 355 81 2,79 47.3 6.30 . 220.9
123.2 3.6 25.1 2.5 2.5 044 38,7 80 2.78 47.3 2.55 159.9

164.,4 1.7 39,9 2,9 2.5 @60 29.7 80 2.87 46,8 . 3.89 213.3

19.  159,7 0.9 46,4 2.8 2.7 068 30,2 80 2,79 46.8 6.29 425.7
1464 0.9 38.0 3.0 2.5 064 31.8 80 2,98 46.8 , 3.99 258.0

: 156,5 3.0 30.4 3.2 ‘3.1 064 35,1 81 3,08 44.1 @ 4,75 358.5
20, 142,9 3.1 27.8 3,5 3,0 072 35,7 85 3,07 44,2 ' 4.31 408.4
158,5 - 2.3 28.1 3.8 3.0 072 35.0 83 3.09 44,2 | 5.12  406.8




APPENDIX III: Data on twelve characters of twenty sesame varieties (1id)
for the location at Kayamkulam,

095,6 2.7 32,8 2.6 2,5 056 30,1 76 2,01 48,6 3.90 347,0

1. 086.8 1.9 26,1 2.8 2.5 060 30.6 76 2.03 48.6 3.25 272,5

079.,5 2.0 19,5 2.7 2,7 060 30, 76 2,08 48,7 2,00 328.0

118.8 1.1 21.6 2.7 3.0 056 31,7 78 2.16 48,7 2.70 319.0

2. 121.6 077 33.8 2.5 2.7 052 31.3 78 2,14 48,6 3.90 364,0

095.8 0.7 33.4 2.4 2.6 048 33,9 79 2.09 48,8 4.20 364,0

106,.8 4,0 32.2 2.3 3.5 112 31,2 86 2.58 50.1 5.90 414 ,0

3. 109 .8 2,6 24,9 3.0 4,0 128 35,3 85 2,33 50.1 5,30 345,0

083.8 4.7 35,7 2,6 3.7 112 38.4 87 2.41 50,2 5.90 379.5

104,7 1.6 22,1 2.6 2,7 060 32.7 77 2.10 46,4 3.00 315.0

4, 115,3 2.8 39,4 2,7 3.0 064 30,9 77 2,02 46 .4 5.50 408,.0

101.9 3.5 39,3 3.3 3.1 060 30.4 79 2,03 46.5 5,30 309,0

105.0 2.5 25,7 2.4 3.3 072 39,1 78 2.04 47.5 4,75  300,5

5. 075 .8 1.1 14,5 2.2 3.4 080 39.6 78 2.14 47,6 3.15 241 .5

100,0 1,1 16.8 2.3 3.2 052 37.3 77 2,28 27,5 3,90 413,0

099.6 2,4 27,8 2.4 234 052 33,8 77 1.81° 49.5 3.10 412,0

6e 106,2 2.5 27,6 2.4 2.4 052 38,2 37 2,02 49,5 3,70 449,0

088,.8 2.4 24,4 2.2 2.5 044 32.4 78 1,99 49,5 3.10 384.0

109,0 3.4 33.7 2,5 096 096 38,6 86 2.01 50.1 7.10 264,0

Te 109, 2,0 38,8 3.0 3.4 128 32,7 84 2,02 50.1 6.90 421,0

095,2 1.9 31,0 2.9 3.6 112 32,8 86 2,00 50,0 5,70 342,5

107.7 2,6 22,6 2.4 4,0 104 33.0 77 2,21 5085 5.80 298.0

8. 113.,2 3,0 28,3 © 2.4 4,0 088 37,9 78 2,10 50.4 6.25 259.5

078,5 2.2 18.7 2,5 4.0 104 37.9 78 2.05 50.5 3.50 278,8

097.8 1.9 38.5 2.3 2,7 052 31.6 77 1.96 48:1 4.10 380,4

9. 094,4 2.5 28,8 2.4 2,7 052 32,6 78 1.95 48.7 3.26 404.0

102.0 1.7 26,7 2.5 2.7 044 36.7 79 1,95 48.Q 3.60 360.0

117.4 0.2 39,5 3.3 2,8 096 31.2 85 2.34 48.4 5.60 331,0

10, 129.4 0.2 20,0 3.0 2.9 128 35.9 86 2.26 48,6 3,40 320,0

136,5 0.1 30.1 3.2 2.9 112 32.6 88 2.23 48,5 5,70 341.,0

. 097 .3 3.1 1.4 2.9 2.7 104 41 .6 85 2.52 43.8 2.50 344 ,0

11. 109,2 4,4 16,1 2.5 2.7 088 39.5 85 2 .40 43,7 2,40 360,0

102.0 4,4 24,0 2.7 2.6 104 39,0 84 2.40 43.8 4,30 339,.0

134 .5 2.7 34,0 2.1 2.7 052 4066 79 2,03 45.8 3.70 332,0.

12, 113,0 1.8 14.8 24,3 2,8 052 41,1 80 2,02 45,8 1.70 303.0

095,9 2.4 23.7 2.3 2,6 056 39.7 78 2,05 45.8 3,00 263.0

111.0 1,3 26.7 2.3 2.9 076 35.3 75 2.12 44,1 2.80 307.0

13, 124 .4 047 28,2 2.4 2.4 072 34,5 75 2.17 44,2 3.08 419.8

101.4 0.5 17.3 2.3 2.6 068 36.6 76 2.10 44,2 1,95 38045

118.,5 1.6 22,6 3.2 2,6 074 41,5 82 2,30 46.1 2.85 432.,5

14, 100.0 1.8 19.5 2.5 2.6 052 40,8 82 2,12 46,3! 2.6N 288,0

099,0 3.4 37.4 2.7 2.6 056 39,3 82 2 .06 46.1 4,50 34¢.0

097,.8 2.3 17.7 2.7 2.8 048 40,1 '86 2.39 44,1 2.50 298,0

15. 115.9 2.4 24,5 2.6 2.8 043 36,8 83 2.24 44,3 3.90 441 .0

092.2 3.7 33.6 2.5 2.7 048 38.4 83 2,19 44,1 5.75 316,5

098 .0 1.4 16.0 2.5 3.7 042 36.3 85 2,10 46,7 3.90 335,0

16. 120.0 3.3 33.2 3.0 3.7 042 39,2 89 2.10 46,7 720 278,0

10765 2.6 31.5 2.7 3.7 060 38.3 86 2.07 46,7 7640 30645

089.0 2.7 27.7 2.3 2.8 044 41.3 81 2,10 45,3 3,00 226,0

17. 089 .0 1.9 21.2 2.5 2.6 p56 42,7 84 2.08 45,3 2.47 213.,0

103,0 2.4 23,5 2.4 2.8 048 39,5 80 2.06 45,5 2.50 175.0

111}4 3.8 34.3 2.4 2.9 052 37.0 77 1.96 42.8 4,05 387.5

18. 091.1 2.7 2542 2.7 2.8 060 35,6 75 2.15 42,7 3.90 269,.0

086,7 3.5 22.8 2,8 2.7 052 39.6 27 l.98 42.9 4,40 232.0

104,9 2,0 24,4 2,5 2,9 048 29,5 78 2,15 43,7 3.20 235,0

19, 112,2 2.0 63.7 2.7 341 056 29,7 78 2,09 43,8 7.50 279.0

095,0 220 23.8 2.4 3.3 048 29,1 77 2,17 43,8 3.00 285.0

120.3. 3.0 30,0 3.6 3.3 064 34.1 77 2,05 43,7 4,90 397,0

20. 107.2 3.4 38.0 3.6 3.5 064 35,3 77 2,18 43.6 6.40 346,0
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ABSTRACT -
 The present study has been conducted to choose a
' consistent veriety for all the regions and oll seasons in
the light of genotype-environment interscticn with the
f@lléwing objectives.
{1} *o evaluate the existing techniqu@s uvailable

for studying GE interaction in sesand
'(11)-ta-ﬁ&velop new concepts and methods toe solve

gome problems peculiar to crop sesazne like none

linearity of interactions, non-scthogonelity of

~ data and different patterns of genstfpauenvirbnu

‘ment {GE) -interactions that are encountered while

studylng the stability of verietics ginl tanecusly
for several traits,

The datz used for this study was from .the experisent
conducted by the PFlant Breeding Department of Ferala
Agricultural Univeraity, Vellayanil at throe different
locationa - Kayamkulam, Pattambi and Vellayani for the
yea# 1982«83. Th@‘genotypic stabllity anolvais of Sherhart
and Buesell (1966}, Ferkins and Jinks (1968), Freaman and
Perkins (1971), wricke {(196€) and shukla (1972) were
studied. %he multivariate procedures - sclection index
method and pringipal component mothod wore also used t6
have a complete idea qﬁ'GE interaa&ian@ by “eking into

‘considerations ell the characters simultanecusly.



Stable varletiecs were located in two ways
{1) from the cxaminetion-cf stability paramcters (44)
by graphical method. <Considering all the characters
together it wae concluded that the varieties k.2,
I3 284 ard Vayalathur were more stable, The variety
I3 284 was found to ba more stable in the case of majo=
rity of characters. Hence the variety I3 2%4 iz the
most stabie variety from among the twenty varietlies

urkler donsideration,
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