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INTRODUCTION

Crop productivity ie the function of ite
adaptability, wvhile adaptability is a compromise of
fitnees (etability) end flexibility. Stability aay,
in fact, depend on holding certain morphological and
physiologicel attributes stesdy and allowing others to
very, resulting in predictable genotiype x environament
intersotion for the ultimste trait, yield. A population
which can sdjuet its genotypie or phenciypic state in
response to environaental fluctuations in such a wvay
that it gives high and steble economis return can be
teraed "well buffered”, (8ingh snd Singh, 1930),

The reasons for yield stsbility often are
unclear, Paysiological, morphological and phenological
mechanisms which impart stability ere meny and diverse,
dechanisas of yield stability fall into four categories;
genetic hctqrogtﬁi‘y. yield component compensation,
stirees tolerance and capasity to recover rapidly froa
stress (Heinriech et. al., 1983).

Brinjal (Splspyus aelongens L.) is one of the most
important vars season fruit vegetables grown throughout

India., iany verieties wvers evolved in this orop, for

higher yield and pest and disease resistance, There is



need to identify phenotypically stable line(e) whiech

could be recommended for cultivation in msrginal lands,
fertile lands and zlso in areas of stress, with no
substantial reduction in performsnce. Work on these
especte are rather limited in brinjasl. The present
inveetigation was formuleted with the following objectives:

(1) To olaesify the 26 lines of brinjal possessing
resistance to bacterial wilt into groups suited for low,
aarginal, average and high yielding environments.

(i4) To attribute ressons for the stability of
line(s), if any, and to identify stable lines with
" deairable fruit chasrsoteristiocs.,

(114) To estimate components of vsriesbility in the
26 lines winich could be made use of in orop improvement

programme.

(iv) To evaluete the lines for levels of resistance
to bacterial wilt and root knot nematode.

(v) To etudy root charsoters and establish relation,
if any, with yield.
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REVIEW OF LITERATURE

Parameters of genotype x environaent (¢ x E)
interaction are useful to measure adaptability and
stability in crop planta, Information on stability of
performance is vital in production and resistanoe
breeding programsmes. A number of atteampts are made to
assess the extent of G x E interaction in many of

the crops.

Esrlier methods of analysing ¢ x E interaction
were associated with the linear regression approach.
This ves first introduced by Mooere (1921) and vas
later given proainence hy Yates snd Cochran (1933)
wvho used the mean perforasnce of all genotypes in an
environaent as a suitable index of the environmental
productivity. This did not provide necessary inforamation
on the interaction of individual varieties with individual
environnent, essential for the recomaendation of
varieties to different agroclimatic sones. Pinlay and
Wilkinson (1963) used the regression technique to find
out the yield stability of barley genotiypes, although
they claimed that bdetter fits were obtained with log
transforaed yield values, In sesessing stability,
they observed that a simple comaparison of regression

slopes was not enoughi the overall yield level of a



genotype also had to be considered. The slope of

the regression line for esch genotype was, accordingly,
plotted against iis mean yield over all environaents.
Genotypes with a slope nesring 1.0 and a8 high mean yield
vere regarded as being well adapted to all environments.
As mean yield decreases, genotypes with high or low
slopes were regorded as being upoéitioally adapted to

favourable or unfavourable environaents respectively.

' Eberhnart and Russell (1966) also used the
regreesion approach., They regarded deviation froa
regression s another important component of verietal
etability, a stable variety being one with a regression
line of unit slope, deviation froa regression tending
to gero, and a higher mean performance. Perkins and
Jinks (1968) proposed that a regression of ¢ x E
interaction on environaental index should be obtained
rather than the regression of mean performance on the
environaental index. Tai (1971) used an essentially
similar technique as that of Eberhart and Russell (1966).
He employed an alternative method of fitting, using
aaximum likelihood estimates of a structural relationship,
vhere an appropriste joint normal distribution wvas
assuned., Based on the prineiple of structural
relationship analysis, the G x E intersction effect
of a variety is partitioned into two components.



They are the linear response to environaental effeots,
vhich is measured by a statistic cC, and the deviation
from the linear response, 5\ « A perfactly stable
variety has (oC, 1) = (=1, 1) and s variety wvith average
atability (oc, A) = (0, 1),

Ram et.gl. (1970) proposed phenotypiec index as a
parameter to estimate stadility. Chaudhury et. al. (1972)
proposed adaptability index as a better and reliable
estimate of phenotypie stebility. Lewis (1954) suggested
'‘stability factor' (S5F) as a simple measure of phenotypie

etability. It is given by SF = X HE ynere ¥ HE ena ¥ 1z
1=

are the mean values in the high and low yielding
environaents respectively. A value of ‘unity' for the
stability factor indicates maximum phenotypic stability.
Genotypes vith SF further away froa unity can be considered
unstable, This measure does not take the variability of
the genotypes over the varying environments into account.

Plaisted and Peterson (19%9) adopted the procedure
of obtaining combined anslysis of variance at all
locations for esch pair of varieties and coamputed
variety x location coaponent of varisnce for each pair,

Mean value of this variance component was then taken as

a measure of stability. The variety with the saallest
mean vas the most stable. The major drawback of this



procedure is that computation becomes tedious with

increased nuaber of varieties.,

Wricke (1966) developed a meihod to estimate the
ecovalence (W;) of genotlypes grown over several
environments, to meapgure the siability of performansce,
Ecovalence (W,) is the percentage contribution of the
1t genotype to the G x E interection sum of sguares,
ine varieties with sasller W; values were considered
stable., This method allows the partitioning of the
6 x E .interaouon sun of squares into componentis
attributable to the different genotypes, but it does
not allow the prediction of the performance of

genotypes over envircnaents,

Abou-E1l-Fittouh et. gl. (1969) applied elusier
analysis to classify locations used in variety trisls
in the U.S.A. They used a distance coefficient and a
correlation coefficient as a dissimilaritiy measure and
@ variable group clustering sirategy. Hemnson (1970)
propoesed that relative stability be measured as the
euclidian distance of a genotype froam the linear
response of an ideal atable genotype in a space vhose
covrdinate axes were environaents and whose origin
was the genotypic mean. The linesr response of the

siable ideal genotype is an arbitrary fraction of



the zrverage linear response of all genoiypes. lHanson
(1970) also proposed that comparative siability between
genotypes be measured as suclidian distance betwoen
genotypes in the same space as defined for the
deteraination of relative stability. This method gives
full inforaation on the relative magnitude of variation
among genotypes but no information on siailarity.
Mungomery et. g1. (1974), utilised cluster snalyeis

to group genotypes on the basis of similarity.
Siailarity vas defined as euclidian distance beiveen
gonotypes in the space vhose coerdinate axes were
environasnts and wvhose origin was sgero. This method
gives full information on similarily of response but
no information on mean differences or magnitude of
variation. Johnson (1977) developed an analysis
providing full information on hybrid similarity and
stabllity of response to emvironments. Genotypie
similarity was defined as the euclidian distence between
genotypes in the space wnose ooordinate axes were the
number of locations. The cluster analyesis arranged

the lines into groups wvhich were differentiable in
terms of mean and stability,

Geometrical methods aim to represent each object
(genotype or environment) by a point in some euclidian



space so that objeots which are similar to one another
are represented by peints which are cloge together,

The oconfigurstion of poinis is then investigated in an
attemptl 1o detect any underlying structure. Thus, unlike
cluster analysis, no structure is foroed on the data.

(Westeott, 1988).

Reports on G x B intersctiion and estimation of
etability parsmeters are very fewv in solanaceous
vegetables especially in brinjal. Andronicescu et. al.
(1962) observed that ecologiocel conditions effected
the expreseion of heterosis in tomato. Ognyanovas (1970)
noted that growth period being a stable charscter in
tomato was not influenced by wverietion in weather
conditions. Peter and Rai (1976) studied 25 varieties
of tomato snd found that daye to fruit amaturity, priamsry
branchea/plant and inflorescences/plant vere phenotypically
stable oherseters. They also reported that the tomato
varieties H8 101, 85 Pirst, Moaor and Merglobe were
suited for high yielding environments while Puea Early
Dwarf, Roma and B 2247 grew well in poor environments.
Kalloo and Pandey (1979) almo observed that HS 101 was
s highly stable variety. Olalde e%. al. (1983) observed
the effeet of G x E interaction in 18 tometo varieties

introduced froam Tour couniries, evalusted in three areas



in three years., The aost stable varjeties were

Nove 1 (Italy) and Cempbell 28 (U,E.A). Sharaa (1983%)
conducted stadbility analyeis of 15 tomato varietise
grovn in Punjab., Sweet 72 and Angurlats were suited

to high yielding environaents, Stofelle et. al. (1983)
vorked on stmbility differences for yield in fresh
market tomatoes., Ten lines vere evalusted. G x E
interactions vere significant for wveight snd nuaber

of fruits. Varieties Burgis, Castlehy 1035 and Duke
were atasble and suited to high yielding conditions
while the cultivar Flora Desde wae suited to low yielding
environmenis. Chong et. al. (1954) studied the effects
of genotype, environment and their interaction on
biological esrliness in twmsto and found that effects
of these three parsameters wvere significant, the effect
of environment being the greatest, Konstantinova et. gj}.
(1934) observed that genotypes with exclusively

Iggopersigon esculentus genetic background were more

stable than those with lyggpersicon pimpinellifolius
in their pedegree. Sharma and Nandpuri (1954) etudied

the stability of 15 tomato varietiee in Punjab. Punjasd
Chouhara, Punjak Kesri =2nd Punjab Tropic were considered
stable,
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The varietal trials under All India Co-ordinated
Vegetadble Improvement Project on round fruited varieties
of brinjal identified T, and Arka Eavneet to be high
yielding (1977-78). During 1980-82, trisls oonducted
at Indian Institute of Horticulturel Research, Bangalore
on long fruited brinjal indiocated Arke Sheel and H4 to
be superior. Varjetal trial conducted at Kerala
Agricultural University, Vellanikkare showed that SkK-6
and PBr 129-5 ranked high for yield in both the seasons
and their performances were at par., Trials at Haryana
Agricultural Univereity, Hissar (1983) identified
Azed Kranti (long brinjal) and PBr 91-2 and XK 202-9

(round brinjal) for north-oentral regions.
Iapliocations of Genetic divergence

Multivariaste anslysees utilizing Mshalanobie p?
statistios and canonical variate analysis (Rao, 1952)
are useful to quantify the degree of divergence in the

germplasm of various corop plante.

In tomato, genetic divergence was studied by Sachan
and Sherma (1971). They worked with 20 varieties obtained
from diverse geographical sources and grouped thea into
four distinet clusters. Genetic divergence was not
observed to be related with geographical diversity.



Peter (1975) grouped 25 tomato wvarieties into nine
clusters. They found Rome, an exotic introduction,
genetjcally thi moest divergent froa other exotic and
indigenous lines. Cuartero et. gl. (1983) grouped
28 varjeties of green pepper, based on 22 characters
into three groups. They found verieties with common
parentage in saae clusters,

ilost studise on phenotypic stablility are
conducted in cereal crops. Fublished inforastion
are available only in a few vegetables. This study
aimed to select sisble lines from a set of 26 lines
of brinjal known for their resistance to bacterial
wilt, |

11
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MATERIALS AKT METHOIS

The present studies were conduoted during two
orop seasons, June-Cctober, 1985 snd Noveaber-ilay, 1985~-86,
in the Instruciional Fara of Kerala Agricultural Uhivnraiir.
Vellanikkara. This fara is located at an altitude of 23 m.
above MEL and is between 10°32" K and 76 16™ E. It enjoye
& wara humid tropical oclimate,

Experiaental materials

The materisls coamprised of 26 lines of brinjal,
resistent to bacterial wilt., Twenty five of the above
lines were derived from 8M-6, a highly segregating line
reported resistant to bacterial wilt (3;§z§;i;?a§§;n. 1985).
The lines were evolved through sass, pureline, single
plant and single seed descent method of selection practiced
continuourly for six generations. (Sheela, 1982; Asha
Sankar, 19343 Jessykutity, 1985). Resistance of the
selected lines wae arsured through growing in wilt eick
s0il and looking for plants unaffecoted and healthy.

The genotype, pedigree and morphologioal deseriptiions

of the lines are given in Table 1,
Experizental design

" The 26 linees were grown in a randomised block
design with tvo replications. Two contresting environments,



Table 1, The genotype and Pedigree of the 26 Bruuai

lines

Geno type Pedigree

1. SM 6-6 PL 8K 6-npr/g1/0*=-1-1-1-1 (@)
2., SM 6-6 SP 8M 6-npr/gl/0*-1-1-1=1 (x)
3, 8M 6-6 M 84 6-npr/gl/0*-1-1-1-1 (xx)
4. BM 6-6 SSD 8¥ 6-npr/gl/0*t-1-1-1-1 (88D)
5. 5M 6-11 M 8d 6-npr/gl/0 -1-1-1-1 (xx)
6. SK 6-4 SP S 6-mpr/g/0*-1-1-1-1 (x)
7. SM 6-4 M 8M 6-npr/g/0*=-1-1-1-1 (xx)
8. SM 6-4 PL 8M 6-npr/g/0*-1-1=1=1 (D)
9. SM 6-4 SED 8 6-npr/g/0*-1-1-1=1  (S8D)
10. S 6~9 &P S¥ 6-npr/g/0 -1-1=1=1  (xx)
11, Sd 6-3 PL B 6-npr*/g/0*~1-1=1=1 (@)
12. 64 6-3 8P 8l 6-npr*/g/0*-1-1-1-1 (xx)
13. B8M 6-% S8D M 6-nprt/g/0%-1-1=1=1 (S8I)
14. SH 6-8 PL S8 6-npr+/g/0 ~1-1-1-1 (D)
15. BSM 6-8 M SM 6-npr*/g/0 ~1-1-1-1 (xx)
16. BM 6-8 SST 8M G-npr+/g/0 -1-1-1=1 (S8D)
17. SK 6-2 sp S 6-npr/g*/0*-1-1~1-1 (x)
18, 5M 6-2 M SM 6-mpr/g*/0*=1-1-1=1 (xx)
19. SM 6-1 PL SH 6-mpr*/g*/0*-1-1-1-1 (D)
20, 8 6-1 BP 8 6-mpr*/g*/0*-1-1-1-1 (x)
21, SM 6-1 M 84 6-npr+/g*/0*-1~1-1-1 (xx)
22, 84 6-T PL 8K 6-mpr/g*/0 -1-1-1-1 (@D
23, SM 6-T7 SP S¥ 6-npr/g*/0 ~1=-1=1-1 (x)
24. SK 6-T M SM 6-npr/g*/0 -1-1-1-1 (xx)
25. SM 6-T S8D S 6-mpr/g*/0 -1-1-1=-1 (58D)
26. PPC npr/g*/0*
npr - non-pricklys npr* - prickly
&* - purple; g - gresm; g' - wnite

o+ - longs 0 -~ oval

((? - Pure line selection

(x - Single plant selection

(xx) - m=ass selection

(SSD) <~ seingle seed descent

13
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high and low fertile, were developed in esch of the

twvo sesesons. The high fertile environaent was created
through use of farmyard amsnure (20 t/he) and a higher
fertiliger docéfn, PZOS:M&éO (75340825 kg/ha). The low

fertile environaent was developed with no application

of farmyard asnure and a reduced dose of fertiliser
(37.5820212.5 kg/he). There were two rows of length
7.5 m for each genotype/replication. Spaeing was

75 cm x 60 om. Ten plante were labelled randoaly end
observations recorded on these plante. The quantitative
characiere observed wvere days to flower, days to
harveet, plant neight, primary branches/plant,
percentage of productive flowers, fruits/plant,

average fruit weight snd yield/plant.
Statistical analysis
a) Analyeis of variance

Before proceeding with the detailed statiztical
analysis for the estimation of etability parameters,
all the characiers obeerved in each environaent and in
each sesson were analysed separately for the snalyseie of

variance as described by Ostle (1966).
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,“ ./u’t“bé"u 1 - 1 esnsse 26
J = 1 L A A 2

Where,
Yy * Performance of 1% variety in jth blook)

/4 = General meenj
t; = True effeot of 1% yarsety;

b, = True effect of j¥ ploek and

'13 = Random error. Restriotions sre

26 2
5ty =0Oend 5 b= 0
i=1 J=1

The actual break up of the total wvarisnce into

variance due to replications, varieties and error and

their expectations ere given in Table 2.

Table 2. Analyeis of variance of the design
Mean squares
Source ar Obsorved Expepted
Total 51
Between replicntions 1 i1
Be tween genotypes 25 H2 Error variance +
(nuaber of

replications x
genotypic variance)

Error 25 H, Error vsriance
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b) Estimation of variability

Variability exiating in the 26 lines for yield
and its componentis wvere estimsted as suggested oy
Burton (1952). The formula used in the estimation of
genotypioc, phenotypic and exnvironmentel levels are as

follows.

(1) Genotypic coefficient of varistion (gov) =

Genotypioc standard devistion x 100
Mean

(14) Phenotypic cocefficient of variation (pov) =

Phenotypic standard deviation x 100
Mean

(111) Environmental coefficient of varistion (eocv) =

Environaental standard deviation x
Mesn

100

(4v) Stendard error of mean =

Environasntal standard devistion
(Number of replications) +

The above eestiimates of genotypic, phenoiypic and
environaental standard deviations vere obtained by
solving the following equations from the respective

anelyeis of varianoe table for different characters.

ﬁ3 = Krror varisnce

“2 = Error veriance + (éoplicatxon- x genotypie
vagisnce)
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Genotypio variance = “2 l3
Rumber of replications

Phenotypie variasnce = Genotypic varience +
error varianoe

o) Estimation of stability parameters and genotype x
environment interaciione.

The homogeneity of error varianoes in different
environments wvas tested using Bartlett’'s test. Umweighted
analysis of verisnce of the data was carried out in
cases where the errors wvere homogeneous, to test the
G xE 1ntoractxen‘(PaSEL?*?$§3>. Weighted analyeis was
done i1 cases where the error variance was heterogensous.

(Tabl. 3)-

Table 3, Weighted anslyeis of varisnce of the pooled data

Source ar 8e
g
J=1
Environmenis £-1 1 ; wJP’z-c
Y J
J=1
t 5 2
Geno types t-1 s (= ijia)
i1 j§s=1
- C
2w
jar

G x E interaction (8-1)(1-1) Total 88 - Environasznis 88 =
(1) Genotypes 58
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vhere W, = ”2 042 = Error meen square in the
& 3B environment

r = NHuaber of repliocations in
each environment

s « Number of environments
+ = HNumber of genotypes

‘.5'1 = Crude &£ for J“‘ environaent

Py = Total for the %0 environment

2 S
¢ - ] g = = WP
S 473
L W 331
4=t )

Significance of G x £ interaction was tested using
the X2 test,

X" =« (n-4) (n-2) 1 with af (s-1) (t~1) (n-4)
n (n+t-3) (n+t=3)

1 = Interactiion S8

n = XNuaber of degrees of freedoa on whioh error msean
square wvas besed in each environment,

Rank correlation:r s It ie used to find the existance
of G x £ interaction. Here, the varieties sre arranged
in descending order of msgnitude ol the ocharscter, yield

in the different environmente, snd the correlstion
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meagured using the formulee,
6 =— as?
re = 1 - _ 4= whers,
No-K

di = difference in the ranks of a partioular
genotype in the two environments

N = Total number of observations

Thie is coapared with the table value and if found
non significant, we ean conclude the existance of

interasetion.

Once the G x E interaction was significent,
stability of each genotype wos assesped from the mean
verformance gver the different environmexnte using the

following aodels.

1. Eberhart and Ruesell model (ER model)
Yu = /“1 + bizi"éu ’
where

= Hean of 3R variety over all
environments,

by = Regression coefficient thai measures
the response of the il wvariety to
varying environments,

IJ = Bnvironmental index, obtained as
deviation of the mean of all varieties
at tae j“‘ environaent froa the grand
mean,



end §y; = Deviation from regression of tne 1\
variety in the j 'R environaent.

Ij ie ocbtained as,
Iy. - £ zs f_i_é- i = 1 XXXy 26
i t

t
i=1 j"

1'1 j - 1 sssee ‘

]
S0 that, IJ = 0
J=1

The “wo paremeteres of stability under tnis model

are,
s Y
3 .
Ja’ iJ J
bi = 2
S'_ 1
PRE
8 2 2
4.2 == Oiy - Se
1 Ju1 B8-2 r
& 8
where = 3132 -‘?12 -b = Iu
J=1 j.1 J
2
8 Y
w2 . o= 1,20
J=1 ]
3] 2
: (5 ")
. Tyt 2
J=1 = 1

]
=4



"1

The deiasiled analysies of veriance is given in 7able 4.

Table 4. Anslysie of wvariance under ER aodel
Souree aL } 8g WS
14 S 2
Total st=1 = = Yii - CF
is1 j=i
1 * 2
Verieties t-1 == Y, ° - uS,
B ®
i=1
Environment + +t 8 2 ] 1'1 2
Varieties x (8=1)+(t=1)(8-1) =— = ru - 5T -
Environment i1 j=i i=1 8
S 2
Y .
Environment 1 .1. ﬁ1 ’413)
(1inear) i
8 2
= IJ
J=1
s - 2
Variety x t 21 1313
Euvironment (t-1) = - S5 due to MS
(linear) i=1 8 2 environ- 2
5wl IJ nent
J=1 (1tnear)
%t s 2
Pooled deviation t (8-2) = = dyj US,
is1 j=i
-]
Variety 1 (8-2) = lcéuz
| =1
} 8 :‘ 2
Variety t (s-2) = tdy
J=1
Pooled error S(t=-1)r-1) Se?




The following 'P' testie were asde use of:

MS
(1) 7 = -—-2-- s Y0 test the equality of regression
coefficiente

8
(2) P = = Sy 8=2) , to test tne individuel
3=1 8¢l deviation from regreseion.

A variety with unit regression coefficient (by = 1)
and 5452 not significantly different from sero (84,2 = 0)
could be considered as stable., To test whether the
regression coefficients of individual verieties differed
sigrificantly from unity, tne following ‘'t' test vas

epplied.
1 = bi -1
BE (b)
where SE (b) = | MS due to pooled devistion t
8 .2
I
=

2. Perkins and Jinks model (PJ model).

Yi.i = _MUs a + Ej + 8y ¢ ._U' where,

M= grend mean of all genotypes over all environaents
dg = azditive genetic effect of the 1™ genoiype

E; = additive environaental effect of the jth
environment

84, = G x E interaction effect of tne 11 genoiype
at the j ' onvironment.



The effeots are defined as followss

S
Y
. TR
a4 ralale
Y.
= -

& * T -4y -~ By v+
The regression coeffiecient under this model i»
nothing but that in ER model reduced by unity. 54,°

remains exaotly saze 23 thast of the ER model,

The snalysis of varisnce under this model,

adopting earlier notations is given in Table 5.
Teble 5. Analyais of variance under PJ model

Source as &8
v 1,2 ¢ 2
Genotypes -1 T -
i=1 8 ]
Environaente :3: 7.32 "2
(joint ro;rcuion) % - 5%
% B Lt v, 2
Genotype x (t-1)(8-1) £ = Y42 - L. -
Environaent 4y =t
(é""gﬁ‘u“ i=1 j-'la i=t 8
x 8 Y 2
b —-‘1— * E&&-
= ¢ 5t 2
= Y ..al -
Heterogeneity 31 % L., 4 -t
among regressions f: 1 B > - il due
= 1 o
J environ-
=1 ment
Remainder (t-1)(8-2) 58 due t0o @ x E - 58 due %o
heterogeneity Se?

Brror 8(t=-1)(r-1) T




Here tne G x E interaction £S5 is partitioned into
tvo components, vis,, heterogerity among regressions vith
(t=1) 42 and reaainder B8 with (t-1)(S5-2)df.

The environments (joint regression) SS with (8-1) 4f
in this onse is the same as the environments (linear) 55
of ER model, with 4f = 1, Similarly, SS due to
heterogodity among regressions in this case is equel to
the variety x environment (linear) S5 of ER model, both
with 4f = (t=1), The pooled deviation SF with t(8-2) 4af
in the former czse is equal to the remainder SC with
(t-1)(5-2) df in this case,

3. Estimation of Phenotypic index (P,)
Ram et. gl. (1970) proposed phenotypic index as a

bei.ter end the eansiest estimate of phenotypic stability.

8

where Pu = difference betiween individual mean
performence of 1% genotype in J‘h environment and oversall
maean performance of all the genotypes in Jth environaent,

S = KNumber of environments
4. Estimntion of Adeptability index (Ay)

Chsudhury et. al. (1972) proposed adaptability

index (Ay) for each genotype mcross all the environments.



Ty

£

It was estimated as

8 A,
A1 -ﬁ.._j.'.‘.!.

i=1 8
Ty
wvhere AiJ = F 3 x 100 - 100

Iu = Y.J L .1 IJ
The estimations of regression coefficient (bgy) end

exvironnental index IJ are same as in ER model.
5. HWricke ecovalence ratio

Wricke (1966) suggested ecovalence ratio as the
percentage contiribution of a genoilype to the SE due to

G x E interaciion.

Eeovalence for 1@ genotype is

‘0 - L [ X )
W - = (Y - _ﬂ. v— :
i ( | ’ T Y expreesed

§=1

as percentege of the total of all W;'s.

A variety having the least ecovalence wns termed
the most stable and a variety with large ecovalence
value the least stable., A method wae suggesied by
Laly John (1984) to foram different groups of genoiypes
#0 that the G x E interaction is not significant witahin
any group, but significant between any iwo groups. The
gononypéa within a group are considered having sane

stability or rimilar response to differing environaents.



Component compensetion anslysis

Correlation coefficiente vere worked out between
etability parsmeters (by's) for yield and its components
to 1dentify marker charaoter(e) whose stability leads
to yieléd homeostasies. Direct and indirect effects of
coaponent characters vere estimnted by the path-~coefficient
anslysis, suzgested by Dewey and Lu (1959). The following
eet of simultaneous equations were formed and solved

to estimaie the direct and indirect effects.

r,, = P1' + r12P2y * r,,?,' * r,‘PQ, +* r15957

rzy = ?Qy + 2212,, + rZSP}y . rZ‘P*' + rZSPiy
r3’ = 93’ + r,1P1’ + r,szy + rs‘P*' + r35?§y
r*y - P&’ + r‘1P1’ + r42P2’ + r‘BP}' + r‘sri’
rﬁy = 25’ + r51P1’ +rr52P2' + rSSPQy + r54P4’

Where Py to Foy deno i@ coefficient of correlation
be twveen ocomponent o:aracters ( 2= Primary branches/plant,
1" Plant height, 3 = Percentage of productive flowers,

4 = Fruite/plant and 5 = Averasge fruit weight) and yield
homeostasis (y), ry, to r5y denote oocefficient of
correlstion among s8ll possible combinations of component
charaoters, P1’ to 95’ denote direct effects of coaponent

charactere on y.



The ebove equation is written in s matrix fora

showvn as
A ot B T c
(rw1 1 r12 r13 Tea r15 P1y
i ray 1 Foy Poy TFag PZ!
T3y 1 Py4 Txg P"
Tay 1 45 P4’
Foy g V) P

B matrix was inverted and this inverted matrix
vas multiplied by A matrix to obtain path coefficients.

Residual factor which measures the cgontiribution
of rest of the characters of the essual scheme, vas

obtained as given

Residual faotor h = (1 - BR2)Y

vhere R? « p21, + P2, + P2, + P2, . P2, +
2?1, Typ sz + 21’1y i3 PB: * 2P1, P14 P&’ .
2P1’ r1s Pﬁy * 2Py, ro3 P}, + 2y, oy P*’ +
2?2’ rys Pﬁy + 2P3y P34 P*’ * 2?5’ Ty5 Pﬁy *



4) Analysis of genetic Aivergenoce

The genetic divergence existing among 26 lines
wae measured by Mahalanobie p? statistics and canonical
variate analyeie. Tne oaloculation of D2 values involved

tne following steps (Murthy and Arunacnalam, 1967).

a) The vector of means of different characters for

each line and the coamon dispersion matrix wves estimated.

b) This mean vestors in (a) were transferred to a
nev pet of vectors of means of uncorrelated charasoters

(Y's) by the method of pivotal condensation.

o) The D2 betveen 1™ end § % varjety for K characters

K 2
was oalculated as Dzu . = (Ir‘ - th) e Ine K
t=1

component D~squarep were caloculatied separately and added

to get D24j,

d) Treating 'D' as the generslised statistical
distance, all populations were grouped into a number of
clusters. A computer oriented iterative algorithm for
formetion of olusters was used. (i) The two genotypes
having maximum D2 value between them were selected, they
are the nuolei of the two clusters. (ii) Each genotype
was conridered in turn and allocated to the cluster for
vhich its D2 value with the nucleus genotype was minimum,



(114) To increase the number of clusters by ons the
maxisus D? within the above two clustiers was found and

the genotypes naving maximuam D? was considersd as -ne
nuclei in addition to the nucleus genotiype of the
reaaining oclusters. The genotypes were re-assigned as

in (11). 7To decide the optimum nuamber of clusters, a
graph was drawvn with weighted arithmetic mean of averasge
intracluster D2 vslues against the number of clusters.

The point just beyond the maximum curvature vas taken as
the optimua number of clusters to be formed (Suresh, 1986),

The computetional method of canonical variate
analysis involved the following stepe (Arunachalam, 1967),
Eigen vectors corresponding to the largest two eigen
values wvae obtained. The principal oengonéntn corresponding
to these two vectiors were generated for esch variety froa
the urcorrelated mean values (Y's) and termed as 7, and I,,
24 end 2o values vere gomputed for each wvariety. A
scatter diagrem wes drawn with the 26 lines by taking Z,
on X~-axis and 22 on Y-axis.

e¢) Correlation (r) between yield and root charscteristice

Simple correlations (r) were worked out between

root characters, root length and volume with fruit yield.



£) Evalustion for wilt resistance

Wilt resistence wag eveluated by spotl planting a
highly susceptible weriety of brinjal - PPL with the 26
lines in & oompaot plot, Obeservations vere reoorded on

nuamber of nealthy plants where PPL wilted.

g) Observations on root galls caused by Meloidogrne
dnoognite

All the 26 lines of brinjal were evaluated for
presence/absence of root galle caused by K. jncoznita.
The plantie were uprooted after the last narvest, rootis
vere wasghed free of soil and observed for the presenee/

absence of gallse.

h) Survey on preferences for fruit shape and color
in brinjal

A survey wvas conducted to find out preferences
for shape and color in birinjal. A totial of 311 people
responded to the proforma. The format given for marking

the opinion wass

Vegetgble Color Shape
Brinjal 1. Purple 1. Long
2. Green 2. Oval

5. White 3. Round
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RESULTS

The data recorded in the presant study vere

analysed and the resultes are presented:

A. Estimation of varisbility in brinjal
B. Phenotypic stability enalyeis
C. Analysis of genetic divergersce

D. Observations on bacterisl wilt resisisnce and
studiee on root characteristice

A. Estiantion of variability in brinjal

Before proceeding with the detailed statiestical
analyeis, an snelysic of varisnce was conducted for
all the charseters recorded in each environment in
each season. The 26 brinjal lines exhibited highly
signifieanti differences for all characters studied.
The differences were significant at 1% level (Jabdble 6).
This indicated that there were inherent genetioc
differences among the brinjal lines evalualed.

The extent of variability present for yield and
ite componentis vere measured in terae of range, méean
and coeffiocient of variation, at genoiypioc, phenotypie
and environmentel levels (7able 7). Considerable

variaiions for all the charecters under study were



Table 6, Analysis of variance for vield smd its compoents in Brinjal

Mean squores

Source of
variation Iaye to Days to Plant Primary Percentage Fruits/ Average Yield/
fruit harvest height branches/ of product- plant fruit plant
set (cm) plant ive flovers wzi at (g)
&
By 131.94 118,06 84.17 0.49 1.97 83%.89 124.42 12238.15
, By 104.19 90.25 71.80 0.29 37.54 218.24 573.41 1118617.00
Replications 1 Bs  9.41 3.38  780.91 1.79 3.38 565.29 133.11  1364339.00
E‘ 237.13 109.56 ©48.00 0.21 6.84 566 .50 67.08 1031576.00
By 92,24 57.58* 247.62** 0.50* 755.62** 41.33%%  167.12%* 89544.05**
e Ey 199.64%  66.71%* 160,01** 0.71%* 645.64*° 46.36**  116.65** T4395.48++
olpes By 20.78%%  51.37%% 191.50%* 1.29** 604.06%*  154.46°*  124.89%* 233314.68%*
B,  30.04%* 76.T7°% 139.43%% 1.47** T761.63%"  54.85*" 110.44%" 65041.,32**
Err By 45.95 25.23 36.50 0.27 12.38 4.73 17.25 13328.68
or ,
B3 5,56 13.88  54.30 0.18 90.36 40,15 14,01 65955.74
Eq B.42 18.30 45.29 0.14 75.25 15.35 13.50 14179.56
E1 = High fertile environment during June-October 1985 *p = 0,05
Es = Low fertile environaent Juring June-October 1935 **p = 0,01
Ey = High fertiile environament dur ing November-ilay 1955-86
Ey = low fertile environaent during lovember-ilay 1985-36

¢t



Taole 7. Range, me2n, genotypic (gev), ohenoiyoic (pev) and environmential coefficiante ot variation (ecv) wiul respect
1o yield and its couponents

- - . . . Lverzge i
Components of Tays 1o Days to Plant Primary Percentage Fruits/ frriTJ Yield/
variation Tiret narvest neight pbrancnes/ of product- plant weirgt plant
fruit set (cm) plant ive Tlowers (3 (z)
57

£y 71.00-1156.90  101.00-1%1.,50 39.70-51.74 4.60-7.30 14.,75-6.07 10.69-35.50 30.31-76.08 501.30-1%64 .00
o 72.40-113.30 102,00-135.00 37.40-77.58 3.70-6.60 16.13-5%.43 5.40-34.20 27.34-66.37 237.70-1543,0C

Range Bz 85.30-99.78  99.44-121.40 41.33-95.57 _3.67-7.30 25.00-100.00 12.50-54.11 17.46-64.97  346.25-2663.76
E, 55.50-100.56  99.20-129.78 36.86-31.40 3.00-7.20 25.15-100.00 4.38-30.80 15.85-58.55 141.00-1090.39
B,  86.87+4.48 110.52+3.64 63.0444.70 5.91+0.37  40.54+2.54 1% 181 20 59,85+2.54  1099.83+109.18
Hean By 91.7534.79 114.1143.55 51.44+4.27 5.2040.37 51.4434.27 (549LI55  49.47+2.94  728.36+81.64
Bz 99.6341.57 109.7042.5%3  67.24+5.21 5.96+0.30 67.24+5.21  289x44)  37.93.2.65 1161.62+185.68
By 96.35+2.05 113.3443.02  62.01:4.76  4.9410.27 62.01+4.76 /79112 ¥ | 36.97+2.55  639.34384.20
By 5.37 3.57 16.00 5.72 47.54 21.81 14.5% 16.48
E, 6.62 3.99 15.23 9.03% 45.58 29.06 14.25 14.25
gy E, 2.93 3.95 12.32 12,50 32.71 26.16 19.53 25.05
Iy 3.41 4.77 11.06 16.52 32,13 24.82 13.83% 24.94
=1 9.37 5.37 19,16 10.50 43.35 26.63 15.99 17.52
By 9.92 5.94 19.27 13.46 46.46 32.24 16.54 21.65
eev Bs 3.92 5.21 16.49 14.40 36.62 35.11 21.97 33 .53
54 4.55 6.03 15.50 13.18 35.38 33.08 21.30 93.03
Eq 7.30 4.65 10.55 8.80 8.85 15.28 6.68 14.04
ey £ 7.39 4.40 11.75 9.99 9.14 13.93 8.39 8.40
Eg 2.55 3.40 10.96 7.13 16.46 21.92 9.87 22.61
Ey 3.01 3.77 10.85 7.60 14.82 21.88 3.94 13.63

e
v
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observed. The renge for dayes to first fruit set wes

71 (8M 6-8 PL) to 116,90 (SM 6~1 PL); days to harvest
99,20 (8M 6-6 PL) to 135.0 (8M 6-3 PL); plant height
36.56 om (SM 6-7 PL) to 95.57 om (84 6-2 SP); primary
branches/plant 3.0 (Sid 6-6 SP) to 7.30 (PPC); pereentage
of productive flowers 14.75 (SK 6-11 M) to 100 (PPC)
fruite/plant 5,40 (SM 6-1 M) to 54.11 (S 6-6 PL);
average fruit weignht 15.85 g (PrC) to 76.68 g (84 6~3 87)
and yield/plant 141.0 g (BM 6-6 SP) to 2668.75 g

(SK 6-4 ). The highest estimate of genotypie
coefficient of variation (gov) wvas observed for
percentage of produciive flowvers (47.54) followed by
fruits/plant (29.06). The gov was the lowesti (2.98)

for dsye to fruit set. The data indicated considerable
variability for fruite/plant and fruit yield/plant.

B, Phenotypie stability analyeis
e« Po0oled analyeis of varisnes

Pooled analyeis of vurianct wvas dons for sll the
quantitative charaecters. No signifioant genotype x
environaent (G x E) interaction was noted for days to
fruit set and days to harvest. @ x B intersciione vere
significant at 1% level for plant height, primary
branches/plant, pereentage of productive flowers,



fruite/plant, aversge fruit weight and yield/plant.

The associatien beilween two environaentis have
beern vorked out with the help of rank correlation.
Hon significant rank correlation cosfficientes were

obtained in all the cases. (Tsble 8)

Table 8. Rank correlation between varieiies in
difterent envirenaents based on yield

Environsents between wh&ci ‘Coeffieient of correlation
correlations vere obtained

. -y

B, amd E, 0.279 ¥
E; and B 0.030 ¥®
Ey, end E, 0.042 ¥°
E, and B 0,146 ¥
B, and E, 0.072 ¥

- - - - e SOV e >

NE 3 Not eignifieant
2. Pooled analysee of varisnce for stability

The analysis of variance of tne pooled datz under
Everhart sand Russell (ER model) is given in Table 9.
The pooled deviatiiorn was significant at 1% level when
compared against pooled error for plani height, primary
branches/plant; peroentage of productive flowers;



Table 9. Pooled sualysis of variance for yield rmd ite componente (%K model)

ean squares

Source of

Plant height Primary Percentage - F.uite/plant Average fruit Yield/plant
variestiion (em) branches/ of rd uaxﬁht (g)

plant productive (g
flowers
Geno types 249,01+ 0.36%* 13268 .40%* 70.52%* 198,.,125** 75465.92%*
Buvironment 3253.96 20.52 7155.10 2653.65 9090.48 39985840.00
(linear)
Env.+(Geno.x Env.) 83,73 0,62 141,44 59.05 135.70 102109.03
Geno. x Env. 36.33 0.42 33.42 43.91% 32.12%% 42476.32
(linear)
Pooled deviation 40.36%* 0.34* 41,99%* 16.47** 9.95 55674 .34%"
Pooled error 22.54 0.1% 2%.61 9.05 7.59 15038.08
*p = 0,05

Cal



fruitis/plant snd yield/plant., The G x E (linear)
intersotion was significant at 1% level for fruits/
plant and average fruit weight.

The analyeis of verience under Perkins and Jinks
(?J model) is given in Table 10. Hemsinder tera was
eignifioant at 1% level for plant height, peroentage
of productive f{lowers, fruite/plsnt and yield/plemt
and significant st 5% level for primary branchee/plant
and non significent for aversge fruit weight.
Heterogenity among regreseions was signifiocant at
14 level for fruits/plant and average fruit weight
and non significant for all characters wvhen coapared

to the reaainder part.

The ranking of lines based on Wricke's ecovalence
ratio 'W;' eould be used as a clue for grouping thea
so that interactiion within any group was non significant
and that between any two groups vas signifioant. The
split up of the inicraction §5 in to between and
within groupe are given in Table 11 and Appendiges
v, VI, V1I, VIII snd IX.



Table 10, Pooled analysis of veriznee for yielé end ite componentis (PJ model)

AR M A G A - TR GBI SISO G W D G S-S0 A SR U AT SN S WA B GRS AP SIS AR S G S SRS A S A S S G e

Mean squares

T G S G T

f::i::1°f Plant height Primary Percentage Fruits/plemi Average Yield/plaent
on branohes/ of product- fruit
plemt ive flowers weight (g)
Lines 249.01*» 0.86%* 1328,40%+ TO.52%% 198.12%* T5465.92*+
Environment '
(Joint regression) 1174.65 65.84 2385,03 2653%.65 9090.438 39985840.00
Line x environasnt 76.69 0.76 T5.41 60.38 42.07 98150.66
Heterogeni \
b tuoes Tesression 36.33 0.42 33.42 43.91%% 32,125 42476.32
Reasinder 41,97+ 0.352* 43.67** 1T .15+ 10.35 57901 ,.32%+
Brror 22.54 0.11 23.61 9.0% 7.9 15038.08
* p = 0.05

Cad



Table 11, B5plit up of interactijon S5 for yield/plant

Interaction ar 88 uS ) 4

lvitain group 1 36  T791608.74 21989.13 1.46

2

within group 2 87431.40 23143.80 1,94

3

within group 3 37309.48 12436.49 0,83

26346.72 8782.24 0.58
Between groups 291%099.8 107392.59 7.18**
Tolal 75 3965920.0 52878.93 3.52**

1 genotypes 16, 20, 26, 3, 14, 1, 12, 22, 5, 17,
19, 4 and 9 comej within group 1

genotypes 2 and 18 comen within group 2
genotypes 7 and 10 comep within group 3
genotypes 5 and 13 oomeh within group 4
genotypes 24 and 23 oomes within group 5

** gignificant at 1% level

3
3
4 witnin group 4 3 110123,86 36707.95 2.44
% witain group 5 3
27

W e

Stability parameters for plant heignt, primary
branches/plant, percoentage of productive flowers, fruits/
plant, average fruit weight and yield/plant were estimated
as proposed by Eberhart and Russell (1966), Perkins and
Jinke (1968), Rem et. gl. (1970), Cheudhury et. 21.(1972)
snd Wricke (1966),
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a) Plant height

Based on the grand aesn over all the environaents,
PPC was the talleet (76,37 om) and SH 6-6 SP the dwarfest
(42.89 om). Considering by 1 4 O, 54,2 03 P, -ve
Ay ~ve and W; ainimum, Si¥ 6-6 (P1, i, an& 88D), Sd 6-11 n;
SM 6-3 (SP, SSD), SM 6-8 (PL and 8ST), SM 6-2 i4, 5S4 6-T
(PL, M and SST) wvere the stable genotypes. (Table 12),

b) Primary branches/plant

Primary brsnches/plant was ihe highest in SM 6-8 M
(6.25) and the lowest in SM 6-6 SP (4.34). The lines
Sd 6-9 sP, SM 6-2 M, SM 6-T (PL, SP and 55D), were
stable. (Table 13),

¢) Percentage of produsctive flowers

Percentage of productive flowers varied wiéiy froa
90,41 in PPC to 28.54 in B 6-11 M, The lines SM 6-6 (PL,
i, SP), S 6-11 u, 8d 6-4 (5P, M, PL), SM 6-3 (PL, 8P, 88D),

8M 6-8 (PL, S8D), SM 6-2 sr?“%u 6-7 M were stable (Table 14),

d) Fruits/plant

Fruits/plant varied from 15.98 in SM 6-8 PL to
31,51 in PPC. The lines 5M 6-6 58D, SM 6-4 SSD, SM 6-9 SP,
s 6-3 5P, 8M 6-2 M, Sd 6-1 SP and SM 6-7 (S5, PL and 8P)
vere stable (Table 15)., From a graphical representation



Table 12. ©Stavility parameters for plant he ignt

Genotypes Mean by 4 84,7 ¥y Ay wi

SM 6-6 PL 59.74 0.96 17.90 -1.192 -0.04 .03
-0.04

SM 6-6 SP 42,39 0.25*%  -21.51% -13.05 -0.01 0.03
-0.75 .

S 6-6 M 60.67 0.85 -12.15 ~0.76 -0.03 0.01
-0.15

SH 6-6 SSD 60,17 1.56 21.84 -0.77 -0.05 0.04
0.56

SM 6-11 i 57.58 0.20 -16.36 -3.35 -0.01 0.0%
-0.80

SM 6-4 SP 63.19 1.38 -19.18 2.25 -0.05 0.01
0.%8

SH 6-4 M 64.55 1.86 5.00 3,62 -0.07 0.0%
0.86

S 6-4 PL 68,82 1.42 25.74 7.09 -0.05 0.04
0.42,

SH 6-4 SSD 56.71 0.88 100.82%*%  -4.00 -0.03 0.08
-0.12

SM 6-9 SP 66.82 0.99 -3.04 5.5 ~0.,04 0.01
-0, 01

SM 6-3 PL 62.42 1,54%%  -p2,22 1.49 -0.06 0.01
0.54

SM 6-3 SP 60.67 0.67 -15.16 -0,26 -0.03 0.1
-0.3%

SM 6-3 SSD 50.45 1.%4 39.80 -0.48 -0.05 0.05
0.34

SH 6-8 PL " 50.99 1.07 13,54 -3.94 -0.04 0.0?
0.07

SM 6-8 U 65.04 1.66 124 . 26%* 4.10 -0.06 0.12
0.66

SM 6-8 SSD 59 .82 1.52 -9.08 1.1 ~-0.06 0.02

. 0.92 _

SM 6-2 SP 65.84 1.17 -2.74 4.91 -0.04 0.01
0.17

SM 6-2 M 49.93 1,05 -19,13 -11.00 -0.04 0.0%
0.05

SM 6~-1 PL 67.58 ~0.48 40.06 6.54 0.02 C.14
-1.48

SM 6-1 SP 71.95 0.79 14.68 11.02 -0.03 0.03
-0.21

SM 6-1 M 71.50 0.71 97.45**  10.57 -0.0% 0.03
-0.29

S 6-7 PL 45.17 0.59 “17.43% -15.77 -0.02 0.01
-0,41

SK 6-7 SP 61.75 1.24 1.99 0.82 -0.05 0.02
0.24

SM 6-7 M 60,13 1.35 -8.09 ~-0.81 -0.0% 0.0?
0.35

SM 6-7 SSD 53,5% 0.89 10.99 -7.41 -0.0% 0.02
~0.11

PPC 76.37 . 0.62 69.25* 15.4% -0.02 0.07



Table 13, ©Otability parameters for primary branches/plant

o e e e s . e A - s B o T = T = = - - —

Genotypes Mean LIV Sdi2 Py Ay W,
SM 6-6 PL 6.08 1.00 -0.11 0.58 -0.,02 0.00
0.00
SM 6-5 SP 4.34 0.84 0.38% -i.16 -0,02 0.04
-0,15
SM 6-6 M 5.87 0.20 -0.05 0.37 0.00 0.02
-0.80
SH 6-6 SSD 5,41 2.56% -0,03 -0.09 -0.05 0.07
1.56
SM 6-11 I 5.75 0.27 -0.03% 0.29 -0.0% 0.03
~-0.73
SM 6-4 SP 5.93 1.54 0.70%* C.43 -0,0% 0.07
0.54
SM 6-4 M 5.85 1,57 0.25% 0.35 -0.03 0.0%
0.57
SM /-4 PL 6.04 1.57 0.25% 0.54 -0.03 0.04
0.57
SM 6-4 SSD 5.44 0.8% 0.43%*  -0,06 -0.02 0.04
-0.17
SM 6-9 SP 5.54 0.29 0.04 0.04 -0.01 0.03
g -0.73
SM 6-3 PL 6.00 1.16 0.31% . 0.49 -0,03% 0.03%
0.16
SM 6-3 SP 5.13 1.49 -0.07 -0.%3 -0.04 0.01
0.49
SM 6-3 SSD 5.14 -0.17 0.13 -0.36 0.00 0.06
-1.17
SM 6-8 PL 4.70 0.75 1.,09%*  ~0.81 -0.0? 0.09
-0.25
SM 6-8 M 6.08 -0.66 0,46%% 0.76 0.02 0.12
-1.66
SM 6-8 SSD 4.753 1.53 -0.08 -0.73% -0.04 0.01
0.53% ;
SM 6-2 SP 5.11 1.20 0.70%*  -0.40 -G.07 0.06
0.20
SM 6-2 M 5,52 1.80 0.11 © 0.0 -0.04 0.03%
0.80
SM 6-1 PL 5.41 0.86 0.24% -0.09 -0.02 0.03’
-0,14
SM 6-1 SP 5.55 0.70 0.32% 0.04 -G.01 0.0%
~0.30
SM -1 M 5.16 1.10 0.20 ~0.34 -0.02 0.02
0.1C
S# 6-7 PL 5,71 0.98 0.10 0.21 -0.03 0.02
-0,02
SM 6-7 SP 5.66 0.45 -0.05 0.16 -0,01 0.01
-0.55
SM 6-7 M 5.93 0.22 0.20 0.47 0.01 0.04
-0.78
SHl 6-7 SSD 5.37 0.66 -0.06 -0.14 -0.02 0.01
-0.%4
PPC 5.%5 2.45 0.60%* -G, 15 -G, 06 0.1



Table 14, BStability parameters for percentage of productivé flowers

Genotypes Mean bl/ i sd12 pl Al Wl
SM 6-6 PL 36.60 1.12 8,80 ~-11.40 -0.13 0.02
0.12
SH 6-6 SP 34.75 0.33 38.36 -13.25 -0.04 0.06
-0.67
SM 6~6 M 36.50 1,15 20,76 -11.49 -0.13 0.03
0.15
SM 6-6 SSD 42.52 0.42 60.68* -5.48 -0.05 0.07
-0.58
SM 6-11 M 26.54 1.%5 -20.40 -19.46 -0.16 0.01
0.35
SM 6-4 SP 31.64 1.48 10.18 -16.35 ~0.18 0.0%
0.48
SM 6-4 M 30.%4 1.15 -11.59 -17.66 -0.14 0.01
0.15
SM 6-4 PIL 31.30 0.07 0.51 -16.70 -0.01 0.07
. -0.9%
SM 6~4 SSD 52.99 0.46 9.4% 4.99 -C.06 0.C4
-0.54
SM 6-9 SP 42.%9 0.43 82,88% -5.61 -0.05 0.08
~-0.57
SM 6-3 PL 4%.92 0.45 27.14 -4.,0% -0.05 0.0%
-0.55
SH 5-3 SP 43.92 1.76 -9.46 -4.07 -0.21 0.05
: " 0.76
SM 6-3 SSD 45.16 0.98 35.70 -2.33 -0.12 0.03%
-0.02
SM 6-8 PL 35.61 1.17 -18.03 -12.39 -0.14 0.01
0.17
SM 6-8 M 39,54 0.28 159.15%*  -8.46 -0.0% 0.1%
-0.72
SM 5-8 $SD 44,30 1,22 -19.,25% ~3.69 -0, 14 0,01
0.22
SM 6-2 SP 36.79 1.48 0.88 -11.20 -0.18 0.03
0.48
SM 6-2 M 67.62 1.729 -10.30 19.62 -0.15 0.01
0.29
SM 6-1 PL 38.99 1.77 63.10% ~-5.01 -0.21 0.09
0.77 .
SM 6-1 SP 34.35 0.8% 6.64 36.35 ~0.10 0,07
-0.17
SM 6-1 W 27.33 1,41 -17.30 39.38 -0.17 0.0?
0.41
SM 6-7 PL 53,45 0.62 483,14 10,85 -G.07 0.0%
-0.38
SM 6-7 SP 49.19 1.80* -18.73 1.19 -0.21 0.0Y
0.80
SM 6-7 M 38,41 1.13 6.93 -9.59 -0.1% 0.02
0.13
SK 6-7 SSD 75.%5 0.71 4% .49 27.35 -0.08 0.04
-0.29
PPC 90,41 1.14 -18.00 42.41 -0.13 0.01

|



Table 15. Stability parameters for fruite/plant

o 2
Genotypes Mean bi/ 4 Sd Py Ai Wl
SM 6-6 PI 30.81 1.36 9.82 10.47 -C.27 0.03
0.36
S 6-6 SP 16.01 0,72 4.52 -4.3% -0.14 0.02
-0.28
SM 6-6 M 23.31 1,82%% -8.48 2.77 -0.37 0.04
0.82
SM 6-6 SSD 19,54 1.25 13.40 ~-0.80 -G.25 0.03%
0.25
SM 6-11 M 17.83 0.05* -7.54 ~2.51 -0,01 0.05
-0.95
SM 6-4 SP 24.94 1.18 37.57%* 4.60 -0.24 0.05
0.18
SM 6-4 M 23.55 1.43 -6.86 3.20 0.20 0.01
0.43
SM 6-4 PL 18,17 0.76 25.06% -2.17 ~-0.15% 0.04
-0.24
SM 6-4 SSI 19.08 0.48 -5.84 -1.26 -C.10 0.02
-0.52
SM 6-9 SP 20.42 1.28 -1.08% 0.03 -0.26 0.01
0.28
SM 6-3 PL 18.75 0.13 0.30 -4.2% -0.03 0.05
-0.87
SM 6-3 SP ,»20.10 0.66 0.37 -1.12 -0.172 0.01
~0.%4
SM 6~3% $SD 13.08 -0.12 25.64% -5.00 0.07 0.10
-1.12
SM 6-8 PL 15.98 0.%9 -1.14 4,20 -C.Cu 0.0%
~0,61
SM 6-8 M 19.36 -0.05 2%.74% ~0.98 0.01 0.09
-1.05
SM 6-8 SSD 16.63 1.02 -7.90 -3.71 -0.71 .00
0.02
SM 6-2 SP 13,81 1,09 36.19% -1.5% -0.22 .05
0.09
SM 6-2 M 18,30 1.99 0.62 -2.04 -0.32 0.03%
0.59
SM 6-1 PL 18,75 0.67 24,01% -1.59 -G.14 0.04
-0.33 .
SM 5-1 SP 20.10 1,15 2.37 -G.24 -0.24 0.01
0.15
SM 6-1 M 13-08 1.99 12.39 -2.26 -0.40 0.07
0.99
SM 6-7 PL 20.47 1.26 -0.97 0.13 -G.25% .01
0.26
SM 6-7 SP 21.56 1.99 14.51 1.22 -0.40 0.0
0.99
SM 6-7 M 26.42 2.30 17.3%2 6.04 ~0.46 0,11
1.30
SM 6-7 SSID 18.57 0.34 0.31 -1.77 -0.07 0.073
-0.66
PPC 31.51 1.26 -1.5% 11,17 -0.726 0.01
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as per ER model, it was observed that the lines 5d 6-6 PL
snd PPC were suitadle for above average environaental
oconditione, and the lines SM 6-6 (SP, SSD), SM 6-4 (i, SSD),
sS4 6-9 SP, Su 6-3 5P, BM 6~8 PL, Si 6-8 S5S5D, B 6~2 N,

SM 6~1 8P and SH 6-T7 PL were suitable for average
conditions (Fig.1),

e) Average fruit veight

It veried from 62.82 g in SU 6-3 SP to 24.33 g in
PPC. The stable lines were Sil 6-2 SP and Si 6-2 M
(Tﬂblﬂ 16)0

f) Yield/plant

The yield/plant ranged from 1208,38 g in Sid 6-3 SP
to 675.32 g in S 6-1 M. The stable lines were Si 6-6 M,
8M 6-6 S5D, 54 6-4 PL, SM 6-8 PL and SM 6-2 EP (Table 17).
The graphioel representation showed that the lines
SM 6-6 ?L and S& 6~3 SP were suited to above average
conditionsy the lines S 6-6 M, BM 6-4 PL, BM 6-8 S8y,
S84 6-2 87, Sl 6~7 PL and PPC suited to average conditione
and the linee SM 6-8 PL and SM 6-1 SP were suited to
oelov average oonditions (¥ig.2).

Component compensation analysis .

There was significant correlation between stability
for fruits/pleani and primary branches/plant snd stebility
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Table 16. Stavility parameters for average fruit weignht

Genotypes Mean bl/ i 5d;° Pj Al W,
SM 6-6 PL 36.12 0.89* ~7.39 -3.37 -0.14 0.00
-0.11
SM 6-6 SP 52.16 1.52 22.34% 6.17 -0.7 0.10
0.52
SM 6-6 M 39.72 1.27 4.74 -6.27 ~0.20 0.02
0.27
SM 6-6 SSD 50.86 1.23 44 ,66** 4,37 -0.19 0.02
0.23
SM 56-11 M 42,13 0.58 -36.42 ~3.,86 -0.09 0.07
-0.42
SM 6-4 SP 39.69 0.72 -5.84 ~-5.31 -0.11 0,05
-0.28
SM 6-4 M 50.10 0.64 -27.61 4,11 -0.10 0.04
70.36
SM 6-4 PL 49,24 0.55 -15.5C 525 -0.09 0.07
: -0.45
SM 6-4 SSD 52.25% 1.17 -6.59 6.26 -0.18 0,02
0.17
SM 6-9 SP 4%.93 0.65% 66.36%% -2.06 -0.10 0.04
-0.35
SM 6-3 PL 5%.97 1.27 11.12 7.98 -0.20 0.02
0.27
SM 6-3 SP y.62.82 0.53% -25.48 16.83% -0.08 0.08
' -0.47
SM 6-3 SSD 52.10 1.35 19.68* 6.11 -0,21 0.03%
0.3%5
SM 6-8 PL 45.62 0.74 -34.05% -0.37 -0.12 0.07
-0.26
SM 6-8 M 46,74 1.01 143, 1%3%* 0.75% 0.16 0.01
0.01
SM 6-8 88D 48,41 1.06 -35.27* ?2.47 -0.16 0.01
0.06
SM 6-2 5P 47 .60 0.86 -16.89 1.61 -0.13% 0.05
-0,14
SI 6-2 M 45.43 1.36 ~26.32 ~0.57 -0.21 0.05
0.36
SM 6-1 PL 4%.68 1.06 47,09 -2.32 -0.16 0.0?2
0.06 .
SM 6-1 SP 41.45 1.13 -9.38 ~-4.54 -0.17 0.0%
0.13
SM 6-1 M 42.28 1.2 ~33.32% -3.172 -0.19 0.05
0,22
SM 6-7 PL 48.58 1.12 B32.12%% 2.59 -C.17 0.02
0.12
SM 6-7 SP 46.835 0.78 =34 .75* 0.86 -0,12 0,02
-0.22
SM o-7 M 44 .07 1.20 -5.09% ~1.92 -0.19 0.02
0.20
SM ©-7 SSD 45.69 1.46 27 .47% -0.3% -0.23 0.06
0.46
PPC 24.33% 0.64 -34,01* -21.67 -0.10 0.04

=)



Table 17.

SM 5-6 SP
SM 6-6 U
SM 6-6 SSD
SM 6-11 M
SM 6-4 SP
SM 6-4 M
SM 6-4 PL
SM 6-4 SSD
SM 6-9 SP
SM 6-% PL
SM 6-3 SP
SM 6-3 SED
SM 6-8 PL
SM 6-8 M
SM 6-8 SSD
SM 6-2 SP
SM 6-2 M
SM 6-1 PL
SM 6-1 SP
SM 6-1 M
SM 6-7 PL
SM 6-7 SP
SM 6-7 M

SM 6-7 SSD

Stapbility parameters for yield/plant

1093.72
227.98
369.58
921.97
853.36
934 .71

1188.48
841,59
976.32
848,01
396.22

1208.3é

" 762.54
730.25
360,22
776.57
882,56
831.99
790.99
749.84
675.32
955.27

1000.66

1088.,62
32%.,02

756.66

0.48

11946.51
42473 .81 *
-12154.30
2858.506
87600,38%*
79427 .45%*
T8748.30%*
16766.45
43048.51*
53583 ,19*
86498.39%*
719.41

578.51

156993 .95>*
-15007 .31
8247.10
-12701.81
4154 .33
-18274 .56
61889, 15% %
17805.60
153101.,99**
136699 .9%* *
66043 .38% X

4751.48

261,58
~64.16
-22.56
29.83
-38.24
92.57
296.35
-50.25
34,18
-44.1%
4,08
316.24
-129.60
~161.59

-%1,99

115057
-9.5d
-60.19%
-101.15
-142.30
-216.42
A%.17%
103,52
196 .44
-69.12

-135.4u

~0.30

-0.35

-0, 11

-0.27

-0.24

-0.27

-G.14

-0.13

-0.21

-0.29

-0.15

-0.01

-C.18

~0.51

-0.39

-0.08

-0.14

-0.16

-0.21

-0.30

-0.30

0.01

0.03

0.06

0.05

0.05

0,00

0.02

G.03
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for yield (Table 18), 8tability of primary branches/
plant and fruits/plant contributed maxiaum direct
eftect. (0.548 and 0,464 respectively).

C. Analysie of genetio divorgonbo

1. Estimation of gemetic divergence through
Mehalanobis D2 stadistics.

The extent of genetic divergenoce among the 26 lines
of brinjsl was estimated utilising Mahalanobie D2 statistics
as desoribed by Raso (1952). For this analysis, seven
ocharscters - days to fruit set, daye to harvest, plant
nejight, primary branches/plant, oercentage of productive
flowers, fruits/plant, md»yiold/plant -~ were utilised.
The 26 lines were classsified into four clusters, vic.,

A, B, C and T during all the environaents. During E,,
cluster I was the largest with 12 lines. This was followed
by clustier A with 7 lines, cluster C with 4 lines and
cluster B with 3 lines (Fig.3). During E,, cluster B had
the largest nuaber of 10 linee, followed by cluster C
with 9, cluster D with 4 and cluster A with 3 lines
(Fig.4). In 33 aleso, eluster B had largest number of 11
lines, followed by cluster C with 9, cluster D with 4 and
finally cluster A with 2 lines (Fig.5). In E;, cluster
C had 15 lines, followed by clueter B with 8§, cluster D
with 3 and finally, oluster A with 2 lines (Fig.6).



Table (8. Direct and indirect effects of the coaponent characters to induce

homeostasis in brinjel

Correlation
with genetic
hoasostasis
1 2 3 4 5 of yield
Primary branches/plant 0.001 0.548  0.009 0.089 -0.101 0.546%*
Percentage of productive
flowers -0.038 0,066 0,071 0.154 -0.114 0.139
Fruits/plant 0.011 0.105 0.024 0,464 -0.001 0.60%+**
Avuragc fruit |
veight (g) -0.010 0,134 -0.,020 =0,00% 0.411 0.246

halod P = 0.01

Residual effect = 0,292

The underlined figures indicate ihe direct effect, the reaaining
ones (1 to 5) are the indirect effect.

b



CLUSTER VARIETIES

a-i0, 13,14 ,15,16,13, 23]
B-[20,21,26]
c-[9,18,22,25]

p-[1,2,3,4,5.6,7,8,11,
12,17, 24

FIG.3. STATISTICAL DISTANCE AMONG 26 LINES OF BRINJTAL DURING Eq.

CLUSTER VARIETIES

A-[1,12,15]

B—[2,4_,9, 10, 11,13 16
18, 22,23|

c—[3,5,6,7,5,14,:7,19,24:]

o-[20,21,25,26]

FIG.4. STATISTICAL DISTANCE AMONG 26 LINES OF BRINJAL DURING Ez.




CLUSTER VARIETIES

A=[2,14]

B—[1,3,6,7/ 10,17,20,21 ,23
24,26]

c-[5,8,9.11,13,15,16,19,25 |

D-]:4, 12,18, 22]

FIG.5. STATISTICAL DISTANCE AMONG 26 LINES OF BRINJAL DURING Ez.

CLUSTER VARIETIES

A [7,26]

B [2,4,14,16,17,18]

c [1,3,5,6,8,9,10,11,12,13
19 22,23, 24,25
D- [«5, 20,2|_J

FIG.6. STATISTICAL DISTANCE AMONG 26 LINES OF BRINJAL DURING EZL«
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The intra and inter cluster average I values are
pregented in Tables19, 20, 21 and 22, 1In the first
environment, distance wes maximua (16.32) between
olusters B and D. In By, the maximum interoluster
average D value (25.5) was observed between clusters A
and D. In By, interciuster distence wvas maximum between
clusters A and B (16.77) and in B,, it was maximum between
A and C (10.8),

2. BEstimation of genetic divergence tiarough

ocanoniocal variate analysis.

The extent of diversifieation, expressed as
percsntage contribution of oanonieal roots indicated
that more than 80% of totel genstic diversity present in
26 lines of brinjal were sccounted for by tae firet two
roote in all environmentis exeept in E, where the
ocontribution was 69%. The relative disposition of
varieties in Zy - Z, graph sre given in Pig.7, 8, 9 and
10. This reflected a broad parallelism between olusters
obtained by dahalsnobis p? analyeis and canonical variaie
analyeis. Hovever, some disorepancy was observed with
clusters B and C during B4y and B and C during 22 with

diepomition as in D2 analysis.

D. Association between root charaoteristics, and priaary
branches/plant, plant height and fruit yield.



Table 19, Genetic distence (D) between and within clusters during E,

NHene of Lines within cluster Inter and intra cluster dinanc;;
cluster
A B < L
A sd g—g SP, SM g-—s §SD,
SM 6-8 PL, S¥ 6-8 M
M 6-8 58D, BN 6-1 PL, 2,93 15.68 11,93 8.50
SM 6-T7 SP
S 6-4 SSD, SM 6-2 M, :
SM 6-7 L, SM 6-7 SBD 4,40 10.20
D 8M 6-6 PL, SM 6-6 8P,
8M 6-6 i, SM 6-86 S8BD,
8K 6-11 M, 8M 6-4 SP, 4,82

SM 6-4 M, SM 6~4 PL,
8H 6-3 PL, BK 6-3 SP,
SM 6-2 SP, SM 6-T M

The underlined values indicate the intra cluster distiances.

(#1041



Table 20. Genetic distance (D) between and within clusters during E,

I S YD A W G -

Name of Lince within cluster Inter anéd intra cluster distances
¢luster
A B C D
S 6-8 i
B 84 6-6 SP, SH 6-6 85D,
SM 6-4 SSD, SM 6-9 BP,
8¥ 6-3% PL, SM 6-3% 85D, 5,171 9.07 13.33

SM 6-8 SSD, SM 6-2 M,
SM 6-7 PL, S 6-7 SP

-1 L
BN 64 -4
SM 6-4 PL, SM 6-8 PL, 6,41 18,18
sM 6-2 SP, SM 6-1 PL,
SM 6-7 M

D Sd 6-1 SP, SM 6-1 M, 8,99
8M 6-7 SST, PPC

The underlined values indicate intra cluster distances

-

A



Table 21. Genetio distance (D) between and within clusters during B’,

R

Kame of Lines within cluster
cluster

Inter and intra oluster distances

A B c D

A sM 6-6 &P, SU 6-8 PL

B gd 6-6 PL, Si 66 M,
SH 6-4 SP, Si 6-4 M,
S 6-9 8P, Sﬁ 6-2 8’.
8M 6-7 SP, ox 67 M,
PPC.

c SH 6-11 M, SM 6-4 PL,
SK 6-4 55D, SM 6-3 PL,
8 §-3 SST, Sl 6-3 M,
8M §-8 §SD, SE 6-1 PI,
SM 6-7 SSD.

D SM 6-6 SSD, Sd 6-3 SP,
SM 6-2 M, S 6-7 PL

4.63* 16.77 10.41 11,13

.95 11.53 .25

5.4  9.57

- o - n -

The underlined values indicste the intrscluster distanoces.
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Table 22. Genetic distanee (D) between snd within olusters during E‘

D W G W G- B Gl WY

Keme of ILines within cluster Inter and intra cluster distanoces
cluster
A B C P
A SM 6-4 N, PPC . 5.43 9.27 10,80 9.27
B SM 6-6 SP, Sd4 6-6 S8BT,
& 6-8 PL, SH 6-8 £SD, 4,71 6.30 8.09
88 6-2 8P, SH 6~-2 M.
c 8M 6-6 PL, S4 6-6 M,
S 6-4 SP, SM 6-4 PL,
SM 6-4 58D, SM 6-9 §P, 4,14 6.96

SN 6-3 PL, SM 6-3 SP,
8d 6-3 SED, SM 6-1 PL,
SM 6-7 PL, SM 6-7 EP,
sad 6-11 M.

D SH 6-8 M, SH 6-1 8P
S 6-1 M. ' 246

- - -

The underlined values indicate the intras cluster distiances.
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Significant positive correlation was obeorved
betwveen root volume and fruit yield/plant. (Table 23),
Correlations between root volume and primary branches/
plant, root volume and plant height, root length and

'yield, primary branonhes/plant and height were not
signifiocant,
Table 23, Correlation between root characteristios

ané plant height, primary branches/plent
end yield/plant,

Characters Root volume(al) Root length(eoa)
Plant height (em) 0,090 0.152
Primaery branches/plant 0,226 0,065
Yield/plant (g) . 0.662%* 0.151

p = 0,01

Observations on root galls caused by ilelojidogyne
Ancogmita.

29

Among the 26 lines, galls were present on the roots

except in SM 6-7 PL and Sit 6-11 M in all the replications.

Evalustion for wilt resistence

The 26 brinjal lines were evaluated under field
conditions slong with susceptile check Pusa Purple lLong
during October-ilay 1985-'66. The lines Sif 6-6 PL (15%)
SM 6-1 8P (5%), 5d 6-1 & (5%), SH 6-T SP (10%)end



SM 6-8 M (20%) were resistant to wilt. The linee SM 6-6 M
(25%), B 6-11 M (408), 8X 6-4 M (40%), BM 6-4 PL (304),
Sid 6~4 S8D (35%), 8M 6-3 88D (30%), 5M 6-8 PL (408%),

si 6-8 S8D (30%), SH 6-2 5P (30%), SM 6-2 M (40%),

SM 6-7 M (30%), SM 6-T SBD (25%) end PPC (40%) were
moderately resistant. Tue lines SM 6-6 SSI (50%),

EM 6-4 SP (45%), BM 6-9 8P (50%), SM 6-3 PL (4%%),

SN 6-3 8P (45%), SM 6-1 PL (45%) and SM 6-T7 PL (45%)

vere moderateiy suseeptible to bmcterial wilt (Table 24).
The suscepiible oheok Fusa Purple Long showed 100% wilt

incidenoce.
Survey on preference to eolour and shape in brinjal

The survey showed that there wae high preference
for white long (23.79%) fruite followed by purple long
(22.5%) fruits. (Table 25),



Table 24. Evsluation of btrinjal lines for reasction
to bacteriasl wilt

Lines Total Number of Diseunese
nuaber of plants reasction
plants  wilted (%)

SM 6-6 PL 20 3 15 (R)

SM 6-6 SP 20 10 50 (&)

8N 6-6 M 20 5 25 (uR)

SM 6-6 SSD 20 10 S0 (us)

SM 6-11 M 20 8 40 (MR)

BM 6-4 SP 20 9 45 (u8)

Bd 6-4 M 20 8 40 (4R)

SM 6-4 PL 20 6 30 (MR)

8M 6-4 SE&D 20 7 35 (WR)

Sd 6-9 SP 20 10 50 (uS)

sS4 6~3 PL 20 9 45 (is)

sS4 6-3 SP 20 9 45 (M8)

8 6-3 &SI 20 8 30 (&R)

SM 6-8 PL 20 6 40 (MR)

S# 6-6 M 20 4 20 (R)

SM 6-8 SSD 20 6 30 (MR)

S 6-2 SP 20 6 30 (adR)

8M 6-2 M 20 8 40 (M4R)

S 6-1 PL 20 9 45 (us)

SM 6-1 SP 20 1 5 (R)

SK 6-1 X 20 1 5 (R)

SM 6-7 P1L 20 9 45 (us)

s8d 6-7 5P 20 2 10 (R)

8id 6-7 M 20 6 30 (dR)

SH 6-7 SST 20 5 25 (uR)

PPC 20 8 40 ()

R <~ Resistant, 20f plants wilted
MR -~ Moderately resistant, 20~-40f plants wilted
MB

= Hoderstely susoceptidle, 40-60% plentie wilted
(Mew and Ho, 1976)



Table 25, TPreference to fruit color and sghape

in brinjal
Characters To tal Bumber of FPercentage
nusber of people preference
respondants prefering
this
oharaoter
Purple long 311 70 22,5
Purple oval 311 58 18.65
Purple round 31 35 11.25
Green long 311 39 12.54
Green oval 311 7 2.25
Green round 311 0 0.00
White long 311 T4 23.79
White oval 311 19 6.1

White round 311 9 2.39
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DISCUSSION

Brinjal (Sglenum melongena L.) is one of the most
importent wara season fruit vegetables grown througheut
India. A good number of varieiies are evolved to suit
loecal conditions and aesthetic preferences., Presence of
a large nuaber of varieties creates managerisl problems
particularly in a seed industry oatering to requirements
of different farming systeas mnd conditions, Identification
of a phenotypioelly stiable variety is all the more
important in such eituations. Phenotypically stable
varjeties are particularly of great iaportancs in
countries like India, where environmental conditions
differ from one geographio sone to another and even
vithin one geographic sone itself. A breeding programme
aimed at developing phenotypically stable varieties,
requires information on the extent of G x R interactions
for yield and more partioularly the intersotions between
oomponent characters of yield and environaent. This
prograaze could have two approaches. One is to identify
developnental sequences wvhich can counterset the
fluctuatione in environmental eonditione. The other
approach =may be identifying component charscters, wvhose
atebility, 1f manipulated and regulated, could bring
out stability for the expression of yield., It is also
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likely that phenotypio stability for yield could be due
to mutual balance of 4different rates of changee in
stability for the characters contributing to yield.
(Rana and Murthy, 1971). The other approach may be
genetical, where buffering capacity is created through
genetic mixtures or tnrough gene pools froa contrssting
environaents as a means to reduce G x E interaction
(Allsrd and Bradshaw, 1964). This suggestion 1ie
perhaps not tenable here and would perhaps be ruled sat
in a orop like brinjsl, where much differences exist in
sige, color, shape and plant charaoters like preeence
or abeence of prickles. The viable alternative is to
identify ocoaponent charscters whose stability, if
regulated, could bring out stability for the expression
of yield, |

No detailed information is available in brinjal
regarding G x E interesoctions. This called for s detailed
study.

In the present investigation, G x B intersction
vep significant for plant height, priamsry branches/plant,
percentage of productive flowers, fruits/plant, sverage
fruit wveight and yield/plant. This indicated that the
above ciharacters ware unsteble and oould considerably

fluctuate vith a change in enviromment. Significant



genetic differences smong varieties for their regression
cosfficients for fruits/plant snd average fruit weight,

vere observed,

A combination of the convept of Eberhart and Russell
(1966), Perkins and Jinks (1968), Ram e¢%. al. (1970),
Chaudhury e%. al. (1972) and Wricke (1966) was used to
classify 26 genotypes under study for taeir adaptability
tc low, medium and high yielding environmsentes. The
detailed analysis indicated thet BM 6-6 PL and BM 6-3 8P
could be recommended for high yielding environaents,
they have higher mean, regression coefficient tends to
one and deviation froa regression approashing sero.
Genotypes suited to sversge yielding environments wvere
S¥ 6-6 M, SM 6-4 PL end SM 6-2 8P, &M 6-8 PL and
SM 6~1 EP were suited to lov yielding environaents.

They retained snd msnifested inherent poientialities
fully well in lowv yielding environaents,

In the aralyses of variance under ik and ?J amodels,
heterogenity smong regreseions was not significant and
deviation from regression vas signifiocant as seen froa
Tables9 and 10, This showed the inadequaoy of tne
linesr regression coefficients to account for the ¢ x E
intersction. By the method of grouping of genotypes
using Wricke's scovalence ratio, it wvas found that the

61
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26 brinjal lines came under five groupe. Genotypes

sk 6-6 (r1, ssp, sp), sM 6-4 (PL, 88D), 8M 6-8 (PL, S8D),
§M 6-2 5P, SH 6-1 (PL, 8P), BM 6-7 PL."FPC came witain
one group, genoiypes BM 6-2 M, Sil 6~-6 SP in enother group,
genotypes SM 6-4 M and SN 6-9 &P in another group,
genotypes SM 6-11 M, SM 6-9 58D in one group amd genotypes
SM 6-7 TP snd M came under one group. Oenotypes within

8 single group shoved similar responses and sensitivity

to environmental changes,

Ae a2 first step towards identifying component
charsgters, whose stability contributes to stability
of yield, the correlations were worked out between
stability parameters (b;'s) smong yield and ite components.
Yield stability was related to the stability of primary
branches/plant and fruits/plant. Path coefficient
anslyses revealed that stability of primary branches/plant
had maxisum positive direot effect on yield stability.
This indicates the possibility that if we ocan achieve
stability in these two charsecters, by genetical or even
by agronomical manipulations, to a certain extent, we
can bring out stability for fruit yield.

The information about the genetic divergence based
on p2 estimates in & nuaber of unstable varieties fluoctuated
oonsiderably over the years snd in such a situation it
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ocould be rather d4iffieult to conclude clearly on the
genetic divergence. The most stable varieties like

SM 6-6 M, SM 6-4 PL and SM 6-2 SP cluestered together in
most of the environments. Bxcept this, no similerily

wvas observed in the olustering pattern over the different
environments. The clustering pattern was quite arbitrary,
This is due to high G x E interactions.

The contribution of the first two canoniosl roots,
reveales the extent of divergence occured in the primary
axis and secondary axie of diversification. In the
present study, during By, By and Ey, more than 80% and
in E, 69% of divergence ves coniributed by the first two
roote., There was a slight devistion in the relative
disposition of the varieties as compared to D2 enmalysis.
This could be attributed to the feot that the first two
roote scoounted only about 80f in first 3 environaents
and 69% in 4th environment. JYor getting a close
resemblance with D2 statistice, contribution of the
first two vectors should have been more than 93%.

The 25 lines of SN 6, evaluated, were evolved
through different methods of selection over years giving
emphagsis on bacterisl wilt resistanse, The linss were
progressed through selection methods by S8heela (1932),
Asha Sankar (1994) and Jessykutty (19585)., PEwaluation
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for wilt resistance showed that £ 6-6 PL, SW 6-8 M,

SM 6-1 (SP, M), SM 6~7 BP were resistant to wilt. The
stable lines SM 6~6 M, SM 6-4 PL and SM 6-2 82 were
soderately resistant to wilt. Thirteen out of 26 lines
vere moderntely susceptible, This observation of a
moderately high percentage of susceptibility is due to
the fact that only a lower number of plants (20) were
taken for evaluation. In the first season (June-Octoder
1985) the field observation for vilt was only 1.2% and
in the eecond ~eason (Ootober-April 1985-86) it was
about 18%.

A survey orn preferengs to color and shape in
brinjal showed that the best preferred charactiere are
wvhite long and purple long. Sil 6-6 M was white long
and Si{ 6~2 BP wes purple long. These two stavle lines
are also highly preferred in the market,



Plate 1, SN 6~4 PL

Plate 2, SN 6~6 M
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SUMMARY

The 26 improved lines of brinjal were grown in
a randomised blook design with wo‘ replications during
two orop seasons (June-October, 1985 and November-iay,
1985-86) in the Instructional Farm of Kersla Agricultural
University, Vellianikkara. Two contrasting environaents -
high fertile and low fertile -~ were created in each season
by manurisl and fertiliser dose variations. Observations
wvere recorded on yield and its seven coaponsnties - days to
set, days 10 harvest, primery branches/plant, plant
height, percentage of productive flowers, fruits/plant
and average fruit weight. The linees were evaluated
for wilt resistence Ry spoet planting. The root characters
tap root length, root volume, snd presence/absence of root

galls wvere aleo observed.

2. The brinjal lines exhibited highly significant
differences for all the characters studied in all the
four trials.

%. The @ x B interaction vhich measures the deviation
froa the additive effects of genotype and environaent
was highly significant for plant height, primary branches/
plant, perosntage of productive flowers, fruits/plant,
average fruit weight and yield/plamt.



4. The pooled deta were analysed as per Eberhart
and Russell (1966), Perkins and Jinks (1972). The lines
SM 6-6 PL and SM 6-3 SP were suited to high ylelding
environments, SM 6-6 M, SM 6-4 PL and SM 6-2 5P for
average conditions and S¥ 6-8 PL and Si 6-1 SP were
suited to lov yilelding conditions. The siable lines
vere also hignly preferred in the market,

5. The lines were grouped into éifferent clusters
using Wricke's ecovalence ratio, so that interaction
wvithin any group was non-significent and that between
any two groups was signifioant.

6. It was observed that etebility for yield,
in general, depended on the stability of primary branches/
plant (r = 0,55) and fruite/plant (r = 0.60).

7. The 26 brinjal lines were classified into four
clusters during all the four environments, The lines
within a cluster =and inter-cluster distances were found
to vary in all four trials.

8. The spot planting of susceptibls with lines under
evaluation indieated that the lines SM 6-6 PL, SM 6-8 M,
SM 6-1 (8P, M) and SH 6-T7 SP were resistant to wilt,

The stable lines vere moderstely resistant to wilt,



9. Root volume had s positive correlation
vith yield. Root gells vere observed in all the
lines except in SM 6-T PL and SM 6-11 M,
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Appendix I. M:oan performance of 26 lines of brinjal during June-Cctober 1985 under
high fertility
Lines Days to Days %0 Plant Primary Percentage Fruits/ Average Yield/
set harvest height Dwranches/ of product- plant fruit plant
(om) plant ive flowers voight
| (s

1 80.30 104,20 54.15 6.45 31.68 26.06 48,79 1234.05
2 81.25 103.75 44.%3 5.05 35.62 18.95 71.38 1545.30
3 86.15 106.75 65.98 6.20 25.56 20.10 58.55 1148.30
4 90.6% 111.25 60.35 6.30 - 36,10 17.05 67.33 1156.45
5 81.10 106.55 60.76 5.95 17.37 18.2% 51.89 1277.55
6 8%.80 113.20 68.30 6.35% 22.63 27.10 52.22 1381.80
T 82.20 107.15% 62.35 6.40 18.47 20.10 60.68 1220.35
8 96.10 116.20 80,00 7.20 27.58 23.35 54.40 1271.70
9 83.75 109.2% 52.25 6.50 54 .41 19.5% T70.44 1347.45
10 94.40 117.40 69.70 5.60 3%.92 15.60  54.34 751.40
11 82.75 107.50 66.23 6.20 40.42 19.15 72.32 13:9.70
12 T7.75 102.70 64 .88 5.75 31.04 19.50 T1.54 1385.10
13 89.35 112.65 55.97 5.55% 38.67 11.20 T71.41 794.20
14 73.20 104.20 46.37 6.10 24.56 18.60 51.97 989.40
15 88.80 116.55 57.50 5.95 3531 15.10 $9.90 916.20
16 88,10 111,20 6%.98 5.40 33.25 15.30 63.61 96%.85
17 88.75 118.55 64.35 535 23.86 17.90 63.10 1099.30

(Contﬂ.)
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App‘ndix I contd,.

Lines Iays to Deys to Plent Primary Percentiage Fruits/ Average Yield/

set harvest neight branches/ of product- plant fruit plant
(cm) plant ive flowers vzgqhz
e - - A
18 - 38.85 113.45 60.30 6.00 60.29 18,55 62.656 1165.50
19 99.05 112.60 T4.99 5.99 24.34 16.50 55.78 954 .65
20 95.75 116.35 70.21 5.45 83.44 17.10 53.75 909,70
21 102.00 123.9C 85.99 5410 76.90 11.13 56 .05 623.75
22 80,55 104.95 43.98 6.45 54 .91 16.15 65.75 1041.70
23 85.10 109.70 59.00 5.T0 34.51 15.07 58.90 905.30
24 87.60 109,50 59.28 S45 31.52 17.16 61.33 1046.10
25 80,20 105460 59.20 575 72.06 19,01 66.32 1265.70
26 89.20 108.35% 88.67 5455 80,12 32.25 31.45 992.40
Mean 86.87 110,52 63.04 5.91 40.54 18,68 59.85 1099,68
CD p=0.05 13.06 10.60 13.70 1.07 7.39 5.88  8.23 316.07
CD p=0.,01 17.67 14.34 18,54 1.45 10.00 T.95 11,14 430.32

SE 4.48 5.64 4.70 0.37 2.% 2.02 2.33 109.18
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Appendix Il. Mean perforasnce of 26 lines of brinjal during June-October 1985 under
low fertility
Lines Inys to Days to Plant Primary Percentage Pruits/ Average Yield/
set harvest height branches/ of product- plant fruit pleaat
(ea) plant ive flowers wciﬁht
(s
1 88,.,8% 109.95 51.68 5.80 24.08 29.2% 33.51 1129.65
2 T79.45 10%.95 406,15 4.70 27 .46 12.00 60.31 716.75
3 93.65 114.00 52.59 5.80 29.3%3 15.05 41,68 629.20
4 93.85 111.50 43.53 4.60 40.23 18.35 55.94 749.75
5 90.75 112.40 54.97 5.60 17.10 16.55 41.17 706.10
6 95.75 115.80 49.70 4.60 17.51 12.50 56.95 473.45
7 85.40 110.35% 48.2% 6.05 23.31 16.75 48.83 830.80
8 101.30 121,35 54 .66 5.85 34.19 13.90 55.80 726.15
9 83.75 110.3%0 45.61 5.3% 45.16 15.65 52.28 926.6%5
10 96.10 116.70 58.98 5.05 39.75 14.50 43,38 640.70
1 93.10 115.65 47.60 6.35 38,33 15.15 56.78 866.30
12 84.70 108,30 53.43 4.45 27.31 18.02 61.06 1057.50
13 87.15 109.380 46.87 4,95 36.96 13.60 55.31 755.05
14 92.45 114.70 43.18 4.60 27.23% 12.60 55.56 691,95
15 92.40 111.75 47.57 5465 383,62 25.48 51.72 1305.95
16 95.2% 115.15  46.63 4.50 35.29 12,60 51.01 654 .50
17 92.50 113.10 56.44 5.75 24 .44 19.55 43 .60 82:.90

(Conbﬂu)
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Percentage Fruits/ Average Yield/

Lines Days to Daye to Plant Primary

sot harvest DReight brenches/ of product- plant fruit plant

(cm) plant = ive flowvers voiiht
(g

16 93.50 122.10 39.47 5.45 54 .60 11.55 52.74 614.25
19 108.15 129.10 72.29 4.50 22.84 11.15 51.97 602.95
20 103.30 122 .45 66.93 4.30 71.8% 12.55 51.53 630.30
21 107.80 124 .85 63.47 4.65 75.22 7.70 52.17 418,00
22 34.20 111.70 40.27 5.00 51.24 14.00 49.08 700,60
23 78.70 107.05 51.53 5.35 34 .57 17.70 46.83 864 .65
24 84.10 112.10 48.63 6.10 27.36 16.50 46.62 773.20
25 64.40 110.40 42.75 5.35 68.53 14 .00 49.85 6u2.85
26 9%.85 112.30 69.93 4.40 81.51 25.70 29.66 778.25
Hean 91.75 114,11 51.44 5.20 39.04 15.69 49.47 725,36
CD p=0,05 13.96 10,35 12.45 1.07 7.25 4.50 8.56 237.83
CD p=0,01 18.89 13.10 16.54 1.45 9.31 6.09 11.58 321.76
SE 4.79 3.55 4.27 0.37 2.49 1.55 2.94 81.64
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Appendix II1I. iean perforamance of 26 lines of brinjesl during Koveabcr-ﬁay 19385-*:6
under high fertility

¥é

Lines Days to0 Dayes to Plant Primsry ©Percentage Fruite/ Averasge Yield/
set harvest neight Dbranchees/ of product- plamt fruit plant
(om) plant ive flowers weight
(am)
1 89.60 108,33 69.44 6.57 38.75 43.44 25.90 1310.22
2 87.17 99.42 43.50 4,23 44.29 21.71 43.30 836.%6
3 91,10 105.20 65.33 5«73 37.73 38.89 29.45 1166.44
4 87.2% 105.30 66.83 6.75 55 .00 31.10 42.56 1544.73
5 9%.21 111.78 56,78 6.45 39.28 18.02 34.47 637.35
6 90.37 112.90 70.80 T.17 35.36 33.45 36.30 1187.78
7 92.78 105.39  80.15 6.48 36.39 35.83  45.76  1686.89
8 93,352 112,01 74.68 6.20 28,02 24 .06 43.66 8u3.56
9 96.51 113.68 57.89 5«10 51.73 22.88 43.00 847.00
10 92.61 109.06 75.95 5.82 56.25 31.49 38.32 1202.61
1 95.22 114.95 71.62 6.60 54 .66 16.95 43.33 742.22
12 90.27 106.85 62.47 5.86 59.65 25.12 62 .67 1559.68
13 91.55 105.94 65.69 4.67 43.36 14.17 41.15 554 .82
14 88.37 100.62 62.20 3.96 42,22 18.77 37.91 734.95
15 96.35 113.24 74.93 6.25 26.75 20.35 35.60 6::6 .63
16 94.30 112.40 71.64 543 51.67 25.42 36.91 930.00
17 96.6% 115.86 77.39 5.63 51.65 29.12 40.88 1209.52

(Contd..)



Xir
Appendix 111 contd..

Lines Yays to Taye to Plant Primary Percentiage Fruits/ Avernge Yield/

set harvest height branches/of product~ plant fruit plant
(em) plant ive flowvers weight
(gn)
18 9¢,.00 104.71 53.92 6.46 72.73 31.52 36.32 1199.50
19 93.92 111,19 63.17 5.75 60.86 23.72 34.36 ©10.84
20 98.31 120.04 82.70 6.37 91.62 29.61 29.37 867.72
21 95.95 115.39 70.80 6.20 100,00 35.10 29.66 1085.75
22 87.55 10C.17 50.8% 5.94 71.97 31.22 41.90 1306.22
23 92.12 110.45 73.78 6.06 59.34 39.76 42.00 1667.11
24 93.49 110.76 72.14 6.50 40,00 46.53 37.09 1748.66
25 94.05 111.55 53.60 5.0  Ti.28 20.87 31.29 675.54
26 93.89 111.94 77.02 7.30 100,00 42,11 19.19 817.93
Mean 92.63 109.70 67.24 5.96 57.74 28.90 37.9% 1161.62
Ch p=0.05 4.36 T.67 1%.18 0.87 19.58 13.05 T.71 54C.94
CD p=0.01 6.57 10,38 20.54 1.18 26.49 17.66 10.43 731.85

SE 1.67 2.63 5.21 0.30 6.72 4.48 2.65 185.68
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Appendix IV. Mesn perforasnce of 26 lines of brinjal during 1935-':;6 Movember—day under
low fertility

Lines Days to Daye to Plant Primary Percentage Fruits/ Average Yield/
set harvest height brenches/ of product- plant fruit plant
(om) plant ive flowers wz; t (g)

1 89.20 104.30 63.69 5.50 51.67 24 .47 26.29 700.95
2 90.76 106.48 43.56 3.39 31.63 11.39 33.66 413.30
3 69.85 104.70C 58.77 5.75 55.34 19.19 29.21 534.39
4 95.10 106.78 69.95 4.00 335.75 11.65 37.60 436.95
B 96.38 111.05 57 .82 5.00 40.39 18.50 41.00 794.44
6 90.24 106.63 63.94 5.80 51.07 26.72 33.27 895 .82
7 95.66 110.67 67 .47 4.47 42.67 21,51 45.12 1015.90
8 96.08 111,08  65.9% 4.92 35.39 11,36 43.11 456.14
9 102,05 116.53 71.08 4.82 60.65 16.23 43.27 734.17
10 96.05 111.44 62.6% 5.69 57 .64 20.08 39.67 797.31
1 96.58 114.14 64.22 4.3% 41.95 13.17 43.46 56,67
12 93.70 108,37 61.91 4.45 57.69 14.25 55.72 801,25
13 35.60 112.2% 70.29 5.40 61.66 22.29 40.54 916.07
14 93.70 109.94 52.22 4.13 43,13 13.94 37.03 504 .7C
15 101.50 124 .58 79.84 T.27 54 .45 16.49 33.74 529.09
16 97 .00 115.38 57.04 577 57.00 15.21 42.09 557.92
17 99.45 120.46 65.19 3.69 47.22 8.67 = 42.33 392.50

-

(Contd...)



Appendix IV contd..

Xiv

g;ya to

Daye to Plant

Linee Primery Percentage Fruits/ Aversge Yield/
petl harveet height Dbranches/ of produot~ plant fruit plant
(ea) plant ive flowers ':8 t (g)
13 95.70 115.83 46.04 4,15 82.56 11.29 29.98 328.T1
19 97.54 115.959 59 .33 5.40 47.90 23.61 32.57 795.52
20 103 .47 124 .48 67.96 5.57 90.51 21.15 31.14 591.63
21 103.10 128.64 65.73 4.70 99.40 18.38 31.22 573.76
22 97 .54 114.21 45.58 545 5T.26 20.49 37.60 T72.54
23 94.99 108.45 62.68 555 68.33 13.72 39.65 565.56
24 99.85 116.10 60.45 5.65 54.25 25.49 31.25 786.50
25 94.35 111.7% 58 .55 4.85 89.52 20.40 35.12 668.00
26 99.43 116.67 69.84 4.17 100,00 26.00 17.00 43%6.07
Nean 96.35 113.34 62.00 4.94 -5T7.74 17.91 36.97 639.34
Ch p=0,05 5.98 8.81 13.86 0.77 17.63 8.07 7.57 254 .30
CD p=0,01 &.09 11.92 18.76 1.05 2% .85 10.92 10.24 331.87
SE 2.05 3.02 4.76 0.27 6.05 2.71 2.60 84.20
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Appendix V. Split up of intersction 88 for plant height

‘Interac tion ar 58 M8 ¥

.1
Within growp 69 1575 .84 22,81 1.43
between groups 6 1433.14 238.86 397"
Total 75 3006.98  40.09 1.78%*

*1 All genotypes except 15 and 19 were within one group
** Bignificent at 14 level
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Appendix VI, Split up of intersctiion S5 for primary branchies/plant

Interaction qar 88 uB F
1
within group 1 33 4.97 0.1% 1.40
2
within group 2 9 1.27 0.14 131
between groupe 53 21.82 0.66 6.13%*
TO tal 15 28 005 Ga” 3.‘7"

1 genotypes 1, 5, 25, 16, 12, 23, 22, 21, 3, 10, 11 and 19 comes
under group 1

2 genotypes 2, T, 8 and 9 comes under group 2
** pignificant at 1% level
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Appendix VII. Split ap of intersciion SE for percentsge of
productive flowers

O NS WS T S T G A S S .-

Interaction ar S8 MS ) J

1
within group 1 60 1845.65 30.76 1.30

2
within group 2 9 320.62 35.62 1.51
be tween groups 6 1710.67 285.11 12.08%¢
Total 75 36876.94 51.69 2.19%

1 genotypes 1, 2, 3, 5, 6, 7, 9, 11, 12, 13; 14, 16, 17, 18,
20, 21, 22, 2%, 24, 25 and 26 comes under group 1

2 genotypes 4, 8, 10 and 19 comes under group 2
»* gignificant at 1% level
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Appendix VIII. Split up of interaction S5 for fruits/plant

e -

Interaction ar 58 s ) 4
1
within group 1 45 $593.59 13.19 1.46
2
3
be tween groups 24 1293.8 53.91 5.95%*
Totﬂl 75 1952058 25.03 2.88%*

1 genotypes 16, 26, 22, 10, 20, 7, 12, 9, 2, 4, 1, 14, 18, 25,
3 and 8 ocomes within group 1

2 genotypes 5 snd 11 included under group 2
3 @genotypes 21 and 2% comes under group 3
** gignificant at 14 level
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Appendix IX. Split up of interaciion S& for average fruit wveight

- S .

Interaction ar §8 MS F

! vithin group 1 39 418.61 10.73 1.41

2
within group 2 3 30.84 10,28 1.35

> vitain group 3 3 25.12 8.37 1.10

4 vitin group 4 3 11.71 3.90 0.51

> vithin group 5 3 57.27  19.09  2.52
be tween groups 24 950.84 39.62 De22%®
Total 75 1494.3%9 19.9% 2.65%*

1 genotypes 1, 15, 16, 22, 11, 4, 23, 24, 9, 3, 19, 15, 10 and
26 comes within group 1

genotypee 26 and 7 comes under group 2
genotypes 18 and 21 comes under group 3
genotypes 14 and 8 ocomes under group 4
genotypes 8 and 12 coaes under group 5
“* gignificant at 1% level

W &N
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ABSTRACT

Twenty six genotypes of brinjal (Solapum melongensg L.)
vere grown continuously in two seasons each under two
contrasting environaents in a randomised block deeign.
Observations were recorded on yield and seven of its
component characters., S8Significant variations among the
geno types were observed, G x E interaction wae significant
for plent height, priaary branchee/plant, percentsge of
productive f{lowers, fruits/plant, average fruit weight
and yleld/plant. The 26 lines were olassified as suited
to lov, medium and high yielding environaments. S 6-6 M,
S 6-4 PL and SM 6-2 SP were suited to aversge environaentsj
84 6-6 PL and SM 6-3 8P suited to high yielding environments
and SH 6-8 PL and SM 6-1 SP suited to low yielding
environments. The path analysis revealed fruits/plant
and primary branches/plent having maximuam direct oftcét
on yield.

The 26 lines wvere grou}ad into 4 clusters in each
environment baeed on Manslanobis D? statistics. Tne
intra and inter cluster distances and genotypes within
clustere differed in th§ four triale.



The siable lines were nodersztely resistant to
vacterial wilt. They had root gslls osused by Meloidogyne
dncognita. Root volume wse positively correlated with
yield. Survey conduoted on preference to color and shape
showed that white long and purple long fruiis were the
aoat prefered. The stable brinjal lines poessessed this

economic value also,
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