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. INTRODUCTION

Groundnut (Arachis hypogasa L.) is an iwmportent
oilsead crop and accounts faor S0 per cent of the vege-
tables o0il produced in India, but thas svarage yisld is
as low ae 850 kg/ha beceuss of fluctuetions in yield
over lecations and ssasons, Basides, it being e
legume it can it well in intercropping, relay cropoing
and rultipls croprning systons,

in Indis groundnut ¢ cultivatad on an arsa of
67.88 lakh hectarss (Anonymous, 1989). The principal
States whare groundnut 42 grown on large ares ave
tujarat, Andhra Prad-ah; Tamil Nadu, Karnatake and
lMahaxashtra, Thase States aceounis for 80 por gt
of the area and 84 pax cent of the production,
Maharashtza accounts for 7.09 lakh hecters arsas under
groundnut cultivation, In Harathwada zegion, Latur
{0s3 lakh ha), Pazbhani ).24 lakh ha) and Osmanbad
(Gef6 lakh ha) ara thas majoxr groundnut growing
districta,

The arca under summer groundnut is incroasing
ysar aftex ysar dues to thzs sveilability of izrigation
facilities, The production level ie alsc almosd
doubls to that of kharif grown groundnut, Thus it
is iwmparative to bresd stable ond high yielding
genttypes skéwing resietance/tolarance to dissase and
pases, LBocause groundnut is asufferzing with sovers

damage rom insset and pests, Periiculariy loaf miner



{ Aproasroms modicella Jesv,) the key psst of

groundnut in many parts of India, The arsss most
affectad ars Tamil Nadu, weatern and Centzral -

Andhra Prsdssh, Karnataka, Westarn Maharashira and

Orissa. Reportad yleld incresse zengad from 49

to 85 per cent when the inasct was coniwvalled with
chamicals, Howaver, groundnut is grown mogtly as a
rainfad czovy contznl of the loaf minax is gimad at
through ths daevelonment of resistant cultivar, Similezly,
in India ths foliar fungal disvase commonly caude

savore demage te groundnut is late leoaf spot caused

by Phascisariopais pexsonata,

The estimates of vazriability and its heritabls
eampunégta svailabls in a materiasl .are prerequisits fox
any bresding programms, Uhsether any phenatypic vexia-
bility ia heritabls ox non heritable is difficult to
judge, The astudizs on character association, herite
ability and genetic advance aleo wiil provide &
riliable information in feormulating s bresding strategy,
Such typs of studies in zarly generation matexial ars
limited, Similarxly, thoss catimatss in sarxly genesration
materis) perticulexly for leaf spot diseasss end leef
miner peat which are ths twe serious nrohlexss of
groundnut cultivasion are s5till in a limited condition,

At the sems tims to sten up production in

this crop breedsrs aim at svolving etrain® which are



capabls of giving m#xinum mean psrformance for yield
and yield components over environmants, CExperiments
shows that strains with wider genetic base are more
stable under adverse seaspnal conditions, The crom
boing selatively inssnaative to day length with
remarkably high level of adaptability as stated by
Hoxdan (1980) and Reddi (1980) that introdyation and
asslaction of high yislding veristies and tosting
theix pexformance in differsnt ysers or growing them

st mors locationa in ane year is also iwmportant - .

Tharafors, in the pressnt investigation
afforts wers made ¢ t2a% the genstic peramsters in
the sarly gsnaration groundnut crotses which will hslp
for furthex selection and improvemant and to identify
certain progonies showing tolsrance to nest and disease,
Similarly, ths atability performance of newly devalopad

gaoundnut genotypss was also judgad,

The objsctives of these inveatigations ware
a8 given below i

1e To study ths sxtant of genatic variastion &in
saxly genoration of differant groundnut
crosacs far morphological characters,

2e Ta obeerethe axtent of genstic variation for
lats loaf snot disecase and lesf miner pest

in progeniss of some groundnut crosass,
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d,

To study ths axtenzgaf genstic corrslations
1
bstwean yield and, relsted characters in

groundnut czossas,

To study ths adaptability of newly dsveloped
groundnut genutypea for nod yield and important

componaen te,
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I1I. REVIEW OF LITERATURE

2.1 Genetic variabilitl

very little published work (Coeffelt and
Hammons, 1974; Sandhu and Khehrs, 1977) on the degree

of association beiween morphological characters,

e —— - e —-

L — ”f*;;and the pod yield in the

—_— -
b - —

aegeragating‘pOpqiations of groundnut is available.:
With this object in view, the present investigation
involving varieties belonging to different botanical
speciss a hybridization progremme was undertaken and
population was developed for genetic investigation.
The available literaturs on these aspects in-early
generation population of groundnut crosses is rsviewsd

in the following pages.

Eight sselections of groundnut evolved at
Agricultural Ressarch Station, Raichur were compared
for their heritability and variability of certain
characters by Kulkarni and Albuquarque {(1967). It was
found that all the characters studied showed high
heritability for height, numbsexr of branches; number of

devesloped and undevelopsd pods,

Labana et al. (1980) studisd variability and
interrelationship among characters in F2 progeny of

groundnut. They observed that the F, from the cross



M 145 X U 2«47=3 in which the heritability estimates for
number of fruiting nodes per primary branches followed
by 100 seaed weight was highest. The expected genetic
advence was highest for leaflet breadth followsd by the
number of fruiting nodes per secondary branches. Ths
pod yield was correlated with the number of pods, 100

ssed weight and number of sscondary branches,

- The variation in improved groundnut varietiss
was also studied by Bhagat et al. (1986). In their
studies the phenotypic variability was gresatexr for
undexground pegs, pod weight and nodes numbexs on
primaries, For oil content, the variability was lowsx,
Heritsbility and genetic advance were high for pod yield/
plant, Shelling percentage and 100 sesd weight, Similar
results were also reported by Dixit et al. (1970);
Labanai?%b&ﬂ); Nagbhushanam gt al., (1982) and Hari Singh
st al. (1982).

In the studies of Deshmukh st al. (1986)
carried out for variability, correlation and path
coaefficient for twelve characters, the phenotypic
coefficient of variation was higher than genotypic
coefficients, Heritability estimates were highest for
100 pod weight (which also showasd the highest expected
genstic advanca) and were also high for main stem height,
100 ssed weight, shelling pexrcentage and psrcentage oil

content.



The variability was studied in twelve
promising bunch groundnut culture in advanced stages
of breeding by Kendaswami 8t al. (1986). The chara-
ctexrs like plant height, number of secondary branches,
pad to peg ratio and number of primary branches showed
high heritability estimates ranging from 0.8 to 0.96.
Whiles in ths cgharacters like numbexr of mature pods,
numbar of nodes on main stem, spgund mature kesrnels,
shalling percentage, harvest index and pod yield showed
moderate heritebility estimates of 0.45 to 0.62.
The lower heritability estimates of 0.27 to 0.36 wers
recorded for weight of maturs pod, 100 kernel weight
and 100 pod weight. The high genetypic cosfficient of
variation ranging from 11,55 to 41.39 was obssrved for
number of secondary branches, plant height and pod
yield. The number of secondary branches and plant
height recorded high genetic gain of 82.09 and 60.57
respectively and lowest genetic gain of 1.4 was recorded
by shelling percentage followsd by numbsx of nodes on
main stem and weight of mature pods (2.04 and 2.44).

Phenotypic and genotypic variability of
eighteen characters wee studied in 6 parents and their
15 F,'s from a half diells)l set of croases by Patil
and Bhapkar (1987). Theyreported a wide range of
variation in height of main stem, lateral sprsad,

number of secondary branches, flowering duration,



pod numbsx, pod yield, 100 kernel weight, days to
maturity end ssed dormancy. Phenotypic and genatypic
variances were the highsat for seed dormancy and
lowest for pod breadth, The phenotypic and genotypic
coefficient of variation ranged from 2.16 to 29.97
and 1,17 to 29.75, respectively, Broad sense herita-
billty was more than 60 per cent for almost all the
characters. Expected genetic advance was highest for

the secondary branches and lowest for pod length,

Early generation selection methods for the
identification of groundnut crosses with combined
high yield and disesass resistance in 11 crosses wars
investigated by Iroune and Knauft (1987). The results
on narrow sense hesritability for all the traits,
genetic correlation among the traitsqand relative
efficiency of indirect sslection for all tha.traits
suggested that selsction among crosses would bs
advantagious in 51 (hz = 67 to 79 per cent) a8 compared
with individual plant selection (h® = 16 to 26 per cent)
or within family sslection (h2 = 3 to 5 per cent).
Selection of genotypes within crosses, could ba the
present strategy in early generation. Negative genetic
correlationsswere noted bstween yield and leaf spot

severity.



Reddy st sl. (1987) studied variability in
Fa generation of 6 x 6 diallel set of groundnut., Height
of main axis, number of primary and secondary branches,
kernel yield and pod yield, exhibited high hexitability
and genstic advance, shelling percentage showed high
heritability and moderate genetic advance. The Spanish x
virginia (and rsciprocel) combinations were at highest

mean valuss for all the yiseld cpmponents.

Data on pod and seed characters were tabulated
for the F2 hybrids and the parental genotype by Tsaux
et al, (1989), They observed that, heritability estimates
wers more than BD'per cent for pod and ssed length and
weladth and also for number and waight of poorly filled
ssed at both ths locations,

Green and Wynne (1987) estimated, genestic
variability and heritability for resistancs to early
leaf spot in four crossss of virginia type groundnut
in Feg gensration. They obssrved that, the hsritebility
sstimates were moderate to high for resistance ranging
from 0.41 to 0,78, Estimates of realised heritability
ranged from 0.45 to 0,57.

In the studies of Patil et al. (1984 in fisld
screening 19 varieties and in gless house 8scresning 14
varieties were moderately resistant to cercoepora leaf

spot disease,
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In the field screening of groundnut genotypes
for resistance to late leaf spot, Waliger and McDonald

(1988) observed variable response of genotypes,

The variability in growth characteristics and
leaf spot reszgtanca parameters of groundnut lines was
studied by Kanuft and Gorbet (1990). Their study
revealsd that 14 genotypes had similar vegetative stages
thruuqhout the growing stage., The vegetative weights of
disease susceptibles cultivar did not exceeded 165 g/plant
while many resistant lines sxcesded 250 g/plant., In ths
susceptible cultivar the partiening cosfficisnt generally
excesded 80 per cent while resistant lines ranged from

20 to B0 per cent.

The increased area under irrigated groundnut
in recent year has led to an increase in incidencs of

leaf miner (Aproaeroma modicella Dev.), the groundnut

germplasm was screensd for this peat., Rao and Sindaai
(1974) and obsexrved less than 17 per cent infestation

of lsaf miner on M.S, 11, G.N. 1024 end No. 27, while
Lewin et al. (1971) reporied more leaf miner incidence
in bunch varieties than in spreading and semispreading
types, Ghule st al., (1988) reparted that the infestation
was ranged from 20,53 to 95.48 per cent.
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Mahadsuan st al;(1963) had screened groundnut
genctypes showing ri;iatanen to lsaf minex and they
obssrved that ICES S0 possesses rxasistance to lsaf ninex
(2343 per cent demage). Simidazly, - .. 3ingh (1979)
zopoxted that genotypes USA 61 end Nos 243 weze resistant
and EC 76452, EC 76457, EC 107980, EC 106963, EC 106966,
Exotic 5, Exitic 5«3, Exotic 5«4 and AL 6695 wore
tolezant to lsaf miner. In the scrssning of 158
genoiypes cerriedout by Mahadevan st al, (1969), eight
spanish bunch entries showsd soms reseistance to groundnut
loaf minex compared with ths control varisties, In ths
reaction of 18 intexope2ific derivetives to groundnut
lsaf niner, Kalaimeni st sl, (1989) obnerved that the
Azachis cerdenesii derivatives can ol®o probsbly be s saurce
for inéoxporation of zesietance to lsaf winer, In theiz
studies the lowest incidance (4,0 par cent) was racorded
in the sntry V& 101,

2.2 Ehsnotypdc 8tability -~
Although ths goanatic potsntiel of 25 to 30

quintels/ha heve been demonatratsd, ths unit ares produce
ticn on national basie has remainsd conatent at 8 to O
quintale/ha for several yeaxe, Varietol cosponent being
the major contributex for high yilelds seems to be not
pexfarming consistently under fluctueting envizonmantsl

conditions., It is thoxefore nocesssay to identify
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varieties having wide adaptability so es to obtain
high yield lsvels., The pertinant literxeturs 8o far .
available on adaptability of groundnut genotypes is

briefly reviewed here,

+ In the stability analysis carried out for six
groundnut gsnotypes by Makne et al. (1979), it was
obsexved that selsction No, 90 and selection No. 91
wers found a8 general adaptsr, Whersas other two
selsctions viz,, No, 92 and 95 A were specifically

adapted to poor snvironment.

. Yadavaet al, (1980) found that genotype x
environment interaction was significant for all the
traits with a high linear component for 100 seed weight
and oil content and high non linear component for
shelling percentags, The sstimates of stability
paeremeters revealed that TG 10 gave the highest 100
seed weight followed by 13.46, G 64-206, 7-1 and the
standard variety C 501, Thsse varietiess except 7T=1

and C-501 had a high environmental rssponsae,

- Kumar et al. (1984) found significant
genotypic x environment interaction for all the
characters. Both the lineer and non-linear componen te
of the interactions werse significant for all the
characters except pod yield, The genmotyps GC 90
possesses high pod yield and oil content and was stable

for these two characters,
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# In the stability analysis carxiedout by
Patil st el. (1984), out of six promising varieties
from India and Israel tested at four sites of Westexn
Mahazashtra over three years, the M 13 had good
stability and second highest yield, while TMV 10 gave
the highest yield with moderate stability.

Pushkaran and Gopinathan (1985) screened a
widely divergent collesction of 93 groundnut varisties
to select the best suited variety for thes kharif of
upland and summer rice fallows, The varistiss esxhibited
wide diversity for important sconomic traits within and
between seasons and'many of them were far supsrior to
the recommended varietiss, TG 14 in upland and TG 3 in

rice fallows were the top ranking varieties,

Kandaswami et al, (1986) observed that the
genotyps x envirenment interaction variance was low
for the traits, plant height, secondary branches and
"pod to peg ratioc. Similarly, the anvironmants'craatad
by adapting different spacings for groundnut sowing
may alsoc hslp to identify supsrior genotype and accor-
dingly Preston gt al. (1986) in variety x Spacing and
variety x sowing date, trisls in Tanzania reported that
the long season Spreading bunch groundnut variety,

Red Mwitunde was less tolerant of dslayed sowing and

more tolerant of wider Specing than Natal common, a

8hort seesson upright bunch varisty.



14

Eight promising bunch gsnotypes wers evaluated
for their stability of pod yisld performance over four
location in Karnatake Stats by Habib et al. (1986).

They cbserved that the variety Dh 6 had good stability
and high levsl of performance for pod yield.

The sssential of yield canacity of new ground-
nut lines carriedout by Pompsu st al. (1986), it wes
observed that the high yislding lines differed from
the local in the morphological characters of pods and
seeds and suggested thet they can bs uaed individually

or in mixture as new cultivazxs,

Phenotypic stability of pod yiseld in summer
groundnut wee studied by Bhole et al. (1987) in which
significant differences amongst environments and
gsnotypes were chserved, They concluded that the
cultivars UF T0=-103 and J 2 can be considered as the
most desirable varieties for summer cultivation undex
favourable and medium environmental conditions,

respactively.:

Kanuft et al. (1987) assessad 5 market quality
characters in four cultivars and two experimental lines
for 7 years.- They obssrved significant genotyps x year
interaction for five of the charactsrs and dixie runner
were less responsive to environment than esarly bunch and

florigiant. - Early bunch had the smallest dsviation from
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regression from virginia pods and total socund maturs
kernels. While florigiant had a smallest deviation
for extra large kernels and weight of 100 sound mature

kszxnels.

,Patra and Mohanty (1987) tested 7 cross
derxivitives and 3 chscks in 7 di fferent ssasons.
0G 35-1, 0G 71=3 and Kisan and J-11 of groundnut were
found to be general adaptexs for yield, 0G 9=2 had
an average Stability but low yield and showed adapta-
tion to high yielding environments as it gave high
yield in the winters, 0G 13-1 showed below average
stability. |

The combins analysis of variance for pod
and seaed yield in 10 newly developed lines carxried
out by Lu st al. (19688) indicated that the mean squares
for genotypes, snvironments and genotypes x environmsnt
intesractions were significant. The non Kaigi-133 and
134 showed the best pod and seed yield abilities over

all the environments in the spring.

‘ Sometimes mixtures, blends or composite
lines are more stable than a single purs line under
unfavourabls epvironmente. To justify this fact
Ravindranath et al. (1988) tseted 7 experimental cultures

derived from crossee which were blended intoc 3 composit
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1ines ecroswise and esvaluated under 2 environments

i.e., irrigated and rainfed conditions. They observed
that genotype x environment interaction for most of
the characters wers foundto be significant. All the
genotypes both the pure stands and in mixed stands
showed better performance under irrigated conditions
than in rainfed condition and the genotypic blends
showed bstisr performance over thsir constituenis pure

stands in rsapect of charactexr under both the environments,

2.3 Character association and path coefficient
analysis

The information on character association and

path analysis particularly in early generation groundnut
population will help to identify the efficient plants
basad'on phenotypic expression foxr morphologicael charac-
ters. The reports on thsse aspects in sarly generation

material have been reviewed in the following pages,

In iﬁfrapﬁecific cross population of groundnut

Coffelt and Hammons (1974) and Gopani st al. (1970)
observed that number of pods and pod weight, number of
seeds and seed weight were significantly and positively
correlated., Similarly, Mohammed et al. (1978) in the
studies of early generation variability in crosses of
virginia and spanish groundnut reported that pod yisld
was phanotypica;ly and genotypically o rrelated with

mature pad and fruit size,
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Labana gt al. (1980) studied the intex-
relations amongs charactexrs in Fz progeny of groundnut
and observed that the pod yield was highly and positively
associated with ths number of secondazry branches and
the pods and the 100 kernel weights, The height of the
main stem, the number of primary branches, secondary
braenches and pods were highly correlated with one
anothsr, The maximum contribution to ths pod yisld
was fram the aumber of pods followed by 100 kernsl
weight.

Miller and Noxden (1980) confirmed that
resis tance to leaf spot was negatively correlated with

yield and sarly maturity.

~ Azunachalum and Bandopadhaya (19684) concluded
that pod yleld, shelling percentage and 100 kernel
weight were the main traits to explaining variations

in kernel yield,

Sibale (1965) observed in F, generation that,
genotypic corrslation among the traits were gsnexrally
higher than phenotypic correlations, The data indicated
that the seed set improvement can best be achieved
directly selecting for pod set index with indirect

sslaction of long poda as the baat alternativse,
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Bhagat st al, (1986) in improved groundnut
varieties reported that genotypic correlations wers
higher than phsnotypic'corralation with similar signs
indicating the strong inherent association betwsen
the characters and are governed by gensetic causes,

Pod weight had significent poisitive phenotypic
correlations with npde number of topmost ﬁaga, last
pod bearing peg on primaries, mature ppds and shelling
percentags., Primary branchee has no asignificant

correlation with pod weight,

Negative genstic corrslation wers noted
betwesn yisld and leaf spot ssverity by Irouns and
Knauft (1987).

In the character association studies in F,
generation carried out by Reddy st al. (1987) it wae
also observed that the genotypic correlations wers
higher than phenotypic correlations. The height of
main axie showsd negative significent genotypic corr-

slation with number of primaries and secondariss,

Tesur et al. (1989) in F, population from
2 crosses of groundnut observed that all pods and
ssed triats showed signifiéant correlations except
between number and weight of poorly filled seed and
number a&d weight of well filled seed,
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The path coefficient analyais conducted by
Raju gt al. (1981) indicated that the dirsct and
indirect influences of number of maturs pods were more .

pronounced on pod yield both in parents and F‘1 hybrids,

Mohinder Singh et al, (1984) stated that pod
width contributed most to the pod yield, '

~The path analysis studias of Bhagat st al.
(1986) revealed that only the mature pods maintained
a strong positive direct sffect with pod weight., The
direct effects of primary branches, fresh plant weight,
node number of last pod,bsaring psgs and shelling
percentage were also substantial and high,

Makne (1986) resported that in parenta‘and F,
population, the pod yield was significantly end
positively corrslated with important yiald componsnts
like number of developed pods and kernel vield., 1In
the path coefficient analysis, the secondary branches
and kernel yield were the major contributer for pod

yield in both parental and F1 population,

-~ Deshmukh 8t al. (1987) observed high positive
direct effect of number of sscondary branches, number
of mature pods, 100 :ped weight and 100 kernel weight
on pod yield,
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111, MATERIALS AND METHODS

The present sxperiment waes undsrtaken in
groundnut to study the extent of genetic variability
in sarly gensration population of different groundnut
crosses. The study was also included with the stability
analysis of newly developed cross derivetives alongwith
checks, The corrslation coefficisnt and path analysis
of yield and yield components at genstic level was
slso studied,

3.1 Experimental material
The experimentel material includad for the present

study was as given below :

3.1.1 Eerly generation population in F3
ganaration

A hybridizetion programme betwsen Robut 331
and S.B. XI as female parents and No. 75-12 (leaf miner
tolerant, P.I. 405132 and NCAC 17133 (late leaf spot
resistant parent) a8 mals parents was carria?éut ,iL-
the lepartment of Genetics and Plant Breeding during
kharif 1988. Five F;'s were grown and harvested for
Fqy in Summer 1988. Tha five crosses in single individual
Fy gane:ationa wers snwn :l.n kharif 1989. Baaad on
plant type and pad yield potential the individual Fz
plants ware selectad and haxvested ssparately ﬂn:

planting in Fq generation during kharif 1990, The
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details of the crosses and their progsnies selected

for growing in F3 generation are as given below 3

Sr, Crose FZ/F3 selected
No. progenies
1. Robut 33.1 x NCAC 17133 12
2 Robut 33-1 x P,I, 405132 11
3. Robut 33«1 x No, 75=12 ) 51
4, Robut 33~1 x Local ‘ 57v
5 §.B. XI x NCAC 17133 7
Total 138
J.1.2 Parsntal genotypes

Fourtsen parental genotypss wers also Sslected
for studying the variability and variébility parame ters

for cextain charactsrs,

3.71.3 Crose derivatives of groundnut

Out of tpn, four genatically fixed cross
derivatives which wers found promising during lest
3 to 4 summer testings alongwith four standard checks
were used for stability asnalysis. The details of the
cross derivatives end checks included for the study

are a8 given below
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32: Genotype Pedigres

1. PENG B M 13 x Jyoti

2. PENG 17 JL 24 X% MHz

3. PBNG 18 5,B, XI x Robut 331
4, PBNG 26 Robut 33=1 x Shulmit
5. CeC 4018 Check

6. JL 24 Check

Ig ICGS 11 Check

8e S.B, XI Check

3.2 Experimental methods

3.2.1 Expexrimental details

3,2,141 Variability analysis in aarlx_generation

population
One thirty sight progenies in Fq generation

of five crosses were planted during kharif 1990 in
randomised block design in a single row of 4 m length
replicated thres times. The rows were sSpaced at 50 cm
from each other and plants in a row were dibbled at

20 cm distance

3.2,1.2 Variability analysis in parentla genotypes

A set of fourteen parental lines was alSo sown
in separate experiment in randomised block design in a
thrxes row plot of 3 m length in three rsplications
during kharif 1990. The row to rTow and plant to plant
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distance of 45 and 15 cm respectively was kept. The
recommended uniform cultivation practices with plant

protection measurss were followed.

3.2.1.3 Stability analysis
The eight genotypss (4 cross derivatives

and four stendard checks) wers planted during summer
1990 at five locations like Parbhani, Basmath,
Ambajogai, Latur and Aurangabad. The sxperiment at
each location was spwn in a plot size of 5.10 x 3.00 w.
following a Spacing of 30 x 15 cm. Rascommsnded
cultural practices and plant protection measures wers
undertaken at sach location as and when required,
Thegcrop was irrigated at an interval of 8 to 10 days
till harvest,

3.3 Field observations
3.3.1 Variability analysis in sarly genexation
pepulation

Ten plants were randomly selected in sach
progeny of each cross at the time of harvest for

recording the following observations.

3.3.1.1 Days to 50 per cent flowsring

lays rsquired for sowing to 50 pexr cent

flowering of the plants in each progeny were rscorded.
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3.3.1.2 Main stem height (cm)

Height.[~__‘ﬁwa3 measured from the ground
level to the tip of the main shoot at maturity.

3.3.1.3 Number of nodes on main stem
The nodes on main stem of each selected

plant were counted,

3.3.1.4 Number of primary branchas

The primary branchss arising on main shoot

wexe counted on esach selected plant,

3.3.,1.5 Number of aacandarg branches

Numbexr of secondaxry branches on primary

were counted on each plant,

3.3.1.6 Number of asrial pegs

On sach selected plant the numbsr of pegs
which were not effected in to pods were counted on

~

sach selected plent.

3.3.1.7 Number of undeveloped peds

Total undeveloped pods were counted on each

plant.

3.3.1.8 Number of developed pods

The sound maeture pods were countad on each

plant at ths time of harvest,
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3.3.1,9 Weight of developed pods in (g)

The dsveloped dry pods were weighed from

sach plant and was recorded as pod yisld per plant,

3.3,1.10 Shelling percentagse

The pods from selected plants were shelled

and shelling percentags was calculated.

3.3.1.11 100 kernel weight (g)

Well developed 100 kernels from esach progeny

were weighed in grams,

3.3.1.12 Harvest index

The ratio of economic yield to biological
yield was taken as harvest index and was expressed in

percentage,

Pod yield per plant
Harvest index = Biblogicaipyield x 100

3.3.1,13 Diseasg and pest intensity

Par cent infestation of lsaf miner pest

In 57 progenies of the cross of Robut 33-1 x
No. 75-12 on selected ten plants, the healthy leaves
and affected leaves by leaf miner were counted at the
time of pod desvelopment stage and at harvest, Thg
per cent infestation was estimated and angular trans-

formation were made,
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3,3.1.14 Lsaf spot dissase intensity

In sleven progenies sach of crosses liks
Robut 33=1 x NCAC 17133 and Robut 33-1 x P.I., 405132
at the time of pod deveslopment stage and at harvest
the healthy leaves and diseased leaves weres counted,
The dissase intensity per cent was estimated and the

values were angularly tranaformed,

3.3.2 Var, libility analysis in parents

In a sst of parsnts in the central row five
plants in sach genotyps were randomly selected for
recording morphological obsexrvation on 12 charactexrs

a8 listed bslow 3

3.3.2.1 Main stem height {cm)

The height {: _ 'measured from the gragﬁ

leval to the tip of the main shoot,

3.3.2.2 Numbar of nodes on main Stem

The nodes on main stem of each selected

plant were counted,

3.3.2,3 Number of primary branches

The primary branches arising on main shoot

were counted on each selscted plants,

3.3.2,4 Number of secondazy branches

The number of secondary branches arising on

primary wers counted on sach plant,
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3,3.2.5 Number of aerial pegs

On sach sslected plants the number of pegs

which were not effected in pods were counted,

3.3.2;6 Numbexr of undeveloped Eoda

Total undeveloped pods were counted on esach

plant,

3.3.2.7 Number ef developed pods

The sound mature pods were counted on each

plant at the time of harvest.

3.3.2.8 Weight of developed pods (ﬂl

The developed dry pods were weighed from sach

plant and was recorded as pod yield per plant.

3.3,2.9 \Meight of kernels per plant (g)

The dried pads were sslled and weight of

kernsle was recordsd a8 kernel yield per plant.

3. 3. 2.10 Harvest index

The ratio of economic yisld was teken as

harvest index and was expressed in perxcentage,

Pod vield per plant
Harvest index = Flological yisl x 100

3.3.3 Stabilitx analysis

At each location by @slecting randomly five
plants in each of the eight genotypes ths following

observations were recorded,
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3.3,3.,1 Mein stem height (cm)

The heightjiii“?kwaa measured from the ground

level to the tip of the main shoot at ths maturity.

3.3,3,2 Number-of nodes on main 8stem

The hodes on main stem of each selscted plant

”~ AY
~

were counted,

3.3.3.3 Number of primary branches

The primary braaches arising on main shoot

were counted on sach selected plant,

3.3,3.4 Number of secondary branches

The number of sescondary branches arising

on primery were counted on each plant.

3.3.3.5 Number of aerial pegs

On each selected plant the number of pegs:

which ware not effective into pod were counted.

3,3.3.6 Number of undsveloped pods |
Total undeveloped pods were counted on esach

-

plant.

3.3.3.7 Number of developed pods

The sound mature pods were counted on sach

plant at the time of harvest,

3.3.3.8 |Weight of developed pods (g)

The developed dry ponds were weighed fxrom

each plant and was recorded a3 pod yield pei plant,
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33349 Shelliug parcantagg

The pode from selectsd plants were shelled and

shelling percentage was calculated,

3.3.3.10 100 kernel weight (g)

Wall developed 100 karnels from each plant
wers weighed in ,grams., These ohaervaéinns were made in
the group of 3, 4, and 4 at 3-4 locations for statistical
analysis,

3.3.3,11 Days to maturity

The days were counted from sowing to maturity

£ s

of crop in each genotyps,

3.4 Statistical analysis
3,441 Variebility analysis in eazly generation
population

The replication means based on ten randomly
selected planté in sach progsny of tﬁe crpsses for
different characters in early gensration crosses and
charactexs in parents were used for analysis of
variance a8 pexr ths model suggested by Cockerhan and
Cocks (1957)., The phenotypic end genotypic coefficient
of variations were worked out as per the formula of
Burtan (1952). The heritability in broad ssnse was
estimated ;ccording to Lush (1940). The genstic advance
expressed a8 psr cent of mean was,Worked out a8 per the

formula of Jnhanéén et al. (1955)., The ramaiﬁiug
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characters in sarly generation crosses and 3
characters in parental populations were analyssd for
variance, standard deviation and coefficient of1
yaria%ion as measures of dispersion using staendard
procedure describsd in a hand book of Agricultural

Statistics written by Chandel (1975). -

3.4,2 Stability snalysis

The analysis of phenotypic stability fox
each genoéypa for the characters under study was
carried out a8 per the procedure of Eberhart and

Russel (1966).

3.4,3 Correlation and path coefficient
In the early generation population of five

crosses the gesnotypic correlation betwsen yield and
different characters were estimated as per the formula
of Faleconex (1964). Tthpath coefficient effects were
worked out asccording to Deway and Lu (1959).
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4.1 Variability analysis in sarl!_ganaratiun
population
4.1.1 Mean psrformance

The mean performance of progeniss of different
crosses for ten characters in Fq generation is presented
in Table 1. The progeny means were statistically
significent for all the charecters in the crosses. In
cross Robut 33=1 x NCAC 17133 almost 3-4 progenies
showsd superior performance for all the characters than
thes general mean. In general the progenies 7 and 9
were found Superior in performance for most of the
characters, The progeny number 5 (3.33) followsd by
1 (3.52) had least numbesr of asrial pesgas. The per cent
incidence of late leaf spot in the progenies like 2
(26.41), 3 (27.14), 5 (27.45) and 9 (28.93) was
comparativsly low at pod development stage. It was
found increased in almost all the progenies at harvest
howsver, and was lowest in the progeny No. 8 (41,85).
Excess raining during the crop growth period affected
pod yisld perxformance.

The progeny mean psrformance for all the
characters in the cross Robut 33-1 x P.I. 405132 was
also 8 ignificant foxr all the charactexs, The progeny
numbexs like 2 (6.63), 5 (6.77) and 9 (6.25) had

recordsd lowsst number of asrial pegs. Out of 11
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progenies 4 progenies had given superior performance
for pod yiesld, The late lsaf spot disease incidence
was comparatively less at pod development stage in all

$be progeniss in this cross,

Fifty two progenies of the cross Robut 33-1 x
No, 75~12 were evaluated for 10 characters, The progenies
numbexs like 14 (14.02), 15 (14.44), 20 (16.44), 21
(19.69), 33 (18.50) and 34 (14.97) had shown quite high
number of secondary branches/plant. The numbexr of aerial
pegs Qere quite less in the progeny numbers 9 (3,61,
10 (2.99), 11 (3.75), 12 (3.00), 13 (2.83), 14(3.55),
15 (3.47) and 23 (3,33). The progeny numbers 19 (8,22),
33 (8.,00) and 35 (B8.,11) also showed highsst number of
developed pods, The per cent incidence of leaf miner at
pod development stage was quite low in the progenies
like numbers 38 (7.85), 39 (6.84), 42 (7.64), 46 (7.81)
and 47 (7.38), Whereas at harvest, the incidence of
this pest was less in progeny numbers 11 (11.54), 48
(11.49), 21 (9.77), 36 (11.51), 43 (11.24), 49 (11.71)
and 52 (11.,88). The progsny number 21 was found with
desirable mean pod yield, high number of primariss and
Secondaries and with lowest incidence of leaf minsx

incidence at both the stages.

The progenies in the cress Robut 33-1 x local
showsed less di fferences for the charscters main stem

height, nodes on main stem and primary branches,
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However, the progeny differences were greater for
secondary branches, asrial pegs, daveloPed pods and

pod yield. The progenies like 16 (6.16) end 21 (8.02)
had showed highest number of secondary branches. The
asrial pegs were minimum in progeny numbers {1 (6.44),

8 (6+27), 12 (6.16), 15 (6.10), 18 (6.49) and 20 (6.36).
Ths highest number of devsloped pods were recordsd by
the progeny numbers like 4 (8,74), 24 (6.72) and 40

(6.61) and were found superior,

Six progenies of the cross 5,B., XI x NCAC 17133
were esvaluated for 7 characters. The progeny number 6
was having highest number of developad pods (7.80) and
pod yield/plant (5.15). However, aesrial pegs (20.97)
in this progeny were highest of all,

4.1.2 Analysis of variance

The observations for five crossss are grouped
in to two tables, The analysis of vaxriance for 10
charactexs in three crosses (Table 2) reveealed that the
progeny differences in all ths crosses were highly
significant except for the number of primary branches/plant,
developed pods/plant and 12%® leef spot incidence at pod
development stage in the cross Robut 33-1 x P.I. 405132,
and for undeveloped pods/plant in the cross Robut 33-1 x
No. 75=12. This indicated that thesre was sufficient

variability in the progenies of thess three crosses.

’
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The analysis of variance for seven characters
in two crosses (Tabls 2a) indicated that thes progeny
dif ferences were statistically significant except foxr

nodas on main stem in the cross S$.B. XI x NCAC 17133.

4.1.3 Genotypic and phenotypic varisbility
and mean

4,1.3.1 Rangs and mean

The range, mean, genotypic, phenotypic and
environmental variances for 10 characters in three
crosses are furnished in Table 3. All thess characters
showed a wide range of variation. The maximum extent
of variabhility was noticed for late leaf spot disease
incidence at harvest in the cross Robut 33-1 x
PoI. 405132 (32,41 -~ 70.23) followed by secondary
branches (3,66 ~ 19,69) and asrial pegs (2,80 - 17.08)
in the cross Robut 33-1 x No.75-12. Main stem height in
the cross Robut 33~1 x NCAC 17133 and aerial pegs 16 ths
cross Robut 33«1 x No, 75«12, The least range of
veriation was observed for primary branches in all the
three crosses, The phenotypic variation in all the
three crosses was gbssrved to be high for dissase and

pest incidence,

The range of phenotypic variability and their
variances for 8 characters in two crosses (Table 3a)
indiceted that the character asrial pegs in bath the

" crosses varied with high xrange.
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Table 3. Range,weax and estimates of genotypic, phenotypic and .

Y ¢

environmental variances for 10 characters in three
different crosses in F3 generation.

Character Range Mean 629 62p éie
Main stem A 18.606=34.166 24.563 22,196 24.30 2.11
?g;?ht B 22¢38=33,49 26.84  13.15 16.09 2,94
C 20.91=32.35 22,52 4,09 5.61 1,52
Nodes on A 13.52-22.08 15.78  6.34 17,09 0,74
main stem 5 449 44_95.69 20.28  2.89  4.39 1.50
C  16.74=22.47 18.29  0.99  1.70 0,71
Primary , A 3.41- 4,33 3,96 0.03 0,21 0.18
branches
Dlant B 3.91- 4,11 3.99 -0.00 0,03 0,04
C 3’41- 4.97 4.00 0.55 0013 0.08
Secondary A 0.60- 6.33 3,37 28.57 29.29 0.72
gf:giﬁesf B 2,50-10.00 5,97 5.05 5.83 0.78
C 3.66-19,69 9,60 13,61 14.87 1.25
Aeri;l A 3.33= 5,77 4,70  0.61 1.06 0,44
pegs
C 2.80-17.08 8,58  9.26 12,05 2,78
Unge;eloped A 1.61- 5.77 3,55  2.07  2.68 0.61
pods
Dt B 2.,47= 7.80 4.87  2.22 2,57 0.35
c 2.“50- 6.88 4’41 0.70 2.29 1.52
pod yield/ A 0.98- 3.25 2,00 0.55 0.86 0.31
%é?nt B 2,54=- 4.76 3,50  1.80 2.15 0.35
c 1.88- 6.91 3.74 0.89 1.75 0.85
Disease igd A 26,41-33,55 20,64  2.40 .10.80 8.39
pest incid-
Pnce st poa B 21.21-31.34 25,13  4.85 17.41 12.55
development C 6.84-16.37 11.40 5.05. 17.12 12.06
stage (%) .
pest izéide’ B 32.41-70.23 50.85 103.86 181.21 77.34
harvest (%) C 9,77=-19,09 13,69 2,22 5.49 3,27

A = Robut 33«1 x NCAC 17133, B = Robut 33-1 x PI 405132
C = Robut 33=1 x No, 75«12



Table 3a. Range, mean and genotyplc, phenotypic and
environmental variances for 8 characters in

two crosses in F3 generation,

48

2

Characters Range Mean 629 6p 6"e
Main stem D 12.61 = 33.08 23.09 15.36 20.78 5.41
height (em) . o 15 66 = 26,26 21.47 6.19 10,39 4,20
Nodes on D 11.19 = 20,38 16.40 2.13 4.54 2,40
main stem 5 44, 30 . 15.72 15,08 =0.02 0,96 0.98
Primary D 3,58 - 4,00 3,97 0.00 0,01 0.01
brnathes/ E

iecondar; D 1.22 = 8.02 3,12 1.91 2.99 1.07

ranches

ian E  1.00 - 4,35 1,99 1.15 2,16 1.01
Aerial pegs D 6.16 - 19,19 9,39 6,13 9,82 3,69
/plant E  5.66 = 20.97 . 9.46 32.83 35.77. 2.93
Undeveloped D 2.88 = 9.47 5,14 1.23 3,24 2.00
pods/plant o 4 g9 _ 9.35 5.42 5.35 8.42 3.06
Developed D 2,30 = 8.99 4.57 2.58 3.50 0,92
pods/plant  » 4 g6 . 7.80 4.68 4.82 6.78 1.96
Pod yleld/ D 1.34 - 6.72 3.29 1,28 2.37 1.09
plant (g) 3,10 1.89 2.62 0.73

1,33

5.15

D = Robut 33«1 x Local, B

= S,B. XI x RCAC 17133
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4.2,3.2 Variance components

The genotypic and phenotypic variances (Vable 3)
indicated that these were highest for late leaf spot
dissase incidence at harvest in the cross Rebut 33-1 x
P.1. 405132 (6%g = 103.86, 6g = 181.21) and Robut 3341
x NCAC 17133 (6%g = 27.30 , 6°g = ES.19) followsed by
secondary branches.in the cross Robut 33-1 x NCAC 17133
(629 =- 28,57, 6zp = 29,29). Thess variances wers low
for primary branchss in all the thres cxrgsses and for
nodes on main stem in the cross Robut 33=1 x No.75=12
and pod yield in the cross Robut 33-1 x NCAC 17133,

The environmental variance was quite high for late leaf
spot dissase in the two crosses like Robut 33-1 x

NCAC 17133 (6% = 37.88) end Robut 33-1 x P.I. 405132
(6%e = 77.34) at harvest.

Similarly the variance components for 8 charac-
ters in two crosses shown in Table 3a indicated that the
maximum genotypic and phenotypic variance were observed for
aerial pegs in the cross 5,B, XI x NCAC 17133 (6%g =
32,33, 52p = 35,77) followed by main stem haight in both
the crosses., The environmental variance in these crosses

for main stem hsight were also high.

4.1.4 Estimates of variability paramsiers

The estimates of variebility parameters for

10 characters in three crosses are presented in Tabls 4.

.
V'
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Table 4. Genotypic, phenotypic and environmental coefficients
of variation (GCV, P&V and ECV), heritability in
broad sense (h2 (BS)) and genetic advance (GA) for
10 characters in three crosses in Fq generation,

Characters GCV PCV ECV hz(BS) GA GA as %
(%) (%) (%) (%) of mean
Main stem A 19,18 20,07 5.91 91,31 9,27 37.74
height B 13,51 14.94 6.39 81,70 6.75 25,15
(em) ¢ 8,97 10.51 5.45 72.86 3.55 15.77
Nodes on A 15,95 16.86 5.47 89.46 4.90 31.05
main B 8,39 10.33 6.03 65.88 2.84 14,00
stem C 5,43 7.13 4,61 58.16 1.56 8,53
Primary A 4,72 11.80 10.82 15,98 0,15 3.83
branches/ B 2,37 0,82 5,13 227,27 =0,10 2,53
plant C 5,75 9,21 7.20 38,97 0.29 7.37
Secondary A 158,52 160.46 25.19 97.53 10.87 322,36
branches/ B 37.63 40,44 14.80 86.60 4.30 73.82
plant C 38,40 40.14 11.68 91.53 7.26 75.66
oy A 16,70 21.89 14,14 58,24 1,23 26.22
piact B 36.14 37,51 10.05 92,80 6.56 71.38
p C 35,46 40,45 19.45 76.87 5.49 63,98
Undeveloped A 40,42 46.03 22,01 77.12 2,60 73.05
plant c 18,93 33,78 27.98 31.40 0.96 21.83
Dig:}Pped A 19.11 38.44 33.35 24.72 0.48 19,54
Plant B 21,77 26,70 15.45 66.49 1,69 36,50
P C 17,55 25,81 18,92 46.24 1.37 -24.56
ngﬂ{ield/ A 37,21 46,52 27.92 63.97 1.22 61.20
% 5 B 37,30 40,85 16.63 83.41 2,52 70.16
9 € 28.31 35.38 22,88 51,16 1.39 37.22

Disease and A  5.23 11,08 9.77 22,26 1.50 5.0
pest incide

PoSc 1nCid= B  8.77 16.67 14,09 27.90 2,39 9,53
pod develo- C 19,71 36,28 30.46 29.52 2.51 22,04
pmentstage

(%)

Disease and A 10.95 16,92 12.90 41,89 6.95 14,57
pest incid- 5 20.04 26.47 17.20 57.31 15.88 31,24
harvest(%) C 10,88 17,11 13,21 40.42 1.95 14.24

A = Robut 33«1xNCAC 17133, B = Robut 33-1xP.I. 405132
C = Robut 33.1xNo, 75=12



51

4.1.4.1 Genotypic coefficient of variation

The genotypic coefficient of vaeriation was
maxikumi: for secondary branches/plant (158.5%j in the
cross Robut 33-1 x NCAC 17133 followed by undeveloped
pods (40.42).) The pod yield/plant also exhibited
substantially high genotypic coefficient of variation
in all the 3 crosses like Rabut 33-1 x NCAC 17133
(37.27),) Robut 33-1 x P.I. 405132 (37.3&%.; Robut 33-1 x
No,75-12 (25.3??3 The least estimates of genotypic
cosfficient of variation were recorded for primary
branches/plant in all the three crosses (=4,72) -2,37)/
and 5.75}J The genotypic coefficient of variation was
moderate for leaf miner peat incidence in the cross
Robut 33-1 x No.75-12 (19.71%) at pod development stage
and the late leaf spot disease incidence at harvest in
the cross Robut 33-1 x P.I. 405132 (20.04})compared to

other two crosses.

4.1.4.2 Phenotypic coefficient of variation

The estimates of phenotypic coefficisnt of
variation were slightly higher than ths genotypic
coefficient of variation in all the crosses for all the
charactsre, The maximum sstimates in all ths three .
crosses were observed for sscondary branches (160.46@
in the cross Robut 33-1 x NCAC 17133, The threa crosses
viz., Robut 33-1 x NCAC 17133 (46.32%, Rabut 33-1 x

kosiz.  h it
P.I.,\(4D.85/Q and Robut 33-1 x Ne. 75-12 (35.38) also
” v
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recorded high sstimates of phenotypic cosfficient of
variation for pod yisld/plant. Similar high values

for developsd pods/plant (38,44% 26,70 and 25.8”& and
aerial pegs/plant (21.89% 37,51%and 40.45))wers ;leo
observed in all the three crasseé. The highest
cosfficient of phenotypic varistion to the extent of
36.29?}n the cross Robut 33-1 x No.75-12 and 26.47/.

in the cross Robut 33-1 x P,I, 405132 was obsexved,
respectively for leaf miner pest incidence at pod
development stage and late leaf svot disease incidence
at harvest. The lowsest values of phenotypic coefficient
of variation were associated with primaxry branches/plant

(11.80% 0.82/and 9.21G in all the thres crosses.

4,1.4.2: Environmental coefficisnt of variation

_ The environmental coefficient of variation
was observed to be high for devslopsd pads (33.35))
in the cross Robut 33-1 x NCAC 17133 followed by leaf
miner pest and for undeveloped pods (27.58).)in ths
crossé Robut 33-1 x No, 75-12. Very less estimates for
this parameter in all the three crosses Qere recorded

by the primary branches followed by main stem weight.

The genotypic, phenotypic and environmental
coefficient of variability parameters for 8 characters
in t wo crosses are presented in Table 4a, The maximum

genotypic coefficient of variation was observed faor
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Table 4a. Genotypic, phenotypic and environmental coefficients
of variation (GCV, PCV and ECV), heritability in
broad sense (h (BS)) and genetic advance (GA) for
10 characters in three c¢rosses in F3 generation.,

GCV PCV ECV hZ (BS) GA GA as %

Chatecter (%) (%) (26) mean
(%)
Main stem D 16,97 .19.73 10,07 73.94 6.93 30,04
height (em) g 11,58 15,01 9,54 59,57 3.95 18.39
Nodes on D 8.91 " 12.98 "9.44 47,08 2,06 12.56
main stem ’ ’ ’ ’
E =1,12 6,49 6,28 =-3,02 =0.06 =0.40

gecondar§ D 44.32 55.37 33.19 64.08 ' 2.28 72.98

ranches ; y
plant E 53,69 73.70 50,34 53,21 u1.61 80,63
Aerial D 26,36 33,37 20,46 62,39 4,02 42.82
pegs/plant . o4 57 63,22 18.11 91.78 11.29 119.40
Undeveloped D 21 q60 34 .99 27 0,52 .380.13 ‘ 1..41 ,.27 0.45
pods/plant o 45 60 53.42 32.24 63.57 .3.79 69.88
Developed D 35,14 .40.96 21.04 73,61 .2.83 62.09
pods/plant 5 46,88 55.61 29.91 71.06 ©3.81 81.34
Pod yield/ D 34.35 46.78 31.75 53,93 1.71 51,94
plant (q9) '

44.26 52.14 27.56 72.05 " 2.40 77.30

D = Robut 33«1 x Local, E = S,B,XI x NCAC 17133
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as:ial‘pega (SD.STI)folland by secondary branches
(53.69))in the cross 5.B. XI x NCAC 17133, Except

nodes on main. stem and main stem height for rest of the
characters the valuéa were moderately high. The estimates
of phenotypic coefficient of variation were also high

for eecondary branches (73.60J) aerial pegs (63,22))and
developed pods (55.61))in the cross 5.B, XI x NCAC 17133,
The highest estimates of environment coefficient of ‘
variation to the extent of 50.34Y/(5.B. XI x NCAC 17133)
end 33.19/(Robut 33-~1 x local) wers abserved for secondary
branches, For nodes on main stem, it was lowest in

both the crosses (9.44)/and 6.28)

4,1.5 Heritability and genetic advance

4.1.5.1 Heritability (Broad sensSe)

The broad sense heritability in all the three
croase? was high for main stem height (91.31&l81.7013nd
72.86})and secandery branches (57,53} 86.60/and 91.5?‘[9
(Table 4). The estimats were also high for nodes on
main stem (89.48/1) in Robut 33-1 x NCAC 17133, for aerial
pegs (92. ad,i)s.n Robut 33-1 x P.I. 405132 and Robut 33-1
x No.75-12 (76.87)) for undeveloped pods (es.«mi):m the
croes Robut 33=-1 x P,I, 405132 and for pod yiald (83, 4y”)
in Robut 33-1 x P,I., 405132, The medium heritability
estimates were assgciated with the characters nqdes on
main stem in the cross Robut 33-1 x P.I. 405132 (65.88Y%)
and Robut 33-1 x No,75-12 (58,61)} aerial pegs (58.24)) in
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Robut 33-1 x NCAC 17133, Developed pods (66.1?§6im

Robut 33-1 x P,I. 405132, end pod yisld in the cxrose

Robut 33-1 x NCAC 17133 (sa.yjﬂgand in Robut 33-1 X

No. T5=12 (51.1?%5. As far as diseass and pest incidencs
at both the stages is concerned the ha;itebility es timatses

were loq to medium in all the thres crossaes.

4,1.5.2 Eénetic advance (GA)

fhe maximum genetic advance to the extent of
15.88 for late leaf spot di ssass incidence at harvest
was cbserved in the cross Robut 33-1 x P,I. 405132,
The values to the magnitude of 10.87 and 9.2%, resps- )
etively for secondary branches and main stem hedght
were recorded in ths pross Robut 33-1 x NCAC 17133,
For reet of the characters in all the 3 crosses the
characters in all the 3 crosses the genetic advance was

found in the range from 0.10 to 7.26.

4,1.5.3 Genetic advance as per cent of mean

The maximum genetic advance as sxpressed in
per cent of mean in all the thres crosses was recorded
by secondary branches (322,364 73.82)and 75.6&?. The
aerial pege, undeveloped pods, developed podé/and pod
yield in all the thres crosses also recorded moderate
to high gsnetic advance a8 esxpressed in ner cent of msan.
As far as diseass and pest incidence is concerned the
high genetic gain as per cent of mean was obsexved
for late leaf spot incidence at Harvast (31.2§jbin the
gross Robut 33-1 x P.I, 405132 and for leaf miner pest
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incidence at pod development stage (22.04%)in the cross
Robut 33=1 x No. 75«12).

The heritability, genetic advance and genstic
"advance as per cent of mean for 8 characters in two
crosses are Shown in Table 4a., The estimates of broad
sense heritability were high for main stem height
(75.94I)in Robut 33-1 x local, aerial pegs (31.78))

in S.B. XI x NCAC 17133 for developed pods in the cross
Robut 33-1 x local (73.16))end in the cross S,B. XI x
NCAC 17133 (71.06}2) andfor pod yield in the cross S.B. XI x
NCAC 17133 (72.05). The maximum genetic advance to the
extent of 11.29 was observed for aerial pegs in the

cross S,B, XI x NCAC 17133. The genetic advance as
expressed in par cent mean was maximum to the tune of
119.40% 81.34/% 80.63%and 77.30%?3: aerial pegs, developed
pods, secondary branches and pod yield, respsctively in

the croes S.B. XI x NCAC 17133,

4.1,6 Mean, variance, standard deviation and
coefficient of variation

fhe parameters of variability like variancs,
standard deviation and cosfficient of variation for four
characters in five crosses of F3 genexration is shown in
Table 85, The resulte indicated that the progeny means
weres slightly d}ffernt for all the four characters like
shelling percentage, tsst weight, harvest index and
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Table 5, Mean, variance, standard deviation and coefficient
of variation for four characters in five crosses
in F3 generation.

.Progenies Shelling Test weight Harvest Days to

(%) (9) index 50 %
(%) flowering

1 2 3 4 5
Cross : Robut 33-1 x NCAC 17133

1 40,00 20,00 8.77 46
2 45,00 . 15.50 15.25 45
3 48,86 19,50 "9.,09 44
4 43.5 30,00 20,76 47
5 55,27 25,30 13,92 44
6 80.00 32,30 15,55 46
7 64,56 34,40 24,07 47
8 62,00 20,60 11.59 46
9 , 55,38 27.00 21,31 45
10 47,53 25,60 11,39 46
Mean 54,21 25,02 16,17 45,60
Variance 145.56 37.31 50.73 1,15
s.D, 12,06 6.10 7.12 1.07
C.V, 22,25 24,41 44,05 2,35

Contd.eee
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Table 5. contd...

Cross : Robut 33«1 x P, I, 405132

1 62,90 29,43 15.04 47
2 56,25 27,27 26,96 46
3 50,66 - 21,70 13.04 45
4 56.46 29,77 22,48 44
5 50.63 29,62 24,01 46
6 54.64 .24,19 16.82 46
7 52,94 32,19 16.51 45
8 -56.08 .19,.54 20.35 48
9 58.48  .39,15 13,64 47
10 60.06 31.16 30.74 44
11 60.86 . 34.56 17.96 45
Mean 56.36 - 28,96 19,79 45,72
Variance 16,12 31.87 32,51 1.61
S.D. 4,01 5.64 " 5,70 1.27

C.V. 7.12 . 19,49 = 28,82 2.78
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1 2 3 4 5
1 62,06 31,27 29,13 44
2 74.61 29,39 17.21 45
3 63,67 31.83 14,05 47
4 77.14 33,75 20,00 46
5 62.85 35,35 28,25 45
6 75.07 33.88 24.52 47
7 58,18 30,68 27,79 45
8 73,58 31.96 24.88 45
9 72,60 29,04 25,92 47
10 67.57 29,73 20,24 47
11 65.88 33,43 27.41 46
12 67.24 34,11 30,13 45
13 73,47 33,13 22,33 44
14 60,00 27,77 23.80 45
15 78,52 29,92 25,37 46
16 68.85 26,48 24,13 47
17 58, 20 32,89 15,66 46
18 | 67.29 29,09 31.37 47
19 57.19 31,90 32,20 45
20 56,31 24.89 19,52 47
21 65.34 31.59 41,90 45
22 63,87 31.42 9,36 46
23 66.53 29,12 22,41 45
24 63.18 29,06 25.65 44
25 60,94 30,76 39,84 45
26 73.14 30,84 25,93 47
27 63,88 32,85 25, 47 46
28 63,87 33,23 27,16 44
29 77.34 31.16 25,92 45
30 54,04 29,19 23 .85 44

Contd...
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1 2 3 4 5
31 52,29 39,88 38,02 46

32 61.31 23.53 27.53 47

33 52,63 25,86 18.56 48

34 61.19 26,32 15,29 47

35 68.00 33,23 33,33 46

36 64,41 29,28 26,21 48

37 65.66 25,08 20,56 46

38 63.93 26,00 23,37 48

39 73.77 30,50 13.23 47
40 74,70 32,24 22,70 450,
41 58,27 25,60 26,60 46

42 60.86 31,81 25,65 46

43 79.48 27,19 20.63 45

44 68,88 27,86 - 31,03 47

45 71.42 30,58 - 22,55 46

46 80.61 - 34,85 21,09 44

47 65.42 27,97 22,77 45

48 55,46 25,32 26,52 47

49 59,89 30,53 31,37 46

50 62.85 37.81 27.79 46

51 58,57 29,58 32,88 48
52 61.16 32,87 32,33 47
Mean 65.05 30,43 25.21 45,94
Variance 77.98 11,04 40.75 1,30
S.D, 8,83 3,32 6438 1.14
c.v, 13,57 10,92 25,31 2,49

Contdeeee



Table 5, Contd,..

~

61

—y

1 2 3 4 5
Cross s Robut 33=1 x Local

1 61,92 27,35 20,63 47
2 40,42 27,94 18.84 47
3 50,00 38,07 9,34 48
4 57,52 35.52 28,76 47
5 42,66 45,71 31,04 46
6 62,50 34,37 14,16 45
7 50,87 28,06 18,56 45
8 66,82 32,32 14.77 48
9 48.88 31.84 35.48 48
10 63,22 30,15 17.12 47
11 70,41 32,40 30,13 46
12 64.41 33,50 32,87 45
13 57.90 38,21 26,98 45
14 66426 51,90 25,13 47
15 67.52 32,91 17.80 46
16 72,22 31,96 16.16 46
17 61,00 22,38 32,00 45
18 57,04 29,21 21.75 46
19 71.33 35,08 17.64 45
20 62.64 33,20 13.48 46
21 59.46 31.66 6,00 47
22 71,42 32,05 16,66 48
23 55,96 24,72 15,25 47
24 53,19 20.16 22,70 47
25 54,28 34,20 21,21 46
26 65,18 24,44 15.66 45
27 61.40 33.33 28,93 45
28 63,59 29,00 21.34 47
29 74,89 40,00 19,02 46
30 57,14 24.69 21.87 46

Contd. L™
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1 2 3 4 5

31 67.17 34,50 13.35 48

32 65.83 37.61 17.91 47

33 80.00 32,72 27.27 46

34 ‘49,15 31, 62 18.47 48

35 ‘51,41 41,42 8.59 45

36 20,51 50,00 11, 50 45

37 52,96 25,51 13,43 47

38 66,08 20,00 12,56 48

39 65.25 34,11 19,65 48

40 42,02 34,11 "29.48 47

41 69,84 25.88 ‘25,23 46

42 66.19 23.55 20,79 47

43 60.10 24,83 21,65 46
44 65.90 34,52 12,79 46

45 ‘63,49 36,36 10,71 45
46 "52,59 35.55 "17.44 46

47 38.69 20,96 16.27 46

48 47,59 25.44 30.00 47

49 '69,.33 30,58 23.14 45

50 32,98 32,75 24,24 47

51 49,65 31,28 14,04 46

52 70.58 42,32 10,69 46

53 42,73 27,717 32.09 .48

54 77.47 29,65 5.99 47

55 14,55 27.14 34,29 48

56 69.94 29,09 23,37 48
Mean 58,34 31.88 20,11 46.41
Variance 168,55 43,74 54,83 1.08
S.D, 12,98 6.61 7,40 1.04
c.V. 22,25 20,74 36.82 2.24
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1 2 3 4 5
1 66,06  25.05 ' 18,03 47
2 70.00 38.88 11,11 45
3 65.95 46,66 123,92 46
4 . 54,10 34,46 33,82 47
5 61.81 41,35 24.81 48
6 62.85 36,66 26 .60 47
7 81.50 35,86 .38.17 45
Mean 66,04 36.98 24,92 46.42
Variance 71.18 44,39 .74.63 1.28
s.D, 8.43 6.66 8.63 1,13
C.V, 112,77 18.01 34.66 2.44
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days to 50 per cent flowering in the cross Robut 33-1 x
NCAC 17133 gompared to population means. The variance
was maximum for shelling percentage (145.56) followed by
harvest index 50.73. The standard deviation was also
high for thsse two cheracters (12,06 and 7.,12). The
progeny number 6 for shelling percentage (80.00)

and progeny numbexr 7 for test wsight (34,.40) and

harvest index (24.07) wers found superior when esvaluated
with population mesan and one standard deviation., The
coefficient of variability was maximum for harvest index
44,05 which indicated the high amount of variebility in

the progenies compared to other 3 characters,

In the cross Robut 33-1 x P.I. 405132 the
maximum variasnce was recorded for harvaest index (32,51)
and test weight (31.87). The evaluation of progenies
with population mean and one standard deviation, it was
observed that progenies like 1 (62.9) and 11 (60.86)
were superior for shelling percentage, whersas progenies
7 (31.19) and 9 (39.15) were superior for test weight.
For harvest index the progenies 2 (26.96) and 10 (30.74)
were superior one, whereas progenies 4 (44) and 10 (44)
were superior for days to 50 per cent flowering. The
varigbility among the progenies was highest for harvest
index followed by test weight as indicated by the high

estimates of coefficient of varistion.
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Quite largs number of progeniss were found
with high mean than ths population mean for all the
four characters in the cross Robut 33-1 x No.75-12,

The variance was highest for shelling percentage (77.88)
and harvest index (40.75). The progeniss like numbers

2 (74.61), 4 (77.14), 6 (75.07), 15 (78.52), 29 (77.34),
40 (74.70) and 46 (B0.61) were found with high msan
performance for shelling percentage when compared with
population mean and one standard deviation., For test
weight progeny number 4 (33,75), 5 (35,35), 12 (34.11),
31 (39.87) and 46 (34.85) were superxior ocne whersas)

for harvest index the progenies like 21 (41.90). 25
(39.84), 31 (38.02), 51 (32.88) and 52 (32,.33) werse
superior ona., The differences in progenies for days to
50 per cent flowering wsre more or less equal., The
highest variability as indicated by coefficient of g
variation was observed for harvest index (25.31) in the

population.

The ﬁnpulation mean for test weight was
desirable in the cross Robut 33-1 x local. The veriancs
was maximum for shelling percentage (168.55) followed
by harveat index (54.83). The progeniss like Nos. 16
(12,22), 19 (71.33), 22 (T1.42), 29 (74.39), 33 (B80.00)
and 54 (77.47) showed superior shelling percentage,
when measured with population mean and one standard

deviation. In respect of test weight, progeniss like
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5 (45.71), 14 (51.90), 23 (40.00), 36 (50.00) and 52
(43,32) waré the superior ons. Out of 56 progenies

11 progenies like Nos, 4 (28,76), 5 (31.04), 9 (35.48),
11 (30.13), 12 (32,87), 17 (32.00), 27 (28.93),

40 (29.48), 48 (30.00), 53 (32,09) and 55 {34.29) had
shown highest harvest index beyond population mean

and nn%%tandard deviation. The maximum coefficient of

variation to the extent of 36.82 was observed for

harvest index in this cross,

In the cross S,B. XI x NCAC 17133 a desirable
mean for test weight (36,98) and harvest index (24.92)
was noticed, The variance to the magnitude of 74.6
and 71.1 was observed for harvest index and shelling
percentags, respectively. Only progeny T (81.,50) for
shelling percentage progeny 3 for test weight (46.66)
and progenies 4 (33,82) and 7 (36.17) for harvest index

were superior in mean perfarmande,

The evaluation of progenies for fourt different
characters indicated that the progeny No. 7 in the cross
Robut 33-1 x NCAC 17133 foxr test weight and harvest
index, progeny Np, 10 for harvest index and days to
50 per cent flowsring in the crose Robut 33-1 x
P.I. 405132, progsny No. 31 for test weight and harvest
index and 46 for shelling percentage, test weight and
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days to 50 per cent flowering in the cross Robut 33-1 x
No.76-12, progeny No. 29 for shelling percentage and
test weight, No. 5 for test weight and harvest index

in the cross Robut 33-1 x local and progeny No.7 for
sheslling percentage and harvest index in ‘the cress

S.B. XI x NCAC 17133 were found superior in performance.

4.1.7 Genotypic correlations

The genotypic corrslations of the characters
with pod yield in thres crgaaea alongwith their direct
and indirect effescts on pod yield ars presented in
Table 6. The correlation studies indicated that in
all the 3 crosses the developed pods (0.651#%%, 0,819#*»
and 0.770**) were found to be highly and significantly
correlated with pod yield., The corrslation of nodes
on main stem (0.163*) and aerial pegs/plant (D.5054#)
with pod yield in the cross Robutm 33-1 x No., 75«12
was also positive and significant. In the cross Robut
33=-1 x NCAC 17133 the number of secondary branches
(0.729% had also positive and highly significant
correlation with pod yield. The association between
diseass and pest incidence at hoth the stages with pod
yisld in all the three crosses were sither wsak positivs
or negative. The path analysis revealed that the
developed pods in the cross Robut 33-1 x P,.I,. 405132
(1.005) and Robut 33=1 x No. 75-12 (0.664) and. secondary
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Table 6., Genotypic correlation coefficient of different
characters with pod yield and their direct and
indirect effects on pod yield in three crosses
in F3 generation,

Characters Correlation Direct Indirect
with pod effect on effect on
yield pod yield pod yield

through

Main stem A 0.220 0.264 0,069 (SB)

height B 0,439 -0,063 0,458 (DP)

(cm) c 0.142 =0,002 0.058 (ap)

Nodes on A 0,237 0,005 0,207 (H)

main stem B 0.405 0,390 0.338 (Dp)

c 0.163%% 0.051 0.066 (ApP)

P rimary A 0,242 -0,106 0.138 (SB)

branches/ B 0.100 -0,085 0,119 (DpP)

plant c 0,261 0.052 0.142 (Dp)

Secondary A 0,729%% 0.590 0.157 (DP)

branches/ B 0,156 0.106 0.062 (DI)2

plant c 0.368 0.045 0.224 (Dp)

Aerial A 0.409 0.008 0.260 (SB)

plant c 0.,505%% 0,216 0.247 (DP)

Undeveloped A 0.214 0.385 0.049 (DpP)

pods/plant B 0.194 -0,275 0.444 (Dp)

e. 0.434 -0,010 0.317 (Dp)

Developed A 0.651%* 0.361 0,256 (SB)

pods/plant B 0.819%%* 1.005 0.131 (Nodes)

Disease and A 0,017 0.024 0,014 (DI)

pest incide- B 0,155 -0,024 0.094 (apP)

nce at pod o] 0.015 0.004 0.027 (AP)
development

stage (%)

Disease and A -0.156 -0,098 0,093 (uDp)

pest incide- B 0.211 0.223 0.088(DpP)

nce at har- C -0,146 -0,028 0.001 (DI)

vest (%)

A = RbbU%i 33.1 x NCAC 17133, B = Robut 33-1 x P.I. 405132
C = Robut 33«1 x No, 75=12

* and ** indicates significance at 5 and 1 per cent level,
respectively.
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branchas in ths cross Robut 33«1 x NCAC 17133 (0.590)

had maximm direet effsct on pod yield, The nodes on
main stem in the cross Robut 33-1 x P.I. 405132 also
influsnced pod yisld directlys, The rest of the
tharacters hed vary lesst dirset influence on pod yisld.
The diseass and pest incidences axcept lata lsaf spot
dissass at harvest did not influsnced pod yisld directly.
The studies further indicated that the develoned pads/
plant through secondary branches, numbsr of nodes and
ssrial pegs affscted pod yield indirectly. The éovolupad
pods in all thes crossss was found very influsncing in
affacting pod yield dirsctly as well as indiractly

through most of the charactars,

The genotypic correlations and path coefficient
for 6 characters in two crossces eze shown in The Table 6a.
Ths corrslations indicated that all ths § charactscs
like main stem Weight (0.226%*), nodes on main stem,
(D.223%%), secondary branchas (0.175**), aerial pegs
(0.500%*), undewsloped pods (D.266%*) and dsvsloped
pods (0,758) had significant pasitive corrsletion with
pod yield in the exoss Robut 331 x local, Ths
megnitude of sssociation betwesn dsveloped pod and pod
yileld in both the crpssss was very strong, The developed
pod in both ths crosases had maximum diresect effeat (0,679,
and 0.,967) on pod yield, The indirect contribution of
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Table éaa Genotyplc correlation coefficient of different
characters with pod yield and their direct and
indirect effects on pod yield in two crosses in
F3 generation.

Characters Correlation Direct Indirect
with pod effect effect on
yield on pod pod yield

yield through

Main stem 04226%* 0.036 0.157 (DpP)

height (cm)

-0.192 0.175 0.038 (Nodes)

Nodes on 04233%% 0.002 0.184 (Dp)

main stem '

-0.324 0,064 0.104 (Ht)

Secondary 0.175%* 0,027  0.121 (DP)

branches/ ‘

plant 0.295 -0,178 0.434 (Dp)

Aerial pegs/ 0.500%* 0,092 0,367 (DP)

plant ‘ ' '

0.562 0,020 0.679 (Dp)

Undeveloped 0.266%* 0.062 0.170 (Dp)

pods/ ’

plant 0.451 0,080 0.563 (DP)

Developed 0,.758%** 0.679 0.050 (AP)

pods/ " .

plant 0.849*x 0,960 0.967 (Ht)

D = Robut 33«1 x Local,

E = §.B. XI x NCAC 17133
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developed pods on pod yield through aerial pegs and
height of main astem was also positive. The secondary
branches (0.121, and 0.434) aerial pegs and undevsloped
pods were found responsible in affscting pod yield

indirectly through developed pods in both the crossss.

In gensral correlstion and path coefficient
studies indicated that the developed pods, secondary

branches, aerial pesgé and nodes on main stem were the

chief yield contributing charactexrs,

4.2 Veriability analysis in parente

4.2.1 Analgsis of variance

The analysis of variance for 9 characters shown
in Table 7 indicated that the genotypic differences for
all the characters sxcept primary branches were highly

significant.

4.2.2 Rangs, mean and variability parameters

. The range, genotypic, phenotypic and
environmental coefficient 01'-‘ variation heritability and
genetic advance for 9 characterns in the parental
gesnotype is shown in Table 8. The raa&lt indicated
that the range for nodes on main stem (15.50 - 61,75)
was maximum followed by aerisl pegs (6,06 - 17.16).

The phenotypic and genotypic coefficient of variations
were highest for secondary branches (PCV = T1,61

and GCV 69 = 69.17), kernsl yield (PCV 38.15 and
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Table 7., Analysis of variance (RBD) for 9 characters
in parental genotypes.

Characters - Mean sum of squares
Replication Genotype Error
(2 d.£.) (13 4, £,) (26 4.f.)
Main stem height 16,667 53,309%% . 2,540
(cm)
Nodes on main 5.786 8.200%* 1,699
stem .
primary branches/ 0.041 0.031 ° 0,028
plant . .
Secondary branches/ 0.364 63,605%* 1.490
plant o
Aerial pegs/plant 1.664 31,790%* ° 3,166
Undeveloped pods/ 1,037 T7.014%% 1,026
plant
Developed pods/ 0.639 18,504** 14251
plant
?o? yvield/plant 2,771 11.190*% - 0,882
p .
Kernel yield/plant 0.287 ' 2,375%* 0,358

(9)

** jndicate significance at 1 per cent level,
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GCV=30,81) and developed pods/plant (PCV=32,49 and
GCV=29,41). The valus of thess two variability
parameters wers low for primary branches. The envi-
ronmental coefficient of variation wes maximum for
kernel yiesld (ECV=22,49) followed by secondary branches
(ECV = 18,55)s The estimatses of heritaﬁility in

broad sense ware high for plant height (86.94),
secondary branches (93.28), aerial pegs (75.08) and
developsd pods (82.13) whersas medium heritebility

was observed for nodea on main stem (56,08),undevel_
oped pods (66.,04), and kernsl yield (65.24). It was low
for primary b?anches (3.44) and pod yield (25.00).

The genetic advance to the extent of 9,02 was maximum
for secondary branches followed by main stem height
(7.89). The genstic advance &3 per cent of mean was
quite high for secondary branches (137,16) followed by
aesrial pegs (50.72), d eveloped pods (54,94) and kernel
yield (51.20). It was very low for primary branches
(0.27).

4,2,3 Mean, variances and standard deviation
and coefficient of variation

The measuxs of dispersion like variance,
standard deviation and coefficient of variation for
three important characters in 14 parsnts are presented

in Table 9. The analysis indicated that the mean for
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Table 9, Mean, variance, standard deviation and
coefficient of variation for four characters
in groundnut genotypes.

Genotypes Developed Pod yield/ Harvest
pods/plant plant (g) index (%)

PBNG 6 6,66 6,43 30,79
PENG 18 10,16 7044 32,58
PENG 26 7.58 6.85 28.39
PBNG 27 5,50 4.77 24,75
LG 19 8,00 5,22 29,28
cae 4018 7.9 6.83 29,57
ICGS 76 6,91 5.35 44,85
IC6S 11 11,41 5,24 27,81
M 13 10.41 10,19 17.28
JL 24 11,91 7.51 28,79
S.B., XI 7.08 4,26 33,333
Robut 33~1 10.58 6.74 35,56
No. 75-12 3,05 1.8¢ . 8,45
Local 6.74 4,95 30.59
Mean 8.14 5.97 28,72

Variance 6.16 3.73 70,03
s.D, 2.48 1.93 8.36

c.v, 20,49 34,10 29,13
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harvest index (28,72) was desirable., Ths maximum
variance to the extent of 70.03 was obssrved for
harvest index, The mean performance measured as
against population mean and one standard deviation

for 14 parents indicated that ICGS 11 (11.41) and

JL 24 (11.91) were the syperior for developed pod
whereas for pod yield, M 13 (10.19) was the only
superior one. In respsct of harvest index, ICGS 76
(44,85) was the only Supericr one. There was high

coe fficient of variation for pod yield/plant (34,10) as

compared to other two characters,

4.3 Phenotypic stability

4.3.1 Mean pexrformance

The maan_parformancg foxr four characters in
8 groundnut genotypes tested at 3 locations is presented
in Table 10. The gsnotypic differences for all the 4
characters wers found significant at all the thrse
locations. Ths main stem height, nodes on main stem and
primary branches were found to bs increased at Latur in
all the genotypes, whereas the mean performance for
sscondary branches for almost all genotypes was higher
at Parbhani. The maximum number of primaries and
sscondaries were observed in PBNG 18 to the extent of

7.66 and 20.40 at Latur and Parbhani, respactively.
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The PBNG 17 was next genotype recording higher numbsx
of primaries and secondaries at these locations. In
general PENG 18 was the higher recorder of primary and

Segondariecs.

The mean performance for 4 characters in 8
genotypes tested at 4 locations is presented in Table 10a.
The two characters viz., aerial pegs and, developed pods
showed significant differences. Except JL 24, all the
genotypes recorded maximum number of aerial pegs at
Amba jogai., PBNG 26 (36.41) followed by PBNG 18 (23.03)
were the highest mean aerial pegs recordiiig genotypas.

The variable performance of developed pods was obée:vsd
at all the 4 locations for all the genotypes. Ths PBNG 17
(38.19) and PBNG 18 (40.46) were the maximum recordsr

for mean devaldpad pods, There wers more number of
undeveloped pods in 4 newly devsloped genotypes at
Parbhani followed by at Latur., At Basmath all the
genotypes rscorded least number of undevelopsd pods,

The meximum mean undeveloped pods (21,16) wsrs observed
in ICGS 11, The pod yield potential of the genotypes

was maximum at Parbhani and Ambajoggi. The maximum pods
to the extent of 24.13 and 21.06 were recorded by the
genotypes PBNG 26 and ICGS 11, respectively at Parbhani,
On overall basis PBNG 26 was the highest ons in recording

developed pods (13.58).
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The mean parfnrmance.for days to maturity,
shelling percentags and test weight in 8 genotypas
tested at 3 locations is aho;ad in Table 10b. Compare
to Parbhani and Aurangabad lese number of days were
recorded for maturity by genotypes grown at Latur. The
CGC 4018 was the sarliest one in maturify (114.00).

The highest shslling pereentage to tha'tune of 73.50

in CGC 4018 and 73,00 in PBNG 1% at Latur and Parbhani,
ra;pectivaly was obssrved. But on overall basis PBNG 17
was found at the top rank in shelling percentage., The
test weight diffesrences as observed at 3 locations wers
different from sach other in all the gehotypes., Except
CGC 4018, all the genotypes at Aurangabad recorded higher
test weight. PBNG 26 (48,05) followed by PBNG 8 (43.67)

were found bold seeded on averall basis.

4,3.2 Analyais of variance

The analyeia af variance for 4 characters tested
at 3 locations (Table 11) indicated that the genotypic
differences at all ths locations were highly significant
except for number of nodes on main stem at Latur and

piimary branches at Parbhani,

The differences for 4 characters like aerial
pegs, undeveloped pods, developsd pods and pod yield were
also found highly significant at all the 4 locations
(Teble 11a).



83

67%°¢C
¢8°0
oV ev

peqebueany = qvd,¥

‘anaeT = w1 ‘tebofequv = guy  ‘Tebeuipeuseg = IWsH ‘Tueygaed =ONEgd ¢ sUOTIED0T

oL°T
95°0
L0O®6¢

14 A4
08°0
y9°¢ce

ye°ec 9z°¢t ¥s°s 14 Al 16°¢ g9°g %G I® ad

7L°0 LO°T €8°T . €T°1T 6C°T 98°1 + ds
T6°¥9 €6°89 0P°2C9 TC EETTET  TPCSIT  IvCOCt uespq

TL°EE B8Z°¥¢E
69°8¢€ €T 9V
€c°0vceo sy
T0°8C 62°62
§0°8% 90°1S
¥9°2¥ 9% °0S
T6°¥E 9L°BE
L9°EY 20°6%

ov°1E
00°%€
00°T¥
00°%€
9L*0g
8v°8c
oL*SE
0z°L¥

Sveoe
»8°sE
L6°TE
¥L°0Z
€E°ZP
00°6€
€0°62
SL¥E

20°S9 1I9°99 9I°TL O0S°LS 9T°STT €E€°STT 99°60T €€°02T IX °€°s °8
LT°S9 00°L9 €5°G99 00°c€9 ¢TZ°ETT O00°0OET €E€°LIT €€°221 7TIT sOOI °L
¢s°99 BS°¥9 06°0L 0S°¥9 OT°0Z2T €£°F2T 99°9TT €EE°611T ¥e 10 °9
Lg®°c9 00°T9 0s°eL €£°9§ O00°PTIT 00°ZIT 98°0 TT 00°02T 8TO¥ OOO °G
ET°E9 GL°E9 99°69 00°9S ¥PHP°OCT O00°02T 00°6 TT ¢cE°CCT 9OC oSNEd °¥
SB8°€9 TIP°S9 08°CT9 99°c9 99°TZT O00°LZT ¢€€°9TT 99°T2T 81 ON€d °¢
78°696 €8°S9 Wm.OF qo.mb ow.ﬁﬂﬁ €E°ZZT €€°6TT 99°1ZT LT oNEd °2
¥9°G69 T¥°S9 EL°¥9 02°99 mw.uﬁﬁ ww.mﬂﬁ EE°HTIT 99*STT 8 ONaEd °1

Ueapw ave,V

el

Ned

ueow  ave,¥Y  uLI Ngd UBSW _OVESY UL Ned

(6) 3ubrom

A9,

m—— .oz
abejueoaad BUTII=US X3 Tamew o3 sAeq sedfjoues , o

9oy} e pPe3sel

*SUOTIRDOT
sedijousd nupunoab zo syezoeIEyD 29Iyl JOF esuruxoiisd uesH °*qUl STIqRL



84
Table 11, Analysis of variance (RBD) for foﬁr characters
‘ ~at three locations,

Characters Loca-= ______ Mean sum of squares
tion Replication Genotype Error
! . (2 *dofo) . ' (7 .dcf‘o) (14 dofo)
Main stem ‘ PBN 1.34 62,61** 2,58
height (em) v 1,63 177.98%+ 4.84
LTR 5,79 ° 146,38%% 3,69
Nodes on PBN 24 28 1 ™ 96 ** 0. 57
main stem AMB 0,22 - 13,69%* 1.20
LTR 3.79 14,04 1,22
Primary Y PBN 0.04 0.07 0,12
branches ’ : D
plant AMB 0,25 1,24%% 0.24
LTR 0.50 1.89%% 0.30
Secondar; PBN 1,36 '55,24%* 1.19
branches ’
plant AMB 0,17 39,97**% 0.75

LTR 0.66 33,04%* 0.90

* and ** indicates significance level at 5 and 1 per
cent, respectively, ' ‘
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4 .
Table 1la, Analysis of variance for four characters of
groundnut genotypes of four locations,

Characters Locae- Mean sum of squares
tion Replication notypes Error
(2 d.£.) (7 4,£.) (14 d.£.)
Aerial pegs/ PBN 3.27 12,71 %* 2.26
plant BSMT 0.33 334,08%% ' 1,66
AMB 4.40 877.01%% . 4,28
LTR 5,04 64,57%* 5,94
Undeveloped PBN 0.80 .  47.86%* 1,71
pods/plant BSMT 3.16 25,60%* 00,70
AMB - 3,27 69.67+* 1.82
LTR 0,50  121,52%#x 2,02
Developed PBN 4.86 77.14%* 2,83
pods/plant BSMT  0.33 10.88%%. 2,27
AMB 3.87 547, 04%% 3,54
LTR 2.00 233,33%% 2,23
gfgh{ield/ PEN 0.45 48.33%% 1,76
(g) BSMT 0,005 . 11,08%* 0.19
AMB 0.16 30,85+ 0.07

LTR 0.72 8.38%% - 0,88

* and ** indicates significance at 5 and 1 per cent,
respectively.
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The analysis of variance for days to maturity,
shelling percentage and test weight at 3 locations
(Table 11b) indicated that the genotypic differences
were highly significant except for days to maturity
at Parbhani. |

4.3,3 Pooled analysia

The pooled analysis of variance for wain
etem height, nodes on main stem, primary branchss and
secondary branches (Table 12) revealed that the
variance for genotypes and environment were highly
significant for all the chdracters except for primary
branches for genotypes, The GxE interaction variances
except primary branches were alsc highly significant,
All the 4 characters showed significant mean squares
due to environment plus G x E., The G x E {(linear) was
found significant for main stem height only. The
anothsr component of variation for stability variance
due to pooled deviation was highly significant for

main stem height and secondary branches.

The pooled analysis for 4 characters like
serial pegs, undeveloped pods, devgloped pods and ped
yield tested at 4 locations (Table 12a) showed that the
mean square were highly significant for enviromment,

G x E, E + (6 x E) and environment linear and pooled
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Table 11b, Analysis of variance (RBD) for three characters
of groundnut genotypes at the locations,

Characters Loca=- Mean sum of squares

tion Replications Genotypes Error

(2 dtf.) (7 d.f.) (14 dbf!)

Days to PBN 10,04 14,73 10,47
maturity

LTR 28,16 39,02%* 5,02

A%BAD 10.16 104,95%* 3.88
Shelling PBN 6,61 106 ,32%* 10,05
percnetage

LTR 0.01 43,34** 3.49

A'BAD 1.54 10,64** 1,65
Test(w?ight PBN 9.26 130,35%* 1.96

g

LTR 0,32 140,63** 0.94

A'BAD 1.29 203 ,13%* 2,03
=

** indicate significance at 1 per cent, respectively.
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deviation for all the four characters, But the genotype
and G x E (linear) component of variation were non
significant for pod yisld.

The results of poolsd analysis of variance
for days to maturity, shelling pexcentage and tsst
weight (Table 12b) indicated that the mean sum of square
for énvironment, envizonment + (6 x £E), E (linsar) and
poolsd deviation were highly significant for all the
three characters, The variances for G x E - interaction
was only significant for days to maturity. Similarly,
G x E (linear) mean sum of squars was highly significant

for shelling percentage only.

4.3.4 Environmental indices and mean performance

The environmental indices and mean percentage
for four characters of groundnut genotypes tested at 3
locations (Tebls 13) showed that ths snvirenment at
Letur was found to be favourable one for recording
high performance for main stem height, nodes on main
8tem and primary branches per plant. Whersas for secondary
branches psr plant, Parbhani was the favourable environ=-

ment for recording highest number of secondary branches.

In respect of aerial pegs, developed pods,
undeveloped pods and pod yield, Ambajogaei, Latur, Parbhani

and Parbhani, respectively were found the favourable
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Table 13, Environmental indices (IJ) and mean performance
(X) for four characters of groundnut genotypes
tested at three locations,

Locatlons
Characters BN ) )
Main st?m height IJ -5,292 0.102 5.190 .
(cm -

X 21,97 27.37 32.45
Nodes on main IJ -1,247 -0,947 2,194
stem

X 15,51 15,81 18,95
Primary branches/ 1IJ -1,.549 0.613 0.934
plant

4 4,39 6.55 6.87
Secondary branches/ 1IJ 2,365 . -2,279 =0,085
plant :

X 13,11 8.47 10,66
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anviionmenta @8 indicated by recording high mean
performance and high positive value for environmental

indices (Table 13a).

The desirable values of environmental indices
and mesan psrformance for days to maturity, shslling
percentage and test weight wers recorded in the genotype
grown at Latur, Latur and Aurangabad, respsctively and
were considered as favourable environmants for these

characters (Table 13b).

In general Latur was considered as most

favourable environment for about six characters,

4,3.5 Stabili}g parameters

The estimates of stability parameters for
main stem height, nodes on main 8tem, primary branches
and secondary branches are given in Table 14, The
results indicated that the regression cosfficisnt (bi)
for all ths genotypes sxcept CGC 4018 for primary
branches was found non significant for all the 4
characters., The values for deviation from regression
(Szdi) were howsver found significant for some of the
genotypes for all the 4 charaecters, The genotypes PBNG 8
(bi = 9,87, 5°di = «F.36) and ICES 1% (bi = 1.60,
Szdi = 0.79) were found highlysstable for main stem height

and secondary branches respectively as they recorded
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Table 13a, Environmental indices (IJ) and mean performance
(X) of four groundnut genotypes tested at four
locations,

Locations
Characters PEN VB TR BSMT

Aerial pegs/ 1J -3,079 7.687 =3,937 =0.,670

plant -

X 18,19 28,95 17.33 20,60
Developed IJ -4,238 8,037 9.363 -0,131
pods/plant

X 27,27 39,55 40,87 18,35
Undeveloped IJ 5,269 1.642 1,036 =7.947
pods/plant -

X 20,73 17.10 16,50 7.51
rod yvield/
pla?t) Ig 6.273 -0,366 -3,751 -2,156

g - .
X 17.52 10.88 7.50 9.10
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Table 13b, Environmental indices (IJ) and mean performance
(X) of three characters of groundnut genotypes
tested at three ldcations.

Locations

Characters BN TR ATEAD
Days to IJ 1.361 =3,639 2.278
maturity - :

X 120,41 115,41 121,33
Shelling 1J -2.887 3,247 ~0(§359
percentage

b4 62,40 68.53 64.92

g

g 33,64 39,07 43,40

Locations 3 PBN = Parbhani, AMB = Ambajogai, LTR = Latur

BSMT = Basmat, and A'BAD = Aurangabad,
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unit regression (non significant bi) and least deviation
from regression (Szdi) with desirable mean., The
genotype PBNG 18 recorded high number of sscondary
branches (16.63) but the regression cosfficisnt

(bi = 1,082) which is non significantly deviating from

unity waes also found as stabls one.

The stability parameters for 8 genotypes
tested at 4 locations with regards to aerial pegs,
developed pods, undevelopsd pods and pod yield are
presented in Taeble 14a. The results indicated that
PBNG B8 was found stable one for aerial pegs because
it had regression ceoefficient (bi = 0.93), high mean
(24,71 ) and low daviation from regression (Szdi s 0.358),

The genotype JL 24 was found with low asrial pegs (10.83)

but it was found specifically adopted to above averags
stability. For developed pods, undsvsloped pods and
pod yield almost all the genotypea showed instability
becauss the stability paramster Szdi was significant,
However, the genotypes PBNG 17 (38.20) and PBNG 18 '
(40.46) recorded maximum developed pods but the
regreassion coefficient (bi = 1,89%*% and 1,61%) were
significantly differsnt indicated their below average
stability, The character undeveloped pods was found
as highly unstable, Least numbar of undsvsloped pods

were recorded by the genotypes JL 24 (10.43). The

L’
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genotype PBNG 8 was considersd as average stable for
pod yield as it recorded desirable mean (11.71), unit
regression coefficient (0.94) and comparatively low

2

$°di (2,33%+), PBNG 18 wa8 also found as specifically

adopted to above average stability (mean = 12,68,

zdi = 4,T6%%) for podyield., The two

bi = D.78, S
genotypes viz., PBNG 26 and ICGS 11 were again
catagorized as below averags stable becauss though
their regression coefficients wa8 non significant, it
was more than unity., These genotypes ssens to be

Sspvecifically adapted to favourable environment,

The mean and estimates of stability parameters
for daye to maturity, shelling pexcentage and test weight
for B éenotypes are shown in Table 145. The results
indicated that the matuxity was found to be a unstable
character, JL 24 was considersd as average stable for
maturity as it recorded desirable mean (120.11) and unit
raqréssion coafficient (1.04) with least deviation from
regres;inn (Szdi = 6,20)s The genotype CGC 4018 was
found to be highly résponse to environmental condition
as it rescords less shelling percentage (63.27) and
significantly regrsssion coefficient (ﬁi = 2,99%+),

This gsnotype is specifically adapted to favourable

environment. Though the shelling pesrcentags in PBN 17
was high it wes found most unstable as it recorded high
Bignificant deviation from regression (Szdi = 23,T2%%),
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As far as test weight is concern PBNG 17 was found
stable (mean = 34,52, bi w 1,00, 5°di = 1,59), PBNG 26
(mean = 48.05, bi = 0.92, 5°di = 7.91%*) and CGC 4018
(mean = 28.01, bi = 0,94, S2di = 47.37**) as sbove
average stable, whereas PBNG 18 (mean = 42,65, bi =
1,42 and 52di = 31.07%*) and JL 24 (mean = 40,33,

bi = 1,64 and Szdi = »0,54) wers as below averagse

stable,

_ The overall résults on s tability analysis
indicated that the newly developed genotypes liks PBNG 18
for secondary brenches, PBNG 17 and PBNG 18 for developsd
pods and PBNG 26 for pod yisld were found specifically
adapted to favourable environments. But PBNG 8 was

found as average stsbhle for pod yiéld.
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V. DISCUSSION

Since groundnut (Arschis hypogasa L.) is

grown on a vast area in the country a little increase
in its yield potential would meke a trem#ndous impact
on the total production., To get the best picturs of
the amount of advance to bas expscted by sslection,
genotypic coefficient of variation should be studied
together with heritability estimates (Burton, 1952).
All these parameters should bs considered in conection
so as to bring effective improvement in yield and ’
other complex characters. The present study was
undertaken to findout, variability, heritability and
genetic advance in five crosses of groundnut in Fq
generation with respsct to yisld and various attributes
of yield with dissase and psst incidence. The results

obtained are discusssd hers.

5.1 Variability analysis in early gensration
population
5.1.1 Mean performance

In general the msan valuss of thes progsnies
in three crosses for all tha ten charactsrs indicated
that the mean performance for almost all the characters
was higher in the cross Robut 33-1 x P.I. 405132,
However, these values were less in cross Robut 33-1 x
NCAC 17133. Considsring, secondary branches, developed
pod and pod yield as importent characters (Reddy, 1985).
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The progeny numbers like 20, 21 and 33; 19, 33 and
35 and 19, 31 and 35 in the cross Robut 33-1 x
No.75-12 recorded highest mean performance, respectively ‘

X}
for these characters. The snecﬁﬁh of variation of

l/

morphological characters in the progenies of this

cros8 was high.

Pest and disease taken a heavy toll on the
yield of groundnut in India, If the different
measurss taken to control these pests and dissases,
cultivation of resistant varieties has bsen realisad
to be the most effective, ideal and sconomic wmethod
of reducing crop losses (Stéyman and Harrar, 1957),
evaluation of peat and diseass resistant varieties
is ons extreme in plant breeding. The genotypes
developed in this regard and {tested for the incidence
of late leaf spot dis eass and lsaf minsr pest which
ars the two serious problsms of groundnut cultivation
revealed that the progeny number 3 in the cxross
Robut 33«1 x P.I. 405132 and progeny No. like 38,

39, 42 in the cross Robut 33-1 x No,75-12 had lesast
per cent incidence of late lesaf spot disease and leaf
miner pest respectively at both, pod davelopment
stage and at harvest. Ths resesarch worksrs like
Waligar and Mcnunaia (1988) in a field screening also
found a variable response of genotypes for resistance

to late leaf spot disease. In respect of leaf minsxr
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resistance scrsening as reported by Singh (1979),’
Mahadevan st al. (1988 and 198?) good number of
genotypes had shown reaistanceﬁyhis pest, Therefore,
these progenies offer a good promise for the develop-
ment of desirable genotypes. In view of combining
high yield potential of Robut 33-1 and good pod and
kernel characters aof a local genotyps., 0Out of forty
six progeniss developed from thess two parental cross,
progeny numbers 21 and 24 showed desirable mean
performance for secondary branches, developed pods
and pod yield, The progeny No, 6 was the highest
scorer for thess charactsrs in the cross 5,B., XI x

NCAC 17133,

Significant differsnces wers observed for all
the 14 characters including late leaf spot dissase and
leaf minexr pest incidence in all the five crosses
except primary branches, nodes on main stem and lats
leaf spot dissase in some crosses., Similar to the
presaent obssrvations, Rao and Sindagi (1974) had
noticed highly significant differences among the

varietiss for susceptibility to the leaf miner pest.

5.1.2 Genotypic and phenotypic variances and
coefficients of variabiliﬂ

All the characters studied showsd wide range
of veriation exceont nodes on main stem and primary

branches, The maximum variability for late leaf spot



108

disease incidence in the cross Ronut 33-1 x P,I. 405132
wasinoticed followed by secondary branches and asrial
péas in the cross Robut 33-1 x No., 75«12, Green and Wynne !
(1987) for early leaf spot dissase also ocbserved
variation in the cross of virginie type groundnut in F5
genergtion. However, a narrow range of variability of
asrial pegs was reported by Bhagat st al. (1986). But
thes range of variability for pod yield in all the

three crosses was low similar to Bhagat et al. (1986).
But in the cross Robut 33=1 x.local high range for
developed pod was observed. The minimum range of
variation for primary branches and undevelopsd pods in

all the five corsses was observed.

The leaf miner psesst which causes a severe
damage to rainfed and irrigated groundnut ecrop. The
variability studied for the incidence of this pest
indicated that the range of incidence was from 6.84
to 16.37 at pod developmsnt stage and from 9.77 to
19.09 per cent at harvest in the cross Robut 33-1 x
No, 75«12. Similar wide range of incidence for this
pest on groundnut genotypes was also reported by Rao

and Sindagi (1974) and Ghule et al. (1980).

The genotypic and phenotypic vairances for
incidence  of lats leaf spot disease and lsaf minerxr
pest wers quite high in all ths three crosses followed

by secondary branches and main stem height in two
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crossaes viz., Robut 33=1 x NCAC 17133 and Robut 33-1 x
p.I. 405132, Such a high veariances reported by Patil
and Bhankar (1987) for main stem height agrses to the
present investigation., The high estimate of environ-
mental variances for disease and pest incidence in
all the three crosses indicated that the environment
was found a8 a responsible factor. These results
were 8imilar to those of Reddy st gg. (1980) and
Lewin et al. (1971).

The genotypic coefficient of variation
helps to measure the range of genotypic veriability
in a character and provide a mesasure to compare ths
genetic variability present in various quantitative
characters (Mujumdar 8t al. 1969). The genotypic and
phanutypic coefficients of variance were maximum for
sacondary branches, followsd by undeveloped pods and
pod yield in the cross Robut 33-1 x NCAC 17133. This
indicated that variability at both the level in the
material was high. Suach high phenotypic variability
for secondary branches was also reported by Labana gt al.
(1980), Kandaswamy et al. (1986) and Deshmukh et al,
(1986) which agrees to the present raeports, Thse
genotypic and phenotypic cosfficient of variations
wers comparable in magnitude for main stem height and
nodes on main stem in all the five crosses indicated a

high hsritability of thess characters. Similar
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results in respect of plant height were also reported
by Patil et al. (1982), The values for incidence of

pest and diseases in the cross Robut 33-1 x No,75-12

and Robut 33-1 x P,I, 405132 were moderate.

5.1.3 Heritability and genetic advance

The difference between phenotypic and
genotypic coefficient of variations for main stem
height, nodas on main stem and sscondary branches
were very high. But it ia‘neQBSSarggﬁkmhhigh genstic
_coefficisnt of variation and high heritabdlity .

_ ‘associ;ted with high genetic gain., Burton
(1952 ) suggested that heritable variation could not
bs estimated with the hslp of genotypic variation alone.
Hencs, the heritability estimate is also essential in
order to get the clear picture of the genetic gain

to be expectsd from selection., This is important
particularly in the segregating gneration. In the
present study broad sense heritability was highsr for
main stem height and sscondary branches in all the
five crosses, Thess estimates were alsc high for
nodes on main stem, aerial pegs, undaveloped pods

and pod yield in one or the two crosses. Kulkarni
and Albuquerque (1967) and Patra (1975) reported high
heritability for different characters which is in

agreement with the prssent findings. Similarly,
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Reddy et al. (1987) also reported high heritability
for these traits, In case of disease and pest
incidence at both the stages the heritaebility estimatss
were low to moderate. However, Grean and Wynns (1887)
cbserved moderats to high heritability estimates for
resistance to sarly leaf spot in Fs generation. This
indicated that thexe is little scops for selection

of gsnotypes combined with yisld and disease
resistanca. However, Irone and Knauft (1982) -stated
that the selection among the crosses wuulé be
advantageus as the heritability sstimates were more

than 65 per cent compared to individual plant selsction.

Johnson et al. (1955) reported that
heritability estimates along with genstic gain were
more useful than the former alone in predicting the
effect of selecting the best individual, If herit-
ability is mainly owing to the non additive gens
effects expscted genstic gain would be low but if it
is due to additive gene sffect high genetic advance may bs
expected, In many of the characters studied in the
pr8sent investigation, it was observad that high
genotypic coefficient of variation and high heritability
was not accompanied by high genetic advance. The
genetic advance was low and comnaratively heritability
estimates were high. Therefore mostly non additive

gene effect were more important for some morphological
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characters like primary branches, aerial pesgs and
undeveloped pods and also for disease and psst
incidence characters, But the ressults reported

by Reddy st sl. (15ﬁ7) and Sivesubramaniam 8t sl.
(1977) in F, generation are contradictory to the
present findings, Thus simple selection for
improvement of thees characters in sarly genexration

crosses sesms difficult.

The estimates of genetic gain as per cent
of mean revealed large diffsraences among the
characters studied, Secondary branches, undsveloped
pods and pod yield had high genetic gain. Similax
results wers reported by Dixit et al. (1970) and
Patil and Bhapkar (1987). The genstic gain for
primaxry branches, late leaf spot dissase and leaf
minexr pest incidence at both the s tages was low
which is in confirmity with those results reported
by Badwal 23.5?’ (1967) and Patra (1975). The genstic
gain for secondary branches, aerial pegs, developsd
pods and pod yisld in the cross like Robut 33~1 x
local and S.B., XI x NCAC 17133 was also high.

5.1.4 Mean, variance, standard deviation and
coefficient of variation

Crop improvement can be achiesved by creating

variability and sslection in the early generation material,
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The scope of such work depends on the magnitude of
variability in the materisl for desirable characters.
The progenies in five crosses in F3 generation assessed
for four characters with the help of simple measures

of variability. From the comparison of the cosfficient
of variation for four characters in five croesses it was
observed that there was maximum variation for harvest
index and test weight in the crosses viz.,, Robut 33-1 x
NCAC 17133, Robut 33-1 x P,I., 405132, Robut 33=-1 x
No.75-12 and S.,B., XI x NCAC 17133, whereas for harvest
index and shelling percentage it was maximum in the
cro8s8 Robut 33-1 x local, This indicate that the
progenises of these crosses were possessed with g;Fter
genstic diversity for these characters. This is but natural
because the two parents involved in all these characte€ys
were genetically and gsographically diverse from sach
other. Therefors, the progenies in these crosses

may be easily amenable te further sslsction for thess
characters, The utility of such results was also made
for studying variation in some quantitative characters
in groundnut strains by Kulkarni and Albuquerque (1987]}.
Thus progenies like No. 7 in Robut 33=1 x NCAC 17133; -
10 in Robut 33,1 x P,I. 405132; 31 and 46 in Robut 33-1 x
No. 75=123 5 and 29 in Robut 33«1 x local and 7 in

S.B. XI x NCAC 17133 were found potential for test
weight, shelling percentagg a nd harvest index. The
improvement for these desirable characters is expected

from these progenies in subsequent generation,
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§.1.5 Genetic correlation and path coefficisnt

analxaia

An understanding of the association of

yield components with yield is of paramount
importance in the breeding programmes. The study

of the character association in the segresgating
generations from which the actual selection is made
may bs more useful to the breeders. In groundnut
such studies particularly in sarly generation are
limited. In the present study it waes obsexrved that
the number of developed pods exhibited strong poasitive
correlations with pod yield in all ths thrse crosses
indicating that any increase in the number of mature
pods would result in the increase of pod yield. The
other characters like number of secondaries, nodes on
main stem and aesrial pegs alsé%howad significant
pogitive corrslation with pod yield in eithsr of ths
five crosses., Reddy et al. (1987) elso reported
strong positive correlation between mature pods and
pod yield., The correlstions of diseass and pest
incidence with pod yield were negative, which corres

ponds to the observations of Iroune and Knauft (1987).

The path analysis revealed that develaped
pods followed by secondary branchesa maintained a

strong positive direct sffects on pod yield. Similarly,
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it was observed that through developed pods most of
the characters affected pod yield indirsctly.
Bhagat st al. (1986) also found such strong dirsct
influence of number of mature pods on pod yisld,
Thus the studies indicated that devsloped pods,
secondary branches, aerial pegs and nodes on main
stem were the chief pod yield determinants in early
generatioﬂU:: Puﬁulatian of groundnut. Therefors,
selection baéad on these characters Qould bring out

improvemsnt of pod yisld,

The varisbhility ®’malysis in F3 genaration
of differsnt five crosses for pod yield and its related
components including disease and pest incidence
indicated that sufficient vaeriability among the
different progenies of all the crosses for most of
the characters was obsesrved. The maximum rangs of
phenotypic variaebility for late leaf spot dissass
incidence, secondary branches and aerial pegs was
observed. The range of variation for leaf miner pest
incidence in the cross Robut 33-1 x No., 75-12 was
also high. The genotypic and phenotypic cosfficient
of variation for secondary branches, undeveloped pods
and pod yield was also high. The heritability estimates
and genetic gain were also more for these characters,
Furthexr the association and path coefficient studies

also indicated that devsloped pods, secondary branches
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and aerial pegs had strong positive cbrrelation
with pod yield., Similarly, the coefficient of
variability fo r harvest index and test weight was
high in all the five crosses, ’

Such a wide spectrum of variation was
expected because the female parent in all crosses
was high yielding ability with good morphological
characters and the mals parents used in thsse crossss
were superior for specific characters but were
agronomically inferior. The involvement of these
parents in crossing resulted number of desirable
recombinants in segregating generation, This has
resulted in to the identification of the progsnies
like No, 7 for test weight and harvest index
(Robut 331 x NCAC 17133), No. 46 for shelling
percentage and test weight (Robut 33«1 x No. 75-12),
No. 5 and 29 for shelling percentage and test waeight
(Robut 33«1 x local), No. 2 for least incidence of
late leaf spot disease (Robut 33-1 x NCAC 17133),
No. 21 for lsast incidence of lsaf miner pest
(Robut 33-1 x No. 75=12) and No, 4, 24 and 40 for
developed pods and pod yield (Robut 33-1 x local),
These are the potential progenies worth for develapment

of new superior genotypes,
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At the sams tims, in segregating population
it is felt that more concentration should be exsrcised
on secondary branches, asrial pegs, developed pods,
tast weight and harvest index while carrying out

actual selsction for devslopment of new genotyps.

5.2 Variability analysis in parents

Except primary branches all the 8 characters
showsd significant differences. The comparison of
variances and variability paramestsrs estimated in
early gensration population and parental gsnotypes
indicated that the magnitude was greater in sarly
generation population for all the characters studied
indicating availability of high amount of variability.
High genetic coefficient of variation for secondary
branches, kernsl yield, dsvaloped pods and aerial psgs
indicated that these traits wers least&ﬁ)affacted by
environment, These results were in agreement with
the results of Negbhushanum st al. (1982) and
Kandaswami st al. (1986). The high heritability
recordsd for the traits, plant height, secondary
branches, aerial psgs and developed pods in the
present study showed that these triats might lend
themselves genetic malipulation by adapting maas
"selection for their improvement, These results were

Kupk:
in conformity with the findings of Quadri and:. ~= (1982)

A
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and Kandaswami et sl. (1986). In order to improve
any character, high genetic variability and high
variability coupled with high genetic advance. .
Thus the sescondary branches and aerial psgs showing
high heritability and high genetic advance as per
cent of mean might point to the predominance of
additive gene effscts (Panse, 1957). The selection
excercised for these traits will bring out more
genetic grain, But high heritability coupled with
low genetic advance was obsarvad for plant height,
Johanson 8t al. (1955) revorted that genetic gain

will be low where there is non additive gene effects,

The results indicated that secondary branches,
aerial pegs and mature pads shouldbe given due
importance in selaction programme as considerable
improvement can be made by genstic manipulation of

these traits,

Pod yisld followed by developsd pods, showsd
high amount of variability sxhisted among ths parental

genoctypses,
5.3 Phenntypic stability
5.3,1 Mean pexformance over locations

To 8tep up production in groundnut, breeders

aim at evolving strains which are capable for giving
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maximum mean economic yield over environments, The
overall mean performance of genotypes over locations
for different characters indicated that the newly
devainpad genatypes like PBNG 17 for shelling
percentage, PBNG 1B for secondary branches, develppsed
poda and pod yield and PENG 26 for days to maturity
and test weight had shown their superiority comparad
to other genotypes. The genotypic differences tested
at all the locations were statistically highly
significant for all the characters for one or the other
charactexrs aé?pt at one or the other location
indicating thereby that thesy were gsnotypically
different from each othsr, Pushkaran and Gopinathan
(1985) also noticed wide diversity in the screening

of variaties for important economic charactexs,

5.3.2 Pooled analysis

The pooled analysis of variance showed
that there were significant differences smongst
environment and genotypes similar to Lu gt al. (1988)
for most of the characters except for primary branches,
pod yield and days to maturity (genotypes). Ths
significant G x E interaction for most of the
characters including pod yield except primary branches
and shelling percentage indicated that the genotypes -

responded differently, related to each other to a
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change in environments. The results of Habib 2t al.
(1986} in respect of pod yield and Knauft et al.

(1987) for five characters were similar to the

present findings. Howaver, except pod yisld for

all the characters, Kumar st al. (1987) reported
significant G x E interaction. Significant mean
squarss due to E + (G x E) interaction for all the
characters revealed that the genotypes interacted with
environmental conditions that existed at different
locations, Performance of non linear component

(G x E) was not significant only for a asrial pegs

and undeveloped pods particularly when tested against
the pooled deviation revealing thsreby the fact that
the prediction of performance in different enviraonments
was not possible for most of the characters. Similar
cbservations in cass of pod yisld were also reported
by Bhols 8t al. (1987), Further the significant

6 x E (linsar) interaction for main stem height, asrial
pegs, developed pods and shelling percentage indicated
that the stability parametexrs, regression coefficient
(bi) estimated by the linsar component of the resnonce
toc a change in environment was different for various
genotypes under study. Thse pooled deviation was also
highly significant for main s tem haighé, secondary
branches, aesrial psgs, undeveloped pods, developed pods,

pod yield, days to maturity and test weight indicated
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that differences in stability for these charactexs
among the genotypss were dus to both linear and
deviations from the linear function. The results
of Habib et al, (1986) in case of pod yield,

correspondance to ths present findings.

The assessment of the performance of
genotypes tested at different locations by using
environmental indices (ij) and mean performance
indicated that cut of five locations,. Latur was
found the favourable environment for main stem height,
nodes on main 8 tem, primary branches, days to maturity
. and shelling perceptage; Parbhani for secondary
branches, undesveloped pods and pod yield; Ambajogai
for aerial pegs and Aurangabad for tsst weight,

Thus the environments classifisd as suitable far
expression of characters revealed that Latur was thse’

bast enviromment for most of the characters.

5.3.4 Stability paramsters '

Yield stability has been defined as the,
valus of unity for the regression of gebotype on the
environmental index with a small mean square deviation
from regression, Thus the stable genotype should have
the ability to show minimum interaction with tHe
environments in which they are grown (Eberhart and

Russel, 1966). Parocda and Hays (1971) suggested 7=
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that the linear regression should simply be considered
as a measure of responce of genotyps, whersas ths
deviation around the rsgression line is a measurement
of stability. Accordingly, in groundnut genotype x
environmental intsractions and stability parameters
for yield and yield components have been reported

by several workers (Singhset al.1975; Yadava and
Kumazr, 1978 and 19793 Shorter and Norman, 1983) to
determine the consistancy of various genotypes

across the locations and years, 1In the present study,
an attempt was made to investigate the stability of
pod yield and its components for 11 morphological
characters in four promising newly developed genotypss

alongwith four standard checks.

The estimates of regression coefficient
and the deviation mean squares for characters like
main stem height, nodes on main stem, primary and
secondary branches showed a wide range of values.
The PBNG 18 was found as of general adaptability,
The estimates of regrsssion and deviation from
regression for aerial pegs, developed pods, undesve=-
loped pods and pod yiseld were also varied with a
high range. The genotype JL 24 had least number of
aerial pegs and undeveloped pods but was unstabls.
It was evident that PBNG 8 was the most ideal genotype

for developed pods and pod yisld psrformance with
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linear regression value non 8ignificant and around
unity and comparatively low means square deviation,
Similar to the present findings Makne gt al. (1979)
and Habib st al. (1986) aleo reported that Ssl.No.91
and 92 and the genotypes Lh 8 respectively wexe the
desirable ones for their stability performance.
Similarly, Patil et sl. (1984) reported that out of
six promising veristiss from India and Israel, M 3
had good atability and second highest yield, But
the other two genotypes like PBNG 18 and PBNG 26 for
developed pods wers found as smecifically adapted

to high and low yislding environments, respectively.
But their stability for pod yisld was reverss to
that of developed pods, fatra and Mohanty (1987)
also reported that the variety 0G 9«2 had shown
adaptation to high yielding environment. Thus

by growing thess genotypes in specific environmental
conditions, the high returns may be obtained. Fig.1
provides a generalized version of adaptability of
eight genotypes for pod yield, From the figure ; it
is seen that though the msan pod yield of PBNG 18
and 26 was high, they were specifically adapted but
PBNG 8 had the positiun nearer the unit regression
line with acceptable mean pod yisld which showsd its
average stability and resistance to environmental

conditions,
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But recently Breese (1969); Samuel et al.
(1970) and Paroda and Hays (1 971) emphasized that the
varisties with lowest deviation from regression
(Szdi) being the most stable and vice-versa. In
view of this PBNG 8 for maturity, shslling pexcentage
and test weight and PBNG 17 for maturity werse the
stable genotypes. The highest bold seedsd genotyps
like PBNG 26 was alsoc found as average stables with
comparatively .less Szdi value. The mean performance
for all these characters was desirable. In support
of this Yadava gt sl. (1980), stated that T6 10 was
stable variety for test weight, The graphical
representation of the genotypes (Fig22) also clearly
indicated that PBNG 26 and PBNG 8 which have attained
the position within the limit of the regression
coefficient with high mean test weight are supexior

genotypes.

In general the newly developed gsnotypes
though had shown differential stability but their mean
performance for important characters like developed
pod, pod yield, secondary branches and test wsight was
superior to other genotypss. Their yield potential
can be manipulated by growing them in specific
environmental conditions. The genotypss likes PBNG 8,
PBNG 18 and PBNG 26 were found worth for explditation

in such environmental conditionsa.
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VI. SUMMARY

An sxperiment consisting of 138 progsniss of
five crosses in F3 generation was planned to study the
genetic variability for 14 morphological characters
including per cent incidence of disease and pest, The
experiment was sown in a single row of 4 m length
during kharif 1990 in Randomised block design with
three replications following a spacing of 50 and 20 cm
between and within rows, respectively. Anothex
experiment with 14 promising genotypes was separately
laidout to see the genstic variability, In a third
experiment four newly svolved promising genot ypes and
four standard checks were sown in RBD during summer 1990
at five locations for knowing ths phenotypic stability
for 11 morphulngiéal characters, The results so obtained
from thess sxperimsnts are narrated in the following

lines,

6.1 Variability analysis in early generation
population

The mean per cent incidence of lates leaf snot
disease in the progenies like 2 (26.41), 3 (27.14),
5 (27.5), and 9 (28.93) was low at pod develooment stage
in the cross Robut 33~1 x NCAC 17133. 1In the cross
Robut 33=1 x No. 75~12 the progeny Nos., 19 (8,22), 33
(8.00) and 35 (B8.11) recordsd highest developed pods.
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The per cent incidence of leaf miner pest at pod
development stage in this cross was f ound low in the
progenies like 38 (7.85), 39 (6.84), 42 (7.64), 46
(7.81) and 47 (7.38)., The progeny number 21 was found
with desirabls mean pad yield, high number of primaries
and secondaries and with lowest incidence of leaf miner
pest, Similarly, the highest number of developed pods
end pod yield was recorded by the progeniew like No.4,
26 and 40 in the cross Robut 33-1 x local, A 11 these
progenies may yield desirable segregants in next

generations,

Analysis of variance showed significant
differences among the progenies for most of the charact-
ers in sach cross except for primaxry branches and
undevaloped pods in ons or the other cross. This
indicated that sufficient variability in the progenies

was availahle,

The maximum range of phenotypic varishility
was noticed for per cent incidence of late leaf 8pot
disease (32.41 to 70.23) at harvest in the cross
Robut 33-1 x P.I. 405132 followed by secondary branches
(3.66 to 19.69) and gerial pegs (2,80 to 17.08) in
the cross Robut 33«1 x No. 75-12. This range was very

low for primary branches in all the five crosses,
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The genotypic and phenotypic variances were
highest for late leaf spot disease incidence at harvest
in the cross Robut 33-1 x P,I. 405132 (6%g = 103.8,
ﬁzp = 181.21) and for secondary branches in the cross
Robut 33-1 x NCAC 17133 (6%g = 28.57, 6°p = 29.29).

The environmental variances was quite high for late leaf
spot diseass in Robut 33-1 x NCAC 17133 (625 = T7.34)

at harvest,

The genotypic and phenotypic coefficient of
variation was maximum for secondary branches (GCV =
158.32, PCV = 160.46) in the cross Robut 33-1 x NCAC 17133,
Similarly, the pod yisld also recorded high valuses in
the cross Robut 33-1 x NCAC 17133 (GCV = 37,21, PCV = 46,52),
Robut 33«1 x P,I. 405132 (GCV = 37.30, PFV = 40,85)
and Robut 33-1 x No, 75-12 (GCV = 25,31, PCV = 35,38),

The moderate values of these coefficient of variation
were ocbserved for late leaf spot diseass incidencs and
leaf miner pest in all the three crosses, This indicated
that the progenies were having good amount of variation

at genotypic and phenotypic level.

The broad sense heritability sstimates for
main stem height and secondary branches were high
in all the three crosssas, For pod yield in the cross
Robut 33-1 x P.I. 405132 the heritability was also
high (83.41), As for as disease and pest concerned ths

heritability estimates were low to medium.
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The maximum genstic advance to the extent of
15,88 for late leaf spot disease incidence at harvest
in the cross Robut 33-1 x P,I., 405132 was observed.
The high genetic advance as psr cent of mean was
recorded by secondary branches in all three crossss
like Robut 33-1 x NCAC 17132 (322,36), Robut 33-1 x
P.I. 405132 (73.82) and Robut 33-1 x No.75-12 (76.66).
It was to the extent of 31.24 in the cross Robut 33-1 x
P.I., 405132 and 22.04 in ths cross Robut 33-1 x No,75-12
for late leaf spot disease and leaf minexr pest incidencs,
reaspectively., The ;:high heritability and high gsnatic
advance was noticed for the characters like secondary
branches and aerial pégs indicated that these characters
governed by additive genetic control may be improved by

selection,

The evaluation of the progenies in all the
five crosses for shelling percentage, t est weight,
harvest index and days to 50 % flowsering with the help
of population mean and one standard deviation indicatsd
that progeny Nos. 7 (Robut 33-1 x NCAC 171331), No. 10
(Robut 33«1 x P,I. 405132), No. 31 and 46 (Robut 33-1 x
No. 75=12). No.5 and 29 (Robut 33=1 x local) and No.7
(S5.B. XI x NCAC 17133) wers the guperior one.

The character association and path coefficient

analysis. indicated that number of daeveloped pods, in all
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the five crosses, secondary branches and aerial pegs
in one or the other crosses showed strong positive
correlation with pod yield. Similarly developed pads
had high dirsct and indirsct sffect on pod yisld in
all the cross, Thus sscondary branches, aesrial pegs,
developed pods, test weight and harvest index showing
high eamount of varisbility and positive association
with pod yield are important characters needs to
concentration at the time of selection in sarly

generation population,

6.2 Variability analysis in parental genotypes

In gsne¥al the magnitude of variability
parameters for almost all the characters was less as
compared to the magnitude in segregating population.
The maximum range of phenotypic variability was
observed for nods on main stem (15.50 to 61.75) followed
by aerial pegs (6,66 to 17,66). The éenntypic and
phenotypic coefficient of variation was highest for
secondary branches (GCV = 69,17, PCV = 71.6}1 ), kernel
yield (GCV = 30.81, PCV = 38.15) and developed pods
(GCV = 29.45/, PCV = 32.49). The heritability estimates
were high for secondary b¥anches (93.2%5, asrial
pegs (75.083 end developed pods (32.13”): The genetic
advances as per cent gf mean was quit; high for secondary

branches (137.16) followed by aerial pegs (50.72).
=
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6.3 Phenotypic stability

The analysis of variance showed s ignificant
dif ferences for almost all the characters at all the
locations with exceptions of number of nodes on main
stem at Latur. In general, Latur was considered as
the most favraocuble environment for groundnut
characters expsression as indicated by high mean and

high environmental indes,

The pocled analysis of variancs showed that
there were significant differences amongst environment
and genotypes for most of the characters except pod
yield primary branches and days to maturity (Genotypea).
The significant G x £ interaction for most of the
characters including pod yield except primary branches
and shelling percentage indicated that the genotypes
responded dif ferently, relative to sach other to a
change in environments, Performance of non linear
component (G ® K) was not significant only for asrial
pegs and undeveloped pods particularly when tested
against the pooled deviation revealed that the
prediction of performance for most of the characters
in different environments was not possible. The
significance of pooled deviation for main stem height,
secondary branches, aerial pesgs, undevelopsd pods,

developed pods, pod yisld, days to maturity and test
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,weighi indicated that differsnces in stability for
these characters among the genotypes were due to both

linsar and deviations from the linear function.

In gensral the newly developed genotypes
like PBNG B8, PBNG 18 and PBNG 26 had shown stability
for two to three characters, their yield potential can
be sxploited by grawing in specific environmental
conditions as they havs shown specific adaptation.

All these genotypes had shown superior mean and are

bold seeded,
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