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!« INTRODUCTION

Groundnut Urachia hvooaeaa L») im an important 
oilseed exop end account* fox 60 pox cant of th« vege
table oil produced in India* but the average yield ie 
ae low am 850 kg/ha becauae of fluetuatiene in yield 
over leeatione rand seasons, Bee idea* it being a 
legume it pen fit well in intareroppingt relay cropping 
end multiple crooning systems.

In India groundnut is cultivated on an area of 
$7,SB lakh hectares (Anonynouat 1989). The principal 
States where groundnut is grown on -large area are 
Gujarat, Andhra Pradaah, Tamil Nadu, Karnataka and 
Maharashtra, Theaa States aceounta for 80 per cant 
of the area and 84 per cent of the production* 
Maharashtra accounts for 7*00 lakh hectare area under 
groundnut cultivation* In Merathwada region* Latur 
(0*3 lakh ha)ff Perbhani ).24 lakh ha) and Oemenbad 
(0*14 lakh ha) era the major groundnut growing 
districts*

The area under summer groundnut is increasing 
year after year due to the availability of irrigation 
facilities* The production leva! is also almost 
double to that of kharif grown groundnut* Thu* it 
is imperative to bread atable and high yielding 
genotypes s/lowing resistance/tolerance to dieeaea and 
peats* Because groundnut is suffering with severe 
damage from insect and posts* Pertieularly leaf miner



C Aproaerame wodicella flev*) the hay past of 
groundnut in many pasta of India* The arose most 
affected ora Tamil Nadu* Western and Central 
Andhra Pradesh* Karnataka* Western Maharashtra and 
0risea* Reported yield increase- ranged from 49 
to 95 par cent when the insect was controlled with 
chemicals* However* groundnut is grown mostly as a 
rainfad cron* control of the loaf miner is aimed at 
through tha d eveiornnant of resistant cultivar. Similarly 
in India the foliar fungal disease commonly causa 
savers damage to groundnut is late leaf spot caused 
by Phaeois ariopais personate,

Tha estimates of variability and its heritable
e.

components available in a materiel are prerequisite for 
any breeding programme* Whoether any phenotypic varia
bility ia heritable or non heritable Is difficult to 
judge* Tha studies on character association, herit- 
ability and genetic advance also will provids a 
reliable information in formulating a breading strategy* 
Such type of studied in early generation material are 
limited* Similarly* theao estimates in early generation 
material particularly fox leaf spot disease and leaf 
miner pest which are the two serious problems of 
groundnut cultivation are still in a limited condition*

At the same time to step up production in 
this crop breeders aim at svolving strains which era
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capable of giving maximum moan performance for yield 

and yiald components over environments. Experiments 

shows that strains with wider genetic base are mere 

stable under adverse seasonal conditions* The camp 

being relatively ineenaativa to day length with 

remarkably high level of adaptability aa stated by 

Mordsn (1980) and Raddji (1980) that introduction and 

selection of .high yielding varieties and teating 

their performance in different yearn or growing them 

at mora locations in one year is also important, ■

Thereforet in the present investigation 

efforts wsro made to tset the genstie paramatere in 

the early generation groundnut eroeeee which will help 

for further selection and improvement aid to identify 

certain progenies showing tolerance to peat and disease. 

Similarly* the etability performance of newly developed 

groundnut ganotypea was also Judged*

The objectives of these, investigations were 

as given below i

I* To study the extant of genetic variation in

early generation of different groundnut 

crosses for morphological characters*

2* To obsemthe extent of genetic verietion for

late leaf soot die ossa and leaf miner peet 

in progenies of some groundnut erosaea*
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To study the extant of genetic correlations 
between yield and Ar dated character* in 
groundnut croeees*

To study the adaptability of newly developed 
groundnut genotypes for ood yield end important 
componenta*

)
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II. REVIEW OF LITERATURE

2.1 Genetic variability
Very little published work (Coeffalt and 

Hammons, 1974; Sandhu and Khehre, 1977) on the degree 
of association between morphological characters,

~ „~.*and the pod yield in the
segaxagating populations of groundnut is available. 
With this object in view, the present investigation 
involving varieties belonging to different botanical 
species a hybridisation programme was undertaken and 
population was developed for genetic investigation.
The available literature on these aspects in-early 
generation population of groundnut crosses is reviewed 
in the following pages.

Eight selections of groundnut evolved at 
Agricultural Research Station, Raichur were compared 
for their heritability and variability of certain 
characters by Kulkarni and Albuquerque (1967). It was 
found that all the characters studied showed high 
heritability for height, number of branches, number of 
developed and undeveloped pods,

Labana et al. (1980) studied variability and 
interrelationship among characters in progeny of 
groundnut. They observed that the Fg from the cross
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M 145 x U 2-47-3 in vwhich the herltability estimates for 
number of fruiting nodes per primary branches followed 
by 100 seed weight was highest. The expected genetic 
advance was highest for leaflet breadth followed by the 
number of fruiting nodes per secondary branches. The 
pod yield was correlated with the number of pods, 100 
seed weight end number of secondary branches,

^ The variation in improved groundnut varieties
was also studied by Bhagat at al. (1986). In their
studies the phenotypic variability was greater for
underground pegs, pod weight and node numbers on
primaries. For oil content* the variability was lower,
Heritability and genetic advance were high for pod yield/
plant, Shelling percentage and 100 seed weight. Similar
results were also reported by Dixit et al, (1970)t cjksl. """"
Labana {1960)f Nagbhushanaro et al, (1982) and Hari Singh A — —
et al. (1982),

In the studies of Dsshmukh at al, (1986) 
carried out for variability, correlation end path 
coefficient for twelve characters, the phenotypic 
coefficient of variation was higher than genotypic 
coefficients, Heritability estimates were highest for 
100 pod weight (which also showed the highest expected 
genetic advance) and were also high for main stem height, 
100 seed weight, shelling percentage and percentage oil 
content.
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The variability was studied in twelve 
promising bunch groundnut culture in advanced stages 
of breeding by Kandaswami et al. (1986). The chara
cters like plant height, number of secondary branches, 
pod to peg ratio and number of primary branches showed 
high heritability estimates ranging from 0a8 to 0.96. 
While in the characters like number of mature pods, 
number of nodes on main stem, sound mature kernels, 
shelling percentage, harvest index and pod yield showed 
moderate heritability estimates of 0.45 to 0.62*
The lower heritability estimates of 0.27 to 0.36 were 
recorded for weight of mature pod, 100 kernel weight 
and 100 pod weight* The high genotypic coefficient of 
variation ranging from 11*55 to 41.39 was observed 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 wae recorded 
by shelling percentage followed by number of nodes on 
main stem and weight of mature pods (2.04 and 2.44).

Phenotypic and genotypic variability of 
eighteen characters was studied in 6 parents and their 
IS Fg*® fzoin a half dial Is 1 set of crosses by Patil 
end Bhapkar (1987). They reported a wide range of 
variation in height of main stem, lateral spread, 
number of secondary branches, flowering duration.
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pod number, pod yield, 100 kernel weight, days to 
maturity and eeed dormancy. Phenotypic and genotypic 
variances were the highest 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- 
biUty 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 disease resistance in 11 crosses wars
investigated by Iroune and Knauft (1987). The results
on narrow sense heritability for all the traits,
genetic correlation among the traits and relative
efficiency of indirect selection for all the traits
suggested that selection among crosses would be
advantagious in (h «■ 67 to 79 per cent) as compared

2with individual plant selection (h ■ 16 to 26 per cent)
2or within family selection (h a 3 to 5 per cent). 

Selection of genotypes within crosses, could be the 
present strategy in early generation. Negative genetic 
eorrelationsowere noted between yield and leaf spot 
severity.
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Reddy at al. (1987) studied variability in 

F_ generation of 6x6 diallel set of groundnut. Height 

of main axis,- number of primary and secondary branches, 

kernel yield and pod yield, exhibited high heritability 

and genetic advance, shelling percentage showed high 

heritability and moderate genetic advance. The Spanish x 

Virginia (and reciprocal) combinations were at highest 

mean values for all the yield cpmponents.

Bata on pod and seed characters were tabulated 

for the F2 hybrids and the parental genotype by Tsaur 

at al. (1989)* They observed that, heritability estimates 

were more than 90 per cent for pod and seed length and 

wefedth and also for number and weight of poorly filled 

seed at both the locations.

Green and Wynne (1987) estimated, genetic 

variability and heritability for resistance to early 

leaf spot in four crosses of Virginia type groundnut 

in Fg generation. They observed that, the heritability 

estimates 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 at al, (1984^10 field 

screening 19 varieties and in glass house screening 14 

varieties were moderately resistant to cercospora leaf 

spot disease.
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In the field screening of groundnut genotypes 
for resistance to late leaf spot, Waligar and McDonald 
(1988) observed variable response of genotypes.

The variability in growth characteristics and
>leaf spot resistance parameters of groundnut lines was 

studied by Kanuft and Gorbet (1990), Their study 
revealed that 14 genotypes had similar vegetative stages 
throughout the growing stage. The vegetative weights of 
disease susceptible oultivar did not exceeded 185 g/plant 
while many resistant lines exceeded 250 g/plant. In the 
susceptible cultivar the partioning coefficient generally 
exceeded 80 per cent while resistant lines ranged from 
20 to 80 per cent.

The increased area under irrigated groundnut 
in recant year has led to an increase in incidence of 
leaf miner (Aproaaroma raodicella Dev,), the groundnut 
germplasm was screened for this pest. Rao and Sinde^i 
(1974) and observed less than IT per cent infestation 
of leaf miner on M.S, 11, G.N, 1024 and No, 27, while 
Lewin et al. (1971) reported mors leaf miner incidence 
in bunch varieties than in spreading end semispreading 
types. Ghule et al, (1968) reported that the infestation 
was ranged from 20,53 to 95.48 per cent.
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Hahsckwwi £t£$*(1$8$) Had screened groundnut 

genotypes ahewing roaiatanca to iaaf nines and they 
observed that IC6S SO poaaeaaaa resistance to loaf nines 

(23«3 p«r cent damage)* Similarly# ^ Singh (1979) 
reported that ganotypaa USA SI end No* 243 waro roaiatant 

and £C 76452# EC 78457# EC 107960# EC 108983# £C I0S9SS,
£ no tie St Emitic 5-3# Exotic 3*4 and At. SS99 wave 
tolerant to iaaf nines* Xn the seroaning of ISS 
ganotypaa easriedout by Mahadavan at • (1989)* eight 
apeniah bunch ontxiaa ahewed soma xaaiatones to groundnut 
iaaf nines coppered with the eontroi varieties* Xn the 
reaction of 18 interspecific derivatives to groundnut 

iaaf miner* Kalaineni at al* (1989) observed that the 
Axachia cerdenaaii derivativaa con oieo probably ba a aouree 
for inroroerotion of raeiatanco to iaaf nines* In thair 
etudiaa the iewaat incidanea (4*0 par eant) waa reeordod 
in the antsy VG 101*

2*2 Phanotvoic atab Hi tv

Although the genetic potential of 2S to 30 
quintala/ha have been demonstrated* the unit area produe* 
tien on national boeia haa roaainad constant si 8 to 9 

quintals/ha for aevosal yoara* Varietal consonant being 
the major contributor for high yielda coerce to be net 

performing consistently under fluctuating environmental 
conditions* Xt is therefore neooaaory to identify
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varieties having wide adaptability so as to obtaxn 

high yield levels, Tha pertinent literature so far 

available on adaptability of groundnut genotypes is 

briefly reviewed here,

^ In the stability analysis carried out for six 

groundnut genotypes by Makne et al, (1979), it was 

observed that selection No. 90 and selection No. 91 

were found as general adapter. Whereas other two 

selections viz,, No, 92 and 95 A were Specifically 

adapted to poor environment.

^ Yadavast 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 percentage. The estimates of stability 

parameters revealed that TG 10 gave the highest 100 

seed weight followed by 13-46, G 64-206, 7-1 and the 

standard variety C SOI, These varieties except 7-1 

and C-501 had a high environmental response,

Kumar et al. (1984) found significant 

genotypic x environment interaction for all the 

characters. Both the linear and non-linear components 

of tha interactions were significant for all the 

characters except pod yield. The genotype GO 90 

possesses high pod yield and oil content and was stable 

for these two characters.
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✓ In the stability analysis caxriedout by 
Patil at al. (1984), out of six promising varieties 
from India and Israel tested at four sites of Western 
Maharashtra 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 collection of 93 groundnut varieties 
to select the best suited variety for the kharif of 
upland and summer rice fallows. The varieties exhibited 
wide diversity for important economic traits within and 
between seasons and many of them ware far superior to 
the recommended varieties, TG 14 in upland and TG 3 in 
rice fallows were the top ranking varieties,

Kandaswami et el. (1986) observed that the 
genotype x environment interaction variance was low 
for the traits, plant height, secondary branches and 
pod to. peg ratio. Similarly, the environments created

t

by adapting different spacings for groundnut sowing 
may also help to identify superior genotype and accor
dingly Preston et al. (1986) in variety x spacing and 
variety x sowing date, trials in Tanzania reported that 
the long season spreading bunch groundnut variety.
Red Mwitunde was less tolerant of delayed sowing and 
more tolerant of wider spacing than Natal common, a 
short season upright bunch variety.
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Eight promising bunch genotypes were evaluated 

for their stability of pod yield performance over four 

location in Karnataka State by Habib at el. (1986)*

They observed that the variety Dh 8 had good stability 

and high level of performance for pod yield.

The essential of yield caoacity of new ground

nut lines carriedout by Pompsu et al* (1906), it was 

observed that the high yielding lines differed from 

the local in the morphological characters of pods and 

seeds and suggested that they can be used individually 

or in mixture as new cultivars.

Phenotypic stability of pod yield in summer 

groundnut was studied by Bhole et al. (1987) in which 

significant differences amongst environments and 

genotypes were observed. They concluded that the 

cultivars UF 70-103 and J 2 can be considered as the 

most desirable varieties for summer cultivation under 

favourable and medium environmental conditions, 

respectively.'

Kanuft et al.(1987) assessed 5 market quality 

characters in four cultivars and two experimental lines 

for 7 years,- They observed significant genotype x year 

interaction for five of the characters and dixie runner 

were less responsive to environment than early bunch and 

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

^Patra and Mohanty (1987> tested 7 cross 
derivitives and 3 checks in 7 different seasons.
05 35-1, 0G 71-3 and Kisan and J-11 of groundnut were 
found to be general adapters 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 combine analysis of variance for pod 
and seed yield in 10 newly developed lines carried 
out by Lu et al, (1968} indicated that the mean squares 
for genotypes, environments and genotypes x environment 
interactions ware 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 pure line under 
unfavourable environments. To justify this fact 
Ravindraneth et al.. (19BB) tested 7 experimental cultures 
derived from crosses which were blended into 3 composit
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lines croswise and evaluated under 2 environments 

i.e. irrigated and tainted conditions. They observed 

that .genotype x environment interaction for most of 

the characters were 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 better performance over their constituents pure 

stands in respect of character under both the environments.

2.3 Character association and path coefficient
an alysja

The information on character association and 

path analysis particularly in early generation groundnut 

population will help to identify the efficient plants 

based on phenotypic expression for morphological charac

ters. The reports on these aspects in early generation 

material have been reviewed in the following pages,

• i

In infraspecific cross population of groundnut 

Coffelt and Hammons (1974) and Gopani et al. (1970) 

observed that number of pods and pod weight, number of 

seeds and seed weight were significantly and positively 

correlated. Similarly, Mohammed at al. (1978) in the 

studies of early generation variability in crosses of 

Virginia and Spanish groundnut reported that pod yield 

was phenotypically and genotypically correlated with 

mature pod and fruit size.
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Labana at al. C1980) studied tha inter
relations amongs characters in f2 progeny of groundnut 
and observed that the pod yield was highly and positively 
associated with the number of secondary branches and 
the pods and tha 100 kernel weights. The height of the 
main stem, the number of primary branches, secondary 
branches and pods were highly correlated with one 
another. The maximum contribution to the pod yield 
was from the number of pods followed by 100 kernel 
weight.

Miller and Nordsn (1960) confirmed that 
resistance to leaf spot was negatively correlated with 
yield and early maturity,

✓ Arunachalum and Bandopadhaya (1984) concluded 
that pod yield, shelling percentage and 100 kernel 
weight were the main traits to explaining variations 
in kernel yield,

Sibals (198S) observed in generation that, 
genotypic correlation among the traits were generally 
higher than phenotypic correlations. The data indicated 
that the seed sat improvement can best be achieved 
directly selecting for pod set index with indirect 
selection of long pods as the beat alternative.
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Bhagat at al, (1986) in improved groundnut 
varieties reported that genotypic correlations were 
higher than phenotypic correlation with similar signs 
indicating the strong inherent association between 
the characters and are governed by genetic causes.
Pod weight had significant poisitivs phenotypic 
correlations with nods number of topmost pegs, last 
pod bearing peg on primaries, mature pods and shelling 
percentage. Primary branches has no significant 
correlation with pod weight.

Negative genetic correlation ware noted 
between yield and leaf spot severity by Zrouns and

A

Knauft (1987).

In the character association studies in F2 
generation carried out by Reddy at al, (1987) it was 
also observed that the genotypic correlations were 
higher than phenotypic correlations. 7he height of 
main axis showed negative significant genotypic corr
elation with number of primaries and secondaries,

Tasur at al, (1989) in F2 population from 
2 crosses of groundnut observed that all pods and 
seed triats showed significant correlations except 
between number and weight of poorly filled seed and 
number and weight of well filled seed.
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The path coefficient analysis conducted by 

Raju et al. (1901) indicated that the direct and 

indirect influences of number of mature pods were more . 

pronounced on pod yield both in parents and Fj hybrids.

Mohinder Singh et al, {1984} stated that pod 

width contributed most to the pod yield.

^The path analysis studies of Bhagat et al. 

{1986} revealed that only the mature pods maintained 

a strong positive direct effect with pod weight. The 

direct effects of primary branches, freSh plant weight, 

node number of last pod,bearing pegs and shelling 

percentage were also substantial and high.

Makne {1986} reported that in parents and Fj 

population, the pod yield was significantly and • 

positively correlated with important yield components 

like number of developed pods and kernel yield. In 

the path coefficient analysis, the secondary branches 

and kernel yield were the major contributor for pod 

yield in both parental and population.

x'Oeshmukh et al, {1987} observed high positive 

direct effect of number of secondary branches, number 

of mature pods, 100 .'pod weight and 100 kernel weight 

on pod yield.
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Ill* MATERIALS AND METHODS

The present experiment was undertaken in 
groundnut to study the extent of genetic variability 
in early generation population of different groundnut 
crosses* The study was also included with the stability 
analysis of newly developed cross derivatives alongwith 
cheeks. The correlation coefficient and path analysis 
of yield and yield components at genetic level was 
also studied.

3*1 Experimental material
The experimental material included for the present 

study was as given below s

3*1*1 Early generation population in Fj
generation
A hybridization programme between Robut 33*1 

and S,B. XI as female parents and No* 75-12 (leaf miner 
tolerant* F.I. 405132 and NCAC 17133 (late leaf spot 
resistant parent} as male parents was carried^ut^in_, 

the Department of Genetics and Plant Breeding during 
kharif 1988* Five F^'s were grown and harvested for 
F2 in Summer 1988* The five crosses in single individual 
F2 generations were sown in kharif 1989* Based on 
plant type and pod yield potential the individual F2 
plants ware selected and harvested separately for 
planting in F3 generation during kharif 1990* the
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details of the crosses and their progenies selected 

foe growing in Fg generation are as given below s

Sr.
No* Cross Fg/Pg selected 

progenies

1. Robut 33-1 x NCAC 17133 J2

2. Robut 33-1 x P.I. 40S132 11

3. Robut 33-1 x No. 75-12 SJK

4. Robut 33-1 x Local 57 v

5. S.B. XI x NCAC 17133 7

Total 138

3.1.2 Parental genotypes

Fourteen parental genotypes were also selected 

for studying the variability and variability parameters 

for certain characters,

3.1*3 Cross derivatives of groundnut

Out of ten, four genetically fixed eroee 

derivatives which were found promising during last 

3 to 4 summer testings alongwith four standard checks 

were used for stability analysis. The details of the 

cross derivatives and checks included fbr the study 

are ae given below t
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Sr,
No, Genotype Pedigree

1. PBNG 8 H 13 x Jyoti

2. PBNG IT JL 24 x m2
3, PBNG 18 S.B. XI x Robut 33-1

4. PBNG 26 Robut 33-1 x Shulmit

5. CGC 4016 Check

6. JL 24 Check

7. ICGS 11 Check

8, S.B. XI Check

3*2 Experimental methods

3.2.1 Experimental details

3.2.1.1 Variability analysis in early generation
population

One thirty eight progenies in F3 generation 

of five crosses were planted during kharif 1990 in 

randomised block design in a single row of 4 m length 

replicated three times. The rows were spaced at 50 cm 

from each other and plants in a row were dibbled at 

20 cm distance

3.2.1.2 Variability analysis in parentis genotypes

A set of fourteen parental lines was also sown 

in separate experiment in randomised block design in a 

three row plot of 3 m length in three replications 

during kharif 1990*. The row to row 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 measures were followed.

3.2.1.3 Stability analysis
The eight genotypes (4 cross derivatives 

and four standard checks) ware planted during summer 
1990 at five locations like Parbhani, Basmath, 
Ambajogai, Latur and Aurangabad. The experiment at 
each location, was sown in a plot size of 5.10 x 3.00 m. 
following a spacing of 30 x 15 cm. Recommended 
cultural practices and plant protection naasures were 
undertaken at each location as and when required. 
The^crop was irrigated at an interval of 8 to 10 days 
till harvest.

3.3 Field observations
3.3.1 Variability analysis in early generation 

population
Tan plants were randomly selected in each 

progeny of each cross at the time of harvest for 
recording the following observations.

3.3.1.1 Bays to 50 per cent flowering
Bays required for sowing to 50 per cent

flowering of the plants in each progeny were recorded.
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3.3.1.2 Main stem height (an)
Height V 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 branches
The primary branches arising on main shoot 

were counted on each selected plant.

3.3.1.5 Number of secondary branches
Number of secondary branches on primary 

ware counted on each plant.

3.3.1.6 Number of aerial pegs
On each selected plant the number of pegs 

which were not effected in to pods wiere counted on 
each selected plant.

3.3.1.7 Number of undeveloped pods
Total undeveloped pods were counted on each

plant.

3.3.1.B Number of developed pods
The sound mature pods were counted on each 

plant at the time of harvest.
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3.3.1.9 Weight of developed pods in (g)

The developed dry pode were weighed from 

each plant and wae recorded as pod yield per plant.

3.3.1.10 Shelling percentage

The pode from selected plants wars shelled 

and shelling percentage was calculated.

3.3.1.11 100 kernel weight (g)

Well developed 100 kernels from each progeny 

were weighed in grama,

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 par plant 1nn 
Harvest index * Biological yield

3.3.1.13 Disease and pest intensity

Per cent infestation of leaf miner peat 

In 57 progenies of the cross of Robut 33-1 x 

No. 75-12 on selected tan plants, the healthy leaves 

and affected leaves by leaf miner were counted at the 

time of pod development stage and at harvest. The 

per cant infestation was estimated and angular trans

formation were made.
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3,3,1,14 Laaf spot disease intensity

In eleven progenies each of crosses like 

Robot 33-1 x NCAC 17133 and Robot 33-1 x P.I. 405132 

at the time of pod development stage and at harvest 

the healthy leaves and diseased leaves were coonted. 

The disease intensity per cent was estimated and the 

values were angularly transformed,

3,3,2 Variability analysis in parents

In a set of parents in the central row five 

plants in each genotype were randomly selected for 

recording morphological observation on 12 characters 

as listed below i

3.3.2.1 Main stem height (cm)
. Ltyt

The height x: ^measured from the gropo 

level to the tip of the main shoot,

3.3.2.2 Number 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 selected plants,

3.3.2.4 Number of secondary branches

The number of secondary branches arising on 

primary were counted on each plant.
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3,3,2,3 Number of aerial pegs
On each selected plants the number of pegs 

which were not effected in pods were counted.

3.3.2.6 Number of undeveloped pods
Total undeveloped pods were counted on each

plant.

3.3.2.7 Number of developed pods
The sound mature pods were counted on each 

plant at the time of harvest.

3.3.2.B Weight of developed pods (g)
The developed dry pods were weighed from each 

plant and. was recorded as pod yield par plant.

3.3«2.9 Weight of kernels per plant (g)
The dried pods were sailed and weight of 

kernels was recorded as kernel yield per plant.

3.3.2.10 Harvest index
The ratio of economic yield was taken as 

harvest index and was expressed in percentage.

Harvest index Pod yield per plant
Biological yield x iOO

3.3.3 Stability analysis
At each location by selecting randomly five 

plants in each of the eight genotypes the following 
observations were recorded.
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3.3.3,1 Main stem height (cm) •
The height 1" was measured from the ground

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

3.3*3.2 Number'of nodes on main stem
The nodes on main stem of each selected plant

. s- \

were counted.

3.3.3.3 Number of primary branches
The primary breaches arising on main shoot 

were counted on each selected plant.

3.3.3.4 Number of secondary branches
The number of secondary branches arising 

on primary were counted on each plant.

3.3.3.5 Number of aerial pegs
On each selected plant the number of pegs- 

which wars not effective into pod were counted.

3.3.3.8 Number of undeveloped- pods
Total undeveloped pods were counted on each

plant.

3.3.3.7 Number of developed code
The sound mature pods were counted on each 

plant at the time of harvest.

3.3.3.8 Weight of developed pods (g)
The developed dry pods were weighed from 

each plant and was recorded as pod yield per plant.
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3.3.3.9 Shelling percentage
The pode from selected plants were shelled and 

shelling percentage was calculated,

3.3.3.10 100 kernel weight (g)
Wall developed 100 kernels from each plant 

were weighed (in /grams’. These observations were mads 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

^ /of crop in each genotype.

3,4. Statistical analysis
e3,4,1 Variability analysis in early generation

population
The replication means based on ten randomly 

selected plants in each progeny of the crosses for 
different characters in early generation crosses and 
characters in parents were used fb r analysis of 
variance as per the model suggested by Cockerhan and 
Cocks (1957), The phenotypic and genotypic coefficient 
of variations were worked out as per the formula of 
Burton (1952}• The heritability in broad sense was 
estimated according to Lush (1940). The genetic advance

r

expressed as par cent of mean was worked out as per the 
formula of Johanaon et al, (1955), The remaining
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characters In early generation crosses and 3 

characters in parental populations ware analysed for 

variance, standard deviation and coefficient of 

variation as measures of dispersion using standard 

procedure described in a hand book of Agricultural 

Statistics written by Chandsl (1975),

3*4,2 Stability analysis

The analysis of phenotypic stability for 

each genotype for the characters under study was 

carried- out as par the procedure of Eberhart and 

Russel (1956).

3.4,3 Correlation and path coefficient

In the early generation population of five 

crosses the genotypic correlation between yield and 

different characters were estimated as per the formula 

of Falconer (1964), The path coefficient effects were 

worked out according to Qeway and Lu (1959).
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IV EXPERIMENTAL RESULTS T
4*1 Variability analysis in early generation

population

4.1*1 Mean performance

The mean performance of progeniaa of different

crosaea for tan characters in Fg generation is presented 

in Table 1. The progeny means were statistically 

significant for all the characters in the crosses. In 

cross Robut 33*1 x NCAC 17133 almost 3*4 progenies 

showed suoerior performance for all the characters than 

the general mean. In general the progenies 7 and 9 

ware found superior in performance for most of the 

characters. The progeny number S {3.33) followed by 

1 {3.52} had least number of aerial page. 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 

comparatively low at pod development stage. It was 

found increased in almost all the progenies at harvest 

however, and was lowest in the progeny No. 8 (41.85). 

Excess raining during the crop growth period affected 

pod yield performance.

The progeny mean performance for all the 

characters in the cross Robut 33*1 x P.I. 405132 was 

also significant for all the characters. The progeny 

numbers like 2 (6.63), 5 (6.77) and 9 (6.25) had 

recorded lowest number of aerial pegs. Out of 11
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progenies 4 progenies had given superior performance 

for pod yield. The late leaf spot disease incidence 

was comparatively less at pod development stage in all 

$£e progenies in this cross.

Fifty two progenies of the cross Robut 33-1 x 

No.75-12 were evaluated for 10 characters. The progenies 

numbers 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 number of aerial 

pegs were 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 (8.11) also showed highest 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), 49 

(11.49), 21 (9.77), 36 (11.51), 43 (11.24), 49 (11.71) 

and 52 (11.88). The progeny number 21 was found with 

desirable mean pod yield, high number of primaries and 

secondaries and with lowest incidence of leaf miner 

incidence at both the stages.

The progenies in the cross Robut 33-1 x local 

showed less differences for the characters main stem 

height, nodes on main stem and primary branches.
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However, the progeny differences were greater for 

secondary branches, aerial page, developed pods and 

pod yield. The progenies like 16 (6.16) and 21 (8.02) 

had showed highest number of secondary branches. The 

aerial pegs were minimum in progeny numbers 1 (6.44),

8 (6.2?)* 12 (6.16), IS (6.10), 18 (6.49) and 20 (6.36).

The highest number of developed pods were recorded by 

the progeny numbers like 4 (8.74), 24 (6.72) and 40 

(6.61 } and were found superior.

Six progenies of the cross S.B. XX x NCAC 17133 

were evaluated for 7 characters. The progeny number 6 

was having highest number of developed pods (7.80) and 

pod yield/plant (5.15). However, aerial pegs (20.97) 

in this progeny were highest of all.

4.1.2 Analysis of variance

The observations for five crosses are grouped 

in to two tables. The analysis of variance for 1o 
characters in three crosses (Table 2) revealed that the 

progeny differences in all the crosses were highly 

significant except for the number of primary brenches/plant, 

developed pod e/plant and 3:9$? leaf 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 there was sufficient 

variability in the progenies of these three crosses.
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The analysis of variance for seven characters 

in two crosses {Table 2a) indicated that the progeny 

differences were statistically significant except for 

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

4.1.3 Senotypic and phenotypic variability 
and wean

4.1*3.1 Range and mean

The range, mean, genotypic, phenotypic and 

environmental variances for 10 characters in three 

crosses are furnished in Table 3. All these characters 

showed a wide range of variation. The maximum extent 

of variability was noticed for late leaf spot disease 

incidence at harvest in the cross Robut 33-1 x 

P.I. 405132 (32.41 - 70.23) followed by secondary
v

branches (3.66 - 19.59) and aerial pegs (2.60 - 17.06) 

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 in the 

cross Robut 33-1 x No. 75-12. The least range of 

variation was observed for primary branches in all the 

three crosses. The phenotypic variation in all the 

three crosses was observed to be high for disease and 

pest incidence.

The range of phenotypic variability and their 

variances for 8 characters in two crosses (Table 3a) 

indicated that the character aerial pegs in both the 

■ crosses varied with high range.
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Table 3. Range/weani and estimates of genotypic, phenotypic and ■ 
environmental variances for 10 characters in three 
different crosses in generation.

Character Range Mean 6^g 6ZP ""g..6 e

Main stem A 18.606-34.166 24.563 22.196 24.30 2.11
height
(cm) 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 7.09 0.74
main stem B 17.44-22.69 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 0.18branches/
plant B 3.91- 4.11 3,99 -0.00 0,03 0.04

C 3,41- 4.97 4.00 0.05 0.13 0.08
Secondary A 0.60- 6.33 3.37 28.57 29.29 0.72branches/
plant 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
Aerial A 3.33- 5.77 4.70 0.61 1.06 0.44pegs/
plant B 6.25-17.27 9.19 11.04 11.90 0.85

C 2.80-17.08 8.58 9.26 12.-05 2.78
Undeveloped
pods/
plant

A 1.61- 5.77 3.55 2.07 2.68 0.61
B 2.47- 7,80 4.87 2.22 2.57 0.35
C 2.SO- 6.88 4,41 0.70 2.29 1.52

pod yield/ A 0.98- 3.25 2.00 0.55 0.86 0.31plant
(g) B 2.54- 4.76 3.59 1.80 2.15 0.35

C 1.88- 6.91 3.74 0,89 1.75 0,85
Disease and A 26.41-33.55 29.64 2.40 . 10.80 8.39pest incid
ence at pod 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 12.06stage (%)
Disease and A 40.87-158.20 47.70 27.30 65.19 37.88pest inclde- 
nece at B 32.41-70.23 50.85 103.86 3L83L • 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 a Robut 33-1 x PI 405132 
C m Robut 33-1 x No, 75-12
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Table 3a* Range, mean and genotypic, phenotypic and
environmental variances for 8 characters in 
two crosses in generation.

Characters Range Mean ,2„6 g 62p 62e

Main stem D 12.61 33.08 23.09 15.36 20.78 5.41
height (cm) . E 18.66 - 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 E 14.30 - 15.72 15.08 -0.02 0.96 0.98
Primary
brnaches/

D
E

3.58 - 4.00 3.97 0.00 0,01 0.01
plant .
Secondary D 1.22 8.02 3.12 1.91 2.99 1.07
branches/
plant 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 mm 9.47 5.14 1.23 3.24 2.00pods/plant E 1.88 wm 9.35 5.42 5,35 8.42 3.06
Developed D 2.30 mm 8.99 4,57 2.58 3.50 0,92
pods/plant S 1.66 mm 7.80 4.68 4.82 6.78 1.96
Pod yield/ D 1.34 mm 6.72 3.29 1.28 2.37 1.09plant (g) E 1.33 mm 5.15 3,10 1.89 2.62 0.73

D « Robut 33-1 x Local, E a S.B, XI X RCAC 17133
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4,t.3.2 Variance components

The genotypic and phenotypic variances (Table 3)

indicated that these were highest for late leaf spot

disease incidence at harvest in the cross Robot 33-1 x
P.I. 405132 (62g * 103.86, 62g ■ 181.21) and Robot 33.il

x NCAC 17133 (62g » 27.30 » 62g - S5.19) followed by

secondary branchas.in the cross Robot 33-1 x NCAC 17133
(62g 28.57, 62p ** 29.29). These variances were low

for primary branches in all the three crosses and for

nodes on main stem in the cross Robot 33-1 x No,75-12

and pod yield in the cross Robot 33-1 x NCAC 17133.

The environmental variance was quits high for late leaf

spot disease in the two crosses like Robut 33-1 x
NCAC 17133 (62s « 37.88) and Robut 33-1 x P.I. 405132 

2
(6 e a 77.34) at harvest.

Similarly the variance components for 6 charac

ters in two crosses shown in Table 3a indicated that the

maximum genotyoic end phenotypic variance were observed for
2aerial pegs in the cross S.B. XI x NCAC 1?133 (6 g »

2
32.33, 6 p » 35.77) followed by main stem height in both 

the crosses. The environmental variance in these crosses 

for main stem height were also high.

4.1.4 estimates of variability parameters

The estimates of variability parameters for 

10 characters in three crosses are presented in Table 4.
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40.85 16.63 83.41
35.38 22.88 51.16

11,08 9,77 22.26
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Table 4, Genotypic, phenotypic and environmental coefficients
of variation (GCV, PSV and ECV), heritability in 

o
broad sense (h (BS)) and genetic advance (GA) for 
10 characters in three crosses in Pj generation.
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4*1.4.1 Genotypic coefficient of variation

The genotypic coefficient of variation was 

maxitaumu for secondary branches/plant (158,52^) in the 

cross Robot 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 Robut 33-1 x NCAC 17133 
(37,21/,) Robot 33-1 x P.I. 40S132 (37.31^0 Robut 33-1 x 

No,75-12 (25,3The least estimates of genotypic 

coefficient of variation ware recorded for primary 

branchea/plant in all the three crosses (-4.72'/ -2,37/ 

and 5.75/,) 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 (20,04jt|compared to 

other two crosses.

4,1.4.2 Phenotypic coefficient of variation

The estimates of phenotypic coefficient of 

variation were slightly higher than the genotypic 

coefficient of variation in all the crosses for all the 

characters. The maximum estimates in all the three

crosses were observed for secondary branches

in the cross Robut 33-1 x NCAC 17133. The three crossesy
viz., Robut 33-1 x NCAC 17133 (46.52), Robut 33-1 x 

IfcSfSL- $ r %
P.I.^(40.85$ and Robut 33-1 x No. 75-12 (35,3ty) also
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recorded high estimates of phenotypic coefficient of 

variation for pod yield/plant. Similar high values 

for developed pods/plant (38.44$ 26.707.and 25.8f/) end
' I

aerial pegs/plant (21.89$ 37.51’Aand 40*45 lowers also 

observed in all the three crosses. The highest 

coefficient of phenotypic variation to the extent of 

36.267*in the cross Robut 33-1 x No.75-12 and 26.47/
J N

in the cross Robut 33-1 x P.I, 405132 was observed, 

respectively for leaf miner pest incidence at pod 

development stage and late leaf spot disease incidence 

at harvest. The lowest values of phenotypic coefficient 

of variation were associated with primary branches/plant 
(11,80$- 0.82/and 9.21^) in all the three crosses.

4.1 .4.3.’ Environmental coefficient of variation

The environmental coefficient of variation 

was observed to be high for developed pods (33.35^ 

in the cross Robut 33-1 x NCAC 17133 followed by leaf 

miner pest and for undeveloped pods (27*967.)in the 

cross Robut 33-1 x No, 75-12. Very less estimates for 

this parameter in all the three crosses were 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 for
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Table 4a. Genotypic, phenotypic and environmental coefficients
of variation (QCV, PCV and ECV), heritability in 2broad sense (h (BS)) and genetic advance (GA) for 
10 characters in three crosses in generation.

character GCV
(%>

PCV ECV . (%) (%) 112(bs)
(°/o)

GA GA as * 
mean

Main stem D 16.97 • 19.73 10.07 73,94 6.93 *30,04
height (cm) E 11.58 15,01 9.54 59.57 3.95 18.39a
Modes 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
Secondary D 44.32 55.37 33.19 64.08 2.28 72,98branches/
plant E 53.69 73.ft) 50.34 53.21 1.61 80.63

Aerial D 26.36 33.37 20.46 62.39 4.02 42.82
pegs/plant E 60 .,57 63.22 18.11 91.78 11.29 119.40
Undeveloped D 21.60 34.99 27.52 38.13 1.41 27.45
pods/plant E 42.60 53.42 32.24 63.57 • 3.79 69.88
Developed D 35.14 40.96 21.04 73.61 . 2.83 62.09pods/plant E 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 51.94plant (g) E 44.26 52.14 27.56 72.05 * 2,40 77.30

D = Rebut 33-1 x Local,. E S.B.XI x. NCAC 17133
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aerial pegs (60.57X)followed by secondary branches 

(S3.69pin the cross S.B. XI x NCAC 17133, Except 

nodes on mainl stain and main stem height for rest of the 

characters the values were moderately high, Tha estimates 

of phenotypic coefficient of variation ware also high 

for secondary branches (73.60^ aerial pegs (63,22 jCjand 

developed pods (55,61 pin the cross S.B. XI x NCAC 17133. 

The highest estimates of environment coefficient of 

variation to the extent of SO,34*/(S.B. XI x NCAC 17133) 

and 33,19/(Robot 33-1 x local) wars observed 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 sense)

The broad sense heritability in all the three 

crosses was high fen; main stem height (91,314 8l.70/.and

72.B6$)and secondary branches (97,53^ B6,6o/-and 91.53$)
/»

(Table 4), The estimate were also high for nodes on 

main stem (69,46^) in Robut 33-1 x NCAC 17133, for aerial 

pegs (92.8d|jin Robut 33-1 x P.I. 405132 and Robut 33-1 

x No.75-12 (76,B7jt)for undeveloped pods (86.40^)in the 

cross Robut 33-1 x P.I. 405132 and for pod yield (83,41 

in Robut 33-1 x P.I. 405132, The medium heritability 

estimates were associated with tha characters nodes on 

main stem in the cross Robut 33-1 x P.I. 405132 (6S.BSp 

and Robut 33-1 x No.75-12 (58,61 XJ aerial pegs (5B.24X)in



Robut 33-1 x NCAC 17133, Developed pods (66*AJjfyln 

Robot 33-1 x P.I. 405132* and pod yield in the cross 

Robut 33-1 x NCAC 17133 (63.97$)and in Robut 33-1 x
* I *

No. 75-12 (51.16^). As far as disease and pest incidence 

at both the stages is concerned the hsritability estimates

were low to medium in all the three crossas.
*

4.1.5,2 Genetic advance (GA)

The maximum genetic advance to the extent of 

15*88 for lata leaf spot disease incidence at harvest 

was observed in the cross Robut 33-1 x P.I, 405132*

The values to the magnitude of 10*87 and 9*27* rasps, 

etively for secondary branches and main stem height 

were recorded in the cross Robut 33-1 x NCAC 17133*

For rest 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*25*

4*1*5*3 Genetic advance as per cent of mean

The maximum genetic advance as expressed in

per cent of mean in all the three crosses was recorded

by secondary branches (322*3£p} 73,82’/and 75,66$. The
/'

aerial pegs, undeveloped pods, developed pods and pod 

yield in all the three crosses also recorded moderate 

to high genetic advance as expressed in oer cent of mean* 

As far as disease and pest incidence is concerned the 

high genetic gain as per cent of mean was observed 

for late lebf Spot incidence at harvest (31 • 24-jf.)in 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 czoee 

Robot 33-1 x No. 75.12).

The heritability, genetic advance and genetic 

advance ae per cent of mean for 6 characters in two 

crosses are shown in Table 4a. The estimates of broad 

sense heritability ware high for main stem height 

(73.94|)in Robot 33-1 x local, aerial pegs (91.78?) 

in S.B. XI x NCAC 17133 for developed pods in the croes 

Robot 33-1 x local (73.16?)and in the cross S.B. XI x 

NCAC 17133 (71.06?)andfbr pod yield in the cross S.B* XI x 

NCAC 17133 (72.05). The maximom 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 ae 

expressed in pax cent mean was maximum to the tune of 

119*40* 81.34^ 80. 6 3'''•and 77.30?fsr aerial pegs, developed 

pods, secondary branches and pod yield* respectively in 

the cross S.B. XI x NCAC 17133,

4.1.6 Mean, variance, standard deviation and
coefficient of variation

The parameters of variability like variance, 

standard deviation and coefficient of variation for four 

characters in five crosses of F3 generation is shown in 

Table 5. The results indicated that the progeny means 

ware slightly different for all the four characters like 

shelling percentage, test 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 Pg generation.

Progenies Shelling Test weight 
(*) (g)

Harvest
indexm

Days to
50 %
flowering

1 2 3 4 5

Cross t 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

i
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.,.,
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1 2 3 4 5

Cross z 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 16.89 46

7 52.94 32.19 16.51 45

6 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 . 34.56i 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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€2.06 31.27 29.13 44
74.61 29.39 17.21 45

63.67 31.83 14.05 47

77.14 33.75 20.00 46

62.85 35.35 28.25 45
75.07 33.88 24.52 47
58.18 30.68 27.79 46
73.58 31.96 24.88 45
72.60 29.04 25.92 47
67.57 29.73 20.24 47
65.88 33.43 27.41 46
67.24 34,11 30.13 45
73,47 33.13 22.33 44
60.00 27.77 23.80 45
78.52 28.92 25.37 46
68.85 26.48 24.13 47
58.20 32.89 15.66 46
67.29 29.09 31.37 47
57.19 31.90 32.20 45
56.31 24.89 19.52 47
65.34 31.59 41.90 45
63.87 31.42 9.36 46
66.53 29.12 22.41 45
63.18 29.06 25.65 44
60.94 30.76 39.84 45
73.14 30.84 25.93 47
63.88 32.85 25, 47 46
63.87 33.23 27.16 44
77.34 31.16 25.92 45
54.04 29,19 23.85 44

Contd...
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Table 5. Contd..

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 4iu
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 6.38 1.14
c.v. 13*57 10.92 25.31 2,49

Cont^i•••
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Table 5. Contd,..

1 2 3 4 5

Cross t 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 30s, 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 66.26 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.•.
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Table 5* Contd....

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

oin.rl«-4 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 27.77 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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Table 5. Contd....

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 23.92 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 35.17 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. 12.77 18.01 34.66 2.44
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days to SO par cent flowering in the cross Robot 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 these two characters (12.06 and 7.12). The 

progeny number 6 for shelling percentage (80.00) 

and progeny number 7 for test weight (34.40) and 

harvest, index (24.07) were found superior when evaluated 

with population mean and one standard deviation. The 

coefficient of variability was maximum for harvest index 

44.05 which indicated the high amount of variability in 

the progenies compared to other 3 characters.

In the cross Robut 33-1 x P.I. 405132 the 

maximum variance was recorded for harvest 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, whereas 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 

variability among the progenies was highest for harvest 

index followed by test weight as indicated by the high 

estimates of coefficient of variation.
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Quite large number of progenies were found 

with high ween than tha population moon ftor all the 

four characters in the cross Rebut 33-1 x No.75-12,

The variance was highest for shelling percentage (77.90) 

and harvest index (40.75). Hie progenies like numbers 

2 (74.61), 4 (77.14), 6 (75.07), 15 (7B.52), 29 (77.34), 

40 (74.70) and 46 (80.61) were found with high mean 

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 superior one whereas
>

for harvest index the progenies like 21 (41.90). 25 

(39.84), 31 (38.02), 51 (32.88) and 52 (32.33) wars 

superior one. The differences in progenies for days to 

50 per cent flowering were more or less equal. The 

highest variability as indicated by coefficient of ' 

variation was observed for harvest index (25.31) in the 

population.

The population mean for test weight was 

desirable in the cross Robut 33-1 x local. The variance 

was maximum for shelling percentage (168.55) followed 

by harvest index (54.83). The progenies like Noe. 16 

(72.22), 19 (71.33), 22 (71.42), 29 (74.39), 33 (80.00) 

and 54 (77.47) showed superior shelling percentage, 

when measured with population mean and one standard 

deviation. In resoeet of test weight, progenies like
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5 (45.71), 14 (51.90), 29 (40.00), 36 (50.00) and 52 

(43.32) wars the superior one. 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), S3 (32.09) and 55 (34.29) Had 

shown highest harvest index beyond population mean

and onestandard deviation. The maximum coefficient of
J

variation to the extent of 36.82 was observed for 

harvest index in this cross.

In the cross S.B. XI x NCAQ 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 

percentage, respectively. Only progeny 7 (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 performance.

The evaluation of progenies for four} different 

characters indicated that the progeny No. 7 in the cross 

Robut 33-1 x NCAC 17133 for test weight and harvest 

index, progeny No. 10 for harvest index and daye to 

50 per cent flowering in the erase Robut 33-1 x 

P.I. 405132, progeny No. 31 for test weight and harvest 

index and 46 for shelling percentage, test weight and
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days to SO par cant flowering in the cross Robot 33—1 x 

No,75-12, progeny No. 29 for shelling percentage and 

test weight, No, 5 for test weight and harvest index 

in the croaa Robot 33-1 x local and progeny No,7 for 

shelling percentage and harvest index in the cross 

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

4.1,7 genotypic correlations

The genotypic correlations of the characters 

with pod yield in three crosses alongwith their direct 

and indirect effects on pod yield are 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 correlation of nodes 

on main stem (0,163*) and aerial pegs/plant (0,505**) 

with pod yield in the cross Robotm 33-1 x No. 75-12 

was also positive and significant. In the cross Robot 

33-1 x NCAC 17133 the number of secondary branches 

(0,729**l had also positive and highly significant 

correlation with pod yield. The association between 

disease and pest incidence at both the stages with pod 

yield in all the three crosses were either weak positive 

or negative. The path analysis revealed that the 

developed pods in the cross Robot 33-1 x P.I, 405132 

(1,005) and Robot 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 
with pod 
yield

Direct 
effect on 
pod yield

Indirect 
effect on 
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 cm 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 (AP)
P rimary A 0.242 -0.106 0.138 (SB)
branches/ B 0.100 -0.085 0,119 (DP)
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 (°I)2
plant C 0.368 0.045 0.224 (DP)2

Aerial A 0.409 0.008 0.260 (SB)pegs/ B 0.385 -0,317 0.510 (DP)
plant C 0.505** 0.216 0.247 (DP)
Undeveloped A 0.214 0.385 0.049 (DP)
pods/plant B 0,194 -0.275 0.444 (DP)

C 0.434 -0.010 o,ai7 (DP)
Developed A 0.651** 0.361 0.256 (SB)
pods/plant B 0.819** 1.005 0.131 (Nodes)

C 0.770** 0.664.’ 0.080 (AP)
Disease and A 0,017 0.024 0.014 (DI)
pest incide- B -0.155 —0,024 0.094 (AP)
nee at pod 
development 
stage {%)

C 0.015 0.004 0.027 (AP)

Disease and A -0.156 -0.098 0.093 (UDP)
pest incide- B 0.211 0.223 0.088(DP)
nee at har
vest i%)

C -0.146 -0.028 0.001 (Dl)

A » RfebUfch 33-1 x NCAC 17133, B = Robut 33-1 x P.I. 405132 
C a Robut 33-1 x No, 75-12
* and ** indicates significance at 5 and l per cent level, 
respectively.
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branches in the cross Robot 33*1 x NCAC 17133 (0*590) 

had maximum direct effect on pod yield* The nodes on 

main stem in the cross Robot 33*1 x P*X* 405132 also 

Influenced pod yield directly* The rest of the 

Characters had very least direct infloenee on pod yield* 

The disease and past incidence except lota leaf spot 

disease at harvest did not inflosnced pod yield directly* 

The studies further indicated that the dsvelooed pods/ 

plant through secondary branches* number of nodes and 

aerial pegs affected pod yield indirectly* His developed 

pods in all the crosses was found very influencing in 

affecting pod yield directly as well as indirectly 

through most of the characters*

The genotypic correlations end path coefficient 

for 6 characters in two crosses are shown in The Table 5s* 

The correlations Indicated that all the 6 characters 

like mein stem height (0*225**)* nodes on mein atom* 

(0*223**)* secondary branches (0*175**)* aerial pegs 

(0*500**)* undeveloped pods (0*266**) and developed 

pods (0*758) had significant positive correlation with 

pod yield in the cross Robut 33-1 x local* The 

magnitude of association between developed pod and pod 

yield in both the crosses was very strong* The developed 

pod in both the crosses had maximum direct offset (0*679* 

and 0*967) on pod yield* The indirect contribution of



70

Table 6a* Genotypic correlation coefficient of different 
characters with pod yield and their direct and 
indirect effects on pod yield in two crosses in 

generation.

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

yield through

Main stem D .0.226** 0.036 0.157 (DP)
height (cm)

E -0.192 0.175 0.038 (Modes)

Modes on D 0.233** 0.002 0.184 (DP)
main stem

E -.0.324 0.064 0.104 (Ht)

Secondary
branches/

D 0.175* 0.027 6.121 (DP)
plant E 0.295 -0.178 0.434 (DP)

Aerial pegs/ 
plant

D 0.500** 0.092 0.367 (DP)
0.679 (DP)E 0.562 0.020

Undeveloped
pods/

D 0.266** 0.062 0.170 (DP)
plant E 0.451 0.080 0.563 (DP)

Developed
pods/

D 0.758** 0.679 0.050 (AP)
plant E 0.849** 0.960 0.967 (Ht)

D ** Robut 33-1 X Local, E = S.B. XI X NCAC 17133
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developed pods on pod yield through aerial pegs and 

height of main stem was also positive. The secondary 

branches (0.121, and 0.434) aerial pegs and undeveloped 

pods wsxa found responsible in affecting pod yield 

indirectly through developed pods in both the crosses.

In general correlation and path coefficient . 

studies indicated that the developed pods, secondary 

branches, aerial pegs and nodes on main stem were the 

chief yield contributing characters,

4,2 Variability analysis in parents

4.2.1 Analysis of variance

The analysis of variance for 9 characters shown 

in Table 7 indicated that the genotypic differences for 

all the characters except primary branches were highly 

significant.

4.2.2 Range, mean and variability parameters

The range, genotypic, phenotypic and

environmental coefficient of variation heritability and 

genetic advance fbr 9 charactarns in the parental 

genotype is shown in Table Q. The result indicated 

that the range for nodes on main stem (IS.SO - 61.75) 

was maximum followed by aerial pegs (6.06 - 17.16).

The phenotypic and genotypic coefficient of variations 

were Highest for secondary branches (PCV =» 71.61 

and SCV 69 a 69.17), kernel 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
(2 d.f.)

Genotype 
(13 d.f.}

Error 
(26 d.f.)

Main stem height 
(cm)

16,667 53.309** 2.540

Nodes on main stem 5.786 8.209** *1.699

primary branches/ 
plant 0.041 0.031 0.028

Secondary branches/ 
plant

0.364 63.605** 1.490

Aerial pegs/plant 1.664 31.790** * 3.166
Undeveloped pods/ 
plant 1.037 7.014** 1.026

Developed pods/ 
plant 0.639 18.504** 1.251

Pod yield/plant 
(9)

2,771 11.190** .0.882

Kernel yield/plant
(g)

0.287 2.375** 0.358

** indicate significance at 1 per cant level
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GCVs30.Bl ) and developed pode/plant (PCV*32.49 and 

GCV»29*41}• The value of these two variability 

parameters were low for primary branches. The envi

ronmental coefficient of variation was maximum for 

kernel yield (£CV*22.49) followed by secondary branches 

(ECV » 18.55). The estimates of heritability in 

broad sense were high for plant height (86,94), 

secondary branches (93.28), aerial pegs (75.08) and 

developed pods (82.13) whereas medium heritability 

was observed for nodes on main stem (56.08),undevel_ 

oped pods (66.04), and kernel yield (65.24}• It was low 

for primary branches (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 genetic advance ea per cent of mean was 

quite high for secondary branches (137.16) followed by 

aerial pegs (50.72),developed pods (54.94) and kBsnel 

yield (51.20). It was very low for primary branches 

(0,27).

4.2.3 Mean, variance and standard deviation
and coefficient of variation

The measure of dispersion like variance, 

standard deviation and coefficient of variation for 

three important characters in 14 parents 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
pods/plant

Pod yield/ 
plant (0)

Harvest 
index (%)

PBNG 6 6.66 6.43 30,79

PBNG 18 10.16' 7.44 32.58

PBNG 26 7.58 6.85 28.39

PBNG 27 5.50 4.77 24.75

LG 19 8.00 5.22 29.28

CQC 4018 7.98 6.83 29.57

ICGS 76 6.91 5,35 44.85

ICGS 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 1.84 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. The maximum 

variance to the extent of 70.03 was observed for 

harvest index. The mean performance measured ae 

against population mean and one standard deviation 

for 14 parents indicated that IC(S> 11 (11.41) end 

JL 24 (11.91) were the superior for developed pod 

whereas for pod yield, M 13 (10.19) was the only 

superior one. In respect of harvest index, ICGS 76 

(44.85) was the only superior one. There was high 

coefficient of variation for pod yield/plant (34.10) as 

compared to other two characters,

4.3 Phenotypic stability

4.3.1 Mean performance

The mean.performance ibr four characters in 

8 groundnut genotypes tested at 3 locations is presented 

in Table 10. The genotypic differences for all the 4 

characters were found significant at all the three 

locations. The main stem height, nodes on main stem and 

primary branches were found to be increased at Latur in 

all the genotypes, whereas the mean performance for 

secondary branches for almost all genotypes was higher 

at Parbhani. The maximum number of primaries and 

secondaries were observed in PBNG 18 to the extent of 

7.66 and 20.40 at Latur and Parbhani, respectively.
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The PBNG 1? was next genotype recording higher number 
of primaries and secondaries at these locations. In 
general PBNG 18 was the higher recorder of primary and 
secondaries.

The mean performance for 4 characters in 8 
genotypes tested at 4 locations is presented in Table iQa, 
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 
Ambajogai. PBNG 26 (36.41) followed by PBNG 18 (23.03) 
were the highest mean aerial pegs recording genotypes.
The variable performance of developed pods was observed 
at all the 4 locations for all the genotypes, The PBNG 1? 
(38.19) and PBNG 18 (40.46) were the maximum recorder 
for mean developed pods. There were more number of 
undeveloped pods in 4 newly developed genotypes at 
Parbhani followed by at Latur. At Basmath all the 
genotypes recorded least number of undeveloped pods.
The maximum mean undeveloped pods (21.16) ware observed 
in ICGS 11, The pod yield potential of the genotypes 
was maximum at Parbhani and Ambajogai. Ths 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 (13.98).
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The mean performance for days to maturity, 

shelling percentage and teat weight in 8 genotypes 

tested at 3 locations is showed in Table 10b. Compare 

to Parbhani and Aurangabad iess number of days ware 

recorded for maturity by genotypes grown it Latur. The 

CGC 4018 was the earliest one in maturity (114.00).

The highest shelling percentage to the tune of 73.50 

in CSC 40l8 and 73.00 in PBNG 17 at Latur and Parbhani, 

respectively was observed. But on overall basis PBNG 17 

was found at the top rank in shelling percentage. The 

test weight differences as observed at 3 locations were 

different from each other in all the gebotypee. Except 

CGC 40lB, all the genotypes at Aurangabad recorded higher 

test weight. PBNG 26 (46.05) followed by PBNG 8 (43.67) 

were found bold seeded on overall basis.

4.3.2 Analysis of variance

The analysis of variance for 4 characters tested 

at 3 locations (Table 11) indicated that the genotypic 

differences at all the locations were highly significant 

except for number of nodes on main stem at Latur and 

primary branches at Parbhani.

The differences for 4 characters like aerial 

pegs, undeveloped pods, developed pods and pod yield were 

also found highly significant at all the 4 locations 

(Table 11a),



nm

33
.6

4 
39

.0
7 

43
.4

0
0.

80
 

0.
56

 
0.

82
2.

44
 

1.
70

 
2.

49

62
.4

0 
68

.5
3 

64
.9

2
1.

83
 

1,
07

 
0.

74
5.

54
 

3.
26

 2.
24

Me
an

 120.
41

 11
5.

41
 12

1.
33

 

SE
 +

 1,86 
1.

29
 1.1

3 
CD

 a
t 

5%
 5.

65
 3.9

1 3.
44

Me
an t**VD•

cn*

r-tm•
cn

VO•CM<•

ino.00NP

*-(o•00CM

cn
cn•o
cn
E
•00<p

ovvo•00cn

f4p•COCO
Te

st
 w
ei

gh
t 

(g
)

A*
 BA

D VOo•OV
voP-•00(*)

58
•om

vOO•Hm 29
.2

9 cnCM•vo«p

00CM.<Pin

i4

oCM•c-'d*

vop*•m .cn

00MP•00cn

voc-•om

oo•sPcn

oo•i-4
oo*-PCO

o
•

cn

PE
N

int-•
n

cno•o>CM .

oo•Ov
cn

fOm•CM
<P

^PP-•oCM

povar-4
cn

00•mcn

in
•VO

cn

Me
an

<P00 m00 cn P*CM CMin 17 CMo•
mVO

•
a\*

.
C0VO 63

. •cnvo
•vovo 65

. .
mvo

Sh
el

li
ng

 p
er

ce
nt

ag
e

i

65
.4

1
65

.8
3

65
.4

1
63

.7
5

61
.0

0
64

.5
8 oo•pVO 66

.4
1

LT
R 

A

64
.7

3
70

.6
6

62
.5

0
69

.6
6

73
,5

0
70

.5
0

65
.5

3
71

.1
6

S5m0. 66
.2

0
73

.0
0

63
.6

6
56

.0
0

55
.3

3
64

.5
0

63
.0

0
57

.5
0

inin oi-4 vOvo sp oo oH CMCM vor-4

Me
an

•
*0r-lH

•«H
rf

«HMH
•oegH

•
Hi-4

.oCMi-4
•mCM1-4

•in
r1

Da
ys

 t
o 
ma

tu
ri

ty Q.<1 11
9.

66
12

2.
33

12
7.

00
12

0,
00 OO•

CMr-4r4 12
4.

33
13

0.
00

11
5.

33

S 11
4,

33
11

9.
33

11
6.

33
11
 9

.0
0 VO00•O
1-4
1-4 11

6.
66

11
7,

33
10

9.
66

PB
N vot

inHH 12
1.

66
12

1.
66

12
2.

33 oo•oCMiH 11
9.

33
12

2.
33

12
0,

33

i

i

CO
o
m0. PB

NG
 1

7
PB

NG
 1

8
PB

NG
 2

6 00iH
3

8o JL
 2

4
IC

GS
 1

1 HX
•m•(0

.uCO
•0S3 «-4 CM m sp m vo p 00Ta

bl
e 

l(
lb
. 
Me

an
 p

er
fo

rm
an

ce
 f

or
 t

hr
ee

 c
ha

ra
ct

er
s 

of
 g

ro
un

dn
ut

 g
en

ot
yp

es
 t

es
te

d 
at

 t
hr

ee
 

lo
ca

ti
on

s.

Lo
ca

ti
on

s 
t P

BN
<;
= 
pa

rb
ha

ni
, B

SM
T 

= 
Ba

sm
at

hn
ag

ar
. A

MB
 =

 A
mb

aj
og

ai
# L

TR
 =

 L
at

ur
 

A*
 BA

D 
= 

Au
ra

ng
ab

ad



Table 11, Analysis of variance (RBD) for four characters 
1 at three locations.

Characters Loca
tion

Mean sum of souares
Replication Genotype 
(2 .d.f,) . , (7 d.f.)

Error 
(14 d.f.)

Main stem PBN 1.34 62.61** 2.58
height (can) . AMB 1.63 177,98** 4.84

LTR 5,79 * 146.38** 3.69

Nodes on PBN 2.28 1.96** 0.57
main stem AMB 0,22 13.69** 1.20

LTR 3.79 14.04 1.22

Primary PBN 0.04 0.07 0.12
branches/
plant AMB 0.25 1.24** 0.24

LTR 0.50 1.89** 0.30

Secondary PBN 1.36 55.24** 1.19branches/
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, '



Table 11a, Analysis of variance for four characters of 
groundnut genotypes of four locations.

Characters Loca- Mean sum of squares
tion Replication Genotypes Error

(2 d.f.) (7 d.f.) (14 d.f.)

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**’ 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

pod yield/ 
plant PBN 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 analysis

The pooled analysis of variance for main 

stem height, nodes on main stem, primary branches and 

secondary branches (Table 12) revealed that the 

variance for genotypes and environment ware highly 

significant for all the characters except for primary 

branches for genotypes. The GxE interaction variances 

except primary branches were also 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 

another 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 

aerial pegs, undeveloped pods, developed pods and pod 

yield tested at 4 locations (Table 12a) showed that the 

mean square were highly significant for environment, 

GxE, E + (G 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 souares
tion Replications 

(2 d.f.)
Genotypes Error
(7 d.f.) (14 d.f.)

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 weight 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 yield.

The results of pooled analysis of variance 

for days to maturity, shelling percentage and test 

weight (Table 12b) indicated that the mean sum of square 

for environment, environment + (G x £), £ (linear) and 

pooled deviation were highly significant for all the 

three characters. The variances for G x £ % interaction 

was only significant for days to maturity. Similarly,

G x £ (linear) mean sum of square 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 et 3 

locations (Table 13) showed that ths environment at 

Latur was found to be favourable one for recording 

high performance for main stem height, nodes on main 

stem and primary branches per plant. Whereas for secondary 

branches per 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, Ambajogai, Latur, Parbhani 

and Parbhani, respectively were found the favourable



Ta
bl

e 
12
b.
 P

oo
le

d 
an

al
ys

is
 o

f 
va

ri
an

ce
 f

or
 t
hr

ee
 c
ha

ra
ct

er
s 
of

 g
ro

un
dn

ut
 g
en

ot
yp

es
 t

es
te

d 
at

 t
hr

ee
 l
oc
at
io
ns
*

«
WO

os

fS
0>

**
m

o»5

JS
to

12
3.
04

0*
19

1*
24

8*
*

17
.4

99
39

.2
19

**
38

2.
51

7*
*

13
.7

35
18

.6
00

**
0.

54
9

14
.1

42
#*

76
.0

12
**

1.
96

4
26

.6
87

**
15

2.
05

7*
*

32
.0

61
**

6.
31

3*
1.
68
8

7 
32

.8
36

2 
81

.1
30

**
14
 

10
.0

34
**

16
 

18
.9
21
**

1 
16
2.
27
1*
*

7 
5.

36
6

8 
12
.8
62
**

48
 

2.
15

2

d.
f.

Da
ys
 t
o 

ma
tu
ri
ty

Ge
no
ty
pe

En
vi

ro
nm

en
t

G 
X 

B
E 

+ 
(G
 X

E)
B 

(l
in
ea
r)
'

G 
x 

E 
(l
in
ea
r)
 

po
ol

ed
 d
ev

ia
ti

on
 

Po
ol

ed
 e
rr

or

so
ur

ce
 o

f 
va

ri
at

io
n

* 
an

d 
**

 i
nd

ic
at

es
 s

ig
ni

fi
ca

nc
e 
at

 5
 a

nd
 1
 p
er

 c
en

t 
le
ve
l,
 r

es
pe
ct
iv
el
y,

q



92
H

Table 13, Environmental indices (IJ) and mean performance 
(X) for four characters of groundnut genotypes
tested at three locationss.

Characters Locations 
PEN AMB LTR

Main stem 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/ 
plant

IJ -1.549 0,613 0.934

Z 4.39 6.55 6.87

Secondary branches/ u 2.365 . -2.279 -0,085
plant

X 13.11 8.47 10.66
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environments as indicated by recording high mean 

performance and high positive value for environmental 

indices (Table 13a),

The desirable values of environmental indices 

and mean performance for days to maturity, shelling 

percentage and test weight were recorded in the genotype 

grown at Latur, Latur and Aurangabad, respectively and 

were considered as favourable environments for these 

characters (Table 13b),

In general Latur was considered aa most 

favourable environment for about six characters,

4,3.5 Stability parameters

The estimates of stability parameters for

main stem height, nodes on main stem, primary branches

end secondary branches are given in Table 14, The

results indicated that the regression coefficient (bi)

for all the genotypes except CGC 40lB for primary

branches was found non significant for all the 4

characters. The values for deviation from regression 
2(Sdi) were however found significant for some of the

genotypes for ell the 4 characters. The genotypes PBNG 8
(bi » 9.87, S2di a -7.36) and ICGS li (bi » 1,60,
2S di « 0«79) were found highly ^stable for main stem height 

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

Locationsunaracceirs PBH AMB LTR BSMT

Aerial pegs/ IJ -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 u 5.269 1.642 1.036 -7.947
pods/plant

X 20.73 17.10 16.50 7.51

Pod yield/
plant IJ 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 Ideations.

LocationsviiaAdc t«drs PBN LTR A'BAD

Days to u 1,361 -3.639 2.278
maturity

X 120.41 115.41 121.33

Shelling ij -2.887 3.247 -0$359
percentage * 62.40 68.53 64.92

Test weight u -5.064 0.370 4.694Cg) 2 33.64 39.07 43.40

Locations j 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 (S di) with desirable naan* The 

genotype PBNG 18 recorded high number of secondary 

branches (16.63) but the regression coefficient 

(bi ■ 1.082) which is non significantly deviating from 

unity was also found as stable one.

The stability parameters for 8 genotypes

tested at 4 locations with regards to aerial pegs,

developed pods, undeveloped pods and pod yield are

presented in Table 14a. The results indicated that

PBNG 8 was found stable one for aerial pegs because

it had regression coefficient (bi » 0.93), high mean

(24.71) and low deviation from regression (S di « 0.35).

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

but it was found specifically adopted to above average

stability. F.or developed pods, undeveloped pods and

pod yield almost all the genotypes showed instability
2

because the stability parameter S di was significant. 

However, the genotypes PBNG 17 (38.20) and PBNG 18 

(40.46) recorded maximum developed pods but the 

regression coefficient (bi ■ 1.89** and 1.61*) were 

significantly different indicated their below average 

stability. The character undeveloped pods was found 

as highly unstable. Least number of undeveloped pods 

were recorded by the genotypes JL 24 (10.43). The
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genotype PBNG 8 wee considered as average stable for 

pod yield as it recorded desirable mean (11*71 )» unit 

regression coefficient (0*94) and comparatively low 

S2di (2.33**), PBNG 18 was also found as specifically 

adopted to above average stability (mean *■ 12,68* 
bi » 0*78* S2di ■ 4.76**) for podyield. The two 

genotypes viz., PBNG 26 and ICGS 11 were again 

categorized as below average stable because though 

their regression coefficients was non significant, it 

was more than unity. These genotypes seans to be 

soecifically adapted to favourable environment.

The mean and estimates of stability parameters 

for days to maturity, shelling percentage and test weight 

for 8 genotypes are shown in Table 14b. The results 

indicated that the maturity was found to be a unstable 

character. JL 24 was considered as average stablb for 

maturity as it recorded desirable mean (120*11) and unit 

regression coefficient (1*04) with least deviation from
• j 2

regression (S di » 6.20). The genotype CGC 4016 was

found to be highly response to environmental condition

as it records less shelling percentage (63.27) and

significantly regression coefficient (bi ■* 2,99**).

This genotype is specifically adapted to favourable

environment. Though the shelling percentage in PBN 17

was high it was found most unstable as it recorded high
2

significant deviation from regression (S di « 23.72**).
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As far as teat weight is concern PBNG 17 was found
stable (mean « 34.52, bi - 1.00, S2di » 1.59), PBNG 26

(mean = 48.05, bi - 0.92, S2di « 7.91**) and CGC 40l8

(mean « 28.01, bi « 0.94, S2di =• 47.37**) as above

average stable, wheraaa PBNG 18 (mean ■ 42.65, bi •
1.12 and S2di ■ 31.07**) and JL 24 (mean - 40.33,

2
bi » 1.64 and S di ■ -0.54) were as below average 

stable.

The overall results on s tability analysis 

indicated that the newly developed genotypes like PBNG 18 

for secondary branches, PBNG It and PBNG 18 for developed 

pods and PBNG 26 for pod yield were found specifically 

adapted to favourable environments. But PBNG 8 was 

found as average stable for pod yield.
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V. DISCUSSION

5,1,1 Mean performance

In general the mean values of the progenies 

in three crosses for all the ten characters 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. Considering, secondary branches, developed 

pod and pod yield as important characters (Reddy, 1985)

Since groundnut (Arachis hvoogaea L,) is 

grown on a vast area in the country a little increase 

in its yield potential would make a tremendous impact 

on the total production. To get the best picture of 

the amount of advance to be expected by selection, 

genotypic coefficient of variation should be studied 

together with hsritability estimates (Burton, 1952),

All these parameters should be 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 

generation with respect to yield and various attributes 

of yield with disease and pest incidence. The results 

obtained are discussed here.
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The progeny numbere like 20, 21 and 33) 19* 33 and

35 and 19, 31 and 35 in the cross Robot 33-1 x

No.75-12 recorded Highest mean performance, respectively

for these characters. The soectum of variation of
/A

morphological characters in the progenies of this 

cross was high.

Pest and disease taken a heavy toll on the 

yield of groundnut in India. If the different 

measures taken to control these pests and diseases, 

cultivation of resistant varieties has been realised 

to be the most effective, ideal and economic method 

of reducing crop losses (Stakman and Harrar, 1957), 

evaluation of peat and disease resistant varieties 

is one extreme in plant breeding. The genotypes 

developed in this regard and tested for the incidence 

of late leaf spot die ease and leaf miner pest which 

are the two serious problems of groundnut cultivation 

revealed that the progeny number 3 in the cross 

Robut 33-1 x P.l. 405132 end progeny No. like 36,

39, 42 in the cross Robut 33-1 x No. 75-12 bad least 

per cent incidence of late leaf spot disease and leaf 

miner peet respectively at both, pod development 

stage and at harvest. The research workers like 

Waligar and McDonald (19BB> in a field screening also 

found a variable response of genotypes for resistance 

to late leaf spot disease. In respect of leaf miner
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resistance screening as reported by Singh (1979)»

Mahadevan at al, Cl 988 and 1989} good number of
iP

genotypes had shown resistance^this 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 of a local genotype. Out of forty 

six progenies developed from these 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 these characters in the cross S.B. XI x 

NCAC 17133.

Significant differences were observed for all 

the 14 characters including late leaf spot disease and 

leaf miner pest incidence in all the five crosses 

except primary branches, nodes on main stem and late 

leaf spot disease in some crosses. Similar to the 

present observations, Rao and Sindagi (1974) had 

noticed highly significant differences among the 

varieties for susceptibility to the leaf miner pest.

5,1,2 Genotypic and phenotypic variances and 
coefficients of variability

All the characters studied showed wide range 

of variation exceot nodes on main stem and primary 

branches. The maximum variability for late leaf spot
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disease incidence in the cross Ronut 33-1 x P.I. 405132 

W3i1noticed followed by secondary branchss and aerial 

pe'gs in the cross Robot 33-1 x No. 75-12, Green and Wynne 

(1907) for early leaf spot disease also observed 

variation in the cross of Virginia type groundnut in Fg 

generation. However, a narrow range of variability of 

aerial pegs was reported by lhagat et al. (1986), But 

the range of variability for pod yield in all the 

three crosses was low similar to Bhagat et al. (1986).

But in the cross Rebut 33-1 x local high range for 

developed pod was observed. The minimum range of 

variation for primary branches and undeveloped pods in 

all the five cores as was observed.

The leaf miner peat which causes a severe 

damage to rainfed and irrigated groundnut crop. The 

variability studied for the incidence of this pest 

indicated that the range of incidence was from 6.84 

to 16.37 at pod development 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 

peat on groundnut genotypes was also reported by Rao 

and Sindagi (1974) end Ghule et al. (i960).

The genotypic and phenotypic vairanoes for 

incidence'of late leaf spot disease and leaf miner 

pest were quits high in all the three crosses followed 

by secondary branches and main stem height in two
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crosses viz.. Robot 33-1 x NCAC 17133 and Robot 33-1 x 

P.I, 405132. Such a high variances reported by PatiX 

and Bhaokar (1987) for main stem height agrees 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 as a responsible factor. These results 

were similar to those of Reddy at al, (i960) and 

Lewin et al. (1971).

/The genotypic coefficient of variation 

helps to measure the range of genotypic variability 

in a character and provide a measure to compare tha 

genetic variability present in various quantitative 

characters (Mujumdar et al. 1959). The genotypic and 

phenotypic coefficients of variance were maximum for 

secondary branches, followed 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. Such high phenotypic variability 

for secondary branches was also reported by Labana at al. 

(19BO}v Kandaswamy et al. (1986) and Deshmukh et al. 

(1986) which agrees to the present reports. The 

genotypic and phenotypic coefficient of variations 

were comparable in magnitude for main stem height and 

nodes on main stem in all the five crosses indicated a 

high hsritability of these 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 

past 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, nodes on main stem and secondary branches 

were very high. But it is necessaryfcfcllgj^e high genetic 

.coefficient of variation and high heritability

associated with high genetic gain. Burton 

(1952) suggested that heritable variation could not 

be estimated with the help of genotypic variation alone. 

Hence, the heritability estimate is also essential in 

order tc get the clear picture of the genetic gain 

to be expected from selection. This is important 

particularly in the segregating gneration. In the 

present study broad sense heritability was higher for 

main stem height and secondary branches in all the 

five crosses. These estimates were also high for 

nodes on main stem, aerial pegs, undeveloped pods 

and pod yield in one or the two crosses. Kulkarni 

and Albuquerque (1957) and Patxa (1975) reported high 

heritability for different characters which is in 

agreement with the present findings. Similarly,
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Reddy et al. (1987) also reported high heritability 

for these traits. In case of disease and past 

incidence at both the stages the heritability estimates 

ware low to moderate. However, Green and Wynne (1967) 

observed moderate to high heritability estimates for 

resistance to early leaf spot in Fg generation. This 

indicated that there is little scops for selection 

of genotypes combined with yield and disease 

resistance. However, Irons and Knauft (19871) -stated 

that the selection among the crosses would be 

advantageua as the heritability estimates were more 

than 65 per cent compared to individual plant selection.

Johnson et al. (1955) reported that 

heritability estimates along with genetic 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 gene 

effects expected genetic gain would be low but if it 

is due to additive gene effect high genetic advance may be 

expected. In many of the characters studied in the 

present investigation, it was observed that high 

genotypic coefficient of variation and high heritability 

was not accompanied by high genetic advance. The 

genetic advance was low and comoaratively 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 pegs and

undeveloped pods and also for disease and peat

incidence characters* But the results reported
%

by Reddy et al, (1987) and Sivasubramaniam at al, 

(1977) in ?2 98n eration are contradictory to the 

present findings. Thus simple selection for 

improvement of these characters in early generation 

crosses seems difficult.

The estimates of genetic gain as per cent 

of mean revealed large differences among the 

characters studied. Secondary branches, undeveloped 

pods and pod yield had high genetic gain. Similar 

results were reported by Qixit et al. (1970) and 

Patil and Bhapkar (1987). The genetic gain for 

primary branches, late leaf spot disease and leaf 

miner pest incidence at both the stages was low 

which is in confirmity with those results reported 

by Badwal at al. (1967) and Patra (1975). The genetic 

gain for secondary branches, aerial pegs, developed 

pods and pod yield in the cross like Robut 33-1 X 

local and S.B. XI x iMCAC 17133 was also high.

5.1,4 Mean, variance, standard deviation and
coefficient of variation

Crop improvement can be achieved by creating

variability and selection in the early generation material.
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The scope of such work depends on the magnitude of 

variability in the material for desirable characters.

The progenies in five crosses in generation assessed 

for four characters with the help of simple measures 

of variability. From the comparison of ths coefficient 

of variation for four characters in five crosses it was 

observed that there was maximum variation for harvest 

index and test weight in the crosses vi§., Robut 33-1 x 

NCAC 17133» Robut 33-1 x P.I. 405132, Robut 33-1 x 

No.75-12 and 3.B. XI x NCAC 17133, whereas fbr harvest 

index and shelling percentage it was maximum in the 

cross Robut 33-1 x local. This indicate that the
e.

progenies of these crosses were possessed with goiter 

genetic diversity for these characters. This is but natural 

because the two parents involved in all these charact^Vi 

were genetically and geographically diverse from each 

other. Therefore, the progenies in these crosses 

may ba easily amenable to further selection for these 

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 progsnies 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. 75-12; 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 percentage) a nd harvest indsx. The 

improvement for these desirable characters is expected 

from these progenies in subsequent generation.
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5,1,5 Genetic correlation and path coefficient
analysis

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 segregating 

generations from which the actual selection is made 

may be more useful to the breeders. In groundnut 

such studies particularly in early generation are 

limited. In the present study it was observed that 

the number of developed pods exhibited strong positive 

correlations with pod yield in all the three crosses 

indicating that any increase in the number of maturp 

pods would result in the increase of pod yield. The 

other characters like number of secondaries, nodes on 
main stem and aerial pegs alst^showed significant 

positive correlation with pod yield in either of ths 

five crosses. Reddy et al. (1987) also reported 

strong positive correlation between mature pods and 

pod yield. The correlations of disease and pest 

incidence with pod yield were negative, which corres

ponds to the observations of Zroune and Knauft (1987),

The path analysis revealed that developed 

pods followed by secondary branches maintained a 

strong positive direct effects on pod yield. Similarly,
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it was observed that through developed pods most of 

the characters affected pod yield indirectly,

Bhagat at al. (1906) also found such strong direct 

influence of number of mature pods on pod yield.

Thus the studies indicated that developed pods, 

secondary branches, aerial pegs and nodes on main 

stem were the chief pod yield determinants in early 

generation:;^ population of groundnut. Therefore, 

selection baaed on these characters would bring out 

improvement of pod yield.

The variability analysis in generation 

of different five crosses for pod yield and its related 

components including disease and pest incidence 

indicated that sufficient variability among the 

different progenies of all the crosses for most of 

the characters was observed. The maximum range of 

phenotypic variability for late leaf Spot disease 

incidence, secondary branches and aerial pegs was 

observed. The range of variation for leaf miner past 

incidence in the cross Robut 33-1 x No. 75-12 was 

also high. The genotypic and phenotypic coefficient 

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. 

Further the association and path coefficient studies 

also indicated that developed pods, secondary branches
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and aerial pegs had strong positive cbrrelation 

with pod yield. Similarly, the coefficient of 

variability fb 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 male parents used in these crosses 

were superior for soecific 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 progenies 

like No. 7 for test weight and harvest index 

(Robut 33-1 x NCAC HI33), No. 46 for shelling 

percentage and teat weight (Robut 33-1 x No. 75-12),

No. 5 and 29 for shelling percentage and test weight 

(Robut 33-1 x local). No. 2 for least incidence of 

late leaf spot disease (Robut 33-1 x NCAC 17133),

No. 21 for least incidence of leaf 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 development 

of new superior genotypes.
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At the same time, in segregating population 
it is felt that more concentration should be exercised 
on secondary branches, aerial pegs, developed pods, 
test weight and harvest index while carrying out 
actual selection for development of new genotype.

5.2 Variability analysis in parents
Except primary branches all the B characters 

showed significant differences. The comparison of 
variances and variability parameters estimated in 
early generation population and parental genotypes 
indicated that the magnitude was greater in early 
generation population for all the characters studied 
indicating availability of high amount of variability.
High genetic coefficient of variation for secondary 
branches, kernel yield, developed pods and aerial pegs
indicated that these traits were least! :affected by

V, ‘

environment. These results were in agreement with
the results of Nagbhuahanum at al. (1982) and
Kandaswami et al. (1986). The high heritability
recorded for the traits, plant height, secondary
branches, aerial pegs and developed pods in the
present study showed that these triata might lend
themselves genetic manipulation by adapting mass

'selection for their improvement. These results were
in conformity with the findings of Quadri and. " (1982

A



115

and Kandaswami at al. (1986). In order to improve 

any character, high genetic variability and high 

variability coupled with high genetic advance.

Thus the secondary branches and aerial pegs showing 

high heritability and high genetic advance aa per 

cent of mean might point to the predominance of 

additive gene effects (Panse, 1957). The selection 

excercised for these traits will bring out more 

genetic grain. But high heritability coupled with 

low genetic advance was observed for plant height,

Johanson at al. (1955) xsoorted that genetic gain 

will be low where there is non additive gene effects.

The results indicated that secondary branches, 

aerial pegs and mature pods ahouldbe given due 

importance in selection programme as considerable 

improvement can be mads by genetic manipulation of 

these traits.
k

Pod yield followed by developed pods, showed 

high amount of variability axhisted among the parental 

genotypes.

5.3 Phenotypic stability

5.3.1 Mean performance over locations

To steo 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

developed genotypes like PBNG 17 for shelling

percentage, PBNG 18 for secondary branches, develpped

pods end ood yield and PBNG 26 for days to maturity

and test weight had shown their superiority compared

to other genotypes. The genotypic differences tested

at all the locations were statistically highly

significant for all the characters for one or the other
e.

characters ex^tpfe at one or the other location 

indicating thereby that they were genotypically 

different from each other. Pushkaran and Gopinathan 

(1965) also noticed wide diversity in the screening 

of varieties for important economic characters.

5.3.2 Pooled analysis

The pooled analysis of variance showed 

that there were significant differences amongst 

environment and genotypes similar to Lu et el. (1986) 

for most of the characters exceot for primary branches, 

pod yield and days to maturity (genotypes). The 

significant G x E interaction for most of the 

characters including pod yield except orimary 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 at al, 

(1986) in respect of pod yield and Knauft at al.

(1987) for five characters were similar to the 

present findings. However, except pod yield for 

all the characters, Kumar at al. (1987) reported 

significant G x E interaction. Significant mean 

squares due to £ + (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 comoonent 

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

and undeveloped pods particularly when tested against 

the pooled deviation revealing thereby the fact that 

the prediction of performance in different environments 

was not possible for moat of the characters. Similar 

observations in ease of pod yield were also reported 

by Bhole at al. (1987). Further the significant 

G x E (linear) interaction for main stem height, aerial 

pegs, developed pods and shelling percentage indicated 

that the stability parameters, regression coefficient 

(bi) estimated by the linear component of the responce 

to a change in environment was different for various 

genotypes under study. The pooled deviation was also 

highly significant for main stem height, secondary 

branches, aerial pegs, undeveloped pods, developed pods, 

pod yield, days to maturity and test weight indicated
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tha;t differences in stability foe these characters 
among the genotypes wees due to both linear and 
deviations from the linear function. The results 
of Habib et al, (1986) in case of pod yield, 
corresoondance to the present findings.

The assessment of the performance of 
genotypes tested at different locations by using 
environmental indices (ij) and mean performance 
indicated that out of five locations,. Latur was 
found the favourable environment for main stem height, 
nodes on main stem, primary branches, days to maturity 
and shelling percentage} Parbhani for secondary 
branches, undeveloped pods and pod yield} Ambajogai 
for aerial pegs «,nd Aurangabad for test weight.
Thus the environments classified as suitable for 
expression of characters revealed that Latur was the' 
best environment for most of the characters.

5.3.4 Stability parameters
Yield stability has been defined as theB 

value 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). Paroda and Hays (1971) suggested r*
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that the linear regression ahould simply be considered 

as a measure of response of genotype, whereas the 

deviation around the regression line is a measurement 

of stability. Accordingly, in groundnut genotype x 

environmental interactions and stability parameters 

for yield and yield components have been reported 

by several workers (Singh e t al.1975; Yadava and 

Kumar, 1978 and 1979; Shorter and Norman, 1983} to 

determine the consistancy of various genotypes 

across the locations and years. In 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 genotypes 

alongwith four standard cheeks.

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 regression and deviation from 

regression for aerial pegs, developed pods, undeve

loped pods and pod yield were also varied with a 

high range. The genotype JL 24 had least number of 

aerial pegs and undeveloped pods but was unstable.

It was evident that PBNG 8 was the most ideal genotype 

for developed pods and pod yield performance with
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linear regression value non significant and around 

unity and comparatively low means square deviation. 

Similar to the present findings Makne at ai, (1979) 

and Habib et al, (1986) also reported that Ssl.No.9l 

and 92 and the genotypes Qh 6 respectively were the 

desirable ones for their stability performance. 

Similarly, Patil at al. (1984) reported that out of 

six promising varieties from India and Israel, M 3 

had good stability and second highest yield. But 

the other two genotypes like PBNG IB and PBNG 26 for 

developed pods were found as soecifically adapted 

to high and low yielding.environments, resosctively. 

But their stability for pod yield was reverse to 

that of developed pods. Patra end Mohanty (1987) 

also reported that the variety OG 9-2 had shown 

adaptation to high yielding environment. Thus 

by growing these 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 mean pod yield of PBNG IB 

and 26 was high, they were specifically adapted but 

PBNG B had the position nearer the unit regression 

line with aco apt able mean pod yield which showed its 

average stability and resistance to environmental 

conditions.
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But recently Breese (1969)» Samuel et al.

(1970) and Pared a and Haya (1 971 ) emphasized that the

varieties with lowest deviation from regression

(S di) being the most stable and vice-versa. In

view of this PBNG 8 for maturity* shelling percentage

and test weight and PBNG 17 for maturity were the

stable genotypes. The highest bold seeded genotype

like PBNG 26 was also found as average stable with
2comparatively .less S di value. The mean performance 

for all these characters was desirable. In support 

of this Yadava et al. (19BDJ, stated that TG 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 superior 

genotypes.

In general the newly developed genotypes 

though had shown differential stability but their mean 

performance for important characters like developed 

pod, pod yield, secondary branches and teat weight was 

superior to other genotypes. Their yield potential 

can be manipulated by growing them in specific 

environmental conditions. The genotypes like PBNG 6, 

PBNG 18 and PBNG 26 were found worth for exploitation 

in such environmental conditions.
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VI. SUMMARY

An experiment consisting of 138 progenies of 

five crosses in 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. Another 

experiment with 14 promising genotypes was separately 

laidout to see the genetic variability. In a third 

experiment four newly evolved promising genotypes and 

four standard checks were sown in RBD during summer 1990 

at five locations for knowing the phenotypic stability 

for 11 morphological characters. The results so obtained 

from these experiments are narrated in the following 

lines.

6.1 Variability analysis in early generation
population

The mean per cent incidence of late leaf snot 

disease in the progenies like 2 (26.41), 3 (27.14),

5 (27.5), and 9 (28.93) was low at pod development stage 

in the cross Robut 33-1 x NCAQ 17133. In the cross 

Robut 33-1 x No. 75-12 the progeny Nos. 19 (8.22), 33 

(8.00) and 35 (8.11) recorded highest developed pods.



125

The per cent incidence of leaf miner pest at pod 

development stage in this cross was found 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 desirable mean pod yield, high number of primaries 

and secondaries and with lowest incidence of leaf miner 

pest. Similarly, the highest number of developed pods 

and pod yield was recorded by the progenies 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 each cross except for primary branches and 

undeveloped pods in one or the other cross. This 

indicated thet sufficient variability in the progenies 

was available.

The maximum range of ohenotypic variability 

was noticed for per cent incidence of late leaf spot 

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 aerial pegs (2,80 to 17.08) in 

ths 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 lata leaf spot disease incidence at harvest
in the cross Robot 33-1 x P.I. 405132 (62g * 103.8,

26 p » 181.21} and for secondary branches in the cross
Robot 33-1 x NCAC 17133 (62g » 28.57, 62p » 29.29).

The environmental variances was qoite high for lata leaf
2

spot disease in Robot 33-1 x NCAC 17133 (6 e » 77.34) 

at harvest.

The genotypic and phenotypic coefficient of 

variation was maximom for secondary branches (GCV m 

158.32, PCV « 160.46) in the cross Robot 33-1 x NCAC 17133. 

Similarly, the pod yield also recorded high valoes in 

the cross Robot 33-1 x NCAC 17133 (GCV - 37,21, PCV - 46.52), 

Robot 33-1 x P.I. 405132 (GCV - 37.30, PCV - 40.85) 

and Robot 33-1 x No. 75-12 (GCV « 25.31, PCV » 35.38).

The moderate valoes of these coefficient of variation 

ware observed for late leaf spot disease incidence and 

leaf miner oest in all the three crosses. This indicated 

that the progenies were having good amoont of variation 

at genotypic and phenotypic level.

The broad sense haritability estimates for 

main stem height and secondary branches were high 

in all the three crosses. For pod yield in the cross 

Robot 33-1 x P.I. 405132 the heritability was also 

high (83.41 )• As for as disease and past concerned the 

haritability estimates were low to madiom.
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The maximum genetic advance to the extent of 

15.88 fox late leef spot disease incidence at harvest 

in the cross Robut 33-1 x P.I. 405132 was observed.

The high genetic advance as per cent of mean was 

recorded by secondary branches in all three crosses 

like Robut 33-1 x NCAC 17132 (322.36}v 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 the cross Robut 33-1 x No.75-12 

for late leaf spot disease and leaf miner pest incidence, 

rssoectively. The ; .high heritability and high genetic 

advance was noticed for the characters like secondary 

branches and aerial pegs 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, test weight, 

harvest index and days to SO % flowering with the help 

of population mean and one standard deviation indicated 

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 

(S.B. XI x NCAC 17133) were the superior one.

The character association and path coefficient 

analysis, indicated that number of developed 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 pods 

had high direct and indirect affect on pod yield in 

all the cross. Thus secondary branches, aerial pegs, 

developed pods, test weight and harvest index showing 

high amount of variability and positive association 

with pod yield are important characters needs to 

concentration at the time of selection in early 

generation population.

6.2 Variability analysis in parental genotypes

In general the magnitude of variability 

parameters for almost all the characters was leas as 

compared to the magnitude in segregating population.

The maximum range of phenotypic variability was 

observed for nods on mein stem (15.50 to 61.75) followed 

by aerial pegs (6,66 to 17*66). The genotypic and 

phenotypic coefficient of variation was highest for

secondary branches (GCV = 69.17/PCV = 71.61), kernel
> 1

yield (GCV ** 30.81, PCV = 38.15) and developed nods
(GCV « 29.4l/, PCV > 32.49 j. The heritability estimates

/
were high for secondary branches (93.28jfl, aerial 

pegs (75.08;) and developed pods (82.13). The genetic 

advances as per cent gf mean was quite high for secondary 

branches (137.16) followed by aerial pags (50.72),



6.3 Phenotypic stability

The analysis of variance showed significant 

differences for almost all the characters at all the 

locations with exceptions of number of nodes on main 

stem at Latur. In generalf Latur was considered as 

the most favraoubls environment for groundnut 

characters experession as indicated by high mean and 

high environmental inded.

The pooled analysis of variance showed that 

there were significant differences amongst environment 

and genotypes for most of the characters except pod 

yield primary branches and days to maturity (Genotypes), 

The significant G x £ interaction for most of the 

characters including pod yield except primary branches 

and shelling percentage indicated that the genotypes 

responded differently, relative to each other to a 

change in environments. Performance of non linear 

component (G ■ S) was not significant only for aerial 

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 pegs, undeveloped pods, 

developed pods, pod yield, days to maturity and test
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weight indicated that differences in stability for 
these characters among the genotypes were due. to both 
linear and deviations from the linear function.

In general the newly developed genotypes 
like PBNG 0, PBNG 18 and PBNG 26 had shown stability 
for two to three characters, their yield potential can 
be exploited by growing in specific environmental 
conditions as they have shown specific adaptation.
All these genotypes had shown superior mean and are 
bold seeded.
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