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Chapter I

INTRODUCTION

Pigeonpea (Cajanus cajan (L.) Millsp) is the second most
widely grown legume in India only after chickpea. Being the area of
origin and the principal center of diversity, India share nearly 90 per cent
area and 70 per cent germplasm variability of the world. Pigeonpea is
mainly grown in the states of Uttar Pradesh, Madhya Pradesh,
Maharashtra, Karnataka, Bihar, Gujrat, Tamil Nadu and Andhra Pradesh.
In India its cultivation extends over 3.67 million hectares with a
production of 2.36 million tonnes. In Maharashtra pigeonpea is grown
on around 10.59 lakh hectare area with production of 7.76 lakh tonnes
with average productivity of 733 kg/ha (Anonymous 2005). Pigeonpea
has been very important component of farming system in India because
of its ability to fix atmospheric nitrogen being a deep-rooted crop; it can
thrive well under rainfed conditions and hence serve as an important
companion crop under intercropping.  It’s roots open the soil and
improve the soil structure. In addition, it adds organic matter to the soil
in the form of dried leaves and roots.

Interest in this crop is growing in many countries because of
its multiple uses as a source of food, feed, fuel and fertilizer. The
development of improved cultivars has made a major contribution to the
increased production and quality of plants used for their food. Selection
of the appropriate cultivar is one of the key decisions that an agricultural
producer must make.

Selection is the basis of crop improvement, hence it is
necessary to make improvement in production of this crop by evaluation

of different germplasm lines of pigeonpea. The efficiency of sclection .
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depends on identification of genetic variability by the phenotypic
expression of the characters. The observed variability could be
partitioned into heritable (genetic) and non heritable (non-genetic)
components. The genetic variability could be determined with the help of
certain genetic parameters such as genetic coefficient of vari.ation
heritability estimates and genetic advance.

The association existing among yield and its components
and their intensity can be measured by correlation coefficient which is
vital in planning an efficient breeding programme.

Further, it is also necessary to know which of the yield
components are responsible for influencing seed yield directly and
indirectly, so that their potentiality can be exploited to achieve higher
production,

The present investigation was therefore, planned to evaluate

different germplasm lines of pigeonpea with following objectives.

1. To assess the genetic variability for yield and yield
contributing characters.
2. To study the association between yield and yield

contributing characters.






Chapter 11

REVIEW OF LITERATURE

The literature on pigeonpea pertaining to variability,

correlation and path analysis reviewed below.

2.1 Genetic  variability for yield and yield
contributing character.

Gupta et al., (1975) reported that highest variability for pod
clusters per plant, pods per plant and seed yield with high variation for
plant height, days to maturity, 100-seed weight, seeds per pod and pod
length. '

Malhotra and Sodhi (1977) observed high heritability for
seed yield (60.57 per cent) and number of branches (16.53 per cent).
Genetic advance was also high for seed yield and number of branches.
Pod number and number of clusters had average habitability and genetic
advance.

Beohar et al, (1980) observed that the variability was
highest for number of pods per plant and plant height while it was lowest
for 100-seed weight. GCV was high for number of primary branches and
effective pod bearing nodes. It was also sufficiently high for height,
number of pods per plant and seed weight. While low for seed yield. All
the yield traits recorded high estimate of heritability. The highest being
for 100-seed weight, whereas it was lowest for seed yield per plant.

Godawat (1980) studied genotypic and phenotypic
coefficient of variability in 26 varieties of pigeonpea and observed that
seed yield per plant and number of primary branches per plant have high

genotypic coefficient of variation.
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Singh et al, (1981a) reported that the estimates of broad
sense heritability and genetic advance based on the phenotypic coefficient
of variation was high for all the characters.

Yadavendra et al., (1981) reported maximum heritability for
test weight and seeds per pod, whereas lowest for yield per plant.
Expected genetic advance ranged from 14 (length of pod) to 33 (pods per
plant).

Malik et al.,, (1981) observed high variability for pods per
plant, clusters per plant, branches per plant and length of main fruiting
branch, low variability for days to maturity, seeds per pod and days to
flowering. High heritability and genetic advance was observed for all the
characters under study except for plant spread, pods per cluster and seeds
per pod.

Sidhu et al.,, (1981) reported that heritability estimates were
relatively low for plant height, pod number, seed size and seed yield, but
medium for remaining characters.

Bainwal et al, (1981) found maximum variability for
number of secondary branches followed by number of primary branches
and seed yield. The expected genetic advance was calculated to be high
for seed yield, number of secondary branches, plant height and number of
primary branches.

Shoran (1983) observed that the magnitude of range for
phenotypic variability was high for all the characters except seeds per
pod. High estimates of genotypic coefficient of variation and heritability
were observed to be accompanied by moderate to high genetic advance
for pods per plant, days to maturity, plant height and days to flower

across the varying environment.
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Natarajan et al., (1990) observed high GCV for number of
pods and seed yield per plant. High heritability coupled with high genetic
was observed for seed yield, number of primary branches per plant,
number of pods per plant, pod thickness, plant height and number of
clusters per plant.

Singh et al, (1996) observed that the magnitude of
variability measured in terms of phenotypic coefficient of variation
averaged over different populations was greatest for seed yield per plant
followed by pods per plant, number of primary branches and plant height.

Vikas and Singh (1998) observed that both GCV and PCV
were high for plant height, number of pods per plant, 100-seed weight
and seed yield per plot in both early and indeterminate groups and
extra early and semi determinate groups. On the basis of variability and
character association days to 75 per cent flowering, days to maturity,
number of pods per plant and 100-seed weight should be taken into
consideration during selection for improving seed yield in pigeonpea.

Pansuriya, et al, (1998) reported that the genotypic and
phenotypic coefficients of variation were highest for dry matter per plant,
harvest index, pods per plant and seed yield per plant. Heritability
estimates were high for all the characters studied. However, high genetic
advance was obtained only for dry matter per plant followed by pods per
plant and plant height. High heritability coupled with high genetic
advance for these traits indicated that additive gene effects were probably
more important in the inheritance of these traits.

Takalkar er al, (1998) observed the high heritability
estimates for all the characters under study except straw yield per plant.

The expected genetic advance was high for pods per plant, plant height,
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straw yield per plant and days to maturity. However, low genetic
advance was observed for branches per plant, seeds per pod, 100-seed
weight and harvest index.

Chandirakala and Raveendran (1998) reported high
phenotypic and genotypic coefficient of variation for number of branches
per plant, number of pods per plant, number of clusters per plant and 100-
seed weight. Seed yield was significantly and positively correlated with
number of branches per plant, number of pods per plant, number of
clusters per plant, number of seeds per pod and 100-seed weight.

Aher et al., (1998) reported wide genetic variability for plant
height, plant spread, number of secondary branches per plant and days to
50 per cent flowering. High heritability accompanied by high genetic
advance was observed for number of secondary and number of primary
branches per plant followed by seed yield per plant, days to 50 per cent
flowering, plant spread and plant height.

Patel and Patel (1998) reported high GCV and PCV for
number of clusters per plant, number of pods per plant and seed yield.
High heritability coupled with genetic advance was observed for seed
yield, number of primary branches per plant, number of pods per plant
and pod thickness.

Kingshlin et al., (1998) observed high heritability estimates
and genetic advance for branches per plant indicating as suitable
selection criterion for increasing pods per plant and yield.

Jagdish Singh and Singh (1999a) reported that genotypic
and phenotypic coefficient of variation were high for seed yield per plant,
biological yield per plant, pods per plant and branches per plant. These
characters also exhibit high heritability coupled with high genetic
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advance, indicating additive gene action and suitability for direct

selection.

Srinivas et al., (1999) reported that genetic variability was
highest for number of pods and lowest for seed per pod. Heritability
estimates were high for all traits except seeds per pod. Genetic advance
was maximum for pods per plant. Seed yield showed significant positive
relationship with plant height, number of primary branches, number of
secondary branches and pods per plant.

Bhasavarajaiah et al,, (2000) showed that high values of
phenotypic and genotypic coefficients of variation were observed for
days to 50 per cent flowering, straw weight, pods per plant, yield per
plant and length of pod bearing branches. High heritability coupled with
high genetic advance was observed for days to 50 per cent flowering,
straw weight, yield per plant, length of pod bearing branches and 100-
seed weight indicating that additive gene effects were operating for these
characters. |

Venkateswarlu (2001) reported maximum variability for
number of pods per plant followed by straw yield per plant and plant
height; The high heritability estimates were observed for the characters
like number of secondaries per plant, seed yield per plant, days to
maturity, straw yield per plant and number of primaries per plant. The
expected genetic advance was high for straw yield per plant, plant height,
number of pods per plant, seed yield per plant and days to maturity.

2.2 Correlation

Singh et al, ( 1972) reported significant and positive
phenotypic and genotypic associati’on between yield and plant height,
number of secondary branches and pod length. Whereas the correlation

with days to flowering was negative.
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Kumar and Haque (1973) "'feported that seed yield was
significantly and positively correlated with number of leaves, branches,
pods, seed per pod and plant height. There was negative correlation with
days to flowering and maturity.

Mukewar and Muley (1974) reported that seed yield was
positively and significantly correlated with bhussa (chaff) weight and
weight of pods per plant. Seed yield was negatively correlated with plant
height, 100-seed weight, days to maturity and days to ﬂowering.

Dahiya ef al,, (1978) observed that yield was significantly

correlated with number of pods per plant, number of seed per pod and 100-
seed weight but negatively correlated with plant height.

Godawat (1980) observed that seed yield per plant had
significant positive correlation with number of primary branches per
plant, 100-seed weight and number of pods per plant.

Ahalwat et al, (1981) reported positive and highly
significant correlation between seed yield, number of branches, number
of pods and dry matter. Multiple regression and correlation studies
revealed that the seed yield of pigeonpea was highly depended on
number of branches, number of pods and dry matter of the plant.

Singh et al., (1981b) observed that seed yield per plant was
positively correlated with number of pods per plant, plant height, days to
50 per cent flowering, seeds per pod and days to maturity. The different
yield component also showed favourable association with each other
except 100-seed weight.

Ahuja et al., (1981) reported that pods per plant were highly
correlated with yield and the significant effect on yield much of the

indirect effect could be explained through their effect on pod number.
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Aswa et al, (1981) observed that yield was positively
correlated with pods per plant, seeds per pod and days to maturity.

Malik et al., (1981) showed that seed yield was positively
and significantly correlated with days to maturity, plant height, plant
spread, fruiting branch length, number of branches and pods per plant,
seeds per pod and 100-seed weight.

Marekar (1982) observed that in F, generation seed yield
showed significant positive correlation both at genotypic as well as
phenotypic levels with plant height, biomass per plant, harvest index,
number of clusters per plant, number of primary branches per plant.

Kumar and Reddy (1983) observed significant positive
correlation of seed yield with number of primary and secondary branches,
pod bearing branch length and pod number. In addition to the above
traits, days to maturity and seed weight also showed positive association
with seed yield in the short group. Among medium talls seed yield was
positively correlated with days to maturity and pod number, but a
significant negative correlation with secondary branches. In the tall
group, plant height, pod number and maturity time showed positive
correlation while, seed weight had a strong negative association with
yield.

Saraf and Hedge (1984) observed that seed yield was
positively and significantly associated with plant height, branches per
plant, dry weight per plant and leaf area index.

Sidhu et al, (1985) reported that seed yield showed
significant positive correlation with plant height, pods per plant, seed size

and seeds per pod.
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Marekar and Nerkar (1987) observed that high significant
positive correlation of yield with plant height, number of pods and
biomass per plant.

Sagar et al., (1987) observed that seed yield was positively
associated with number of pods, days to maturity, plant height, branches
and plant spread.

Ahuja and Sharma (1988) showed that seed yield was
positively correlated with number of branches and pods per plant, dry
matter per plant and 1000-seed weight. The partial regression
coefficients of yield with branches per plant, pods per plant and dry
matter per plant were also significant.

Patel et al., (1988) reported that seed yield was positively
and significantly correlated with plant height, number of pods per plant
and moderately correlated with days to flowering and days to maturity.

Brar (1993) observed that seed yield was positively
correlated with pods per plant, clusters per plant, number of secondary
branches per plant and plant height. Phenotypic and genotypic
correlation coefficient were similar for seed yield per plant, number of
pods per plant and clusters per plant.

Dhameliya and Pathak (1994) observed that genotypic
correlation coefficients were in general higher than phenotypic
correlations. Yield contributing traits such as branches per plant, pods
per plant and plant height showed positive association with each other.

Salunke et al., (1995) reported that seed yield per plant was
significantly and positively associated with pods per plant, number of
primary and number of secondary branches, plant spread, plant height and

100-seed weight. It had strong negative association with seeds per pod.



11
The yield components days to 50 per cent flowering, days to maturity,
plant height, plant spread, number of primary branches, number of
secondary branches and 100-seed weight were positively and
significantly associated with each other. Pods per plant was' p;;itively
and significantly associated with number of primary branches, number of
secondary branches, plant height and plant spread.

Singh et al., (1995) observed that plant height and days to
maturity had strong positive genotypic and phenotypic correlations with
seed yield. Days to flowering was positively correlated with days to
maturity and plant height.

Vanniarajan et al., (1997) reported that yield showed a
significant and strong positive association with days to 50 per cent
flowering, days to maturity, plant height, branches per plant, clusters per
plant, pods per plant, pod length and 100-seed weight. Similarly, strong
positive inter-relationships were observed between days to 50 per cent
flowering and days to maturity, plant height, branches per plant, clusters
per plant, pods per plant and between themselves. Association of pod
length with seeds per pod and 100-seed weight was significant and
positive.

Chandirakala and Raveendran (1998) showed that seed yield
was significantly and positively correlated with number of branches per
plant, number of pods per plant, number of clusters per plant, number of
seeds per pod and 100-seed weight.

Pandey and Singh (1998) reported that the number of
primary branches per plant were the prime contributes to seed yield.

Pansuriya et al., (1998) observed that seed yield was

significantly and positively correlated with pods per plant and dry matter
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per plant, indicating that selection on the basis of these traits would be
effective for yield improvement.

Kingshlin and Subbaraman (1999) reported that branches per
plant, clusters per plant, pods per plant, pod length, seeds per pod and
100-seed weight were strongly associated with seed yield.

Jagdish Singh and Singh (1999b) reported that seed yield
per plant showed significant positive association with plant height,
branches per plant, pods per plant, seeds per pod, biological yield per
plant and harvest index. Maximum correlated response was recorded for
biological yield per plant followed by pods per plant, branches per plant,
harvest index and seed per pods. The results suggested that direct
selection for biological yield per plant and pods per plant would be more

effective than selection for seed yield itself.

2.3 Path analysis

Pokle and Mohatkar (1976) showed that pods per
plant had high direct effect on yield and was the main yield contributing
characters. Pod number indirectly affected the correlation, involving
plant height, 100-seed weight and number of primary branches per plant.

Godawat (1980) observed that 100-seed weight had
maximum direct effect on seed yield.

Awatade et al., (1980) reported that number of clusters per
plant and 100 seed weight had direct effect on seed yield at both
genotypic and phenotypic levels where as seeds per pod had low direct
effect on yield.

Reddy and Rao (1980) reported that direct influence of plant
height, pod bearing length, pod width and number of secondary branches

on seed yield.
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Jag Shoran (1982) reported that pods per plant had the
highest direct effect on seed yield followed by 100-seed weight, seeds per
pod and days to maturity.

Kumar and Reddy et al, (1982) observed that pod number,
plant height and number of primary branches have large positive direct
effect on yield per plant.

Singh et al, (1982) showed that maximum direct and
positive effect among the yield components was exerted by 100-seed
weight.

Angadi et al, (1988) reported that pod yield was
significantly correlated with seed yield, pods per plant, days to flowering
and plant height. Pod yield was the only character with a direct effect on
seed yield.

Holkar et al., (1991) studies on path analysis revealed that
100-seed weight had the highest direct positive effect on seed yield.
Time to 50 per cent flowering and pods per plant had positive direct
effect on seed yield, but their magnitude was lowered by negative indirect
effect of 100-seed weight.

Jahagirdar and Nerkar (1994) reported that number of
effective clusters per ‘plant, number of effective pods per plant and 100-
seed weight were strongly associated with seed yield. Path coefficient
analysis revealed that number of effective pods per plant was the major
character affecting seed yield, both directly and indirectly. Plant height,
100-seed weight and number of primary and number of secondary

branches per plant affected seed yield indirectly.
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Dahiya and Singh (1994) reported that number of pods per
plant had the highest direct effect on seed yield followed by 100-seed
weight.

Viramgama and Goyal (1994) observed that number of pods
per plant had the highest direct and indirect positive effect on seed yield
and height. Number of primary branches and test weight had indirect
effects through pod number which were greater than individual direct
effect.

Dhameliya and Pathak (1995) observed that pods per plant
had the highest direct positive effect on yield followed by seeds per pod,
days to flowering, branches per plant and 100-seed weight.

Salunke et al., (1995) observed that pods per plant, seeds per
pod and 100-seed weight had direct positive effects on seed yield, pods
per plant and 100-seed weight, pods per plant and 100-seed weight also
exhibited high, positive indirect effects on seed yield through most of the
other characters.

Paul et al,, (1996) in path coefficient analysis observed that
pods per plant had the greater direct effect on seed yield followed by dry
matter at maturity and 100-seed weight.

Vanniarajan et al., (1997) observed that pods per plant and
100-seed weight had high positive and direct effect on seed yield.

Kingshlin et al., (1997) studies on path coefficient analysis
obéerved that pod length, seed per pod and 100-seed weight made the
greatest contribution towards seed yield both directly and indirectly.

Chandirakala and Reveedran (1998) reported that 100-seed
weight had the highest positive direct effect on seed yield followed by

number of pods per plant and number of clusters per plant. Number of
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branches per plant, number of pods per plant, number of clusters per
plant, number of seeds per pod and 100-seed weight showed high positive
indirect effect on seed yield.

Kingshlin and subbaraman (1999) in the studies of path
analysis observed that 100-seed weight, pod length, days to 50 per cent
flowering, days to maturity and seeds per pod were the major characters
affecting seed yield directly.

Basavarajaiah et al.,, (1999) observed in path analysis that
pod weight had the direct effect on seed yield followed by plant height,
branches per plant and pods per plant.
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MATERIALS AND METHODS

3.1 Experimental materials

The experimental material for the present investigation
consisting of fifty two germplasm lines of pigeonpea collected from ARS,
Badnapur and local selections including four checks were sown during
kharif, 2004. Details have been given in Table 1.

Table 1 : Name and sources of the germplasm lines.

Sr. No. Name Source

1. FS-5 Local selection
2. GP-23 ARS, Badnapur
3. FS-29 Local selection
4. GP-45 ARS, Badnapur
5. GP-46-1 ARS, Badnapur
6. GP-46-2 ARS, Badnapur
7. GP-47-2 ARS, Badnapur
8. GP-49-2 ARS, Badnapur
9. GP-49-1 ARS, Badnapur
10. GP-50 ARS, Badnapur
I1. GP-51 ARS, Badnapur
12. GP-56 ARS, Badnapur
13. GP-33 ARS, Badnapur
14. GP-10 ARS, Badnapur
15. GP-64-1 ARS, Badnapur




Contd....

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

GP-64-2
GP-65-1
GP-72-2
GP-72-2
GP-74-1
GP-74-2
FS-12-1
FS-12-2
RM-1
RM-2
853-1
853-2-2
853-2-1
853-3
853-4
853-5
853-6
853-7
853-9
853-10
853-13
BSMR-853
853-23
853-26
853-32
853-35

ARS, Badnapur

ARS, Badnapur

ARS, Badnapur

ARS, Badnapur

ARS, Badnapur

ARS, Badnapur

Local selection

Local selection

Local selection

Local selection

Selection from BSMR-853
Selection from BSMR-853
Selection from BSMR-853
Selection from BSMR-853
Selection from BSMR-853
Selection from BSMR-853
Selection from BSMR-853
Selection from BSMR-853
Selection from BSMR-853
Selection from BSMR-853
Selection from BSMR-853
Check

Selection from BSMR-853
Selection from BSMR-853
Selection from BSMR-853
Selection from BSMR-853
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Contd....

42. 736-1 Selection from BSMR-736
43. 736-8 Selection from BSMR-736
44, 736-9 Selection from BSMR-736
45. BSMR-736 Check

46. 736-4 Selection from BSMR-736
47. 853-25 Selection from BSMR-853
48. ICPL-87119 ARS, Badnapur

49. ICP-8863 Check

50. BDN-2 ARS, Badnapur

51. BSMR-175 ARS, Badnapur

52. AKT-8811 Check

3.2 Experimental methods

Experimental Farm, College of Agriculture, Latur.

The experiment was laid out during kharif, 2004 at the

details are as follows.

Design R.B.D. (Randomized Block Design)
Treatments : 52

Replications Three

Plot size 1.80 x 3.0 m.

Fertilizer 25 kg N + 50 Kg P,Os/ha

Spacing Row to row : 60 cm.

Number of rows per entry :

Plant to plant : 30 cm.

Three rows per entry.

The experimental
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3.2.1 Recording of observations
Five plants were selected from each treatment randomly for
recording observations. Average value of each character was determined
from these observational plants.

Observations were recorded on following agronomic traits.

3.2.1.1 Days to 50 per cent flowering

Number of days required from sowing to the flowering of
approximately 50 per cent plants in each row and in each replication was
recorded and average number of days to 50 per cent flowering was

worked out.

3.2.1.2 Days to maturity
Number of days from sowing to maturity of all the plants

were recorded.

3.2.1.3 Plant height (cm)

Height of plants was recorded at the time of maturity.

3.2.14 Number of primary branches per plant
Branches borne on the main shoot were counted as number

of primary branches.

3.2.1.5 Number of secondary branches per plant

Branches borne on all the number of primary branches were
counted as number of secondary branches.
3.2.1.6 Number of pods per plant

The effective pods pef plant were counted at the time of

harvest.



3.2.1.7

3.2.1.8

3.2.1.9

33
3.3.1

20

Number of seeds per pod

Average number of seed from selected pods were counted.

100-seed weight (g)

Well-filled 100-seeds were weighted.

Seed yield per plant (g)

The total seed harvested from a plant was weighted.

Statistical methods

Analysis of variance

The mean value of all the treatments for the characters under

study was worked out. Standard error and critical difference at 1 and 5

percent level of significance were calculated by using the formula (Panse
and Sukhatme, 1985).

Source of variation df MS Expected F
square

Replications (r-1) MS;, 8%et+ g 8°r

Genotypes (g-1) MS, 5%+ 1 8°g

Error (r-1) (g-1) MS; 8%

Total (rg -1)

r = Number of replications

g = Number of genotypes

8% = Error variance.

§g = Genotypic variance

§r = Replication variance
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MS,
1. Standard error (SE) =
r
Where,
MS; = Error mean sum of squares
r = number of replication.
SE x ; / 2 x t value at 5 per cent
2. Critical difference (C D) = level of error degrees of
freedom
332 Genetic variability

Various parameters of genetic variability were calculated by
using the following formula

Treatment MSS - Error MSS

1.  Genotypic variance =
(8%g) Number of replications
2. Phenotypic variance = Genotypic variance + Error
(8%p) variance

The genotypic and phenotypic, coefficients of variation

(GCV and PCV) were calculated by following formula (Burton, 1952)

62g
3. Genotypic coefficient = =~ ————— x100
of variation (GCV) X
8°p
4.  Phenotypic coefficient = ~——— x 100

of variation (PCV) X
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Where,

§g = genotypic variance.

p = phenotypic variance.

X = general mean of character.
3.33 Heritability and genetic advance

Heritability (broad sense) was calculated according to the
method suggested by Allard (1960).

8%g
1. Heritability (h’b's) = x 100
&P
Where,
&g = genotypic variance.
&p = phenotypic variance.

The genetic advance at 5 percent selection intensity was
calculated for each character using the formula suggested by Johnson et
al., (1955a).

2. Genetic advance (G A )= K. 8p. h?
Where,
K = Selection differential at Sper cent level i.e., 2.06.
dp =  phenotypic standard deviation
h®> = heritability

The expected genetic advance in percentage of mean was

calculated as,

3. EGA = x 100
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Where,
EGA = Expected genetic advance
GA = Genetic advance
X = General mean of character
3.34 Correlation

Covariances were calculated for all the characters to find out
correlations among the characters. The interrelationships of different
‘yield contributing characters were worked out according to Johnson et al.,
(1955b).
Cov. (x.y)
(8% 8%y) ¥
Where
r = correlation coefficient between the
characters x and y
Cov. (x.y) = covariance between x and y.
8% x and 8% y are the respective variances of

xandy.

The significance of correlation coefficient was tested against
‘r’ values given by Fisher and Yates (1963) at (n-2) degrees of freedam at

5 and 1 percent level of significance.

335 Path coefficient anlaysis

Path coefficient analysis was carried out according to Dewey
and Lu (1959). The direct and indirect path coefficients were calculated
by solving the following set of ‘p’ simultaneous equations by the

abbreviated Doolittle technique.
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Poyy +tPpprpp+------ Pop 11p = Iop
Poi 112 Ppp +----- Pop 12, =142
Poi 119+ Poaryp +---  Pop =1y

Where, Po;, Pga, ....... Pop are the path effects of 1.2....... P variable on ‘0’

variable.
12 T13ee s Thpeeennnnnnn I'pp-1) are the possible correlation coefficients
between various independent variables and rg;, rg......... Top are the

correlations of independent variables with dependent variables. The
different effects of ‘i’ th variable via ‘j’th variai)le were worked out as
(Po; x Py).

From the simultaneous equations it is clear that the
correlation coefficient is the sum of direct and indirect path coefficients.

Residual effect was calculated as under

Residual factor = onp






CHAPTER -1V

RESULTS

The experimental results obtained on various characters are

presented below under five sections.

1. Analysis of variance
2. Mean performance
3. Genetic parameters

1) Variance component

ii)  Estimates of variability parameters (GCV, PCV).
iii)  Heritability.

iv)  Genetic advance

v)  Genetic advance as percent of mean (expected GA)

4. Correlation
5. Path analysis
4.1 Analysis of variance

Analysis of variance was worked out to assess the variation
in 52 germplasm lines for nine characters. The significance was noted by
applying ‘F’ test. Analysis of variance for nine characters consisting of
replication mean squares, treatment mean squares, €rTor mean squares
standard error and critical differences at 5 per cent and 1 per cent is given
in Table 2.

The analysis of variance showed that differences among the
treatments in respect of all the characters were significant both at 5 per
cent and 1 per cent level. This indicates that wide range of variability

among the germplasm lines for yield and yield contributing characters.



uad 1ad | 18 jueoyrudig

* %
120 Jad ¢ 1B JUROYIUBIS *
1C°0¢C 0¢0 0£0°0 L6°0 (AN £9°19 61°6¢1 10°1 or't1 0l loury t
*x86°C8E | xxSE'C *x91°0 *x%LSCTC xSY°S *ESVEE | %0 906S | #xCTOL | %+9C 81 IS jusuneal], [4
6¢£'8¢ v9°0 81°0 vCo r0'¢ 10981 1347 6'v e€1ge ¢ | uoneoridoy I
sasenbs jo wins uedy
(3) yuepd yued
jued; | (3) m pod; | /sayoueaq | /soyoueaq (wd) yueld duramoy
[ E1RN pa9s | SpaIds jo | Auepuodds | Aisewrad Y3y /spod | yuanjew % 0S uoneLIBA | "ON
Pa9s 001 | Joqunpn Jo "oN Jo "oN jueld JoroN | o3sdeq| o1sheq| "J'@! Jooddumog | “a§

‘sA931deaRYd 3uNqLIIU0d PIA pue pPIAIA 10J dUBLIBA JO SISA[euy 7 dJqeL




27

4.2 Mean performance
The mean performance of germpalsm lines under study for

nine characters is given in Table 3.

4.2.1 Days to 50 per cent flowering

The range of days to 50 per cent flowering was from 113 to
128 days with an average value of 120.50 days. The check variety AKT-
8811 (113.00) exhibited early 50 per cent flowering followed by GP-46-1
(116.00), GP-45 (117.00), FS-29 (117.00), ICP-8863 (C) (117.00), GP-
46-2 (118.00), GP-47-2 (118.00), BSMR-736-1 (118.00), GP-72-2
(118.00) and FS-5 (119.00). Higher days to 50 per cent flowering was
observed in germplasm GP-51 (123.00), GP-74-2 (124.00) and BSMR-
175 (128.00).

4.2.2 Days to maturity

Number of days to maturity ranged from 170.00 to 187.00
days with an average value of 178.50 days. Among the lines FS-29
(170.00), GP-45 (170.00), GP-56 (171.00), GP-64-1 (171.00), GP-46-2
(172.00), BSMR-736-1 (172.00), GP-46-1 (173.00), ICP-8863 (173.00)
and FS-5 (174.00) showed early maturity. However the late maturity was
observed in BSMR-175 (187.00) followed by BSMR-853-2-1 (185.00),
853-2-2 (185.00), GP-49-1 (184.00) and check variety ICPL-87119
(184.00).

4.2.3 Number of pods per plant

The range for number of pods per plant was from 96.00 to
281.00 with the mean of 188.50. The maximum number of pods were
observed in germplasm line RM-2 (281.00) followed by 853-3 (241.00),
RM-1 (238.00), 853-1 (226.00), GP-33 (222.00), 853-5 (215.00), and
736-1 (206.00).
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4.2.4 Plant height (cm)

The range was noted from 150.00 to 200.00 cm with the
mean of 175 cm. The line 853-5 (150.00) exhibited lowest plant height
followed by 853-26 (162.00) and 853-6 (164.00). The maximum plant
height was observed in GP-23 (200.00) followed by GP-64-2 (200.00),
FS-5 (194.00), GP-51 (194.00), GP-45 (193.00) and 853-2-1 (187.00).

4.2.5 Number of Primary branches per plant.

Number of Primary branches per plant ranged from 5.60 to
11.50 with the mean of 8.55. Highest number of primary branches were
observed in GP-56 (11.50) followed by 853-2-2 (11.50), 853-5 (11.40),
853-2-1 (10.70), 736-8 (10.20), 736-1 (10.10) and 853-3 (10.10). The
minimum number of primary branches was observed in check variety
BDN-2 (5.60).

4.2.6 Number of secondary branches per plant.

The range recorded for number of secondary branches per
plant was 5.60 to 18.50 with an average of 12.05. The maximum number
of secondary branches have been observed in 853-2-2 (18.50) followed
by 853-5 (17.10), GP-45 (15.90), GP-74-2 (15.83), 853-10 (13.90). The

minimum number of secondary branches observed in 853-35 (5.60).

4.2.7 Number of seeds per pod.

The range for number of seeds per pod was from 3.30 to
5.00 with the mean of 4.15. The maximum number of seeds per pod
observed in 853-13 (5.00) followed by GP-74-1 (4.50), 853-1 (4.50), 853-
3 (4.50), 853-4 (4.30), GP-47-2 (4.30) and 853-10 (4.23). The minimum
number of seeds per pod was observed in 853-25 (3.30).
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4.2.8 oo of Sced Weight (g) {

100-seed weight ranged from 7.30 to 12.94 g with an
average value of 10.12. Maximum test weight was recorded by
germplasm line 853-32 (12.94) followed by GP-10 (12.80), 853-25
(12.70), GP-51 (12.65), GP-74-1 (12.40). Minimum test weight was
observed in germplasm line RM-1 (7.30).

4.2.9 Seed yield per plant (g)

The character seed yield per plant was ranged from 30.00
to 79.00 g with the mean of 54.50 g. The highest seed yield per plant was
recorded by 853-3 (79.00) followed by 853-1 (70.00), 853-5 (66.20), 736-
1 (65.50), 736-4 (63.50) and GP-46-2 (61.03). Among the checks
maximum seed yield was recorded by BSMR-853 (57.50) followed by
BSMR-736 (57.03) and AKT-8811 (54.50). The minimum seed yield per
plant was observed in line 853-9 (30.00).

4.3 Genetic Parameters

Genetic parameters viz., the genotypic variance (8%g),
phenotypic variance (8%p), genotypic coefficient of variation (GCV),
phenotypic coefficient of variation (PCV), heritability (broad sense),
genetic advance (GA) and expected genetic advance as per cent mean

(EGA) were worked out and are presented in Table 4.

4.3.1 The variance component

The amount of variation in quantitative characters is
measured and expressed as variances. The whole amount of observed
variation or phenotypic variation present in the character does not give a
true account of the variation which is fixable in the succeeding years of

generations, while genotypic variation is the amount of fixable index
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from one generation to the next generation. The environmental variation

varies from one place to other and as such can not be fixed up.

In general the genotypic and phenotypic variances were
more or less equal for characters viz., Days to 50 per cent flowering, days
to maturity, number of secondary branches per plant, number of seeds per
pod and 100-seed weight. However the differences in genotypic and
phenotypic variances were exhibited for number of pods per plant, plant

height and seed yield per plant.

4.3.2 Estimates of variability parameters
4.3.2.1 Genotypic coefficient of variation (GCV)

On the basis of mean, the genotypic coefficient of variation
was observed to be high for number of pods per plant (23.26) followed by
number of secondary branches per plant (22.26), seed yield per plant
(20.17), number of primary branches per plant (14.03) and 100-seed
weight (12.80). For rest of the characters, genotypic coefficient was
ranged from 1.98 to 5.44.

4.3.2.2 Phenotypic coefficient of variation (PCV)

On the basis of mean the phenotypic coefficient of variation
was recorded to be high for number pods per plant (24.08), followed by
number of secondary branches per plant (23.72), seed yield per plant
(21.79), number of primary branches per plant (18.71) and 100-seed
weight (13.90). For rest of the characters phenotypic coefficient of

variation was ranged from 2.16 to 7.05.
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4.3.3 Heritability

It has been observed that the heritability estimates (broad
sense) was high for all the characters except number of primary branches
per plant, plant height and number of seeds per pod. On the basis of
average the highest heritability estimates were observed for days to
maturity (95.8) followed by number of pods per plant (93.2), number of
secondary branches per plant (88.1), seed yield per plant (85.6), 100-seed
weight (84.8) and days to 50 per cent flowering (83.8). The medium
heritability estimates were observed for number of primary branches
(56.2), number of seeds per pod (58.9) and plant height (59.6).

434 Genetic advance

On the basis of mean, higher estimates of genetic advance
were observed in number of pods per plant (87.21) followed by seed yield
per plant (20.96). Low genetic advance was observed in plant height
(15.16), days to maturity (9.68), number of secondary branches per plant
(5.18), days to 50 per cent flowering (4.51), number of primary branches
per plant (1.85) and number of seeds per pod (0.32).

4.3.5 Genetic advance as percent of mean (Excepted GA)

On the basis of mean, genetic advance as percent of mean
showed higher values for number of pods per plant (46.26) followed by
number of secondary branches per plant (42.98), seed yield per plant
(38.45), 100-seed weight (24.20), number of primary branches per plant
(21.63). Low genetic advance as percent of mean was observed in days
to 50 per cent flowering (3.74), days to maturity (5.42), number of seeds
per pod (7.71) and plant height (8.66).
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4.4 Correlation

The correlation coefficient is a most important statistical
constant used as a measure of the degree of association between two
characters worked at the same time. The correlation studies help the
breeder to compute the required genetic make up of the ideal variety. In
order to find out the associations or correlations between the characters
considered in the present study, phenotypic and genotypic correlations

coefficients were worked out for nine quantitative characters (Table 5).

1. Yield per plant with other characters

Positive and significant phenotypic and genotypic
correlations were observed between yield and yield contributing
components namely number of pods per plant, number of primary and
secondary branches per plant. While number of seeds per pod has
positive and significant correlation for seed yield only at genotypic level.
The plant height has positive but non significant values for seed yield
both at genotypic and phenotypic levels. However, there was negative
correlation of days to 50 per cent flowering, days to maturity and 100-
seed weight with seed yield.

2. Days to 50 per cent flowering and other characters
Positive and significant phenotypic and genotypic
correlations were noted between days to maturity, 100-seed weight and
days to 50 per cent flowering. While positive but non-significant
correlations were noted for number of seeds per pod. However, negative

and non-significant correlations noted for rest of the characters.
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3. Days to maturity and other characters.

Positive and significant correlations was with, 100-seed
weight whereas negative significant correlation was with number of pods
per plant. The characters number of primary branches and number of
secondary branches per plant exhibited positive but non-significant

correlation with days to maturity.

4, Number of pods per plant with other characters

Number of pods per plant noted positive and significant
genotypic and phenotypic correlations with number of primary and
secondary branches per plant. However there was positive but non-
significant correlation with plant height and number of seeds per pod.
Similarly 100-seed weight showed negative significant correlation with

number of pods per plant.

5. Plant height and other characters

Positive but non-significant correlations were noted between
100-seed weight and plant height both at genotypic and phenotypic
levels. . While number of primary branches and number of seeds per pod

showed negative correlation with plant height.

6. Number of primary branches per plant with other
characters
Number of primary branches per plant noted positive and
significant genotypic and phenotypic correlations with number of
secondary branches per plant. While number of seeds per pod showed
positive non-significant correlation with number primary branches per
plant. However 100-seed weight showed negative correlation with

number of primary branches per plant.
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7. Number of secondary branches per plant with other
characters

Negative and non-significant genotypic and phenotypic
correlation was noted between 100-seed weight and number of secondary

branches per plant.

8. Number of seeds per pod with other characters.

Negative and non-significant genotypic and phenotypic
correlations were noted between 100-seed weight and number of seeds
per pod.

Among the different factors number of pods per plant,
number of primary branches per plant, number of secondary branches per

plant and number of seeds per pod are the factors related to yield.

4.5 Path analysis

The path analysis was carried out to find out the direct and
indirect contribution of each of the characters towards the seed yield per
plant.  Path coefficient analysis with genotypic and phenotypic

correlation is presented in Table 6.

1. Seed yield versus days to 50 per cent flowering

Days to 50 per cent flowering in genotypic path analysis had
low negative direct effect on yield per plant. While rest of the characters
100-seed weight, days to maturity, number of seeds per pod and number
of pods per plant, plant height, number of primary branches per plant,
number of secondary branches per plant exhibited positive and negative

indirect effect on yield respectively.
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Path analysis at phenotypic levels reveals that the days to
50per cent flowering had low positive direct effect and indirect effect via
100-seed weight, days to maturity, plant height, number of secondary
branches per plant and number of seeds per pod on seed yield. The
negative indirect effects were observed through number of pods per plant

and number of primary branches per plant.

2. Seed yield versus days to maturity

Days to maturity at genotypic level had positive direct effect
on seed yield. However, the indirect effects via 100-seed weight was
observed. The negative indirect effect was observed through number of
pods per plant.

At phenotypic level days to maturity had low positive direct
effect on seed yield. However the low positive indirect effects via 100-
seed weight was observed. The number of pods per plant was indirectly

but negatively associated with seed yield.

3. Seed yield versus number of pods per plant
Number of pods both at genotypic and phenotypic level had
high direct effect on seed yield. Similarly 100-seed weight exhibited

negative indirect effect on seed yield.

4. Seed yield versus plant height

Plant height at genotypic level, had direct effect on seed
yield. However, the indirect effects via number of pods per plant had
association for yield. The number seeds per pod was indirectly but

negatively associated with seed yield.
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At phenotypic level plant height had low negative direct
effect on seed yield. However, number of pods per plant had positive

indirect effect on seed yield.

5. Seed yield versus number of primary branches per plant
Both at genotypic and phenotypic level number of primary
branches per plant had low direct effect on seed yield. However, positive
indirect effects via number of pods per plant, were considerably of higher
~ magnitude.
6. Seed yield versus number of secondary branches per
plant
Number of secondary branches per plant both at genotypic
and phenotypic level had positive direct effect on seed yield while
positive indirect effect via pods per plant was considerably of higher
magnitude, 100-seed weight was indirectly but negatively associated with

seed yield. At genetic level had strong negative direct effect on yield.

7. Seed yield versus number of seeds per pod

Number of seed per pod both at genotypic and phenotypic
level had positive direct effect on seed yield. However positive indirect
effect via number of pods per plant and number of primary branches per
plant considerably of higher magnitude. The characters days to 50 per
cent flowering, days to maturity and 100-seed weight had negative

indirect effect for seed yield.

8. Seed yield versus 100-seed weight
The character 100-seed weight both at genotypic and
phenotypic level had high positive direct effect on seed yield. However

number of pods per plant had high negative indirect effect on seed yield.






Chapter V

DISCUSSION

Pigeonpea (Cajanus cajan L. Millsp) is occupying an
important place in the pulses scenario of the country. The protein content
in pigeonpea varies from 18 to 26 per cent. Yield is a complex character
and cannot be improved by direct selection as it is influenced by a set of
other characters known as yield components. Thus association of various
characters with yield and among themselves would provide criteria for
indirect selection through components for improvement in pigeonpea. A
broad spectrum of variability in a population is a pre-requisite for
improvement in any crop.

The present investigation was undertaken with objective to
evaluate the variation among the material, consisted of 52 germplasm
lines of pigeonpea in respect to nine quantitative characters. The vital
genetic variability along with non-genetic variation was studied for each
character. The correlation studies were made to understand the
associations between two chafacters, while heritability and genetic
advance were studied to know the extent of genetic make up of a
characters. The path analysis revealed the direct and indirect effects of

various characters on the seed yield.

5.1 Analysis of variance and mean performance

Analysis of variance revealed significant differences among
all the characters studied, indicating the wide range of variability among
the lines which, is an ultimate objective in improving the plant type. The
mean performance indicated that the germplasm line GP-46-1, GP-45,
FS-29, ICP-8863, GP-46-2, BSMR-736-1 and FS-5 exhibited early 50 per
cent flowering and maturity.

Similarly the germplasm lines BSMR-853-3, BSMR-853-5
and BSMR-736-1 exhibited maximum number of pods per plant, primary
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branches per plant and seed yield per plant. In pigeonpea significant
amount of genetic variability has been reported by Singh et al. (1996) for
seed yield per plant followed by pods per plant and number of primary
branches per plant. Such high variability for important yield contributing

characters in pigeonpea was also noticed by Gupta et al. (1975), Malik et
al. (1981) and Venkateswarlu (2001).

5.2 Genetic parameters

The genetic diversity is the basis for plant breeding. For
studying variability, various parameters were calculated viz., genotypic
and phenotypic variance, coefficient of variation, heritabilty and genetic

advance has been given in Table 4.

3.2.1 Variance components

The amount of variation in quantitative characters is
measured and expressed as variances. The whole amount of observed
variation or phenotypic variation present in the character does not give
a true account of the variation which is fixable in the succeeding years
generations, while genotypic variation is the amount of fixable index
from one generation to the next generation. The environmental variation
varies from one place to other and as such can not be fixed up.

Equal genotypic and phenotypic variances observed for
days to 50 per cent flowering, days to maturity, number of secondary
branches per plant, number of seeds per pod and 100-seed weight.
Whereas maximum differences between genotypic and phenotypic
variances were observed for number of pods per plant, plant height and

seed yield per plant.
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Highest genotypic and phenotypic coefficient of variance
was observed for number of pods per plant followed by number of
secondary branches per plant and seed yield per plant. In pigeonpea high
genotypic and phenotypic coefficient of variances for seed yield and yield
contributing characters has been reported by Natarajan et al. (1990),
Singh et al. (1996); Vikas and Singh (1998), Patel and Patel (1998),
Jadish Singh and Singh (1999a) and Bhasavarajaiah et al. (2000).

In general, more or less differences in genotypic and
phenotypic variances as well as genotypic and phenotypic coefficient of

variances indicates there is less effect of environment.

5.2.2 Heritability and genetic advance

Heritability is the measure of transmission of an attribute
from one generation to the other while the genetic advance is a genetic
gain of a particular character. The high heritability coupled with high
genetic advance for any particular character indicates its suitability of
being selected for further improvements. However, the characters with
moderate heritability coupled with high genetic advance are of paramount
imporfance in breeding programme, while low heritability with low
genetic advance are not necessarily be included in further studies as they
are much influenced by non-genetic factors.

Among the characters studied days to maturity (95.8),
number of pods per plant (93.2), number of secondary branches per plant
(88.1), seed yield per plant (85.6), 100-seed weight (84.8) and days to 50
per cent flowering (83.8) exhibited high heritability estimates whereas
moderate hertability was found for plant height (59.6), number of seeds
per pod (58.9) and number of primary branches per plant (56.2). These
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results were in conformity with the previous results of Pansuriya et al.
(1998) and Venkateswarlu (2001).

High genetic advance with high heritability noted for
number of pods per plant followed by seed yield per plant. High
estimates of heritability and genetic advance were reported by Natarajan
et al. (1990), Aher et al. (1998), Patel and Patel (1998) and Jagdish Singh
and Singh (1999a).

Rest of the characters exhibited moderate to high heritability
coupled with low genetic advance. The characters having high
heritability and high genetic advance were controlled by additive gene
effects, such characters can be selected directly. The number of pods per

plant and seed yield per plant can be selected to improve yield.

5.3 Correlation studies

When a particular character is influenced by number of
factors, it becomes necessary to evaluate as to how and to what extent
they are associated. The correlation studies of nine quantitative characters
were worked out at genotypic and phenotypic levels in order to know the
absolute association among the characters.

In the present study the genotypic correlation coefficient
were in general higher for most of the characters (Table 5). Seed yield
per plant was highly significant and positively correlated with number of
pods per plant, number of primary branches per plant, number of
secondary branches per plant and number of seeds per pod.

Days to 50 per cent flowering had positive and significant
correlation with days to maturity and 100-seed weight. Whereas, days to

maturity showed significant positive correlation with 100-seed weight
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and negative correlation with number of pods per plant both at genotypic
and phenotypic level.

The yield contributing characters viz., number of pods per
plant, number of primary branches per plant and number of secondary
branches per plant were positively and significantly correlated with each
other both at genotypic and phenotypic level. It is evident from most of
the reports that positive and significant correlation exist between yield
and yield contributing characters. Kumar and Reddy (1983) observed
significant positive correlation of seed yield with numb‘é\f’ré‘f prlmary éﬁd
secondary branches and pod number. Similar results also reported by
Chandirakala and Raveendrana (1998), Pansuriya et al (1998) and
Kingshlin and Subbaraman (1999).

5.4 Path analysis

The path analysis reveals that whether the association of
yield contributing characters with yield is due to their direct effect or is a
consequences of their indirect effect via sources of other traits. If the
correlation between yield and character is due to direct effect of
character, it reflects a true relationship between them and selection can be
practiced for such character. If the correlation is mainly due to indirect
effect of the character through the another component trait, breeder has to
select the latter trait through which the indirect effect is exerted.

Path analysis of yield and yield contributing characters
showed that the number of pods per plant, number of seeds per pod and
100-seed weight had significant positive direct effects on seed yield at
both genotypic and phenotypic level. Similarly days to maturity, number
of primary branches per plant and number of secondary branches per

plant had positive but low direct effect on seed yield. This indicates that
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selection for number of pods per plant, number of seeds per pod and 100-
seed weight would prove better in increasing yield.

These results are in conformity with the previous results of
Jag Shoran (1982), Jahagirdar and Nerkar (1994), Dahiya and Singh
(1994), Dhameliya and Pathak (1995), Salunke et al. (1995) and
Vannirajan et al. (1997).

The number of primary branches per plant and secondary
branches per plant showed high positive indirect effect on seed yield via
number of pods. The indirect selection through number of pods will be
effective in yield improvement.  Similar results also reported by
Viramgama and Goyal (1994) and Chandirakala and Raveendran (1998).

The value of residual effect (0.0331) though it is moderate
indicating that besides the character studied were important yield

contributing characters both at genotypic and phenotypic level.

5.5 Utilization of information for improvement of

pigeonpea crop.

To start any breeding programme assessment of variability
must be studied. In this investigation desirable variability has been
observed. There was less environment effects except number of primary
branches per plant, which clear from various parameters of variability.
Similarly heritability (h®) was also more. If we want phenotypic
selection there must be additive gene effects for most of the yield
contributing characters, such characters may be selected. As there are
many characters which contributes more towards yield, correlation and
path analysis has been done. Selection for germplasm lines having
number of pods per plant, number of primary branches per plant and 100-
seed weight will improve the yield. The germplasm lines 853-3, 853-1

and 853-5 may be used as parents in future.



(d1d£Syoudny) yuepd 4ad ppRiIA poads Sundudnyul s10328) Iy} Fuimoys wei3vIp Yed 1 ‘314

() WSom pass-001 | 8
pod/spass Jo squinN | [
Juerd/sayouelq Arepuodss jo requnN | 9 69€0°0- G
jued/soyouelq Arewinid Jo IoquInN ¢
(wo) vy e | § (1800°0-)
jueydyspod Jo soquinN | ¢ 8Ly 80£€°0 @ 1€€0°0
Ajumjew o) sAe@ | ¢ (9g11°07) b |
BULIOIMOY 9%, (S Ol sAeq | | 891 (89000-)
(08£0°07) Lo Levso (9)
§51 (€2£0°0)
(Lg10°0) Lsx (96£0°0)
1o (48€1°07) os1 srro (§) nreig
(1862°07) Ly (L£00'0) 1d pp1x
g (2800°0) 9 (801007 pRg
(€912°0) L (€L50°0) e 09010 (¥)
87y (#¥$0°0-) 2 (s6£0°0) _
(1L91°0) Ly (0800°0) St (LS10°0)
81y (6010°07) 92y #010°0) ve1 659L0 (€)
Ly (6000°0~) s (€510°07)
ol (»$00°0-) 2 (1¥62°0-)
sl (580007 U §2900- (7}
vl (s122°00) ‘
el (0660°0)

(a8 Tro-




(31d£3ouayg) yugyd sad ppi£ paas Sunudnpjul 5.10308) 3Y) Suimoys wer3vip yieg 17 ‘Sig

(3) Wo19m Pasg-00T | 8
pod/spaas Jo 1oquinN L
Eﬂm\moauﬁﬁ& gcooom mo uonﬁ.sz 9 7780°0- Q
pred/sayouelq Arewd JO JaquinN S
(uo) WSy ueld | ¢ (Z110°07)
lued/spod Jo IaquinN | € ¥ wsro (1) L8IE0
Aunmew oy skeq | ¢ (€190°0°) , : |
Juuamop 9, 05 o1 sAe@ | | 89) (0200°0)
(9€£0°0-) Lox LYSy 0
&5y (SL10°0)
(zv10°0) Lsx (1610°0)
gvy (0s€0°07) 951 PIIE0 elg
(1061°07) Lt (z€00'0) 2d pprx
ey ($700°0) oty (1¥00°0-) padg
(88€1°0) ey (Tv€0°0) §v1 9LLOO
82 (¥¥20°07) o'ty (€020°0)
(8880°0) Ly -(0900°0) Stx (#000°0)
¥l (TL10°0) 97y (1¥00'0) e 800L°0
Ly (#000°0) 7y (£000°0)
ol (€100°07) v (1ovz 0
s (2000°0) € 62500~
vz (6£91°0°)
€l (19900

tu L9600~







Chapter VI

SUMMARY

The present investigation was undertaken to estimate the
extent of genetic variability, heritability, genetic advance, character
association and path analysis studies for yield and yield contributing
characters in pigeonpea (Cajanus cajan L. Millsp). The material used for
present study comprised 52 germplasm lines including four checks viz.,
BSMR-853, BSMR-736, ICP-8863 and AKT-8811. The material was
raised in randomized block design with three replications during kharif

season of 2004.

Observations were recorded on the characters viz., days to
50% flowering, days to maturity, number of pods per plant, plant height,
number of primary branches per plant, number secondary branches per

plant, number of seeds per pod, 100-seed weight and seed yield per plant.

The data was analysed and results obtained are summarized

below.

6.1 Analysis of variance showed significant differences for all
the characters among germplasm lines indicating the
presence of wide genetic variability in material.

6.2 On the basis of mean performance the highest seed yield per

plant was observed in 853-3 (79.00) followed by 853-1
(70.00), 853-5 (66.20) and 736-1 (65.50). Maximum
number of pods per plant, number of branches and 100-seed

weight was also observed in the above germplasm lines.



6.3

6.4

6.5

6.6
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High heritability was exhibited by days to maturity, number
of pods per plant, number of secondary branches per plant,
seed yield per plant, 100-seed weight and days to 50%
flowering.

High genetic advance coupled with high heritability
estimates were noted for number of pods per plant and seed
yield per plant.

Positive and highly significant association between yield and
yield contributing characters viz., number of pods per plant,
number of primary branches per plant were positively and
significantly correlated with each other both at genotypic
and phenotypic level.  This study indicates that these
characters should be given maximum weightage while
making selections in improving the yield in pigeonpea.

Path analysis at genotypic and phenotypic levels revealed
that number of pods per plant, number of seeds per pod and
100-seed weight had significant positive direct effects on
seed yield both at genotypic and phenotypic levels. The
highest ‘indirect positive effect both at genotypic and
phenotypic level was recorded for number of primary and

secondary branches per plant towards yields.
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