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Abstract 

The phenotypic and genotypic variances, correlation and path coefficient, heritability and genetic 

advances were estimated for yield attributing traits in 50 genotypes of pigeonpea. High estimates of 

genotypic and phenotypic variance were observed for days to 50 percent flowering, days to maturity, 

plant height, number of pods per plant, harvest index and grain yield per plant. Estimation of high 

heritability coupled with high to moderate genetic advance as percentage of mean was observed for 

harvest index, number of seeds per pod and number of branches per plant which forcing to conclude that 

these characters were governed by additive gene action. The character grain yield per plant was found to 

be highly significant and positively correlated with days to 50 percent flowering, days to maturity, plant 

height, number of branches per plant, number of pods per plant, pod length, number of seeds per pod, 

100-seed weight, harvest index and protein content at both genotypic and phenotypic level. Thus, 

selection practiced for the improvement in one character will automatically result in the improvement in 

the yield. 
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Introduction 

Pigeonpea [Cajanus cajan (L.) Millsp.] is a short –lived perennial member of family Fabaceae 

and it is invariably cultivated as annual crop. Pigeonpea is an often cross pollinated (20-70%) 

crop with (2n=2x=22) diploid chromosome number. Pigeonpea is grown worldwide on 5.2 M 

ha land in about 50 countries and 77% of its area is in India, in India at present, pigeonpea is 

cultivated on 4.4 million ha area with 2.89 million tones production with a productivity of 655 

kg/ha during year 2010-11. In Gujarat pigeonpea is grown on around 2.77 lakh hectares area 

with an annual production and productivity of 2.72 lakh tones and 986 kg/ha, respectively 

(FAO, 2012) [7]. 

In spite of their high nutritive value, most farmers were giving low priority to pigeonpea in 

cultivation and were assigned to rainfed and relatively less productive portions of their fields. 

However, recently multiple harvest potential of dual purpose pigeonpea by rendering first two 

pickings for green pods and remaining left over for the harvesting of dry seeds; has brought 

about changes in the mind set of some farmers and they are taking the cultivation more 

seriously than before. Therefore, breeding for dual purpose pigeonpea is being considered as a 

life line of subsistence agriculture. The conventional breeding procedures such as single plant 

selection from locally adapted cultivars and pedigree selection from inter-varietal crosses have 

remained main methods of improvement for higher yield with resistance to major disease, 

large seed size and reduced maturity (Saxena and Sultana, 2010) [17], even though the success 

observed in increasing yields levels as been rather small. 

Assessment of genetic variability present in the population and the extent to which it is 

heritable are important factors to have effective selection in any breeding programme. Yield, 

being a complex character, is composed of several components some of which affect the yield 

directly, while, others affect indirectly. However, inheritance of quantitative characters is often 

influenced by variation in other characters which may be due to pleiotrophy or genetic linkage. 

Hence, knowledge of association between yield and its components helps in formulating 

selection programme. Correlation studies would provide estimates of degree of association 

between grain yield and its various components and also among the components. 
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While, path co-efficient analysis further elucidates the 

intrinsic nature of association of component traits by 

determining direct or indirect contribution of these traits to 

yield. 

 

Materials and Methods 

The present experiment comprised of 50 genotypes of 

pigeonpea obtained from the Pulses and Castor Research 

Station, N.A.U., Navsari during the year 2014-15. The 

experiment was conducted in Randomized Block Design 

(RBD) with three replications. Each genotype consisted of 

three rows with plant to plant distance of 20 cm and rows 

were spaced 60 cm apart. The experiment sowing was made 

during October, 2014 at college farm NAU, Navsari. The 

observations were recorded on five competitive plants were 

randomly selected in each plot in all the three replications for 

the traits viz., plant height, number of branches per plant, 

number of pods per plant, pod length, number of seeds per 

pod, 100-seed weight, harvest index, grain yield per plant and 

protein content except, days to 50% flowering and days to 

maturity. The various variability parameters were estimated 

according to Burton (1952) [2]. The broad sense heritability 

and genetic advance was estimated as suggested by Allard 

(1960) [1]. The phenotypic and genotypic correlation 

coefficients were computed using the formula suggested by 

Panse and Sukhatme (1978) [13]. The Path-coefficient analysis 

was conducted as described by Dewey and Lu (1959) [5]. 

 

Results And Discussion 

The result of analysis of variance (ANOVA) for all the 

characters revealed differences among the genotypes studied 

(Table 1).The mean, various variability parameters, broad 

sense heritability and genetic advance as percent of mean for 

all the characters are presented in Table 2. The moderate 

estimates of genotypic coefficient of variation (GCV) were 

observed for harvest index (17.41), number of seeds per pod 

(15.03) and grain yield per plant (11.82), while the traits days 

to 50 percent flowering (5.05), plant height (8.45), number of 

branches per plant (8.92), number of pods per plant (5.80), 

pod length (5.82), 100-seed weight (6.05), days to maturity 

(4.08) and protein content (2.32) exhibited low estimates of 

GCV. Phenotypic coefficient of variation (PCV) values were 

higher than all the traits but difference between the values of 

PCV and GCV were lower for most of the characters 

suggesting negligible influence of environment on these traits, 

hence, improvement by phenotypic selection could possible 

for these traits. The most probable reason behind the low 

estimates of PCV and GCV could be the phenotypic plasticity 

occurring in those traits is the main source of variation than 

the genetic variance. Such result also indicated that selection 

is not effective for those traits because of the narrower genetic 

variability. Similar results were also obtained by Rangare et 

al. (2013) [15], Chethana et al. (2015) [4] and Kumara et al. 

(2013) [10]. 

The concept of heritability is important to evaluate relative 

magnitude of effects of genes and environments on total 

phenotypic variability. The characters harvest index (82.60), 

number of seeds per pod (65.10) and number of branches per 

plant (61.70) exhibited high heritability estimates which 

indicated that selection for improvement of such characters 

could be rewarding. Moderate heritability estimates were 

exhibited by plant height (51.10), grain yield per plant 

(45.30), protein content (35.40), 100-seed weight (35.10) and 

days to 50 percent flowering (31.80). Whereas, the traits days 

to maturity (29.60), pod length (24.60) and number of pods 

per plant (23.90) rendered lower heritability values indicating 

such traits were less reliable for direct selection in crop 

improvement (Table 2). These results are in agreement with 

Rangare et al. (2013) [15], Kumar et al. (2014) [9], Kumara et 

al. (2013) [10] and Chethana et al. (2015) [4]. 

Genetic advance (GA) is the improvement over the base 

population that can be potentially achieved from selection. It 

is not necessary true that high heritability would always 

exhibit high genetic advance. Hence, Heritability estimates 

along with genetic advance are normally more helpful in 

predicting the gain under selection than heritability estimates 

alone (Johnson et al., 1955) [8]. High heritability linked with 

high genetic advance indicates predominance of additive gene 

effects and effectiveness of selection for that trait. In the 

present study, high heritability accompanied along with high 

genetic advance as percent of mean was recorded for harvest 

index and number of seeds per pod (Table 2), which 

suggested inheritance of those characters is controlled mainly 

by additive genes, and selection based on phenotypic 

performance may prove useful. Similar results were also 

obtained by Rangare et al. (2013) [15] for harvest index and 

Kumar et al. (2014) [9] for number of seeds per pod. 

Prior to any breeding program for the improvement in crops, 

it is imperative to obtain information regarding the inter-

relationship of different plant characters with yield, since it 

facilitates a quick assessment of high yielding genotypes in 

selection program. The real or true association could be 

known only through genotypic correlation which eliminates 

the environmental influence.  

The results of present study, which revealed comparatively 

higher degree of genotypic correlation coefficients than their 

phenotypic counterparts in all the characters studied (Table 

3). The higher values of genotypic than phenotypic 

correlation indicated genotypic effects were more important 

than environmental factors (Falconer, 1981) [6].  

In the present investigation, grain yield per plant was found to 

be highly significant and positively correlated with days to 50 

percent flowering, days to maturity, plant height, number of 

branches per plant, number of pods per plant, pod length, 

number of seeds per pod, 100-seed weight, harvest index, and 

protein content at both genotypic and phenotypic level (Table 

3). This indicated that selection for these traits would be 

effective to improve total yield/plant in pigeonpea. This also 

suggested that above traits helped to improve total seed 

yield/plant. Highly significant and positive correlation 

between grain yield and other traits as obtained in the present 

investigation were also reported by Sodavadiya et al. (2009) 
[18] and Chandana et al. (2014) [3] for days to 50 percent 

flowering, days to maturity, plant height, number of seeds per 

pod and 100-seed weight; Prasanthi et al. (2011) [14] and 

Kumar et al. (2014) [9] for days to maturity, plant height, 

number of branches per plant and number of pods per plant; 

Mittal et al. (2010) [12] for plant height and harvest index; 

Kumar et al. (2014) [9] for plant height, number of pods per 

plant, number of seeds per pod and harvest index; Mahajan et 

al. (2007) [11] for days to maturity, plant height and pod 

length. 

In the selection program, when less number of variable are 

considered, correlation study alone can serve the purpose. 

However, when variables are increased, the situation becomes 

complex. For overcoming this complexity, path analysis 

(Wright, 1921) [19] method was adopted to partition the 

correlation into direct and indirect effects, so that a relative 

merit of each trait is established and their number is reduced 

in selection programs. In the present investigation, the highest 
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positive direct effect on grain yield was recorded for protein 

content, followed by number of branches per plant, harvest 

index and pod length (Table 3). These results were in 

conformity with of Kumar et al. (2014) [9] and Rekha et al. 

(2013) [16] for number of branches per plant; Sodavadiya et al. 

(2009) [18] and Chandana et al. (2014) [3] for harvest index. 

 
Table 1: Analysis of variance for grain yield and its component traits in 50 genotypes of pigeonpea  

 

Source of 

variation 
D.F. 

Days to 

50% 

flowering 

Days to 

maturity 

Plant 

height 

(cm) 

Number of 

branches per 

plant 

Number of 

pods per 

plant 

Pod 

length 

(cm) 

Number of 

seeds per 

pod 

100-seed 

weight 

(g) 

Harvest 

index (%) 

Grain 

yield per 

plant 

(g) 

Protein 

content 

(%) 

Replication 2 34.70 55.60 37.75 0.90 32.33 0.16 0.33 0.26 3.42 50.00 0.97 

Genotypes 49 82.56* 132.10* 227.15* 2.02* 218.00* 0.36* 0.98* 1.14* 152.61* 75.82* 1.23* 

Error 98 34.44 58.45 54.96 0.34 112.13 0.18 0.14 0.43 9.99 21.78 0.46 

S.Em+ - 3.35 4.36 4.23 0.33 6.05 0.24 0.22 0.37 1.80 2.66 0.39 

C.D at 5% - 9.50 12.38 12.01 0.95 17.15 0.69 0.62 1.06 5.12 7.56 1.10 

C.V% - 7.41 7.03 8.27 7.03 10.33 10.19 11.00 8.23 7.98 13.00 3.14 

* Significant at P<0.05  

 
Table 2: Estimation of different genetic parameters of different traits in pigeonpea 

 

Sr. No Character Mean GCVa (%) PCVb (%) 
Heritability (%) in 

Broadsense 

Genetic 

advance 

Genetic advance as % 

of mean 

1 Days to 50% flowering 79.16 5.05 8.97 31.80 4.65 5.87 

2 Days to maturity 121.42 4.08 7.50 29.60 5.55 4.57 

3 Plant height (cm) 89.59 8.45 11.83 51.10 11.15 12.45 

4 Number of branches per plant 8.38 8.92 11.36 61.70 1.21 14.42 

5 Number of pods per plant 102.42 5.80 11.85 23.90 5.98 5.84 

6 Pod length (cm) 4.20 5.82 11.73 24.60 0.25 5.94 

7 Number of seeds per pod 3.51 15.03 18.62 65.10 0.87 24.98 

8 100-seed weight (g) 8.02 6.05 10.21 35.10 0.59 7.38 

9 Harvest index (%) 39.58 17.41 19.16 82.60 12.91 32.61 

10 Grain yield per plant (g) 35.88 11.82 17.58 45.30 5.88 16.39 

11 Protein content (%) 21.77 2.32 3.90 35.40 0.62 2.84 
a GCV= Genotypic Coefficient of Variation 
b PCV= Phenotypic Coefficient of Variation 

 
Table 3: Genotypic and phenotypic correlations and direct effects of characters at genotypic level on grain yield/plant in pigeonpea 

 

Character rg with grain yield/planta rp with grain yield/plantb Direct effect on grain yield/plantc 

Days to 50% flowering 0.64** 0.22** -1.08 

Days to maturity 0.56** 0.28** -0.27 

Plant height (cm) 0.86** 0.35** -1.17 

Number of branches per plant 0.90** 0.47** 1.08 

Number of pods per plant 0.48** 0.45** -0.49 

Pod length (cm) 0.15** 0.30** 0.03 

Number of seeds per pod 0.57** 0.30** -0.12 

100-seed weight (g) 0.65** 0.26** -0.73 

Harvest index (%) 0.66** 0.36** 0.49 

Protein content (%) 1.00** 0.39** 2.9 

*** Significant at P<0.05 and P<0.01, respectively 
a rg = Genotypic Correlation Coefficient. 
b rp = Phenotypic Correlation Coefficient. 
c Residual effect: 0.377 

 

Conclusion 

Results of the present investigation on variability, heritability 

and genetic advance indicated a scope for improvement of 

grain yield through selection. Emphasis should be given on 

the traits viz., number of branches per plant, number of seeds 

per pod, pod length, harvest index and protein content for 

selecting high yielding genotypes and such genotypes could 

be utilized in hybridization program for improvement in yield 

and its component traits in pigeonpea. 
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