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ABSTRACT

The	experiment	was	conducted	to	evaluate	135	soybean	genotypes	in	order	to	determine	the	

genetic	 variability,	 heritability,	 genetic	 advance,	 correlation,	 and	 path	 analysis	 for	 ten	

quantitative	characters.	Analysis	of	variance	showed	the	existence	of	signi�icant	differences	

among	all	the	traits	except	the	number	of	branches	per	plant	and	the	number	of	seeds	per	pod.	

High	heritability	accompanied	by	high	genetic	advance	was	observed	in	plant	height,	number	

of	branches	per	plant,	number	of	clusters	per	plant,	number	of	pods	per	cluster,	number	of	pods	

per	plant,	number	of	seeds	per	pod,	hundred	seed	weight,	and	single	plant	yield	suggested	

selection	from	these	characters	could	be	effective	for	future	crop	improvement	program.	Based	

on	the	association	analysis	characters	like	the	number	of	pods	per	plant,	plant	height,	number	

of	clusters	per	plant,	number	of	branches	per	plant,	number	of	seeds	per	plant,	and	hundred	

seed	weight	were	observed	to	be	highly	correlated	with	yield	and	hence	these	characters	should	

be	given	more	consideration	in	breeding	for	higher	grain	yield	in	soybean.
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INTRODUCTION

Soybean (Glycine max L. Merrill) is a self-pollinated crop with a natural outcrossing rate of 
0.03-6.32 percent [1].The soybean is indigenous to northeast Asia, particularly China.World 
soybean production was estimated as 385.527 million tonnes. Brazil ranks �irst in soybean 
production followed by the United States, Argentina, China and India [2]. Production in India 
accounts for 12.04 million tonnes cultivated under 11.45 million hectares with average 
productivity of 1051 kg/ha. Madhya Pradesh is the soybean bowl of India, contributing more 
than 89 percent of the country's soybean production, followed by Maharashtra and 
Rajasthan [3]. The area and productivity of soybean is low when compared to other legume 
crops in India and therefore a step has to be taken to improve the seed yield. Increasing seed 
yield requires the presence of variability and hence variability is studied. Again, along with 
variability, the inheritance must be studied to assess the heritability of the characters. The 
heritability estimates provide a measure of the transmission of character from one 
generation to the next, as the consistency in the performance of the selection depends on the 
heritable portion of the variability. Thus, heritability and genetic advance as percent of the 
mean are estimated together to �ind the heritability nature of selected genotypes. 

Seed yield is a complex character and is in�luenced by many environmental factors when 
cultivated hence it is not ef�icient for selection. It is therefore important for a plant breeder to 
identify the characteristics that are associated with the seed yield and that character could 
be used for the selection. Association between traits were crucial to breeding work as it 
helps to perform indirect selection for a quantitative trait especially yield, usually hard to be 
selected, by another directly correlated trait of higher genetic gain [4]. Hence, the present 
study was undertaken to analyze and to �ind the magnitude and nature of variation among 
135 soybean genotypes with respect to various yield-contributing traits and the association 
between yield and its contributing traits in soybean by correlation and path coef�icient 
analysis.

Materials	and	methods

The research work was carried out 

d u r i n g  r a b i ,  2 0 2 1 - 2 2  a t  t h e 

Department of Pulses, Tamil Nadu 

Agricultural University, Coimbatore. 

The experimental materials consisted 

of  135 soybean germplasm accession 

including the �ive check varieties viz., 

NRC 132, NRC 142, NRC 147, MACS 

1460, and CO (Soy) 3 is given in (Table 

1) and were sown in an augmented 

block design II with a 3m row length 

and spacing of 30cm between the 

rows and 10cm within the rows. The 

recommended fertilizers and cultural 

practices were followed to raise the 

crop. Observations were recorded on 

�ive randomly selected plants in each 

genotype for days to �ifty percent 

�lowering, days to maturity, plant 
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height, number of branches per plant, number of clusters per 
plant, number of pods per cluster, number of pods per plant, 
number of seeds per pod, hundred seed weight and single plant 
yield. The mean data was used to estimate genetic variability, 
heritability and genetic advance. The phenotypic and genotypic 
coef�icient of variability (PCV and GCV) was computed 
according to the method suggested [5] and heritability (h2) as 
suggested [6]. The mean data was also subjected to analyze 
correlation and path analysis using the TNAUSTAT software.

Result	and	Discussion

Variability	studies
Genetic variability study is the basis for selection of genotypes 
for the future breeding program. Results from the analysis of 
variance (Table 2) showed that a highly signi�icant difference 
exists among all genotypes in terms of all traits measured except 
the number of branches per plant and the number of seeds per 
pod. The variability parameters viz., phenotypic variation, 
genotypic variation, phenotypic coef�icient of variation, 
genotypic coef�icient variation, heritability, genetic advance, 
and genetic advance as percent of mean for ten quantitative 
traits is given in Table3.

Single plant yield ranges from 2.09 – 37.32g.  A maximum single 
plant yield (37.32g) was observed in PK 1146. In a previous 
study, it was reported that the genotypes MACS 1460, EC 18736 
and PK 1038 showed high values for single plant yield [7]. The 
phenotypic coef�icient of variation was higher than the 
genotypic coef�icient of variance for all the ten traits. PCV and 
GCV for ten quantitative traits were represented in bar chart 
(Figure 1). Highest phenotypic coef�icient of variation and 
genotypic coef�icient of variance was observed in single plant 
yield as 45.36 and 42.42 respectively. The lowest phenotypic 
and genotypic variation was observed in days to maturity as 
5.51 and 5.49 respectively. The maximum difference between 
phenotypic and genotypic variation was observed in single 
plant yield whereas the minimum difference was observed in 
days to maturity. High PCV and GCV was observed in plant 
height, number of branches per plant, number of clusters per 
plant, number of pods per cluster, number of pods per plant, 
number of seeds per pod and single plant yield. A similar result 
on plant height and number of pods per plant was reported [8, 9] 
for the number of branches per plant [10,11] for number of 
clusters per plant [12] and for hundred seed weight [13, 14]. 
High PCV and GCV in single plant yield were reported [15].  
Moderate PCV and GCV were observed in hundred seed weights. 
Similar results were also reported [9], [16], and [17]. Low PCV 
and GCV were observed in days to �ifty percent �lowering and 
days to maturity. Similar results on days to �ifty percent 
�lowering and days to maturity were reported [14-15].
Heritability and genetic advance as percent of mean expressed 
in percent for ten traits in 135 soybean germplasm accessions 
were depicted in bar chart in Figure 2. High heritability and high 
genetic advance as percent mean was observed in plant height, 
number of branches per plant, number of clusters per plant, 
number of pods per cluster, number of pods per plant, number 
of seeds per pod, hundred seed weight, and single plant yield. 
This showed that these traits exhibit additive gene action and 
could be used for selection. Similar results on plant height, 
number of branches per plant and number of pods per plant 
were reported [16] and along with the number of clusters per 
plant [11].The same results on a number of seeds per plant was 

reported [18]. A similar �inding on hundred seed weight and 
single plant yield was reported [14] and [9]. Days to �ifty percent 
�lowering and days to maturity showed high heritability and 
moderate genetic advance as per cent mean indicates the 
presence of both additive and non-additive gene action for these 
traits. Similar �indings on days to �ifty percent �lowering and 
days to maturity had been reported [19] and [20].

Correlation	coef�icient	analysis
The phenotypic correlation for ten quantitative traits is given in 
Table 3. The phenotypic correlation coef�icient of seed yield was 
positive and signi�icant with days to �ifty percent �lowering, 
plant height, number of branches per plant, number of clusters 
per plant, number of pods per plant, and hundred seed weight at 
1 percent level. A similar results were obtained on days to �ifty 
percent �lowering, plant height [4] and along with a number of 
pods per plant and a number of branches per plant [21] and 
along with a number of pods per plant [22]. However, single-
plant yield showed positive and signi�icant association with a 
number of seeds per plant.
Inter correlation among the yield attributing traits was given in 
the Table 3. Days to �ifty per cent �lowering showed a positive 
and signi�icant correlation with days to maturity, plant height, 
number of branches per plant, number of clusters per plant, 
number of pods per cluster and number of pods per plant. Plant 
height showed a positive and signi�icant association with 
number of branches per plant, number of clusters per plant, 
number of pods per plant. Positive and signi�icant association 
between plant height and the number of pods per plant was 
reported [4], [23] and [24]. The number of branches per plant 
showed positive and signi�icant association with number of 
clusters per plant and number of pods per plant. A positive and 
signi�icant association of number of clusters per plant was 
observed with a number of pods per cluster and a number of 
pods per plant. Similar �indings were reported [11].
The character with positive association can be raised through 
indirect selection for the corresponding trait in a breeding 
program. Intercorrelated traits contributing to yield can also be 
selected indirectly for breeding programme. In terms of the 
present study, days to �ifty per cent �lowering, plant height, 
number of branches per plant, number of clusters per plant, 
number of pods per plant and hundred seed weight were 
positively associated with single plant yield and therefore these 
traits except days to �ifty percent could be used for yield 
improvement breeding work.

Path	coef�icient	analysis
The results of the path coef�icient analysis for ten quantitative 
traits were given in Table 4 and Figure 3. The present study on 
path analysis revealed that a number of pods per plant had the 
highest and most direct effect on the single plant yield. Similar 
�indings of high direct effect of number of pods per plant were 
reported [24-25]. A number of seeds per pod and hundred seed 
weight were observed to have moderate and positive direct 
effect on single plant yield. Previous studies reported same 
results of a number of seeds per pod on yield [26-27]. A number 
of clusters per plant had a positive and low direct effect on single 
plant yield. The remaining traits viz., days to �ifty per cent 
�lowering, days to maturity, plant height, number of branches 
per plant and number of pods per cluster were observed to have 
negligible direct effect on single plant yield. 
Days to �ifty percent �lowering have a moderate and positive 
indirect effect on single plant yield through a number of pods 
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per plant and similar results were reported [27]. Plant height, number of branches per plant, number of clusters per plant and 
number of pods per cluster had positive and high indirect effects on single plant yield via the number of pods per plant. A similar 
result of the number of branches per plant on yield was reported [4]. Days to �ifty percent �lowering, plant height, number of branches 
per plant and number of pods per plant had low and positive indirect effects on single plant yield via number of clusters per plant.

Table	1.	List	of	soybean	genotypes	used	in	the	study
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Table	2	.	Analysis	of	variance	for	the	quantitative	traits	among	soybean	germplasm	accession

Table	3.	Correlation	coef�icient	for	yield	and	yield	attributing	traits	in	the	soybean	germplasm	accessions	
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Table	4.	Path	coef�icient	analysis	for	yield	and	yield	attributing	traits

*Signi�icance	at	5%	level				**Signi�icance	at	1%	level

*Signi�icance	at	5%	level	**Signi�icance	at	1%	level

Figure	1.	Bar	chart	depicting	PCV	and	GCV	for	ten	quantitative	traits	of	soybean	germplasm	accessions
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Figure	2.	Bar	chart	depicting	heritability	and	GAM	for	ten	quantitative	traits	of	soybean	germplasm	accessions

Figure	3.	Path	coef�icient	diagram	for	single	plant	yield



© 2023 Theoretical Biology Forum. All Rights Reserved.138.

R.	C.	Sivabharathi.,	/	Theoretical	Biology	Forum	(2023)

References

Conclusion
The present study showed the number of pods per plant had the 
maximum effect on single plant yield followed by number of 
clusters per plant and the number of seeds per pod. Therefore, 
these characters can be selected for future yield improvement 
breeding work.
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