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ABSTRACT: Forty five genotypes of soybean (Glycine max (L.) Merrill.) of diverse orgin were evaluated in
randomized block design with three replications for variability, heritability and genetic advance during kharif 2007.
Observations on thirteen characters were recorded. Analysis of variance revealed highly significant differences among
the genotypes for the all the characters. High PCV coupled with high GCV, observed for branches per plant, pods per
plant, biological yield, harvest index and yield per plant indicate the presence of wider adaptability for these traits in
the genotypes studied, suggested the less influence of environment in the expression of characters. High heritability
coupled with high genetic advance as percent of mean was observed for days to 50% flowering, plant height, branches
per plant, pods per plant, pod length, seeds per pod, 100 seed weight, biological yield, harvest index and seed yield per
plant indicating operation of additive gene action and the ample scope for improvement in these traits through simple
selection.
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INTRODUCTION

Soybean [Glycine max (L.) Merrill] is a major oil seed crop in the world and is called as a golden bean or miracle bean
because of its versatile nutritional qualities having 20% oil and 38 to 43 percent protein, which has biological value as
meat and fish protein and rich in amino acids like lysine and tryptophan [1]. Genetic variability is the basic
requirement for crop improvement as this provides wider scope for selection. Thus, effectiveness of selection is
dependent upon the nature, extent and magnitude of genetic variability present in material and extent to which it is
heritable. Hence, in present investigation an attempt was made to assess the variability of pod yield and yield
contributing traits, along with indices of variability i.e genotypic coefficient of variation (GCV), phenotypic coefficient
of variation (PCV), heritability in broad sence (h? ), genetic advance (GA) and genetic advance as percent of mean
(GAM). This study will facilitated an understanding behind expression of character and also role of environment there
in.

MATERIALS AND METHODS

The experimental materials consists of 45 genotypes of soybean derived from different origins. The genotypes obtained
from the different research stations of India. These genotypes of soybean were evaluated in randomized block design
with three replications at Regional Agricultural Research Station, Lam, Guntur during kharif, 2007. Each genotype was
accommodated in a single row of 3.0m length with a spacing of 45cm between rows and 15 cm between plants with in
row. Observations on thirteen characters table 1 & 2 were recorded on randomly selected five plants from each
genotype and average value was used for statistical analysis. The data is subjected to different statistical analysis viz.,
analysis of variance, magnitude of genetic variability were performed following standard procedures [2,3].
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RESULTS AND DISCUSSION

Analysis of variance revealed highly significant differences among the genotypes for all the characters studied.
Replication differences was non-significant for all characters except pod length.

Genotypic Coefficient of Variation (GCV) & Phenotypic Coefficient of variation (PCV)

The estimates of genotypic and phenotypic coefficient of variation were always higher than genotypic coefficient of
variation suggesting the influence of environmental factors. Less difference observed between phenotypic coefficient
of variation and Genotypic coefficient of variation in certain cases indicated that these characters were less influenced
by environment. In the present investigation, Days to 50% flowering recorded moderate phenotypic and genotypic
coefficient of variation indicating that there is a scope for improvement of this trait [4]. Partitioning of Total variance
into its components revealed that phenotypic coefficient of variation and Genotypic coefficient of variation were low in
magnitude for days to maturity [5].The values for GCV and PCV for plant height (cm) revealed that the magnitudes of
GCV & PCV were moderate for this trait [5,6] . Number of branches per plant recorded high value of GCV and PCV
indicates the greater role of genetic factor in influencing the expression of the character. [6] reported high magnitudes
of GCV and PCV for number of branches per plant. GCV and PCV were high for number of pods per plant, suggesting
wide spectrum of genotypic variation for this trait. [7] Reported high magnitudes both GCV and PCV for no.of pods
per plant in soybean. The value of GCV & PCV moderate for pod length. Similar results were also reported [8] The
GCV and PCV were moderate for number of seeds per pod [9]. 100 seed weight recorded moderate PCV and GCV
Similar results were obtained [6]. The values of PCV and GCV were high for Biological yield per Plant [10]. The GCV
and PCV were high for Harvest Index [11]. The estimates of GCV and PCV for protein content were low magnitudes
of GCV & PCV [12]. Qil content revealed that Genotypic coefficient of variation and Phenotypic coefficient of
variation were low in magnitude for this character [8]. The estimates of PCV & GCV were high for seed yield per plant
[4]. In general, the estimates of genotypic and phenotypic coefficient of variation were high for Branches per plant,
pods per plant, Biological yield per plant, Harvest Index and seed yield per plant. Moderate magnitudes of GCV and
PCV were observed for days to 50% flowering, plant height, pod length, seeds per pod and 100 seed weight. whereas,
low estimates of GCV and PCV were expressed by days to maturity, Protein content and Oil content.

Heritability (h%s) and genetic advance (Gs)

Genotypic coefficient of variation measures the amount of variation present in particular character. However, it does
not determine the proportion of heritable variation present in the total variation. Therefore, heritability which
represents the heritable variation existing in the character was calculated. High value of heritability and low genetic
advance expressed as percentage of mean suggested that this character was conditioned by high genotype-
environmental interaction. In such a situation, selection would not be rewarding. The estimates of genetic parameters
revealed that Days to 50% flowering expressed high heritability coupled with high genetic advance as percent of mean
of this trait indicates the operation of additive genes and offer the best possibility for improvement of this trait through
mass selection, progeny selection, family selection to any other suitable modified selection procedure aiming to exploit
the additive gene effects[4]. High heritability along with moderate genetic advance as percent of mean as observed in
the present study for Days to maturity indicates the predominance of additive gene action in the expression of this trait.
High heritability coupled with high genetic advance as percent of mean was recorded indicates the predominance of
additive gene action in the expression of Plant height [13,14]. The magnitude of heritability in broad sense was high
coupled with high genetic advance as percent of mean for Number of branches per plant. The results suggest that there
is a wide scope for improvement of this trait through simple selection procedure [12,13]. High heritability and genetic
advance expressed as percent of mean was high for Number of pods per plant[7,13]. High heritability coupled with
high genetic advance as percent of mean of this trait indicates the operation of additive genes and offer the best
possibility for improvement of this trait through mass selection, progeny selection, family selection to any other
suitable modified selection procedure aiming to exploit the additive gene effects [8]. High heritability coupled with
high genetic advance as percent of mean of this trait indicates the operation of additive genes and offer the best
possibility for improvement for Number of seeds per pod through selection procedure aiming to exploit the additive
gene effects [15]. High heritability coupled with high genetic advance as percent of mean for 100 seed weight (g)
indicates the operation of additive genes and offer the best possibility for improvement of this trait through mass
selection, progeny selection, family selection to any other suitable modified selection procedure aiming to exploit the
additive gene effects [13].
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High heritability coupled with high genetic advance as percent of mean was recorded indicates the predominance of
additive gene action in the expression of Biological yield per plant. The results suggest that there is a wide scope for
improvement of this trait through simple selection procedure [13].The high values of heritability as well as genetic
advance as percent of mean was observed for Harvest index (%) indicates the predominance of additive gene action
in the expression of this trait [13,14]. However, high heritability along with moderate genetic advance as percent of
mean was observed in Protein content (g) indicates the predominance of additive gene action in the expression of this
trait [16]. High heritability coupled with moderate genetic advance as percent of mean was recorded indicates the
predominance of additive gene action in the expression of Qil content (%) [17]. High heritability coupled with high
genetic advance as percent of mean was recorded indicates the predominance of additive gene action in the expression
of Seed yield Per Plant (g). The results suggest that there is a wide scope for improvement of this trait through simple
selection procedure [14].Thus, from the present investigation, it can be concluded that high genetic advance was not
always associated with high heritability for the characters studied.

Table 1: Analysis of Variance for yield and yield attributing characters of 45 soybean genotypes during kharif

,2007
[Wlean souares
Days to o . . .
Plant Pod 100 |Biologeal | Harwest | Protein 0l Peed yield/
0,
Sowree [ dF | p oo ﬁ:gf;fy height E'r;faﬁes’f PO | Lengin S;E’D‘if’ Seedwt| Vield | Index | Content | Coment| plant
g (cm) (orm) (gm) | (gm) (%) (%) (vo) | (g
Replications | 2 1.155 L118 | 7726 0061 | 8223 | 0055 | 0.057 0.152 4.736 2.901 2.029 0.121 1.154
Treatments |44 | 53.35%% | 233.03*%| 250.12** LE32** 38005 0739 0.456%* | §301%* | A0.705%*% | J1001%* | 15 547+% | 4.300%* | 205]1**
Esror 88 | 0.943 1.307 i 0.054 6284 | 0018 | 0.057 0493 3880 12,55 1.562 0.187 0.974

Table 2: Range of variation, mean, phenotypic and genotypic coefficient of variation, heritability (b.s), genetic
advance and genetic advance expressed as per cent of mean for thirteen characters of soybean

Phenotypic Genotypic S . Genetic advance
Characters Rapge_ of Mean coefficiem of coefficigr?t of Heritability in |- Genetic expressed as
variation o - broad sense (%0)| advance

variation (%) | variation (%) per cent of mean
Days to 50% flowering 30.0t0 46.0 38.35 11.18 10.89 94.88 8.38 21.86
Days to maturity 81.0t0 118.66 | 105.78 8.37 8.30 98.33 17.95 16.97
Plant height (cm) 30.53t067.07 | 50.38 19.05 18.13 90.57 17.91 35.54
Branches per plant 1.00 to 4.96 2.51 31.92 30.56 91.63 1.51 60.27
Pods per plant 12.35t049.56 | 29.94 38.19 37.26 95.20 22.43 74.90
Pod length (cm) 1.26 to 15.28 3.21 16.35 15.79 93.19 1.01 31.40
Seeds per pod 1.00 to 3.00 2.35 18.57 15.50 69.71 0.63 26.66
100 seed weight () 7.26t0 15.28 12.79 13.90 12.76 84.26 3.09 24.13
Biological yield per plant (g) | 12.30t033.42 | 21.18 23.98 22.10 84.97 8.89 41.97
Harvest index (%) 19.63t051.85 | 36.57 24.70 22.72 84.62 15.75 43.07
Protein content (%) 33.52t041.55| 37.83 6.59 5.70 74.90 3.85 10.17
Qil content (%) 18.00t022.48 | 20.35 6.01 5.81 88.18 2.29 11.24
Seed yield per plant (g) 3.34 t0 14.99 8.00 40.44 38.51 90.69 6.04 75.55

CONCLUSION

The analysis of variance showed significant difference among the genotypes of all characters studied indicating that
the data generated from the above diverse material shall represent wide variability. The genotypic coefficient of
variation for all characters studied were lesser than the phenotypic coefficient of variation. High PCV coupled with
high GCV observed for branches per plant, number of pods per plant, biological yield per plant (g), harvest index (%)
and seed yield per plant (g) indicating the presence of wider variability for these traits in the population studied. High
heritability coupled with high genetic advance as percent of mean was observed for days to 50% flowering, 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), biological yield per plant (g), harvest index (%) and seed yield per plant(g) indicate the operation of
additive gene action in the inheritance of these traits and improvement in these characters is possible through simple
selection.

International Journal of Plant, Animal and Environmental Sciences
Available online at www.ijpaes.com

Page: 37




Pushpa Reni and Y.Koteswara Rao Copyrights@2013  1JPAES ISSN 2231-4490

REFERENCES

[1] Quayam A, Rao M S S and Violet Kerketta 1985. Soybean: A miracle oil seed crop-its prospects and constraints in
Bihar plateau. In proceedings of Oil Seed Production Constraints and Opportunities pp: 219-232.

[2] Burton, G.W. (1952). Quantitative inheritance in grasses. proc. sixth international Grassland Congress.
Pennsyvania State College, PA, US, 1:24.

[3] Allard, R.W. (1960). Principles of plant breeding, John Wiley and Sons, New York

[4] Sood V K and Sood O P 2001. Effect of cropping system on some genetic parameters in soybean [Glycine max
(L.) Merrill]. Indian Journal of Genetics and Plant Breeding 61: 132-135.

[5] Ramana M V, Pramila Rani B and Satyanarayana A 2000. Genetic variability, correlation and path analysis in
soybean. Journal of Oilseeds Research 17: 32-35.

[6] Bangar N D, Mukhekar G D, Lad D B and Mukhekar D G 2003. Genetic variability, correlation and regression
studies in Soybean, Journal of Maharashtra Agricultural Universities 28:320-321.

[7] Gohil V N, Pandya H M and Mehta D R 2006. Genetic variability for seed yield and its component traits in
soybean. Agricultural Science Digest 26 (1):73-74.

[8] Thorat A Khorgade P W, Ghorade and Ghodke M 1999. Variability, heritability andGenetic advance in soybean
[Glycine max (L.) Merrill]. Journal Soils and Crops 9: 198-200.

[9] Malik S S and Singh B B 1987. Genetic variability and heritability in interspecific crosses of soybean.

[10] Praveenkumar A, Ramana M V, Razia Sultana and Srinivasa Rao V 2005. Character association and path Analysis
in soybean [Glycine max (L.) Merrill] during non-conventional rabi season. Andhra Agricultural Journal 52;
48-51.

[11] Dixit S S Pawar K S Rawt Y S Jagadish and Singh 2002. Genetic variability in soybean [Glycine max (L.) Merrill]
. Research on Crops 3:1, 195-196.

[12] Ramana M V 2003. Genetic studies on soybean (Glycine max (L.) Merrill) in non-traditional areas and seasons.
Ph.D Thesis ANGR Agricultural University, Hyderabad.

[13] Hina Kausar 2006. Genetic investigations in segregating populations of soybean [Glycine max (L.) Merrill].
Karnataka Journal of Agricultural Sciences 19 (1): 200.

[14] Sriranjani K, Ramana M V, Srinivasa Roa V and Rama Kumar P V 2007. Correlation and path analysis in
soybean (Glycine max (L.) Merrill). The Andhra Agricultural Journal 54: 6-8.

[15] Chettri M, Mondal S and Nath R 2005. Studies on genetic variability in soybean [Glycine max (L.) Merrill]. In the
mid hills of Darjeeling District. Journal of Interacademica 9 (2):175-178.

[16] Sailaja 1997. Genetic variability and character association studies in soybean [Glycine max (L.) Merrill] M.Sc
(Ag.) Thesis ANGR Agricultural University, Hyderabad.

[17] Taware S P, Halvankar G B and Raut V M 1997. Variability, correlation and path analysis in some germplasm
lines of soybean [Glycine max (L.) Merrill] with high oil content. Indian Journal of Agricultural Sciences 67:
476-477.

International Journal of Plant, Animal and Environmental Sciences Page: 38
Available online at www.ijpaes.com




