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ABSTRACT

Combining ability analysis was conducted for yield components and quality attributes in
soybean (Glycine max (L.) Merr.). Both additive as well as nonadditive gene effects were
present. However, the ratio of nonadditive/additive gene effects showed the preponderance
of nonadditive gene action for the expression of ail the 14 traits under study. The génotypes
viz. PK 416 and Pk 564 were the best general combiners for most of the yield and quality.
traits. The high performing crosses for important characters like pods per plant, yield per
plant, oil content and protein content showed that in general these crosses involved low x
low, medium X low and high X low general combiners. The low X low crosses giving high
sca values may be due to the genetic diversity of the parents and non allelic interaction.
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The choice of the parents in the hybridization programme is of immense importance for
getting better segregants in crop like soybean where hybridization followed by pedigree
method is most commonly used. The information on additive and nonadditive effects
associated with yield and quality traits in soybean is scanty [1, 2]. Keeping in view the
importance of soybean crop as a rich source of vegetable oil and protein, the present
investigation was undertaken to assess the nature of gene action involved in the inheritance
of grain yield and its components along with quality traits. One other objective was to
identify the best general combiners for different traits and also the best cross combinations
having high sca effects which can be exploited by pedigree method of selection for the
improvement of various characters in soybean.

MATERIALS AND METHODS

Nine diverse genotypes of soybean viz. SL 96, SL 152, SL 160, PK 416, PK 472, PK 564,
DS-75-12-1 of Indian and F 87-3065 and F 87-3095 of USA origin were crossed in a diallel
mating pattern. The 36 F1s were grown to produce F2 seed. The 36 F2s along with the 9
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parents were grown in a randomized complete block design with three replications. Data
were recorded on 14 quantitative traits on ten randomly selected plants (Table 1). Total oil
content of dry seeds was determined by nuclear magnetic resonance (NMR) technique [3].
Different fatty acids (palmitic, stearic, oleic, linoleic and linolenic) were determined by gas
liquid chromatography after converting different fatty acids into their respective esters [4].
Protein content was estimated by the Kjeldahl’s method. The combining ability analysis was
conducted following [5].

RESULTS AND DISCUSSION

The analysis of variance showed that the differences among the 45 genotypes were
significant for all the 14 traits thereby indicating the presence of genetic variability in the
material under study (Table 1). A persual of Table 2 revealed significant differences due to
general and specific combining ability for all the traits under study. This showed that both
additive as well as nonadditive gene effects were important for the expression of these traits.
However, the ratio of non additive/additive variance showed that the nonadditive type of
gene effects were more important in the expression of these traits (Table 2). Similar results
have also been reported by [6, 7]. However, [8] reported the importance of additive gene
action for protein, oil and its components in F2 population in soybean.

For grain yield per plant which is the most important economic trait, PK 564 was the
best general combiner. It was also a high general combiner for quality traits namely, oil,
protein and fatty acid content (Table 3). Moreover, it was a poor general combiner for
earliness. PK 416, a popular soybean variety of Punjab was another good general combiner
foryield as well as other traits except linolenic acid, an important unsatured fatty acid which
determines oil quality and its stability [9, 10]. The genotypes, viz. F 87-3065 and F 87-3095
were desirable for low linolenic acid. The large number of low x low and low x medium
general combiners which resulted in the high specific combining ability effects among the
top ranking crosses are of great importance as such combinations could throw desirable
transgressive segregants if the additive effects of one parent and complimentary epistatic
effects of the other parent act in the same direction for maximum expression of the traits.
The results are in agreement with those of [11] in groundnut.

A perusal of sca effects of the promising crosses for important traits viz. pods per plant,
yield per plant, oil content and protein content (Table 4) showed that generally low x low,
medium x low and high x low general combiners had high sca values. Similarly for grain
yield per plant, a cross between F 87-3065 x SL 96 had the positive sca value followed by F
87-3095 x SL 96. In both these crosses indeginous as well as exotic strains are involved.
Hence, the highest sca values seem to be the contribution of genetic diversity among the
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Table 4. Specific combining ability effects of selected crosses for important traits in soybean

Yield per plant Pods per plant Qil content Protein content
F 87-3065 x SL. 96 (L x L) DS75-12-1xSL 96 (LxL)  F87-3065xSL 96 (L xL) F 87-3065 x SL 96 (L x L)
F87-3095xSL 96 (L x L) F 87-3065 x SL. 96 (L x L) F87-3095xSL 96 (LxL)  DS75-12-1xSL 96 (L xL)
DS75-12-1xSL96 (M xL)  F87-3095xSL 96 (L xL) F87-3095x F 87-3065 (Lx L) F87-3095xSL 96 (L xL)
F 87-3095 x F 87-3065 ('L xL) SL152xSL9 (LxL) DS 75-12-1xSL96 (L x L) F 87-3095 x F 87-3065 (L x L)
SL. 152 x SL 160 (M x L) PK 472 x F87-3065(M xL) SL152xSL96 (M xL) DS 75-12-1 x F 87-3065 (L x L)

SL 152 x F 87-3095 (M x L) PK416x F87-3065 (Hx L) DS75-12-1xF87-3065(LxL) SL152xSL9 (MxL)
PK 416 xF87-3065 (HxL)  SL160xSL152(MxL) SL 152 x F87-3065 (M x L) DS 75-12-1 x F 87-3095 (L x L)
SL160xSL96 (M x L) SL 160 x SL 96 M x L) SL 160 x SL96 (M x L) SL 160 x SL96 (M x L)

L—low, M—medium, H—high general combiners.

parents. Therefore, the crosses between diverse parents having high sca values may further
be exploited through pedigree method of selection to derive the desirable segregants for
different traits so as to evolve superior genotypes.

REFERENCES

1. R. N. Kaw and P. N. Menon. 1983. Diallel analysis in soybean. Indian ]. agric. Sci.,
53: 991-993.

2. R.P.Singh. 1983. Combining ability in relation to soybean breeding. Madras Agr. J.,
70: 215-218.

3. D.E. Alexander, S. L. Silvela, F. I. Colline and R. C. Rodgers. 1967. Analysis of oil
content of maize by wide line NMR. J. Am. Oil Chem. Soc., 44: 555-558.

4. F.E.Luddy, R. A. Balford, S. F. Herb and M. Paul. 1968. A rapid and quantitative
procedure for the production of methyl esters of butter oil and other fats. J. Am. Oil
Chem. Soc., 45: 549-552.

5. B. Griffing. 1956. Concept of general and specific combining ability in relation to
diallel crossing system. Aust. J. Biol. Sci., 9: 463-493.

6. S.Alam, T.Murasan and S. Dancesey. 1984. The heritability of yield components and
of protein and oil contents in soybean (G. max (L.) Merr.). Probl. Genet. Teoret. Aplic.,
16(2): 131-140.



286 S. R. Sharma et al. [Vol. 54, No. 3

7. F. Ghassemi and B. Yazdi-Samadi. 1987. Genetic estimation of eight quantitative
characters in soybean (G. max (L.) Merr.). Iran. J. Agr. Sci., 17(3-4): 31-43.

8. K. H. Liu. 1988. Analysis of combining ability and heritability of protein, oil and
other components of F2 of soybean. Acta Agron. Sin., 14(4): 303-309.

9. E.W.Frankel. 1980. Soybean oil flavour stability. In: Handbook of Soy Oil Processing
and Utilization. American Soybean Association. St. Louis, Mo, USA: 229-224.

10. T. H. Smouse. 1979. A review of soybean oil reversion flavour. J. Am. Oil Chem. Soc.,
56: 747A-750A.

11. H.D.Upadhyaya, K. Gopal, H. L. Nadaf and S. Vijay Kumar. 1992. Combining ability
studies for yield and its components in groundnut. Indian J. Genet., 52(1): 1-6.



