
Pak. J. Bot., 42(2): 971-976, 2010. 

GENETIC DIVERGENCE AND CORRELATION STUDIES OF 
SOYBEAN [GLYCINE MAX (L.) MERRILL.] GENOTYPES 

 
ZAFAR IQBAL1, MUHAMMAD ARSHAD, MUHAMMAD ASHRAF2, REHAN NAEEM3, 

MUHAMMAD FAHEEM MALIK4 AND ABDUL WAHEED  

 
1Bio-Resource Research Centre, Islamabad 

Department of Botany, Pir Mehr Ali Shah Arid Agriculture University, Rawalpindi, Pakistan. 
2 Oilseed Program, National Agriculture Research Center, Islamabad 

3Department of Biotechnology, Kohat University of Science and Technology, Pakistan 
4Department of Environmental Science, University of Gujrat, Pakistan. 

1Corresponding author’s e-mail: zafar_narc@yahoo.com 
 

Abstract 
 

A study was carried out in National Agriculture Research Centre, Islamabad during autumn 
2004 and 2005 to determine the variability and association among 9 traits in 139 soybean 
genotypes. The traits viz., days to maturity, plant height at maturity, number of branches per plant, 
number of pods per plant, 100-seed weight (g), oil content, grain yield per plant (g), biological 
yield per plant (g) and harvest index were studied. Results of analysis of variance showed 
significant differences among genotypes in terms of traits under study, which indicate the existence 
of genetic variation. Correlation coefficient indicated that the grain yield was positively and 
significantly correlated with all studied traits except plant height, which showed non-significant 
association during both years. Oil content showed significant and positive correlation with grain 
yield, 100-seed weight, and harvest index while significantly negative correlation were observed 
with days to maturity, plant height and number of branches per plant. Significantly positive 
correlations were observed for: days to maturity and plant height and number of branches per plant; 
number of branches per plant and number of pods per plant; number of pods per plant and 
biological yield per plant and harvest index; 100-seed weight and oil content; harvest index and 
100-seed weight and biological yield per plant. Results obtained from this study can make better 
choice for soybean breeders for selecting genotypes among large number of accessions.  
 
Introduction 
 

The soybean [Glycine max (L.) Merrill] is a papilionoid legume that has a fairly wide 
range of adaptation involving a wide array of climatic, soil and growth conditions though it 
is mostly grown on rain-fed land (Lackey, 1977; Fageria et al., 1997). It is now cultivated 
throughout East and South East Asia for food, animal feed and medicine. It is a miraculous 
crop due to its extraordinary qualities, it contains about 37-42% of good quality protein, 6% 
ash, 29% carbohydrate and 17-24% oil comprising 85% poly unsaturated fatty acid with 
two essential fatty acids (lenoleic and linolenic acid) which are not synthesized by the 
human body (Antalina, 2000; Balasubramaniyan & Palaniappan, 2003). At present, in 
Pakistan it is grown on a very small area only in NWFP province. Average yield of soybean 
is low as compared to other soybean growing countries. On average of 5 years (2001-2005), 
the yield was 1000 kg ha-1 (Anon., 2007-2008). 

The genetic diversity is a key component of any agricultural production system. The 
material from diverse geographical origin of the crop species can help to ensure 
conservation of co-adapted gene complexes (Brown, 1978; Frankel & Souel, 1981; Frankel, 
1984; Frankel et al., 1995). The application of genetic variation can also be manipulated 
either for selecting superior genotypes or to be utilized as parents for the development of 
future cultivars through hybridization. Many tools are now available for studying genetic 
variability among accessions including total seed protein, isozymes and various types of 
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molecular markers. However, morphological characterization is the first step in the 
description and classification of the germplasm (Smith & Smith, 1989; Rabbani et al., 
1998). The scope of plant genetic improvement through the manipulation of available 
genetic variability is still equally believed by all plant scientists.  The importance of genetic 
diversity in plant breeding is obvious from the results obtained in different crops (Smartt, 
1990; Ghafoor et al., 2001; Upadhyaya et al., 2002; Upadhyaya, 2003).   

Grain yield, an extremely complex trait, is the result of the expression and 
association of several plant growth components. Correlation coefficients, although very 
useful in quantifying the size and direction of trait associations, can be misleading if the 
high correlation between two traits is a consequence of the indirect effect of other traits 
(Dewey & Lu, 1959). High and positive correlations were observed between all the pairs 
of characters evaluated in the field, indicating the possibility of obtaining indirect gains 
through the selection of high heritability characters (Oliveira et al., 2000). Zeinali et al., 
(2002) reported significant differences among cultivars in terms of traits under study, 
which indicate the existence of genetic variations. Results showed that protein 
percentage, 100 seed weight, flowering date, seed filling period and maturity date had 
significant negative correlation, while number of seeds per pod had significant positive 
correlation with oil percentage. Bangar et al., (2003) evaluated 16 soybean genotypes to 
determine the correlation among component characters and yield. Correlation coefficients 
indicated that the seed was positively and significantly correlated with 100 seed weight 
and followed by days to maturity, plant height and days to 50% flowering. Days to 
maturity, plant height, pod number per plant and 100 seed weight among themselves 
were positively significant. Chamundeswari et al., (2003) estimated that seed yield 
showed positive correlation with number of pods per cluster, number of clusters per 
plant, number of pods per plant and biological yield per plant. The objective of this study 
was to determine genetic variability from the available germplasm pool and association 
between yield and yield components.  
 
Materials and Methods 
 

One hundred and thirty nine genotypes of soybean including three approved varieties 
viz., NARC-I, NARC-II and Ajmeri were evaluated for some morphological traits under 
field conditions at the National Agricultural Research Center (NARC), Islamabad (33.40 

oN and 73.07 oE). The meteorological data of the experimental location during soybean 
growing seasons are shown in Table 1. The experiment was planted on 13 July 2004 and 
7 July 2005 in augmented field design (Federer & Ragavarao, 1975); each plot consisted 
of two rows of 5 meter long, row to row spacing was 45 cm and maintaining 20 plants 
per meter. Data were recorded for 9 quantitative traits viz., days to maturity, plant height 
at maturity, number of branches per plant, number of pods per plant, 100-seed weight (g), 
oil content (%), grain yield per plant (g), biological yield per plant and harvest index. The 
data for days to maturity were recorded on line basis at 90% pod maturity and each 
genotype was represented by a single value. Ten plants randomly selected from each plot 
were used to record data viz., plant height, number of branches per plant, number of pods 
per plant, 100-seed weight (g) grain yield per plant (g), biological yield per plant (g) and 
harvest index (%). The oil contents were analyzed through nuclear magnetic resonance 
(NMR), whole seeds were used after drying at 50oC for more than 3 hours subsequently 
cooled at room temperature in a desiccator. The NMR used in this study was Newport 
4000 Analyzer from Oxford Analytical Instruments Ltd. UK, and study was conducted by 
following method described previously by Tomi et al., (1995). The data recorded were 
analyzed for analysis of variance and correlation coefficients were computed using 
“SPSS” for Windows following the methods of Steel & Torrie (1980). 
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Table 1. Meteorological data of NARC, Islamabad during soybean growing seasons. 
Year 2004 Year 2005 

Temperature °C Temperature °C 
 

Minimum Maximum 
Rainfall

mm Minimum Maximum 
Rainfall 

mm 
July 22.76 36.33 162.50 22.45 34.05 193.00 
August 21.58 33.62 343.10 23.12 34.24 214.10 
September 20.81 34.61 30.50 22.44 34.03 58.60 
October 12.65 27.84 80.80 14.80 31.55 54.30 
November 6.86 25.63 19.80 7.00 25.52 6.30 
Annual 14.26 29.56 1037.12 13.44 28.34 949.60 

 
Table 2. Analysis of variance of 139 soybean genotypes for nine quantitative traits evaluated at NARC, 

Islamabad during 2004 and 2005. 
Source D.F DM PH BR PD HSWT OC GY BY HI 
Genotypes 138 84.6** 554.96** 2.72** 957.40** 11.13** 6.70** 103.67** 453.62** 86.33**
Years 1 19.16 182.51 11.50** 159.60 13.17** 3.27* 144.84** 297.78** 61.69**
Error 138          
Total 277          
DM= Days to maturity, PH= Plant height, BR= No of branches per plant, PD= No. of pods per 
plant, HSWT= 100-Seed weight, OC= Oil content, GY= Grain yield per plant, BY= Biological 
yield per plant, HI= Harvest index 
M.S= Mean square 
*   = Significant at the 0.05 probability level 
** = Significant the 0.01 probability level 
 
Results and Discussion  
 
Analysis of variance: Results from the combined analysis of variance (Table 2) showed 
that highly significant difference existing among all genotypes in term of all traits 
measured; thus indicating that there is variability in genotypes studied. This result 
implied that this population of soybean genotypes would respond positively to selection. 
The results of present study are in line with those of Zafar et al., (2008), Arshad et al., 
(2006) Jyoti & Tyagi (2005), Rajesh et al., (2004) and Gawande et al., (2002) who 
observed a wide range of variability for traits under study. 
 
Correlation: Knowledge of the relationship among plant characters is useful while 
selecting traits for yield improvement. The correlation coefficients among quantitative 
traits were computed for the years 2004 and 2005 and are presented in Tables 3 and 4, 
respectively. Results showed that grain yield per plant had significant and positive 
correlation with all studied traits except plant height per plant which had positive 
association but non-significant (Tables 3 and 4). The highest positive correlation were 
observed in number of pods per plant (r = 0.84** and 0.87**) and biological yield per 
plant (r = 0.92** and 0.95**) followed by harvest index, 100-seed weight, number of 
branches per plant, days to maturity and oil content during both years. There was 
significant and positive correlation of oil contents with 100-seed weight (r = 0.51** and 
0.57**), grain yield per plant (r = 0.17* and 0.20*) and harvest index (r = 0.45** and 
0.52**) while significantly negative association with plant height (r = -0.27** and -
0.42**) and number of branches per plant (r = -0.22** and -0.18*) were observed during 
both years (Tables 3 and 4). Significantly positive correlations were also observed for 
days  to  maturity and plant height and number of branches per plant; number of branches  
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per plant and number of pods per plant; number of pods per plant and biological yield per 
plant and harvest index; 100-seed weight and oil content; harvest index and 100-seed 
weight and biological yield per plant. In general a significant positive correlation was 
observed between most of the traits. However, negative correlation was also found 
among certain characters in the present study. The results are in agreement with Faisal et 
al., (2007) who observed significant and positive correlation of grain yield with days to 
maturity, plant height and number of branches per plant. Arshad et al., (2006) also 
reported significant correlation of grain yield with days to maturity, number of branches 
per plant and 100-seed weight. Basavaraja et al., (2005) determined the positive 
correlation of seed yield with 100-seed weight and harvest index. Jyoti & Tyagi (2005) 
revealed significant and positive correlation of seed yield per plant with biological yield 
per plant and 100-seed weight. Liu et al., (2005) also reported positive association of 
yield with days to maturity. Bangar et al., (2003) observed that the seed yield was 
positively and significantly correlated with 100-seed weight and followed by days to 
maturity, number of pod per plant and 100-seed weight among themselves were also 
positively significant. Chamundeswari et al., (2003) reported positive correlation of seed 
yield with number of pods per plant and biological yield per plant. Significant positive 
correlation of yield with number of pods per plant and 100-seed weight characters has 
been reported by Khanghah & Sohani, (1999) in soybean.  

In conclusion, the study showed the significant differences among genotypes in 
terms of traits which indicate the existence of genetic variation. The results revealed that 
days to maturity, number of pods per plant and number of branches per plant correlated 
significantly with grain yield. Similarly, 100-seed weight, grain yield per plant and 
harvest index showed significant positive correlation with oil content. These findings 
suggest that the characters showing positive correlation could effectively be utilized in 
crop improvement program and develop new soybean varieties.  
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