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Abstract- Genetic variability and character association in 18 advanced breeding lines (Fs) with two diverse parents of mungbean for different quantitative characters
were studied in kharif 2012. The analysis of variance revealed highly significant difference for all characters, under study among the genotypes, indicating the presence
of sufficient amount of variability in the genotypes. Thus, there is ample scope for selection of different quantitative characters for crop improvement. The highest GCV
and PCV were observed for primary branches per plant and biological yield per plant respectively. High estimates of genetic advance as percent of mean were
observed for plant height and biological yield per plant. High significant positive correlation was recorded for biological yield per plant and significant negative
association for 100 grain weight at both genotypic and phenotypic levels with grain yield per plant and biological yield per plant, harvest index, pods per plant, plant
height, days to maturity, pod length and 100 grain weight had direct positive effect on grain yield per plant.
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Introduction

Mungbean (Vigna radiata L. Wilczek) is an important pulse crop which is annual
legume. It is well suited to dry areas, mainly under irrigated conditions. It has the
diploid chromosome number 2n = 2x = 22 [1]. Mungbean is cultivated in tropical,
subtropical and temperate zones of Asia including Bangladesh, India, Pakistan,
Myanmar, Indonesia, Philippines, Sri Lanka, Nepal, China, Korea and Japan. The
world average mungbean yield is about 400 kg/ha and India is the largest
producer with more than 50% of world production. In India the area under
mungbean production is 3.55 million hectare, the production of mungbean is
1.39mt, the productivity of the mungbean is 512 kg/ha [2]. It is a short duration
crop and grown as sole as well as inter and multiple cropping system, hence it
contributes to increase the income of marginal farmers. Mungbean occupies an
important position due to its high seed protein content (22 to 24%) and ability to
restore the soil fertility through symbiotic nitrogen fixation [3]. It is rich in essential
amino acids specially lysine, which is deficient in most of the cereal grains.
Therefore, it is very much essential to improve its yield. For yield improvement, it
is essential to have knowledge on variability of different characters. The variability
of a biological population is an outcome of genetic constitution of individuals
making up that population in relation to prevailing environment. A survey of
genefic variability with the help of suitable parameters such as genotypic
coefficient of variation, heritability and genetic advance are absolutely necessary
to start an efficient breeding program [4]. The coefficient of correlation between
yield and its contributing traits show a complex relationship. Path coefficient
analysis partitions the components of correlation coefficient into direct and indirect
effects and visualizes the relationship in more meaningful way. Information
regarding inheritance of grain yield and its closely related components is essential
to efficiently exploit the available genetic diversity in mungbean for seed yield [5].

Present research work was planned with the following objectives. First objective
was to assess the genetic variability existing among morphological as well as yield
parameters along with their heritability and genetic advance for understanding the
mode of inheritance of quantitative traits in mungbean. Secondly, genetic
correlations and direct and indirect effects of economically useful traits with seed
yield were also investigated.

Materials and Methods

The experimental material comprised 18 advanced breeding lines (F5) with two
diverse parents of mungbean [Table-1] grown in Randomized Block Design with 4
replications at JNKVV, CoA, Rewa in kharif 2012. Standard agronomic package of
practices was followed to raise a healthy crop. The data were recorded on eleven
characters, viz., days to 50% flowering, days to maturity, plant height, number of
primary branches, pods/plant, pod length, grains/pod, 100 grain weight, biclogical
yield/plant, harvest index and grain yield/plant. The data for each trait was
statistically analysed using analysis of variance recommended for randomized
complete block design. F-test followed by least significant difference test was
applied for means analysis. The mean values were used to obtain analysis of
variance as per methodology advocated by [6]. PCV and GCV were calculated by
the formula given by [7], heritability in broad sense (h?) by [7,8] and genetic
advance i.e. the expected genetic gain was calculated by using the procedure
given by [9]. Correlation coefficient and path coefficient analysis was worked out
as method suggested by [10,11] respectively. Genetic and phenotypic correlations
among the traits were determined by [12] method.

Results and Discussion
Genetic variability analysis
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The estimate of genotypic coefficient of variation (GCV), phenotypic coefficient of
variation (PCV), heritability (h%) and genetic advance as 5% of mean (GAM) for
11 different characters were presented in [Table-2]. The coefficient of variation
indicated that there were significant differences among the genotypes for
measured characters. The phenotypic coefficient of variation (PCV) was slightly
higher than the genotypic coefficient of variation (PCV) for all the characters
suggesting the presence of environmental influence to some extent in the
expression of these characters. The highest estimate of genetic variability was
observed for biological yield followed by number of primary branches per plant,
harvest index and plant height. Similarly, high magnitude of genotypic coefficient
of variation was also reported by [13] for number of primary branches per plant
and plant height in mungbean. Moreover, in the present study, high heritability
was manifested by days to 50% flowering and plant height followed by days to
maturity. Previously, high heritability for these traits has also been reported by
[14,15] and for plant height observed by [16]. The estimate of genetic advance as
percentage of mean high for biological yield per plant, number of primary
branches per plant and harvest index in mungbean genotypes of present study.
The high estimates of genetic advance as percentage of mean were also reported
by [17] for biological yield per plant, [18] for harvest index.

Character association

Correlation coefficient analysis

Correlation coefficient analysis among grain yield and its contributing characters
were shown in [Table-3].

Table-1 List of mungbean genotypes used in the study
S. No. \ Name of genotypes S. No.

Name of genotypes

1. | TIM3X Pusa Vishal 1. | TIM3XHUM 1
2. | PDM11XK 851 12 Ganga 8 X Pusa Vishal
3. | HUM1XPDM11 13. | HUM1XPusa Vishal
4. | PDM11XHUM1 14, | PDM139XTIM3

5, TJM3 X Ganga 8 15. PDM 139 X LGG 460
6. HUM 1 X LGG 460 16. HUM 1 X Ganga 8

1. Ganga 8 XHUM 1 17. Ganga 8 XK 851

8. Ganga 8 XTJM 3 18. HUM1XTJM3

9. HUM 1 XK 851 19. Pusa Vishal (check)
10. PDM 11 XTIM 3 20. HUM 6 (check)
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Fig-1 Genetic parameters of variation

Grain yield per plant had positive (Phenotypic) association with primary branches
per plant, pods per plant, biological yield per plant and harvest index. Whereas
grain yield per plant had negative correlation with days to 50% flowering, days to
maturity, plant height, pod length, grains per pod and 100-grain weight. The
experimental findings of this study are similar with [19,20] while, not recorded by
[16]. Positive association between grain yield and biological yield observed by
[17,21-23]. [24] mentioned that yield had significant positive correlation with
number of pods per plant. Strong negative association was observed between
number of seeds per pod and 1000-grain weight.

Parameters Days to 50% Days to Plant Primary

Flowering Maturity Heightcm  Branches/Plant

Table-2 Estimation of mean, range, co-efficient of variation (PCV and GCV) heritability, genetic advance and genetic gain in mungbean genotypes

Mean
Range Lowest :
Highest 54.16
GCV 10.02
PCV 10.32
h? (Broad Sense) 0.97
GAM 5% 2119
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Fig-2 Genotypic and Phenotypic path diagram
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Path analysis

Path coefficient analysis [Table-4] revealed that positive direct effect of plant
height, pods per plant, biological yield and harvest index is confirmed by
[16,18,19,23,25-27]. These traits also recorded strong positive correlation with
grain yield per plant (except plant height, which had non-significant negative
association with grain yield) which was in accordance with the result of [17].
Similarly primary branches per plant had recorded high positive indirect effect on
grain yield via number of pods per plants and highly negative indirect effect
through harvest index and biological yield per plant. This indicates that the high
yielding mungbean genotypes could be obtained by selecting plants having more
pods per plant, and a direct selection through these characters should be
effective. These findings are in agreement with [17,28,29).

Conclusion

In aforesaid discussion it can be concluded that the magnitude of all the
phenotypic variances was higher than genotypic variances showing the
pronounced effects of environment. Higher heritability showed additive effects and
more gain of selection in next generations when coupled with high genetic
advance. The seed yield is an important parameter among all the morphological
as well as yield traits. Improvement in seed yield in mungbean could be brought
through selection of component characters directly concerned with final yield in
pulse crops like days to 50% flowering, days to maturity, plant height along with
pods per plant and biological yield per plant for the improvement of grain yield in
mungbean.
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Character

Days to 50%

Days to

Table-3 Phenotypic and genotypic correlations between seed yield and its component characters

Plant

Primary Branches

Pods

Pod

Grains per

100

Biological Yield

harvest Index

Grain Yield per

Flowering Maturity Height cm

Per Plant

Per Plant

Length

Pod

Grain Weight per Plant

Plant

Days to 50% Flowering P 0.8552* 0.2664* -0.1801 0.2508* 0.0416 0.1511 -0.289™ -0.2286* 0.1455 -0.2372
G 0.8627 0.2670 -0.2154 -0.2539 0.0576 0.1550 -0.3942 -0.2420 0.1500 -0.2514
Days to Maturity P - 0.2236* -0.1560 0.2310* 0.0184 0.1341 -0.2468* -0.1185 -0.0059 -0.2158
G 0.2252 -0.1759 -0.2317 0.0208 0.1389 -0.3232 -0.1200 -0.009%4 -0.2259
Plant P - -0.8688** 0.9773* 0.7565* 0.9251* 0.0131 -0.0033 -0.0923 -0.1482
Height cm G -0.9940 -0.9902 0.9106 0.9366 0.0181 -0.0020 -0.0937 -0.1534
Branches P - 0.8676* -0.7954* 0.8142** -0.0566 -0.0405 0.1347 0.1202
| Plant G 1.0008 0.98%4 -0.9304 -0.0291 -0.0519 0.1536 0.1441
Pods P -~ -0.7816** 0.8941** -0.0312 -0.0262 0.1251 0.1519
| Plant G 0.9250 -0.9197 -0.0651 -0.0325 0.1308 0.1580
Pod P - 0.7761** 0.0178 0.1745 -0.2247* -0.0128
Length G 0.9354 0.0498 0.2714 -0.3023 -0.0246
Grains P - 0.0523 0.1379 -0.1869 -0.0373
| Pod G 0.0411 0.1540 -0.1939 -0.0296
100 Grain Weight P -0.0747 -0.1659 -0.2662*
G -0.1090 -0.2393 -0.3877
Biological P - -0.7433* 0.6157*
Yield G -0.7468 0.5827
Harvest P - 0.0465
Index G 0.0866
Grain Yield P
G

**Significant at 1% level of significance

*Significant at 5% level of significance

Table- 4 Phenotypic and genotypic path coefficients of ten yield components to yield in Fs population

Character Days to 50% Days Plant Height Primary Branches/ Pods/ Plant Pod Length Grains/ Pod 100 Grain Biological Yield harvest Index Grain Yield
Flowering To Maturity Plant Weight per plant ()
Days to 50% Flowering P -0.1608 ] 0.0006 -0.0930 0.0030 R 0.1665 -0.2373*
G -0.2565 04242 0.6658 0.1521 -0.8506 0.0406 -0.0958 -0.1404 -0.4146 0.2237 -0.2515
Days to Maturity P -0.1375 0.1244 0.0696 0.0005 -0.0856 0.0013 -0.0043 -0.0059 -0.1718 -0.0067 -0.2159*
G 0.2213 0.4917 0.5616 0.1242 -0.7764 0.0147 -0.0858 -0.1151 -0.2056 -0.0140 -0.2260
Plant Height cm P -0.0428 0.0278 0.3114 0.0028 -0.3623 0.0543 -0.0293 0.0003 -0.0048 -0.1057 -0.1482
G -0.0685 0.1107 2.4934 0.7019 -3.3174 0.6420 -0.5788 0.0065 -0.0034 -0.1398 -0.1534
No. of Primary Branches/ Plant P 0.0290 -0.0194 0.2705 -0.0033 0.3216 -0.0570 0.0258 -0.0013 -0.0588 0.1542 0.1203
G 0.0553 -0.0865 2.4784 -0.7062 3.3527 -0.6975 0.5750 -0.0104 -0.0890 0.2291 0.1442
Pods/ Plant P 0.0403 -0.0287 0.3043 -0.0028 0.3707 -0.0561 0.0284 -0.0007 -0.0380 0.1432 0.1519
G 0.0651 -0.1139 2.4690 -0.7067 3.3501 -0.6521 0.5684 -0.0232 -0.0556 0.1951 0.1581
Pod Length P -0.0067 0.0023 0.2356 0.0026 -0.2897 0.0717 -0.0246 0.0004 0.2528 -0.2572 -0.0128
G -0.0148 0.0102 2.2705 0.6987 -3.0989 0.7050 -0.5781 0.0177 0.4650 -0.4508 -0.0246
Grains/ Pod P -0.0243 0.0167 0.2880 0.0027 -0.3314 0.0557 -0.0317 0.0012 0.1998 -0.2140 -0.0373
G -0.0398 0.0683 2.3353 0.6570 -3.0811 0.6595 0.6180 0.0146 0.2637 -0.2892 -0.0296
100 Grain Weight P 0.0465 -0.0307 0.0041 0.0002 -0.0116 0.0013 -0.0017 0.0238 -0.1083 -0.1899 -0.2663*
G 0.1011 -0.1589 0.0452 0.0205 -0.2181 0.0351 -0.0254 0.3562 -0.1867 -0.3568 -0.3878
Biological Yield per Plant P 0.0368 0.0147 0.0010 0.0001 -0.0097 0.0125 -0.0044 -0.0018 1.4489 -0.8509 0.6158*
G 0.0621 -0.0590 0.0050 0.0367 -0.1087 0.1914 -0.0952 -0.0388 1.7130 11137 0.5828
harvest Index P -0.0234 -0.0007 0.0287 -0.0004 0.0464 -0.0161 0.0059 -0.0039 -1.0771 11447 0.0466
G -0.0385 -0.0046 0.2337 -0.1085 0.4382 -0.2131 0.1199 -0.0852 -1.27192 1.4914 0.0866
r= Correlation coefficient between traits
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