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Abstract – Genetic variability and divergence for ten 

economically important traits in 51 genotypes (50 mutant 

lines of mungbean variety K 851+ one control) in M

generation were studied. Number of pods/plant for high GCV 

was recorded. While number of primary branches/plant and 

number of pods/plant showed high PCV. All the traits 

showed high heritability, whereas, plant height, number of 

primary branches/plant, number of clusters/plant, number of 

pods/plant and seed yield/plant showed high genetic advance. 

On the basis of D2 values, a total of five cluster were 

obtained, indicating that induced mutations are effective in 

creating genetic divergence. Maximum number of mutant 

lines were included in cluster I, cluster II and cluster III 

whereas only control was present in cluster IV. The 

maximum inter-cluster distance was recorded for cluster IV. 

Cluster V, Cluster I, cluster II and cluster IV were recorded 

for high plant height and maximum number of se

seed index, pod length and number of clusters/plant. The 

results from the present experiment concluded that MML

could be superior mutant line with high number of clusters 

per plant, number of pods per plant, seed index and seed 

yield per plant.  

 

Keywords – Variability, GCV, PCV, Heritability

Advance and Genetic Diversity.  

 

I. INTRODUCTION

 

Mungbean is the third most important pulse crop with an 

average yield of 697 kg/ha and production 3.42 million 

tonnes in India (FAOSTAT). However, 

genetic variability is available in cultivated population of 

mungbean. As an alteration, induced mutation can act as 

potential generation of variability to be used in entire 

breeding programmes. Gamma irradiation can induce 

useful as well as harmful mutation in plants. It is therefore 

necessary to predict the most beneficial dose of gamma 

rays for improvement of specific traits of crop plants 

(Muhammad et al. 2001). Parameters such as genotypic 

coefficient of variation, heritability and genetic

are absolutely necessary to start an efficient breeding 

program (Mishra et al. 2008). Therefore, proper evaluation 

of the extent of genetic variation available for yield 

components, their variability values and genetic advance 

could be of great help to the breeder (Tabasum et al. 

2010). Study of genetic diversity in genetic resources is a 

critical factor to better understand the evolutionary and 

genetic relationships among accession and to select 

germplasm in a more systemic and effective way (Lava

et al. 2008). Keeping these points in consideration the 

present study focused on following objectives (1) To 

assess induced variability in M3 generation of mungbean 
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Genetic variability and divergence for ten 

economically important traits in 51 genotypes (50 mutant 

lines of mungbean variety K 851+ one control) in M3 

f pods/plant for high GCV 

was recorded. While number of primary branches/plant and 

number of pods/plant showed high PCV. All the traits 

showed high heritability, whereas, plant height, number of 

primary branches/plant, number of clusters/plant, number of 

ods/plant and seed yield/plant showed high genetic advance. 

values, a total of five cluster were 

obtained, indicating that induced mutations are effective in 

creating genetic divergence. Maximum number of mutant 

uster I, cluster II and cluster III 

whereas only control was present in cluster IV. The 

cluster distance was recorded for cluster IV. 

Cluster V, Cluster I, cluster II and cluster IV were recorded 

for high plant height and maximum number of seeds/pod, 

seed index, pod length and number of clusters/plant. The 

results from the present experiment concluded that MML-26 

could be superior mutant line with high number of clusters 

per plant, number of pods per plant, seed index and seed 

Variability, GCV, PCV, Heritability, Genetic 

NTRODUCTION 

Mungbean is the third most important pulse crop with an 

average yield of 697 kg/ha and production 3.42 million 

tonnes in India (FAOSTAT). However, very limited 

genetic variability is available in cultivated population of 

mungbean. As an alteration, induced mutation can act as 

potential generation of variability to be used in entire 

breeding programmes. Gamma irradiation can induce 

armful mutation in plants. It is therefore 

necessary to predict the most beneficial dose of gamma 

rays for improvement of specific traits of crop plants 

(Muhammad et al. 2001). Parameters such as genotypic 

coefficient of variation, heritability and genetic advance 

are absolutely necessary to start an efficient breeding 

2008). Therefore, proper evaluation 

of the extent of genetic variation available for yield 

components, their variability values and genetic advance 

lp to the breeder (Tabasum et al. 

2010). Study of genetic diversity in genetic resources is a 

critical factor to better understand the evolutionary and 

genetic relationships among accession and to select 

germplasm in a more systemic and effective way (Lavanya 

et al. 2008). Keeping these points in consideration the 

present study focused on following objectives (1) To 

generation of mungbean 

variety K851. (2) To estimate genetic diversity in M

generation of mungbean variety K851.

 

II. MATERIAL AND 

 

Present investigation was conducted at the Field 

Experimentation Center, Department of Genetics and Plant 

Breeding, Allahabad School of Agriculture, Sam 

Higginbottom Institute of Agriculture,

Sciences, Allahabad during Kharif 2010. The material 

comprised of M1 and M2 generations produced from 

physical mutagen (Gamma rays) on mungbean variety 

K851. The mutagen namely gamma rays with 10 different 

concentrations (5, 10, 15, 20, 25,

kR) were applied. During kharif 2010, the M

of certain M2 mutant progenies were grown. The M

generation was derived individual selection of seed from 

M2 plants. These individual M

selected from high yielding M

statisticaliy significant mean and significantly high CV 

than their respective parent). Thus, M

progenies were selected from the mungbean variety K851 

and raised. The means of M3 progenies were an

variance as per the method suggested by Fisher, 1936. The 

statistical parameters were analyzed as per the method 

suggested by (1) Genetic variability (Genotypic coefficient 

of variation, phenotypic coefficient of variation, 

environmental coefficient of variation (Burton, 1952), 

Heritability (Broad sense) (Burton and Devane, 1953), 

Genetic advance (Johnson et al. 

diversity (D
2
- Statistic (Mahalanobis, 1936). The entire 

material was divided into 3 groups with 17 M

each. Each group of M3 progenies was accommodated in a 

separate block. A popular variety K851 was chosen as 

control in each block. Thus in each block, 17 M

and one control were grown in plots of single row after 

randomization. Each row was 2 m long and spaced 30 cm 

apart with plant to plant distance of 10 cm. The data was 

recorded for a total of eleven characters on five plants 

selected randomly.  

 

III. RESULTS AND 

 

Due to M3 progenies, control and due to treatments the 

mean sum of squares were significant for all ten 

characters. Both GCV and PCV were closely comparable 

indicating less influence of environment. Higher 

magnitude of PCV (30.14) and GCV (29.59) were 

recorded for the trait number of pods per plant. More 
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variety K851. (2) To estimate genetic diversity in M3 

generation of mungbean variety K851. 

ATERIAL AND METHODS 

Present investigation was conducted at the Field 

Experimentation Center, Department of Genetics and Plant 

Breeding, Allahabad School of Agriculture, Sam 

Higginbottom Institute of Agriculture, Technology and 

Sciences, Allahabad during Kharif 2010. The material 

generations produced from 

physical mutagen (Gamma rays) on mungbean variety 

K851. The mutagen namely gamma rays with 10 different 

concentrations (5, 10, 15, 20, 25, 30, 35, 40, 45, and 50 

kR) were applied. During kharif 2010, the M3 generation 

mutant progenies were grown. The M3 

generation was derived individual selection of seed from 

plants. These individual M2 plants were, in turn, 

2 progenies (those showing 

statisticaliy significant mean and significantly high CV 

than their respective parent). Thus, M3 progenies of 50 M2 

progenies were selected from the mungbean variety K851 

progenies were analyzed for 

variance as per the method suggested by Fisher, 1936. The 

statistical parameters were analyzed as per the method 

suggested by (1) Genetic variability (Genotypic coefficient 

of variation, phenotypic coefficient of variation, 

ient of variation (Burton, 1952), 

Heritability (Broad sense) (Burton and Devane, 1953), 

et al. 1955). (2) Genetic 

Statistic (Mahalanobis, 1936). The entire 

material was divided into 3 groups with 17 M3 progenies 

progenies was accommodated in a 

separate block. A popular variety K851 was chosen as 

control in each block. Thus in each block, 17 M3 progenies 

and one control were grown in plots of single row after 

w was 2 m long and spaced 30 cm 

apart with plant to plant distance of 10 cm. The data was 

recorded for a total of eleven characters on five plants 
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progenies, control and due to treatments the 

sum of squares were significant for all ten 

characters. Both GCV and PCV were closely comparable 

indicating less influence of environment. Higher 

magnitude of PCV (30.14) and GCV (29.59) were 

recorded for the trait number of pods per plant. More 
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recently high PCV and GCV was reported for number of 

pods per plant in mutant lines Momin et al. (2006). In the 

present investigation, this was also substantiated by the 

higher values of broad sense heritability observed for all 

characters in mutants lines in M3 generation of mungbean 

(Table 1). Moderate to high heritability estimates in M

generation for yield components in mungbean have also 

been reported by Sahu and Patra (1997). The extreme 

utility of GCV and heritability in practicing selection in 

breeding programe has already been demonstrated by 

Burton (1952). The number of pods per plant and plant 

height exhibited relatively moderate value of genetic 

advance. Johnson et al. (1955) suggested that heritability 

and genetic advance when calculated together would 

more useful predicting the resultant effect of selection on 

phenotypic expression.  

On the basis of significantly higher mean for seed yield 

per plant, 20 mutant lines of M3 progenies found better 

than control K851 (10.77 g/plant). Additionally the m

lines exhibiting higher yield also showed significant 

higher number of pods per plant, seeds per pod, clusters 

per plant. All mutant lines had shown high significance 

except one mutant line for plant height. The M

exhibiting better yield than parents have been reported by 

Yadav and Singh (1988). Similarly, Khan and Wani 

(2006) have also reported in M3 generation mutant of Pusa 

Baisakhi variety of mungbean.  

In order to maintain, evaluate and utilize germplasm 

effectively, it is important to investigate the extend to 

available genetic diversity (Mohammadi, 2003). The fifty 

mutant lines and one control of variety K851 of mungbean 

were grouped into five clusters using Non Hierarchical 

Euclidean cluster analysis. The results of cluster analysis 

are shown in table 2. As a result cluster I, II and III 

consisted of 15 mutant lines, cluster IV of 5 mutant lines 

and only control was present in cluster V. Natarajan et a

(1988) also grouped a total of 45 genotypes in to five 

Table 1: Coefficient of variation, Heritability and Genetic Advance for 10 yield contributing character

S. 

No.  

Characters  

1 Days to 50% flowering 

2  Plant height (cm)  

3  Primary branches per Plant  

4  Clusters per Plant  

5  Pods per Plant  

6  Days to maturity  

7  Pod length (cm)  

8  Seeds per Pod  

9  Seed index (g)  

10  Seed yield per Plant (g)  

Table 2: Distribution of 50 mungbean mutant lines into different clusters

Cluster No. No. of Mutant Lines 

I 15 

II 15 

III 15 
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high PCV and GCV was reported for number of 

pods per plant in mutant lines Momin et al. (2006). In the 

present investigation, this was also substantiated by the 

higher values of broad sense heritability observed for all 

neration of mungbean 

(Table 1). Moderate to high heritability estimates in M3 

generation for yield components in mungbean have also 

been reported by Sahu and Patra (1997). The extreme 

utility of GCV and heritability in practicing selection in 

rame has already been demonstrated by 

Burton (1952). The number of pods per plant and plant 

height exhibited relatively moderate value of genetic 

advance. Johnson et al. (1955) suggested that heritability 

and genetic advance when calculated together would prove 

more useful predicting the resultant effect of selection on 

On the basis of significantly higher mean for seed yield 

progenies found better 

than control K851 (10.77 g/plant). Additionally the mutant 

lines exhibiting higher yield also showed significant 

higher number of pods per plant, seeds per pod, clusters 

per plant. All mutant lines had shown high significance 

except one mutant line for plant height. The M3 progenies 

han parents have been reported by 

Yadav and Singh (1988). Similarly, Khan and Wani 

generation mutant of Pusa 

In order to maintain, evaluate and utilize germplasm 

effectively, it is important to investigate the extend to 

available genetic diversity (Mohammadi, 2003). The fifty 

mutant lines and one control of variety K851 of mungbean 

using Non Hierarchical 

Euclidean cluster analysis. The results of cluster analysis 

are shown in table 2. As a result cluster I, II and III 

consisted of 15 mutant lines, cluster IV of 5 mutant lines 

and only control was present in cluster V. Natarajan et al. 

(1988) also grouped a total of 45 genotypes in to five 

clusters by D
2
 analysis. The results showed that the cluster 

I has the highest mean for plant height, pod length, seeds 

per pod and seed index. Cluster II was recorded high mean 

values for days to 50% flowering, cluster per plant and 

pods per plant and cluster IV for primary branches per 

plant, days to maturity and seed yield per plant. But 

Cluster V and cluster III were recorded lowest mean 

values for all eleven characters. Inter

was found maximum between clusters IV and V (673.79). 

Dikshit et al. (2002) also grouped 34 mungbean genotypes 

in to seven clusters and cluster III and IV exhibited 

maximum inter cluster distance. The intra and inter

average distances among five clusters were variable (Table 

4). Percent contribution of ten characters to genetic 

divergence is presented in table 5. But only two characters 

are cited namely days to maturity (43.37), number of seeds 

per pod (19.45) contributed maximum to the manifesta

of genetic divergence.  

 

IV. CONCLUSION

 

In summary, it can be concluded that MML

identified as desirable mutant line with high number of 

cluster per plant, number of pods per plant, seed index and 

seed yield per plant. High estimates of GCV, 

heritability were observed for characters including number 

of primary branches per plant, number of cluster per plant, 

number of pods per plant and seed yield per plant. A total 

of 5 clusters were observed and among these the present 

investigation further revealed that cluster II and V were 

most diverse. Therefore, mutant lines present in these 

clusters are suggested to provide a broad spectrum of 

variability in segregating generations and may be used as 

parents for future hybridization programme to

desirable types. 

 

Coefficient of variation, Heritability and Genetic Advance for 10 yield contributing character

mutant population 

Coefficient of variation h2 (bs) % Genetic 

adva
Genotypic Phenotypic 

2.76 3.20 74.54 2.59

12.74 13.19 93.28 15.99

18.98 22.54 70.91 1.42

17.68 18.20 94.44 3.70

29.59 30.14 96.40 15.05

7.42 7.48 98.29 9.04

4.92 7.05 48.77 1.19

4.96 9.46 27.47 2.24

6.47 8.68 55.54 0.67

15.73 16.49 91.00 3.25

 

Distribution of 50 mungbean mutant lines into different clusters

 Mutant lines included  

MML2, MML3, MML1, MML5, MML6, MML11, MML7, MML4, MML14, 

MML8, MML15, MML10, MML13, MML9, MML12,  

MML16, MML23, MML17, MML25, MML18, MML24, MML19, MML27, 

MML21, MML20, MML26, MML28, MML30. MML-22, MML29, 

MML31, MML39, MML33, MML42, ML34, MML41, MML36, MML37, 
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analysis. The results showed that the cluster 

I has the highest mean for plant height, pod length, seeds 

per pod and seed index. Cluster II was recorded high mean 

0% flowering, cluster per plant and 

pods per plant and cluster IV for primary branches per 

plant, days to maturity and seed yield per plant. But 

Cluster V and cluster III were recorded lowest mean 

values for all eleven characters. Inter-cluster distance (D
2
) 

was found maximum between clusters IV and V (673.79). 

Dikshit et al. (2002) also grouped 34 mungbean genotypes 

in to seven clusters and cluster III and IV exhibited 

maximum inter cluster distance. The intra and inter-cluster 

clusters were variable (Table 

4). Percent contribution of ten characters to genetic 

divergence is presented in table 5. But only two characters 

are cited namely days to maturity (43.37), number of seeds 

per pod (19.45) contributed maximum to the manifestation 

ONCLUSION 

In summary, it can be concluded that MML-26 was 

identified as desirable mutant line with high number of 

cluster per plant, number of pods per plant, seed index and 

seed yield per plant. High estimates of GCV, PCV and 

heritability were observed for characters including number 

of primary branches per plant, number of cluster per plant, 

number of pods per plant and seed yield per plant. A total 

of 5 clusters were observed and among these the present 

further revealed that cluster II and V were 

most diverse. Therefore, mutant lines present in these 

clusters are suggested to provide a broad spectrum of 

variability in segregating generations and may be used as 

parents for future hybridization programme to develop 

Coefficient of variation, Heritability and Genetic Advance for 10 yield contributing characters in mungbean 

Genetic 

advance 

Genetic advance 

as % of mean 

2.59 6.26 

15.99 25.82 

1.42 44.11 

3.70 35.61 

15.05 58.99 

9.04 14.65 

1.19 13.80 

2.24 18.51 

0.67 16.98 

3.25 32.27 

Distribution of 50 mungbean mutant lines into different clusters 

MML2, MML3, MML1, MML5, MML6, MML11, MML7, MML4, MML14, 

 

MML16, MML23, MML17, MML25, MML18, MML24, MML19, MML27, 

22, MML29,  

MML31, MML39, MML33, MML42, ML34, MML41, MML36, MML37, 
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IV 5 

V 1 

Table 3: Cluster mean values for 10 characters in mutant population of mungbean

Characters 

Clusters 

Days to 

50% 

Flowering 

Plant 

Heigh

t (cm) 

Primary 

Branche

s/ Plant

I 40.933 72.044 3.266

II 40.333 59.012 2.778

III 41.844 57.665 3.058

IV 40.533 56.267 4.836

V 42.110 46.603 3.467

Table 4: Intra (Diagonal) a

CLUSTERS  I 

I 103.347 (10.166) 406.026 (20.150)

II 132.221 

III 

IV 

V 

D values represented parenthesis 

 
Table 5: Percent contribution of different 

S.No.  Characters  

1  Days to 50% flowering  

2  Plant height (cm)  

3  Primary branches per Plant  

4  Clusters per Plant  

5  Pods per Plant  

6  Days to maturity  

7  Pod length (cm)  

8  Seeds per Pod  

9  Seed index (g)  

10  Seed yield per Plant (g)  

ACKNOWLEDGMENT

 

Thanks to Dr. (Mrs.) G. R. Lavanya (Assistant Prof. 

SHIATS, Allahabad) and Dr. O.P Khedar (Prof. ARS, 

MULLaRP, Durgapura, Jaipur) for providing here 

valuable suggestions during preparation of this 

manuscript.  

 

REFERENCES 
 
[1] Burton, G.W. 1952. Quantitative inheritance in grass. 

Int. Grassland Cong. 1: 227-83.  

[2] Burton, G.W. and Devane. 1953. Estimating heritability in tall 

Fesscue from replicated clonal marterial

481  

[3] Fisher, R.A. 1936. Statistical method for research worker, 

0-05-002170-2.  

[4] Johnson, H.W., Robinson, H.F and Comstock, R.E. 1955. 

Genotypic and phenotypic correlations in soybean and their 

implication in selection. Agron. J.,47:477-

[5] Khan , S. and Wani, M.R. 2006. MMS and SA 

variability for quantitative traits in mungbean. Indian Journal of 

Pulses Research 19: 50-52.  

[6] Lavanya. GR., Srivastava J. and Ranade S.A. 2008. Molecular 

assessment of genetic diversity in mung bean germplasm. 

Genetics, 87(1): 65-74.  

Copyright © 2014 IJAIR, All right reserved 

163 

International Journal of Agriculture Innovations and Research

Volume 3, Issue 1, ISSN (Online) 2319

MML38, MML32, MML35, MML41, MML40, MML45. MML42, MML44, 

MML50, MML48, MML46, MML49, MML47.  

MML51.  
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Pods/ 
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Maturity 
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Length 

(cm) 

Seeds/ 
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Designation: Assistant Professor (Sr. Grade)

Department: Department of Genetics & Plant 

Breeding 

Qualification: B.Sc (Ag); M.Sc (Ag); NET; Ph.D.

Date of Birth: 24/03/1970 

Marital Status: Married 

Nature of Employment: Regular
 

Degree Subject University/Board

Ph.D Genetics & Plant 

Breeding  

A.A.I-D.U 

M.Sc(Ag) Genetics & Plant 

Breeding  

Banaras Hindu Uni. 

Varsnasi 

B.Sc.(Ag.) Agriculture A.N.G.R. Agril Uni.

Hyderabad 

Residential Address: 

24/2 Gangotri Nagar Agricultural Institute P.O. Naini Allahabad

Uttar Pradesh 211007 

 

Narendra Kumar 
Designation: Ph.D. Scholar 

Department: Division of Plant Breeding, Rari, 

Durgapura, Raj 

Qualification: B.Sc (Ag.); M.Sc (Ag)

Date of Birth: 1/07/1987 

Marital Status: UNMarried 
 

Degree Subject   University/Board 

M.Sc(Ag) Genetics & Plant 

Breeding  

 SHIATS  

B.Sc.(Ag.) Agriculture   S.V.P.U.A & T 
 

Residential Address 

Narendra Kumar S/O Dharamveer Singh 

House No.259, Peelay Quater Lohya Nagar, Ghaziabad, U.P.

 

Dr. Om Prakash Khedar
Designation: PROF. 

Department: MULLaRP, RARI, 

RAJ 

Qualification: B.Sc (Ag.) ; M.Sc (Ag), PHD(PBG)

Date of Birth: 21/11/1958 

Sex: M 

Marital Status: Married 
 

Degree   Subject   University/Board 

 Ph.D  Genetics & Plant 

Breeding  

 S.K.N. College 

Agriculture  

 M.Sc(Ag)  Genetics & Plant 

Breeding  

 R.C.A, Udaipur, Raj 

 B.Sc.(Ag.)   Agriculture   RAJ. Uni  

 

Residential Address: 

167 Mahaveer Nagar II, Maharani farm, Durgapura, Jaipur 302018Pin

205001 
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MULLaRP, RARI, DURGAPURA,RAJ  

(BIOTECH); M.Sc (Ag)  

University/Board Year 

2012 

Bhim Rao Ambedkar Uni 2009 

) Gera Roopa Lavanya 
Designation: Assistant Professor (Sr. Grade) 

Department of Genetics & Plant 

Qualification: B.Sc (Ag); M.Sc (Ag); NET; Ph.D. 

Nature of Employment: Regular 

University/Board Year 

2006 

Banaras Hindu Uni. 1998 

Agril Uni. 

 

1993 

24/2 Gangotri Nagar Agricultural Institute P.O. Naini Allahabad, 

Department: Division of Plant Breeding, Rari, 

Qualification: B.Sc (Ag.); M.Sc (Ag) 

University/Board  Year 

2012 

S.V.P.U.A & T Merut  2010 

House No.259, Peelay Quater Lohya Nagar, Ghaziabad, U.P. 

Dr. Om Prakash Khedar 

Department: MULLaRP, RARI, DURGAPURA, 

Qualification: B.Sc (Ag.) ; M.Sc (Ag), PHD(PBG) 

University/Board  Year 

of 1998 

Udaipur, Raj  1984 

1980 

167 Mahaveer Nagar II, Maharani farm, Durgapura, Jaipur 302018Pin- 
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