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Abstract 
A trial was conducted to assess genetic variability and genetic divergence for oil content and seed yield 
attributes with a set of 50 genotypes of Indian mustard (Brassica juncea L.). The characters studied were 
days to 50 per cent flowering, days to maturity, plant height, number of primary branches per plant, 
number of secondary branches per plant, number of siliquae per plant, number of seeds per siliqua, length 
of siliqua, 1000-seed weight, seed yield per plant, biological yield per plant, harvest index and oil 
content. The analysis of variance revealed that mean square due to genotypes was highly significant for 
all thirteen characters studied. A wide range of variation was observed for important yield components. 
The genetic divergence assessed by Mahalanobis D2- statistic, grouped 50 genotypes into nine clusters. 
The maximum inter-cluster distance (D) was observed between cluster II and VI (33.15). The attributes, 
viz., days to maturity, days to 50% flowering and 1000-seed weight would be useful for heterosis 
breeding as these three traits contributed maximum towards total genetic divergence. On the basis of 
cluster means, cluster VIII was superior for seed yield per plant, number of primary branches per plant, 
1000-seed weight and biological yield per plant along with delayed days to 50% flowering and days to 
maturity, whereas cluster II was good for number of secondary branches per plant, number of siliquae per 
plant and oil content. On the basis of all the above studies, it can be concluded that due weightage should 
be given to seed yield per plant, biological yield per plant, harvest index, number of secondary branches 
per plant and number of siliquae per plant while imposing selection for genetic improvement in mustard. 
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Introduction 
Oilseed Brassicas also referred to as rapeseed-mustard, an important group of oilseed crops in 
the world, comprise eight cultivated crops of tribe Brassiceae within the family Brassicaceae 
(Cruciferae). It is grown for oil as well as condiment and for medicinal use. However, the 
largest cultivation of the crop is for edible vegetable oil production. It is the cheapest source of 
oil in human diet. It is also used in preparations of hair oils, soap making, in mixtures with 
mineral oils for lubrication and in the tanning and softening leather. Recently in laboratory 
base mustard oil has proven as oxidation fuel.  
Availability of sufficient genetic variability is very important in a crop improvement 
programme. Therefore, it is essential for a plant breeder to measure the variability with the 
help of parameters like phenotypic coefficient of variation, genotypic coefficient of variation, 
heritability and genetic advance. Hence, these parameters give the information regarding the 
availability of genetic variability for different characters in available germplasm. Therefore, 
study of genetic variability of seed yield and its component characters among different 
varieties provides a strong basis for selection of desirable genotypes for augmentation of yield 
and other agronomic characters.  
The choice of genetically divergent parents for hybridization under transgressive breeding 
programme is also dependent upon categorization of breeding materials on the basis of 
appropriate criteria. Mahalanobis D2-technique is one of the potent tools for measuring genetic 
divergence. In plant breeding, genetic diversity plays an important role because hybrids 
between lines of diverse origin, generally, display greater heterosis than those between closely 
related parents and may generate broad spectrum genetic variability in segregating population 
(Arunachalam, 1981) [1]. 
 
Materials and Methods 
Fifty genotypes of Indian mustard were sown in Rabi 2011 in a randomized block design with 
three replications at Junagadh Agricultural University, Junagadh. Each line was sown in a 
single row plot of 3.0 m length with a spacing of 60×10 cm.
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The characters studied were days to 50 per cent flowering, 
days to maturity, plant height, number of primary branches 
per plant, number of secondary branches per plant, number of 
siliquae per plant, number of seeds per siliqua, length of 
siliqua, 1000-seed weight, seed yield per plant, biological 
yield per plant, harvest index and oil content. The 
observations were recorded on five randomly selected plants 
in each line and in each replication and their mean values 
were used for statistical analysis. The analysis of variance for 
randomized block design (RBD) was done for each character 
as per Panse and Sukhatme (1985) [2]. Multivariate analysis of 
genetic divergence was carried out by using Mahalanobis's 
D2-statistic, described by Rao (1952) [3].  
 
Results and Discussion 
The genotype PCR-7 had the highest seed yield per plant 
(33.01g) which was statistically at par with SKM-0110, IC-
355327, 508-4, SAL-3 and NUDH-YJ-1. The five genotypes 
namely NPJ-91, B-351, NUDH-YJ-1, AA-66 and C-111 
noted higher oil content. In the present study, moderate 
estimates of genotypic coefficient of variation and phenotypic 
coefficient of variation was observed for number of seeds per 
siliqua, oil content and length of siliqua. The maximum 
genetic advance as per cent of mean was observed for number 
of secondary branches per plant, followed by seed yield per 
plant, number of siliquae per plant, which illustrated that they 
could be improved to a large extent. The value of genetic 
advance as per cent of mean was low (below 10%) for plant 
height, days to maturity and oil content. In characters like 
number of seeds per siliqua, harvest index, biological yield 
per plant and oil content, major variation was environmental 
leading to low heritability and low expected genetic advance 
and hence, little gain is expected and achieved through 

selection. Number of seeds per siliqua, seed yield per plant 
and oil content contributed 5 to 7% towards total genetic 
divergence. In the present study, the cluster VIII differed from 
other clusters in respect of seed yield per plant, 1000-seed 
weight and biological yield per plant, while cluster II was the 
best for number of secondary branches per plant and oil 
content (Table 4).  
 
Table 1: List of genotypes with place of origin used in present study 

 

1 SKM-0110 26 NPJ-91 
2 SKM-0287 27 NPJ-95 
3 SKM-9142 28 NUDH-45-1 
4 SKM-9813 29 PAB-9337
5 SKM-9824 30 PBN-9501 
6 SKM-9825 31 PSR-48 
7 SKM-9916 32 PYM-7 
8 GM-2 33 Pusa Junagadh 
9 GM-3 34 Rana sana-2 
10 B-351 35 R.K.9501 
11 B-1328 36 RRPS-28 
12 C-111 37 RSK-86 
13 DHR-9405 38 508-4 
14 DIR-437 39 614-4-4
15 DLM-52 40 5422-2 
16 GDM-4 41 NRIM-8-1 
17 HDM-9901 42 NRCM-141 
18 IC-355327 43 NRCM-421 
19 Arvival 44 SAL-3 
20 AA-66 45 SAL-6 
21 Bhanuwada-2 46 SW-B-94 
22 BIO-341-92 47 TM-1 
23 BIO-902 48 JMG-416 
24 HIJM-9720 49 UP-11-90
25 NM-919 50 Rye TEPCR-7 

 
Table 2: Phenotypic range, coefficient of range, phenotypic and genotypic coefficient of variation, heritability, genetic advance and genetic 

advance expressed as per cent of mean for various characters of mustard 
 

Characters 
Phenotypic 

range 

Coefficient 
of range 

(%) 
Mean ± S.Em 

Phenotypic 
coefficient 

of variation 
(%) 

Genotypic 
coefficient 

of 
variation 

(%) 

Heritability 
in broad 

sense 
(%) 

Genetic 
advance 

Genetic 
advance 

expressed 
as percent 
of mean 

Seed yield per plant 14.24-33.01 39.73 20.73 ± 1.838 24.94 19.65 62.1 6.61 31.89 
Days to 50% flowering 37.33-57.33 21.13 48.23 ± 0.912 7.80 7.08 82.4 6.39 13.24 

Days to maturity 95.33-109.67 6.99 101.22 ± 0.777 4.05 3.82 89.3 7.53 7.34 
Plant height (cm) 134.40-187.33 16.45 167.30 ± 3.447 6.23 5.11 67.2 14.43 8.62 

No. of primary branches 
per plant 

4.33-7.87 28.96 5.98 ± 0.293 13.63 10.67 61.2 1.03 17.20 

No. of secondary branches 
per plant 

11.40-25.53 38.27 16.80 ± 1.243 22.88 18.96 68.7 5.44 32.36 

No. of siliquae per plant 262.80-581.27 37.73 410.94 ± 23.245 17.79 14.85 69.7 104.91 25.53 
No. of seeds per siliqua 10.80-16.67 21.36 13.21 ± 0.433 9.81 8.00 66.5 1.78 13.45 
Length of siliqua (cm) 4.40-5.90 14.56 5.07 ± 0.122 7.33 6.04 68.0 0.52 10.26 

1000 seed weight 3.13-5.32 26.02 4.15 ± 0.175 14.74 12.80 75.5 0.95 22.91 
Biological yield per plant 48.30-97.79 33.88 68.32 ± 6.541 19.46 10.18 27.4 7.50 10.97 

Harvest index (%) 21.15-37.62 28.04 30.55 ± 2.391 17.25 10.68 38.3 4.16 13.62 
Oil content (%) 29.88-41.30 16.03 36.92 ± 1.374 8.22 5.10 38.5 2.41 6.52 

 

Table 3: Average inter and intra-cluster distance (D= ) values of mustard 
 

 I II III IV V VI VII VIII IX 
I 7.27 8.99 9.72 10.9 9.22 9.42 8.56 9.11 9.57 
II  8.58 11.66 12.74 12.53 33.15 10.92 11.74 11.77 
III   7.18 15.35 9.86 10.10 11.40 9.95 9.98 
IV    7.52 12.35 13.70 8.08 13.25 12.64 
V   0.00 9.03 8.96 6.11 9.49 
VI      0.00 9.64 10.94 12.27 
VII       0.00 9.97 9.08 
VIII        0.00 8.31 
IX         0.00 
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Table 4: Cluster means for different characters of mustard 
 

Clusters 

Seed 
yield 
per 

plant 
(g) 

Days to 
50% 

flowering 

Days to 
maturity 

Plant 
height 
(cm) 

No. of 
primary 
branches 

per 
plant 

No. of 
secondary 
branches 
per plant 

No. of 
siliquae 

per 
plant 

No. of 
seeds 
per 

siliqua 

Length 
of 

siliqua 
(cm) 

1000 
seed 

weight 

Biological 
yield per 

plant 

Harvest 
index 
(%) 

Oil 
content 

(%) 

I 19.71 48.40 101.01 168.07 5.95 17.07 400.46 12.97 5.09 4.28 67.02 29.65 36.69 
II 24.34 48.44 99.33 172.03 6.33 20.11 493.02 12.61 4.76 3.63 77.70 31.84 39.42 
III 18.43 53.33 108.00 179.40 6.58 13.36 466.60 13.62 5.58 3.70 66.43 27.70 35.39 
IV 19.52 38.22 96.44 149.78 5.18 13.87 353.04 13.96 5.05 4.44 60.26 32.54 35.77 
V 24.32 50.33 107.67 152.93 5.20 13.33 364.47 14.00 4.94 4.44 65.88 37.45 35.56 
VI 14.58 53.33 103.33 163.27 5.53 16.53 398.93 15.07 4.40 3.13 59.80 24.98 38.86 
VII 22.17 45.33 99.67 157.00 6.07 13.33 419.80 16.67 5.17 4.00 60.23 37.53 35.02 
VIII 32.41 49.67 106.00 158.07 7.07 18.73 388.27 13.20 5.20 4.89 97.79 33.80 38.05 
IX 32.35 50.33 101.67 167.53 5.53 12.27 343.67 14.87 5.86 3.68 74.72 43.63 37.65 

Mean 20.73 48.23 101.22 167.30 5.98 16.80 410.94 13.21 5.07 4.15 68.32 30.55 36.92 
S.Em 1.838 0.912 0.777 3.447 0.293 1.243 23.245 0.433 0.122 0.175 6.541 2.391 1.374 

Per cent 
Contribution 

towards 
total genetic 
divergence 

6.61 12.16 32.73 2.69 2.94 4.98 6.69 7.59 7.18 10.29 0.16 0.08 5.88 

 
Conclusion 
Overall, it can be concluded that high heritability along with 
high GCV and high genetic gain were observed for seed yield 
per plant, days to 50% flowering, number of primary branches 
per plant, number of secondary branches per plant, number of 
siliquae per plant and 1000-seed weight which might be 
attributed to additive gene action in their inheritance and 
phenotypic selection could be effective. Maximum 
contribution of days to maturity, followed by days to 50% 
flowering and 1000-seed weight were observed on total 
genetic divergence. Hence due consideration should be given 
to these traits while imposing selection for amenability in 
seed yield per plant in mustard. Oil content was noted 
moderate phenotypic range of variation as well as GCV and 
PCV and also Per cent Contribution towards total genetic 
divergence of oil content is low to medium. Hence, selection 
of divergent parents based on oil content wouldn't be useful 
for hybridization programme in mustard.  
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