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Abstract

The present experiment was conducted to estimate genetic variability, heritability and genetic advance among thirty
Brassica rapa germplasm accessions. These accessions were evaluated in randomized block design in two replications
with three checks to identify genetically diverse accessions for the improvement of yield and other traits in Brassica
rapa. Data was recorded on 8 quantitative traits viz., plant height, shoot length, siliqua length, beak length, number of
siliqua, number of seeds per siliqua, siliqua density and seed yield per plant. Higher values of GCV and PCV were
observed for seed yield per plant followed by siliqua density, number of seeds per siliqua, beak length and shoot length.
Higher GCV indicated stability in the expression of these traits and better transmissibility of the traits from parents to the
progeny. High heritability coupled with high genetic advance as percent of mean was observed for all the traits under
study indicated the predominance of additive gene action in the inheritance of these traits. Therefore, selection would

be effective for the improvement of these traits in following generations.
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Introduction

For increasing the production of Brassica rapa, there is
a need to expand the area under cultivation and per unit
area production. But the scope of area increase under
cultivation is limited thereforeone way to increase
production is to enhance production per unit area.
Moreover the crop should fit in the cropping pattern.
Therefore, high yielding and short duration Brassica rapa
varieties should be developed to fit into the existing
cropping pattern (Naznin et al., 2015). According to a
report of national mission on oilseeds and oil palm
(NMOOQP), the productionof all oilseeds has increased
from 24.35 milliontonnes in 2004-05 to 26.68 million tonnes
in 2014-15. The oilseeds yield which was 885 kg per hectare
in 2004-05 increased to 1037kg per hectare in 2014-15
(Annual report, 2015-16). Globally, India is third largest
producer of edible oils and among them Brassica
accounts for almost 5% gross national product and 10%
of the value of agricultural products. India is the third
largest producer of repeseed and mustard after China
and Canada. In India the production of all Brassica
species was 6.31 million tonnes from an area of 5.79 million
hectares with average productivity of 1089 kg/ha
(Anonymous, 2015). Major rapeseed and mustard

growing states are Rajasthan, Uttar Pradesh, Madhya
Pradesh, Haryana, Assam, Gujarat, Punjab and West
Bengal.

In any breeding programme, the existence of genetic
variability is of great value. Variability provides the degree
of diversity between lines and estimated on the basis of
different quantitative traits. For the development of
superior improved cultivar, utilization of existing
germplasm, the sum total of existing variability in a crop
species and its related species is important to fulfil
different kinds of needs of the present day and future. It
is important for the selection of desirable lines with
suitable traits and these lines can be use as a donor in
future crop improvement programmes (Sohail et al., 2018).
It is also important to divide existing variability into its
heritable and non heritable components by estimating
phenotypic and genotypic coefficient of variation. The
heritability estimation provides the degree to which a
trait is passing on to the next generation, therefore add to
the selection and use in the calculation of genetic advance
under selection (Khan et al., 2016). Existing genetic
variability for important characters plays an important
role in plant breeding as selection will be effective and
more diverse lines when used in hybridization programme
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generally display a great heterosis than those between
less diverse lines. Therefore the present study was carried
out with the objective of analysing the genetic variability
among genotypes in respect of qualitative characters
and to estimate the genetic variability, heritability and
genetic advance to screen out the suitable genotypes for
future use.

Materials and methods

Thirty Brassica germplasm accessions collected from
different districts of Uttarakhand hills were used in this
experiment. These accessions along with three check
varieties viz., Kranti (B. juncea), PPS-1 (B. rapa var
compestris) and PT-303 (B. rapa var toria) were grown in
Randomized Block Design (RBD) with two replications at
the experimental field of Pantnagar Centre of Plant Genetic
Resources, Govind Ballabh Pant University of Agriculture
and Technology, Pantnagar. Each accession was sown in
a single row of 3m with row to row spacing of 30 cm. Data
were recorded on 5 plants from each plot for eight
quantitative characters viz., plant height (cm), shoot
length (cm), siliqua length (cm), beak length (cm), number
of siliqua, number of seeds per siliqua, siliqua density
and seed yield per plant. Four qualitative characters
namely siliqua texture, siliqua angle, seed colour and seed
size were also recorded. Distribution of these accessions
for different qualitative characters was done as described
in Brassica descriptor downloaded from NBPGR site.
Genotypic (GCV) and phenotypic (PCV) coefficients of
variation were calculated as per formulae given by Burton
(1952). GCV and PCV values were categorized as low (0-
10%), moderate (10-20%) and high (above 20%) as
indicated by Sivasubramanian and Menon (1973). Broad
Sense Heritability (h?b) was estimated by using formula
suggested by Lush (1949). The heritability was
categorized as low (0-30%), moderate (30-60%) and high
(60 and above) as given by Robinson ef al. (1949). Genetic
advance (GA) for each character was computed by
adopting the formulae given by Johnson et al. (1955).
Genetic advance as per cent mean (GAM) was categorized
as low (0-10%), moderate (10-20%) and high (20 and above)
as given by Johnson et al. (1955).

Results and Discussion
Evaluation of genotypes based on qualitative
traits

The observations on four qualitative traits were recorded
for all the thirty germplasm accessions and results are
presented in table 1. For siliqua texture, the maximum
number of germplasm accessions were fall in undulated
(18) class followed by constricted (12) and smooth (2).
For siliqua angle, majority of the germplasms (20) were

Table 1: Distribution of Brassica rapa accessions for
different qualitative characters

S. No. Character Class

Accessions

1 Siliqua texture  Constricted
Smooth
Undulated
Appressed
Semi- appressed
Open
Yellow
Reddish brown
Brown
Dark brown
Black
4 Seed size Small

Medium

Bold -

2 Siliqua angle

3 Seed colour

BwrwwBRauRms0S

observed with appressed type followed by open (7) and
semi- appressed (5). For seed colour, maximum accessions
showed yellow (20), followed by dark brown (4), brown
(3), black (3) and reddish brown (2). All the germplasm
accessions were found having small seed.

Genetic variability parameters estimation

Mean, range, phenotypic and genotypic coefficients of
variation, heritability and genetic advance were estimated
for the various yield contributing traits in Brassica and
results are presented in table 2. For all the traits, a wide
mean range was found indicated that a good amount of
genetic variability was present in the experimental
material. For plant height, mean values ranged from 78.00
cm to 164.00 cm with overall mean of 128.46 cm. Moderate
values of GCV (16.58) and PCV (16.63) were obtained with
higher heritability (99%) and GAM (34.04%). Our findings
are in conformity with the earlier recorded by Jahan et al.
(2014) and Ara et al. (2013) in Brassica rapa. For shoot
length, the mean values ranged from 20.60 cm to 80.00 cm
with grand mean of 49.05 cm. High values of GCV (23.66)
and PCV (23.85) were observed with high heritability
(98%) and GAM (48.34%). For siliqua length, mean was
ranged from 2.58 cm to 6.72 cm with 5.15 cm grand mean.
Moderate values of GCV (16.11) and PCV (17.85) were
obtained along with higher heritability (81%) and GAM
(29.94%). Islam et al. (2015) also observed moderate
values of GCV and PCV for the trait in F9 population
derived from inter varietal crosses of Brassica rapa. The
mean values for beak length ranged from 0.44 cm to 2.07
cm with overall mean of 1.38 cm. GCV (25.39), PCV (29.50),
heritability (74%) and GAM (45.01%) were found to be
higher for this trait. For number of siliqua per plant, mean
was ranged from 15.00 to 45.00 with 30.26 grand mean.
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Table 2: Mean, range, genetic (GCV), phenotypic (PCV) coefficient of variability, heritability (h*b) and genetic advance
as percent of mean (GAM) for different quantitative characters in Brassica rapa.

S.No. Characters GM Range GCV (%) PCV(%) GA GAM H?b
1 Plant height (cm) 128.46 78.00-164.00 16.58 16.63 43773 34.04 0.99
2 Shoot length (cm) 49.05 20.60-80.00 23.66 23.85 2371 48.34 098
3 Siliqua length (cm) 5.15 2.58-6.72 16.11 17.85 1.54 29.94 0.81
4 Beak length (cm) 1.38 0.44-2.07 25.39 29.50 0.62 45.01 0.74
5 No of siliqua/plant 30.26 15.00-45.00 1791 19.58 1021 33.73 0.84
6 No of seeds/siliqua 17.18 7.00-39.00 2796 30.89 8.96 52.15 0.82
7 Siliqua density (cm) 0.67 0.28-1.60 40.62 42.12 0.54 80.70 093
8 Seed yield/plant (gm) 38.32 5.40-71.00 4493 4524 3522 9191 0.99
Moderate values of GCV and PCV were obtained (17.91 Conclusion

and 19.58) along with higher heritability (84%) and GAM
(33.73%). similar results were also obtained by Islam ez
al. (2015) and Hosen et al. (2010). For no of seeds per
siliqua, the mean value ranged from 7.00 to 39.00 with
17.18 grand mean. Higher values of GCV and PCV were
observed (27.96 and 30.89) with higher heritability (82%)
and GAM (52.15). higher values for all the four were also
obtained earlier by Rashid ez al. (2010). For siliqua density
range of mean values was from 0.28 to 1.60 and grand
mean was 0.67. GCV (40.62) and PCV (42.12), heritability
(93%) and GAM (80.70%) all were found to be higher. For
seed yield per plant, the range of mean values was from
5.40 g to 71.00 gwith grand mean of 38.32 g. Higher values
of GCV and PCV were observed (44.93 and 45.24) along
with high heritability (99%) and GAM (91.91%). These
results are found to be similar with the earlier obtained by
Jahan et al. (2014) and Sikarwar et al. (2017).

From the above results it was observed that for all the
traits, contribution of GCV was higher to the total PCV
and less differences between them indicating that they
were less responsive to environmental factors for their
phenotypic expression. Higher values of GCV and PCV
were observed for seed yield per plant followed by
siliqua density, number of seeds per siliqua, beak
length and shoot length. Higher GCV indicated stability
in the expression of these traits and better
transmissibility of the traits from parents to the
progeny. Moderate values of GCV and PCV were
obtained for number of siliqua per plant, plant height
and siliqua length. High heritability coupled with high
genetic advance as percent of mean was observed for
all the traits under study indicated the predominance
of additive gene action in the inheritance of these traits.
Therefore, selection would be effective for the
improvement of these traits in following generations.

The results of the study indicated higher values of both
GCV and PCV for seed yield per plant followed by siliqua
density, number of seeds per siliqua, beak length and
shoot length. Higher values of PCV indicated higher
variability was present among germplasm accessions and
higher GCV indicated that large amount of this variability
was due to its genotype and these traits were less
influenced by the environment. High heritability coupled
with high genetic advance as percent of mean was
recorded for all the traits studied indicated that additive
gene action was involved in the inheritance of these traits.
Therefore, selection for these yield contributing traits
would be effective for the improvement of seed yield per
plant in following generations.

Acknowledgement

Authors are very much thankful to the National Mission
on Himalayan Studies (NMHS), who provided financial
support to conduct the research programme and to obtain
its significant findings.

References

Annual Report. 2015-16. Department of Agriculture,
Cooperation and Farmer’s Welfare, Ministry of
Agriculture and Farmer’s Welfare, Government of
India, Krishi Bhawan, New Delhi, pp. 41-42.

Anonymous. 2015. Agricultural statistics at a glance.
Government of India Ministry of Agriculture &
Farmers welfare Department of Agriculture,
Cooperation and farmers welfare Directorate of
Economics and Statistics, pp. 120 -122.

Ara S, Afroz S, Noman MS, Bhuiyan MSR and Zia MIK.
2013. Variability, correlation and path analysis in F2
progenies of inter-varietal crosses of B. rapa. J
Environ Sci Natur Reso 6: 217-220.

Bind D, Singh SK and Dwivedi VK. 2015. Assessment of
genetic diversity and other genetic parameters in



142 Journal of Oilseed Brassica, 11 (2) July, 2020

Indian mustard (B. juncea L.). Indian J Agric Res
49: 554-557.

Burton GW. 1952. Quantitative inheritance in grasses.
Proc 6™ Intl Grassland Cong 1: 227- 83.

Devi R, Devi ND, Vivekananda Y and Sharma R. 2017.
Genetic diversity analysis in Indian mustard (B.
juncea L.) genotypes using agro-morphological
parameters. Elect J Plant Bree 8: 749-753.

Doddabhimappa R, Gangapur B, Prakash G and
Channayya PH. 2010. Genetic Diversity Analysis
of Indian Mustard (B. juncea). Elect J Plant Bree 1:
407-413.

Downey RK and Roebbelen G. 1989. Brassica species,
In: G Rocbbelen, R. K. Downey, A. Ashri (eds).
Oil crops of the world. Mc Graw Hill Pub. Co. pp.
339-362.

Hosen M, Bhuiyan MSR, Hossaln MS, Chowdhury MFN
and Arnin MN. 2010. Variability, correlation and
path analysis in F, progenis of B. rapa. Intl Bio Res
8:11-16.

Islam Md, Shahidul-Haque Md, Maksudul, Bhuiyan Md,
Rashid S and Hossain MS. 2015. Estimation
of genotypic and phenotypic coefficients variation
of yield and its contributing characters of B.

rapa L. American-Eurasian J Agric Environ Sci 15:
2029-2034.

Jahan N, Khan MH, Ghosh S, Bhuiyan SR and Hossain
S. 2014. Variability and heritability analysis in
f4 genotypes of B. rapa L. Bangladesh J Agric Res
39:227-241.

Jahan N, Bhuiyan SR, Talukder MZA, Alam MA and
Parvin M. 2013. Genetic diversity analysis in B. rapa
using morphological characters. Bangladesh J Agric
Res38: 11-18.

Johnson HW, Robinson HF and Comstock RE. 1955.
Estimates of genetic and environmental variability
in soybeans. Agron J 47:314-318.

Khaleque MA. 1985. A guide book on production of
oilcrops in Bangladesh. DAE and FAO/UNDP
project BGD/79/034, strengthening the agricultural
extension service Khamarbari, Framgate, Dhaka. 3p.

Khan T, Raziuddin, Fakharuddin and Razi MJ. 2016.
Genetic variability and heritability in F4 populations

of B. napus L. Sarhad J Agric 32: 96-103.

Khatun H, Rasul MG, Saikat MMH and Haque MM. 2010.
Genetic diversity in B. rapa L. Bangladesh J Pl Breed
Genet 23: 31-37.

Lodhi B, Thakral NK, Singh D, Avtar R and Bahadur R.
2013. Genetic diversity analysis in Indian mustard
(B. juncea). J Oilseed Brassica 4: 57- 60.

Lush JL. 1949. Heritability of quantitative characters in
farm animals. Hereditas 35: 365- 375.

Lush JL. 1940. Intra-class correlations or regression of
offspring on dam as a method of estimating
heritability of characteristics. Amer Soc Anim Prod
33:293-301.

Mahalonobis PC. 1936. A statistical study at Chinese head
measurement. J Asiat Soc Bengal 25: 301-377.
Naznin LS, Kawochar MA, Sultana S, Zeba N and Bhuiyan
SR. 2015. Genetic divergence in Brassica rapa.

Bangladesh J Agric Res 40: 421-433.

Rao CR. 1952. Advanced statistical methods in biometrics
research. John Willey and Sons, Inc., New York.

Rashid MH, Parveen IS and Bhuiyarr MSR. 2010. Genetic
variability, correlation and path coefficient analysis
in nineteen B. rapa germplasm. J Sher-e-Bangla
Agric Univ 4: 84- 89.

Robinson HF, Comstock RE and Harvey PH. 1949.
Estimates of heritability and degree of dominance in
corn. Agron J 41: 353-359.

Sikarwar RS, Satankar N, Kushwah MK and Singh AK.
2017. Genetic variability, heritability and genetic
advance studies in Yellow Sarson (B. rapa var. Yellow
Sarson). Intl J Agric Innov Res 5: 2319-1473.

Singh RK and Chaudhary BD. 1985. Biometrical methods
in quantative genetic analysis. Kalayni Publishers.
New Delhi, India.

Sivasubramanian S and Madhava-Menon P. 1973.
Genotypic and phenotypic variability in rice. Madras
AgricJ 60: 1093-1096.

Sohail A, Shah S, Farhatullah, Syed M, Shah A, Shahzad
A, Abdullah I and Hussain Q. 2018. Assessment of
genetic variability, heritability and selection response
for morph-yield traits in brassica. Pure Appl Biol
(DOI: http://dx.doi.org/10.19045/bspab.2018.70007)



