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Anup Anasane', Beena Nair’, A. P. Dhongade’ and D. Y. Upadhyay*

ABSTRACT

The present study was conducted with the objectives to estimate variances between
family and within family, to estimate genetic parameters and to identify superior mutants
for further utilization at experimental farm of Agricultural Botany Section, College of
Agriculture Nagpur during rabi 2018 in M, generation. In rabi 2018, 90 mutants along with
two checks (Bio 902 and Pusa bold) were evaluated in M, generation in two replications.
Data were recorded on germination percentage, days to 50% flowering, days to maturity,
plant height, number of primary branches plant’, number of siliqua plant’, seed yield
plant! and 1000 seed weight.The genetic parameter analysis revealed the importance of
number of siliqua plant' and seed yield plant’ for selection of better individual mutant
from the progenies, based on genotypic coefficient of variation, phenotypic coefficient of
variation, heritability and genetic advance.Thus, 102 mutants were selected from Bio 902
variety treated with different doses of gamma rays and 38 mutants were selected from Pusa
bold variety treated with different doses of gamma rays.All these mutants will be forwarded
to M, generation in progeny rows for one or more generations so that homozygosity will be
attained and the superior genotypes can be selected for forwarding to yield trials in further

generation.
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INTRODUCTION

Availability of genetic variability is the prerequisite
for any breeding programme. Besides conventional
methods, induced mutation has been extensively used for
developing new genetic variation in crop plants. Yield is
one of the most important economic characters and is the
product of multiplicative interaction of contributing
characters. Hence, the important objective in mustard
improvement is oriented to develop varieties which have
high yielding potential. In M, generation, homozygosity is
not achieved. In order to find out extent of variability in M,
generation and to test whether homozygosity is attained or
not, the present study was undertaken using the mutants
selected in M, generation of Pusa bold and Bio 902 variety
of mustard with a mutagenic agent, i.e. gamma rays.

MATERIALS AND METHODS

Dry healthy seeds of Brassica juncea,Pusa bold
and Bio-902 treated with gamma rays of 900, 1000, 1100 Gy
(Co™) at BARC Trombay, Mumbai were used. The M,
generation was raised during 2015-16 and individual plants
in each treatment were harvested separately. The harvested
seeds were used to raise M, generation. During rabi 2016-
17 mutants were identified from Pusa bold and Bio-902 during

M, generation. In rabi 2017-18, on 12 Nov, all the harvested
seeds from each (90) mutants of M, generation were sown
to raise M generation in replicated trial using Randomized
Block Désign.Dala were recorded on germination
percentage, days to 50% flowering, days to maturity, plant
height, number of primary branches plant”, number of siliqua
plant”, seed yield plant’ and 1000 seed weight. The data
recorded during M, generation were subjected to the
statistical analysis i.e.mean, range, genotypic variance,
phenotypic variance, heritability (broad sense), genotypic
coefficient of variation (%), phenotypic coefficient of
variation (%), genetic advance (GA), standard error (SE)
and co-efficient of variation (CV) (%).

RESULTS AND DISCUSSION

The observations were recorded on 90 mutants
along with two checks for eight characters. 1000 seed weight
were taken only for bold seeded mutants. Analysis of
variance observed significance for between family and within
family genetic variation. The results of this analysis were
presented in table 1. The data on the analysis of variance
resulted in highly significant mean square due to between
family for all eight characters studied i.e.germination
percentage, days to 50% flowering, days to maturity, plant
height, number of primary branches plant”, number of siliqua
plant’, seed yield plant' and 1000 seedweight. This
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indicated thepresence ofsignificantgenetic variability
between the families for all eight characters which allowed
the estimation of genetic parameters. In accordance to this
results significant variability between the families were also
reported by Javed et al. (2000) in mustard.

Mean, range, genotypic variance, phenotypic
variance, heritability (broad sense), genotypic coefficient
of variation (%), phenotypic coefficient of variation (%),
genetic advance (GA), standard error (SE) and co-efficient
of variation (CV) (%) were calculated for eight characters in
M, generation and are presented in table 2. Significant
differences were observed between the progenies for all
the eight characters studied. These results were line with
that of Siddiqui er al. (2009) in rapeseed (Brassica napus),
who also observed significant variation for all the characters
studied. The phenotypic variance and phenotypic
coefficient of variation was observed to be far higher than
genotypic variance and genotypic coefficient of variation
for all eight characters studied (Table 2). This indicated the
higher influence of environment in the phenotypic
expression of these characters. Similar results i.e. higher
influence of environment were also reported by Bind er al.
(2014) in mustard (Brassica juncea).Genotypic coefficient
of variation exhibited in values from low to high category.
Similarly phenotypic coefficient of variation was also
observed to be low to high for different characters. In
accordance to these results high genotypic coefficient of
variation and phenotypic coefficient of variation for seed
yield plant' and number of siliqua were also reported by
Akbar et al. (2003) in mustard (Brassica juncea).The
heritability estimates provide in formation on transmission
of traits from parents to offspring. Such estimate facilitates
the evaluation of genetic and environmental effect aiding in
selection. Estimation of heritability is often used to predict
genetic advance under selection so that the plant breeder
can anticipate improvement of different type and intensity
of selection. The heritability and genetic advance estimated
in material consisting 90 mutants along with two checks for
eight characters are reported in table 2.

Genetic advance as a percentage of mean were
moderate to low for all the characters under the present
study. Similar to these results,moderate to low genetic
advance as a percentage of mean was also reported by
Kumar er al. (2012) in rapeseed (Brassica napus).When all
the genetic parameters for eight characters were considered,
it was found that seed yield plant'exhibited high genotypic
coefficient of variation, low heritability along with moderate
genetic advance as a percentage of mean. Number of siliqua
plant” exhibited moderate genotypic coefficient of variation,
low heritability with low genetic advance as a percentage of
mean. Moderate heritability with low genetic advance was
observed for plant height at maturity, germination % and
days to 50% flowering. Number of primary branches

plant'and 1000 seed weight exhibited low heritability with
low genetic advance whereas days to maturity exhibited
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high heritability with low genetic advance. This indicated
that seed yield plant'exhibited low heritability with moderate
genetic advance and were influenced by additive gene action
in there traits in M, generation and helps as a criteria for
selection.

One of the main objectives of this experiment was
to identify superior mutants for forwarding to yield trial.
Individual mutants were selected from M, generation on
the basis of high seed yield plant',number of siliqua
plant’, earliness and boldness. The selected mutants from
M, generation were raised in M, generation to test the
performance and homozygosity.  Selection of superior
progenies on the basis of seed yield plant’ may not be
effective and hence, plant breeder has to involve large
number of component characters simultaneously in the
selection programme. But handling of large number of
component characters simultaneously becomes
cumbersome and hence, selections of plants on the basis of
seed yield plant”! and number of siliqua plant”' was
considered. Superior plants from M, generation which were
selected from different treatments on the basis of seed yield
plant”', number of siliqua plant”,earliness, and bold seeded
were presented in table 3.Thus, 102 mutants were selected
from Bio 902 variety treated with different doses of gamma
rays and 38 mutants were selected from Pusa bold variety
treated with different doses of gamma rays.

All these 140 mutants which were selected from
both Pusa bold and Bio 902 varieties were mainly on the
basis of higher seed yield. A few of the mutants selected
were also bold seeded. All these mutants will be forwarded
to M, generation in progeny rows for one or more generations
so that homozygosity will be attained and the superior
genotypes can be selected for forwarding to yield trials in
further generation.
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