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Abstract

Among the rapeseed-mustard (Brassica spp.) group of crops Indian mustard (Brassica juncea L.) is the
principal crop which accounts for approximately 85% of the total acreage under rapeseed-mustard. Herein
this study, a set of 225 recombinant inbred lines (RILs) developed through a cross between high yielding
commercially released Indian mustard cultivars Rohini and PBR-97. were evaluated in F,  generation during
the Rabi season of 2012 -2013 and datawere recorded for various morphol ogical and biochemical parameters
such asplant height, main shoot length, fruiting zonelength, siliqualength, seeds/siliqua, biological yield/plant,
1000-seed weight, harvest index, seed yield/plant, oil content, and glucosinolates, fiber and phenol content.
Significant genetic variation was observed among RILsfor all the traits based on analysis of variance along
with high genetic advance and high heritability for seed yield/plant, biological yield, 1000-seed weight, fibre
and glucosinolates content. Seed yiel d/plant wasfound to be significantly and positively correlated with plant
height, biological yield, number of seeds/siliqua and 1000-seed weight. Among these RILS, 25 RILs were
identified as highly promising RILs on the basis of seed yield/plant which can be further used for multi-
location testing for varietal release or used as parents in mustard breeding programs.
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Introduction mt and 1188 kg/hain 2013-14 (AICRP-RM, 2015).

However, the domestic production of oilseedsisstill

Rapeseed-mustard (Brassica spp.) group of crops
are the second most important Rabi oilseed crops
in India. In 2013-14, these crops accounted for
24.2% of total oilseed production. Among various
rapeseed-mustard species being grown in India,
Brassica juncea L. commonly known as “Indian
mustard” is the principal crop which accounts for
nearly 85% of the total rapeseed-mustard acreage.
Though, a significant achievement has been made
in improving the production and productivity of
Indian mustard during the last two decades, India
gtill fall short of itsdomestic edible oil demand. Thus,
further improvement in the productivity of Indian
mustard is an important breeding objective. The
country witnessed yellow revolution through a
phenomenal increasein production and productivity
from mere 2.68 mt and 650 kg/hain 1985-86 t0 8.0

insufficient to meet the edible oil demand in the
country and more than 50% of domestic edible oil
demand isbeing met through costly imports. In 2013-
14 aone, Indiaimported about 11.62 mt of edible
oil. Thus, increasing domestic oilseed production
forms an important part of the strategy to enhance
edible dil sustainability and to reduce the dependence
on imports (www.seaofindia.com).

In rapeseed-mustard, asin other crops, seedyieldis
a complex trait that includes various components
whichfinaly decideyield structureand al thisoccur
due to physiological and morphological processes
during the phenological development (Sadat et al .,
2010). Thus, a more thorough study of individual
yield componentsis required which may result into
improvement of the genetic architecture of yield



(Marjanovic-Jeromela et al., 2011). Therefore,
breederskeep on creating new combinations of best
traits from various genotypes and identify superior
genotypes on the basis of highly heritable yield
related components which further lead to
improvement in seed yield. Hence, in the context of
yield improvement, assessment of the nature and
degree of variability existing within a breeding
population is essential while selecting desirable
genotypes. Moreover, it is also important to
understand theinterrel ationship between each yield
component and seed yield (Akram et al., 2008).
Thus, keeping this in view, current study was
undertaken to develop a recombinant inbred line
(RIL) population through cross between two high
yielding commercialy released cultivars Rohini and
PBR-97 and to evaluate the extent of genetic
variability, heritability, genetic advance and genotypic
and phenotypic correlations for determining the
degreetowhich variousyield contributing characters
are associated, and identify some of the superior
linesfor seed yield and related traits.

Materialsand Methods
Plant material

Commercialy released Indian mustard varieties
Rohini and PBR-97 were used to develop RIL
population. The seed samples of both the varieties
were obtained from the Germplasm Unit,
ICAR-Directorate of Rapeseed-Mustard Research,
Bharatpur.

Development and evaluation of RIL population

The two parental Indian mustard varieties Rohini
and PBR-97 were crossed and 225 RILs were
generated using a single-seed-descent approach.
They were evaluated during Rabi 2012-13 under
rainfed condition in augmented block design, where
each block had 10 RILsaong with four checks (RB-
50, RH-819, PBR-97 and Rohini). Tworowsof 5m
length spaced 30 cm apart with plant to plant spacing
of 10 cm constituted one RIL. Five plants were
randomly selected from each RIL to record data on
plant height, fruiting zone length, main shoot length,
seeds/siliqua, siliqualength, harvest index, seed yield/
plant, biological yield/plant, 1000-seed weight.
Harvest index (HI) was calculated by the formula:
HI = grain yield/total above ground biomass x 100.
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QOil, glucosinolates, fiber and phenol contents were
estimated using FT-NIR spectroscopy. RILshaving
higher mean valuefor aspecifictrait over respective
check values were considered promising.

Satistical analysis

Analysis of variance (ANOVA) was performed as
described by Federer (1956). The estimation of
magnitude of variability (variance and coefficient
of variation), heritability, genetic advance and
correlation coefficientswere done using the standard
statistical procedures.

Results and Discussion

Recombinant inbred lines represent ‘immortal’
genetic populations. These populations represent
defined genetic relationshipswithin themselvesand
their highly homozygous nature limits phenotypic
diversity to environmental variance components. In
this sense, RIL populations are considered to be
highly useful for studying quantitativetraitssuch as
seed yield. In the present study, a set of 225 RILs
were evaluated to determine interrelationships
between seed yield and its component traits, and to
identify some promising lineswith high seed yield.
Based on ANOVA, asignificant amount of genetic
variability wasreported among the RILsasindicated
in Table 1 which reveals that selection may be
expected for seed yield and related component traits
intheseRILs. The RIL population wasevauated in
augmented block design, where each block had 10
RILsaong with two checks and parents. The RILSs
were found to be significantly different for al the
components except siliqua length, seed/siliqua,
harvest index and phenol. The blockswere observed
to be nearly homogeneous as they exhibited non
significant variability for all thetraits. However, the
check genotypes considered for the study differed
significantly for plant height, fruiting zone length,
biologica yield/plant, 1000-seed weight, harvest
index, seed yield/plant, glucosinolate and phenol
content. The check versus RIL sinteractions showed
highly significant differences for all the characters
except plant height and fruiting zonelength indicating
that checks as a group differed significantly from
RILs as agroup (Table 1).

Mean, range, genotypic and phenotypic coefficient
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seed weight (0.160*). Similar kinds of reportswere
also observed by many workers (Ali et al., 2013;
Islam et al., 2016; Haider et al., 2016).

The associations between different yield attributing
traitsreveal ed the mutual relationship between two
or more characters. Main shoot length was found
to be significantly associated with plant height
(0.407**), fruiting zone length (0.645**) and
biologicd yield (0.168*). Similarly, Sgnificant positive
correlation of biologicd yield wasobserved with plant
height (0.277**), main shoot length (0.168*), fruiting
zone length (0.187*) and seed¢/ siliqua (0.234**);
number of seeds/siliquawith siliqualength (0.333**)
and biological yield (0.234**); oil content with fibre
content (0.302**). Thus, selection for the higher
values of such parameters will be useful for
increasing the seed yield.

Inthisstudy, 25 promising RILswereidentified on
the basis of seed yield/plant. The details are shown
in Table 2. Seed yield/plant among the selected lines
varied from 25.63 g to 34.63 g; plant height from
168.61-206.14 cm; 1000-seed weight from 4.11- 7.29
g; oil content from 39.32 to 42.99 % and harvest
index from 26.13 %to 56.17 %. Further, theselines
can be used as parents for breeding high yielding
Indian mustard varieties and multi-location testing
for varietal release. Since, the parental cultivars
Rohini and PBR-97 used for developing RILs are
knownto vary considerably for drought tolerancein
addition to morphological and physiological aspects,
these RILs may also be used for identification of
superior drought tolerant linesand a so for the genetic
dissection of drought related traits through mapping
and analysis of major genes and/or QTLS.
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