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Abstract : Anevauation of thirty two accessions of Indian mustard [Brassica juncea (L.) Czernand Coss] was carried out during
2014-2015 in Compl etely Randomized Design (CRD) with threereplicationsin Laboratory revealed highly significant differences
among the accessions for all seed vigour traits. Observations were recorded on ten seed vigour traits viz.,1000-seed weight (g),
field emergence (%), speed of germination (at field), germination, speed of germination, root length (cm), shoot length (cm),
seedling length (cm), seedling dry weight (mg) and vigour index. Highly significant differences were observed among the
genotypes for all the seed vigour traits. The phenotypic co-efficient of variability (PCV) ware close to genotypic co-efficient of
variability (GCV) for more of thetraitswhich indicate that environmental effect has no considerabl e effect on thetotal phenotypic
variation. Heritability and genetic advance indicated that the nature action and reliability or those characters for selection and
emerged asideal traits for improvement through selection.
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INTRODUCTION production and productivity necessarily requires
continuous devel opment of new and improved varieties
of crop and efficient system of production and supply of
seed to farmers. Seed quality is the sum of all these
attributeswhich differentiate the seed fromthegrain. In
addition to important seed quality attributes, seed should
be of uniform size and should possess good germination
capacity of quality seedlot. Using seed of low germination
will reducethefield establishment or stand and thus, the
yieldswill belowered.

Selection programme depends primarily upon the
magnitude of heritable portion of variability. Heritability

Indian mustard (Brassica juncea L.) is one of the
most important oilseed crops of India. In order to
incorporate desirable quality charactersto maximizethe
economicyield, theinformation on nature and extent of
genetic variability present in populations for desirable
traits, their association and relative contribution toyield
constitutesthe basic requirement. The present study was
under taken to find out the genetic variability available,
heritability and genetic advance, the association of
different quality characters and their contribution to
define seed vigour index. Sustained increasein agriculture
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estimate provides information on transmission of
character from the parent to the progeny. Such estimates
facilitate evaluation of hereditary and environmental
effectsin phenotypic variation and thus, aid in selection.
Heritability estimates are used to predict genetic advance
under selection so that breeders used to predict genetic
gainand ableto anticipateimprovement for different types
and intensities of selection.

MATERIAL AND METHODS

The material of the present study consisted of 32
genotypes of Indian mustard were analyzed in
Completely Randomized Design with threereplications
during 2014-2015 in the Seed Testing L aboratory (STL)
of Seed Technology Section, Narendra DevaUniversity
of Agriculture and Technology, Kumarganj, Faizabad
(U.P) India. The observationswere recorded on ten seed
quality parameters viz.,1000-seed weight (g), field

emergence (%), speed of germination (at field),
germination (%), speed of germination, root length (cm),
shoot length (cm), seedling length (cm), seedling dry
weight (mg) and vigour index.

Seed germination percentage under lab condition
was estimated on the basi s of germinated seed from 100
randomly selected seed kept for germination in seed
germinator at 28 + 1°C for 8 days. At the end of
germination test period randomly ten normal seedlings
were carefully removed from each replication. The
distance between the collar and tip of the primary shoot
asshoot |ength and between the collar and tip of primary
root as the root length was measured in centimetre and
the mean value were calculated. 10 seeds were plated
on seed germination paper after aspecific period of time
5 seedlings were selected and removed and dried in a
hot air oven at 100°C temperature for 24 hours. The
seedling was weighted on electronic balance and taken
seedling dry weight in mg.

Tablel: Analysisof variancefor ten charactersin Indian mustar d genotypes
Source of variation

Character Treatment Error

31(d.f) 64 (d.f.)
1000-seed weight (g) 2.73** 0.01
Field emergence (%) 101.50** 1.70
Speed of germination (at field) 5.80** 0.04
Germination (%) 98.12** 3.14
Speed of germination 11.41** 0.05
Root length (cm) 18.06** 1.29
Shoot length (cm) 3.22%* 0.12
Seedling length (cm) 29.00** 1.56
Seedling dry weight (mg) 2.35** 0.02
Vigour index 19172.30** 245.68

* and ** indicate significance of valuesat P=0.05 and 0.01, respectively

Table2: Estimatesof range, grand mean, phenotypic (PCV) and genotypic (GCV) co-efficient of variation, heritability in broad sense [h%yy%]
and genetic advance in per cent of mean (G o, ) for ten charactersin Indian mustard genotypes

Characters Ra”ﬂfg(h'g)m' Gra?;";ea” PCV (%) GOV (%)  Heitability [Puse] ooy itfma;’;na'(‘g”;j er)
1000-seed weight (g) 2.17-5.60 3.63 26.33 26.28 99.56 54.02

Field emergence (%) 74.67-94.67 83.25 7.10 6.92 95.11 1391

Speed of germination (at field) 7.55-12.82 9.39 14.94 14.76 97.55 30.03
Germination (%) 80.33-97.67 87.98 6.71 6.40 90.96 12.58

Speed of germination 8.75-15.06 11.87 16.51 16.39 98.57 3353

Root length (cm) 6.27-12.75 9.03 29.06 26.19 81.17 48.61

Shoot length (cm) 3.86-7.25 5.38 19.99 18.89 89.31 36.78
Seedling length (cm) 10.26-19.81 14.40 22.71 20.99 85.41 39.97
Seedling dry weight (mg) 3.08-5.77 4.30 20.77 20.51 97.44 41.71

Vigour index 247.16-496.46 378.05 2141 21.00 96.25 42.46
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RESULTS AND DISCUSSION

Theanalysis of variance of the experiment showed
highly significant differences among the thirty two
genotypes of Indian mustard for all the characters
indicating the presence of adequate variability (Table 1).
The estimates of phenotypic co-efficient of variation
(PCV) and genotypic co-efficient of variation (GCV)
for ten seed quality characters of Indian mustard
genotypes are presented in Table 2. The magnitude of
phenotypic co-efficient of variation (PCV) was higher
than the corresponding genotypic co-efficient of variation
(GCV) dueto environmental influence.

The genotypic and phenotypic co-efficients of
variability were computed to assess the nature and
magnitude of existing variability inthe germplasm. The
high magnitude of genotypic co-efficient of variation
(GCV) aong with phenotypic co-efficients of variation
(PCV) was recorded for root length (PCV=29.06%,
GCV=26.19%),followed by 1000-seed weight (PCV
=26.33%, GCV=26.28%), seedling length (PCV=
22.71%,GCV=20.99%), vigour index (PCV=21.41%,
GCV=21.00%), seedling dry weight (PCV=20.77%,
GCV=20.51%). Thistype of indication showed greater
scope of obtaining high selection responsefor thesefive
traits owing to presence of high genetic variability. The
existence of high variability for root length and 1000 seed
weight in Indian mustard isin conformity withthefinding
of earlier workers viz., Tomar and Chaudhary (1987);
Singh et al. (1982); Lafond and Baker (1986); Verma et
al. (1988); Reddy et al. (1994); Singh et al. (2009);
Baloch et al. (2013) and Wani et al. (2013).

Thefundamenta principleinvolvedin plant breeding
isthe application of selection on the genetic variability
availablein germplasmfor various charactersto change
the genetic architecture of the plant character and
consequently of plant in order to develop improved
genotypes possessing higher economic yield and value
than existing ones. Obviously, genetic variability isthe
raw material on which selection acts to bring
improvements in genetic architecture of pants.
Heritability in broad sense [hz(bs)%] and genetic
advanced in per cent of mean g, as direct selection
parametersprovide index of transmissibility of attributes
which gives indication about the effectiveness of
selection in improving the characters.

The higher estimates of heritability coupled with
higher genetic advance for 1000 seed weight, indicated
that heritability of traitsismainly dueto additive effects

and selectioniseffectivefor such traits. High heritability
accompanied with high to low genetic advancefor vigour
index, 1000-seed weight, speed of germination, speed of
germination (at field), seedling dry weight, vigour index,
field emergence (%), germination (%), shoot length,
seedling length and root lengthisindi cative of non additive
gene action and the high heritability is being exhibited
due to favourable influence of the environment rather
than genotypes. Similar report was suggested by Singh
et al. (2006); Singh et al. (2009) ; Dholu et al. (2014);
Gami and Chauhan (2014); Vermaet al. (2014); Akabari
and Niranjana (2015) and Kansotia et al. (2013).
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