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INTRODUCTION

Cauliflower (Brassica oleracea var. botrytis L.) belongs to
Cruciferae family. It is one of the most important and popular
vegetable in the country. It is mainly grown for its curds which
are rich in vitamin C (Ascorbic acid) and protein (Keck, 2004).
A high intake of cauliflower has been associated with reduced
risk of aggressive prostate cancer (Kushwaha et al., 2013). It is
generally used as a cooked vegetable either singly or mixed
with other vegetables.

Crop improvement mainly depends upon the presence of
wide genetic variability in the germplasm followed by adopting
of suitable breeding method (Singh et al., 2014a). If vast amount
of variability is present, attempts can be made to improve the
crop by enforcing mere selection, otherwise, variability may
have to be generated by hybridization, mutation or by
germplasm collection before taking up selection. The response
to selection is more in highly heritable character and the
effectiveness of selection can be predicted by estimating the
heritability.

Agronomic traits such as curd yield and its components are
major selection criteria for increasing its productivity (Yanglem
and Tumbare, 2014). Yield is a complex character
predominantly governed by large number of genes and it is
largely affected by environmental fluctuations. Therefore,
selection based on yield alone is not effective. Therefore

improvement in yield can be brought about by affecting indirect
selection for yield attributing components. Mutual association
of plant characters, which is determined by correlation
coefficients, is useful as a basis for selecting the desirable lines
(Sheemar et al., 2012). The method of path coefficient analysis
is helpful in partitioning the correlation coefficients into direct
and indirect effects and in the assessment of relative
contribution of each component to yield (Singh et al., 2014a).
Keeping these aspects in view, the present investigation was
carried out to estimate the genetic variability, heritability and
character association of various quantitative and qualitative
characters in early cauliflower germplasm.

MATERIALS AND METHODS

The present investigation was under taken at the vegetable
farm of the Division of Vegetable Crops, Indian Institute of
Horticultural Research (IIHR), Bengaluru. The experimental
material comprised of 51 genotypes of early cauliflower
maintained in the Division of Vegetable Crops, IIHR, Bengaluru.
The experiment was laid out in a randomized complete block
design (RCBD) with two replications. The sowing of all
genotypes was done in nursery bed and 23 days old seedlings
were transplanted at the spacing of 50 cm between rows and
40 cm between plants within the rows. Sixty plants were
maintained in each genotype per replication. The package of
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ABSTRACT
An experiment was conducted to evaluate the early cauliflower (Brassica oleracea var. botrytis L.)  germplasm
under tropical conditions. High variability (> 20%) and heritability (> 60%)  with high genetic advance (>
20%) was observed for characters like, plant weight, leaf weight, curd size, net curd weight, net plot yield, yield
per hectare, protein, vitamin-C and marketable curd weight indicating these characters are governed by additive
gene action. Hence, direct selection may be followed for the improvement of early cauliflower for these characters.
Marketable curd weight showed highly significant positive association with plant weight, leaf number, leaf
length, leaf breadth, leaf weight, curd depth, curd diameter, curd size, net curd weight, net plot yield and yield
per hectare at both genotypic and phenotypic levels. So for the genetic improvement of cauliflower through
marketable curd weight, selection based on the above characters is desirable. Direct and indirect effects showed
that during the selection of superior genotypes in early cauliflower emphasis should be given for plant and leaf
parameters like, plant weight, leaf number, leaf length and curd parameters like, curd size and net curd weight.
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practices to raise successful crop of cauliflower was followed.
Ten plants were randomly selected from each replication per
genotype for recording the eighteen traits. The mean value
was used as the replicated data and was subjected to statistical
analysis using INDOSTAT software package. The data of both
quantitative and qualitative characters were statistically
analyzed as per methods out lined by Cochran and Cox
(1959), for estimating the analysis of variance (ANOVA). The
phenotypic and genotypic coefficient of variability, heritability
in broad sense, genetic advance at 5 per cent selection intensity
were computed as suggested by Johnson et al. (1955). The
phenotypic and genotypic correlation coefficients among all
the traits under study were calculated following Weber and
Murthy (1952) and the path analysis was carried out as per
method of Dewey and Lu (1959).

RESULTS AND DISCUSSION

Estimates of various genetic parameters are presented in Table
1. The genotypes exhibited large amount of variation for all
the 18 characters studied. This wide range of variability for
different characters indicated the scope for selection of suitable
initial material for breeding, in the improvement of early
cauliflower.

The degree of variability shown by different parameters can
be judged by the magnitude of genotypic coefficient variation
(GCV) and phenotypic coefficient variation (PCV). The GCV
values were low in magnitude compared to PCV values for all
the characters studied. This indicated that the direct selection
is not effective for these characters and heterosis breeding can
be resorted for further improvement. Similar observations were
made by Singh et al. (2010) and Mehra and Singh (2013) in
cauliflower.

High magnitude of phenotypic and genotypic coefficients of
variation (> 20%) were recorded by plant weight, leaf weight,

curd size, net curd weight, net plot yield, yield per hectare,
protein, vitamin-C and marketable curd weight, indicating the
maximum variability among the genotypes for these
parameters. High magnitude of phenotypic and genotypic
coefficients of variation were also observed by Mahajan and
Gill (1997), Mehra and Singh (2013) in cauliflower for above
parameters.
The heritability estimates separates the environmental
influence from the total variability and indicates the accuracy
with which a genotype can be identified by its phenotypic
performance, thus making selection most effective. In the
present study high heritability estimates (>60%) were obtained
for days to 50 per cent curd initiation, plant weight, leaf
number, leaf weight, curd diameter, curd size, net curd weight,
net  plot yield, yield per hectare, protein, vitamin-C and
marketable curd weight  indicating the possibility of selection
for the improvement of genotypes for these characters,
according to their economic importance. In cauliflower Dhatt
and Garg (2008) also observed high heritability for above
mentioned traits.
Heritability estimates in broad sense alone do not act as true
indicators of effectiveness of selection for the trait since their
scope is restricted by their interaction with the environment
(Johnson et al., 1955). Hence heritability values considered
along with the predicted genetic gain increase the reality of
this parameter as a tool in selection program.
It was observed that high heritability values were associated
with high values of genetic advance as per cent of mean (>
20%) (Table 2) for plant weight, leaf weight, curd diameter,
curd size, net curd weight, net plot yield, yield per hectare,
protein, vitamin-C, marketable curd weight; high heritability
values with moderate genetic advance (10-20%) for leaf
number indicating utility of selection for improving the
genotypes for these characters. Mehra and Singh (2013)
reported high heritability with high genetic advance for net

Sl. Characters Range Mean Genotypic Phenotypic Genotypic Phenotypic Heritability Genetic Genetic
No. Min  Max variance variance coefficient coefficient (%) advance advance

of variation of variation as % of
mean

1 Days to 50% curd initiation 36.00 47.00 39.35 4.27 6.24 5.25 6.35 68.40 3.52 8.94
2 Days to 50% curd maturity 48.00 58.50 54.93 2.81 7.55 3.05 5.00 37.22 2.11 3.84
3 Plant weight (g) 256.00 816.00 555.43 19279.06 22524.14 25.00 27.02 85.59 264.62 47.64
4 Leaf number 11.40 19.30 15.40 2.56 4.23 10.40 13.36 60.59 2.57 16.67
5 Leaf length (cm) 20.30 37.60 31.08 9.46 16.46 9.90 13.05 57.48 4.80 15.46
6 Leaf breadth (cm) 10.80 19.05 15.12 2.01 4.93 9.37 14.69 40.68 1.86 12.31
7 Leaf weight (g) 89.65 340.50 213.02 4030.66 4915.76 29.80 32.91 81.99 118.43 55.59
8 Stalk length (cm) 2.55 5.20 3.27 0.10 0.37 9.92 18.66 28.22 0.35 10.85
9 Stalk  weight (g) 13.45 36.25 25.18 19.69 34.58 17.62 23.35 56.94 6.90 27.39
10 Curd depth (cm) 3.30 6.55 4.48 0.24 0.49 11.04 15.67 49.64 0.72 16.02
11 Curd diameter (cm) 4.75 10.30 8.28 1.54 2.43 15.01 18.81 63.64 2.04 24.67
12 Curd size (cm2) 16.60 54.25 38.34 84.34 98.71 23.95 25.91 85.45 17.49 45.61
13 Net curd weight (g) 70.35 250.65 170.05 1777.47 2139.30 24.79 27.20 83.09 79.16 46.56
14 Net plot yield (kg/6m2) 4.43 12.81 9.21 3.80 5.51 21.18 25.49 69.05 3.34 36.26
15 Yield/hectare (tons) 5.47 15.82 11.33 6.41 8.21 22.34 25.29 78.04 4.61 40.66
16 Protein (g/100g 0.34 1.20 0.69 0.04 0.04 27.47 27.63 98.81 0.39 56.25

fresh weight)
17 Vitamin-C(mg/ 29.20 78.50 54.79 161.66 180.86 23.21 24.55 89.39 24.76 45.20

100g fresh weight)
18 Marketable curd 147.50 464.50 321.81 4683.66 6764.24 21.27 25.56 69.24 117.31 36.45

weight (g)

Table 1: Estimates of genotypic and phenotypic variance, heritability and genetic advance in 51 genotypes of early cauliflower
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curd weight, marketable curd weight and yield per hactare in
cauliflower.

High and moderate heritability coupled with low genetic gain
(< 10%) has been observed for characters like days to 50 per
cent curd initiation and maturity which indicates that these
characters governed by the non additive gene action and the
selection based on phenotypic appearance will not be
effective and could be exploited by heterosis breeding. In
cauliflower Mahajan and Gill (1997) reported similar results.

In general, genotypic correlation coefficients were higher than
phenotypic values which may be ascribed to the low effect of
environment on the character association and is presented in
Table 2 and 3. In the present study marketable curd weight
recorded a positive and significant association with plant
weight, leaf number, leaf length, leaf breadth, leaf  weight,
stalk weight, curd depth, curd diameter, curd size and net
curd weight at both genotypic and phenotypic level. This
indicates that selection based on these characters will be
effective in improving the marketable curd weight in
cauliflower. Mahesh et al. (2011) and Singh et al. (2014b)
revealed that yield had highly significant and positive
correlation with all the ancillary characters viz., curd depth,
curd diameter, weight of curd, plant height and weight of plant
in cauliflower.

Marketable curd weight exhibited positive and non-significant
correlation with stalk length and protein at both at phenotypic
and genotypic level indicating selection based on these
characters in positive direction will improve yield. However,
marketable curd weight exhibited a negative and significant
correlation with days to 50 per cent curd maturity at genotypic
and phenotypic level indicating high values of these
parameters will reduce the marketable curd weight.

 Path coefficient analysis was worked out at phenotypic and
genotypic level to study the effects of various horticultural
traits. The results obtained for horticultural traits (Table 4 and
5) indicated that plant weight, leaf number, leaf length, curd
size and net curd weight have recorded positive direct effect
on marketable curd weight both at genotypic and phenotypic
levels indicating the importance of these characters during
selection for the improvement of marketable curd weight in
cauliflower. These results are in conformity with the Reddy
and Varalakshmi (1995) in cauliflower.

Partitioning of correlation values showed that some of the
characters could not produce significant correlation with
marketable curd weight which might be either due to very
high negative direct effects. Critical analysis of results obtained
from character association and path analysis indicated that
the plant and leaf parameters like, plant weight, leaf number,
leaf length, and curd parameters like, curd size and net curd
weight possessed both positive association and high positive
direct effects. Hence, selection for these traits could bring

improvement in yield and yield components
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