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ABSTRACT

The present investigation was carried out with 22genotypes of Cauliflower
planted in Randomized Block Design with three replications to know the

Keywords nature and magnitude of variability, heritability and genetic advance as per
Cauifi cent of mean for various horticultural traits. The analysis of variance
Genetic variabitity, | Showed significant variation among different genotypes for all the traits
Heritability under study. Genotype Golden Agahani, Pusa Snowball, Pusa Deepali,
Article Info Poosi, Haridwar Local, KT-9, Faizabad Local, Rajasthan Local, Pant
Gobhi-3 recorded highest curd weight and also performed better for other
Accepted: horticultural traits than check cultivar (Pusa Himjyoti). Genetic analysis
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Available Online: indicated that phenotypic coefficient of variation (PCV) was higher than
10 December 2019 genotypic coefficient of variation (GCV) in all of the attributes studied.

High heritability (broad sense) estimates coupled with high genetic advance
as per cent of mean were observed for yield and other horticultural traits.

Introduction

Cauliflower (Brassica oleracea var. botrytis
L.) 2n = 2x = 18) of the family Brassicaceae
or Cruciferacea is used as a white edible
portion called curd. According to Allard
(1960) cabbage, cauliflower, Brussels sprout,
broccoli and other varieties of oleraceae have

been reported morphologically on the basis of
few gene differences. The varieties of
Brassica oleracea have same chromosome
number (n=9). Brassica oleracea is a triple
tetrasomic  with the genomic formula
ABBCCDEEF with 6 basic genomes and
some secondary pairing (Gerhard,
1960).Cauliflower was introduced in India in
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1822 when Dr. Jemson, a botanist from Kew,
took charge of the Company Bagh (United
Provinces, Saharanpur in the Northern Plains)
to carry out some horticultural experiments
during the period of the East India Company
(Nath et al., 1994). India is the second largest
producer of cauliflower in the world after
China. It is a rich source of minerals like
phosphorus, potassium, calcium, sodium and
iron and have medicinal values. It is grown in
all the agro climatic zones of India. India is a
developing country which has achieved self-
sufficiency and a good degree of sustainability
in food production. But there is urgent need
for providing nutritional security to the
population through balanced diet as significant
population is under nourished. The genetic
parameters such as heritability, genetic
advance, genotypic  and phenotypic
coefficients of variability are effective for the
breeders to select a genotype having the most
desirable traits for yield. Therefore the present
research has been undertaken with the
objective to study the relative magnitude of
genetic variability and heritability for various
traits of horticultural importance in
cauliflower.

Materials and Methods

The experiment was carried out in diverse
collection of twenty two genotypes of
cauliflower, including check cultivar (Pusa
Himjyoti) in Randomized Block Design with
three replications of each genotype, at the
Vegetable Research Block Tigaddu, College
of  Horticulture, VCSG  Uttarakhand
University Horticulture and Forestry, Bharsar,
Pauri Garhwal (Uttarakhand) during the
period from August 2016 to January 2017.
There were 9 plants of each entry in each
replication in a plot of 1.80 x 0.90 m®. The
plant to plant spacing was given 30cm. The
standard cultural practices were followed to
raise the cauliflower crop. The observations
onnumber of leaves per plant, leaves weight

(9), plant height (cm), days to 50% curd
initiation, days to 50% curd maturity, days to
full curd maturity at harvesting time, whole
plant weight (g), curd weight (g), curd length
(cm), curd diameter (cm), curd volume (cm?®),
stalk length (cm), stalk weight (g), stalk
diameter (cm), curd weight per plot (g), curd
dry weight (%), curd weight with gurd leaves
(9), Ascorbic acid content (mg per 100gm)for
each genotype were recorded from five
randomly selected plants per replication. The
analysis of variance was carried out as
suggested by Panse and Sukhatme (1985). The
data were analyzed to estimate genotypic and
phenotypic co-efficient of variation (Burton
and De-Vane, 1953), heritability in broad
sense and genetic advance (Allard, 1960) and
correlation co-efficient (Al-Jibouri et al.,,
1958).

Results and Discussion

The analysis of variance for eighteen
characters  revealed highly  significant
differences for all the characters indicating the
existence of enormous amount of genetic
variability for growth and yield attributes. The
extent of variability present in the genotypes
was measured in terms of range, coefficient of
variation, genotypic coefficient of variation
(GCV), phenotypic coefficient of variation
(PCV), broad sense heritability and genetic
advance (GA). The mean performances of the
different traits under study in 22 cauliflower
genotypes are shown in Table 1. Significant
differences were observed among all the
genotypes for all the characters under study. A
wide range of variations existing for various
quantitative traits has also been reported in
cauliflower by various workers (Thakur, 1998;
Kumar et al., 2002; Dubey et al., 2003; Singh
et al., 2013; Chittora and Singh, 2015; Gaur
and Singh, 2016; Aditya et al., 1989; Sharma
et al., 2005; Pandey and Naik, 1991; Sharma
et al., 1988; Singh and Thakur, 1990; Mehara
and Singh, 2013; Rahman et al., 2013; Singh
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et al, 2006). Among the horticultural
characters, number of per plant, leaves weight,
plant height, days to 50% curd initiation, days
to 50% curd maturity, days to full curd
maturity at harvesting time, whole plant
weight, curd weight, curd length, curd
diameter, curd volume, stalk length, stalk
weight, stalk diameter, curd weight per plot,
curd dry weight, curd weight with guard
leaves, Ascorbic acid content is the traits
which revealed the existence of good deal of
variability in the germplasm.

The components of variance, coefficient of
variation, heritability and genetic advance
value for eighteen horticultural characters are
presented in Table 2. The magnitude of
phenotypic coefficient of variation (PCV) was
significantly higher than the corresponding
genotypic coefficient of variation (GCV) for
all the characters under the study, indicating a
considerable influence of environment on their
expression. Higher magnitude of PCV and
GCV (> 30%), respectively were recorded for
stalk weight, leaves weight, curd weight with
guard leaves, curd weight per plot, curd
weight indicating the existence of wide range
of genetic variability in the germplasm for
these traits. This also indicated broad genetic
base, less environmental influence and these
traits are under the control of additive genes
and hence there is a good scope for the further
improvement of these characters through
selection. Jamwal et al., (1992), Crisp and
Kesavan (1978), Mahajan and Gill (1997),
Khar et al., (1997), Kumar and Korla (2001),
Mehara and Singh (2013), Santosha et al.,
(2015) and Gaur and Singh (2016). Rest of the
characters recorded moderate coefficient of
variation except for ascorbic acid content,
curd volume, stalk length, and curd dry
weight, curd diameter, plant height, curd
length. However, the differences between
phenotypic and genotypic coefficient of
variation were quite low. The characters
studied were influenced by environment to

lesser extent, thus the selection based on
phenotypic performance will be reliable. The
genotypic coefficient of variation does not
offer full scope to estimate the variation that is
heritable or environmental and therefore,
estimation of heritability becomes necessary.

The magnitude of heritability ranged from
84.88 to 99.81. Heritability estimates were
high (>60%) leaves weight, whole plant
weight, stalk weight, curd weight with guard
leaves, curd weight, curd dry weight, curd
weight per plot, ascorbic acid content, plant
height, curd volume, curd diameter, stalk
length, curd length, days to 50% curd
initiation, number of leaves per plant, days to
50% curd maturity, stalk diameter, and days to
full curd maturity at harvesting time which
showed that selection in these characters
would be effective. These findings were in
accordance with by Santosha et al., (1015),
Mahajan and Gill (1997), Mehara and Singh
(2013), Khar et al., (1997), Kumar and Korla
(2001), Singh et al., (2013), Chittora and
Singh (2015), and Gaur and Singh (2016) in
cauliflower. The value of genetic advance as
percentage of mean ranged from 15.55- 96.75.
The information on heritability alone may be
misleading but when used in combination with
genetic gain, the utility of heritability estimate
increases.

In present study, high heritability coupled with
high genetic advance as percentage of mean
was observed for leaves weight, whole plant
weight, stalk weight, curd weight with guard
leaves, curd weight, curd weight per plot,
ascorbic acid content indicating that most
likely the heritability is due to additive gene
effects and thus the chances of fixing by
selection will be more to improve such traits
through pure line selection in the evaluated
genotypes. Similar findings were recorded by
Kanwar et al., (2010), Singh et al., (2013),
Chittora and Singh (2015), and Gaur and
Singh (2016) in cauliflower.
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Genotypes

Pant Gobhi-3
Pant Shubhra

Pusa Snowball KT-25

Pusa Snowball -1

Pusa Snowball K -1

Pusa Himjyoti
Pusa Snowball
Pusa Agani Desi
Kartiki Special
Kartiki Desi
Golden Agahani
Golden kartiki
Pusa Deepali
KT -9
Haridwar Local
Poosi
Rudrapur Local
KM-1
Almora Local
Snowball -16
Rajasthan Local
Faizabad Local
SE (m)
CV%
CD(P=0.05)
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Table.1 Mean Performance of twenty two genotypes for the characters under study Cauliflower

WPW

528.07
516.86
137.47
150.27
160.23
585.87
852.80
235.00
430.67
666.67
928.10
612.07
786.80
490.40
653.07
543.96
545.60
434.20
370.40
425.20
704.20
655.50
13.66
3.22
27.66

SW | CW | LW | CL

98.53
87.53
20.20
22.93
22.73
66.93
121.67
27.40
63.47
118.47
133.47
91.13
119.67
42.07
98.00
48.87
82.53
67.93
47.40
63.07
109.27
92.27

205.73
170.07
49.87
55.00
57.33
204.27
263.00
122.80
112.13
194.07
365.67
195.47
251.87
219.47
228.20
237.33
191.27
155.80
171.33
164.00
212.47
218.40

217.00
249.20
67.40
61.53
79.07
307.80
465.07
84.80
241.73
334.13
424.67
322.47
415.27
206.80
326.87
250.07
270.47
210.00
151.53
198.13
382.87
339.20
233  6.04 | 421 0.19
3.82 | 4.02 | 2.02 | 2.85
472 | 1223 853 § 0.39

8.78
5.83
6.67
6.93
6.92
6.10
7.49
8.31
8.80
9.89
9.75
8.67
9.81
8.79
9.47
8.59
8.71
6.83
10.03
7.31
9.27
8.40

CD

12.11
8.47
7.64
7.72
7.36
8.34

14.85

12.16

11.00

13.24

12.45

12.55

14.29
9.03

11.34

10.19

11.05

10.17

10.23

10.93

11.01

10.73
0.27
3.03
0.54

SD

2.60
2.50
2.20
2.26
2.22
2.82
2.85
2.27
2.51
2.89
2.94
2.73
2.70
2.51
2.89
2.61
2.57
2.23
2.61
2.50
2.83
2.69
0.08
3.59
0.15

SL

7.52
9.30
5.95
5.95
6.07
7.22
7.54
6.17
5.73
6.49
9.02
8.83
12.01
6.77
8.52
7.85
7.08
7.30
8.49
10.05
9.71
8.36
0.23
3.52
0.46

PH | NL | CV |CWW CDW, DCI

GL

44.14
46.19
28.70
30.18
31.23
50.69
46.29
31.49
45.44
39.93
52.00
33.77
53.85
32.81
50.08
48.83
48.94
44.05
39.46
44.84
52.65
51.86

14.67
14.67
12.80
12.27
11.80
16.27
16.40
15.20
14.87
16.47
16.93
14.60
16.87
16.07
14.67
15.07
15.33
13.87
13.27
13.20
17.33
15.47

188.00
176.67
154.33
168.00
176.33
173.33
227.00
172.67
230.67
274.67
284.33
269.33
312.67
260.33
327.33
257.67
256.00
255.33
262.00
288.33
320.00
262.67

422.73
419.33
117.27
116.53
136.40
512.07
728.07
207.60
353.87
528.20
790.33
517.93
667.13
426.27
555.07
487.40
461.73
366.13
322.87
362.13
595.33|19.18 73.20
557.60 | 20.64 | 68.23
084 036 634 1421 025 1.80
238 | 294 | 323 | 397 | 2.07 | 3.15
169 0.73 1285 28.78 0.52 3.64

12.23
13.99
16.01
15.41
18.89
17.07
10.75
12.71
11.98
13.20
18.09
14.61
13.75
14.57
17.28
20.31
10.92
15.10
10.49
13.19

64.17
70.47
82.83
75.09
89.44
65.20
87.67
66.35
58.83
65.43
61.07
56.13
64.60
72.35
65.91
64.10
61.53
70.28
67.67
84.47

DCM

88.83
94.50
105.50
102.27
112.77
89.73
109.17
89.43
87.75
89.00
91.48
92.73
93.33
98.70
93.50
106.57
101.77
91.07
102.47
117.20
94.53
92.83
2.40
3.02
4.87

DFCM
HT

91.33
104.53
113.40
108.13
117.40

95.40
115.20
100.00

95.53

95.40

97.30

94.93

97.40
104.33

98.80
114.27
109.80
107.00
114.93
121.87

99.53

99.77

2.95
3.46
5.97

ACC

76.74
52.24
39.57
51.57
101.95
44.84
59.30
37.30
73.55
65.16
44.30
52.95
84.84
68.46
57.03
47.46
67.43
97.19
68.80
72.72
64.34
67.87
1.61
3.11
3.27

Where, WPW [Whole plant weight (g)], SW [Stalk weight (g)], CW [Curd weight (g)], LW [Leaves weight (g)], CL [Curd length (cm)], CD [Curd diameter
(cm)], SD [Stalk diameter (cm)], SL [Stalk length (cm)], PH [Plant height (cm)], NL [No. of leaves], CV [Curd volume (cm3)], CWWGL [Curd weight with
guard leaves (g)], CDW [Curd dry weight/100gm in (%)], DCI [Days to 50 % curd initiation], DCM [Days to 50% curd maturity], DFCMHT [Days to full curd
maturity at harvesting time], AAC [Ascorbic acid content (mg/100gm)], CWPP [Curd weight per plot (g)]
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CWPP

1851.6
1530.6
448.8
495.0
516.0
1838.4
2367.0
1105.2
1009.2
1746.6
3291.0
1759.2
2266.8
1975.2
2053.8
2136.0
1721.4
1375.2
1542.0
1476.0
1912.2
1965.6
55.6
3.8
112.6
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Table.2 Estimates of phenotypic and genotypic coefficients of variation, heritability, genetic advance and genetic gain for different
traits in Cauliflower

Sr. Characters Range Mean | Coefficient of variation | Heritability = Expected Genetic
No. (%) (%) genetic advance as
Phenotypic = Genotypic Advance | per cent of
mean
1 Whole plant weight (g)) 137.47-928.10 | 518.79 41.89 42.01 99.40 440.35 86.02
2 Stalk weight (Q) 20.20-133.47 = 74.80 47.12 47.27 99.35 72.36 96.75
3 Curd weight (g) 49.87-365.67 | 183.89 40.04 40.24 99.00 150.90 82.06
4 Leaves weight (g) 61.53-465.07 = 254.82 46.38 46.43 99.81 243.25 95.46
5 Curd length (cm) 5.83-10.03 8.24 15.45 15.71 96.71 2.58 31.30
6 Curd diameter (cm) 7.36-14.85 10.77 19.29 19.53 97.60 4.23 39.26
7 Stalk diameter (cm) 2.02.-2.94 2.59 8.92 9.61 86.04 0.44 17.04
8 Stalk length (cm) 5.73-12.01 7.82 20.29 20.59 97.08 3.22 41.18
9 Plant height(cm) 28.70-53.85 | 43.06 19.13 19.28 98.48 16.84 39.10
10 Number of leaves per plant 11.80-17.33 14.91 10.24 10.66 92.38 3.02 20.28
11 Curd volume (cm®) 154.33-327.33 | 240.80 22.19 22.43 97.93 108.94 45.24
12 | Curd weight with guard leaves (g) = 116.53-790.33 = 438.73 42.11 42.29 99.12 378.87 86.36
13 Curd weight per plot () 448.80- 1653.8 40.09 40.30 98.96 1358.76 82.16
3291.00
14 Curd dry weight/100gm in (%) 10.49-20.64 = 15.02 20.48 20.59 98.99 6.30 41.98
15 Days to 50 % curd initiation 56.13-89.44 69.77 12.97 13.35 94.43 18.12 25.97
16 Days to 50% curd maturity 87.75-117.20 = 97.51 8.53 9.04 88.86 16.14 16.55
17 Days to full curd maturity at 91.33-121.87 8.19 8.89 84.88 16.23
harvesting time 104.38 15.55
18 Ascorbic acid content(mg/100g) = 37.30-101.95 63.44 27.01 27.19 98.69 35.07 55.28
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Different cauliflower genotypes exhibited
marked variation in all the traits under study.
From the present investigation, it can be
concluded that nine genotypes viz., Golden
Agahani, Pusa Snowball, Pusa Deepali, Poosi,
Haridwar Local, KT-9, Faizabad Local,
Rajasthan Local, Pant Gobhi-3 recorded
higher curd yield and also performed better for
other horticultural traits than check cultivar
(Pusa Himjyoti).

These genotypes need further testing to be
released as a substitute of already existing
cauliflower varieties or they can be involved
in  further breeding  programme  for
development of superior varieties or hybrids
for vyield and quality improvement in
cauliflower. Overall, Golden Agahani, Pusa
Snowball, Pusa Deepali, Poosi, Haridwar
Local, KT-9, Faizabad Local, Rajasthan
Local, Pant Gobhi-3 are best suited for
cultivation in the hills of Uttarakhand.PCV
was higher than GCV in all of the attributes
studied, which signified the presence of
environmental influence to some degree in the
phenotypic expression of characters. Highest
PCV(42.01) and GCV (41.89) were obtained
forstalk weight respectively.

High heritability estimates coupled with high
genetic gain were observed for leaves weight,
whole plant weight, stalk weight, curd weight
with guard leaves, curd weight, curd weight
per plot, ascorbic acid content.

Hence selection can prove effective for
improvement in yield. Besides this, high
heritability coupled with moderate genetic
gain was observed for curd volume, curd dry
weight, stalk length, curd diameter, plant
height, curd length, days to 50% curd
initiation which indicated that these characters
are under additive gene effects and these
characters are more reliable for effective
selection. Thus, selection may be possible for
these characters for improving yield.
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