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Abstract
To investigate genetic variability and heritability, eight Brassica napus genotypes were
evaluated at New Developmental Research Farm, Faculty of Agriculture. Peshawar
University, during 2010-11. Analysis of variance revealed significant differences (P≤0.01)
among Brassica napus genotypes for all the studied characters. Mean values showed that
maximum primary branches plant-1 (15) was observed for genotype PGRI-8, plant height
(220.66 cm) for genotype CH-6 and PGRI-8, pods main raceme-1 (96.33) for genotype CH-1,
pods plant-1 (994) for genotype PGRI- 8, pod length (8.3 cm) for genotype PGRI- 7, seeds
pod-1 (27) for genotype CH-1, 1000-seed weight (3.97 g) for genotype CH-2, and seed yield
plant-1 (91.1 g) for genotype PGRI-8. In t terms of heritability values, high broad sense
heritability estimates were observed for primary branches plant-1 (0.83), plant height (0.78),
pods main raceme-1 (0.65), seeds pod-1 (0.61), 1000-seed weight (0.61), while moderate
heritability values were recorded for pod length (0.57), pods plant-1 (0.55), and seed yield
plant-1 (0.50). In conclusion, the significant differences among Brassica napus genotypes
showed that there is sufficient variability for effective selection. The trend of heritability
(moderate to high) in the present study indicates that there is more genetic control and
selection should lead to quick improvement. Furthermore genotype PGRI-8 surpassed all
other genotypes in yield and yield component and could be used in future breeding programs.
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Introduction
Rapeseed is considered the third largest source of vegetable oil in the world (after
soybean and palm) and the second world source of protein, although it reached only a fifth of
the soybean production. Rape seed-mustard seed is rich in oil and protein and contains 4046% oil and 18-22% protein. Raw rape seed oil contains 50% erucic acid. Wild seeds also
contain high levels of glycosides (mustard oil glycosides), chemical compounds that
significantly lowered the nutritional value of rape seed press cakes for animal feed. In
addition the oil content of rape seed seed meal contains about 40% protein with well
balanced amino acid (Miller et al., 1962) but lower amino acid content would be desired.
Success of any crop improvement depends upon the presence of substantial amount of
genetic variability, heritability, as well as genetic gain in selection (Khan et al., 2007). The
potential of a crop to favorably respond to breeding/selection and bioengineering programs
depends upon nature and magnitude of genetic variability (Akhtar et al., 2007). Heritability is
an index of transmissibility of traits and as such partitions the total variance into genetic and
environmental components (Falconer and Mackay 1996; Marwede et al., 2004). Heritability
of any trait depends upon genetics properties of breeding material and environmental
conditions in which experiments are carried out (Falconer and Mackay, 1996). A character
which has higher range of genetic variability, heritability and genetic advance would be an
effective tool to improve seed yield (Aytac and Kinaci, 2009). Parameters having high
heritability and genetic advance are considered under control of additive genes, which
highlights the usefulness of selection based on phenotypic performance (Ghosh and Gulati,
2001).
Efforts are underway to develop better oilseed Brassica napus genotypes. Such
breeding efforts need critical evaluation of existing genetic variability, heritability, genetic
advance as studied earlier (Khan et al., 1992; Chaudhary et al., 1999; Kakroo et al., 2000;
Mahmood

et

al.,

2003).

Keeping in view the importance of Brassica napus as oil seed crop, an experiment was
conducted to determine the extent of genetic variability and broad sense heritability for yield
and yield components among some Brassica napus genotypes.
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Materials and methods
The present research work was conducted at New Developmental Research Farm, Faculty of
Agriculture, Peshawar University, Pakistan, during 2010-11 season. Eight Brassica napus L.
genotypes i.e., CH-1, CH-2, CH-3, CH-4, CH-5, CH-6, PGRI-7 and PGRI-8 were sown on
20th October, 2010 in RCB design with three replications. Row to row and plant to plant
distances were kept as 60 and 20 cm, respectively. Standard agronomic practices were
employed throughout the growing season. Data were recorded on randomly selected 10 plant
in each plots on primary branches plant-1,plant height (cm), pods main raceme-1, pods plant-1,
pod length (cm), seeds pod-1, 1000-seed weight (g) and seed yield plant-1 (g).
Statistical analysis
Analysis of variance
The data recorded on each parameter were subjected to analysis of variance
(ANOVA) techniques appropriate for RCBD using Statix ver 8.1 software programme. The
mean differences among Brassica napus genotypes for yield and yield components were
determined by using least significant differences (LSD) test at 5% level of probability.
Heritability (B.S)
The heritability estimates provide information on transmission of trait (s) from
parents to offspring. Such estimates facilitate the evaluation of genetic and environmental
effects, aiding in selection. Estimate of heritability can also be used to predict genetic
advance under selection, so that plant breeder can anticipate the improvement of selection.
The genotypic, phenotypic, and environmental variances and heritability were
calculated by the following formula:

Genotypic Variance ( 2 g ) =

GMS  EMS
r

Phenotypic Variance ( 2 p ) =  2 g   2 e

Environmen tal Variance ( 2 e ) = EMS
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h

2

( BS )

 2g
= 2
 p

 2 g = Genotypic variance for a trait.
 2 p = Phenotypic variance for a trait.
h2 (BS) = Broad sense heritability for a trait.

Results and discussion
Primary branches plant-1
Analysis of variance showed highly significant differences (P≤0.01) among Brassica napus
genotypes for primary branches plant-1. The coefficient of variation for primary branches was
13.04 % (Table 1). Raj and Singh (1998) and Khan and Khan (2003) also reported significant
difference among rape seed genotypes for primary branches plant-1. Data regarding primary
branches plant-1 ranged from 7 to 15 with the mean value of 9. Minimum primary branches
plant-1(7) were recorded for genotype CH-2, CH-5 and CH-6 followed by genotype CH-3 and
CH- 4 (8), whereas maximum primary branches plant-1(15) were recorded for genotype CH-8
followed by genotype PGRI-7 (10) and genotype CH-1 (9) (Table 2). Genetic and
environmental variances for primary branches plant-1 were 6.26 and 1.33, respectively. High
broad sense heritability 0.83 was recorded for primary branches plant-1 (Tab 4). Khulbe et al.,
(2000), Raj and Singh (1998), Marinkovic et al., (2003), Mahmood et al., (2003) and Khan et
al., (2008) also observed high heritability for primary branches plant-1.
Plant height (cm)
Analysis of variance showed highly significant differences (P≤0.01) among all the
genotypes for plant height. The coefficient of variation for plant height was 2.67 % (Table 1).
Ali et al., (2002), Khan and khan (2003), Tahir et al., (2006) and Khan et al., (2008) also
reported significant difference among rape seed genotypes for plant height. Data regarding
plant height ranged from 188.00 to 220.66 cm with the mean value of 209.00 cm. Minimum
plant height (188.00 cm) were recorded for genotype CH-2 followed by genotype CH-3 (201
cm) and genotype CH-1 (204 cm), whereas, maximum plant height (220.66 cm) were
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recorded for genotype CH-6, PGRI-8 followed by genotype CH-4 (215 cm) and genotype
CH-5 and PGRI-7 (213 cm) (Table 2). Genetic and environmental variances for plant height
were 110.43 and 31.23 respectively. High broad sense heritability 0.78 was recorded for
plant height (Tab 4). Zhang and Zhou (2006), Khulbe et al., (2000), Raj and Singh (1998),
Mahmood et al., (2003) also observed high heritability for plant height.
Table 1. Mean squares for yield and yield components traits of 8 Brassica napus
genotypes during 2010-11
Replications
Genotypes
Error
CV
Traits
(df=2)
(df=7)
(df=14)
(%)
Primary branches plant-1

0.042

20.095**

1.327

13.04

102.375

362.518**

31.232

2.67

85.542

380.851**

57.637

9.93

3002.042

95099.905**

20466.851

21.39

Pod length (cm)

0.485

1.839**

0.372

8.62

Seeds pod-1

0.542

18.089**

3.161

7.58

1000-seed weight (g)

0.063

0.196**

0.034

4.99

Seed yield plant-1 (g)

59.412

791.356**

198.508

24.02

Plant height (cm)
Pods main raceme-1
Pods plant-1

*, **: denote the significance, at 0.05 and 0.01 level of probability, respectively.

Pods main raceme-1
Analysis of variance showed highly significant differences (P≤0.01) among all the
genotypes for pods main raceme-1. The coefficient of variation for pods main raceme-1 was
9.93 % (Table 1). Tahir et al., (2006) also reported significant difference among rape seed
genotypes for pods main raceme-1. Data regarding pods main raceme-1 ranged from 58 to 96
with the mean value of 76. Minimum pods main raceme-1 (58) were recorded for genotype
PGRI-7 followed by genotype PGRI-8 (66) and genotype CH-2 (74), whereas maximum
pods main raceme-1 (96) were recorded for genotype CH-1 followed by genotype CH-4 (81)
and CH-6 (80) (Table 2). Genetic and environmental variances for pods main raceme-1
107.74 were 57.64 and respectively. High broad sense heritability 0.65 was recorded for pods
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main raceme-1 (Tab 4). Khulbe et al., (2000) and Raj and Singh (1998) also observed high
heritability for Pods main raceme-1.
Table 2.Mean performance for yield and yield components traits of 8 Brassica napus
genotypes during 2010-11
Genotypes
Primary
Plant height
Pods main
Pods plant-1
-1
-1
branches plant
(cm)
raceme
CH-1

9

204

96

894

CH-2

7

188

74

487

CH-3

8

201

77

646

CH-4

8

215

81

616

CH-5

7

213

79

560

CH-6

7

220

80

584

PGRI-7

10

213

58

569

PGRI-8

15

220

66

994

Mean

9

209

76

668

2.02

9.8

13.3

250.5

LSD0.05

Table 3.Mean performance for yield and yield components traits of 8 Brassica napus
genotypes during 2010-11
Genotypes
Seed yield
1000-seed
Pod length (cm)
Seeds pod-1
plant-1
weight (g)
(g)
CH-1
6.5
27
3.15
76.5
CH-2
7.8
26
3.97
50.4
CH-3

6.2

21

3.65

48.8

CH-4

7.4

20

3.90

48.7

CH-5

7.6

23

3.77

48.8

CH-6

6.5

22

3.89

57.2

PGRI-7

8.3

24

3.71

47.9

PGRI-8

6.4

25

3.67

91.1

Mean

7.0

23

3.71

58.6

LSD0.05

1.06

3.11

0.32

24.68
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Table 4: Variance components and heritability (BS) for yield and yield components traits of
8 Brassica napus genotypes during 2010-11
h2 (BS)
Traits
Vg
Ve
Vp
Primary branches plant-1

6.26

1.33

7.58

0.83

Plant height (cm)

110.43

31.23

141.66

0.78

Pods main raceme-1

107.74

57.64

165.38

0.65

24877.68

20466.85

45344.54

0.55

Pod length (cm)

0.49

0.37

0.86

0.57

Seeds pod-1

4.98

3.16

8.14

0.61

1000-seed weight (g)

0.05

0.03

0.09

0.61

197.62

198.51

396.12

0.50

Pods plant-1

Seed yield plant-1

Vg = Genetic variance, Ve = Environmental variance, Vp = Phenotypic variances
h2 (BS) = Heritability (broad sense)

Pods plant-1
Analysis of variance showed highly significant differences (P≤ 0.01) among all the
genotypes for pods plant-1. The coefficient of variation for pods plant-1 was 21.39 % (Table
1). Ali et al., (2002), Mahmood et al., (2003), Sadat et al., (2010), Khan and Khan (2003)
also reported significant difference among rape seed genotypes for pods plant-1. Data
regarding pods plant-1 ranged from 487 to 994 with the mean value of 668. Minimum pods
plant-1(487) were recorded for genotype CH-2, followed by genotype CH- 5(560) and
genotype PGRI- 7(569), whereas, maximum pods plant-1 (994) were recorded for genotype
PGRI- 8, followed by genotype CH-1 (894) and CH-3 (646) (Table 2).. Genetic and
environmental variances for pods plant-1 were 24877.68 and 20466.85 respectively. Moderate
broad sense heritability 0.55 was recorded for pods plant-1 (Tab 4). Zhang and Zhou (2006)
and Uddin et al., (1995) also observed moderate heritability for pods plant-1.
Pod length (cm)
Analysis of variance showed highly significant differences (P≤ 0.01) among all the
genotypes for pod length. The coefficient of variation for pod length was 8.62 % (Table 1).
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Tahir et al., 2006, Aytac and Kinaci (2009), also reported significant difference among rape
seed genotypes for pod length. Data regarding for pod length ranged from 6.2 to 8.3 cm with
the mean value of 7.0 cm. Minimum Pod length (6.2 cm) were recorded for genotype CH-3
followed by genotype PGRI- 8 (6.4 cm) and genotype CH- 1, CH-6 (6.5 cm), whereas
maximum pod length (8.3 cm) were recorded for genotype PGRI- 7, followed by genotype
CH-2 (7.8 cm) and CH- 5(7.6 cm) (Table 3). Genetic and environmental variances for pod
length 0.49 were 0.37 and respectively. Moderate broad sense heritability 0.57 was recorded
for pod length (Tab 4). Uddin et al., (1995) also observed moderate heritability for pod
length.
Seeds pod-1
Analysis of variance showed highly significant differences (P≤0.01) among all the
genotypes for seeds pod-1. The coefficient of variation for seeds pod-1 was 7.58 % (Table 1).
Khan and Khan (2005) also reported significant difference among rape seed genotypes for
seeds pod-1. Data regarding seed pod-1 ranged from 20 to 27 with the mean value of 23.
Minimum seeds pod-1 (20) were recorded for genotype CH-4, followed by genotype CH- 3
(21) and genotype CH-6 (22), whereas, maximum seeds pod-1 were recorded for genotype
CH-1 (27), followed by genotype CH-2 (26) and PGRI-8 (25) (Table 3). Genetic and
environmental variances for seeds pod-1 were 4.98 and 3.16, respectively. High broad sense
heritability 0.61 was recorded for seeds pod-1 (Tab 4). Zhang and Zhou (2006) also observed
high heritability for seed pod-1.
1000-seed weight (g)
Analysis of variance showed highly significant differences (P≤0.01) among all the
genotypes for 1000-seed weight. The coefficient of variation for 1000-seed weight was 4.99
% (Table 1). Khan and Khan (2005) also reported significant difference among rape seed
genotypes for 1000-seed weight. Data regarding 1000-seed weight ranged from 3.15 to 3.97
g with the mean value of 3.71 g. Minimum 1000-seed weight (3.15 g) were recorded for
genotype CH-1, followed by genotype CH-3 (3.65g) and genotype PGRI-8 (3.67g), whereas,
maximum 1000-seed weight were recorded for genotype CH-2 (3.97g),followed by genotype
CH-4 (3.90g) and CH-6 (3.89g) (Table 3). Genetic and environmental variances for 1000seed weight were 0.05 and 0.03 respectively. High broad sense heritability 0.61 was recorded
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for 1000-seed weight (Tab 4). Zhang and Zhou (2006), Singh et al., (2002) also observed
high heritability for 1000-seed weight.
Seed yield plant-1(g)
Analysis of variance showed highly significant differences (P≤0.01) among all genotypes for
seed yield plant-1. The coefficient of variation for seed yield plant-1 was 24.02 % (Table 1).
Ali et al., (2002), Aytac and Kinaci., (2009), Ali et al., (2003) also reported significant
difference among rape seed genotypes for seed yield plant-1. Data regarding seed yield plant1

ranged from 47.9 to 91.1 g with the mean value of 58.6 g. Minimum seed yield plant-1 47.9

g were recorded for genotype PGRI-7, followed by genotype CH-4(48.7 g) and genotype
CH-3,CH-5 (48.8 g) whereas, maximum seed yield plant-1 were recorded for genotype PGRI8 (91.1 g), followed by genotype CH-1 (76.5 g) and CH-6 (57.2 g) (Table 3). Genetic and
environmental variances for seed yield plant-1 were 197.62 and 198.51 respectively.
Moderate broad sense heritability 0.50 was recorded for seed yield plant-1 (Table 4). Ali et
al., (2003) and Uddin et al., (1995) also observed moderate heritability for seed yield plant-1.
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