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Abstract
The present study was undertaken to evaluate some indigenous rapeseed genotypes for adaptability and yield
traits in the agro-climatic condition of Mansehra. These genotypes were evaluated in randomized complete block
design with three replications. The experimental materials were consisting of 23 genotypes of national uniform
yield trail (NUYT). Data was recorded on ten randomly selected plants from each genotype for six different
characters. The six characters were studied viz., days to maturity, plant height, pods plant -1, pod length, yield
plant-1, 1000-seed weight. Analysis of variance revealed significant differences (P≤0.05) among the genotypes for
the all traits, which confirm the presence of genetic diversity. On average, the NIFA-6 showed best performance
than remaining genotypes for yield attributing traits and eventually increased yield per plant. Heritabilities
(broad sense) were moderate to high in magnitude for all traits. Major yield components viz., days to maturity,
pods per plant and pod length revealed positive correlation with yield per plant. However, plant height showed
significant (P≤0.01) negative correlation with yield per plant due to lodging. Overall, the genotypes viz., NIFA-6,
19-H and Bulbul-98 exhibited maximum yield per plant. Results revealed that the studied genotypes with larger
genetic potential, positive relationship between yield and yield contributing traits and moderate to high
heritability could guide intensive selection and improvement and could further be studied to identify better
performing lines for Mansehra division.
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Introduction

World’s leading producers of rapeseed are India,

The genus Brassica L. holds the most economically

China, Canada, and Northern Europe. All over the

valuable position in the tribe Brassiceae, which is a

world manifold increase in production has been

part of family Brassicaceae (Rakow, 2004). This

recorded during last decade predominantly by the use

genus consists of a versatile batch of species that

of

includes major oilseed crops and vegetables (Rich,

approaches. According to the reports of United

1991; Christopher et al., 2005). This family comprises

Nation Food & Agriculture Organization’s reports,

of 338 genera and 3709 species (Warwick et al.,

World production of rapeseed may be expected to

2006). The species of genus Brassica are generally

increase further upward over between 2010 and 2015

classified into two main groups commonly known as

(FAO, 2012).

rapeseed

and

mustard.

It

also

contains

modern

and

conventional

plant

breeding

six

economically valuable species with huge genetic and

For improving seeds yield and adaptability of

morphological variation and is cultivated in all over

rapeseed and other brassica species, important

the world (Shah et al., 2008). Among these, three

breeding strategies are; understand and utilization of

species are diploid (Brassica oleracea, 2n = 18;

genetic, physiological and morphological basis of

Brassica rapa, 2n = 20; Brassica nigra, 2n = 16), and

yield

three are amphidiploid (Brassica napus, 2n = 38;

conditions. Determining conducive planting date

Brassica juncea, 2n = 36; Brassica carinata, 2n =

plays vital role in conformation of plant growth steps

34). Rapeseed-mustard (Brassica napus, Brassica

with

campestris and Brassica juncea) are grown all over

results in maximum yield. Planting date has a

the world as an important source of edible oil

considerable effect on seed yield and adaptability by

(Downey and Rakow, 1987).

influencing the yield components so that late planting

linked

traits

desirable

in

different

environmental

environmental

conditions

which

decreases the most important traits i.e. days to
During 2010-11, in Khyber Pakhtunkhwa canola was

flowering, duration of flowering, plant height and

on 0.3 thousand hectares which produced 0.2

pods plant-1 which cause a remarkable reduction in

thousand tons seeds. Punjab is leading both in terms

seed yield. (Sharief and Keshta, 2002: Siadat and

of acreage and production (area=9.6 thousand

Hemayati, 2009).

hectares, production =11.9 thousand tons). In Sindh
and Balochistan it was grown on 3.8 and 3.5 thousand

The term correlation is a statistical measurement of

hectares with the production of 4.2 and 2.3 thousand

the association between two variables. Statistical

tons respectively. Khyber Pakhtunkhwa, Punjab,

correlation refers to a quantifiable relationship

Sindh and Balochistan have 450, 918, 1016 and 812kg

among two variables. Moreover, its measure of the

ha-1 average yield respectively (Agriculture Statistics

power and route of that relationship. For plant

of Pakistan 2010-11). During 2011-12 canola was

breeders it is thus essential to learn the relationships

grown on 90 ha (233 acres) which produced 131

among pairs of characters in order to make a decision

thousand tons seed and 50 thousand tons oil

on the proper selection criteria for a breeding

(Economic Survey of Pakistan 2011-12). Currently,

program (Engqvist and Becker, 1993).

total requirement of edible oil in the country is 3.079
million tons out of which 0.696 million tons is

Information

about

genetic

variability

gives

a

provided by local production (34% of the demand);

dependable tool to the breeder for improvement in

while remaining demand was met fulfilled by import

crops. Higher genetic variability and correlation of

of 2.383 million ton. The estimated cost of imports

yield with yield components are serious requirements

was Rs. 224 billion (US$ 2.611 billion) in 2010-

of breeders who wish to improve production and

11(PBS, 2012).

quality of brassica (Abbas et al., 2013). So, in plant
breeding, the detection and utilization of genotypes
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with best genetic potential is a permanent pre-

Burton and Devane (1953), Johnson et al. (1955) and

requisite for production of physiologically efficient

Singh and Chaudhary (1985).

and genetically enhanced genotypes showing promise
for improved production per unit area under a given

Results and discussion

set

Days to maturity

of

environmental

circumstances.

Hence,

a

thorough study of the genetic mechanism of the plant

Analysis of variance for days to maturity revealed

characteristics

the

highly significant differences. Mean values ranged

importance of edible oil in country, an experiment

is

required.

Considering

from 186.64 to 212.90 days to maturity. Many

was carried out which had two fold objectives.

researchers have reported significant differences for
days to maturity including; Sinha et al., (2001), Zare

To evaluate genetic variability among different

and Sharafzadeh (2012). Among the tested genotypes

populations of Brassica napus L.

DUNKLED took maximum days to maturity (212.90
days) followed by NIFA-6 (209.54) and NIFA-3 by

To estimate correlation coefficient for different

taking (208.67) days to maturity. Minimum days to

important traits in Brassica napus L.

maturity (186.64 days) were recorded for the
genotype 19-H. However, the overall mean was

Materials and methods

198.09 for days to maturity. Genotypic (GCV) and

Research area

phenotypic coefficients of variation (PCV) values for

The research work under consideration was carried

days to maturity were 5.84% and 7.38%, respectively.

out at Agricultural Research Station, Baffa, Mansehra,

Broad sense heritability was 63% (Table 3). Positive

during Rabi season (2012-13) to evaluate the

significant correlation was observed between days to

indigenous rapeseed genotypes for adaptability and

maturity and yield plant-1 (r= 0.279) as well as with

yield traits in agro-climatic conditions of Mansehra.

1000-sw (r= 0.057). However, correlation was
negative significant with plant height (r= -0.185), pod

Materials

plant-1 (r= -0.091) and pod length (r= -0.018). The

The experimental materials were consisting of 23

differences in the data may be due to difference in the

genotypes of national uniform yield trail (NUYT).

environment where the experiment was conducted,

Row length was maintain as 5 m having row to row

genetic makeup of the genotypes which perform

distance of 75 cm. Experimental plot was thoroughly

differentially in different environments and the

prepared and was laid out in Randomized Complete

maturity groups.

Block Design (RCBD) with three replications. All the
cultural practices were carried out as recommended.

Plant height
Data pertaining to plant height manifested significant

Traits measurement and statistical analysis

(p≤0.01) between the accessions and ranges were

Data were recorded on days to maturity, plant height,

164.14 to 194.00 cm (Table 1). Greater variability

number of pods per plant, pod length, yield per plant

among the accessions for plant height was observed

and 1000-seed weight. All the data were subjected to

(Cheema et al., 2001; Sinha et al., 2001; Sana et al.,

analysis of variance (ANOVA) according to Steel et al.

2003; Mansoor et al., 2003; Inayt et al., 2009; Ali et

(1997). After getting the significant variations among

al., 2011); Zare & Sharafzadeh, 2012 and Bashir et al.,

genotypes performance for various parameters, the

2013). Maximum plant height (194.00 cm) was

means for each parameter were further separated and

recorded by genotype Abasin followed by CODED-D

compared by using the least significant difference

(193.43 cm). Least plant height (164.14 cm) was

(LSD) test at 5% level of probability. Genotypic (GCV)

observed by genotype NIFA-4. However, the overall

and phenotypic coefficients of variance (PCV) and

mean values for the said trait were 182.19 cm.

heritability (broad sense) were computed according to

Genotypic (GCV) and phenotypic coefficients of
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variation (PCV) for plant height were 6.27% and

between plant height and pods plant-1(-0.092), pod

8.02%, respectively. Broad sense heritability was 61%

length (r= -0.205), yield plant-1 (r= -0.334**) and

(Table 3). High broad sense heritability coupled with

1000-seed weight (r= -0.141). Zajac et al., (2011)

moderate GCV and PCV were observed (Tariq et al.,

found

2003; Khan et al., 2006; Dar et al., 2010; Emrani et

attributes. The variations among the genotypes for

al., 2012; Shehzad & Farhatullah, 2012).Genetic

this character may be attributed to the differences in

characteristics as well as environmental conditions

the genetic makeup of the genotypes and the

have a significant role in the determining plant

environment where these genotypes were tested.

similar

results

between

the

mentioned

height. Negative significant correlation was observed
Table 1. Mean values for different genotypes of Brassica napus L.
Genotypes

DTM

PH

PPP

PL

YLPP

1000-SW

19-H

187.10±4.65h

185.42±3.22ab

304.23±2.99a/e

8.10±0.06a/e

17.43±0.79b

7.55±0.33a

DUNKLED 212.90±1.50a

191.82±1.89ab

294.74±4.14de

8.08±0.04a/f

13.38±1.10c/e

7.07±0.03b/e

BULBUL-98 207.20±4.75a/e

171.18±0.92c/e

309.57±7.59de

8.21±0.11a/f

16.69±4.05b/e

7.12±0.02b/e

RAINBOW

204.87±4.22a/g

177.67±1.33b/e

282.57±3.24e

7.90±0.10a/e

10.52±0.41c/e

7.23±0.07b/e

ABASIN

195.77±2.43b/h

194.00±1.53a

293.78±6.42e

8.13±0.07f

15.87±0.34bc

7.08±0.04b/e

NIFA-1

191.87±4.71f/h

190.06±4.49ab

309.67±6.33a

8.26±0.18c/f

12.14±1.19b/e

7.17±0.03b/e

NIFA-2

195.43±7.73b/h

183.62±0.87a/d

302.68±1.54c/e

7.81±0.26b/f

14.10±0.78b/e

7.35±0.05ab

NIFA-3

208.67±5.70ab

192.44±0.56ab

287.33±6.33e

7.47±0.12d/f

15.93±0.89b/d

7.15±0.06b/e

NIFA-4

207.87±4.64a/d

164.14±13.87a/e

315.90±7.49a/c

7.97±0.23a/e

13.30±1.63b/e

7.07±0.04b/e

NIFA-5

206.43±3.77a/f

188.00±4.36b/e

296.33±3.67d/e

7.21±0.01ab/f

11.47±1.05c/e

7.33±0.20a/c

NIFA-6

209.54±6.13a/g

184.16±5.47a/d

315.67±17.33d/e

9.07±0.43a/e

21.12±1.12a

7.64±0.31a/d

NIFA-7

194.20±1.73b/h

165.38±5.45e

320.57±2.89ab

8.05±0.05a/e

14.30±1.35c/e

7.04±0.04d/e

NIFA-8

208.33±2.48a/c

169.16±14.58a/d

295.14±5.43c/e

7.22±0.14c/f

11.95±0.41b/e

7.00±0.12e

NIFA-9

197.43±0.87b/h

183.82±2.93a/d

301.00±11.46b/e

7.57±0.23b/f

10.68±0.80c/e

7.06±0.07c/e

NIFA-10

193.20±2.11d/h

182.00±0.58a/d

313.03±6.23a/e

7.50±0.40a/f

10.65±0.78e

6.97±0.24e

NIFA-11

192.33±11.74f/h

186.40±5.21ab

302.11±1.16c/e

8.05±0.30a/c

10.93±1.65c/e

7.13±0.03b/e

NIFA-12

193.77±2.36c/h

169.15±7.07de

307.78±6.46a/e

7.82±0.18a/e

10.33±1.39c/e

6.99±0.04e

CODED-A

191.87±2.80f/h

180.40±0.87a/e

296.37±6.69b/e

8.30±0.15ab

11.47±0.15c/e

7.07±0.03b/e

CODED-B

192.47±11.86f/h

182.40±7.80a/d

292.77±5.85c/e

8.02±0.06ef

9.67±0.68e

7.07±0.03b/e

CODED-C

186.64±8.75b/h

188.67±4.91ab

301.00±0.58b/e

8.13±0.09a/d

11.31±0.21c/e

7.13±0.03b/e

CODED-D

192.87±2.23e/h

193.43±3.79ab

305.58±4.00de

7.67±0.20a/f

9.80±0.38 c/e

7.10±0.03b/e

CODED-E

191.43±3.27gh

182.55±5.64a/d

293.00±6.43de

7.85±0.26a/c

10.60±0.42c/e

7.05±0.03c/e

CODED-F

193.87±1.79c/h

184.42±4.31a/c

311.10±6.00a/d

7.43±0.17a

14.22±0.52c/e

7.04±0.03de

LSD(0.05)

15.105

16.553

18.618

0.5815

3.3371

0.3396

Where, DTM= Days to maturity, PH=Plant height (cm), PPP=pods per pod, PL= pod length (cm), YLPP=yield per
plant (gm) and 1000-SW= seed weight (gm).
Number of pods plant-1

Cheema et al., (2001), Ali et al., (2002), Sana et al.,

Data concerning number of pods
significant

(p≤0.05)

showed
the

al., (2005), Tuncturk M and Ciftci V (2007), Inayt et
al., (2009), and Zare and Sharafzadeh., (2012).

pods

varied

Maximum pods plant-1 (320.57) was recorded for the

significantly among the studied rapeseed accessions.

genotype NIFA-7 followed by NIFA-4 (315.90).

Several workers have previously reported similar

Minimum value for said trait was exhibited by

significant differences for this character including

genotype RAINBOW (282.57).

Number
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of

pods

amongst

(2003), Cheema and Sadaqat (2004), Ivanovoska et

accessions. The data ranged from 282.57 to 320.57 for
plant-1.

differences

plant-1

plant-1

However, overall
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mean values were 302.26 for number of pods plant-

pods plant-1 revealed positive significant correlation

1.Genotypic

(GCV) and phenotypic coefficients of

with 1000-seed weight and positive correlation with

variation (PCV) values for number of pods plant-1

pod length, number of seeds pod-1, yield plant-1. Sana

were 6.76% and 8.66%, respectively. Broad sense

et al., (2003) manage to find positive significant

heritability was 61% (Table 3). Significant positive

correlation between pods plant-1 and seed yield. Inayt

correlation was found among pod plant-1 and 1000-

et al., (2009) found positive correlation between

seed weight (r= 0.251*), while positive association

number of pods plant-1 and yield plant-1. Similarly,

with pod length (r= 0.033), yield plant-1 (r=

positive significant correlation was also noticed

0.023).The number of pods plant-1 is known as a key

between pods plant-1 and seed yield (Rameeh et al.,

and major determining component of Brassica

2011). These differences among the accessions may be

species and has a substantial contribution towards

due the differences in the genetic makeup, genetic

seed yield depending upon the factors like variety,

potential of the genotypes and the environment where

environmental condition and suitable soil. Number of

these genotypes were tested.

Table 2. Phenotypic correlations among important traits in Brassica napus L.
Genotypes

DTM

DTM

-

PH

PH

PPP

PL

YPP

1000-SW

-0.185

-0.091

0.081

0.279*

0.057

-

-0.092

-0.205

-0.334**

-0.141

-

0.033

0.023

0.251*

-

0.102

0.160

-

0.008

PPP
PL
YPP
1000-SW

-

Where, ** = highly significant, * = significant.
DTM= Days to maturity, PH=Plant height (cm), PPP=pods per pod, PL= pod length (cm), YLPP=yield per plant
(gm) and 1000-SW= seed weight (gm).
Pod Length

6.72%

and

8.71%,

The data recorded for pod length exhibited significant

heritability was 59% (Table 3). Pod length showed

(P≤0.01) differences. The mean values ranged from

positive association with yield plant-1 (r= 0.102) and

7.21 to 9.07 cm for pod length. The results obtained

1000-seed weight (r= 0.160). Wang et al., (2007)

from the experiment are in confirmaty with the

revealed positive correlation with pod length and

previous results obtained by several researchers

yield plant-1, where as Nasim et al., (2013) reported

including Islam et al., (2004), Ahmad et al., (2008),

positive correlation between pod length and 1000-

Inayt et al., (2009) and Zare and Sharafzadeh., (2012)

seed weight. These differences among the genotypes

reported significant differences among the genotypes

may be due the differences in the genetic makeup,

for pod length. The data for the character varied

genetic

among the genotypes confirming the presence of the

environment where these genotypes were tested.

potential

of

respectively.

the

Broad

genotypes

and

sense

the

genetic variability among the accessions. Maximum
pod length (9.07 cm) was exhibited by the genotype

Yield plant-1

NIFA-6, followed by the genotype CODED-A (8.30

Data pertaining to yield pod-1 revealed significant

cm) and NIFA-1 (8.26 cm). NIFA-5 revealed the

differences among the accessions. The ranges for

minimum value (7.21 cm) pod length. The overall

mean values were 9.67 to 21.12 g. Similar results has

mean shown by the said trait was of 7.80

been reported by many workers which reveal

cm.Genotypic (GCV) and phenotypic coefficients of

sufficient variability in their mean values including;

variation (PCV) values for pod length said trait were

Cheema et al.,(2001), Sana et al., (2003), Inayt et al.,
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(2009) and Zare and Sharafzadeh., (2012), Bashir et

Broad sense heritability was 71% (Table 3). Yield pod-1

al., (2013) reported considerable differences among

exhibited positive (0.003) correlation with 1000-seed

the genotypes for seed yield pod-1.Maximum yield per

weight. This type of correlation is in conformity with

pod (21.12 g) was exhibited by the genotype NIFA-6.

the research works of other investigators (Ghobadi et

Coded-B revealed the minimum value (9.67 g) for

al., 2006 and Inayt et al., 2009).These differences

said attribute. The overall mean was 12.95 g was

among the genotypes may be due the differences in

recorded for yield

plant-1.

Genotypic (GCV) and

the

genetic

makeup,

phenotypic coefficients of variation (PCV) values for

genotypes

and

the

the yield pod-1 were 42.16% and 50.09%, respectively.

genotypes were tested.

genetic

potential

environment

of

where

the
these

Table 3. Genetic, environmental and phenotypic variances with heritability for various morpho yield traits of
Brassica napus L.
TRAITS

GMS

EMS

Vg

Vp

h2

GCV (%)

PCV (%)

DTM

160.53

79.64

133.98

213.62

0.63

5.84

7.38

YLPP

30.75

11.13

27.04

38.17

0.71

42.16

50.09

PH

158.94

83.41

131.13

214.55

0.61

6.27

8.02

PPP

487.64

257.55

401.79

659.34

0.61

6.76

8.66

PL

0.34

0.19

0.27

0.46

0.59

6.72

8.71

TSW

0.06

0.03

0.05

0.08

0.60

3.03

3.91

GCV = Genotypic coefficient of variation, PCV = Phenotypic coefficient of variation, Vg = Genetic variance, Ve =
Environmental variance, Vp = Phenotypic variance, h2 = Heritability (bs).
1000-seed weight

may be due the differences in the genetic makeup,

The perusal of the data pertaining to 1000-seed

genetic

weight exhibited significant (p≤0.01) differences

environment where these genotypes were tested.

potential

of

the

genotypes

and

the

validating the presence of genetic variation among the
tested accessions. Greater variability among the

References

accessions for 1000-seed weight was observed

Abbas HG, Mahmood A, Ali Q. 2013. Genetic

(Cheema et al., 2001; Akbar et al.,2003; Mansoor et

variability, genetic advance and correlation studies in

al., 2003; Ivanovoska et al., 2005; Akbar et al., 2007;

Brassica species. International Journal of Molecular

Kumar and Misra, 2007; Aytac & Kinaci, 2009; Inayt-

Biology 4(6), 156-161.

ur-Rahman et al., 2009; Zare & Sharafzadeh, 2012
and Bashir et al., 2013). The data recorded for this

Akbar M, Mahmood T, Yaqub M, Anwar M, Ali

character ranged from 6.97 g to 7.64 g. Maximum

M, Iqbal N. 2003. Variability, correlation and path

1000-seed weight (7.64 g) was observed in genotype

coefficient studies in summer mustard (Brassica

NIFA-6 followed by 19-H (7.55 g) and NIFA-2 (7.35

juncea L.). Asian Journal of Plant Sciences 2(9), 696-

g). Minimum seed weight (6.97 g) was recorded in

698.

genotype NIFA-10. However, the overall mean value
for the said trait was 7.15 g. Genotypic (GCV) and

Akbar M, Saleem UT, Yaqub M, Iqbal N. 2007.

phenotypic coefficients of variation (PCV) values for

Utilization of genetic variability, correlation and path

1000-seed

3.91%,

analysis for seed yield improvement in mustard,

respectively. Broad sense heritability was 60% (Table

(Brassica Juncea L.). Journal of Agriculture Research

3). The seed weight expresses the magnitude of seed

45(1), 25-31.

weight

were

3.03%

and

development that tells us of the potential of seed yield
of a variety. These differences among the genotypes

132 Bilal et al.

Ahmad H, Islam M, Khan IA, Ali H, Rahman

Int. J. Biosci.

2015

H, Inamullah. 2008. Evaluation of advanced
rapeseed line HS-98

for

Research 33(2), 656-659.

yield attributes and

biochemical characters. Pakistan Journal of Botany

Dar ZA, Wani SA, Zaffar G, Habib M, Wani M,

40, 1099-1101.

Ishfaq A, Khan MH, Razvi SM. 2010. Variability
studies in brown sarson (Brassica rapa L.). Research

Ali N, Javidfar F, Attary A. 2002. Genetic

Journal Agriculture Sciences 1(3), 273-274.

variability, correlation and path analysis of its

http://dx.doi.org/10.5897/AJAR2013.6890

components in winter rapeseed (Brassica napus L.)
Pakistan Journal of Botany 34(2), 145-150.

Downey RK, Rakow GF. 1987. Rapeseed and
mustard in principles of cultivar developments. (Ed.):

Aytac Z, Kınaci G. 2009. Genetic variability and

W.R. Fehr. Mac.Pub. Co., New York, 2, 437-486.

association studies of some quantitative characters in
winter rapeseed (Brassica napus L.). African Journal

Emrani SN, Arzani A, Saeidi G, Abtahi M,

of Biotechnology; 8(15), 3547-3554 P.

Banifatemeh M, Parsa MB, Fotokian MH. 2012.

http://dx.doi.org/10.5897/AJB2009.000-9350

Evaluation

of

induced

genetic

variability

in

agronomic traits by gamma irradiation in canola
Bashir A, Muhammad S, Ali J, Ali I. 2013.

(Brassica napus L.). Pakistan Journal Botany 44(4),

Genetic variability studies of some quantitative traits

1281-1288.

in advance mutant lines of winter rapeseed (Brassica
Napus L). Journal of Life Sciences: 10(12).

Engqvist MG, Becker HC. 1993. Correlation

http://dx.doi.org/10.5829/idosi.aejaes.2013.13.04.19

studies for agronomic characters in segregating

74

families of spring oilseed rape (Brassica rapa L.).
Hereditas 118, 211-216.

Burton

GW,

Devane

EH.

1953

Estimating

heritability in tall fesque (Festucu arundinacea) from

Ghobadi

replicated clonal material. Agronomy Journal 45,

Gharineh

M,

Bakhshandeh

478-481.

Ghobadi ME. 2006. Short and long periods of water

http://dx.doi.org/10.2134/agronj1953.00021962004

stress during different growth stages of canola

500100005x.

(Brassica

MH,

napus

Alami-Said

L.):

Effect

M,
K,

on

Fathi

G,

Naderi

A,

yield,

yield

components, seed oil and protein contents. Agronomy
Cheema M, Mumtaz A, Malik A, Basra MA.

5, 336-341.

2001. Comparative growth and yield performance of

http://dx.doi.org/10.3923/ja.2006.336.341

different brassica varieties. International Journal of
Agriculture and Biology 37, 127-132.

Inayt-ur-Rahman,

Ahmad

H,

Inamullah,

Sirajuddin, Ishtiaq A, Fida MA, Islam M,
Cheema KL, Sadaqat HA. 2004. Potential and

Sajidul G. 2009. Evaluation of rapeseed genotypes

genetic basis of drought tolerance in canola (Brassica

for yield and oil quality under rainfed conditions of

napus).

district Mansehra. African Journal of Biotechnology 8

Generation

mean

analysis

for

some

phenological and yield components. International

(24), 6844-6849.

Journal of Agriculture and Biology 6, 74–81.
Islam M, Ahmad H, Rashid A, Khan A, Razza
Christopher GL, Andrew JR, Geraldine ACL,

A, Derawadan H. 2004. Comparative study of

Clare JH, Jacqueline B, Gary B, German C,

agronomic traits of rapeseed genotypes under swat

David S. 2005. Brassica ASTRA: an integrated

conditions. Pakistan Journal Plant Sciences 10, 31-

database for Brassica genomic research. Nucleic Acids

33.

133 Bilal et al.

Int. J. Biosci.
Ivanovska

S,

2015
Z,

Sana MA, Ali M, Malik A, Saleem MF, Rafiq M.

Marjanovic-JA, Jankulovska M, Jankulovska

Stojkovski

C,

Dimov

2003. Comparative yield potential and oil contents of

L. 2007. Interrelationship between yield and yield

different canola cultivars (Brassica napus L.),

related traits of spring canola (Brassica napus L.)

Pakistan Journal of Agronomy. 2(1), 1-7.

genotypes. Genetika 39, 325-332.
Shah S, Molla MR, Chandra D, Rahman L.
Johnson HW, Robinson HF, Comstock RE.

2008.

1955. Estimation of genetic and environmental

relationships within the varieties of four Brassica

Assessment

of

genetic

variation

and

variability in soybeans. Agronomy Journal 47, 314-

species by RAPD markers. Austrailian Journal of

318.

Crop Sciences 2(3), 105-114.

http://dx.doi.org/10.2134/agronj1955.00021962004
70.

Sharief AE, Keshta MM. (2002). Influence of
sowing dates and plant density on growth and yield of

Khan FA, Ali S, Shakeel A, Saeed A. 2006.

canola (Brassica napus, L.) under salt affected soils

Correlation analysis of some quantitative characters

in Egypt. Basic and Applied Sciences 3(1), 65-78.

in Brassica napus L. Journal of Agriculture Research.
44(2), 133-141.

Shehzad, Farhatullah. 2012. Selection of elite
genotypes for yield and associated traits in F2:3

Kumar S, Misra MN. 2007. Study on genetic

families of interspecific crosses in brassica species.

variability, heritability and genetic advance in

Pakistan Journal of Botany 44(4), 1297-1301.

populations in Indian mustard (Brassica juncea L.
Czern & Coss.). International Journal Plant Sciences.

Siadat SA, Hemayati SS. 2009. Effect of sowing

2(1),188–90.

date on yield and yield components of three oilseed
rape varieties. Plant Ecophysiology 1, 31-35.

Mansoor A, Asghar A, Asghar M, Farrukh M,
Rafiq M. 2003. Comparative yield potential and oil

Singh RK, Chaudhary BD. 1985. Biometrical

contents of different canola cultivar (Brassica napus

methods in quantitative genetic analysis. Kalyani

L.). Pakistan Journal Agronomy 2(1), 1-7.

Publishers, New Delhi, Ludhiana, India, 39-78 P.

Nasim A, Farhatullah S, Iqbal S, Shah, Azam

Sinha P, Singh SP, andey IDP. 2001. Character

SM. 2013. Genetic variability and correlation studies

isolation and path analysis in brassica species. Indian

for morpho-physiological traits in (Brassica napus

Journal Agriculture Research, 35(1), 63·65.

L.). Pakistan Journal of Botany. 45(4), 1229-1234.
Steel RGD, Torrie JH, Dickey DA. 1997.
PBS.

2012. Pakistan oilseed development board.

Principles and procedures of statistics. A biometrical

Pakistan Bureau of Statistics, 22-23.

approach. 3rd ed. McGraw-Hill, New York, NY.

Rakow G. 2004. Species origin and economic

Tuncture M, Ciftci V. 2007. Relationships between

importance

in

yield and some yield components in rapeseed

Agriculture and Forestry. (Eds.): E.C. Pua and C.J.

(Brassica napus ssp. oleifera L.) cultivars by using

Douglas. 54, 3-11.

correlation and path analysis. Pakistan Journal of

of

Brassica.

In:

Biotechnology

Botany 39, 81-84.
Rich TCG. 1991. Crucifers of Great Britain and
Ireland. Botanical Society of the British Isles (BSBI),

Tariq M, Muhammad A, Shahid I, Muhammad

London. 336.

A. 2003. Genetic variability and heritability estimates

134 Bilal et al.

Int. J. Biosci.

2015

in summer mustard (Brassica juncea L.). Asian

Zare M, Sharafzadeh S. 2012. Genetic variability

Journal of Plant Sciences, 2(1), 77-79.

of some rapeseed (Brassica napus L.) cultivars in
Southern

Iran,

African

Journal

of

Wang R, Ripley VL, Radkow G. 2007. Pod

Research. 7(2), 224-229.

shatter resistance evaluation in cultivars and breeding

http://dx.doi.org/10.5897/AJAR11.1025.

Agriculture

lines of Brassica napus, Brasssica juncia and sinapsis
Alba. Plant breed. 126, 588-595.

Zając T, Oleksy A, Stokłosa A, Klimek KA. 2011.
Comparison of morphological traits, productivity and

Warwick SI, Francis A, Al-Shehbaz IA. 2006.

canopy architecture of winter oilseed rape (Brassica

Brassicaceae species checklist and database on CD-

napus L.) and white mustard (Sinapis alba L.).

Rom. Plant Systematics and Evolution, 259, 249-258.

Journal of Applied Botany and Food Quality 84, 183-

http://dx.doi.org/10.1007/s00606-006-0422-0.

191.

135 Bilal et al.

