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Abstract: To investigate genetic variability and heritability, twenty Brassica napus L. genotypes including a
check cultivar Abasin-95 were evaluated in randomized complete block design (RCBD) with three replications
at Khyber Pakhtunkhwa Agricultural University, Peshawar, Pakistan during growing season 2010-11. Results
genotypes revealed highly significant differences (P<0.01) for all the characters studied. Genotype AUP-417
showed maximum mean values for primary branches plant  (13), pods plant (1113) and seed yield plant1 1 1

(125.63 g). In addition, maximum pods main raceme  (102) were recorded for genotype AUP-411, seeds pod1 1

(27) for AUP-408 and 1000-seed weight (4.50 g) for AUP-418. Broad sense heritability estimates were of higher
magnitude for all the traits i.e. pods main raceme (0.65), seeds pod  (0.66), 1000-seed weight (0.75), primary1 1

branches plant  (0.82), seed yield plant  (0.83) and pods plant  (0.89). Genetic variances were of greater1 1 1

magnitude than environmental variances for all traits and were found high heritable. Therefore, the said
breeding material has the room for further improvement of yield and yield associated traits and therefore could
be used in future breeding programmes.
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INTRODUCTION after palm and soybean oil [4]. Yield is a complex trait

Economic  conditions   in  modern  agriculture genotype x environment interactions. On of the basic
demand high crop yields in order to be profitable and steps in any  breeding  program  is  to  collect  and
consequently meet the high demand for food that comes evaluate indigenous and exotic germplasm for different
with population growth as oil crops [1]. The demand for morpho-yield traits [5]. Most of the international oilseed
edible oil is still increasing with increase in population and breeders [6-9] have signified the importance of genotypic
for capital consumption as the standard of living rises. and phenotypic variability, heritability and character
Efforts are being made to cut short the imports and to association for genetic improvement. The heritability
increase the area and production potential of various oil estimates provide information on transmission of trait(s)
seeds [2] by improving local varieties and introducing from parents to offspring. Such estimates facilitate the
new oilseed crops in the country. The genus Brassica is evaluation of genetic and environmental effects, aiding in
an important member of the cruciferae family. It comprises selection. Estimate of heritability can also be used to
of several economically important species which yield predict genetic advance under selection, so that the plant
edible roots, stems, leaves,  buds,  flowers and  seeds  as breeder can anticipate improvement from different types
condiment. Most of the species are used as oilseed crop and intensities of selection. The objective of this study
and some as forage  [3].  The  oilseed  Brassica  species was to determine the extent of genetic variability and
(B. napus, B. rapa, B. campestris and B. jancea) are now broad sense heritability for yield and yield attributed
the third most important source of edible oil in the world traits.

characterized by low heritability and affected by
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MATERIALS AND METHODS

Field experiment was conducted at experimental field
of Khyber Pakthunkhwa Agricultural University,
Peshawar-Pakistan during 2010-11. The experimental
material comprised of twenty Brassica napus L.
genotypes including a check cultivar Abasin-95 was laid
out in randomized complete block design (RCBD) with
three replications. The entries were sown in three rows
each of 4 m length with spacing of 60 cm between rows
and 20 cm between the plants. All cultural practices like
land preparation, sowing, fertilizer application, hoeing and
pest control were applied as recommended. Data were
recorded for primary branches plant , pods main1

raceme , pods plant , seeds pod , 1000-seed weight1 1 1

and seed yield plant  at appropriate time on 10 randomly1

selected plants of each genotype from each replication.

Statistical Analysis
Analysis of Variance: The data recorded on each
parameter were subjected to analysis of variance
(ANOVA) techniques appropriate for a randomized
complete block design through MSTATC computer
programme. Mean separation was carried out using Least
Significant Difference (LSD) test at 5% level of probability
as suggested by [10].

Heritability : Variances components and heritability(B.S)

estimates were calculated by the following formula as
suggested by [11];

whereas,

= Genotypic variance for a trait.2
g

= Phenotypic variance for a trait.2
p

h = Broad sense heritability for a trait.2
(BS)

RESULTS AND DISCUSSIONS

Primary Branches Plant : Maximum primary branches1

plant  is one of the most important yield component and1

leads to an increase in seed yield. More number of primary
branches plant  coupled with pods on primary and1

secondary branches would lead to more pods plant  and1

ultimately high seed yield. Perusal of primary branches
plant  data exhibited significant (P<0.01) differences1

among  Brassica  napus   genotypes (Table    1).  Primary

Table 1: Mean squares for various yield and yield related traits of 20
Brassica napus genotypes evaluated at Agricultural University
Peshawar during 2010-11.

Replication Genotypes Error CV
Traits (df=2) (df=19) (df=38) (%)
Primary branches plant 1.22 9.82** 0.66 8.121

Pods main raceme 49.52 283.65** 43.13 7.351

Pods plant 2729.45 61570.57** 2389.10 5.571

Seeds pod 2.22 26.49** 3.81 8.521

1000-seed weight 0.02 0.20** 0.02 3.81
Seed yield plant 113.09 1499.12** 93.56 12.001

CV= Coefficient of variation and df = Degree of freedom.

branches plant  ranged from 6.3 to 13.0. Averaged1

primary branches plant over 20 Brassica napus1

genotypes were 10.0. Maximum primary branches plant 1

(13.0) was produced by genotype AUP-417 which was
statistically  at  par  with  genotype  AUP-403  (12.2),
AUP-412 and AUP-409 (11.7)  (Table 2). The magnitudes
of genetic and environmental variances for primary
branches plant  were 3.06 and 0.66, respectively. High1

broad-sense heritability (0.82) was observed for primary
branches plant  (Table 4). Due to high values of genetic1

variance and high heritability, selection in the above
mentioned trait will result in improvement. [12, 13] and [14]
also found significant variation and high heritability for
primary branches plant .1

Pods Main Raceme : Scrutiny of data for pods main1

raceme   revealed  significant  differences  (P<0.01)1

among the tested Brassica napus genotypes (Table 1).
Data regarding pods main raceme  ranged from 71.7 to1

102.4. Averaged pods main raceme  over 20 Brassica1

napus genotypes were 89.3. Maximum pods main
raceme  (102.4) were observed for genotype AUP-4111

which was statistically similar with nine other genotypes
viz. AUP-403, 408, 409, 412, 414-417 and check cultivar
Abasin-95 (Table 2). The magnitudes of genetic and
environmental variances for pods main raceme  were1

80.18 and 43.13, respectively. High broad-sense
heritability (0.65) was observed for pods main
raceme (Table 4). Due to high genetic variance and1

heritability, it revealed that there are better chances of
improvement. [12, 13] and [15] studied variability and
heritability and observed varied value for pods main
raceme .1

Pods Plant : Perusal of pods plant  data exhibited1 1

significant differences (P<0.01) among Brassica napus
genotypes (Table 1). Pods plant  ranged from 649 to1

1113. Averaged pods plant  over 20 Brassica napus1

genotypes  were  877.  Maximum  pods plant  (1113) was1
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Table 2: Mean performance for yield and yield related traits of 20 Brassica Table 4: Variance components and heritability  for different yield and
napus genotypes evaluated at Agricultural University Peshawar
during 2010-11

Genotypes Primary branches plant Pods main raceme Pods plant1 1 1

AUP-401 9.0 83.4 786
AUP-402 7.8 86.1 772
AUP-403 12.2 98.5 1011
AUP-404 8.6 72.0 719
AUP-405 6.9 87.1 699
AUP-406 6.3 71.7 649
AUP-407 9.5 75.5 715
AUP-408 10.9 91.8 957
AUP-409 11.7 97.6 1008
AUP-410 8.8 90.4 792
AUP-411 9.8 102.4 957
AUP-412 11.7 97.9 1016
AUP-413 8.9 77.3 689
AUP-414 10.8 96.4 987
AUP-415 11.3 99.3 1022
AUP-416 11.2 93.9 998
AUP-417 13.0 100.0 1113
AUP-418 10.0 80.7 804
AUP-419 9.5 89.1 843
Abasin-95 11.2 95.3 1004
(Check)

Mean 10.0 89.3 877

LSD 1.34 10.86 80.79(0.05)

Table 3: Mean performance for yield and yield related traits of 20 Brassica
napus genotypes evaluated at Agricultural University Peshawar
during 2010-11

Genotypes Seeds pod 1000-seed weight(g) Seed yield plant (g)1 1

AUP-401 22  3.32 51.0
AUP-402 26  4.32 75.1
AUP-403 18  3.89 83.5
AUP-404 26  3.96 63.7
AUP-405 24  4.01 60.9
AUP-406 26  4.01 47.0
AUP-407 21  3.99 61.5
AUP-408 27  3.85 103.4
AUP-409 22  4.11 103.8
AUP-410 17  3.73 49.0
AUP-411 22  3.61 82.8
AUP-412 18  3.97 79.5
AUP-413 18  4.06 51.5
AUP-414 24  4.12 104.8
AUP-415 23  3.52 92.1
AUP-416 24  3.84 97.2
AUP-417 24  3.97 125.6
AUP-418 25  4.50 91.3
AUP-419 25  3.86 92.8
Abasin-95
(Check) 23  3.95 95.2

Mean 22.9 3.93 80.6

LSD 3.23 0.25 15.99(0.05)

(BS)

yield related traits of 20 Brassica napus genotypes evaluated at
Agricultural University Peshawar during 2010-11

Traits Vg Ve Vp h2
 (BS)

Primary branches plant 3.06 0.66 3.71 0.821

Pods main raceme 80.18 43.13 123.30 0.651

Pods plant 19727.16 2389.10 22116.25 0.891

Seeds pod 7.56 3.81 11.37 0.661

1000-seed weight (g) 0.06 0.02 0.08 0.75
Seed yield plant 468.52 93.56 562.08 0.831

Vg = Genetic variance, Ve = Environmental variance, Vp = Phenotypic
variance h  = Heritability. (broad sense).2

 (BS)

produced by genotypes AUP-417 followed by genotype
AUP-415 (1023), AUP-412 (1016) and AUP-403 (1011)
(Table 2). The magnitudes of genetic and environmental
variances for pods plant  were 19727.16 and 2389.10,1

respectively. High broad-sense heritability (0.89) was
recorded for pods plant (Table 4). It revealed that pods1

plant  was mainly controlled by genetic variances and1

there is an opportunity in the said genotypes for further
increase in pods plant . [15-18] obtained similar results1

and indicated variability for pods plant . Pods are the1

fruiting  body  of  oilseed  Brassica;  containing  seeds.
As pods plant  were mostly found positively correlated1

with seed yield in most of the literature and that’s why
breeders are interested in high number of pods plant .1

Therefore in breeding for higher yield preference should
be given to more pods plant .1

Seeds Pod : Brassica napus varied significantly1

(P<0.01) for seeds pod  (Table 1). Seeds pod  ranged1 1

from 17 to 27 with the mean value of 23 over 20 Brassica
napus genotypes. Maximum seeds pod  (27) was1

obtained by genotype AUP-408 which was statistically at
par with nine other genotypes viz. AUP-402, 404-406, 414
and 416-419 (Table 3). The magnitudes of genetic and
environmental variances for seeds pod  were 7.56 and1

3.81, respectively. High broad-sense heritability (0.66) was
recorded for seeds pod  (Table 4). Results revealed that1

due to greater genetic variances and high heritability there
is a room for further improvement and increase in seeds
pod , because seeds pod  is positively correlated with1 1

seed yield. [4, 12, 15] and [18], obtained similar results and
indicated variability among Brassica genotypes for this
particular trait.

1000-Seed Weight: Scrutiny of data for 1000-seed weight
revealed highly significant differences (P<0.01) among the
tested Brassica napus genotypes (Table 1). Mean data of
1000-seed weight ranged from 3.32 to 4.50 g. Averaged
1000-seed weight over 20 Brassica napus genotypes were



Am-Euras. J. Agric. & Environ. Sci., 13 (6): 802-806, 2013

805

3.93 g. Maximum 1000-seed weight (4.50 g) was observed were also found high heritable and showed less
for  genotype  AUP-418  however it was statistically environmental influence on the traits. Therefore, the said
similar  with   genotype   AUP-402   (4.32   5)  (Table 3). breeding material can be safely used for further
The magnitudes of genetic and environmental variances improvement of seed yield related traits.
for 1000-seed weight were 0.06 and 0.02, respectively.
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