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Evaluation of genetic relationships is of prime importance in any breeding studies. The present study 
was carried out to estimate the genetic diversity of Brassica napus germplasm using randomly 
amplified polymorphic DNA (RAPD) primers. A total of 16 B. napus genotypes were evaluated using ten 
RAPD primers. Bivariate data matrix was generated and genetic distances were calculated using 
unweighted pair group of arithmetic mean (UPGMA) procedure, which amplified 2.31, 2.70, 1.14, 2.46, 
1.82, 2.24, 1.78, 3.06, 2.25 and 2.46 alleles per genotype, respectively. All the genotypes showed various 
levels of genetic polymorphism for the loci detected by using RAPD primers. A total of 217 alleles 
(bands) were amplified in 16 genotypes using 10 primers giving the average of 13.56 alleles per primer. 
Among the ten primers used in the present study, primer GLA-09 yielded an average minimum number 
of bands (1.14), while primer GLD-08 yielded maximum (3.06) number of alleles per genotype on 
average. Level of genetic polymorphism (estimated as percent genetic distance) observed during the 
study varied, but on average, and it was in the range of 19 to 93%. Maximum genetic distances were 
observed among PR-102 and Dunkled, closely followed by PS-1 and PR-111. These findings were 
further strengthened by dendrogram analyses. Genetically distinct lines pointed out in the present 
study (PR-102 and Dunkled) could be used in future breeding programs for developing better quality 
canola inbred lines/varieties. 
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INTRODUCTION 
 
Oil seed, Brassica (rapeseed/mustard), is an important 
oilseed crop of the world. Rapeseed-mustard accounts 
for 30.4% of the oilseeds produced in Pakistan, while the 
remaining 69.6% was imported (Economic survey of 
Pakistan, 2004-2005). Rapeseed and mustard is culti-
vated over an area of 257,000 hectares with an annual 
production of 233,000 tonnes and an average yield of 
839 Kg/ha, that contribute about 17% to the total domes- 
tic production of edible  oil  in  Pakistan  (MINFAL,  2004 - 
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Abbreviations: RFLPs, Restriction fragment length 
polymorphisms; RAPD, randomly amplified polymorphic DNA; 
STS, sequence-tagged site; PCR, polymerase chain reaction. 

2005). 
Genetic diversity within the genus gives us an impor-

tant source of variation that can be used to modify 
Brassica crop species by various methods. Estimates of 
genetic relationships are very important in designing crop 
improvement programmes, management of germplasm 
and evolution of conservation strategies. With the advent 
of recent methods in molecular biology, different mole-
cular markers have been applied to the study of phylo-
genetic relationships and identification among and within 
the Brassica species. These markers include restriction 
fragment length polymorphism (RFLP) (Song, 1988a, 
1990b; McGrath and Quiros, 1992), randomly amplified 
polymorphic DNA (RAPD) (Hu and Quiros, 1991; Quiros 
et al., 1991; Demeke et al., 1992) and simple sequence 
repeat (SSR) (Kresovich et al., 1995L; Plieske and 
Struss, 2001) among others.  



 

3036        Afr. J. Biotechnol. 
 
 
 

Table 1. Description of the 16 B. napus 
genotypes used in the present study.  
 

S/N Genotypes 

1 PR-102 

2 PS-1 

3 PR-111 

4 PS-3 

5 PM-3 

6 BULBUL-98 

7 DUNKLED 

8 RAINBOW 

9 CHALIAR 

10 SIREN 

11 ABASYN-95 

12 HYOLA-42 

13 BNWC2AC 

14 BNWC3KS 

15 BNWC4WA 

16 BNWC6SR 
 
 
 

DNA-based markers have an advantage over other tests 
for cultivar identification as DNA is unaffected by 
environmental factors or the developmental stage of the 
organism. In recent years, the identification of Brassica 
cultivars has depended on the application of DNA 
markers such as restriction fragment length polymorphi-
sms (RFLPs) (Botstein et al., 1980), randomly amplified 
polymorphic DNA sequences (RAPDs) (Welsh and 
McClelland, 1990; Williams et al., 1990; Demeke et al., 
1992; dos Santos et al., 1994) microsatellite (Charters et 
al., 1996) and sequence-tagged site (STS) polymerase 
chain reaction (PCR) markers (Zhang et al., 1997). Des-
pite the development of the newer techniques, RAPD 
methodologies have retained their advantage in that they 
are fast, requires no radioactive handling facilities and the 
costs are relatively minimal. While RAPDs can be used to 
tag simple, dominant genes as well as identify multiple 
chromosome intervals controlling a quantitative trait. 
There are increasing number of reports where RAPDs 
have been successfully used to estimate genetic varia-
bility in Brassica (Demeke et al., 1992; Wang et al., 2002; 
Divaret et al., 1999), common wheat (Liu et al., 1999), 
maize (Zhang et al., 1997) and barley (Hamza et al., 
2004). 

The limitation of RAPDs imposed by the lack of mole-
cular polymorphism can be overcome by developing 
methods to screen RAPD markers and primers in high 
numbers (Tanhuanpaa et al., 1995). In Brassica and its 
related genera, RAPD markers have been successfully 
used for identification and polygenetic relationship among 
and within species (dos Santos et al., 1994; Thromann et 
al., 1994). The present research was undertaken to esti-
mate the genetic diversity of different lines of Brassica 
using RAPD markers and obtain  reliable  information  for  

 
 
 
 
further studies. 
 
 
MATERIALS AND METHODS 
 

Sixteen rapeseed (Brassica napus) genotypes (Table 1) were 
characterized using RAPD markers. The seed was kindly provided 
by Pakistan Oilseed Development Board, Agricultural Research 
Institute, Tarnab Peshawar, Pakistan. The study was conducted in 
Institute of Biotechnology and Genetic Engineering, NWFP Agri-
cultural University, Peshawar, Pakistan in 2006.  

The following protocols were used to study the genetic diversity 
and to assess the quality parameters of these genotypes. 
 
 
DNA extraction 
 

For genomic DNA isolation, 10 cm long piece of fresh leaf sample 
from 3 - 4 weeks old seedlings was collected from the plants in the 
screen house in the eppendorf tubes and subsequently dropped in 
a container having liquid nitrogen to freeze the leaf material. The 
plant material in each eppendorf tube was crushed with a knitting 
needle to a fine powder. 500 µl DNA extraction buffer (1% SDS, 
100 mM NaCl, 100 mM tris base, 100 mM Na2EDTA, pH 8.5) were 
added to each eppendorf tube containing the crushed leaf material 
and mixed well with the knitting needle. 500 µl phenol: chloroform: 
isoamyl alcohol (in the ratio of 25:24:1) was added and tubes were 
shaken well until the formation of a homogenous mixture. Samples 
were then centrifuged at 5000 rpm for 5 min. Aqueous phase was 
transferred to a fresh tube, to which 500 µl sodium acetate (pH 4.8) 
and 500 µl isopropanol were also added and mixed gently to 
precipitate the DNA. Samples were centrifuged at 5000 rpm for 5 
min to make DNA pellet.  After discarding the supernatant, the 
pellets were washed with 70% ethyl alcohol, dried at room tempe-
rature for an hour, resuspended in 40 - 50 µl TE buffer (10 mM Tris, 
1 mM EDTA, pH 8.0) and stored at 4°C. The concentration of DNA 
was estimated by comparing its intensity with that of the λ DNA of 
known concentration on a 1.0% agarose Tris Borat ethylenedia-
minetetraacetic acid (EDTA) (TBE) gel. The DNA was diluted with 
double distilled, autoclaved and deionized water at the ratio of 1:5 
concentrations for use in PCR.  
 
 
Polymerase chain reaction 
 

The polymerase chain reaction was carried out using protocols of 
Prasad et al. (2000) with slight modification in thermal profile. For 
PCR, RAPD primers provided by Genelink were used to assess the 
genetic diversity. Sequence information of the primers is given in 

Table 2. PCR reaction was carried out in 25 µl reaction mixture con-

taining 50 - 100 ng of total genomic DNA template, 0.25 µM of each 

primer, 200 µM of each dATP, dGTP, dCTP, dTTP, 50 mM KCl, 10 
mM Tris, 1.5 mM MgCl2 and 2.5 units of Taq DNA polymerase. 

Amplification conditions was an initial denaturaton step of 4 min 
at 94°C, followed by 40 cycles each consisting of a denaturaton 
step of 1 min at 94°C, annealing step of 1 min at 34°C and an 
extension step of 2 min at 72°C. The last cycle was followed by 10 
min extension at 72°C. All amplification reactions were performed 
using programmable thermo-cycler. The amplification product was 
then electrophoresed on 2% agarose/TBE gel and visualized by 
staining with ethidium bromide and observed under ultraviolet (UV) 
light using computer programme “uvitec”. 

 
 

RESULTS AND DISCUSSION 
 

During the present study, ten RAPD primers were used to  
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Table 2. Sequence information, size Mol. Wt and percentage GC content of 7 RAPD 
primers used during the present study. 
 

S/N Name of the primer Sequence Size Mol. Wt % GC 

1 GLA-09 GGGTAACGCC 10 3053.01 70 

2 GLA-04 AATCGGGCTG 10 3068.02 60 

3 GLD-05 GATGACCGCC 10 3012.99 70 

4 GLD-08 GTGTGCCCCA 10 3003.99 70 

5 GLD-11 AGCGCCATTG 10 3028 60 

6 GLA-02 GGCACTGAGG 10 3093.03 70 

7 GLA-03 GAGCCCTCCA 10 2972.97 70 

8 GLB-04 GGACTGGAGT 10 3108.04 60 

9 GLB-05 TGCGCCCTTC 10 2954.97 70 

10 GLB-07 GGTGACGCAG 10 3093.03 70 
 

Mol. Wt = molecular weight of the primer. 
 
 

Table 3. Average genetic distances among all 16 B. napus lines using seven RAPD primers. 
 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

2 0.19               

3 0.79 0.54              

4 0.42 0.41 0.52             

5 0.44 0.33 0.60 0.22            

6 0.25 0.41 0.38 0.35 0.31           

7 0.93 0.76 0.80 0.74 0.73 0.58          

8 0.24 0.44 0.54 0.33 0.38 0.20 0.55         

9 0.35 0.48 0.58 0.36 0.47 0.25 0.66 0.31        

10 0.40 0.52 0.62 0.42 0.54 0.41 0.75 0.39 0.16       

11 0.61 0.32 0.63 0.45 0.33 0.47 0.84 0.58 0.51 0.51      

12 0.44 0.33 0.54 0.33 0.25 0.35 0.72 0.27 0.54 0.55 0.41     

13 0.49 0.59 0.778 0.51 0.41 0.48 0.76 0.41 0.51 0.66 0.53 0.45    

14 0.80 0.80 0.50 0.63 0.46 0.55 0.91 0.37 0.42 0.50 0.63 0.74 0.66   

15 0.70 0.58 0.73 0.61 0.66 0.59 0.68 0.53 0.59 0.67 0.47 0.40 0.65 0.50  

16 0.58 0.46 0.73 0.51 0.54 0.51 0.78 0.58 0.62 0.66 0.45 0.27 0.40 0.72 0.56 
 

1, PR-102; 2, PS-1; 3, PR-111; 4, PS-3; 5, PM-3; 6, Bulbul-98; 7, Dunkled; 8, Rainbow; 9, BNWC2AC; 10, BNWC3KS; 11, 
BNWC4WA; 12, BNWC6SR; 13, Hyola-42; 14, Siren; 15, Abasyn-95; 16, Chaliar. 

 
 
 

detect level of genetic polymorphism at DNA level among 
the 16 B. napus lines. These RAPD primers were selec-
ted arbitrarily and were obtained from Gene Link, Inc. NY 
10532, USA. Bivariate data 1-0 were used to estimate 
genetic distances (Ds). Unweighted pair group of aritha-
matic means (UPGMA) function (Nie and Li, 1979) was 
used to estimate genetic distances between the geno-
types as follows:  
 

GD = 1 - dxy / dx + dy - dxy  
 

Where, GD = Genetic distance between two genotypes, 
dxy = total number of common loci (bands) in two 
genotypes, dx = number of loci (bands) in genotype 1 and 
dy = number of loci (bands) in genotype 2. 

The ten RAPD primers (GLA-02, GLA-03, GLA-09, 
GLB-04, GLB-05, GLB-07, GLD-04, GLD-08, GLD-11 
and GLD-05) used during  the  present  studies  amplified  

2.31, 2.70, 1.14, 2.46, 1.82, 2.24, 1.78, 3.06, 2.25 and 
2.46 alleles per genotype, respectively. In the present 
study, all genotypes showed various levels of genetic 
polymorphism for the loci detected by using RAPD 
primers. A total of 217 alleles (bands) were amplified in 
16 genotypes using 10 primers giving the average of 
13.56 alleles per primer. Among the ten primers used in 
the present study, primer GLA-09 yield on average mini-
mum number of bands (1.14), while primer GLD-08 
yielded maximum (3.06) number of alleles per genotype 
on average. Level of genetic polymorphism (estimated as 
percent genetic distance) observed during the present 
study varied, but on average it was in the range of 19 to 
93%. Maximum genetic distances were observed among 
PR-102 and Dunkled, closely followed by PS-1 and PR-
111 (Table 3). These findings were further strengthened 
by dendrogram analyses. 
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Figure 1. PCR amplification profile for 16 B. napus genotypes using RAPD primer GLA-09. 1 = Molecular size marker (1 Kbp 
ladder), 2 = PR-102, 3 = PS-1, 4 = PR-111, 5 = PS-3, 6 = PM-3, 7 = Bulbul-98, 8 = Dunkled. 9 = Rainbow, 10 = BNWC2AC, 11 
= BNWC3KS, 12 = BNWC4WA, 13 = BNWC6SR, 14 = Hyola-42, 15 = Siren, 16 = Abasyn-95, 17 = Chaliar. 
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Figure 2. Dendrogram constructed for sixteen B. napus lines based on genetic 
distances using seven RAPD primers. 

 
 
 

The genetic dissimilarity coefficient matrix of 16 B. napus 
genotypes based on seven RAPD primers using UPGMA 
method (Nei and Lie, 1979) was used to construct 
dendrogram using computer programme “popgene” 
(Figure 2). The genotypes were grouped into 4 clusters 
A, B, C and D comprising of 2, 4, 3 and 5 geno-types, 
respectively. Based on the dendrogram analysis, 
varieties PR-102 and PS-1 were most distantly related 
from Dunkled among the group of 16 Brassica geno-
types. Similar results were reported by Cansian and 

Echeverrigaray (2000) and Das et al. (1999) who 
observed more or less similar ranges of genetic dissimi-
larities in Brassica lines.  
 
 
Conclusion and recommendations 
 
From the present data, it can be inferred that PCR based 
assays can be effectively used to analyze the genetic 
diversity in B. napus (Figure 1). Generally,  a  wide  range  



 

 
 
 
 
of genetic variation exists, ranging from 19 to 93% in va-
rious combinations of B. napus lines used in the present 
study. It is recommended that among the 16 B. napus 
genotypes, genetically distinct lines pointed out in the 
present study should be used in future breeding 
programs for improving yield and other quality charac-
teristics of Brassica.         
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