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Abstract- Plants acts as a bioindecator to evaluate the effects of pollution on environment. The purpose of present study was 
to analyze the phenotypic change in wheat under chromium stress at molecular level. Three concentrations of 
chromium10ppm, 40ppm and 80ppm were used to study their effects of plant growth, 80ppm limit the growth and induce 
dwarfness in plants. Dwarf plants were subjected to RAPD analysis using ten primers among those only three primers A, B 
and C were reproducible. Appearance of new bands and disappearance of normal bands in gel shows the change in the 
DNA .Primer B and C shows 100% polymorphism, while primer C produces 50% polymorphism. Similarity coefficient 
range from 0 to 0.756 were found in between W1 and W2. This indicates that 80ppm chromium is able to bring mutagenic 
effects in the wheat. 
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I. INTRODUCTION 
 
Industrial revolution brings a dramatic increase in 
heavy metal concentration [1]. Chromium is the 
seventh most abundant metal on earth [2]. Chromium 
exists on 0-vi oxidation state among these hexavalent 
form is more toxic [3]. Natural and anthropogenic both 
activities contribute towards heavy metal pollution. 
Mining operation, pigment manufacturing, petroleum 
refining, leather tanning industries, wood preserving 
textiles manufacturing, pulp processing and fungicide 
development are the major source of chromium 
pollution [4]. Chromium inter into food chain through 
plants. Chromium stress effect photosynthesis in term 
of carbon di oxide fixation, electron transport, 
photophosphorylation and enzyme activities[5] 
Chromium increases the production of metabolites 
(e.g acorbic acid, glutathione ) as a direct response of 
chromium stress [6]. Chromium stress cause alteration 
in metabolic pool to channalize the production of new 
biochemically related metabolites. 
 
(eg. Phytochelatines ,histidines)[7].Traditionally 
Diversity within the species analyzed using 
morphological feature but morphology alone doesn’t 
give a complete picture of the genotype. Recent 
advances in molecular biology have led to the 
development of a number of selective and sensitive 
assays for DNA analysis. DNA based techniques 
[RFLP, QTL, random amplified polymorphic DNA 
(RAPD), AFLP, SSR and VNTR] are used to evaluate 
the variation at the DNA sequence level. RAPD 
profiles can clearly show the difference, when DNA 
fingerprints from untreated and treated individuals 
were compared to detect genotoxic agents affects 
[8,9,10]. The aim of this study was to detect DNA 
damage induced in wheat by Chromium using the 
RAPD-PCR technique. 
 
 

 
II. MATERIAL AND METHOD 
 
DNA extraction and RAPD procedures 
Plants were grown for 20 days. Morphologically 
dwarf variant plant was selected for the experiment. 
The leaves were collected from control (W1) and 
dwarf plant (W2). The leaves were collected, ground 
in liquid nitrogen, and total genomic DNA was 
extracted using. Purified DNA concentration and 
iSigma’s GenElute™ Plant Genomic DNA Miniprep 
Kit (Figure-1). 
 
Initially ten primers were used in the study but only 
three primers were reproducible. The PCR 
amplification was carried out with 3 primers (Table 1) 
and genomic DNA as the template. PCR was 
performed in a reaction mixture of 25 µl containing 
approximately 100 ng of the genomic DNA 
dissolving in sterile TE, 10× reaction buffer, 2,5 mM 
dNTPs, 5 mM RAPD primer (100ng/µl)MgCl2, 10 
pmol/reaction primer, 100 ng of genomic DNA and 
(0.5 U µl–1) of Taq Polymerase.  . Amplifications 
were performed in a DNA thermocycler .programmed 
for 5min at 95°C (initial denaturing step), the 
amplification reactions were carried out for 40  
consecutive cycles each consisting of 1min at 94°C 
(denaturing), 1 min at 40°C (annealing), 2 min at 
72°C (extension), and followed by 5 min at 72°C 
(final extension step). Amplification products were 
separated on agarose gel electrophoresis with 1kb 
molecular marker (100-1500bp) using 1.5% w/v) 
agarose in 0.5× TBE buffer, DNA bands were stained 
with ethidium bromide, visualized and photographed 
under UV light.  
 
Data Analysis  
Only reproducible and clear amplification bands were 
scored for the construction of the data matrix.  Data 
were scored for presence (1) and absence (0) and 
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each band was regarded as a locus. The polymorphic 
information content (PIC) was computed as: 
PICi = 2fi(1-fi) 
 
Where, PICi is the polymorphic information content 
‘i’, fi is the frequency of the amplified allele (band 
present) and (1-fi) is the frequency of the null allele 
(band absent) [11].  A similarity coefficient was 
calculated using the [12] .similarity coefficient value 
was use to cluster the data following unweighted pair 
group method (UPGMA) for dendogram 
construction. 
 

 
Figure 1-Genomic DNA extracted from plant samples loaded 

on 1% agarose gel 

Table 1: Sequences of three primers used in the 
study 

 
 
III. RESULT 
 
Shoot height decrease with increase in concentration. 
Control show highest length that was 11cm  and 80 
ppm show lowest of 3 cm  shoot length shown in 
(Table:4). 
In a RAPD analysis a total of 6 bands were scored 
from 3 primers out of which 4 bands where 
polymorphic. Primer A and B shows similar 
polymorphism that is 100%. In Primer C 50 % 
polymorphism was found. Average of 83.3 % 
polymorphism was found from three primers (Table:2) 
Data obtained from RAPD analysis were subjected to 
calculate the similarity index. The similarity value of 
0.756 was obtained(Table:3). This shows maximum 
similarity.   
Similarity matrixes were used for cluster analysis 
following UPGMA .a dendogram (Fig.-3). 
 

 
Table2 : Polymorphic and monomorphic profile of bands obtained from RAPD analysis 

 
 

Table 3:`Nei and Li/Dice similarity             
Coefficient of two samples 

 

Table4: Effect of chromium on shoot length 
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Figure 2: RAPD profile of the three primers indicating 
polymorphic and monomorphic bands ( *M- marker) 

 

 
Figure 3-Dendrogram constructed by UPGMA based on the 

similarity coefficient value from RAPD profile of 
Wheat*c-w1,T-w2 

 
IV. DISCUSSION 
 
In the evolutionary history diversity within the the 
species were naturally induce by their tolerance to 
abiotic stress and have obtained novel gene that help 
them in their survival in that stressful 
environment. .RAPD is a sensitive technique to detect 
any change at DNA level. In the present study RAPD 
is used to analyze the damage caused by 80ppm 
chromium at genetic level. DNA concentration is an 
important factor to determine productivity of reaction. 
According to [13] there is too much DNA there 
would be increase chances of contamination.  A 
RAPD technique has been used in genetic study for 
wheat [14] and for rice species [15]. 
 
Application of RAPP marker for analysis used by 
many researchers for determination of genotic effct of 
heavy metal content [16,17,18,19], that induce 
change in DNA which was detected by RAPD.  
RAPD result were analyzed on the basic of present 
and absence of band are because of  change in 
oligonucleotide priming sites leading to genomic 
rearrangements and less likely to point mutation or 
DNA damage in the primer binding sites which can 
block or reduce the efficiency of DNA polymerization 

in the PCR reaction [20,21]. Disappearance of bands 
are likely to be due to change in oligonucleotide 
priming sites[8, 22].The disappearance of normal 
RAPD product may be due to DNA Damage , Point 
mutation and /or complex chromosomal 
rearrangement induced by genotoxins [20,23]. 
 
CONCLUSION 
 
In present study RAPD was carried out for molecular 
characterization of dwarf variant/mutant plant. The 
mutagenic potential of chromium is elaborated at 
higher concentration, where it changes the DNA 
fingerprinting profile of wheat treated with 80 ppm 
chromium as compare to control .conclusively we can 
say it has ability to change/ damage the DNA at 
genetic and morphological (plant height) level. 
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