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ABSTRACT 
 

Five different strains of the pink bollworm, Pectinophora gossypiella (Saunders) were used in the present study.The laboratory 
strain was used as a baseline in the molecular biology assays. Four strains were selected from natural popoulations, fields located in 
Qalubia, Gharbia, Menoufia and Kafr-Elsheikh Governorates. The molecular studies included the analysis of the plod genomic DNA of 
the tested strains under this study by using Random Amplified Polymorphic DNA (RAPD) method. A battery of five primers was used 
to evaluate the mutagenic differentiation among the five strains. The primer S4 generated the highest numbers of fragments (32 
fragments). Both primers K15 and S8 generated 23 fragments. The lowest number of fragments appeared in primer C15 and primer P8, 
(18 fragments). The molecular sizes of fragments ranged between 180 and 1182bp. The RAPD patterns resulted from amplification of 
DNA of the field colony strains and laboratory strain of the pink bollworm P. gossypiella revealed that the lowest value of similarity 
index  (0.0%), which reflects the highest degree of change in DNA structure and sequences between the genomes of laboratory pink 
bollworm and those exposed to a wide spread of different insecticides  for controlling the pest in the fields. On the other hand, there is no 
compilitily similarity index between field strains and laboratory strain of pink bollworm. The highest similarity index between field 
strains and laboratory strain of the pink bollworm appeared in primer P8, while the lowest similarity index between field strains and 
laboratory strain of the pink bollworm appeared in primer K15. The primer S4 recorded that is no similarity index between Qalubia 
strain and each of laboratory and field strains. It is interrest to note that the less damaging effect to pink bollworm DNA could be 
attributed to a good detoxifying mechanism developed by the insect as a result of wide spread and long term exposure of insect larvae in 
additional to different thermal degrees in the fields. 
 

INTRODUCTION 
 

The pink bollworm, Pectinophora gossypiella 
(Saunds.) (Lepidoptera : Gelechiidae) is the key pest of 
cotton in Egypt, 75% of insecticides use on cotton is 
directed against this pest. It has been introduced into Egypt 
between 1903-1913 from India within badly ginned cotton 
seeds (willcooks, 1916). In 1913, this pest spread to such 
degree that it became a real danger to the cotton crop in 
Egypt. It is capable of causing tremendous financial losses 
of the cotton yield. 

RAPD-PCR technique helps in genetic analysis of 
any new species without any prior knowledge about the 
particular DNA sequences or the genes of these new 
species. RAPD-PCR technique is not limited to a single 
locus but theoretically detects polymorphism across the 
whole genome, either coding or non coding regions in 
contradiction to biochemical markers which are limited to 
few genomic regions, so that this method may be used to 
any mutagen such as insecticides. Different parts of the 
genome can evolve at different rates (Nei, 1987). It is 
possible that the regions amplified by PCR evolve at 
higher rate. Thus RAPD-PCR finger prints can obtain a 
higher variability especially if the amplified regions 
contain micro or minisatellite DNA (Baruffi et al., 1993). 

The objective of the present work is to investigate 
the use of Random Amplified Polymorphic DNA(RAPD-
PCR) technique to study genetic variation of field collected 
pink bollworm,  P. gossypiella. 
 

MATERIALS AND METHODS 
 

1-Pectinophora gossypiella, laboratory strain: 
Laboratory strain was brought from the Bollworm's 

Research Department, Plant Protection Research Institute, 
Dokki Giza, brought from cotton fields and maintained 
over ten years on artificial diet according to Abd El-Hafez 
et al., 1982). 
2-Pectinophora gossypiella, field strains: 

Four strains of pink bollworm P. gossypiella were 
colected from Qalubia, Gharbia, Menoufia and Kafr-
Elsheikh Governorates at the late season of 2016 exposed 

regularly to four treatments asssociated to the 
recommended insecticidal applications for controlling 
cotton pests according to routine schedule program set 
annually by the Central Administration for Pest Control, 
Ministry of Agriculture. These applications are chitin 
synthesis inhibitors plus organophosphates, pyrethroids,  
organophosphates and crbamates. These strains were 
collected at the end of season for molecular biology assay. 
3-Rearing technique: 

Rearing technique in this study was based on 
artificial diet of kideny bean according to Abd El-Hafez et 
al., 1982). Ten pairs of freshly emerged moths were 
confined in glass chimney cage. Inside cage, a piece of 
cotton wool previously soaked in 10% sugar solution was 
suspended to be renewed every 48 hours for moths 
feeding. The top and bottom of each cage were covered 
with muslin clothes kept in position by rubber bands for 
females egg-laying. Eggs were deposited on muslin 
clothes. Cages were maintained at 27±1ºC and 75 
±5%R.H. and were examined daily for collecting muslin 
containing eggs. Eggs were placed in glass jars (3.5 x 
12.5cm), covered with two layers of fine and soft paper 
kept in position by rubber bands and maintained at the 
same rearing conditions until hatching. The newly hatched 
larvae were used in the experiments. 
4-Molecular genetic  
a. DNA extraction: 

Half gm of P. gossypiella larvae was homogenized 
in 1 ml digestion buffer and 40µ proteinase k (freshy 
prepared) the incubated at 55 ºC for 18  hr, then bulked 
DNA extraction was performed using DNA assay Mini kit 
(QLAGEN). 
b. Polymerase Chain Reaction  (PCR): 

Genomic DNA was analyzed with RAPD-PCR 
technique according to the method described by Williams 
et al. (1990). 

PCR amplification was performed using random 10 
mer arbitrary primers synthesized by (Operon 
biotechnologies, Inc. Germany) Table (1) with the 
following sequences: 
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Table 1. List of the primer names and their nucleotide  
sequences used in the study  

Number Name Sequence 
1 S4 GGACTGGAGT 
2 C15 GACGGATCAG 
3 K15 CTCCTGCCAA 
4 P8 GGAGCCCAGT 
5 S8 GTCCACACGG 
 

Amplification was conducted in 25µl reaction 
volume containing the following reagents: 2.5 µl of dNTPs 
(2.5Mm), 2.5 µl MgCl2 (2.5Mm), and 2.5 µl of 10x buffer, 
3.0 µl of templat DNA (25ngl/µl), 1 µl of Taq 
polmymerase(1U/µl) and 10.5µl of sterile dd H2O. The 
DNA amplifications were performed in an automated 
thermal cycle (model Techno 512) programmed for one 
cycle at 94 ºC for 4 min followed by 45cycles for 1 min at 
94 ºC, and 1 min at 36 ºC, and 2 min at 72 ºC. The reaction 
was finally stored at 72 ºC for 10 min. Amplified products 
were size frarctioned (using ladder marker) by 
electrophoresis in 1.5% agarose gels in TBE buffer at 
120V for 1hr. The bands were visualized by ethidium 
bromide under UV florescent and photographed. 
Similarity index: 

The similarity index was used to compare patterns 
within as well as between populations. This index reflects 
the extent of band sharing and calculated as: 

2Nab /(Na + Nb) 
Where 2Nab is number of bands common to individuals a, b. 

               Na and Nb are total number of bands in a and b, respectively. 
 

RESULTS AND DISCUSSION 
 

After PCR amplification, the number and size of 
fragments may differ between strains. The specific patterns 
of the DNA observed represent the genetic make-up of 
each strain. Identical sized bands observed between 
different strains indicate genetic relatedness or similarity. 
The 4th instar larvae of the laboratory strain as well as field 

colony strains of the pink bollworm, Pectinophora 
gossypiella showed differences in RAPD-PCR patterns of 
amplified genomic DNA. 
Random amplified polymorphic DNA polymerase 
chain reaction (RAPD-PCR) of five different strains of 
P. gossypiella collected from different Governorates:  

Five primers of arbitrary sequences were used to 
screen pooled genomic DNA of the different five strains. 

In the 4th instar larvae of P. gossypiella, the finger 
prints generated by both P8, C15 and S8 revealed unique 
and monomorphic, profiles for the pest strains; whereas the 
fingerprints generated by K15 revealed polymorphic, 
unique and monomorphic for the pest strains in terms in 
number and position of RAPD fragments. Whereas the 
fingerprint generated by S4 revealed polymorphic and 
unique for the tested strains in terms in number and 
position of RAPD fragments.  These primers gave good 
amplification with distinct fragments. 

Primer S4 showed the largest number of RAPD 
fragments where 32 bands were produced in the five 
strains of the pest under the study. (Table 2 and Fig. 1). 
There were 5, 3, 10, 6 and 8 bands in the laboratory strain, 
Qalubia, Gharbia Menoufia, and Kafr-Elsheikh strains 
respectively. Two fragments of 1182 and 486 bp were 
shared in Gharbia and Kafr-Elsheikh colony strains. 
Amplified fragments of 479, 350 and 315 bp were detected 
only in Qalubia field colony strain. Four 1166, 1000, 390 
and 360 bp were appeared only in Menoufia field strain. 
Four fragments of 1006, 379, 348 and 319 bp were 
detected only in Kafr-Elsheikh colony field strain.  

Amplified fragments of the laboratory strain as well 
as Qalubia Gharbia, Menoufia and Kafr-Elsheikh field 
colony strains were detected in the 4th instar larvae 
homogenates. Two fragments of 524 and 227 were 
appeared only in the laboratory strain. Polymorphism 
generated by the primer S4 showed 5 polymorphic and 18 
unique in the tissues of the 4th instar larvae of the tested 
pest. 

 

Table 2. Total numbe and size of RAPD-PCR fragments generated by arbitrary primers in different strains of 
P.gossypiella larvae using primer S4. 

MW-bp Lab. Qalubia Gharbia Menoufia Kafr-Elsheikh Frequency Polymorphism 
Band1 ----- ----- 1182 ----- 1182 0.400 Polymorphic 
Band2 ----- ----- ----- 1166 ----- 0.200 Unique 
Band3 ----- ----- 1114 ----- ----- 0.200 Unique 
Band4 ----- ----- ----- ----- 1006 0.200 Unique 
Band5 ----- ----- ----- 1000 ----- 0.200 Unique 
Band6 ----- ----- 863 ----- ----- 0.200 Unique 
Band7 ----- ----- 708 ----- ----- 0.200 Unique 
Band8 524 ----- ----- ----- ----- 0.200 Unique 
Band9 ----- ----- 486 ----- 486 0.400 Polymorphic 
Band10 ----- 479 ----- ----- ----- 0.200 Unique 
Band11 ----- ----- 417 ----- ----- 0.200 Unique 
Band12 ----- ----- ----- 390 ----- 0.200 Unique 
Band13 ----- ----- ----- ----- 379 0.200 Unique 
Band14 ----- ----- ----- 360 ----- 0.200 Unique 
Band15 353 ----- 353 ----- ----- 0.200 Polymorphic 
Band16 ----- 350 ----- ----- ----- 0.200 Unique 
Band17 ----- ----- ----- ----- 348 0.200 Unique 
Band18 ----- ----- ----- ----- 319 0.200 Unique 
Band19 ----- 315 ----- ----- ----- 0.200 Unique 
Band20 ----- ----- 243 ----- ----- 0.200 Unique 
Band21 227 ----- ----- ----- ----- 0.200 Unique 
Band22 201 ----- 201 201 201 0.800 Polymorphic 
Band23 180 ----- 180 180 180 0.800 Polymorphic 
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Fig. 1. RAPD-PCR produced for different strains of P. gossypilla larvae using  primer S4. Where is lane 1= Lab, 

lane 2 = Qalubia, lane 3= Gharbia, lane 4= Menoufia and  lane 5= Kafr-Elsheikh.    
 

Analysis of the similarity index showed a major 
drop from 0.44 to 0.0.  In this respect highly resistance 
could be noticed in Qalubia field strain where the similarity 
index equal 0.0. (Table3). 
 

Table 3. Estimated similarity index between five strains 
of P. gossypiella larvae using primer S4. 

Strains Lab. Qalubia Gharbia Menoufia Kafr-
Elsheikh 

Lab. ----- 0.0 0.40 0.36 0.30 
Qalubia ----- ----- 0.0 0.0 0.0 
Gharbia ----- ----- ----- 0.25 0.44 
Menoufia ----- ----- ----- ----- 0.28 
Kafr-
Elsheikh 

----- ----- ----- ----- ----- 

 

Using primer C15 revealed some variability 
between the five different strains of P. gossypiella. 

The RAPD-PCR pattern produced by amplification 
of the 4th instar larvae DNA with primer C15 contained a 
total of 18 bands (Table 4). The number of DNA fragments 
ranged from 3 to 4 bands. 

The PCR patterns resulted from using Primer C15 
discriminated between the laboratory and the four field 
colony strains. Three amplified fragments of 424, 331 and 

195 bp in the laboratory strain were not detected in the 
field colony strains. Four fragments were noticed in each 
of laboratory strain as well as Gharbia and Kafr-Elsheikh 
field colony strains; whereas three fragments were 
occurred in both Qalubia and Menoufia field colony 
strains.  

The fingerprints generated by primer C15 revealed 
thirteen unique & one polymorphic profiles. 

The total number of amplified fragments generated 
by this primer was 18 bands. There were 4, 3, 4, 3 and 4 
bands in the laboratory strain, Qalubia, Gharbia, Menoufia 
and Kafr-Elsheikh field colony strains; respectively (Table 
4 and Fig. 2). Only one band of 242 pb was shared in 
laboratory and the field colony strains. Another two bands 
of 424 and 331 pb were  found in the laboratory and did 
not appeared in the four field colony strains. Moreover, 
two bands of 401 and 327 bp were found only in Qalubia 
field colony strain. Another three fragments of 429, 371 
and 312 bp were detected only in Gharbia field strain and 
absent in the other four strains. Two fragments of 440 and 
346 were noticed only in Menoufia field strain. The other 
three bands of 420, 354 and 305 bp were detected only in 
Kafr-Elsheikh field colony strain. 

 
Table 4. Total numbe and size of RAPD-PCR fragments generated by arbitrary primers in different strains of P. 

gossypiella larvae using primer C15. 
MW-bp Lab. Qalubia Gharbia Menoufia Kafr-Elsheikh Frequency Polymorphism 
Band1 ----- ----- ----- 440 ----- 0.200 Unique 
Band2 ----- ----- 429 ----- ----- 0.200 Unique 
Band3 424 ----- ----- ----- ----- 0.200 Unique 
Band4 ----- ----- ----- ----- 420 0.200 Unique 
Band5 ----- 401 ----- ----- ----- 0.200 Unique 
Band6 ----- ----- 371 ----- ----- 0.200 Unique 
Band7 ----- ----- ----- ----- 354 0.200 Unique 
Band8 ----- ----- ----- 346 ----- 0.200 Unique 
Band9 331 ----- ----- ----- ----- 0.200 Unique 
Band10 ----- 327 ----- ----- ----- 0.200 Unique 
Band11 ----- ----- 312 ----- ----- 0.200 Unique 
Band12 ----- ----- ----- ----- 305 0.200 Unique 
Band13 242 242 242 242 242 1.000 Monomorphic 
Band14 195 ----- ----- ----- ----- 0.200 Unique 
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Fig. 2. RAPD-PCR produced for different strain of P. gossypilla larvae using  primer C15. Where is lane 1= Lab, 

lane 2 = Qalubia, lane 3= Gharbia, lane 4= Menoufia and lane 5= Kafr-Elsheikh. 
         

As illustrated in (Table 5), the values of similarity 
index generated by the primer C15 ranged from 0.25 to 
0.28 relative to the baseline laboratory strain, indicating 
highly resistance in the fourth instar larvae of the pest. 
 

Table 5. Estimated similarity index between five strains 
of P. gossypiella larvae using primer C15. 

Strains Lab. Qalubia Gharbia Menoufia 
Kafr-

Elsheikh 
Lab. ----- 0.28 0.25 0.28 0.25 
Qalubia ----- ----- 0.28 0.33 0.28 
Gharbia ----- ----- ----- 0.28 0.25 
Menoufia ----- ----- ----- ----- 0.28 
Kafr-
Elsheikh 

----- ----- ----- ----- ----- 

 

Primer K15 showed 23 fragments detected in the 
five strains of pink bollworm  P. gossypiella larvae (Table 
6 and Fig.3). There were 5, 4, 6, 4 and 4 bands in the 

laboratory, Qalubia, Gharbia Menoufia and Kafr-Elsheikh 
strains; respectively. 

Fragment of 211 bp was detected in the all strains; 
the four fragments of 529,396, 324 and 270 bp were 
appeared only in the baseline laboratory strain. The 
fragment of 635bp was detected only in Qalubia and 
Gharbia field colony strains; whereas the two fragments of 
294 and 255 bp were found only in Qalubia field colony 
strain of the pest. On the other hand, the fragment of 476 
bp was detected in both Gharbia and Kafr-Elsheikh   field 
colony strains. The fragments of 424, 315 and 260 bp were 
detected only in Gharbia field colony strain. The three 
fragments of 467, 364 and 243 bp were appeared only in 
Menoufia field colony strain; whereas the two fragments of 
330 and 232 bp were found only in Kafr-Elsheikh field 
colony strains. 

 
Table 6. Total numbe and size of RAPD-PCR fragments generated by arbitrary primers in different strains of P. 

gossypiella larvae using primer K15. 
MW-bp Lab. Qalubia Gharbia Menoufia Kafr-Elsheikh Frequency Polymorphism 
Band1 ----- 635 635 ----- ----- 0.400 Polymorphic 
Band2 529 ----- ----- ----- ----- 0.200 Unique 
Band3 ----- ----- 476 ----- 476 0.400 Polymorphic 
Band4 ----- ----- ----- 467 ----- 0.200 Unique 
Band5 ----- ----- 424 ----- ----- 0.200 Unique 
Band6 396 ----- ----- ----- ----- 0.200 Unique 
Band7 ----- ----- ----- 364 ----- 0.200 Unique 
Band8 ----- ----- ----- ----- 330 0.200 Unique 
Band9 324 ----- ----- ----- ----- 0.200 Unique 
Band10 ----- ----- 315 ----- ----- 0.200 Unique 
Band11 ----- 294 ----- ----- ----- 0.200 Unique 
Band12 270 ----- ----- ----- ----- 0.200 Unique 
Band13 ----- ----- 260 ----- ----- 0.200 Monomorphic 
Band14 ----- 255 ----- ----- ----- 0.200 Unique 
Band15 ----- ----- ----- 243 ----- 0.200 Unique 
Band16 ----- ----- ----- ----- 232 0.200 Unique 
Band17 211 211 211 211 211 1.000 Monomorphic 
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Fig. 3. RAPD-PCR produced for different strain of P. gossypilla larvae using  primer K15. Where is lane 1= Lab, 

lane 2 = Qalubia, lane 3= Gharbia, lane 4= Menoufia and lane 5= Kafr-Elsheikh. 
 

As summarized in Table (7), the similarity index 
produced by the primer K15 ranged from 0.18 to 0.40. The 
similarity index of the four field colony strains relative to 
the baseline laboratory strain ranged between 0.18 to 0.22 
indicating resistance levels in these field strains.  
 

Table 7. Estimated similarity index between five strains 
of P. gossypiella larvae using primer K15. 

Strains Lab. Qalubia Gharbia Menoufia 
Kafr-

Elsheikh 

Lab. ----- 0.22 0.18 0.22 0.22 
Qalubia ----- ----- 0.40 0.25 0.25 
Gharbia ----- ----- ----- 0.20 0.40 
Menoufia ----- ----- ----- ----- 0.25 
Kafr-
Elsheikh ----- ----- ----- ----- ----- 

The RAPD-PCR patterns produced by 
amplification of P. gossypiella DNA with primer P8 
contained a total of 18 bands (Table,8 and Fig. 4) These 
fragments were 4,3,4,3 an4 were appeared in the laboratory 
strain, Qalubia, Gharbia, Menoufia and Kafr-Elsheikh field 
colony strain; respectively. The number of DNA fragments 
ranged from 3-4 bands. Fragments of 555, 433 and 366 pb 
were shared in laboratory and all field colony strains. One 
fragment of 611pb was attained only in the laboratory 
strain, the fragment of 705pb was detected only in Gharbia 
field strain; whereas the fragment of 323pb was appeared 
only in Kafr-Elsheikh field strain. 

The fingerprints generated by primer P8 revealed 
three unique and three monomorphic profiles; respectively. 

 

Table 8. Total numbe and size of RAPD-PCR fragments generated by arbitrary primers in different strains of P. 
gossypiella larvae using primer P8. 

MW-bp Lab. Qalubia Gharbia Menoufia Kafr-Elsheikh Frequency Polymorphism 
Band1 ----- ----- 705 ----- ----- 0.200 Unique 
Band2 611 ----- ----- ----- ----- 0.200 Unique 
Band3 555 555 555 555 555 1.000 Monomorphic 
Band4 433 433 433 433 433 1.000 Monomorphic 
Band5 366 366 366 366 366 1.000 Monomorphic 
Band6 ----- ----- ----- ----- 323 0.200 Unique 

 
Fig. 4. RAPD-PCR produced for different strain of P. gossypilla larvae using  primer P8. Where is lane 1= Lab, 

lane 2 = Qalubia, lane 3= Gharbia, lane 4= Menoufia and lane 5= Kafr-Elsheikh. 
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As shown in Table (9), the similarity index values were 
ranged between 0.75 and 0.86 among the five strains under 
the study. 
 
Table 9. Estimated similarity index between five strains 

of P. gossypiella larvae using primer P8. 

Strains Lab. Qalubia Gharbia Menoufia 
Kafr-

Elsheikh 
Lab. ----- 0.86 0.75 0.75 0.86 
Qalubia ----- ----- 0.86 0.86 0.86 
Gharbia ----- ----- ----- 0.75 0.86 
Menoufia ----- ----- ----- ----- 0.86 
Kafr-
Elsheikh 

----- ----- ----- ----- ----- 
      

Results presented in Table (10) and illustrated in 
Fig. (5) revealed that the fingerprints generated by the 

primer S8 produced 23 number of fragments, these 
fragments were 4, 6, 5, 4 and 4 fragments associated to 
laboratory, Qalubia, Gharbia, Menoufia and Kafrel-Sheikh 
strains; respectively. The fingerprints pattern showed 8 
unique and 3 monophormic profiles for the five tested 
strains in terms in number and position of RAPD 
fragments. One fragment of 859 pb was detected only in 
laboratory strain. Three fragments of 999, 895 and 241 pb 
were appeared only in Qalubia strain.  Two fragment of 
976 and 696 pb were found only in Gharbia strain. Another  
one fragment of 239 was detected only in Menoufia field 
strain , and one fragment of 592 pb was detected only in 
Kafrel-Sheikh field colony strain. On the other hand, three 
fragments of 614, 425 and 270 pb were shared in the five 
strains under this study. 

 

Table 10. Total number and size of RAPD-PCR fragments generated by arbitrary primers in different strains of 
P.gossypiella larvae using primer S8. 

MW-bp Lab. Qalubia Gharbia Menoufia Kafr-Elsheikh Frequency Polymorphism 
Band1 ----- 999 ----- ----- ----- 0.200 Unique 
Band2 ----- ----- 978 ----- ----- 0.200 Unique 
Band3 ----- 895 ----- ----- ----- 0.200 Unique 
Band4 859 ----- ----- ----- ----- 0.200 Unique 
Band5 ----- ----- 696 ----- ----- 0.200 Unique 
Band6 614 614 614 614 614 1.000 Monomorphic 
Band7 ----- ----- ----- ----- 592 0.200 Unique 
Band8 425 425 425 425 425 1.000 Monomorphic 
Band9 270 270 270 270 270 1.000 Monomorphic 
Band10 ----- 241 ----- ----- ----- 0.200 Unique 
Band11 ----- ----- ----- 239 ----- 0.200 Unique 
 

  

 
Fig. 5. RAPD-PCR produced for different strain of P. gossypilla larvae using  primer S8. Where is lane 1= Lab, 

lane 2 = Qalubia, lane 3= Gharbia, lane 4= Menoufia and lane 5= Kafr-Elsheikh. 
 

 
Results of estimated similarly index between the 

five strains of P. gossypiells using primer S8 are 
summarized in Table (11). The obtained data revealed that 
estimated similarity index between the laboratory strain 
and the four field strains were ranged between 0.60 and 
0.75 indicting tolerant strains of the four field colony 
strains. On the other hand, estimated similarity among the 
four field colony strains were ranged between 0.54 and 
0.75.  
 

Table 11. Estimated similarity index between five 
strains of P. gossypiella larvae using primer 
S8. 

Strains Lab. Qalubia Gharbia Menoufia Kafr-
Elsheikh 

Lab. ----- 0.60 0.67 0.75 0.75 
Qalubia ----- ----- 0.54 0.60 0.60 
Gharbia ----- ----- ----- 0.67 0.67 
Menoufia ----- ----- ----- ----- 0.75 
Kafr-
Elsheikh 

----- ----- ----- ----- ----- 
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Reviewing aforementioned results, it could be 
revealed that the banding patterns are created using short 
oligonucleotide primers (10bp in length)   of arbitrary 
sequence in Random Amplified polymorphic DNA 
(RAPD) technique. These arbitrary sequences are not 
specific for a particular gene or DNA sequence, so they are 
designed to screen the whole genome in general detecting 
any changes between two or more genomes under 
comparison. These primers bind the homologous sequence 
along the genome and PCR amplification only occurs 
when opposing primer sites are about bp apart. Within a 
population sample, mutation caused by any stress (e.g. 
insecticide treatment or different temperature) change the 
base sequence of primer binding sites, allowing 
polymorphism to be detected (Williams et al., 1990). The 
word “random” in the term RAPD may be somewhat 
misleading in that the only random component is the 
sequence of a primer rather than the region amplified. 

RAPD-PCR technique has several advantages over 
other methods used for studying genetic variability. These 
advantages can be summarized as: It helps in genetic 
analysis of any new species without any prior knowledge 
about the particular DNA sequences for the genes of these 
new species.  

It is not limited to a single locus but theoretically 
detects polymorphism across the whole genome, either 
coding or non coding regions in contradiction to 
biochemical (isozymes and protein) markers which are 
limited to few genomic regions, so that this method may be 
used for studying mutations among populations exposed to 
any mutagen. Different parts of the genome can evolve at 
different rates (Nei, 1987). Therefore, it is possible that the 
regions amplified by PCR evolve at higher rate. Thus 
RAPD-PCR finger prints can obtain a higher variability 
especially if the amplified regions contain micro or 
minisatellite DNA (Baruffi et al., 1993). 

Because of the small amount of template used in 
each reaction, this protocol allows for the simultaneous 
analysis of several primers in a single run. Furthermore, the 
RAPD-PCR technique does not require the expensive and 
hazardous use of radioactive nucleotides as in Restriction 
Fragment Length Polymorphism (RFLP) technique (Cenis 
and Beitra, 1994). PCR cycling may be initiated overnight 
and the products are loaded into a gel and analyzed the 
following day (Chen et al.,1999 and Yoder et al., 1999). 

In RAPD finger printing an oligonucleotide primer 
amplifies distinct DNA fragments. These fragments are 
referred to as RAPD markers. The number and size of 
RAPD markers depend on the complementarily of the 
sequence of a particular primer and template DNA which 
is characteristic to an individual (Hedrick, 1992 and 
Williams et al., 1993). 

In the present work it was found that DNA of a 
good quality is a prerequisite to have reproducible results 
from RAPD-PCR technique. The highest numbers of 
amplified fragments were 25 resulted from primer C7, 
whereas the lowest number of amplified fragments were 14 
resulted from primer C2 in P. gossypiell larvae. 

Primers usually do not have the same amplification 
efficiency. Kantanen et al. (1995) found that some primers 
fail to amplify; others produce too complex banding 
patterns. In the present investigation, the genomic DNA of 

the laboratory strain and field colony strains was screened 
for DNA damage or sequences changes using five primers 
of arbitrary sequences. The absence of a fragment from the 
RAPD pattern of tested insects may be due to changes in 
DNA sequence of the insect under investigation. The effect 
of deletion, insertion or breakage at one or both primer 
annealing sites on a greater distance than can be amplified 
(Rafalski et al.1991). RAPD-PCR produced a series of 
discrete DNA fragments, which typically vary in intensity 
and range in size from 77-2505 bp (Abdel-Baset, 2009). 

The RAPD patterns resulted from amplification of 
DNA of laboratory & field colony strains of P. gossypiella 
revealed the lowest value of similarity index (0.0) which 
reflects the highest degree of change in DNA structure and 
sequence was recorded between the genomes of the 
different strains using primer E7. The same findings were 
reported by Soliman (1997) who found that primers OPA-
1, 2 and 3 exhibited a degree of differences that reached 
66.71 to 100 % between the genomic DNA untreated and 
treated med flies. The present results are accordance with 
those obtained by Abdel-Baset (2009). She revealed that 
primers OPA-13, OPA-15 and OPD-5 are strong tools to 
investigate changes in the P. gossypiella and Culex pipiens 
genomic DNA, probably due to changes in sequences of 
these primers. The sequence of the primer is known to be 
the factor for screening DNA or polymorphism. The 
present study are going in line with those of Lakshmi 
(2012) who revealed that the 5th  instar larvae of silk worm, 
Anthereae mylitta exposed to low temperatures during 
winter  have shown significant variation in the levels of 
various bimolecular to cope with heat-chock. The obtained 
results are supported with those published by Abdel-Salam 
et al. (2013). They recorded that the RAPD patterns 
resulted from amplification of DNA of  the field colony 
strains and laboratory strain of the pink bollworm, P. 
gossypiella fourth instar larvae revealed that the lowest 
value of similarity index (0.00), which reflects the highest 
degree of change in DNA structure and sequence between 
the genomes of untreated pink bollworm larvae and those 
exposed to a wide spread of different insecticides which 
used for controlling the pest. The results are in agreement 
with those reported by Salem (2018)., who demonstrated 
that the RAPD patterns resulted from amplification of 
DNA structure and sequence were different  between  the 
genomes of untreated pink bollworm and those exposed to 
a wide spread of different insecticides used to control the 
pest in the field. The primer BO3 recorded similarity 
index1.0 between the laboratory strain and the field strain 
with Trichogramma evanescens. The less damaging effect 
of insecticides on the pink bollworm DNA could be 
attributed to a good detoxifying mechanism developed by 
the insect as a result of wide spread and long term exposure 
of insect larvae in additional to different thermal degrees in 
the fields.          
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  ةينية بين السNKت الحقلية لدودة اللوز القرنفلية باستخدام وسيلة البلمرة المتسلسلدراسات على اNختKفات الج
  2محمود سيد عبدالحميد و 2زيز ابوالعK خضرعبدالع،1ابراھيم لبيب ابراھيم ، 1محمد عبدالغفار محمود

  جامعة اNزھر –كلية الزراعة  - قسم وقاية النبات 1
  الجيزة  –الدقى  –مركز البحوث الزراعية  –معھد بحوث وقاية النباتات 2
  

سSTت حقلية جمعت من محافظات القليوبية، الغربية، المنوفية وكفرالشيخ  دودة اللوز القرنفلية منھا اربع فى ھذة الدراسة تم استخدام خمسة سSTت من
ض الى اى نوع من المبيدات الكيميائية وقد تم استخدامھا كقاعدة اساسية لمقارنة رباSضافة الى السTلة المعملية التى تم تربيتھا لعدة اجيال فى المعمل دون ان تتع

Sفات الجينية فى الـاTختDNA  Tت المختلفة لدودة اللوز القرنفلية.للسS فات فى الـTختSتم دراسة اDNA   ت الSTلة المعملية فى العمرللسTحقلية والس 
للسSTت المختلفة   DNAلدودة اللوز القرنفلية باستخدام جھاز الفصل الكھربى للحمض النووى على مادة اSجاروز بعد عمل التضخم النووى للـ الرابع اليرقى

 S4, K15, C15 ,P8 and)مع استخدام خمسة بادئات للتفاعل ھى  RAPD-PCRباستخدام طريقة من يرقات دودة اللوز القرنفلية بواسطة البلمرة المتسلسلة 
S8)  وذلكSت الخمسة لدودة اللوز القرنفلية.لدراسة اSTفات الجينية بين السTئ التفاعل وضحت نتائج البلمرة المتسلسل ان بادقد أو خت  S4على عدد من أنتج أ

وزن جزيئى.وقد ظھر 23يساوى عدد اوزان جزيئية   S8وبادئ التفاعل  K15بادئ التفاعل  نتج كل منأ، بينما وزن جزيئى 32والتى بلغت اSوزان الجزيئية 
وزن جزيئى.وقد تراوح حجم اSوزان  18كل منھم عدد نتج أحيث  P8و بادئ التفاعل  C15قل عدد لTوزان الجزيئية عند استخدام كل من بادئ التفاعل أ

ھمية كبيرة فى التفرقة بين السSTت الخمس المستخدمة فى أظھر استخدام بادئات التفاعل الخمسة المستخدمة أوقد  وزن جزيئى. 1182و 180الجزيئية بين 
على اSختTف بين  DNAسح على الحامض النووى كدSSت وراثية Sجراء الم لذكرسابقة استخدام بادئات التفاعل إھمية الدراسة الى امكانية أوترجع  الدرلسة.

لدودة اللوز القرنفلية باستخدام خمسة  DNAوضحت الدراسة على الحامض النووى أوقد  السSTت الحقلية والمعملية نتيجة للتعرض للمبيدات الكيميائية المختلفة.
بين السSTت   DNAويرجع اSختTف الكبيرفى الـ بين السSTت الحقلية والسTلة المعملية، (0.0)على عدم وجود تشابة تام سالفة الذكرمن بادئات التفاعل 

حقل.وعلى ز القرنفلية فى الالحقلية والسTلة المعملية الى تعرض السSTت الحقلية الى مدى واسع من استخدام المبيدات الكيميائية المستخدمة فى مكافحة دودة اللو
على تشابة أالمعملية عند استخدام بادئات التفاعTت الخمسة وكان والسTلة    ظھرت الدراسة عدم وجود تشابة تام بين كل من السSTت الحقليةأالجانب اSخر فقد 

بينما كان اقل تشابة بين السSTت الحقلية بعضھا البعض وكذلك  P8عند استخدام بادئ التفاعل بين السSTت الحقلية وبعضھا البعض وبين السSTت المعملية 
بين السTلة الحقلية فى محافظة  (0.0)عدم وجود تشابة  S4، وقد سجل استخدام بادئ التفاعل K15بينھا وبين السTلة المعملية ظھر عند استخدام بادئ التفاعل 

 اSختTفات  نأكر الجدير بالذومن  لدراسة وكذلك بين السTلة الحقلية بمحافظة القليوبية وبين السTلة المعملية.القليوبية وبين باقى السSTت الحقلية المستخدمة فى ا
 ميائىلدودة اللوز القرنفلية بين السSTت الحقلية والسSTت المعملية ربما يعود الى استخدام الحشرة لجينات تعمل من خTل النشاط البيوكي DNAالكبيرة فى الـ 

  فى مكافحة السSTت الحقلية لدودة اللوز القرنفلية فى الحقل. على نطاق واسععلى ازالة سمية المبيدات الكيميائية التى تستخدم 
  


