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ƭƤǄǆǃƒ 

ÜƔǒƱƤ ÜƠƙƓƼ ƥƕƵ ƧƮƓǈǃƒ ÜǑƪǒƧƙ ƥƓǒƨ Ǐƪǒƶǃƒ ǏƽƱƮǆǍ  .ǑǈǒƪơǍƕǃƒ2017 . ǅƒƥƤƙƪƓƕ ƖƧǍƥǈƕǃƒ ƾƒƧǍƊ ƖƧƼƓơ ƖƧƬơǃ ǑƛƒƧǍǃƒ ƳǍǈƙǃƒ Ɨǒǈǀƙ
ƗǒƕƧƶǃƒ ƘƓƕǈǃƒ ƗǒƓƿǍ ƗǄƞǆ .ǐǍǍǈǃƒ ƯǆơǄǃ ýƓǂƬǕƒ ƥƥƶƙǆǃƒ ǑƑƒǍƬƶǃƒ ǅǒƤưƙǃƒ Ü35)2:( 49-57. 

ƥƶƙ  ƖƧƬơƖƧǍƥǈƕǃƒ ƾƒƧǍƊ ƖƧƼƓơǅƱƓǆƱǃƒ/ Tuta absoluta (Meyrick) Ǉǆ ƘƓƼǓƒ ƗǒƧƬơǃƒ  ƗǒƨƓƺǃƒ ŵƧƤƌǆ ƗǒƧǍƪ ƘǄƤƥ Ǒƙǃƒ ƘƵƓƱƙƪƒǍƻǒǂƙǃƒ 
Ǎ ǇƓƱǒƙƪǙƒƓǌǒƼ. ǃ ǑƛƒƧǍǃƒ ƳǍǈƙǃƒ Ǉǆ ƾǀơƙǃƒ Ǐǃƍ ƗƪƒƧƥǃƒ ǉƦǋ ƘƼƥǋơƖƧǒƽƪǃƒǍ ǇǒƧƽƵ Ɠǆǋ ǇǒƙǀƱǈǆ ǑƼ ƖƧǍƥǈƕǃƒ ƾƒƧǍƊ ƖƧƼƓơ ƖƧƬ .ǅƙ ƭǚƤƙƪƒ ǃƒƯǆơ 

ǒƞǒƪǂǍǕƒ ƳǍƨǈǆǃƒ ǑƕǒƧǃƒ ǐǍǍǈǃƒǇ (DNA) ƕƗǀǒƧƱ  CTABǇǆ ƗƿƧǒ ƖƥơƒǍ Ǉǆ ýǂ ƗǈǒƵ ǅƛ ƘƧƕƙƤƒ ǊƙǒƵǍǈ ǊƙǍƓǀǈǍ ǉƨǒǂƧƙǍ .ƘǆƥƤƙƪƒ Ɨǒǈǀƙ  
ǃƒ ǑƑƒǍƬƶǃƒ ǅǒƤưƙǃƒǆǇǒƞǒƪǂǍǕƒ ƳǍƨǈǆǃƒ ǑƕǒƧǃƒ ǐǍǍǈǃƒ ƯǆơǄǃ ýƓǂƬǕƒ ƥƥƶƙ )DNA(  Random Amplified Polymorphic DNA (RAPD)  ƥǆƙƶƙ Ǒƙǃƒ

ǏǄƵ ýƵƓƽƙǃƒ ǃƒ ýƪǄƪƙǆƨƒƧǒǆǒǃǍƕǄǃ Polymerase chain reaction (PCR) ǁǃƦǍ ǅƒƥƤƙƪƓƕ 24 ƗƑƥƓƕ ƗǒƑƒǍƬƵ.  ƘǄƮƼƝƙƒǍǈ ýƵƓƽƙǃƒ ǇǚơƧǃƓƕ ǑƑƓƕƧǌǂǃƒ ǏǄƵ 
Ɨǆǚǋ ƨǍƧƓƹƊ ƨǒǂƧƙ 1.5% ǍƘǄǄơ ƝƑƓƙǈǃƒ ƔƓƪơǃ ƗƼǍƽƮǆǍ ǑƑǒƨƞǃƒ ƧƬƌǆǃƓƕ ƗƮƓƤǃƒ ƘƒƧƬƌǆǃƒ ǊƕƓƬƙǃƒ ƗƕƒƧǀǃƒ ƖƧƞƬ ǅƪƧǍ. ƘƵƓƱƙƪƒ 5 Ǉǆ ƘƓƑƥƓƕǃƒ 

ƗǆƥƤƙƪǆǃƒ ƻƬǂǃƒ ƵǇ ƥƥƶƙǃƒ ǑǄǂƬǃƒ Ǉǒƕ ƘƓǈǒƵ ƖƧƼƓơ ƾƒƧǍƊ ÜƖƧǍƥǈƕǃƒ ƥƿǍ ǇƓǂ ƓǌǄưƼƊ ƧƬƌǆǃƒ ǑƑǒƨƞǃƒ  OPS-11 ƚǒơ ƘƺǄƕ ƖǍƿ  ǇǒƓƕƙƧƬƌǆǃƒ 
Polymorphic information content (PIC) = 0.44ƝƑƓƙǈ ƘƧǌƲƊ . ƧƓƕƙƤƒ  PCR-RAPD ƥǍƞǍ ǇǒƓƕƙ ǑƛƒƧǍ Ƨǒƕǂ Ǉǒƕ ƘƓǈǒƶǃƒ ÜƗƪǍƧƥǆǃƒ ƚǒơ ǅǃ ƨǍƓƞƙƙ Ɨƕƪǈ 

ƕƓƬƙǃƒǊ Ǉǒƕ ǅƲƶǆ ƥƒƧƼǕƒ 0.40Ü ǑƼ Ǉǒơ ƸǄƕ ýƓƞǆ ǊƕƓƬƙǃƒ Ǉǒƕ ƘƓǈǒƶǃƒ 0.10Ĳ0.91 .ƳƓƱƙƪƒ ƧƬƌǆǃƒ ǑƛƒƧǍǃƒ  OPP-16 ƻƬǂǃƒ ǇƵ ƥǍƞǍ ƴƿǍǆ ǑƛƒƧǍ ƥǒơǍ 
ýǍƱƕ 300 ƜǍƨ ǈǍǒǐƥǒƙǍǒǄǂ ƥǈƵ Ɨǈǒƶǃƒ Ǒƙǃƒ Ƙƶǆƞ Ǉǆ ƗƑǒƼƥǃƒ ǒǂƙƪǚƕǃƒƗ .ŵƧǒƤƊ ƘƵƨǍƙ ƘƓǈǒƶǃƒ ǑƼ ƖƧƞƬ ƗƕƒƧǀǃƒ  dendogram Ǉǆư ƕƧƊ ƥǒƿƓǈƵ ƗƶI ÜII ÜIII 
ǍIV  ƴƿǍǆ ǍƊ ƗǀƱǈǆǃ Ŵƶƕƙ ǁǃƦǍ ƴǆ ƱƓƕƙƧƒ ǁƓǈǋ Ǉǂǒ ǅǃ Ɠǆǈǒƕ ÜƴǆƞǃƒßƒƨƞǕƒ ƗǒƙƓƕǈǃƒ Ǒƙǃƒ Ƙƶǆƞ Ɠǌǈǆ ƖƧƬơǃƒ. 

:ƗǒơƓƙƽǆ ƘƓǆǄǂ  ÜƖƧǍƥǈƕǃƒ ƾƒƧǍƊ ƖƧƼƓơǑƑǒƨƞ ƧƬƌǆ ÜƖƧƬơǄǃ ƗǒƛƒƧǍ ƨƧƱ ÜDNA. 
  

Ɨǆƥǀǆǃƒ1 

  
ƖƧǍƥǈƕǃƒ ƘƓƙƓƕǈ ƔƓƮƙǅƱƓǆƱǃƒ/ (Lycopersicon esculentum L.) 

ǚǃƒǍ ƗǒƑƓǒơǕƒ ƘƒƥƓǌƞǗƒ Ǉǆ ƥǒƥƶǃƓƕƗǒƑƓǒơƊ Ǒƙǃƒ ǐƥƌƙ ǃ Ǒǈƥƙ
 .ŴƵǍǈǍ Ŵǆǂ ýǍƮơǆǃƒ ƧƥƮƙƙ ƖƧƬơƖƧǍƥǈƕǃƒ ƾƒƧǍƊ ƖƧƼƓơǅƱƓǆƱǃƒ/ 

Tuta absoluta (Meyrick) ƗǆƑƓƿ ƘƓƼǓƒ ƗǒƧƬơǃƒ  ƒƦǋ ƔǒƮƙ Ǒƙǃƒ
 ƱƪǍƙǆǃƒ Ƨơƕǃƒ ƯǍơ ǇƒƥǄƕ ǑƼ ýǍƮơǆǃƒƗƛƥơǆ  ƗǒƥƓƮƙƿƒ ƧƑƓƪƤ

 ýƮƙ100% ƘǙƓơǃƒ Ưƶƕ ǑƼ )1 Ü7 Ü9Ü 13( . ýǒƞƪƙǃƒ Ʀǈǆ
 ǑƼ ƖƧƬơǄǃ ýǍǕƒǒƧǍƪƗ ƔƒƧƤǃƒ ƗǒƪǍƞ ƗǀƱǈǆ ǑƼ ) ƗƲƼƓơǆ

ƭǆơ(  ƧƓƬƙǈǙƒ ƲơǍǃ ƴǒƧƪǃƒ ƗƼǓƒ ǉƦǌǃ ƖƧǍƥǈƕǃƒ ƗƵƒƧƨ ǇǂƓǆƊ ǑƼ
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ƗǒƧǍƪǃƒ ƾƱƓǈǆǃƒ ƻǄƙƤǆ ǑƼÜ  ǁǄƙǆƙ ƚǒơ ǉƦǋ ǏǄƵ ƖƧƥǀǆǃƒ ƖƧƬơǃƒ
ƘƒƧƙǆǍǄǒǂ Ɩƥƶǃ ǇƒƧǒƱǃƒ.  ýǀƙǈƙ ƖƧƬơǃƒǆ ǍƊ ƟƓǒƧǃƓƕ ƗǃǍǆơǆ ýǚƤ Ǉ

ƗƽǄƙƤǆǃƒ ƾƱƓǈǆǃƒ Ǉǒƕ ǇơƬǃƒ ƗǂƧơ )17(Ü  ŵƥǒƥǌƙ ýǂƬƙ ƘƙƓƕ ǑƙǃƒǍ
 ƗƼƧƶǆ ǐƧǍƧưǃƒ Ǉǆ ǇƓǂ ƒƦǃ ƓǌƙƵƒƧƨ ǇǂƓǆƊ ǑƼ ƖƧǍƥǈƕǃƒ ƜƓƙǈǗ

ƗƼǓƒ ǉƦǋ ƘƓƶǆƙƞǆ ƗƕǒǂƧƙǍ ǑƛƒƧǍǃƒ ƳǍǈƙǃƒ  ƥƓƞǒƍ ǑƼ ƖƥƵƓƪǆǄǃ
Ǉǆư ƜƧƥǈƙ ƗǃƓƶƼ ƘƓǒƞǒƙƒƧƙƪƒ .ƗǄǆƓǂƙǆǃƒ ƗơƼƓǂǆǃƒ  ƳǍǈƙǃƒ ǎǍƙƪǆ ƥƶǒ

ƒƧǍǃƒŹǚǆƓƵ ƗǒƨƓƺǃƒ ƳƒǍǈǕƒ ƘƓƶǆƙƞǆǃ Ǒƛ ƥƥơǆŵ ƓǌƽǒǂƙǍ ƓǌƑƓǀƕǃ )11( . 
Ƨǒƪƽƙ Ǉǂǆǒ  ƓǋƧƓƬƙǈƒǍ ƖƧƬơǃƒ ýǍƮǍ ýǚƤ Ǉǆ Ɠǆ ƗǀƱǈǆ ǑƼ
 ǇǒƙǒưƧƼ ƗƶƿǍƙǆǃƒ ƓǌƙƒƧǒƛƋƙ ƧƓƕƙƵǙƒ Ǉǒƶƕ ƦƤǕƒ ƴǆǑƼ  ƳǍǈƙǃƒ
ǑƛƒƧǍǃƒ: 
-  ƗǒǄǆƵ ƚǍƥơ :ǏǃǍǕƒ ƗǒưƧƽǃƒýƓǀƙǈƒ  ƓǌƙƓƶǆƙƞǆ Ǉǆ ƖƧƬơǄǃ

ƙ ƚǒơ ƗǒǄƮǕƒƶǎƨ  ƘƓǒǄǆƵ Ǉǆ ƥǒƥƶǃƒýǍƤƥ  ǉƦǌǃ ƘƓƼǓƒ
 ƗǀǒƧƱǃƒ)10(Ý Ǎ ƗǄǒǄƿ ƖƧƬơǃƒ ƘƓƶǆƙƞǆ ǇǍǂƙ ƗǃƓơǃƒ ǉƦǋ ǑƼ
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 ƗǒǄǆƵ ǎƥǆǍ ƖƧƙƼ ǏǄƵ ĄßƓǈƕ ǁǃƦǍ ǑƛƒƧǍǃƒ ƳǍǈƙǃƒ Ǐǃƍ ƥǀƙƽƙǍ
 ƖƥǍƥơǆǃƒ ýǍƤƥǃƒ)15.( 

- ƗǒǈƓƛǃƒ ƗǒưƧƽǃƒ:  Ǒǋǃƒ ýǍƤƥǃƒ ƘƓƶǆƙƞǆ Ǉǆ ƥƥƶƙǆƗƽǄƙƤǆ 
 ǑǃƓƙǃƓƕǍƤƥ ƗǒǄǆƵ ýǂ ƘǈƓǂ ƒƦƍ ƳǍǈƙ Ǉǆ ßƨƞ ǏǄƵ ǐǍƙơƙ ýǍ
 ǑƛƒƧǍƥǍƶǒ  ƗǀƱǈǆǃƗǒǄƮǕƒ ƧƓƬƙǈǙƒ ƗƼǓƒ ƴǆƙƞǆǃÜ  ƒƦǋ ǇƎƼ

Ǉǂǆǒ ƗƼǓƒ ƘƓƶǆƙƞǆ Ǉǆ ƱǒǄƤǃƒ  ǎǍƙƪǆ ǐǍơǒ ǇƊƵ Ǉǆ ýƓ
ǑƛƒƧǍǃƒ ƳǍǈƙǃƒ )8.( 

 

 ǑƛƒƧǍǃƒ ƳǍǈƙǃƒ ƗƪƒƧƥǃ ƗǒƑǒƨƞǃƒ ƘƒƧƬƌǆǃƒ Ǉǆ ƥǒƥƶǃƒ ǅƒƥƤƙƪƒ Ňǅƙ
ƗƼǓƒ ǉƦǌǃÜ ƧƬƌǆ ǅƥƤƙƪƒ ƚǒơ AFLP ǃƒ ƗƪƒƧƥǃ ǑƛƒƧǍǃƒ ƳǍǈƙ

ǃ ýǒƨƒƧƕǃƒ ǑƼ ƖƧƬơǃƒ ƘƓƶǆƙƞǆ ƗƪƒƧƥǃƒ Ɨƞǒƙǈƕ ǇǂǆƊǍ ǅǒƪǀƙ
 ǇǒƙƵǍǆƞǆ Ǐǃƍ ƖƧƬơǃƒ ƘƓƶǆƙƞǆŴƶƕƙ ǃ ƘƒƥǒƕǆǄǃ ƓǌƙǆǍƓǀǆ)14(.  Ɠǆǂ

 ƘƒƧƬƌǆ ƘǆƥƤƙƪƒ/ƗǒǍǒơǃƒ ƘƒƧǍƮǆǃƒ Ǉǒƞǆ ƓǒƧƥǈǍǂǍƙǒǆǃƒ
ƘƓǆǍƨǍƕǒƧǃƒǍ  ǑƼ ƖƧƬơǃƒ ƘƓƶǆƙƞǆǃ ǑƛƒƧǍǃƒ ƳǍǈƙǃƒ ƗƪƒƧƥǃƍƓǒǈƓƕƪÜ 
ƮǕƒ ǇƱǍǆǃƒ Ɠǌǃ ǑǄǍǑƼ  ƱƪǍƙǆǃƒ ƯǍơ ýǍƥ)4( ǑƼ ǁǃƦǂǍ Ü

 ǁƪƧǌǃƒǍ ƓǒƕƧƮ)6( . ƓǆƊ ƩǈǍƙ ǑƼ ƥǀƼǆƥƤƙƪƒ Ɨǒǈǀƙ ƘRAPD 
)2(ýǒǄơƙǍ Ü ǃ ƗǒƛƒƧǍǃƒ ƴƿƒǍǆǃƒ Ɨǀǒƿƥǃƒ ƴƕƒǍƙǄmicrosatellite loci  ǑƼ

 ƖƧƬơǃƒ ǉƦǌǃ ǑƛƒƧǍǃƒ ƳǍǈƙǃƒ ƗƪƒƧƥ)3(. 
 

ƥƒǍǆ  ƚơƕǃƒǊǀƑƒƧƱǍ  
 

ƘƓǈǒƶǃƒ ƴǆƞ  
ŃƞƶǆƘ ƘƓǈǒƶǃƒ  ǇǆǚƤ ƗǒǄǀơǃƒ ƘǙǍƞǃƒ ýǃ ƗǀƱǈǆ ǑƼ ƴƿƒǍǆ Ɩƥƶ

) ƖƧǒƽƪǃƒǍ ǇǒƧƽƵ ýǍƥƞ1 ƘƓǈǒƶǃƒ ƘƶưǍ .( ǑƼƊ ýǍơǂ ǐǍơƙ ƔǒƕƓǈ

90% ÜǍƘƲƽơ Ɨƞǚƛǃƒ ǑƼ  ƖƥƓǆǃƒ ƭǚƤƙƪƒ ǑƼ ƓǌǆƒƥƤƙƪƒ Ǉǒơǃ
.ƗǒƛƒƧǍǃƒ  

 

ƭǚƤƙƪƒ ƗǒƛƒƧǍǃƒ ƖƥƓǆǃƒ  
ƗǀǒƧƱǃƒ ƾƼǍ ƘƓǈǒƶǃƒ Ǉǆ ƗǒƛƒƧǍǃƒ ƖƥƓǆǃƒ ƭǚƤƙƪƒ ǅƙ ŴǀƕƓƪ ƗơƧƙǀǆǃƒ 

)5Ü( Ƙǀơƪ ƚǒơ ÝƘƓǈǒƶǃƒ ǇơƱ ƗǀǒƧƱƕ ýǒƥƶƙ ßƒƧƞƍ ƴǆ  ƘƓǈǒƶǃƒ
ǅǀƶǆǃƒ ǐƧǌǈǃƒ ýǆƧǃƒ Ǉǆ ƖƧǒƺƮ Ɨǒǆǂ ǑƼ. ƘƽǒưƊ  Ɨǒǆǂ700 

ƭǚƤƙƪǙƒ ýǍǄơǆ Ǉǆ ƧƙǒǃǍƧǂǒǆ ]2% CTAB Ü20 mM EDTA Ü
0.1 M Trise-HCl Ü1.4 M NaCl ÜpH 8.0 [ ƾƕƪǆ ýǂƬƕ ǇƤƪǆǃƒ

 ƖƧƒƧơ ƥǈƵ65 ² .ƩǈươƘ  ǑƑƓǆ ǅƓǆơ ǑƼ ƘƓǈǒƶǃƒ ƥǈƵ65 ²Ʃ 
 Ɩƥǆǃ45  ýǂ ƔǒǄǀƙǃƒ ƴǆ Ɨǀǒƿƥ15  ǅƛ ÜƗǀǒƿƥƘƽǒưƊ  Ɨǒǆǂ500 

ƒ :ǅƧǍƼǍƧǍǄǂ Ɲǒƨǆ Ǉǆ ƧƙǒǃǍƧǂǒǆǒ) ýǍơǂǃƒ ýǒǆǍƨ1:24 Ǐǃƍ (
ǕƒƱǄƤǍ ƔǒƕƓǈƘƓǈǍǂǆǃƒ Ƙ Ɨǀǒƿƥ  Ɩƥǆǃ ƾƼƧƕ ƖƥơƒǍ.  ƘƓǈǍǂǆǃƒ ƘǄƮƼ
ƕ ƗƵƧƪ ƥǈƵ ǐƨǂƧǆǃƒ ƥƧƱǃƓ12000  Ɩƥǆǃ Ɨǀǒƿƥ/ƖƧǍƥ10 ƾƑƓƿƥ .
ǄǀǈƘ  Ɨǒǆǂ600 ǂǒǆǃƍ ƾƑƒƧǃƒ Ǉǆ ƧƙǒǃǍƧǏ  ǅƛ Ɨǆǀƶǆ Ɩƥǒƥƞ ƔǒƕƓǈƊ

ƻǒưƊ  Ɨǒǆǂ Ɠǌǒǃƍ500  ýǒǆǍƨǒƒǍ ǅƧǍƼǍƧǍǄǂǃƒ Ɲǒƨǆ Ǉǆ ƧƙǒǃǍƧǂǒǆ
) ýǍơǂǃƒ1:24(ƘƧƧǂ .  ýǒƽƛƙǃƒǍ ǅƧǍƼǍƧǍǄǂǃƒ Ɲǒƨǆ ƗƼƓưƍ ƗǒǄǆƵ
.ƗǒǈƓƛ ƖƧǆ ǄǀǈƘ  Ɨǒǆǂ500 Ɩƥǒƥƞ ƔǒƕƓǈƊ Ǐǃƍ ƾƑƒƧǃƒ Ǉǆ ƧƙǒǃǍƧǂǒǆ Ü

 ǅƛƻǒưƊ  Ɠǌǒǃƍ700  Ǉǆ ƧƙǒǃǍƧǂǒǆơǂ ýǍƥƧƓƕǃƒ ýǍǈƓƕǍƧƕǍƨǒǙƒ  
)-20 ²Ʃ( Ü ǅƛƘƞƨǆ ƘƓǈǍǂǆǃƒ  Ɩƥǆǃ ƔǒǄǀƙǃƓƕ10 ƾƑƓƿƥ. 
 
 

 
 .ϢϼмϹзϡЮϜ ФϜϼмϒ ϢϽТϝϲ ϢϽЇϲ ϤϝзуК ЙгϮ ЙЦϜнвбАϝгГЮϜ/.  Table 1. Collection sites of tomato leaf miner insects .1جدول 

 

 رقم العينة
Sample 

number الموقع Site  المنطقة Area 
 شرةطور الح

Insect stage 
 الجزء النباتي
plant part 

1 етϽϮ нϠϒ Abou Green ϢϽуУЃЮϜ Sfireh ϣЦϽт Larva ϼϝгϫЮϜ Fruits 

2 ϽϯϳЮϜ еуК Ain Al-Hajar етϽУК Efrine ϣЦϽт Larva ФϜϼмцϜ Leaves 

3 ϢϽуУЃЮϜ Sfireh ϢϽуУЃЮϜ Sfireh ϣЦϽт Larva ФϜϼмцϜ Leaves 

4 ϢϼнϧЃгЮϜ Al-mastoura ϽУКет Efrine ϣЦϽт Larva ϼϝгϫЮϜ fruits 

5 ϣтϹгϳгЮϜ Mohamadiyeh ЀϽтϹзϮ /етϽУК Efrine/Ginderis ϣЦϽт Larva ФϜϼмцϜ Leaves 

6 етϽУК Efrine етϽУК (сЫуϧЂыϠ ϥуϠ) Efrine (Plastic house) ϣЦϽт Larva ϼмцϜϜФ Leaves 

7 ϣЪϼнЂ Surkeh нϮϜϼ /етϽУК Efrine/Rajo ϣЦϽт Larva мцϜϼϜФ Leaves 

8 етϽУК Efrine етϽУК Efrine ϣЯвϝЪ ϢϽЇϲ Adult ϢϹуЋв Trap 

9 етϽУК Efrine етϽУК Efrine ϣЯвϝЪ ϢϽЇϲ Adult ϢϹуЋв Trap 

10 ЭтнГЮϜ ЭϦ Tel Al-Taweel етϽУК Efrine ϣЯвϝЪ ϢϽЇϲ Adult ϢϹуЋв Trap 

11 етϽУК Efrine етϽУК Efrine ϣЯвϝЪ ϢϽЇϲ Adult ϢϹуЋв Trap 

12 етϽУК Efrine етϽУК Efrine ϣЯвϝЪ ϢϽЇϲ Adult ϢϹуЋв Trap 
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 ƘƓǈǍǂǆǃƒ ƘǄƮƼ ƗƵƧƪ ƥǈƵ ǐƨǂƧǆǃƒ ƥƧƱǃƓƕ12000  Ɨǀǒƿƥ/ƖƧǍƥ
 Ɩƥǆǃ10 ƾƑƓƿƥ.  ǅƙſƹǍ ƾƑƒƧǃƒ Ǉǆ ƭǄƤƙǃƒ Ɨǒǆǂƕ ƔƪƒƧǃƒ ýƪ700 

ƨǒǂƧƙ ǑǄǒƛǒǙƒ ýǍơǂǃƒ Ǉǆ ƧƙǒǃǍƧǂǒǆ70%  ƠǄǆǃƒ ƓǒƓǀƕ Ǉǆ ƭǄƤƙǄǃ
ǃƒ ƴǆ ƗƱƕƙƧǆǃƒ ùDNA. ǆǋƊ ǅƛǍ ýǍơǂǃƒ ý ƗƞƧƥ ƥǈƵ ƔƪƒƧǃƒ ƻƽƞ

ƗƵƓƪ Ɩƥǆǃ ƗƼƧƺǃƒ ƖƧƒƧơ ƖƥơƒǍ  Ɩƥǆǃ ƗƹƧƽǆ Ǉǆư ǍƊ10 .ƾƑƓƿƥ  
 ƔƪƒƧǃƒ ƔǒƦƊ Ɨǒǆǂ ǑƼ100 ƧƙǒǃǍƧǂǒǆ  ǅƲǈǆǃƒ ýǍǄơǆǃƒ Ǉǆ1xTE 

)10 mM Trise-HCl Ü1 mM EDTA ÜpH, 8.0(  ǐǍơǒ100 
ǅƒƧƹǍƧǂǒǆ ýǆ/  ǅǒƨǈƍRNase. ǈươƘ  ƘƓǈǒƶǃƒ ƥǈƵ37 ²Ʃ  Ɩƥǆǃ

30  ƗǀǒƿƥƲƽơ ǅƛƘ  ƥǈƵ Ɨƞǚƛǃƒ ǑƼ-20 ².Ʃ 
 

ùǃƒ ƨǒǂƧƙ ƩƓǒƿDNA  
 ǅƙùǃƒ ƨǒǂƧƙ ƩƓǒƿDNA  ýǍƱ ƥǈƵ ǑƑǍưǃƒ ƻƓǒƱǆǃƒ ǅƒƥƤƙƪƓƕ

 ƗƞǍǆ260  ƗƞǍǆ ýǍƱ ƥǈƵ ǇǒƙǍƧƕǃƒ ƨǒǂƧƙǍ ÜƧƙǆǍǈƓǈ280 
ƕƪơ ǅƛ ÜƧƙǆǍǈƓǈƘ ùǃƒ ƖǍƓǀǈDNA  Ɨƕƪǈ ýǚƤ Ǉǆ ƭǄƤƙƪǆǃƒ

 ǇǒƙßƒƧǀǃƒ260/280ƙ ƚǒơ Üƕ Ɨǒǀǈǃƒ ƘƓǈǒƶǃƒ ǑƼ ƟǍƒƧƙ Ǉǒ1.8Ĳ2.0 
)12.( 

 Ɨǒǆǂ ƗƼƓưƎƕ ƩƓǒǀǃƒ ƗǒǄǆƵ ƘǒƧƞƊ5 ƒ Ǉǆ ƧƙǒǃǍƧǂǒǆùǃDNA 
ƪǆǃƒƙ Ǐǃƍ ƭǄƤ95  ǅƲǈǆǃƒ ýǍǄơǆǃƒ Ǉǆ ƧƙǒǃǍƧǂǒǆxTE1  ýǆƓƵ)

 ƻǒƽƤƙǃƒ20 ƗǒǄƤ Ǐǃƍ ƘǄǀǈ ǅƛ ƜƓƞƧǃƒ ǏǄƵ ƥǒƞ ýǂƬƕ ƘƱǄƤ Ü(
 ƩƓǒǀǃƒcuvette  (ƧƙǒǃǍƧǂǒǆ/ǅƒƧƹǍǈƓǈ) ƨǒǂƧƙǃƒ ƘƒßƒƧƿ ƘƦƤĈƊ ǅƛ ǇǆǍ
ƗƕƪǈǃƒǍ 260/280 .ƖǍƓǀǈǃƒ Ǐǃƍ ƧǒƬƙ Ǒƙǃƒ 
 

 ùǃƒ ƗǒƵǍǈ ƧƓƕƙƤƒDNA  ǑƑƓƕƧǌǂǃƒ ǇǚơƧǃƓƕ 
  ƘƧƕƙƤƒ ƗǒƵǍǈùǃƒ DNA ƴƱǀǃƒ ǅƞơ ƚǒơ Ǉǆ Ǌƙǆǚƪ Ǉǆ ƥǂƋƙǃƒǍ

ƪǍƕ ǁǃƦǍ ƗƞƙƓǈǃƒƓ ƨǍƧƓƹƊ Ɨǆǚǋ ǑƼ ǑƑƓƕƧǌǂǃƒ ǇǚơƧǃƒ ƗƱ
(agarose gel)  ƨǒǂƧƙ1% ǐǍǍǈǃƒ Ưǆơǃƒ ƘƓƑǒƨƞ ƧǌƲƙ ƚǒơ Ý

Ƨǒƕǂǃƒ ǑƑǒƨƞǃƒ ǇƨǍǃƒ ƘƒƦ  ǅƨơ/ƘƓƕƓƮƶǂ ƨǍƧƓƹǕƒ Ɨǆǚǋ ǏǄƵ
(Bands) .Ɨǆǚǌǃƒ ǏǄƵƊ ƗơưƒǍ 

 Ɨǒǆǂ ƘǄǆơ12  Ǉǆ ǇǍǂǆ Ɲǒƨǆ ƧƙǃǍƧǂǒǆ5  ƧƙǃǍƧǂǒǆDNA 
 +5  + ƥƧƒǍƬǃƒ ƳǍƨǈǆ ǅǀƶǆ ßƓǆ ƧƙǃǍƧǂǒǆ2  ýǍǄơǆ ƧƙǃǍƧǂǒǆ
ýǒǆơƙ ǅƲǈǆ 6x loading dye buffer.  ǑƼ ǇǚơƧǃƒ ƗǒǄǆƵ Ƙǆƙ

 ǅƲǈǆǃƒ ýǍǄơǆǃƒ1xTBE ƖƥơƒǍ ƗƵƓƪ Ɩƥǆǃ  ǇǍǆǂ ƾƧƼ ƥǈƵ50 
 .ƘǃǍƼ ƘƶưǍƨǒǂƧƙ ǅǍǒƥǒƛǒǙƒ ƥǒǆǍƧƕ ýǍǄơǆƕ Ɨǆǚǌǃƒ 0.5 

 ǑƼ Ɨǒƞƪƽǈƕǃƒ ƾǍƼ ƗƶƬǕƒ Ƙơƙ Ɨǆǚǌǃƒ ƘƧǌƲ ǅƛ Üýǆ/ǅƒƧƹǍƧǂǒǆ
.ƓǌǄǒǄơƙǃ ƗǆǚǌǄǃ ƗǒǆƿƧ ƖƧǍƮ ƘƱǀƙǃƒǍ Üǅǚǌǃƒ ƾǒƛǍƙ ƨƓǌƞ 

 
 
 

ýǒǄơƙ ǃƒǐǍǍǈǃƒ Ưǆơ )DNAǍ ýƓǂƬǕƒ ƥƥƶƙǆ (ǃƒŴǒƑƒǍƬƵ ǅƤưǆ 

 ƘƓƑƥƓƕǃƒ  
ǒǃƒ ýƵƓƽƙǃƒ ǏǄƵ ƧƓƕƙƤǙƒ ƒƦǋ ƥǆƙƶ ýƪǄƪƙǆ ƨƒƧǒǆǒǃǍƕǄǃPCR Ǎ ǁǃƦ

Ǉǆ Ɠǌǈǆ ýǂ ǇǍǂƙǒ ƖƧǒƮƿ ƗǒƑƒǍƬƵ ƘƓƑƥƓƕ ǅƒƥƤƙƪƓƕ 
10  ƧƓƕƙƤǙƒ ƒƦǋ ǑƼ ǅƥƤƙƪƒ .ƘƒƥǒƙǍǒǄǂǈ24  ƥƥƵ ǏǄƵ ƗǒƑƒǍƬƵ ƗƑƥƓƕ

ƘƓǈǒƶǃƒ Ǉǆ ƥǍƥơǆ  ýǍƥƞ)2( ŵƥƥƶƙ ƘƱƵƊ Ǒƙǃƒ ƘƓƑƥƓƕǃƒ ƘǀƕƱ ǅƛ Ü
.ƘƓǈǒƶǃƒ ƴǒǆƞ ǏǄƵ ŴǒǄǂƬ 

 
ϤϝϚϸϝϡЮϜ ЭЃЯЃϦ ϣуϚϜнЇЛЮϜ ИнзϧЮϜ ϣЂϜϼϸ сТ ϣвϹϷϧЃгЮϜ  .2جدول 

ϢϼмϹзϡЮϜ ФϜϼмϒ ϢϽТϝϳЮ сϪϜϼнЮϜбАϝгГЮϜ/. 
 Table 2. Random primer sequences used for studying ge-

netic diversity of tomato leaf miner 
 

 الرقم
No. 

 رمز البادئة
Primer code 

 التتابع النكليوتيدي للبادئة
Primer sequence 

1 OPA-03 5'- AGTCAGCCAC -3' 
2 OPA-08 5'- GTGACGTAGG -3' 
3 OPB-07 5'- GGTGACGCAG -3' 
4 OPB-10 5'- CTGCTGGGAC -3' 
5 OPE-01 5'- CCCAAGGTCC -3' 
6 OPE-04 5'- GTGACATGCC -3' 
7 OPF-10 5'- GGAAGCTTGG-3' 
8 OPH-20 5'- GGGAGACATC -3' 
9 OPK-11 5'- AATGCCCCAG -3' 

10 OPL-10 5'- TGGGAGATGG -3' 
11 OPL-15 5'- AAGAGAGGGG -3' 
12 AP4 5'- TCACGCTGCA -3' 
13 OPP-16 5'- CCAAGCTGCC-3' 

14 OPS-11 5'- AGTCGGGTGG-3' 

15 784P 5'-GCGGAAATAG -3' 

16 785P 5'-CCGCAGCCAA- 3' 

17 786P 5'-GCGATCCCCA -3' 

18 787P 5'-GCGATCCCCA -3' 

19 788P 5'-AACGCGCAAC -3' 

20 789P 5'-AGCCA8GTTTC -3' 

21 790P 5'-GTCAACGAAG -3' 

22 791P 5'-GAG ACTCCCC -3' 

23 792 5'-GGTACTCCCC- 3' 

24 793 5'-GACCGACCCA- 3' 

 

  ýƵƓƽƙǃƒ Ɲǒƨǆ Ƨǒươƙ 
 ǑƑƓǌǈ ǅƞơ ǑƼ ýƵƓƽƙǃƒ Ɲǒƨǆ Ƨươ30  ǎǍƙơƒ ƚǒơ ÜƧƙǒǃǍƧǂǒǆ

 ýǂǃ Ɲǒƨǆǃƒ ǏǄƵ ƗǈǒƵ3  ƧƙǒǃǍƧǂǒǆDNA )50 ƧƙǃǍƧǂǒǆ/ǅƒƧƹǍǈƓǈ( Ü
3 ýƵƓƽƙǄǃ ǅƲǈǆǃƒ ýǍǄơǆǃƒ Ǉǆ ƧƙǒǃǍƧǂǒǆ )10x PCR buffer + 
215 mM MgCl(Ü 3 ǈǃƒ Ǉǆ ƧƙǒǃǍƧǂǒǆǍǒ ƗƶƕƧǕƒ ƘƒƥǒƙǍǒǄǂdNTP’s 

ƨǒǂƧƙ) 2 ǒǆƧǃǍǆ ǑǄ (Ɠǌǈǆ ýǂǃÜ 2  ƗǒƑƒǍƬƶǃƒ ƗƑƥƓƕǃƒ Ǉǆ ƧƙǃǍƧǂǒǆ
 ƨǒǂƧƙ)10 ƨǈƍ ƖƥơǍ Ü(ƧǃǍǆǍƧǂǒǆ) ƖƥơƒǍ Ɨǒǆǒ0.2  Ǉǆ ƧƙǒǃǍƧǂǒǆ

ƖƧǆǄƕǃƒ ǅǒƨǈƊ DNA Taq polymerase 5U/µl)Ü 18.8  ƧƙǒǃǍƧǂǒǆ
ǅƞơǃƒ ýƓǆǂǗ ƥƧƒǍƬǃƒ ƳǍƨǈǆ ƧƱǀǆ ßƓǆ . ƧǒǍƥƙǃƒ ƗǒǄǆƵ Ƙǆƙ
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ƳǍǈ Ǉǆ ƨƓǌƞ ǑƼ ǐƧƒƧơǃƒ ƻƧǍƥǈƕƊ (Eppendorf Mastercycler, 

Germany) Ǎ ýƮƼ ƗǒǄǆƶƕ ǁǃƦ ƖƧƒƧơ ƥǈƵ ǑǃǍƊ94 º Ɩƥǆǃ Ʃ5 
Ǎ ƾƑƓƿƥƖƥơƒǍ ƖƧǍƥǃ ǅƛ Ü ƖƧƒƧơ ƥǈƵ ǐǍǈƓƛ ýƮƼ94 º Ɨǀǒƿƥ Ɩƥǆǃ Ʃ
 ÜƖƥơƒǍ ƥǈƵ ƘƓƑƥƓƕǃƒ ǅƓơƙǃƒ35 ºƖƥơƒǍ Ɨǀǒƿƥ Ɩƥǆǃ ƩǍ Ü ƥǈƵ ƥƒƥƙǆǙƒ
72 º.Ǉǒƙǀǒƿƥ Ɩƥǆǃ Ʃ  ƗǀƕƓƪǃƒ ƚǚƛǃƒ ýơƒƧǆǃƒ ƘƧƧǂ40 .ƖƧǍƥ 

 ŵƧǒƤƊǍ ƥǈƵ ǑƑƓǌǈǃƒ ƥƒƥƙǆǙƒ ƗǄơƧǆ72 º Ɩƥǆǃ Ʃ10  ƖƧǍƥǃ ƾƑƓƿƥ
 ÜƖƥơƒǍ ǇǒƨƤƙǃƒǍƥǈƵ 4 ºƩ.  
 

ýƮƼ  ƝƙƒǍǈǃƒ ýƵƓƽƙǃƒƙǆƨƒƧǒǆǒǃǍƕǄǃ ýƪǄƪ ƝƑƓƙǈǃƒ ýǒǄơƙǍ 
ƽǒưƊ ÜýƵƓƽƙǃƒ ßƓǌƙǈƒ ƥƶƕƘ  Ɨǒǆǂ6  ýǒǆơƙǃƒ ýǍǄơǆ Ǉǆ ƧƙǒǃǍƧǂǒǆ

)6x loading dye buffer Ɨǒǆǂ ƘǄǆŃơ Ňǅƛ ÜƖƧƛƓǂǆǃƒ ƝƙƓǈ Ǐǃƍ (10 
ǈǆ ƧƙǒǃǍƧǂǒǆǊ ƨǍƧƓƹƈ Ɨǆǚǋ ǏǄƵ 1.5% ǇǒǍǄƙ ǅƛ ǇǆǍ  ùǃƒDNA 

ǍǒƥǒƛǗƒ ƥǒǆǍƧƕƕ ƨƓǌƞ ǑƼ Ɨǒƞƪƽǈƕǃƒ ƾǍƼ ƗƶƬǕƒ Ƙơƙ ǉƧǒǌƲƙǍ ǅ
ǅǚǌǃƒ ƾǒƛǍƙ.  ǇǚơƧ ƗǒǄǆƵ ǐƊ ƥǈƵ ƗƞƙƓǈǃƒ ƴƱǀǃƒ ǅǍƞơ ƗǈƧƓǀǆ Ƙǆƙ
 ƴǆ ǑƑƓƕƧǌǂ ǅǄƪ ǑƑǒƨƞǃƒ ǇƨǍǄǃ ƩƓǒƿ100 ǐƥǒƙǍǒǄǂǈ ƜǍƨ. 

ƗǆǚǌǄǃ ƗǒǆƿƧ ƖƧǍƮ ƘƦƤƊÜ  ƾƼǍ ƝƑƓƙǈǃƒ ƖßƒƧƿ ƘǆƙǍ 
ǑƑƓǈƛǃƒ ǅƓƲǈǃƒÜ  ǅƿƧǃƒ ǑƱƵĈƊ ƚǒơ1 ǆǃƒ ƥǍƞǍ ýƓơ ǑƼ ǑƛƒƧǍǃƒ ƴƿǍ 

Ǎ0 ǑƼ  ýǒǄơƙǃƒ ƝǆƓǈƧƕ ǅƒƥƤƙƪƓƕ ƝƑƓƙǈǃƒ ƘǄǄơ .ǊƕƓǒƹ ýƓơ
PAlaeontological Statistics (PAST), ver. 1.90 Ǎ ƖƧƞƬ ƘǆƪƧ

Ǎ ƗƕƒƧǀǃƒýǆƓƶǆ ǅƒƥƤƙƪƓƕ ƘƓǈǒƶǃƒ Ǉǒƕ ǊƕƓƬƙǃƒ Ɣƪǈ Ƙƕƪơ ƥƧƓǂƓƞ 
Jaccard coefficient. 

 ǑƑǒƨƞǃƒ ƧƬƌǆǃƒ ƖǍƿ ƔƓƪơ ǅƙPolymorphic information 

content (PIC) :Ɨƿǚƶǃƒ Ǉǆ 
  

1-/n2∑nP-PIC= 1 
 

:ǇƊ ƚǒơ nƥƒƧƼǕƒ ƥƥƵ : Ý2P ƖƥǍƞǍǆǃƒ ǅƨơǃƒ ƥƥƧƙ ƴƕƧǆ : ÝƗƕƑƓƺǃƒǍ
 ƧƬƌǆ Ɨǆǒƿ ƔƓƪơ ǅƙ Ɠǆǂ ƗƑƥƓƕǃƒRAPD primer index (RPI) 

 ùǃƒ ǅǒƿ ƗƼƓưƎƕPIC  ƘƒƧƬƌǆǃƒ ýǂǃ Ʃƽǈ ƗƱƪƒǍƕ ƓǌƙƧƛƓǂǆ Ƙǆƙ Ǒƙǃƒ
.ƗƑƥƓƕǃƒ 

 

ƝƑƓƙǈǃƒ  
 

 ƗǒƵǍǈǍ ƨǒǂƧƙƒùǃ DNA  
Ƙǈǂǆ  ƭǚƤƙƪƒ ƝƑƓƙǈùǃƒ DNA  Ǉǆ ƗǒƼƓǂ ƨǒǂƒƧƙ ǏǄƵ ýǍƮơǃƒ
 Ǉǆùǃƒ DNA  ƨǒǂƧƙ ƟǍƒƧƙ ƚǒơ ÜƗƪǍƧƥǆǃƒ ƘƓƿƧǒǃƒ Ǉǆùǃƒ DNA 
ǒƕǇ 39-256 ƧƙǃǍƧǂǒǆ/ǅƒƧƹǍǈƓǈÜ  ƻƓǒƱǆǃƒ ƨƓǌƞ ƖßƒƧƿ ƾƼǍ ǁǃƦǍ

.ǑƑǍưǃƒ 

 Ɨƕƪǈǃƒ ƔƓƪơ ƝƑƓƙǈ Ƙǈǒƕ Ɠǆǂ260/280  ƘǈƓǂ ƖǍƓǀǈǃƒ ǇƊ
Ŵǒƕƪǈ ƗǃǍƕǀǆ ǅƲƶǆ ǑƼ  ƘƓǈǒƶǃƒ ƘơǍƒƧƙ ƚǒơǒƕǇ 1.5-1.7 ǑƼ Ü

 Ɨƕƪǈǃƒ ƘǈƓǂ Ǉǒơ1.2  Ǎ1.4  ƘƓǈǒƶǃƒ ǑƼ9 Ü11 Ǎ12  Ɠǆǆ ƥƿƧƛƌǒ 
ǑƼ ǃƒ ýƵƓƽƙǃƒ ƖßƓƽǂƙǆƪǄƪý  ƘƓǈǒƶǃƒ ǉƦǋ ƘǆƥƤƙƪƒƒ ǁǃƦǃ ƨƒƧǒǆǒǃǍƕǄǃ

 ƥƥƶƙǃƒ ƧƓǌƲƍ ǑƼ ƘƓƑƥƓƕǃƒ ƖßƓƽǂ ƗƼƧƶǆǃ ǑǃǍǕƒ ƧƓƕƙƤǙƒ ǑƼ ƖƧǒƤǕƒ
 ƖƧƬơǃƒ ƥǈƵ ǑǄǂƬǃƒ ýǍƥƞ)3.( 

 
ЮϜ ϿуЪϽϦDNA  ФϜϼмϒ ϢϽТϝϲ ϤϝЦϽт ев ЉЯϷϧЃгЮϜ̮  .3ل جدو

ϢϼмϹзϡЮϜбАϝгГЮϜ/ .сϚнЏЮϜ РϝуГгЮϜ Ϣ̭ϜϽЦ ϟЃϲ йϦмϝЧжм 
Table 3. DNA concentrations and purity in tomato leaf 

miner extracts. 

 

 العينة
Sample 

 التركيز

 ميكرولترنانوغرام/
Concentration (ng/µl) 

 

 260/280النسبة 
260/280 ratio 

1 96.4 1.6 
2 205.8 1.7 
3 63.5 1.4 
4 151.4 1.7 
5 63.8 1.5 
6 68.5 1.7 
7 116.7 1.6 
8 10.3 1.7 
9 38.2 1.2 
10 45.1 1.5 
11 39.2 1.4 
12 31.7 1.4 
 

 ƗǒƵǍǈ ƧƓƕƙƤƒ ƥǈƵùǃƒ DNA  ƨǒǂƧƙ ƨǍƧƓƹƊ Ɨǆǚǋ ǏǄƵ1% Ü
 ƗǒƵǍǈ ǏǄƵ ýǍƮơǃƒ ƝƑƓƙǈǃƒ ƘƧǌƲƊDNA ƘƒƦ ƗǆǒǄƪ  ǑƑǒƨƞ ǇƨǍ
 ƧǌƲ ƚǒơ ÜƴǒƱǀƙǃƒ Ǉǆ ƗǒǃƓƤǍ ǑǃƓƵùǃƒ DNA  Ɨǆƨơ ýǂƬ ǏǄƵ

 Ǉǆ ƗǒǃƓƤ ƘƓǈǒƶǃƒ ƘǈƓǂ Ɠǆǂ .Ɨǆǚǌǃƒ ǑƼ ƘƒƧƓƪǆǃƒ ǏǄƵƊ ƖƥơƒǍ
 ǑƕǒƧǃƒ ǐǍǍǈǃƒ ƯǆơǃƒRNA Ǖƒ ǅƒƥƤƙƪƒ Ɨƞǒƙǈ ǅǒƨǈRNase  ßƓǈƛƊ
.ƭǚƤƙƪǙƒ ƗǒǄǆƵ 

 

 
 

ЮϜ ϣуКнж ϼϝϡϧ϶ϜDNA  пЯК сϚϝϠϽлЫЮϜ дыϲϽЮϝϠвык ϣ̮  .1شكل 

 ϿуЪϽϦ ϾмϼϝОϒ1%. M : бЯЂ) ϜϹвъ сЂϝуЧЮϜ ϽІϕгЮϜ100 ϝжжаϜϽОн( ̪

 ϤϜϼϝЃгЮϜ1ï12: ϢϼмϹзϡЮϜ ФϜϼмϒ ϢϽТϝϲ ϢϽЇϲ ϤϝзуКбАϝгГЮϜ/. 
Figure 1. Test of DNA quality by electrophoresis on 1% 

agarose gel. M: Lambda molecular marker ladder (100 ng), 

Lanes 1-12= samples of tomato leaf miner. 
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ƘƓƑƥƓƕǃƒ ƔƓƤƙǈƒ  
 ƧƓƕƙƤƒ ƗƪƒƧƥǃƒ ǉƦǋ ǑƼ ǅƙ24 Ɨǒǈǀƙ ǅƒƥƤƙƪƓƕ ƗǒƑƒǍƬƵ ƗƑƥƓƕ RAPD 

ǃƒ ýƵƓƽƙǃƒ ǏǄƵ ƥǆƙƶƙ Ǒƙǃƒƙǆ ǇƵ ƻƬǂǄǃ ǁǃƦǍ ÜƨƒƧǒǆǒǃǍƕǄǃ ýƪǄƪ
 ǑǄǂƬǃƒ ƥƥƶƙǃƒǃƖƧƬơ  ƝƑƓƙǈ ƘƧǌƲƊǍ .ƖƧǍƥǈƕǃƒ ƾƒƧǍƊ ƖƧƼƓơ ƖƧƛƓǂǆǃƒ

 ƖƧƥƿ11 ǄǂƬǃƒ ƥƥƶƙǃƒ ƧƓǌƲƍ ǏǄƵ ƗƑƥƓƕƗƪǍƧƥǆǃƒ ƘƓǈǒƶǃƒ Ǉǒƕ Ǒ. 
 ƘƱƵƊ Ɨƙƪ) ƘƓƑƥƓƕP-293 ÜA-03 ÜA-08 ÜB-10 ÜE-04Ü 
OPF-07 ƖßǍƧǀǆ Ǉǂƙ ǅǃ Ǉǒơ ǑƼ ƘƓǈǒƶǃƒ Ưƶƕ ǏǄƵ ƝƑƓƙǈ ( 

 ƘƱƵƊ Ɠǆǈǒƕ ÜǎƧƤƊ ƘƓǈǒƵ ǏǄƵ ƩǆƤƘƓƑƥƓƕ ǎƧƤƊ )OPF-10Ü 
P-292 ÜOPP-16 ÜAP4 ÜOPS-11(  Ǉǒƕ ŴơưƒǍ ŴǒǄǂƬ ŵƥƥƶƙ

 Ǉǆ ƗƵǍǆƞǆǃƒ ƘƓƿƧǒǃƒ9 ƴƿƒǍǆ. 
 

 ùǄǃ ǑǄǂƬǃƒ ƥƥƶƙǃƒ ýǒǄơƙDNA ƵǈƖƧǍƥǈƕǃƒ ƾƒƧǍƊ ƖƧƼƓơ ƥǅƱƓǆƱǃƒ/  
ƓǌǆƞơǍ ƘǚǒǃǕƒ ƥƥƵ  
 ǏǄƵ ýǍƮơǃƒ ǅƙ45  ƗƕƓƮƵ/Ɨǆƨơƕ ǅƒƥƤƙƪƓ5  ÜƗǒƑƒǍƬƵ ƘƓƑƥƓƕ
 ƥƥƧƙ ýƥƶǆƕ ǁǃƦǍ9 Ƨƙ .ƗƑƥƓƕ ýǂǃ ƗƕƓƮƵ/ǅƨơ ƴƱǀǃƒ ǅƞơ ƟƒǍ
 ǇǒƕƓǆ ƗƞƙƓǈǃƒ200Ĳ1700 ǈƓǂ .ǐƥǒƙǍǒǄǂǈ ƜǍƨƘ  ǁƓǈǋ34  Ɨǆƨơ

ǈƓǂ Ɠǆǈǒƕ ÜýƿǕƒ ǏǄƵ ǇǒƥƧƼ Ǉǒƕ ƗǂƧƙƬǆƘ  ǁƓǈǋ10  ƥƥƶƙ ƘƒƦ ǅƨơ
ƖƥǒơǍ Ɠǌǈǂǃ ǑǄǂƬ ƥƥƧƙǃƒƗǆƨơǍ Ü ƖƥơƒǍ ýǂƬǃƒ ƗǒƥƓơƊ  ýǍƱƕ300 

ǈ ƜǍƨǍǒ ǐƥǒƙǍǒǄǂƗƑƥƓƕǃƒ ǅƒƥƤƙƪƒ ƥǈƵ ƓǌǒǄƵ ýǍƮơǃƒ ǅƙ OPP-16 
 ýǂƬ)2( . 

 ÜƓǌƙƞƙǈƊ Ǒƙǃƒ ǅƨơǃƒ ƥƥƵ ƚǒơ Ǉǆ ƗƕƧƓǀƙǆ ƘƓƑƥƓƕǃƒ ƘǈƓǂ
ǍǈƓǂƘ ǄưƼƊƓǌ  ƗƑƥƓƕǃƒAP4  ƘƱƵƊ Ǒƙǃƒ11  ƘƱƵƊ Ǉǒơ ǑƼ ÜƗǆƨơ

 ƗƑƥƓƕǃƒP-292  ǍǋǍ ƥƥƵ ýƿƊ7 .ǅƨơ 
 

 ǑƑǒƨƞǃƒ ƧƬƌǆǃƒ ǇǒƓƕƙ ƖǍƿ 

ǑƑǒƨƞǃƒ ƧƬƌǆǃƒ ǇǒƓƕƙ ƖǍƿ Ɨǆǒƿ Ʃǂƶƙ (PIC)  Ǉǒƕ ǉƥƥƧƙǍ ýǒǃǕƒ ƳǍǈƙ
 Ǉǂǆǒ .ƗƪǍƧƥǆǃƒ ƨƧƱǃƒǀƙǍ ǅǒ ƗǆǒƿPIC  ǇǒƓƕƙƙǍ ƓǌƙǚǒǃƊ ƩƓƪƊ ǏǄƵ

ǆ ýǂǃ Ƨǒƕǂ ýǂƬƕ ƴƿƒǍRAPD  .ƖƧƕƙƤǆǃƒ ƗǒƛƒƧǍǃƒ 
ǀƙ ǅƙǍ Ǉǒƕ ǑǄǂƬǃƒ ƥƥƶƙǃƒ ǎǍƙƪǆ ǅǒ9  ƖƧƼƓơǃ ƗǒƛƒƧǍ ƨƧƱ

 Ɨǆǒƿ ƔƓƪơ ýǚƤ Ǉǆ ƖƧǍƥǈƕǃƒ ƾƒƧǍƊPIC  ƴƿƒǍǆ ýǂǃRAPD 
ƗǒƛƒƧǍǃƒ. 

ƥǍƥơ ǑƼ ǑǄǂƬǃƒ ƥƥƶƙǄǃ ƗǒǍƑǆǃƒ Ɨƕƪǈǃƒ ƘơǍƒƧƙ 87.5Ĳ
100% ǑƑǒƨƞǃƒ ƧƬƌǆǃƒ ƖǍƿ Ɨǆǒƿ ƓǆƊ ÜPIC ƥǍƥơ ǑƼ ƘǈƓǂƼ 0.26Ĳ
0.44  Ǒǋ ƧƬƌǆǃƒ ƒƦǌǃ ǏǆƲƶǃƒ Ɨǆǒǀǃƒ ǇƊ ǅǄƶǃƒ ƴǆ0.5  ƘƒƧƬƌǆ ƥǈƵ

RAPD ǍISSR ǍAFLPƧƬƌǆ Ɨǆǒƿ ƘƺǄƕ . ƘƓƑƥƓƕǃƒ RPI 2.8 
 ƗƑƥƓƕǄǃOPP-16 Ǎ4.62  ƗƑƥƓƕǄǃAP4  ƗƑƥƓƕǃƒ ǇƊ ýƥǒ ƓǆǆAP4  ƥƿ

 ýǍƥƞ) ƗǆƥƤƙƪǆǃƒ ƘƓƑƥƓƕǃƒ Ǉǒƕ ƝƑƓƙǈǃƒ ýưƼƊ ƘƱƵƊ4.( 
 

 
 

Ыв ̮ЮϜ ϢϽϪϝDNA ЯϧϷв ϣуϪϜϼм ϾϽА ϹзК свнзуϯЮϜ ϢϽТϝϲ ев ϣУ .2شكل 

ϢϼмϹзϡЮϜ ФϜϼмϒбАϝгГЮϜ/ ϷϧЂϝϠ сϛтϿϯЮϜ ϽІϕгЮϜ аϜϹOPP-16. 

 M сϛтϿϯЮϜ дϾнЯЮ сЂϝуЦ ϽІϕв :100 ж ϬмϾну ϤϜϼϝЃгЮϜ .рϹуϦнуЯЪ

1-10ϢϼмϹзϡЮϜ ФϜϼмϒ ϢϽТϝϲ ев ϣЂмϼϹгЮϜ ϣуϪϜϼнЮϜ ϾϽГЮϜ :бАϝгГЮϜ/. 
Figure 2. Amplification of Genomic DNA for different 

genotypes of tomato leaf miner using OPP-16 RAPD  

marker. 
 

 ǊƕƓƬƙǃƒ ƗƼǍƽƮǆ 
 ƘƓǈǒƶǃƒ Ǉǒƕ ƗƕƒƧǀǃƒ ǎǍƙƪǆ ƥǒƥơƙǃ ǊƕƓƬƙǃƒ ƗƼǍƽƮǆ ƘǆƥƤƙƪƒ

 ƟǍƒƧƙ .ƗƪǍƧƥǆǃƒǀƙǃƒǍ ǅǒ ǑƞǍƨǃƒpairwise ǊƕƓƬƙǄǃ  Ǉǒƕ0.10 
Ǎ0.91ǆǒƼ ŵƧǒƕǂ ŴǒƛƒƧǍ ŴǈǒƓƕƙ ƘƓǈǒƶǃƒ ƘƧǌƲƊ . ƘǈƓǂ ƚǒơ Ɠǌǈǒƕ Ɠ

 Ǉǆ ýƿƊ ǊƕƓƬƙǃƒ Ɨƕƪǈ0.40  ƥǈƵ80%  ÜƗƪǍƧƥǆǃƒ ƘƓǈǒƶǃƒ Ǉǆ
 Ɠǌǃ ƥơ ǏǈƥƊ ǑƼ ƘǄƮǍǍ0.10  Ǉǒƙǈǒƶǃƒ ǇǒƕTut4 ǍTut6  Ǉǒơ ǑƼ

) Ɠǌǆǒƿ ǏǄƵƊ ǊƕƓƬƙǃƒ Ɨƕƪǈ ƘƺǄƕ0.91 Ǉǒƙǈǒƶǃƒ Ǉǒƕ (Tut4 ǍTut5  
 ýǍƥƞ)5.( 
 

 Ɩƥǀǈƶǃƒ ýǒǄơƙ 

 ýǒǄơƙ ƗƱƪƒǍƕ ƗƕƒƧǀǃƒ ƖƧƞƬ ßƓƬǈƍ ǅƙUPGMA  ǊƕƓƬƙǃƒ ǅǒƿ ǅƒƥƤƙƪƓƕ
 ƓǆǒƼ ƗǒƛƒƧǍǃƒ Ɨƿǚƶǃƒ ƧƓǌƲǗ ǁǃƦǍ ƗƪǍƧƥǆǃƒ ƘƓǈǒƶǃƒ Ǉǒƕ ƗǒƛƒƧǍǃƒ

 .Ɠǌǈǒƕ 
 Ǉǒƕ ƗǒǍǈƶǆ ƗǒƛƒƧǍ ƘƓƼǚƙƤƒ ƥǍƞǍ ǐƥǍǀǈƶǃƒ ýǒǄơƙǃƒ ƧǌƲƊ
 ƚǒơ ƓǌƙƪƒƧƥ Ƙǆƙ Ǒƙǃƒ ƖƧǍƥǈƕǃƒ ƾƒƧǍƊ ƖƧƼƓơ Ǉǆ Ɨƶƪƙǃƒ ƨƧƱǃƒ

 ǊƕƓƬƙǃƒ ýǆƓƶǆ ƟǍƒƧƙsimilarity coefficient ǆƓƶǆ ƾƼǍý  ƥƧƓǂƓƞ
Jaccard  ǇǒƕƓǆ0.10  Ǎ0.91 . 

 ǊƕƓƬƙ ýǆƓƶǆ ƥǈƵ ƨƧƱǃƒ ƘƵƨǍƙsimilarity coefficient 
0.42  :ƗǒƪǒƑƧ ƥǒƿƓǈƵ ƗƶƕƧƊ ǇǆưIÜ IIÜ III  ǍIV ƥǍǀǈƶǃƒ ǅư .I 

 Ǒǋ ƨƧƱ ƗƛǚƛTut7Ü Tut8  ǍTut10  ƗǀƱǈǆ Ǉǆ Ɠǌƶǆƞ ǅƙ ƥƿǍ
 ƥǍǀǈƶǃƒ ǅư Ɠǆǈǒƕ .ǇǒƧƽƵII  Ǒǋ ƘƓǈǒƵ ƚǚƛTu1Ü Tut2  ǍTut3 

 ƨƒƧƱǃƒ ƒƥƵƓǆ ƖƧǒƽƪǃƒ ƗǀƱǈǆ Ǉǆ Ɠǌƶǆƞ ǅƙ ƥƿǍTut2  Ǉǆ ƴǆƞ ǐƦǃƒ
 ƥǍǀǈƶǃƒ ƓǆƊ .ǇǒƧƽƵ ǑƼ Ƨƞơǃƒ ǇǒƵIII  Ɠǆǋ ƱǀƼ ǇǒƨƒƧƱ ǅư ƥǀƼ

Tut4 ǍTut5  ƥǍǀǈƶǃƒ ǎǍƙơƒ ŵƧǒƤƊ .ǇǒƧƽƵ Ǉǆ ƴǆƞ ƓǆǋǚǂǍIV 
 Ǎǋ ƥơƒǍ ƨƒƧƱ ǏǄƵTut6  Ǉǆ Ǌƶǆƞ ǅƙ ƥƿǍƗƑǒƼƥ ǒǂǒƙƪǚƕƗ  ǑƼ
 ýǂƬ) ǇǒƧƽƵ ƗǀƱǈǆ3.( 

OPP-16 OPP-16 
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Table 4. Results of polymorphic DNA using RAPD markers on tomato leaf miner samples. 

 

 المؤشر
Marker 

 التعدد الشكلي للحزم
 Polymorphic bands ية الشكل حزم أحاد

Monomorphic 

bands 

العدد الكلي 

 للحزم
Total bands 

التعدد الشكلي 

% 
Polymorphic 

% 

قوة 

المؤشر 
PIC 

مؤشر 

البادئات 
RPI 

مشتركة 
Shared 

 الوحيدة
Unique 

 الكلي
Total 

OPP-16 4 3 7 1 8 87.5 0.26 2.08 

OPS-11 8 1 9 0 9 100 0.44 3.96 

P-292 6 1 7 0 7 100 0.43 3.01 

AP4 8 3 11 0 11 100 0.42 4.62 

OPF-10 8 2 10 0 10 100 0.43 4.3 

ИнгϯгЮϜ Total 34 10 44 1 45 97.8 
 

 
PIC= Polymorphic information content, RPI= RAPD primer index 

 
 . ТϝЃгЮϜм йϠϝЇϧЮϜ ϽІϕвϤϝ ϢϼмϹзϡЮϜ ФϜϼмϒ ϢϽТϝϳЮ ϣуϪϜϼнЮϜ АϝгжчЮ ϣуϪϜϼнЮϜАϝгГЮϜ/б. 5جدول 

Table 5. Similarity and distance indices for tomato leaf miner genotypes. 

 

 النمط الوراثي
Genotype Tut10 Tut8 Tut7 Tut6 Tut5 Tut4 Tut3 Tut2 Tut1 

Tut10 **** 
        Tut8 0.59 **** 

       Tut7 0.43 0.50 **** 
      Tut6 0.27 0.25 0.27 **** 

     Tut5 0.37 0.15 0.18 0.14 **** 
    Tut4 0.32 0.16 0.14 0.10 0.91 **** 

   Tut3 0.33 0.32 0.39 0.36 0.27 0.23 **** 
  Tut2 0.38 0.24 0.26 0.35 0.32 0.26 0.41 **** 

 Tut1 0.30 0.29 0.36 0.27 0.30 0.25 0.52 0.53 **** 

 
ƪǍƕ ƗƕƒƧǀǃƒ ƖƧƞƬ ƝƑƓƙǈ ƥǒǂƋƙ ǅƙƓǂǆǃƒ ýǒǄơƙ ƗƱ ǑƪƓƪǕƒ ƘƓǈǍ

PCA Ü ƥƿǍ Ƨǒƪƽƙ ƗǒƑǒƨƞǃƒ ƘƒƧƬƌǆǃƒ ƘƵƓƱƙƪƒ41.6%  Ǉǆ
ǆǂ ÜƗƪǍƧƥǆǃƒ ƘƓǈǒƶǃƒ Ǉǒƕ ƘƓƼǚƙƤǙƒƓ  ƴƕƧƊ Ǉǆư ƘƓǈǒƶǃƒ ƘƵƨǍƙ

 ýǂƬ) ƘƓƵǍǆƞǆ4.( 
 

 ƗƬƿƓǈǆǃƒ 

  
 ùǃƒ ƧƬƌǆ ƧǌƲƊRAPD  ƘƓǈǒƶǃƒ Ǉǒƕ Ƨǒƕǂ ǑƛƒƧǍ ǇǒƓƕƙ ƥǍƞǍ

ǀƱǈǆ Ǉǆ Ƙƶǆƞ Ǒƙǃƒ ƖƧǍƥǈƕǃƒ ƾƒƧǍƊ ƖƧƼƓơ Ǉǆ ƗƪǍƧƥǆǃƒ ƖƧǒƽƪǃƒ Ǒƙ
 ƘƓǈǒƶǃƒ ǅƲƶǆ ƥǈƵ ǊƕƓƬƙǃƒ Ɨƕƪǈ ƨǍƓƞƙƙ ǅǃ ƚǒơ ƔǄơ ýƓǆƬ ǇǒƧƽƵǍ

0.40 ƧƬƌǆǃƒ ǇƓǂ ƥƿǍ ÜAP4  ǇƵ ƻƬǂǃƒ ǑƼ ýưƼǕƒ Ǎǋ
.ƘƓƼǚƙƤǙƒ 

 ǊƕƓƬƙ ǎǍƙƪǆ ƥǈƵ ƘƓǈǒƶǃƒ ƘƵƨǍƙ0.42  ƥǒƿƓǈƵ ƗƶƕƧƊ Ǉǆư
I ÜII ÜIII  ǍIV ǇƵ ƻƬǂǃƒ ŴưǒƊ ǅƙ .ƴǆƞǃƒ ƗǀƱǈǆǃ Ŵƶƕƙ ǁǃƦǍ Ý

 ƘƓƼǚƙƤƒ ƥǍƞǍ ƥƿ .ƗƪǍƧƥǆǃƒ ƨƧƱǃƒ Ǉǒƕ ƗǒƛƒƧǍƨƶƙƒ  ƘƓǈǒƓƕƙǃƒ ǉƦǋ
 Ɠǌǈǒƕ ƓǆǒƼ ǑƛƒƧǍ ƱǄƤ ƥǍƞǍǍ ƗƽǄƙƤǆ ƧƥƓƮǆ Ǉǆ ƖƧƬơǃƒ ýǍƤƥ Ǐǃƍ
 .ƗƽǄƙƤǆǃƒ ǇƒƥǄƕǃƒ ǑƼ ƖƥƑƓƪǃƒ ƨƧƱǃƒ ƴǆ ƓǌƙǈƧƓǀǆ ǑƵƥƙƪǒ ǐƦǃƒ ƧǆǕƒ

 ǏǄƵ ŴƕǄƪ Ʃǂƶǈǒ ƥƿ ƖƧƬơǃƒ ƥǈƵ Ƨǒƕǂ ǑƛƒƧǍ ƳǍǈƙ ƥǍƞǍ Ǉƍ
ǃƒ ǏǄƵ ƓǌƙƧƥƿ ýǚƤ Ǉǆ ýǍƮơǆǃƒ ƓǆǒƼ ƗǒƛƒƧǍǃƒ ƘƓƽƮǃƒ ýǀǈǍ ƜǍƒƨƙ

 Ɠǆǈǒƕ ƗƼǓƒ ǉƦǋ ƴǆ Ɨƶƕƙǆǃƒ ƗơƼƓǂǆǃƒ ƾƧƱ ƖßƓƽǂ Ǉǆ ýǄǀǒ ƥƿ ǍƊ ÜƓǌǈǒƕ
 ƗǒƛƒƧǍ ƨƧƱ ƥǍƪƙ ƓǆƥǈƵ ƗǒǄƵƓƼ ƧƛǂƊ ƾƑƒƧƱǃƒ ǉƦǋ ǇǍǂƙ ǇƊ Ǉǂǆǒ

 .ƗǌƕƓƬƙǆ 
 ǑƑǒƨƞǃƒ ƧƬƌǆǃƒ ƧǌƲƊOPP-16  ƥǒơǍ ǑƛƒƧǍ ƴƿǍǆ ƥǍƞǍ

unique  ýǍƱƕ300 ƨƒƧƱǃƒ ƥǈƵ ǐƥǒƙǍǒǄǂǈ ƜǍƨ Tut6 ƗǈǒƵ ǑǋǍ Ü
 ƧǌƲƊ ǐƦǃƒ ƧǆǕƒ ƘƓǈǒƶǃƒ ǑƿƓƕ ƴǆ ƗǈƧƓǀǆǃƓƕ ǑƞƓƞƨ Ƙǒƕ Ǉǆ Ƙƶǆƞ
 ǊƕƓƬƙǃƒ Ɨƕƪǈ ƘƺǄƕ ƚǒơ ƘƓǈǒƶǃƒ ǑƿƓƕ ǇǒƕǍ Ɠǌǈǒƕ ŵƧǒƕǂ ŴǒƛƒƧǍ ŴǈǒƓƕƙ

 ǏǈƥǕƒ Ɠǋƥơ ǑƼ0.10  Ɨǈǒƶǃƒ ǇǒƕǍ ƓǌǈǒƕTut4  ǑƵƥƙƪǒ ǐƦǃƒ ƧǆǕƒ
Ǎ ƗơǍƙƽǆǃƒ ƯƧǕƒ ǑƼ ƗƵƒƧƨǃƒ Ǉǒƕ ƗƼǓƒ ƴǆƙƞǆǃ ƗƪƒƧƥ ƗƵƒƧƨǃƒ

 ƓǋƧǒƹ ǍƊ ƗơƼƓǂǆǃƓƕ ƾǄƶƙǒ ƓǆǒƼ ƗƮƓƤƕǍ Ɠǆǌǈǆ ýǂ ƻǍƧƲǍ Ɨǒǆơǆǃƒ
 ƖƧƬơǄǃ ßƒǍƪ ƖƥƑƓƪǃƒ ƗǒƧǌƲǆǃƒ ƨƧƱǃƒ ǍƊ ƗǒƵƒƧƨǃƒ ƘƓƪƧƓǆǆǃƒ Ǉǆ
.ƘƓǈǒƶǃƒ Ǉǆ ƧƕǂƊ ƥƥƵ ǏǄƵ ƘƓǈǒƓƕƙǃƒ ǉƦǋ ƋƬǈǆ ǇƵ ƻƬǂǄǃ ƘƓƕǈǃƒ ǍƊ 
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 . еуϠ ϣϠϜϽЧЮϜ ϢϽϯІзϡЮϜ ФϜϼмϒ ϢϽТϝϳЮ ϣуϪϜϼнЮϜ АϝгжцϜϢϼмϹбАϝгГЮϜ/ ЭвϝЛв ϟЃϲ ϸϼϝЪϝϮ  .3شكل 
Figure 3. Dendogram for tomato leaf miner genotypes according to Jaccard coefficient. 

 

 
 ./сЂϝЂцϜ ϤϝжнЫгЮϜ ЭуЯϳϦPCA чЮжϢϼмϹзϡЮϜ ФϜϼмϒ ϢϽТϝϳЮ ϣуϪϜϼнЮϜ АϝгбАϝгГЮϜ  .4شكل 

Figure 4. Principal Component Analysis (PCA) for tomato leaf miner genotypes. 
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 ǅƥƤƙƪƒ ƗǒƑǒƨƞǃƒ ƘƒƧƬƌǆǃƒ Ǉǆ ƥǒƥƶǃƒ ƾƒƧǍƊ ƖƧƼƓơ ƗƪƒƧƥ ǑƼ
ÝǎƧƤǕƒ ƘƒƧƬơǃƒ Ǉǆ ƓǋƧǒƺǂ ƖƧǍƥǈƕǃƒ ƧƬƌǆ ǅƥƤƙƪƒ ƚǒơ  AFLP 

 ýǒƨƒƧƕǃƒ ǑƼ ƖƧƬơǃƒ ƘƓƶǆƙƞǆǃ ǑƛƒƧǍǃƒ ƳǍǈƙǃƒ ƗƪƒƧƥǃƥƿǍ  ƘǄƮǍƙ
 Ǐǃƍ ƗƪƒƧƥǃƒ ǉƦǋ ǇǒƙƵǍǆƞǆ Ǐǃƍ ƖƧƬơǃƒ ƘƓƶǆƙƞǆ ǅǒƪǀƙŴƶƕƙ 

ǃǌƙǆǍƓǀǆ ƘƒƥǒƕǆǄǃ Ɠ)14(. 
 ǑƑǒƨƞǃƒ ƧƬƌǆǃƒ ǅƥƤƙƪƒRAPD  ǑƛƒƧǍǃƒ ǇǒƓƕƙǃƒ ƗƪƒƧƥ ǑƼ

ƛǚƛ Ǉǒƕ ƖƧǍƥǈƕǃƒ ƾƒƧǍƊ ƖƧƼƓơ ƥǈƵƗ ƓǆƬ Ǉǆ ƘƓƶǆƙƞǆý  ƱƪǍǍ
 ƴǆƙƞǆǃƒ Ǉǆư Ƨǒƕǂ ǑƛƒƧǍ ǇǒƓƕƙ ƥǍƞǍ Ǉǒƕƙ ƥƿǍ ÜƩǈǍƙ ƔǍǈƞǍ

ƥơƒǍǃƒÜ ǍƔǒƬƋƙǃƒ ƗǒǄǆƵǍ Ǒƪǈƞǃƒ ƧƛƓǂƙǄǃ ǁǃƦ ǐƨƵƻǃƉƙǃƒ ƖƥƓƵƍ/ 
recombination ǃƒ ƖƓǒơǃƒ ƖƧǍƥ ƧƮƿ Ǐǃƍ ƗƼƓưƍ ǊǈƵ ƋƬǈƙ Ǒƙ
.ƗƕǍƮƤǃƒ ƳƓƽƙƧƒǍ  ƗǀƱǈǆǃ Ŵƶƕƙ ƘƓǈǒƶǄǃ ŴƵƨǍƙ ƚơƓƕǃƒ ýƞƪǒ ǅǃ Ɠǆǂ

 ƥǍƞǍǃ ǁǃƦ ǐƨƵǍ ÜƓǈƙƪƒƧƥ ƝƑƓƙǈ ƴǆ ƾƼƒǍƙǒ Ɠǆǆ ǑƼƒƧƺƞǃƒ ƧƓƬƙǈǙƒ
 ƘƓƛƧǍǆǄǃ ƔƓǒƪǈƒ ƗǒǄǆƵgene flow  ƘƓƶǆƙƞǆǃƒ ǉƦǋ Ǉǒƕ ƖƧǆƙƪǆ

ƒ ǏǄƵ ƖƧƬơǃƒ ƖƧƥƿ ǇƵ ƖƥƓƵ Ɲƙǈƙ ǉƦǋǍ ǍƊ ǎƧƤǕ ƗǀƱǈǆ Ǉǆ ǇƒƧǒƱǃ
 ƧƬƕǃƒ ƗƱƪƒǍƕ ƗƕƓƮǆǃƒ ƗǒƙƓƕǈǃƒ ƖƥƓǆǃƒ ƴǆ ƓǌǃƓǀƙǈƒ)2.( 

 ǁǃƦǍ ƖƧƬơǃƒ ƻǒƧƶƙ ǑƼ ƗǒƑǒƨƞǃƒ ƘƒƧƬƌǆǃƒ ƘǆƥƤƙƪƒ Ɠǆǂ
Ǎ ƖƧƛƓǂǆ ýǚƤ ǇǆƙýƪǄƪ ǑƼ ƘƒƥǒƙǍǒǄǂǈǃƒ  ƗƛƧǍǆǃƒCOI ǆ ǅƛƱ ƓǌƙǀƕƓ

 ǑƛƒƧǍǃƒ ǁǈƕǃƒ ǑƼ ƘƓǈƓǒƕǃƒ ƖƥƵƓƿ ƴǆGenBank ǆƿƧ ƘơƙǑ ýƓƤƥǗƒ 
JN417242  Ǎ JN417243  Ɨƕƪǈƕ ŴǀƕƓƱƙ ƝƑƓƙǈǃƒ ƘƧǌƲƊ ƚǒơ

100%  ƓǒƕƧƮ Ǉǆ Ƙƶǆƞ Ǒƙǃƒ ƘƓǈǒƶǃƒ Ǉǒƕ)16(  Ƙƶǆƞ Ǒƙǃƒ ǁǄƙǍ
ƓǒǈƓƕƪƒ ýƛǆ ǎƧƤƊ ýƓƤƥƍ ǅƓƿƧƊ Ƙơƙ ƘƲƽơǍ ǎƧƤƊ ǇƒƥǄƕ Ǉǆ 

(GenBank Acc. No. HQ873072-HQ873078)Ü  ǑǄǒƬƙǍ
(HQ87306) ǇǒƙǈƞƧǕƒǍ Ü(HQ873059) ƓǒǂƧƙǍ Ü(HQ873051) Ü
 ƓǒǃƓƱǒƍǍ(HQ873048, HQ873050) )11(. 

 ǑƑǒƨƞǃƒ ƧƬƌǆǃƒ ƧǌƲƊ ŵƧǒƤƊRAPD  ƗǒƛƒƧǍ ƘƓǈǒƓƕƙ ƥǍƞǍ
ƗƪǍƧƥǆǃƒ ƖƧƬơǃƒ ƨƧƱ Ǉǒƕ ƖƧǒƕǂÜ  ƾƱƓǈǆ Ǉǆ ƓǌǃǍƤƥǃ ǁǃƦ ƥǍƶǒ ƥƿǍ

 ǑƵƥƙƪǒ ǐƦǃƒ ƧǆǕƒ ÜƖƥǒƥƞ ƗǒƛƒƧǍ ƘƓƽƮ Ƙƕƪƙǂƒ ƓǌǈƊ ǍƊ ƗƽǄƙƤǆ
 ǑƼ ƖƧǍƥǈƕǃƒ ƗƵƒƧƨ ƾƱƓǈǆ ýǂ ǑƼ ƴƪǍƊ ýǂƬƕ ƓǌƙƪƒƧƥ Ǉǆư ƗǒƧǍƪ

 ƖƥƑƓƪǃƒ ƨƧƱǃƒ ƴǆ ƓǌƙǈƧƓǀǆǍ ÜƗǒǆơǆǃƒ ƗƵƒƧƨǃƒ ǑƼǍ ƗơǍƙƽǆǃƒ ƯƧǕƒ
 ƗƪƒƧƥ Ǐǃƍ ƗƼƓưƍ ýǀǈǄǃ ƗǄǆƙơǆǃƒ ƧƥƓƮǆǃƒ ǍƊ ƖƧǍƓƞǆǃƒ ýǍƥǃƒ ǑƼ

.ƓǌƙơƼƓǂǆ ǑƼ ƗǆƥƤƙƪǆǃƒ ƘƒƧƬơǃƒ Ƙƒƥǒƕǆǃ ƓǌǄǆơƙ 
 

Abstract 
Khatib, F, A.N. Trissi, Z. Aleisa and M. El-Bouhssini. 2017. Genetic diversity of tomato leaf miner using RAPD  

molecular markers. Arab Journal of Plant Protection, 35(2): 49-57. 
Tomato leaf miner Tuta absoluta (Meyrick) is an important invasive insect, which entered Syria lately and became established. The 

aim of the present study is to investigate the genetic diversity of tomato leaf miner in two regions; Efrine and Al-Sfireh. Genomic DNA was 

extracted from one larva per sample using CTAB method with minor modifications. Extracted DNA concentration, purity and integrity was 

measured. Random amplified polymorphic DNA (RAPD) technique was used to study the genetic diversity of tomato leaf miner using 24 

random primers in polymerase chain reaction (PCR). PCR products were separated in 1.5% agarose gel to assess the similarity between the 

samples. Polymorphic DNA fragments were detected by 5 RAPD primers out of 24 tested. Based on the polymorphic information content 

(PIC), the best results were obtained from the marker OPS-11 with 0.44 calculated value. PCR–RAPD analysis showed high genetic diversi-

ty; the similarity ranged between 0.10 and 0.91, but it was less than 0.40 for the majority of samples. Unique locus with 300 bp size was 

detected using OPP-16 marker in the insect samples collected from the green house. Based on regions or locations from where the leaf min-

ers were collected, insect genotypes were distributed in four clusters: I, II, III and IV with similarity coefficient of 0.42. Clusters obtained 

were not related to the plant part from which the insects were collected from.  

Keywords: Tomato leaf miner, molecular marker, insect genotypes, DNA. 
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