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      ! "#$%&'# "()*+#,- µ./0(1 .,"%2-31,. '(% .$4#'(-$+% 5+%(.*2%/%46#7 8)(92 ,#+ 

:/04*%) ;.2.(+,< =$%"%"%+1µ02>2 ?$4#2+'µ92 (%) (µ-µ#(%7 Horticultural Genetics 

and Biotechnology (%) @.'%4.+#,%& A4$%2%µ+,%& B2'(+(%&(% C#26>2 (MAICh) "%) 

"$#4µ#(%"%+-31,. )"D (12 ."6E/.F1 (%) G$. H#2#4+9(1 I#/#J(K- )".&3)2% '"%)L92 

(%) (µ-µ#(%7, "$%7 (%2  %"%6% .,M$<K> (+7 3.$µD(#(.7 µ%) .)*#$+'(6.7 4+# (1 ')2.*- 

,#3%L-41'1 (%), ,#397 ,#+ (12 ,#314-($+# (%) (µ-µ#(%7 8)(+,-7 H#$#4>4-7 (17 

'*%/-7 =.*2%/%46#7 ;.>"%26#7 (%) =:B !$#,/.6%) G$. 5%)('+2< A/.N<2L$# (12 %"%6# 

.)*#$+'(9 4+# (1 .µ"+'(%'&21 "%) µ%) 0L.+N. ,#+ 4+# (12 <$+'(1 ')2.$4#'6# µ#7, 1 %"%6# 

N.,621'. µ. (12 #2<3.'1 "#$%)'6#'17 '. '.µ+2<$+% ,#+ '(1 ')20*.+# (17 "()*+#,-7 µ%) 

µ./0(17 >7 ."+E/0"%)'# ,#314-($+#. 

:)*#$+'(9 ."6'17, (%2 )"%F-M+% L+L<,(%$# @"#K<,% C$-'(% 4+# (12 "%/&(+µ1 

"$%'M%$< (%) ,#+ (12 %/D"/.)$1 ')µ"#$<'(#'1 (%) '(12 L+.,".$#6>'1 (17 

')4,.,$+µ0217 µ./0(17. 

:"6'17, 3# -3./# 2# .)*#$+'(-'> (%2 ,. O.DL>$% P"#2D, (.*2+,D .$.)21(- (%) 

.$4#'(1$6%) ,#+ (%2 ,. Q+,D/#% H.($<,1 µ.(#L+L#,(%$+,D .$.)21(- 4+# (+7 ')µE%)/07 

,#+ (+7 )"%L.6N.+7 (%)7 ,#3’ D/1 (1 L+<$,.+# (17 "()*+#,-7 µ%) µ./0(17, ,#397 ,#+ (%)7 

µ.(#"()*+#,%&7 M%+(1(07 (%) .$4#'(1$+%) ,#+ +L+#6(.$# (12 Aµ#/6# I#/%4$6L1 ,#+ 

B><22# @#2>/+,<,1 4+# (12 ')µE%/- ,#+ ')µ"#$<'(#'- (%)7 '(12 .,"D21'1 (17 

µ./0(17 #)(-7. 

=0/%7, .)*#$+'(9 (12 %+,%402.+# µ%) 4+# (12 )"%µ%2- (%)7 ,#+ (12 )"%'(-$+N1 "%) 

µ%) "#$.6*#2 '. D/# µ%) (# E-µ#(# ,#3’ D/1 (1 L+<$,.+# (>2 '"%)L92 µ%). 
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J B"9&3, -4&56 025 &3 µ-8*,3 ('&$";0 &36 40( &$) 020"*µ(,,$ 0"<0($,$8(45 &36 

2,$F&$ G<-( 40( G)0 (/(0;&-"0 D0%µ*'($ K%'(45 2-"(L*,,$) µ- 2$,,* 40( µ$)0/(4* 

K%'(4* µ)3µ-;0. M-<@"('&96 '3µ0';06 K%'(45 µ)3µ-;$, -;)0( &$ 8)@'&5 '- 5,$ &$) 

45'µ$, K%'(45 K$()(45/0'$6 '&$ #*N &$ $2$;$ -;)0( &$ µ-80,F&-"$ &36 1%"=236, 0,,* 

40( &$ µ$)0/(45 '- 5,$ &$) 45'µ$, 2$% '%84"$&-;&0( 025 &$ -;/$6 K$;)(40, Phoenix 

Theophrasti Greuter (1967). 1)= $ Phoenix theophrasti -)&$2;O-&0( '&3) B"9&3 025 

0"<0($&*&@) <"5)@) /-) G<-( µ-,-&3D-; µG<"( '9µ-"0 0) -;)0( -)&-,=6 /(0K$"-&(45 

-;/$6 025 &$) Phoenix dactyliphera 9 %2*"<-( 4*2$(0 '%88G)-(0 µ-&0.F &@) /%$ -(/=). 

>-,-%&0;0 3 0)*2&%.3 &@) µ$"(04=) /-(4&=) 40( '%84-4"(µG)0 &@) 

µ(4"$/$"%K$"(4=) '- '%)/%0'µ5 µ- 'F8<"$)-6 &-<)$,$8(4G6 2,0&K5"µ-6, /;)-( &3) 

/%)0&5&3&0 8(0 -F"-'3 2$,%µ$"K('µ=) 2$% D0 L$3D9'$%) '&$) %2$,$8('µ5 &@) 

8-)-&(4=) 02$'&*'-@) 0,,* 40( &3) -.-,(4&(496 2$"-;06 &@) /(0K5"@) -(/=) '&$ 

2G"0'µ0 &$% <"5)$%.  7&3) 20"$F'0 -"80';0 '%,,G<D340) )-0"* KF,,0 K$();4@) 025 

5,3 &3) B"9&3 40( 0K$F 02$µ$)=D34- DNA '&3) '%)G<-(0 <"3'(µ$2$(9D34- $ 

µ$"(0456 /-;4&36, µ(4"$/$"%K$"(4*, 8(0 &3) -F"-'3 2$,%µ$"K('µ=) 40( &$) 

%2$,$8('µ5 &@) 8-)-&(4=) 02$'&*'-@) µ-&0.F &@) /(0K5"@) 0&5µ@) K$;)(40. >0 &";0 

-;/3 K$;)(40 $µ0/$2$(9D340) -2(&%<=6 40( µ(0 2"=&3 -(45)0 /(0µ$"K=D34- 8(0 &3) 

-.-,(4&(49 2$"-;0 &@) &"(=) -(/=). 
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1.1 671>?@AB 

P( K$;)(4-6 -;)0( .%,=/3, µ$)$4$&%,9/$)0 K%&* 2$% 0)94$%) '&3) $(4$8G)-(0 &@) 

I0,0µ(/=) 9 +"-4(/=) 9 :$()(4(/=) (Palmae) 2$,F 2,$F'(0 '- -;/3 /G)&"@), 

$µ0/$2$(3µG)@) 025 µ-"(4* 0/(*Q-%'&0 40( -µK0)9 4$()* <0"04&3"('&(4*.  

J $)$µ0';0 -.*,,$% Palmae '3µ0;)-( '&3) 4%"($,-.;0 «:$;)(4-6». 1(/(45&-"0 

5µ@6 3 $)$µ0';0 K$;)(406 0)0KG"-&0( '&0 -;/3 &$% 8G)$%6 :$;)(. (Phoenix) &36 

20"02*)@ $(4$8G)-(06. ?G)$6 2$% 02$&-,-;&0( 025 17 -;/3 K$()(4$-(/=), µ- µ04"(*, 

K&-"=/3, <&-)$-(/9 KF,,0. +25 0%&*, /%$ -;/3 &$ Phoenix canariensis 40( Phoenix 

dactylifera -;)0( &0 2($ /(0/-/$µG)0 '&$ µ-'$8-(045 4,;µ0 40( -4-;)0 2$% 

<0"04&3";O$%) &$ &$2;$. 1.*2,@'3 2$% $K-;,-&0( 5<( µ5)$ '- 0('D3&(4* '&$(<-;0 52@6 

-;)0( 3 µ-80,$2"G2-(0 &$% K%,,=µ0&$6, 3 0"µ$)(49 &0,*)&-%'3 4$"µ$F 40( KF,,@), 

0,,* 40( '&3) 2"$'0"µ$'&(45&3&0 40( 0)&$<9 '- 0)&;.$-6 '%)D94-6 2$% 

<0"04&3";O$%) 20"0,(04G6 2-"($<G6, 52@6 3 0,µF"0, $ 0G"06, 3 .3"0';0, 3 0µµ=/36 

40( *)%/"3 KF'3 &$% -/*K$%6. ?(0 5&( 0K$"* &3) 0)D-4&(45&3&0 &$%6 '&(6 <0µ3,G6 

D-"µ$4"0';-6, &$ Phoenix canariensis 40( Phoenix dactylifera µ2$"$F) )0 O9'$%) '- 

D-"µ$4"0';-6 -6º/-7º <@";6 O3µ;-6 (David L. Jones 1995).  

 

1.1.1 ICD70?@E (>AF07µE 

J B"9&3, -4&56 025 &3 µ-8*,3 ('&$";0 &36 40( &$) 020"*µ(,,$ 0"<0($,$8(45 &36 

2,$F&$ G<-( 40( G)0 (/(0;&-"0 D0%µ*'($ K%'(45 2-"(L*,,$) µ- 2$,,* 40( µ$)0/(4* 

K%'(4* µ)3µ-;0. M-<@"('&96 '3µ0';06 K%'(45 µ)3µ-;$ &36 4"9&36, -;)0( 40( &$ 

8)@'&5 '- 5,$ &$) 45'µ$, K%'(45 K$()(45/0'$6 #*N '&$ I0,0;40'&"$ &$% /9µ$% 

A&*)$%, &36 -20"<-;06 73&-;06, &$% R$µ$F C0'(D-;$%. >$ K$()(45/0'$6 #*N /-) -;)0( 

&$ µ5)$ µ-80,F&-"$ 40( &$ µ$)0/(45 K%'(45 '&$ <="$ &36 1%"=236, 0,,* 40( &$ 
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µ$)0/(45 '- 5,$ &$) 45'µ$, 2$% '%84"$&-;&0( 025 &$ -;/$6 K$;)(40, Phoenix 

Theophrasti Greuter (1967). 

J 2"$G,-%'3 &@) :$();4@) &36 B"9&36 52@6  40( 8-);40 '&3) 1,,*/0 -;)0( 

*8)@'&3, <*)-&0( '&$ µ04"()5 20"-,D5), -)= %2*"<$%) /(*K$"-6 '<-&;4-6 025Q-(6. 

B0&* &3) 1,,3)(49 H%D$,$8;0, 52@6 µ)3µ$)-F-&0( 025 &$) Sµ3"$ ('&3) $/F''-(0), 3 

8G))3'3 &$% T-$F +25,,@)0 025 &3 C3&= 2"08µ0&$2$(9D34- 4*&@ 025 G)0 K$;)(40 

'&3 R9'$ !9,$6. CG8-&0( µ*,('&0 2@6 &$%6 K$;)(4-6 '&3 R9'$ !9,$ &$%6 GK-"- 025 

&3 B"9&3 $ T3'G06 5&0) $"8*)@'- -4-; 08=)-6 2"$6 &(µ9 &$% +25,,@)0 40( 

'&-K*)@'- &$%6 )(43&G6 µ- 4,0/(* K$;)(40. 12;'36, 3 T-* U"&-µ3, T-* &36 :F'36, 

/(0&3"$F'- 40&* &$) I0%'0);0 /*'$6 025 K$;)(4-6 '&3) +%,;/0. +25 &3) 20"$%';0 

&$% K$()(40 '&3 B"9&3, -2;'36, G<$%µ- 40( /(*K$"-6 20"0'&*'-(6 µ- K$()(45/-)&"0 '- 

)$µ;'µ0&0 &@) 0"<0;@) 25,-@)-4"0&=) &36 B"9&36 52@6 -;)0( &@) 25,-@) V"0)$6, 

I"(0)'56, W&0)$6 40( A-"*2-&"0. 12;'36, K$;)(4-6 L,G2$%µ- O@8"0K('µG)$%6 045µ0 

40( '- H()@(4* 2(D*"(0, 4,2. I(D0)5&0&0 LGL0(0 $( /(*K$"$( 088-($8"*K$(, O@8"*K$( 

4,2. &36 -2$<96 -4-;)36 G20(")0) &0 DGµ0&* &$%6 025 &$ *µ-'$ K%'(45 2-"(L*,,$) 

&$%6 (&36 B"9&36). 

+"4-&G6 5µ@6 2,3"$K$";-6 L";'4$%µ- 40( '&0 /(0'@DG)&0 G"80 &@) 0"<0;@) 

'%88"0KG@). P 20&G"06 &36 L$&0)(496 T-5K"0'&$6 (372-287 2.<.) '&$ 2-";K3µ$ G"8$ 

&$% «I-"; :%&=) A'&$";06» 0)0KG"-( 5&( '&3) B"9&3 K%&"=)$%) 2$,,$; K$;)(4-6 2$% 

G<$%) /F$ '&-,G<3 (4$"µ$F6) 40( µ-"(4$; &";0 9 40( 2G)&-. ?)@'&* -;)0( -2;'36 &0 

40,$Fµ-)0 «K$()(4(4* 8"*µµ0&0» 2$% 8"*K$)&0) '- KF,,0 &$% K$;)(40 &0 $2$;0 

0)0KG"-( $ 7$%;/06, &3) -K-F"-'3 &@) $2$;@) (/($2$($F)&0( $( A/0;$( !*4&%,$(, $( 

8)@'&$;, 40&* &3) 20"*/$'3 0"<0(5&-"$( 4*&$(4$( &36 B"9&36. S2@6 ,G8-&0( µ*,('&0 

$ !;4&%6 2$% 04$,$FD3'- &$) A/$µ-)G0 '&$) >"@(45 25,-µ$, G8"0Q- '- KF,,0 

K$;)(40, µ- 8"*µµ0&0 K$()(4(4* 8(0 &3) 2$,($"4$;0 &36 >"$;06. W'@6, 52@6 ,G8-&0(, $( 

K$;)(4-6 )0 /(0/5D340) '&3) B"9&3 025 &$%6 /(*K$"$%6 -µ25"$%6, &36 H()@(496 

-2$<96, 2$% -.%23"-&$F'0) &$ -µ25"($ µ-&0.F &36 B"9&36 40( &36 +(8F2&$%, 

I0,0('&;)36, :$();436 4,2. H- &3) *2$Q3 0%&9, /3,0/9 &$ '%'<-&('µ5 &@) 

-µ2$"(4=) '<G'-@) &36 B"9&36 40( &36 /(*/$'36 &@) K$();4@) &36, 2(D0)5) )0 µ3) 

-;)0( &%<0;0 40( 3 0)0K$"*-'F84"('3 2$% 4*)-( $ T-5K"0'&$6 (372-287 2.<.) W'@6 3 

2-"0(&G"@ G"-%)0 (2.<. µ-&"9'-(6 µ- "0/(-)-"85 C14, 0)0,F'-(6 &@) 83"0($4544@), 
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4.,2.) )0 02$/-;.-( &3) 2"$G,-%'3 40( )0 /(02('&='-( &3) <"$)$,$8(49 -µK*)('3 &$% 

K$;)(40 '&3) 4"9&3 (X0<0"36 +. 2001). 

 

 

1.1.2 TAG?>Hµ3C3 @A? ;70I727J?@K LA0A@D30?CD?@K 

PHOENIX CANARIENSIS -CANARY ISLAND DATE PALM- :$;)(406 B0)*"($6 

1;)0( G)06 025 &$%6 2($ /(0/-/$µG)$%6 K$;)(4-6 (1(4. 1.1) '&$) 45'µ$ 40( 2$,F 

4$()56 20)&$F, 0)02&F''-&0( '- D-"µG6 2-"($<G6, 2$% 4%µ0;)$)&0( 025 &3 )5&($ ?0,,;0 

G@6 &3) +%'&"0,;0 40( &3) B0,(K5")(0. J 2"$G,-%'3 &$% -;)0( 025 &0 B0)*"(0 )3'(* 

40( 025 &3 /%&(49 04&9 &36 +K"(496. >$ µG8('&$ FQ$6 &$% K&*)-( &0 15-18m, $ 4$"µ56 

-;)0( 40,%µµG)$6 µ- &(6 L*'-(6 &@) 

20,0($&G"@) KF,,@) '- µ-8*,3 3,(4;0. V<-( 

2%4)9 45µ3 µ- 4%"&$F6 ,-2&$F6 4,*/$%6 

$µ2"-,$-(/$F6 µ$"K96. >0 KF,,0 G<$%) 

0)$(<&$2"*'()$ <"=µ0, 40( -;)0( µ%&-"*. >0 

*)D3 -;)0( µ(4"* 4;&"()0 2$,,* µ0O; '- 

&'0µ2;. P( 40"2$; -;)0( µ(4"$; <$%"µ*/-6 

'<9µ0&$6 $L*, µ- 0)$(4&5 4;&"()$ <"=µ0, 

2$,,$; µ0O; '- &'0µ2;. 1;)0( /;$(4$ /G)&"$. 

P '25"$6 G<-( <0"04&3"('&(49 µ$"K9 µ- 

'&"$88%,-µG)-6 *4"-6. I"$&(µ* 40,* 

'&"088(O5µ-)0 -/*K3 40( 020(&-; 2,$F'(0 

2$&;'µ0&0. !-) 0)&G<-( '&$) 208-&5 40( 

40,5 -;)0( )0 02$K-F8-&0( 3 KF&-%'3 &$% 

'- -4&-D-(µG)-6 2-"($<G6 &36 #. 1,,*/06, 

2"G2-( )0 K%&-F-&0( '- 40,* 3,(0O5µ-)-6 DG'-(6. J <"9'3 &$% '- $"-()G6 2-"($<G6 

2"G2-( )0 02$K-F8-&0( ,58@ 4,;µ0&$6. J 45µ3 &$% 5'$ -;)0( )-0"5 &$ K%&5 40( /-) 

G<-( '<3µ0&;'-( 4$"µ5 G<-( µ-8*,$ *)$(8µ0 40( '- '%)/%0'µ5 µ- &0 ,$8<$-(/9 KF,,0, 

µ2$"-; )0 8;)-( -)$<,3&(49 (/(0;&-"0 4$)&* '- 40D('&(4* 9 µ$)$2*&(0. I0"$%'(*O-(  

µG&"($ "%Dµ5 0)*2&%.36.  

 

*?@H>A 1.1: Phoenix canariensis          

I389: http://heavenlytouchmiami.net/canaryislanddate.html 
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PHOENIX DACTYLIFERA -Y$%"µ0/(*, B$%"µ0/(*  

B0&*8-&0( 025 &3) +"0L;0 40( &3) +K"(49. !(0KG"-( 025 &$ 2"$38$Fµ-)$ 8(0&; 

KD*)-( '- µ-80,F&-"$ FQ$6 (25-30 m) 40( G<-( ,-2&5&-"$ 4$"µ5 µ- /(*µ-&"$ 30 cm 

'&$) $2$;$ 3 2&='3 &$% 

KF,,$% 0K9)-( G)0 

<0"04&3"('&(45 '3µ*/(. >0 

KF,,0 G<$%) µ(4"5&-"$ µ94$6, 

-;)0( ,(85&-"$ 2%4)*, µ- 

-,0K"5&-"3 45µ3. 7%<)* 

L8*O-( L,0'&$F6 '&3 L*'3, 

<@";6 2$&G 5µ@6 )0 

/(04,0/;O-&0(. 1;)0( $ 

K$;)(406 (1(4. 1.2) 2$% 

20"*8-( &$%6 <$%"µ*/-6 40( 

µ5)$) LGL0(0 '- -%)$N4* 

4,;µ0&0 µ- µG8-D$6 2$% K&*)-( 

&0 5-5,5cm. +)&G<-( '- <0µ3,G6 D-"µ$4"0';-6 µG<"( &$%6 -8°C. 

 

 

 

PHOENIX THEOPHRASTI-CRETAN DATE PALM -:$;)(406 T-5K"0'&$6  

J 4F"(0 2-"($<9 -.*2,@'36 &$% phoenix theophrasti (1(4. 1.3) L";'4-&0( '&3) 

B"9&3 (#*(, R$µ56 C0'(D;$%), 52$% '%)0)&*&0( 40( $ µ-80,F&-"$6 2,3D%'µ56 &$% 

-;/$%6 (µ-"(4G6 <(,(*/-6 *&$µ0). 14&56 025 &3) B"9&3, &$ -;/$6 0)0KG"-&0( 5&( 

-µK0);O-&0(, -2;'36, '- µ-µ$)@µG)-6 '%'&*/-6 $,;8@) 0&5µ@) '- /(*K$"0 )3'(* &$% 

R. 40( +. +(80;$% 40( 2"5'K0&0 /(02('&=D34- 3 F20".3 &$% K$;)(40 40( '&3) 

I-,$25))3'$ (12;/0%"$6) µ- &3) 20"$%';0 10 0&5µ@). 14&56 &36 1,,*/06, &$ -;/$6 

-;)0( 8)@'&5 025 &0 20"*,(0 &36 H(4"*6 +';06, (/(0;&-"0 '&3) 20"0,(049 2-"($<9 &36 

+&&*,-(06 (R!. >$%"4;0). 

*?@H>A 1.2: Phoenix dactylifera 
S;?;e!fggheiijjj&klmnlk&opiqrigstmrlusvqilwZJ[#i!
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1;)0( /G)/"$ µ- G)0) 9 2-"(''5&-"$%6 4F"($%6 4$"µ$F6, FQ$%6 µG<"( 10-12 m, 

'%µ2-"(,0µL0)$µG)$% &$% K%,,=µ0&$6, 2-"(L0,,5µ-)$%6 025 L"0<F&-"-6 2%4)G6 

'%'&*/-6 L,0'&=) 2$% -4KF$)&0( 025 &3 L*'3. B*D- 4$"µ56 '<3µ0&;O-( '&3) 4$"%K9 

&$% /G'µ3 2&-"$'<(/=) KF,,@), µ94$%6 3-5 m, 2$% /3µ($%"8$F) 'K0("(49 45µ3. >0 

K%,,*"(0 &$% 

KD*)$%) &$ µ94$6 

&@) 40 cm, 

8"0µµ$-(/9, 

0)0/(2,@µG)0 40&* 

&$ µ94$6 &$%6, µ- 

$.-;0 4$"%K9. #*'3 

&@) KF,,@) µ- 

$.F,34&-6 ('<%"G6 

*40)D-6, 

2-"(L*,,$%'-6 &$) 

µ;'<$, 2"$-"<5µ-)-6 

025 µ-&0'<3µ0&('µ5 

&@) 40&@&G"@) 

K%,,0";@). J 2-";$/$6 0)D$K$";06 -;)0( 025 &$) H*"&($ µG<"( &$) H*($. U"'-)(4-6 

40( D3,%4G6 &0.(0)D;-6 '<3µ0&(O5µ-)-6 '- /(0K$"-&(4* *&$µ0 (/;$(4$ K%&$), 

2-"(4,-(5µ-)-6 µ-&0.F &@) 040)D@&=) L*'-@) &@) KF,,@). P( *"'-)(4-6 &0.(0)D;-6 

2-"(4,-;$)&0( 025 '2*D-6. P( D3,%4G6 &0.(0)D;-6 (K5L-6) -;)0( µ-80,F&-"-6, 02,@&G6, 

02$&-,$Fµ-)-6 025 2%4)*, 0)$(<&$4;&"()0 *)D3. B0"256 /"F23, 40'&0)$4;&"()$6 '&3) 

0"<9, &-,(4=6 µ-,0)5<"$%6, µ3 -/=/(µ$6, 1,5 x 1 cm (T%µ*436 R. 2009). S'$) 0K$"* 

&$ 8$)(/;@µ0 &$%, -;)0( /(2,$-(/96 $"80)('µ56 µ- <"@µ$'@µ0&(45 0"(Dµ5 36 (Röser 

1994). 

 

 

 

 

*?@H>A 1.3: Phoenix theophrasti 

I389: http://hobibahcemiz.net/viewtopic.php?f=35&t=218#p240 
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1.2 ;/MHF7? $AND7O713C3B 6ND?@7P #2?@7P 

 7%<)0, 0)&(µ-&@2;O$%µ- 2"$L,9µ0&0 '&3) &0.()5µ3'3 40( &$ 40D$"('µ5 &@) 

K%,$8-)-&(4=) '<G'-@) K%&(4=) $"80)('µ=) 3 -2;,%'3 &@) $2$;@) L0'(O-&0( '&3 

<"9'3 /(0K5"@) -(/=) /-(4&=) 52@6 $( K0()$&%2(4$;, $( L($<3µ(4$; 40( $( µ$"(04$; 

/-;4&-6. 

 

1.2.1 6A?>7DNO?@71 @A? !?7Q3µ?@71 ,/1@D/B 

P( K0()$&%2(4$; /-;4&-6 0)0KG"$)&0( '&0 µ$"K$,$8(4* <0"04&3"('&;40 40( 

µ2$"$F) )0 -4&(µ3D$F) $2&(4*, 0,,* -23"-*O$)&0( 025 &$ 2-"(L*,,$). P µ(4"56 

0"(Dµ56 &G&$(@) <0"04&3"('&(4=) µ- &$ 0)-2(DFµ3&$ 02$&G,-'µ* &$%6 (2.<. 

0,L()('µ56, )0)('µ56 4.,.2) '&0 2"$8"*µµ0&0 L-,&;@'36 &0 40D('&* µ3 <"3'&(4*. P( 

L($<3µ(4$; /-;4&-6 L0';O$)&0( '&$%6 2$,%µ$"K('µ$F6 &@) ('$-)OFµ@). Sµ@6, '&0 

2-"(''5&-"0 $(4$)$µ(496 '3µ0';06 -;/3 $ 2$,%µ$"K('µ56 &@) -)OFµ@) -;)0( 

2-"($"('µG)$6, -.0"&*&0( 025 &$ 0)02&%.(045 '&*/($ &$% K%&$F 40( %254-(&0( '- µ-&0-

µ-&0K"0'&(4G6 &"$2$2$(9'-(6 2$% -23"-*O$)&0( 40( 025 &$ 2-"(L*,,$). 

 

1.2.2 ;70?A@71 ,/1@D/B  

P( µ$"(04$; /-;4&-6 2$% -;)0( 8-)-&(4* <0"&$8"0K3µG)$( -;)0( <"9'(µ$( 8(0 &3 

µ-,G&3 &36 4,3"$)$µ(45&3&06 8-)-&(4=) <0"04&3"('&(4=) 40( &36 2$(4(,$µ$"K;06 

µ-&0.F &@) 0&5µ@) 2,%D%'µ$%, 40( @6 'F8<"$)0 -"80,-;0 <"3'(µ$2$($F)&0( 40( '&$ 

<"@µ$'@µ(45 "L*/('µ0" 8(0 02$µ5)@'3 8$)(/;@). 12;'36, %25'<$)&0( )0 /='$%) &3) 

0)0840;0 =D3'3 '&0 2"$8"*µµ0&0 L-,&;@'36. 1;)0( '3µ0)&(45 )0 40&0)$3D-; 5&( $( 

8-)-&(4$; <*"&-6 -;)0( µ(0 '%,,$89 '&0&('&(4=) /-/$µG)@) 025 &3 40&0)$µ9 &@) 

/-(4&=) '- 2$,,$F6 8$)(/(04$F6 &52$%6. 1;)0( 8)@'&5 5&( $( 8-)-&(4$; /-;4&-6 2$% 

<"3'(µ$2$($F)&0( -;)0( ,-(&$%"8(4* 8$);/(0 &0 $2$;0 -23"-*O$%) &$ K0()5&%2$. P( 

µ$"(04$; /-;4&-6 -;)0( &%<0;0 -2(,-8µG)0 &µ9µ0&0 &$% DNA, <@";6 0)0840;0 -2;2&@'3 

'&0 2"$N5)&0 2$% &%<5) 4@/(4$2$($F). 12(2,G$), /-) -.0"&=)&0( 025 &0 0)02&%.(04* 

'&*/(0 &$% K%&$F 40( /F)0&0( )0 40,FQ$%) $,54,3"$ &$ 8$)(/;@µ0 '- 2"$L,-25µ-)-6 

8-)-&(4G6 02$'&*'-(6. 

+) D-@"3D-; 5&( $ 4*D- G)06 µ$"(0456 /-;4&36 0)&(2"$'@2-F-( G)0 '3µ-;$ 025 &$ 

8-)-&(45 %25L0D"$ 4*D- 0&5µ$%, &5&- 3 -4&;µ3'3 5,@) &@) 02$&-,-'µ*&@) 2$% 
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2"$G"<$)&0( 025 0)*,%'3 2 '3µ-;@), 3 '3µ-;@) 9 n '3µ-;@) /(0µ$"K=)-( µ(0 

'F)/-'3 &@) '3µ-;@). +,,3,5µ$"K0 &@) µ$"(04=) /-(4&=) &$% ;/($% <"@µ$'=µ0&$6 

&-;)$%) )0 4,3"$)$µ$F)&0( µ0O;, -2(&"G2$)&06 &3) $µ0/$2$;3'3 &$%6 '- $µ*/-6 

'F)/-'36. J '-("* &@) µ$"(04=) /-(4&=) 2*)@ '&$ <"@µ5'@µ0 40( 3 8-)-&(49 

025'&0'9 &$%6 2$% L0';O-&0( '&$ 2$'$'&5 0)0'%)/%0'µ$F µ-&0.F &$%6, -.0"&*&0( 

025 &$ µG8-D$6 40( &$ &F2$ &$% 2,3D%'µ$F 2$% <"3'(µ$2$(-;&0( 40D=6 40( 025 &$ 

8-)-&(45 %25L0D"$ &$% $"80)('µ$F. J 2"$'D943 )G@) /-(4&=) µ2$"-; )0 0,,*.-( 

4*2$($ 2"$Z2*"<$)&0 8-)-&(45 <*"&3. +%&5 /-) 0)&(4"$F-( 20"* µ5)$ -)('<F-( &3) 

*2$Q3 5&( $( 8-)-&(4$; <*"&-6 -.-,;''$)&0(, '%µ2,3"=)$)&0( 40( 8;)$)&0( 2($ 

0.(52('&$( µ- &3) 2*"$/$ &$% <"5)$%. P( µ$"(04$; /-;4&-6 <"3'(µ$2$($F)&0( -2;'36 8(0 

&3 /3µ($%"8;0 /G)/"@) '%88G)-(06 9 -.G,(.36 /(0K5"@) 2$(4(,(=) 9 $(4$&F2@). 

 

1.2.2.1 LA0A@D30?CD?@K ;70?A@R> ,/?@DR> 

J KF'3 &@) µ$"(04=) /-(4&=) -.0"&*&0( *µ-'0 025 &3 µ-D$/$,$8;0 2$% 

<"3'(µ$2$(-;&0( 8(0 &3) 0.($2$;3'3 &$%6 '&0 2"$8"*µµ0&0 L-,&;@'36 52@6 40( '- 

2"$8"*µµ0&0 &0%&$2$;3'36 40( 2('&$2$;3'36  8-)-&(4$F %,(4$F. P( µ-D$/$,$8;-6 2$% 

<"3'(µ$2$($F)&0( -.-,;''$)&0( '%)-<=6 40( 3 <"9'3 &36 µ;06 9 &36 *,,36 -.0"&*&0( 

025 &$ 2$'$'&5 -2(D%µ;06 '*"@'36 &@) <"@µ$'@µ*&@) µ- &$%6 µ$"(04$F6 /-;4&-6, 

025 &$ <"5)$, 025 &$ 45'&$6, 0,,0 -2;'36 40( 025 &$ &F2$ &36 /(0'&0F"@'36 40D=6 

40( &$ L0Dµ5 -&-"$O%8@&;06. I0"04*&@ 0)0KG"$)&0( $( 2($ -%"G@6 <"3'(µ$2$($Fµ-)-6 

µ-D$/$,$8;-6 µG<"( '9µ-"0 2$% /;)$%) G)0 40,5 L0Dµ5 -20)0,3Q(µ5&3&06. 

P( µ$"(04$; /-(4&-6 2"G2-( )0 '%84-)&"=)$%) &0 2-"(''5&-"0 025 &0 20"04*&@ 

8)@";'µ0&0 ='&- )0 20"$%'(*O$%) &3 µG8('&3 <"3'(µ5&3&0: 

• I0"$%';0 2$,%µ$"K('µ$F (9 /%)0&5) 3 F20".3 2$,,=) 0,,3,5µ$"K@) 8(0 4*D- 

8-)-&(45 &52$). 

• +2,3 4,3"$)$µ(45&3&0, 2$% '&3) (/0)(49 2-";2&@'3 -,G8<-&0( 025 G)0 8-)-&(45 

&52$ µ- '%84%";0"<$%6 0,,3,5µ$"K$%6. 

• EQ3,56 '%)&-,-'&96 4,3"$)$µ(45&3&06. 7&0D-"56 K0()5&%2$6 4*&@ 025 2$(4;,-6 

2-"(L0,,$)&(4G6  '%)D94-6 40D=6 0.($2$(-;&0( $ 2$,%µ$"K('µ56 2$% 20"$%'(*O-&0( 

'&3) 0,,3,$%<;0 &@) L*'-@) &$% DNA 40( 5<( '&3) 20"0,,04&(45&3&0 &36 

G4K"0'36 &@) 8$)(/;@). 
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• !(0'2$"* 40( '&3) (/0)(49 2-";2&@'3 ('$40&0)$µ9 '- $,54,3"$ &$ 8$)(/;@µ0. 

• +)-.0"&3';0 &36 L(@'(µ5&3&06 40( &$% K0()5&%2$% &@) K%&=). 

• J µ-D$/$,$8;0 0)08)="('36 )0 µ3) 4$'&;O-( 2$,F, )0 µ3) G<-( 0")3&(4G6 '%)G2-(-6 

'&$ K%&5 40( )0 -;)0( -F4$,3 40( /%)0&9 40&* &0 )-0"* '&*/(0 &36 0)*2&%.36 &@) 

K%&=) 40( '%84-4"(µG)0 5&0) &0 K%&* 0)02&%<D$F) &5'$, ='&- )0 02$µ$)@D-( 

(40)$2$(3&(43 2$'5&3&0 DNA. 

 

1.2.2.2 *IA0µ7JSB DT> ;70?A@R> ,/?@DR> 

P( -K0"µ$8G6 &@) µ$"(04=) /-(4&=) µ2$"$F) )0 <@"('&$F) '- /%$ 40&38$";-6. J 

2"=&3 '%µ2-"(,0µL*)-( &3 L0'(49 8)='3 &36 ,-(&$%"8;06 &$% 8-)-&(4$F %25L0D"$% 

4*2$($% $"80)('µ$F 40( 3 /-F&-"3 &3) *µ-'3 -K0"µ$89 '&0 2"$8"*µµ0&0 L-,&;@'36. 

J 2"=&3 40&38$";0 µ2$"-; )0 /(0("-D-; '- /F$ 4F"(-6 $µ*/-6: 

1. !3µ($%"8;0 %Q3,96 2%4)5&3&06 8-)-&(4$F <*"&3, µ- µ$"(04$F6 /-;4&-6 2$% 

40,F2&$%) $,54,3"$ &$ 8$)(/;@µ0. H-"(4* 20"0/-;8µ0&0 -;)0( &0 K%&0 Arabidopsis, 

"FO(, 40,0µ254(, 4"(D*"(, 4.0. 04$µ9 40( $ *)D"@2$6. 

2. 1)&$2('µ56 8-)-&(4=) &52@) 2$% KG"$%) 8$);/(0 40( 4,@)$2$;3'3 &@) 

'%84-4"(µG)@) 8$)(/;@). J 02$µ5)@'3 &@) 8$)(/;@) 8;)-&0( 8(0 )0 /(-"-%)3D-; 3 

,-(&$%"8;0 &$%6. 3 02$µ5)@'3 µ2$"-; )0 8;)-( µ- L*'3 &3 2"$'/($"('µG)3 &$%6 DG'3 

40( &$ "<"@µ$'@µ(45 L*/('µ0". +) 40( $( /(0/(40';-6 0%&G6 /-) 20"$%'(*O$%) *µ-'3 

-K0"µ$89, -)&$%&$(6 &0 02$&-,G'µ0&0 2$% 2"$4F2&$%) /3µ($%"8$%) &3 L0'3 

0.($2$;3'36 &$%6 '&$ µG,,$). 

J /-F&-"3 40&38$";0 µ2$"-; )0 /(0("-D-; '&(6 045,$%D-6 4F"(-6 $µ*/-6: 

1. >0.()5µ3'3 &"*2-O06 8-)-&(4$F %,(4$F, &0%&$2$;3'3 2$(4(,(=) 40( 2('&$2$;3'3 

8)3'(5&3&06 %L"(/;@) 40( %8-($F6 2$,,02,0'(0'&(4$F %,(4$F µ- <"9'3 µ$"(04@) 

/-(4&=) 2$% '%µ2-"(,0µL*)$%) 9 02$4,-;$%) '%84-4"(µG)0 <0"04&3"('&(4* 

8)@";'µ0&0. 

2. I"5L,-Q3 &36 025/$'36 %L"(/;@) 40( &$% 8-)-&(4$F %25L0D"$% &@) 8$)G@). 

12(,$89 8$)G@) µ- L*'3 &3 8)@'&9 8-)-&(49 %25'&0'9 &$%6 2$% 2"$4F2&-( 025 &$%6 

4$()$F6 40( µ3 4$()$F6 µ$"(04$F6 /-;4&-6. V&'(, -,0&&=)-&0( '3µ0)&(4* 40( $ 0"(Dµ56 

&@) 8$)G@), µ- 02$&G,-'µ0 &3) -,*&&@'3 &$% 0"(Dµ$F &@) /(0'&0%"='-@). 
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3. >0%&$2$;3'3 0)0'%)/%0'µ$F 40( &0%&5<"$)3 µ-;@'3 &$% 0"(Dµ$F &@) 

-20)0/(0'&0%"='-@). J µ-&0K$"* -2(D%µ3&=) 8$)(/;@) 025 &$ 8$)G0-/5&3, '%)9D@6, 

-2(&%8<*)-&0( µ- &3) &0%&5<"$)3 µ-&0K$"* µ3 -2(D%µ3&=) 8-)-&(4=) &52@) 2$% 

'%)9D@6 /-) -;)0( *µ-'0 -µK0);'(µ$(. ?(0 &3) 02$µ*4"%)'3 &$%6 020(&$F)&0( 

/(0/$<(4G6 /(0'&0%"='-(6 2$% µG'@ 0)0'%)/%0'µ$F D0 0)&(40&0'&0D$F) µ- DNA &$% 

/G4&3. J /3µ($%"8;0 &G&$($% 0)0'%)/%0'µ$F &0%&$2$(-;&0( 2$,F 2($ -F4$,0 40( 

8"98$"0 µ- &3 <"9'3 µ$"(04=) /-(4&=). 

4. >0%&$2$;3'3 40( 0.($2$;3'3 &$% 8-)-&(4$F %25L0D"$% &@) *8"(@) -(/=). H-&* 025 

/(0'&0%"='-(6 &$ 8-)-&(45 025D-µ0 &@) *8"(@) -(/=) 0)08)@";O-&0( 40( &0%&$2$(-;&0( 

µ- '<-&(49 -%4$,;0 025 40,,(-"8$Fµ-)0 K%&* 0%.*)$)&06 G&'( &3 8-)-&(49 

20"0,,04&(45&3&0 40( &0 2-"(D="(0 L-,&;@'36 $"('µG)@) <0"04&3"('&(4=). 

5. +)*,%'3 40( /(0<@"('µ56 &@) QTL '- 02,* 4,3"$)$µ(4* <0"04&3"('&(4* 

(Y0&O52$%,$6 I., 2001). 

 

1.3 (2NC?FTDE (>D1F0AC3 .72Nµ/0KC3B (PCR) 

J 0,%'(/@&9 0)&;/"0'3 2$,%µ-"*'36 -;)0( µ;0 -2('&3µ$)(49 &-<)(49 '&3 µ$"(049 

L($,$8;0 2$% <"3'(µ$2$(-;&0( 8(0 &3) -);'<%'3 -)56 9 2$,,=) 0)&(8"*K@) -)56 

&µ9µ0&$6 DNA 40&* 0"4-&G6 &*.-(6 µ-8GD$%6, /3µ($%"8=)&06 <(,(*/-6 µ- -40&$µµF"(0 

0)&;8"0K0 &$% '%84-4"(µG)$% &µ9µ0&$6 DNA. 1;)0( µ;0 &-<)(49 &3) $2$;0 

-µ2)-F'&34- &$ !-4GµL"($ &$% 1983 $ !". Kary Mullis $ $2$;$6 40( L"0L-F&34- µ- &$ 

Nobel Y3µ-;06 8(’0%&5 &$% &$ -2(&-F8µ0. 

H PCR -;)0( µ;0 '<-&(4* 02,9 40( &0<-;0 µGD$/$6 2$,,02,0'(0'µ$F µ(06 

0,,3,$%<;06 DNA µ- &3 L$9D-(0 &$% -)OFµ$% 2$,%µ-"*'3 40( -2(&%8<*)-&0( µ- 

-20)0,0µL0)5µ-)$%6 4F4,$%6 &"(=) /(0/$<(4=) 0)&(/"*'-@) 2$% -2(&-,$F)&0( '- 

/(0K$"-&(49 D-"µ$4"0';0. H 0,,3,$%<;0 DNA 2$% 2"54-(&0( )0 2$,,02,0'(0'D-; 

-2(,G8-&0( 025 &$%6 -44()3&G6 (primers), $( $2$;$( -;)0( '%)D-&(4* $,(8$)$%4,-$&;/(0, 

µ94$%6 18-30 L*'-@). H &-<)(49 PCR D-@"-;&0( -.0("-&(4* -%0;'D3&3, /-/$µG)$% 5&( 

&$ &-,(45 2"$N5) &36 µ-&* 025 30-40 4F4,$%6 0)G"<-&0( '&$ G)0 /('-40&$µµF"($ 

0)&;8"0K0 &36 0"<(496 0,,3,$%<;06. M- 0%&5) &$) &"52$ -2(&%8<*)-&0( 3 0)*,%'3 

2$,F µ(4"=) 045µ3 40( µ(4"$'4$2(4=) /-(8µ*&@) 9 -,*<('&@) 4%&&*"@). H 

-.0("-&(49 -%0('D3';0 &@) &-<)(4=) 2$% L0';O$)&0( '&3) PCR /3µ($%"8-; 40( &$ 
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µ-8*,$ µ-($)G4&3µ0 &36, /3,. &3) -2(µ5,%)'3 &@) /-(8µ*&@) 025 2"$N5) 

2"$383D-;'06 0)&;/"0'36 PCR µ- &$%6 ;/($%6 -44()3&G6. H µ$)0/(49 -%0('D3';0 &36 

&-<)(496 40( 3 /%)0&5&3&0 µ(4"$F µ94$%6 2"$N5)&$6 (µ2$"-; )0 -;)0( µ5)$ 40-50 

L*'-(6) -2(&"G2-( -F4$,0 &3 <"9'3 &36 045µ3 40( '- µ-"(4* 4,0'µ0&$2$(3µG)$ DNA, 

52@6 0%&5 2$% ,0µL*)-&0( 025 ('&$F6 µ$)(µ$2$(3µG)$%6 '- K$"µ5,3 40( 

-µ2-/@µG)$%6 '- 20"0K;)3 (K02"*)$6 N. 1997). 

J /(0/(40';0 &36 PCR (1(4. 1.4) 02$&-,-;&0( 025 3 4F"(0 L9µ0&0 &0 $2$;0 

-20)0,0µL*)$)&0( 8(0 30-40 4F4,$%6. J 04$,$%D;0 0%&=) &@) 4F4,@) ,0µL*)-( <="0 

'- µ(0 '%'4-%9 3 $2$;0 D-"µ0;)-( 40( QF<-( &$%6 '@,9)-6 (tubes), µG'0 '&$%6 $2$;$%6 

L";'4-&0( &$ µ;8µ0 &@) 0)&(/"0'&3";@), '- 'F)&$µ$ <"$)(45 /(*'&3µ0. >0 3 4F"(0 

L9µ0&0 0)0,%&(45&-"0 G<$%) @6 -.96: 

! 1$ L9µ0 [[ +2$/(*&0.3 '&$%6 94$C: 

B0&* &3 /(*"4-(0 &36 02$/(*&0.36 &$ /;4,@)$ µ5"($ &$% DNA D-"µ0;)-&0( '&$%6 

94$C µ- 02$&G,-'µ0 &3 /3µ($%"8;0 /F$ µ$)54,@)@) 0,%';/@). 7%84-4"(µG)0, 3 

%Q3,9 D-"µ$4"0';0 '2*-( &$%6 /-'µ$F6 %/"$85)$% 2$% '%)/G$%) &(6 /F$ 0,%';/-6 

µ-&0.F &$%6 40( G&'( /(0<@";O$)&0(. S,-6 $( -)O%µ0&(4G6 0)&(/"*'-(6 '&0µ0&$F). J 

/(*"4-(0 &36 02$/(*&0.36 -;)0( '%)9D@6 4 min. 

! 2o L9µ0 [[ EL"(/('µ56 9 0)0/(*&0.3 '&$%6 54$C: 

P( ($)&(4$; /-'µ$; 0)*µ-'0 '&$ µ$)54,@)$ DNA 40( &3) 0,,3,$%<;0 &$% -44()3&9 

'2*)- 40( '<3µ0&;O$)&0( 20"$/(4*. P( 2($ '&0D-"$; /-'µ$; /(0"4$F) ,;8$ 2-"(''5&-"$ 

('&0 '3µ-;0 52$% $( -44()3&G6 -K0"µ5O$%) 04"(L=6) 40( '&$ µ(4"5 0%&5 &µ9µ0 

/;4,@)$% DNA (-44()3&9 40( µ$)9 0,%';/0 DNA-'&5<$%) 3 2$,%µ-"*'3 µ2$"-; )0 

2"$'4$,,3D-; 40( )0 .-4()9'-( 3 '%µ2,9"@'3 &36 0,,3,$%<;06. H5,(6 '%µ2,3"@D$F) 

µ-"(4G6 L*'-(6, $ ($)&(456 /-'µ56 -;)0( &5'$ ('<%"56 0)*µ-'0 '&$ DNA-'&5<$ 40( &$) 

-44()3&9 ='&- /-) 2"54-(&0( )0 .0)0'2*'-(. P G)06 -44()3&96 %L"(/$2$(-;&0( '&$ 3’-

*4"$ &36 µ(06 0,%';/06 &$% '&5<$% 40( $ *,,$6 '&$ 3’*4"$ &36 '%µ2,3"@µ0&(496 

0,%';/06 &$% '&5<$%. I"$'DG&$)&06 -44()3&9 '- 2-";''-(0 02$K-F8$%µ- &3) 

%L"(/$2$;3'3 &$% 0"<(4$F DNA µ- &$) -0%&5 &$%. 

! 3$ L9µ0 [[ 12(µ94%)'3 9 2$,%µ-"('µ56 '&$%6 72$C: 

7&$%6 72$C -;)0( 3 (/0)(49 D-"µ$4"0';0 8(0 &3 /"*'3 &36 2$,%µ-"*'36. P( 

-44()3&G6, '&0 '3µ-;0 52$% G<$%) '%µ2,3"@D-; µ-"(4G6 L*'-(6, '%)/G$)&0( 9/3 µ- G)0 
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('<%"5&-"$ ($)&(45 /-'µ5 '&3 µ$)54,@)3 0,%';/0 &$% DNA $ $2$;$6 %2-"&-"-; '- 

'<G'3 µ- &(6 /%)*µ-(6 2$% 2"$'20D$%) )0 '2*'$%) 0%&$F6 &$%6 /-'µ$F6. P( -44()3&G6 

2$% /- L";'4$)&0( '- '%µ2,3"@µ0&(49 0,,3,$%<;0 02$4$,,$F)&0( -. 0(&;06 &36 

%Q3,96 D-"µ$4"0';06. 

J 2$,%µ-"*'3 -2(µ34F)-( 40( &$%6 /%$ -44()3&G6 2"$6 &$ µG"$6 &$% '&5<$% /(5&( 3 

40&-FD%)'3 &36 'F)D-'36 &$% DNA 04$,$%D-; &3) 2$"-;0 025 &$ 5’ 2"$6 &$ 3’ –*4"$. 

J 'F)D-'3 &$% DNA 2"08µ0&$2$(-;&0( 40( '&(6 /%$ 0,%';/-6 0,,0 2"$-4&-;)-&0( 40( 

2G"0 025 &3) 0,,3,$%<;0-'&5<$. 

 

 
*?@H>A 1.4. J /(0/(40';0 &36 PCR 40( &0 '&*/(* &36. 

I389: http://neodnaism.com/what-is/pc 
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1.4 ;70?A@71 ,/1@D/B O7N L03C?µ7O7?EM3@A> CD7 .A0H> ./10AµA 

SSRs (Simple Sequence Repeats): (O2SB *OA>A2AµUA>Hµ/>/B (22327NQ1/6 

P 5"$6 02,G6 -20)0,0µL0)5µ-)-6 0,,3,$%<;-6  (SSR simple sequence repeats), 2$% 

-2;'36 $)$µ*O$)&0( µ(4"$/$"%K5"$( (microsatellites), '%)9D@6 <"3'(µ$2$(-;&0( 5&0) 

&$ µ94$6 &36 -20)0,0µL0)5µ-)36 0,,3,$%<;06 -;)0( µ(4"5&-"$ 025 10 L*'-(6 

)$%4,-$&(/;@). P( µ(4"$/$"%K5"$( -)&$2;O$)&0( '- 0/"0)-;6 2-"($<G6 &@) 

<"@µ$'@µ*&@), 52@6 '&0 4-)&"$µ-"9 , 0,,3,$%<;-6 &$% 8$)(/(=µ0&$6 2$% /-) 

-4K"*O$)&0( (µ3 4@/(4G6) (Lewin, 2004). +20)&=)&0( '- -%40"%@&(4* 8$)(/(=µ0&0 

40( 20"$%'(*O$%) %Q3,5 2$,%µ$"K('µ5 ,58@ &36 20"0,,04&(45&3&06 '&$) 0"(Dµ5 &@) 

-20)0,9Q-@) (Marmiroli et. al, 2003). P( µ$"(04$; /-;4&-6 ssr L0';O$)&0( '&3) µGD$/$ 

PCR 2$% 2-"(,0µL*)-( &3) -);'<%'3 µ(4"$/$"%K$"(4=) 2-"($<=) <"3'(µ$2$(=)&06 

-44()3&G6 2$% 2-"(L*,,$%) 0%&G6. P( 0,,3,$%<;-6 DNA 2$% 2-"(L*,,$%) &(6 

µ(4"$/$"%K$"(4G6 2-"($<G6 -;)0( '%)9D@6 '%)&3"3µG)-6, 40D('&=)&06 /%)0&5 &$ 

'<-/(0'µ5 '%84-4"(µG)@) -44()3&=) 8(0 &3) -);'<3'3 &@) -20)0,0µL0)5µ-)@) 

0,,3,$%<(=) (1(4.1.5). P( µ(4"$/$"%K5"$( <"3'(µ$2$($F)&0( @6 µ;0 0.(52('&3 &-<)(49 

0,,* 2"$Z2$DG&-( &3 8)='3 &36 0,,3,$%<;06 8(0 &$ '<-/(0'µ5 &@) -44()3&=) 40( 

-.-,(8µG)0 '%'&9µ0&0 3,-4&"$K5"3'36 µ- 04"(L9 /(0K$"$2$;3'3 &@) &µ3µ*&@) &$% 

DNA (Acquaah, 2007). 

 

*?@H>A 1.5: !$µ9 SSRs. 
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.2/7>/@DEµADA @A? ;/?7>/@DEµADA D3B µ/MHF7N SSRs 

J µGD$/$6 &@) SSRs -44()3&=) 20"$%'(*O-( &0 -.96 2,-$)-4&9µ0&0 40( 
µ-($)-4&9µ0&0: 

I,-$)-4&9µ0&0  

! 7%84%"(*"<$( /-;4&-6. 

! H- %Q3,9 -20)0,3Q(µ5&3&0. 

! !%)0&5&3&0 0%&$µ0&$2$;3'36. 

! !(0'4$"2('µG)$( '&$ K%&(45 8$)(/;@µ0. 

! +);<)-%'3 2$,,02,=) 0,,3,5µ$"K@). 

H-($)-4&3µ0&0 

! +20(&-;&0( 8)='3 &36 0,,3,$%<;06 &@) -44()3&=). 

! H2$"-; )0 0)0,%D$F) µ3 4@/(4$2$(3µG)-6 2-"($<G6. 

! 7<-&(4* %Q3,$F 45'&$%6. 

 

1.5 %@7OHB D7N ./?0KµAD7B 

J 20"$F'0 2&%<(049 µ-,G&3 G<-( @6 '&5<$ &3) /(-"-F)3'3 2(D0)=) /(0K$"=) 

µ-&0.F &@) Phoenix theofrasti 40( Phoenix dactyliphera. P( 2,3D%'µ$; K$();4@) 2$% 

-)&$2;O$)&0( '&$ #*( -;)0( Phoenix theophrasti. S2$&- /-;8µ0&0 '%,,G<D340) 025 5,3 

&3) 2-"(KG"-(0 &36 B"9&36 40( '%84";D340) µ- -µ2$"(4$F6 K$;)(4-6 025 &0 -;/3 P. 

dactyliphera 40( P. canariensis. P( 8-)-&(4G6 $µ$(5&3&-6 40( /(0K$"G6 -)&$2;'&340) µ- 

&3) <"9'3 µ$"(04=) /-;4&=), H(4"$/$"%K$"(4* (Microsattelites), 40( '&3) '%)G<-(0 

%2$,$8;'&340) $( 8-)-&(4G6 02$'&*'-(6 µ-&0.F &@) /(0K5"@) 0&5µ@) K$;)(40. 
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5*6()(&" 27 

 
 

#)&5( 5(& ;*<","& 

 
2.1 6ND?@H #2?@H 

>$ K%&(45 %,(45, '%)$,(4* 26 *&$µ0 K$;)(40, 025 &$ $2$;$ 02$µ$)=D34- DNA 

'%,,G<D34- 025 /(*K$"-6 2-"($<G6 &36 B"9&36 40( &%<0;0 '3µ-;0 &36 45µ36 &$% 

/G)/"$% µ- µ-8*,3 2"$'$<9 ='&- )0 02$&-,$F)&0( 025 &3) 2($ )-0"9 40( %8(9 

L,*'&3'3. +µG'@6 µ-&* &3 '%,,$89, &0 )-0"* KF,,0 &$2$D-&9D340) '- '04$F,-6 40( 

'&3 '%)G<-(0 '- K$"3&5 Q%8-;$. >G,$6, µ-&0KG"D340) &$ '%)&$µ5&-"$ /%)0&5 '&$ 

-"80'&9"($ H$"(0496 #($,$8;06 40( #($&-<)$,$8;06 K%&=) &$% H-'$8-(04$F 

+8"$)$µ(4$F A)'&(&$F&$% Y0);@) 52$% 40&0QF<D340) '&$%6 -80$C. 

 

2.2 *@@?>3DSB 

?(0 &3) %,$2$;3'3 &$% 2-("*µ0&$6 <"3(µ$2$(9D340) &"-(6 SSRs -44()3&G6 (Billote 

N. et. al, 2004) 3 -2(,$89 &@) $2$;@) G8()- L*'3 &$% %Q3,$F 2$,%µ$"K('µ$F 2$% 

20"$%'(*O$%) 40( &$ 8-8$)56 5&( µ2$"$F) )0 <"3'(µ$2$(3D$F) 8(0 5,0 &0 8G)3 

Phoenix. >0 $)5µ0&0 40( $( 0,,3,$%<;-6 &@) -44()3&=) 20"$%'(*O$)&0( '&$) 2;)040 

2.1. 
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.?>A@AB 2.1: >0 $)5µ0&0 &@) -44()3&=) 2$% <"3'(µ$2$(9D340) '&$ 2-;"0µ0, 3 0,,3,$%<;0 &@) 

L*'-@) 4*D- -44()3&9 40( &$ µG8-D$6 &$% 2"$N5)&$6  2$% 4%µ0;)-&0( 0)*,$80 µ- &$) 0"(Dµ5 &@) 

-20)0,9Q-@) &36 0,,3,$%<;06 (GA). 

V>7µA *@@?>3DE-

L0TCD?@E 
(22327NQ1A 

;SJ/M7B 

O07WH>D7B(bp) 

mPdCIR078-F-FAM 

mPdCIR078-R 

5’-TGGATTTCCATTGTGAG-3’ 

5’-CCCGAAGAGACGCTATT-3’ 
117-152 

mPdCIR085-F-HEX 

mPdCIR085-R 

5’-GAGAGAGGGTGGTGTTATT-3’ 

5’-TTCATCCAGAACCACAGTA-3’ 
152-183 

mPdCIR093-F-TET 

mPdCIR093-R 

5’-CCATTTATCATTCCCTCTCTTG-3’ 

5’-CTTGGTAGCTGCGTTTCTTG-3’ 
153-184 

 

2.3 %NC@/NSB 

" :%854-)&"$6 (eppendorf 5804R) 

" +208@856 -'&;0 
 

" H(4"$K%854-)&"$6 (eppendorf 5415D) 
 
" E/0&5,$%&"$ (BIOLINE) 
 
" 7%'4-%9 '&"$L(,;'µ0&$6 (Vortex Stuart SA8) 
 
" pH meter (JenWay 3310) 
 
" X%80"(* 04"(L-;06 (Kern EW) 
 
" X%80"(* 04"(L-;06 (Kern KB) 
 
" T-"µ(456 0)0/-%&9"06 (Heidolph MR 3001 K) 
 
" 7%'4-%9 PCR (BIO-RAD S1000TM Thermal Cycler 
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" 7%'4-%9 $"(O5)&(06 3,-4&"$K5"3'36 (LIFE TECHNOLOGIES GIBCO BRL 
HORIZON 11.14 

 
" >"$K$/$&(45 "-Fµ0&$6 (GIBGO BRL LIFE TECHNOLOGIES PS608) 
 
" >"*2-O0 %2-"(=/$%6 04&()$L$,;06 (GIBCO BRL LIFE TECHNOLOGIES TFX-

20M)  
 
" :0'µ0&$K@&5µ-&"$ (IMPLEN)  

" >"(<$-(/9 3,-4&"$K5"3'3 (PERKIN ELMER ABI PRISMTM 310 GENETIC 
ANALYSER) 

" 12@0'&9"06 (Gkister TS-100) 

 

2.4 (O7µH>TC3 DNA 

P( K%&(4$; ('&$; 2-"(G<$%), -4&56 025 &$ DNA, /(*K$"-6 2"$'µ;.-(6 (RNA, <"@'&(4G6, 

2$,%'04<0";&-6, 2"@&-\)-6 4.*.), $( $2$;-6 2"G2-( )0 02$µ04"%)D$F) ='&- )0 

02$µ$)@D-; 40D0"5 DNA, 40&*,,3,$ 8(0 &(6 0)&(/"*'-(6 PCR. 7&$ 20"5) 2-;"0µ0 3 

02$µ5)@'3 G8()- 'FµK@)0 µ- &3 µGD$/$ CTAB (Haymes 1996), &"$2$2$(3µG)3 '- 

0"4-&* '3µ-;0 ='&- )0 /='-( &3) -2(D%µ3&9 2$'5&3&0 40( 40D0"5&3&0 DNA. >$ 

K0'µ0&$K@&5µ-&"$ %2-"(=/$%6-$"0&$F G/@'- &(µG6 -)/-(4&(4G6 &36 40D0"5&3&06 40( 

&36 '%84G)&"@'36 &$% DNA. P ,58$6 &36 02$""5K3'36 +260/+280 4%µ*)D34- 

µ-&0.F 1,19 40( 1,89. >0 0)&(/"0'&9"(0 2$% <"3'(µ$2$(9D340) 8(0 &$ 2X CTAB 

(cetyltrimethylammonium bromide) extraction buffer -;)0(: 2% CTAB, 100 mM Tris-

HCl (pH 8), 20 mM EDTA (Ph 8), 1.4 M NaCl, 1% PVP-40 
 

!(0/(40';0 +2$µ5)@'36 DNA 

! >0 )-0"* KF,,0 (4-6 gr )-0"$F ('&$F K$;)(40) &$2$D-&$F)&0( '&$ 8$%/;, 

2"$'&;D-&0( %8"5 *O@&$ 40( $µ$8-)$2$($F)&0(. P ('&56 µ-&0KG"-&0( '- 2,0'&(45 

K(0,;/($ (falcon) &@) 50ml. 

! 200 mg ('&$F &$2$D-&$F)&0( '- '@,3)*4(0, &F2$% eppendorf  &@) 2ml 40( 

2"$'&;D-&0( 0,8 ml 2x CTAB "%Dµ('&(4$F /(0,Fµ0&$6 &$ $2$;$ -<-( 2"$D-"µ0)D-; 

'&$%6 65$C (%/0&5,$%&"$) 8(0 µ('9 ="0. 7&3 '%)G<-(0 2"$'&;D-&0( 0,1 ml L-
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µ-"402&$0(D0)5,36, 8;)-&0( 40,9 0)0/-%'3 (vortex) 40( -2@*'3 '&$%6 650C 8(0 µ(0 

="0.  

! +K9)$)&0( &0 /-;8µ0&0 '- D-"µ$4"0';0 /@µ0&;$% 8(0 5 ,-2&* 40( F'&-"0 

2"$'&;D-&0( 0.66 ml K0()5,3:<,@"$K5"µ($:('$0µ%,(49 0,4$5,3 '- 0)0,$8;0 25:24:1 

40( 0)0/-F-&0( 40,* (vortex). 

!  :%8$4G)&"3'3 8(0 10 ,-2&* '&(6 12000 rpm '- D-"µ$4"0';0 /@µ0&;$% (200). 

H-&0KG"-&0( &$ %2-"4-;µ-)$ '- )G$ '@,3)*4( &F2$% eppendorf &@) 2 ml. 

!   >0 /%$ 2"$38$Fµ-)0 '&*/(0 -20)0,0µL*)$)&0( 045µ3 µ(0 K$"*. 

! I"$'&;D-&0( 0.6 ml <,@"$K5"µ($ 40( ('$0µ%,(49 0,4$5,3 '- 0)0,$8;0 24:1 40( 

40,9 0)*/-%'3 (vortex). 

! :%8$4G)&"3'3 8(0 10 ,-2&* '&(6 12000 rpm '- D-"µ$4"0';0 /@µ0&;$%. 

H-&0KG"-&0( &$ %2-"4-;µ-)$ '- )G$ '@,3)*4( &F2$% eppendorf &$% 1.5 ml. 

! I"$'&;D-&0( 0.6 K$"G6 &$) 584$ &$% %2-"4-;µ-)$% 100% ('$2"$20)5,3 40( 8;)-&0( 

-,0K"(* 0)*/-%'3. 

! 12@*O-&0( 8(0 30-45 ,-2&* '- D-"µ$4"0';0 /@µ0&;$%. 

! :%8$4-)&"3'3 8(0 10 ,-2&* '&(6 14000 rpm '&$%6 40C. ?;)-&0( 40&04"9µ)('3 &$% 

DNA 40( /3µ($%"8;0 (O9µ0&$6. 

! +2$µ04"F)-&0( &$ %2-"4-;µ-)$ 0K9)$)&06 µ5)$ &$ ;O3µ0. I"$'&;D-&0( 500µl  70% 

0(D0)5,36 40( 8;)-&0( 40,9 0)*/-%'3. 

! :%8$4G)&"3'3 8(0 5 ,-2&* '&(6 14000rpm '&$%6 40C. 

! +2$µ04"F)-&0( 3 0(D0)5,3 40( '&-8)=)-&0( 40,* &$ ;O3µ0 '&$) -2@0'&9"0 '&$%6 

500C 8(0 3-5 ,-2&*. 

! 120)0/(0,F-&0( &$ ;O3µ0 '- 50-150 µl /(2,* 02-'&08µG)$ )-"5. +K$F /(0,%D-; &$ 

;O3µ0 2"$'&;D-&0( 1µl RNase A 8(0 4*D- 50µl )-"$F 40( -2@*O-&0( '&$%6 37 0C 8(0 

µ('9 ="0. 

! >$2$DG&3'3 &@) /-(8µ*&@) '&$%6 -20$C 
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2.5 .7C7D?@HB-.7?7D?@HB .07CF?70?CµHB D7N DNA 

J K0'µ0&$K@&$µ-&"(49 µGD$/$6, 52$% &$ 2$'$'&5 02$""5K3'36 &36 

3,-4&"$µ08)3&(496 04&()$L$,;06 '%'<-&;O-&0( µ- &3 '%84G)&"@'3 &36 G)@'36 2$% &3) 

02$""$K*, <"3'(µ$2$(9D34- '&3) 20"$F'0 -"80';0 8(0 &$) 2"$'/($"('µ5 &36 

'%84G)&"@'36 40( &36 40D0"5&3&06 &$% DNA. I0"*,,3,0 &0 /-;8µ0&0 G&"-.0) '- 

234&9 080"5O36 8(0 )0 G<$%µ- 40( 2$($&(45 2"$'/($"('µ5 &$% 8-)@µ(4$F DNA. P 

,58$6 &36 02$""5K3'36 &$% $"8*)$% +260/+280 G/@'- &(µG6 -)/-(4&(4G6 &36 

40D0"5&3&06 &$% DNA -)= µ- L*'3 &3) 02$""5K3'3 '&0 260nm %2$,$8;O-&0( 3 

'%84G)&"@'3. P( 0"0(='-(6 '&0 /-;8µ0&0, &-,(496 '%84G)&"@'36 10ng/µl, G8()0) 

L0'(O5µ-)-6 '&(6 µ-&"9'-(6 &$% K0'µ0&$K@&5µ-&"$% ='&- )0 <"3'(µ$2$(3D$F) '&(6 

0)&(/"*'-(6 &36 PCR.  

 

2.6 (2NC?FTDE (>D1F0AC3 .72Nµ/0KC3B (PCR) 

O 2$,,02,0'(0'µ56 &$% DNA G8()- '- D-"µ$4%4,(45 µ3<*)3µ0 PCR µ- &(6 -.96 

'%)D94-6: 02$/(*&0.3 &$% DNA '&$%6 95oC 8(0 10 min 04$,$%D$Fµ-)3 025 35 

4F4,$%6 &36 0)&;/"0'36 $( $2$;$( <@";O$)&0( '- &";0 -2(µG"$%6 '&*/(0. >$ 2"=&$ 

'&*/($ 0)0KG"-&0( '&3 DG"µ0)'3 '&$%6 95oC 8(0 30 sec G2-(&0 04$,$%D-; 2&='3 &36 

D-"µ$4"0';06 '&$%6 49-52oC, 0)*,$80 &$ O-F8$6 -44()3&=) 2$% <"3'(µ$2$(-;&0( 

(2;)0406 2.2, 2.3, 2.4), 8(0 30 sec ='&- )0 %L"(/;'-( $ -44()3&96 40( &G,$6 *)$/$6 

'&$%6 72oC 8(0 30 sec 52$% 2"08µ0&$2$(-;&0( 3 -2(µ94%)'3 &$% -44()3&9 8(0 &3 

'F)D-'3 &@) )G@) 4,=)@). H-&* &3) $,$4,9"@'3 &@) 020(&$Fµ-)@) 4F4,@), 3 

D-"µ$4"0';0 20"Gµ-()- '&$%6 72oC 8(0 10 min ='&- )0 2"08µ0&$2$(3D-; 3 &-,(49 

-2(µ94%)'3 &@) )G@) 4,=)@). H- &3) $,$4,9"@'3 &36 /(0/(40';06 &0 20"085µ-)0 

2"$N5)&0 /(0&3"9D340) '&$%6 4oC. ?(0 4*D- 0)&(/"0'3 PCR <"3'(µ$2$(9D340) &0 

0)&(/"0'&9"(0 2$% 0)*8"0K$)&0( '&$ 20"04*&@ 2()040 (2.5). 
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95oC 95oC     

10:00 0:30  72oC 72oC  

  50oC 0:30 10:00  

  0:30   4$C 

  35 cycles   ] 

.1>A@AB 2.2: 7%)D94-6 PCR 8(0 &$ mPdCIR078 O-F8$6 -44()3&=) '- DNA 025 ('&5 KF,,@). 

95oC 95oC     

10:00 0:30  72oC 72oC  

  52oC 0:30 10:00  

  0:30   4$C 

  35 cycles   ] 

.1>A@AB 2.3: 7%)D94-6 PCR 8(0 &$ mPdCIR085 O-F8$6 -44()3&=) '- DNA 025 ('&5 KF,,@). 

95oC 95oC     

10:00 0:30  72oC 72oC  

  52oC 0:30 10:00  

  0:30   4$C 

  35 cycles   ] 

.1>A@AB 2.4: 7%)D94-6 PCR 8(0 &$ mPdCIR093 O-F8$6 -44()3&=) '- DNA 025 ('&5 KF,,@) 



!

!

#%!

.?>A@AB 2.5: >0 $)5µ0&0, $( 0"<(4G6 40( &-,(4G6 '%84-)&"='-(6, 40( $ 584$6 &@) 0)&(/"0'&3"(@) 2$% 
<"3'(µ$2$(9D340) '&3) PCR. 

 (0Q?@E 
CNJ@S>D0TC3 

(stock) 

$/2?@E 
CNJ@S>D0TC3 

VJ@7B (J?A µ1A 
A>D1F0AC3) 

PCR buffer 10 x 1 x 2.5 µl 

MgCl2 25 mM 1.5 mM 1.5 µl 

dNTPs 10 mM 0.2 mM 0.5 µl 

AmpliTaq Gold 
DNA Polymerase 

5 U/µl 0.025 U/µl 0.125 µl 

Primer-F 10 µM 1 µM 1.5 µl 

Primer-R 10 µM 1 µM 1.5 µl 

(O7CD/?0TµS>7 
AO?7>?CµS>7 >/0H 

 %NµO2E0TC3 J?A 
D/2?@H HJ@7 25 µl 

 

2.7 .A0AC@/NE .3@DEB (JA0HX3B-:2/@D07IH03C3 

?(0 &3) 0)*,%'3 &@) SSRs <"3'(µ$2$(9D34- /(*,%µ0 080"5O36 2%. 7- 4@)(49 

K(*,3 2"$'&GD340) 2gr 080"5O36 '- 100ml "%Dµ('&(4$F /(0,Fµ0&$6 >+1. J 4@)(49 

K(*,3 &$2$D-&9D34- '&$ K$F")$ µ(4"$4%µ*&@) 52$% &$ 2-"(-<5µ-)$ &36, -)= GL"*O-, 

0)04()$F&0) 0)* &04&* <"$)(4* /(0'&9µ0&0 ='&- 3 080"5O3 )0 /(0,%D-; 2,9"@6. 

H-&* &3 /(*,%'3 2"$'&GD340) 2µl <"@'&(49 red gel, &$ /(*,%µ0 0KGD34- )0 4"%='-(  

40( '&3 '%)G<-(0 &$2$D-&9D34- µG'0 '&3 '%'4-%9 3,-4&"$K5"3'36, µ- &$ -(/(45 

<&-)*4( 8(0 &$ '<3µ0&('µ5 &@) ‘2380/(=)’. >$ /(*,%µ0 0KGD34- )0 29.-( 40( 

K$"&=D34- &$ /-;8µ0. 7- 4*D- ‘238*/(’ &36 234&96 K$"&=D34- /-;8µ0 584$% 12µl. 7&$ 

2"=&$ 238*/( &$2$D-&9D34- 2$'5&3&0 2"5&%236 4,;µ0406 µ-8GD$%6 &µ9µ0&$6 (50bp 

ladder). ?(0 &3) 0)*,%'3 &@) /-(8µ*&@) '&3) 234&9 -K0"µ5'&34- "-Fµ0 &*'36 100 

Volt 8(0 1 ="0. >$ 02$&G,-'µ0 2*"D34- µ- K@&$8"0K;0 %2$ 04&()$L$,;0 UV. 
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2.8 $0?Q7/?FEB :2/@D07IH03C3 

J &"(<$-(/96 3,-4&"$K5"3'3 (capillary electrophoresis, CE) -;)0( 3 2,G$) µ$)&G")0 

&-<)(49 /(0<@"('µ$F 40( 0)*,%'36 (1(4. 2.2). P &-,(456 584$6 /-;8µ0&$6 2$% 

<"-(*O-&0( 8(0 &3) &"(<$-(/9 3,-4&"$K5"3'3 -;)0( 10 µl -4 &@) $2$;@) &0 7,5µl -;)0( 

K$"µ0µ;/($, 2µl /-;4&36 GeneScan™-500 TAMRA™ Size Standard (Applied 

Biosystems) 40( 0,5µl PCR 2"$N5). J 0)*,%'3 &@) 02$&-,-'µ*&@) G8()- µ- &$ 

2"58"0µµ0 Peak Scanner Software v1 (Applied Biosystems) 40( &$ 310 GeneScan v. 

3.1 (Applied Biosystems). I,-$)-4&-; &@) *,,@) -)5"80)@) &-<)(4=) 0)*,%'36 4*&0 

4F"($ ,58$ '- &";0 '3µ-;0: 

• I0"$%'(*O-( &3 µ-80,F&-"3 /%)0&9 /(0<@"('&(49 (40)5&3&0. 

• +20(&-; -,*<('&3 2$'5&3&0 /-;8µ0&$6  

• J 40&0)*,@'3 &$.(4=) $"80)(4=) /(0,%&=) -;)0( -,*<('&3 0K$F 020(&$F)&0( 584$( 

&36 &*.36 &$% µ(4"5,(&"$%. +25 &0 20"02*)@ 8;)-&0( -F4$,0 40&0)$3&5 5&( 3 CE -;)0( 

K(,(49 &5'$ 2"$6 &$ <"9'&3 5'$ 40( &$ 2-"(L*,,$). 7&3 CE <"3'(µ$2$($F)&0( 

'%)9D@6 &"(<$-(/9 '&-)96 /(0µG&"$% (20-75µm 9 045µ0 40( 10µm). 

 

*?@H>A 2.2: : µSM7F7B D3B D0?Q7/?F7PB 32/@D07IH03C3B.                                              
  I389: https://www.chnola-research.org/node/218 
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5*6()(&" 37 

 

(."$*)*%;($( - %#=:$:%: 

 

3.1 *>?CQNµS>/B =R>/B DNA 

H- L*'3 &(6 µ-&"9'-(6 2$% G/@'- &$ K0'µ0&$K@&5µ-&"$, $( '%84-)&"='-(6 &$% 

DNA '&0 -;4$'( G.( /-;8µ0&0 4%µ*)D340) 025 37 ng/µl G@6 1947 ng/µl -)= $( ,58$( 

40D0"5&3&06 (+260/+280) 4%µ*)D340) 025 1,195 G@6 1,896. 7&$) I;)040 3.1 

20"$%'(*O$)&0( $( µ-&"9'-(6 'FµK@)0 µ- &$ K0'µ0&$K@&5µ-&"$. P( 02$µ$)='-(6 &$% 

DNA 025 &0 /-;8µ0&0 G/@'0) -20"49 2$'5&3&0 8(0 &(6 0)&(/"*'-(6 &36 PCR 52@6 

K0;)-&0( '&3) 1(4. 3.1. H-&* 025 /$4(µ0'&(4G6 0)&(/"*'-(6 µ- /(0K$"-&(4G6 

'%84-)&"='-(6 DNA, 10ng, 25ng 40( 50ng, 3 2$'5&3&0 &@) 10ng 4";D34- 5&( /;)-( &0 

2($ (40)$2$(3&(4* 2"$N5)&0 40&* &(6 0)&(/"*'-(6 PCR. 

 

*?@H>A 3.1: +2-(45)('3 /-(8µ*&@) '- 234&9 080"5O36 G2-(&0 025 02$µ5)@'9 DNA 
 

 

 

 

 

 

L    1     2     3     4      5     6     7     8    9    10   11   12   13   14   15   16   17   18   19   20   21   22   23     L 

 
1: Out-

preveli-2 
2: Plakias3 

3: Preveli1-
DNA1 

4: Martsalo 4 5: Out preveli-1 6: L-40-1 

7: AGP-1 8: Plakias 2-A 9: Plakias -1-C 10: NATO-2 11: Preveli 1-1 12: Ch2-B 
13: Vai in 1 14: L-19 15: L-30-A 16: Out-vai1 17: Stalida1 18: Ch3-A 

19: Ch4-A 20: Vai in2 21: L-16 22: Ch1a 
23:Phoenix 
canariensis 

L. 1kb DNA 
Ladder 
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.1>A@AB 3.1: +2$""5K3'3 DNA 8(0 &0 26 /-;8µ0&0 &$% 2-("*µ0&$6 

 

 

 

 

 

 

 

A/A ,*&8;($( 260nm 280nm A260/A280 ."%"$:$( DNA 
ng/µl 

1 AGP-1 0,440 0,244 1,861 212 
2 Ch1a 0,295 0,158 1,896 145 
3 Ch2-B 0,713 0,395 1,829 350 
4 Ch4-A 0,207 0,118 1,857 96,5 
5 Kafavathia 0,094 0,058 1,628 176 
6 L-16 0,257 0,142 1,807 481 
7 L-30-A 0,134 0,100 1,459 53,5 
8 L-40-1 0,331 0,278 1,231 140 
9 L-5 0,524 0,424 1,239 982 

10 Martsalo-4 0,509 0,275 1,894 248 
11 Nato-2 0,566 0,316 1,863 270 
12 Out-Preveli-1 0,614 0,343 1,828 300 
13 Out-Preveli-2 0,341 0,195 1,817 162 
14 Out-Vai1 0,274 0,192 1,426 513 
15 Phoenix canariensis-1 0,788 0,435 1,833 1947 
16 Phoenix canariensis-2 1,352 0,750 1,827 665 
17 Phoenix dactylifera-1 0,821 0,704 1,195 358 
18 Phoenix dactylifera-2 0,842 0,659 1,309 386 
19 Plakias-1-c 0,471 0,257 1,885 228 
20 Plakias-2-A 0,597 0,370 1,707 274 
21 Plakias-3 0,113 0,070 1,754 49,5 
22 Preveli-1-1 0,698 0,380 1,889 338 
23 Preveli1-DNA1 0,560 0,344 1,627 1050 
24 Stalida-1 0,310 0,200 1,712 132 
25 Vai in-1 0,084 0,051 1,786 37,1 
26 Vai in-2 0,179 0,123 1,564 78,2 
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3.2 ,?AQT0?CµHB DT> .07WH>DT> D3B PCR C/ .3@DE (JA0HX3B 

P /(0<@"('µ56 &@) 2"$N5)&@) &36 PCR -2-&-F<D3, 40&52() 2$,,=) /$4(µ0'&(4=) 

'%)/%0'µ=) &36 2%4)5&3&06 '&3) 234&9 080"5O36 40( &36 &0<F&3&06 &36 

3,-4&"$K5"3'36, 5&0) 3 3,-4&"$K5"3'3 8()5&0) '- 234&9 080"5O36 2% µ- &*'3 100 

Volts 8(0 µ;0 ="0 (-(45)-6 3.2-3.6). 

7&3) -(45)0 3.2 02-(4$);O$)&0( &$ µG8-D$6 &@) 2"$N5)&@) PCR µ- &$) -44()3&9 

mPdCIR093 8(0 17 /-;8µ0&0 '- 234&9 080"5O36. 7FµK@)0 µ- &3) -(45)0, /(04";)$%µ- 

5&( &0 12 /-;8µ0&0 025 &0 17 G/@'0) PCR 2"$N5) µ-8GD$%6 170-180 bp, /3,0/9 &$ 

0)0µ-)5µ-)$ µG8-D$6 'FµK@)0 µ- &$) -44()3&9 mPdCIR093 (153-184 bp). 

 
                                                      
     L     1     2      3     4     5      6      7      8      9     10   11    12   13    14    15   16    17    18    L 

 

 
                             

                                                             Primer: mPdCIR093 

1: out-preveli2 
2: plakias 3 
3: martsalo 4 
4: out-
preveli1 
5: L-40-1 
6: AGP-1 
7: plakias 2-A 
8: plakias 1-C 
9: NATO-2 
10: preveli 1-1 
11:ch2-B 
12:vai in 1 
13:L-30-A 
14:stalida-1 
15:ch4-A 
16:vai in 2 
17:ch1a 
18:NEGATIVE 

L. 50bp DNA 
Ladder 

*?@H>A 3.2: I34&9 080"5O36 17 /-(8µ*&@) &$% 2-("*µ0&$6 µ-&* 025 -);'<%'3 µ- &$) -44()3&9 mPdCIR093 
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7&3) -(45)0 3.3 /(04";)$)&0( &$ µG8-D$6 &@) 2"$N5)&@) PCR µ- &$) -44()3&9 

mPdCIR085 8(0 17 /-;8µ0&0 '- 234&9 080"5O36. 7FµK@)0 µ- &3) -(45)0, 

20"0&3"$Fµ- 5&( &0 14 /-;8µ0&0 025 &0 17 G/@'0) PCR 2"$N5) µ-8GD$%6 160-180 bp, 

/3,0/9 &$ 0)0µ-)5µ-)$ µG8-D$6 'FµK@)0 µ- &$) -44()3&9 mPdCIR085 (152-183 bp). 

 
                                                      
     L      1     2      3     4     5      6     7      8      9      10   11   12    13    14    15   16    17    18    L 

 

 
 

Primer: mPdCIR085 

1: out-preveli2 
2: plakias 3 
3: martsalo 4 
4: out-preveli1 
5: L-40-1 
6: AGP-1 
7: plakias 2-A 
8: plakias 1-C 
9: NATO-2 
10: preveli 1-1 
11:ch2-B 
12:vai in 1 
13:L-30-A 
14:stalida-1 
15:ch4-A 
16:vai in 2 
17:ch1a 
18:NEGATIVE 

L. 50bp DNA 
Ladder 

*?@H>A 3.3: I34&9 080"5O36 17 /-(8µ*&@) &$% 2-("*µ0&$6 µ-&* 025 -);'<%'3 µ- &$) -44()3&9 mPdCIR085 
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7&3) -(45)0 3.4 20"$%'(*O-&0( &$ µG8-D$6 &@) 2"$N5)&@) PCR µ- &$%6 -44()3&G6 

mPdCIR078 40( mPdCIR085 8(0 5 /-;8µ0&0 '- 234&9 080"5O36. 7FµK@)0 µ- &3) 

-(45)0, 20"0&3"$Fµ- 5&( &0 3 /-;8µ0&0 025 &0 5 G/@'0) PCR 2"$N5) 8(0 &$) -44()3&9 

mPdCIR078, µ-8GD$%6 146-152 bp, /3,0/9 &$ 0)0µ-)5µ-)$ µG8-D$6 (117-152 bp). >0 

5 ;/(0 /-;8µ0&0 8(0 &$) -44()3&9 mPdCIR085 G/@'0) 40( &0 5 PCR 2"$N5) µ-8GD$%6 

160-180 bp, /3,0/3 &$ 0)0µ-)5µ-)$ µG8-D$6 (152-183bp). >$ /-;8µ0 8 (kafavathia) 

K0;)-&0( )0 G<-( /(0K$"* L*'-@) µ- &0 *,,0 /-;8µ0&0 (7, 9, 10,11) &36 &*.-@6 &@) 6-

10 bp 40( 0%&5 02$&-,-; G)/-(.3 2$,%µ$"K('µ$F. 

                                                      
       L       1       2        3        4        5        6                     7        8        9        10       11      12       L 

 
 

 
  

Primer: mPdCIR078                                       Primer: mPdCIR085 

1: preveli1-dna1 

2: kafavathia 
3: out-vai 1 
4: L-5 
5: L-16 
6: NEG 
B1RP 
7: preveli1-dna1 
8:kafavathia 
9:out-vai 1 
10:L-5 
11:L-16 
12:NEGATIVE 
L. 50bp DNA 
Ladder 

*?@H>A 3.4: I34&9 080"5O36 5 /-(8µ*&@) &$% 2-("*µ0&$6 µ-&* 025 -);'<%'3 µ- &$) -44()3&9 mPdCIR078 '&0 
0"('&-"* &36 -(45)06 40( µ- &$) mPdCIR085 '&0 /-.(* &36 -(45)06. 
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7&3) -(45)0 3.5 02-(4$);O$)&0( &$ µG8-D$6 &@) 2"$N5)&@) PCR µ- &$%6 -44()3&G6 

mPdCIR093 40( mPdCIR085 8(0 7 /-;8µ0&0 '- 234&9 080"5O36. 7FµK@)0 µ- &3) 

-(45)0, 20"0&3"$Fµ- 5&( &0 5 /-;8µ0&0 G/@'0) 5,0 PCR 2"$N5) 8(0 &$) -44()3&9 

mPdCIR093, µ-8GD$%6 170-184 bp, /3,0/9 &$ 0)0µ-)5µ-)$ µG8-D$6 (153-184 bp). >0 

/-;8µ0&0 1, 2, 3, 4, 5 K0;)-&0( )0 G<$%) /(0K$"* L*'-@) µ-&0.F &$%6 &36 &*.-@6 &@) 2-

10 bp 40( 0%&5 02$&-,-; G)/-(.3 2$,%µ$"K('µ$F. >0 2 /-;8µ0&0 (7-8, 9-10) 8(0 &$) 

-44()3&9 mPdCIR085 G/@'0) 40( &0 2 PCR 2"$N5) µ-8GD$%6 170-180 bp, /3,0/3 &$ 

0)0µ-)5µ-)$ µG8-D$6 (152-183bp).  

                                                      
       L       1       2        3        4        5        6        L        7         8        9        10      11       

 
 

                     

                      Primer: mPdCIR093                                  Primer: mPdCIR085 

1: preveli1-dna1 

2: kafavathia 
3: out-vai 1 
4: L-5 
5: L-16 
6: NEGATIVE 
7-8: Phoenix dactylifera-1 
9-10: Phoenix dactylifera-2 
11: NEGATIVE 

L. 50bp DNA Ladder 

*?@H>A 3.5: I34&9 080"5O36 7 /-(8µ*&@) &$% 2-("*µ0&$6 µ-&* 025 -);'<%'3 µ- &$) -44()3&9 mPdCIR093 '&0 
0"('&-"* &36 -(45)06 40( µ- &$) mPdCIR085 '&0 /-.(* &36 -(45)06. 
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7&3) -(45)0 3.6 K0;)-&0( &$ µG8-D$6 &@) 2"$N5)&@) PCR µ- &$%6 -44()3&G6 

mPdCIR085 40( mPdCIR093 8(0 5 /-;8µ0&0 '- 234&9 080"5O36. 7FµK@)0 µ- &3) 

-(45)0, 20"0&3"$Fµ- 5&( &0 3 /-;8µ0&0 (1, 2, 3) G/@'0) 5,0 PCR 2"$N5) 8(0 &$) 

-44()3&9 mPdCIR085, µ-8GD$%6 160-180 bp, /3,0/9 &$ 0)0µ-)5µ-)$ µG8-D$6 (152-

183 bp). >$ /-(8µ0 1 (phoenix canariensis-2)  µ- &0 /-;8µ0&0 2 40( 3 -<$%) /(0K$"G6 

'&$ µ-8-D$6 &$% 2"$(5)&$6 20"$%'(*O$)&06 2$,%µ$"K('µ5. >0 /-;8µ0&0 5, 6 40( 7 

G/@'0) 5,0 PCR 2"$N5) 8(0 &$) -44()3&9 mPdCIR093, µ-8GD$%6 170-180 bp, /3,0/9 

&$ 0)0µ-)5µ-)$ µG8-D$6 (153-184 bp). 7&$ /-;8µ0 5 $ -44()3&96 G<-( %L"(/;'-( µ3 

-2(D%µ3&9 2-"($<9 )$%4,-$&(/;@) (20"02"$N5)). >0 2 /-;8µ0&0 9 40( 10 8(0 &$) 

-44()3&9 mPdCIR093 G/@'0) 40( &0 2 PCR 2"$N5) µ-8GD$%6 160-180 bp, /3,0/3 &$ 

0)0µ-)5µ-)$ µG8-D$6 (153-184bp). >$ /-;8µ0 9 µ- &$ /-;8µ0 10 ,58@ &36 µ-8*,36 

/(0K5"06 '&$ µ94$6 2"$N5)&$6 20"$%'(*O$%) 2$,%µ$"K('µ5 $"0&5 '&3 234&9 

080"5O36. 

                                                      
       L       1       2        3        4       L        5        6        7        8         L       9      10      11 

 
 

                   

             Primer: mPdCIR085               Primer: mPdCIR093           Primer: mPdCIR093 

1: phoenix canariensis-2 
2: phoenix dactylifera-1 
3: phoenix dactylifera-2 
4: NEGATIVE 
5: phoenix canariensis-2 
6: phoenix dactylifera-1 
7: phoenix dactylifera-2 
8: NEGATIVE 

9: phoenix canariensis-1 

10: Preveli1-DNA1 

11:NEGATIVE 

L. 50bp DNA Ladder 

*?@H>A 3.6: I34&9 080"5O36 5 /-(8µ*&@) &$% 2-("*µ0&$6 µ-&* 025 -);'<%'3 µ- &$) -44()3&9 mPdCIR085 
'&0 0"('&-"* &36 -(45)06 40( µ- &$) mPdCIR093 '&3 µG'3 40( '&0 /-.(* &36 -(45)06. 

 

 

 

 

 



!
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3.3 ,?AQT0?CµHB DT> .07WH>DT> D3B PCR C/ $0?Q7/?FE 
:2/@D07IH03C3 

12-(/9 3 /(0<@"('&(49 (40)5&3&0 &36 3,-4&"$K5"3'36 µ-  234&9 080"5O36 /-) 

-;)0( -20"496 8(0 &$) -)&$2(µ5 /(0K$"=) ,;8@) )$%4,-$&(/(4=) L*'-@), 

<"3'(µ$2$(9'0µ- &3 &"(<$-(/9 3,-4&"$K5"3'3 &$% 8-)-&(4$F 0)0,%&9 ABI310 (Perkin 

Elmer). J %Q3,9 /(0<@"('&(49 (40)5&3&0 40( 3 04";L-(0 &@) µ-&"9'-@) -;)0( %Q;'&36 

'3µ0';06 8(0 &3) 0)*,%'3 &@) µ(4"$/$"%K$"(4=), 40D=6 2 L*'-(6 /(0K$"* 40&* &3) 

µG&"3'3 -;)0( 2(D0)5 )0 0,,$(='$%) &0 02$&-,G'µ0&0. 7%)$,(4* 0)0,FD340) 44 

/-;8µ0&0, &0 $2$;0 2-"(,*µL*)$%) 22 *&$µ0 K$;)(40 '- 2 &52$%6 (loci) (I;)0406 3.2). 

J µ-,G&3 µ5)$ 2 &52@) 025 &$%6 3 2$% -;<- 0"<(4* '<-/(0'&-; )0 µ-,-&9'$%µ-, 

$K-;,-&0( '- 2(D0)5 ,0)D0'µG)$ '<-/(0'µ5 -)56 O-%8*"( -44()3&=) (mPdCIR078) 025 

&$%6 Billotte et al., 2004, 40D=6 5,-6 $( '%)D94-6 PCR 2$% /$4(µ*'0µ- /-) µ06 

G/@'0) -)('<%µG)$ 2"$N5).  

P( -44()3&G6 &$% &52$% 1 (mPdCIR085), -2('3µ*)D340) µ- &3) <"@'&(49 HEX -)= 

$( -44()3&G6 &$% &52$% 2 (mPdCIR093) µ- &3) <"@'&(49 >1>, /;)$)&06 µ0F"$ 40( 

2"*'()$ <"=µ0 4$"%K9 0)&;'&$(<0, '&3) 0)*,%'3 &$% 3,-4&"$K-"$8"*µµ0&$6. E2-(/9 

$ K$;)(406 -;)0( /(2,$-(/96 $"80)('µ56, 3 F20".3 µ(06 4$"%K96 '&$ 

3,-4&"$K-"58"0µµ0 %2$/3,=)-( $µ5O%8$ *&$µ$, -)= 3 F20".3 /%$ 4$"%K=) 

-&-"5O%8$ *&$µ$.  
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.1>A@AB 3.2: P( 2$,%µ$"K('µ$; µ(4"$/$"%K$"(4=) 0)* &52$ 2$% 2"$G4%Q0) G2-(&0 025 0)*,%'3 
&"(<$-(/$F6 3,-4&"$K5"3'36  

,/1JµADA DNA 
$HO7B 1 ( locus) $HO7B 2  (locus) 

+,,3,5µ$"K$1 +,,3,5µ$"K$2 +,,3,5µ$"K$1 +,,3,5µ$"K$2 

out-preveli-2 164 bp 164 bp 169 bp 169 bp 

preveli-DNA1 166 bp 166 bp 171 bp 171 bp 

Martsalo 4 164 bp 164 bp 169 bp 169 bp 

out-preveli-1 164 bp 164 bp 169 bp 169 bp 

L-40-1 164 bp 164 bp 169 bp 169 bp 

AGP-1 164 bp 164 bp 169 bp 169 bp 

Plakias 2-A 164 bp 164 bp 169 bp 169 bp 

Plakias-1-C 164 bp 164 bp 169 bp 169 bp 

Preveli 1-1 164 bp 164 bp 169 bp 169 bp 

ch2-B 164 bp 164 bp 169 bp 169 bp 

Kafavathia 148 bp 148 bp 157 bp 157 bp 

Vai in 1 164 bp 164 bp 169 bp 169 bp 

out-Vai1 164 bp 164 bp 171 bp 171 bp 

L-5 160 bp 170 bp 169 bp 179 bp 

Ch4-A 164 bp 164 bp 169 bp 169 bp 

Ch1a 164 bp 164 bp 169 bp 169 bp 

phoenix 
canariensis-1 

148 bp 148 bp 155 bp 155 bp 

phoenix 
canariensis-2 

148 bp 148 bp 155 bp 165 bp 

phoenix 
dactylifera-1 

170 bp 178 bp 171 bp 171 bp 

phoenix 
dactylifera-2 

178 bp 178 bp 169 bp 171 bp 

NATO-2 168 bp 176 bp ^^ ^^ 

L-30-A 164 bp 164 bp ^^ ^^ 
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7&(6 -(45)-6 3.7 40( 3.8 20"0&3"$Fµ- &0 3,-4&"$K-"$8"*µµ0&0 025 2 *&$µ0 &$% 

>52$% 1 40( &$% >$2$% 2 0)&;'&$(<0. P( 4$"%KG6 µ- 4544()$ <"=µ0 -;)0( $ /-;4&36 

GS500 $ $2$;$6 G<-( -2('3µ0)D-; µ- &3) <"@'&(49 TAMRA 40( <"3'(µ$2$(-;&0( 8(0 

&3) 04"(L9 µG&"3'3 &$% -)('<%µG)$% 2"$N5)&$6 PCR. V&'( '&3) -(45)0 3.7 &$ *&$µ$ 

“L-5” &$% &52$% 1 -;)0( -&-"5O%8$ /;)$)&06 2 µ0F"-6 4$"%KG6 -)= '&$ *&$µ$ “preveli-

DNA1” 3 µ(0 µ5)$ 4$"%K9 $µ$,$8-; $µ5O%8$ *&$µ$. +)&;'&$(<0 '&3) -(45)0 3.8 &$ 

*&$µ$ “Vai in 1”  -;)0( $µ5O%8$ '&$) &52$ 2, -)@ $( 2 4$"%K-6 &$% 0&5µ$% “L-5” 

%2$/3,=)$%) &3) -&-"$O%8@&;0 &$%. B0&0 &3)  20"0&9"3'3 &@) 

3,-4&"$K-"$8"0µµ*&@) -)&$2;O$)&0( 4*2$(-6 µ(4"5&-"-6 4$"%KG6 04"(L=6 /;2,0 '&(6 

µ-8*,-6 4$"%KG6. +%&G6 &(6 4$"%KG6 µ- /(0K$"* µ(0 L*'3 025 &3) µ-8*,3 4$"%K9 /-) 

&(6 ,0µL*)$%µ- %25Q3, /(5&( $K-;,$)&0( '- 20"02"$N5) 40&* &3) -);'<%'3 µ- PCR. 

>0 02$&-,G'µ0&0 025 &3) 0)*,%'3 5,@) &@) 3,-4&"$K-"$8"0µµ*&@) µ06 G/@'0) 

µ(0 8-)(49 -(45)0 '<-&(4* µ- &$ 2$,%µ$"K('µ5 2$% -)&$2;O-&0( '- 0%&* &0 *&$µ0 

'&$%6 '%84-4"(µG)$%6 /%$ &52$%6. S2@6 20"0&3"$Fµ- '&$) I;)040 3.2, 20"5,$ 2$% 

&$ 2$'$'&5 -&-"5O%8@) 0&5µ@) -;)0( µ(4"5 40D=6 -)&$2;'&340) µ5)$ 3 -&-"5O%80 

*&$µ0 '&$) 4*D- &52$, $ %Q3,56 2$,%µ$"K('µ56 0%&=) &@) /%$ &52@) /-;<)-( (40)56 

)0 /(0<@";'-( &0 -;/3 &$% K$;)(40. #GL0(0 3 0.($2('&;0 &$% /(0<@"('µ$F, 

<"3'(µ$2$(=)&06 µ5)$ /%$ &52$%6, /-) -;)0( (/(0;&-"0 %Q3,9 5µ@6 -;)0( (40)9 8(0 )0 

µ06 /='-( µ(0 2"=&3 -(45)0 8(0 &$) /(0<@"('µ5 &$% P. theophrasti 025 &$) P. 

dactyliphera 40( &$) P. canariensis. V&'( 04$,$FD3'- 40&0'4-%9 /-)/"$8"0µµ*&@) 

UPGMA 8(0 &3) 0254&3'3 2($ .-4*D0"36 -(45)06 '<-&(4* µ- &3) $µ0/$2$;3'3 40( &(6 

8-)-&(4G6 02$'&*'-(6 µ-&0.F &@) 0&5µ@) K$;)(40. 
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*?@H>A 3.7: J,-4&"$K-"58"0µµ0 0&5µ@) L-5 (A) 40( preveli-DNA1 (B). H- 4544()$ <"=µ0 
K0;)-&0( $ /-;4&36 GS500-TAMRA. 

 

 

"ZJkh! "BJkh!
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*?@H>A 3.8: J,-4&"$K-"58"0µµ0 0&5µ@) L-5 (A) 40( Vai in 1 (B) µ- &3 µGD$/$ &"(<$-(/$F6 
3,-4&"$K5"3'36. H- 4544()$ <"=µ0 K0;)-&0( $ /-;4&36 GS500-TAMRA. 
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3.4 5ADAC@/NE F/>F07J0AµµKDT> 

J 0)*,%'3 &@) 02$&-,-'µ*&@)  &$% 2;)040 3.2 G8()- µ- &$ ,$8('µ(45 Power Marker 

v3.25 (Liu K. and Muse S.V., 2005). P( 8-)-&(4G6 02$'&*'-(6 %2$,$8;'&340) 40&0 

Nei1983 40( 0)0,FD340) µ- &3 µGD$/$ UPGMA (unweighted pair group method with 

arithmetic means) µ- 02$&G,-'µ0 /-)/"58"0µµ0 µ- ";O0 (1(45)0 3.9). J ";O0 '- G)0 

/G)/"$ /-;<)-( &$) 4$()$ 2"58$)$ &@) -(/=) 2$% 2-"(,0µL*)-( -)= '%8<"5)@6 

/3,=)-&0( 3 -.-,(4&(49 40&-FD%)'3 40( &0 -.-,(4&(4* µ$)$2*&(0 µG'@ &@) $2$;@) G)0 

9 2-"(''5&-"0 -;/3 2"$9,D0) 025 4*2$($ *,,$. 

 
1(45)0 3.9. !-)/"58"0µµ0 µ(4"$/$"%K$"(4=) µ- &3) µGD$/$ UPGMA 
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7&$ /-)/"58"0µµ0 µ- ";O0 (1(45)0 3.9) 2$% 2"$G4%Q- µ- &3) µGD$/$ UPGMA 

µ2$"$Fµ- )0 .-<@";'$%µ- 3 $µ*/-6 0&$µ=) K$;)(40. 7%84-4"(µG)0, 3 2"=&3 $µ*/0 

2$% .-<@";O-( 40( L";'4-&0( '- µ04"()9 8-)-&(49 025'&0'3 025 &0 %25,$(20 *&$µ0 40( 

-;/3, 2-"(,0µL*)-( &0 *&$µ0 &$% -;/$%6 P. canariensis 40( &$ *&$µ$ “kavafathia” 2$% 

2$,F 2(D0)5 )0 0)94-( '&$ -;/$6 P. canariensis. 7&3) '%)G<-(0, 3 /-F&-"3 $µ*/0 2$% 

/(04";)$%µ- 02$&-,-;&0( 025 &0 /%$ P. dactyliphera 40( &0 *&$µ0 “out-vai1” 40( 

“preveli-DNA1” 2$% -)= 2('&-F-&0( 5&( 0)94$%) '&$ -;/$6 P.theophrasti, '&$ 

/-)/"$8"0µµ* µ06 L";'4$)&0( '- 4$)&()9 8-)-&(49 025'&0'3 02$ &0 P. dactyliphera. 

7&3) &";&3 $µ*/0 2$% -;)0( 2$,%2,3DG'&-"3 025 &(6 /%$ 2"$38$Fµ-)-6 -)&$2;O$)&0( 

5,0 &0 %25,$(20 *&$µ0 /;)$)&06 µ(0 2"=&3 -(45)0 5&( $ P. theophasti µ2$"-; )0 

02$&-,-; /(0K$"-&(45 -;/$6 025 &$) P. dactyliphera. +%&5 %2$/3,=)-&0( 4%";@6 025 

&3) 8-)-&(49 025'&0'3 2$% 20"5,$ /-) -;)0( &$ ;/($ µ-8*,3 52@6 0%&9 µ- &$)  P. 

canariensis 0,,* -;)0( (4*)3 )0 /(0K$"$2$(9'-( &0 /%$ -;/3. #GL0(0 3 µ(4"9 8-)-&(49 

025'&0'3 µ2$"-; )0 %2$/3,=)-( -)0 -.-,(4&(45 µ$)$2*&( µG'0 025 &$ $2$;$ $ 

P.theophrasti 2"$9,D- 025 &$) P. dactyliphera. 
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5*6()(&" 47 

 

 

%#;.*-(%;($( 

 

 
7&3) 20"$F'0 -"80';0 G8()- µ(0 2"=&3 2"$'2*D-(0 8(0 &$) 8-)-&(45 /(0<@"('µ5 

&$% P.theophrasti 025 &$%6 P. dactyliphera 40( P. canariensis. ?(0 0%&5 &$) '452$ 

'%,,G<D340) /-;8µ0&0 025 &$2$D-';-6 2$% L";'4-&0( $ P.theophrasti 40( '&3) '%)-<-;0 

G8()- <"9'3 &$% µ$"(04$F /-;4&3 SSR (H(4"$/$"%K$"(4*) 8(0 &$) -)&$2('µ5 &36 

8-)-&(496 20"0,,04&(45&3&06 µ-&0.F &@) /(0K5"@) 0&5µ@) K$;)(40. P ,58$6 2$% 

-K0"µ5'D34- $ µ$"(0456 /-;4&36 SSR -;)0( 5&( L";'4-&0( '- 0KD$);0 '&$ 8$)(/;@µ0, 

-;)0( '%84%";0"<$6 /-;4&36 40( G<-( %Q3,9 -20)0,3Q(µ5&3&0. V&'(, 3 µ-,G&3 20 

0&5µ@) '- 2 &52$%6 20"$%';0'- (40)5 2$,%µ$"K('µ5 8(0 &$) /(0<@"('µ5 40( &3) 

$µ0/$2$;3'3 &@) 0&5µ@) K$;)(40 '- &"-(6 0)0µ-)5µ-)-6 $µ*/-6, $( $2$;-6 02$&-,$F) 

&0 &";0 -;/3 K$;)(40. >$ 2($ -)/(0KG"$) '%µ2G"0'µ0 -;)0( 5&( $ P.theophrasti  K0;)-&0( 

)0 -;)0( .-<@"('&5 -;/$6 0,,* '- 4$)&()9 8-)-&(49 025'&0'3 025 &$) P.dactyliphera. 

#GL0(0, $ 0"(Dµ56 &@) &52@) 40( 0&5µ@) 2$% <"3'(µ$2$(9D340) 9&0) -20"496 8(0 )0 

/(0<@";'-( &0 -;/3 K$;)(40 0,,* /-) 4";)-&0( -20"496 8(0 0'K0,9 '%µ2-"*'µ0&0 

40D=6 3 µ-,,$)&(49 µ-,G&3 2-"(''5&-"@) 0&5µ@) µ- 2-"(''5&-"$%6 SSRs µ$"(04$F6 

/-;4&-6 4";)-&0( 0)0840;0. 
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