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-4*5!)( 6#(7!**3('$%&'()( (.#$1(-$'38  

«932+#3'*:3; )(*+"$#*,-!''4; $)#$#'4; +'3-!#*3,!,»  

(932+#3'*:) 
 

*>?@ABCDB  .-., "-# .3(%. '$+: 

 !"!#$%&'(! )(*+"$#*,-!''(! ./"0!,'(! +2#!0"!'3! '$+:3 

<'*,3,+, (.=!; )!'!,3:3 3>. ?.<. @$-3%(-$ A(**3;*:(; $:$"!>33 '$+: 

(9(*:-$) 
 

)9BDEFDB !.#., "-# *.-B. '$+:, $:$"!>3: ACDE? 

F(*+"$#*,-!''(! '$+2'(! +2#!0"!'3! @*!#(**3;*:3; '$+2'(-3**%!"(-$,!%&*:3;  

3'*,3,+, )!'!,3:3 3 *!%!:G33 6%("(-4B #$*,!'3; 3>. <.@. 932+#3'$ 

A(**!%&B(1$:$"!>33  (932+#3'*:) 
 

 !"!#$%. 2304546.7.308459 15 SSR-60:;<08 ; <03=08 >?605. <@6@:A.. 3476.B59C <=345 D6> 89>8-

6@5.> E@5@=.B@<:0E0 F06.103G.714.  

&'()!*+! ,'-*$: >?605>, 1.:30<4=@66.=9, E@5@=.B@<:.H F06.103G.71, SSR-4546.7 
 

Summary. The fifteen of SSR-loci of apple varieties, which were selected in the different countries, were 

analyzed to identify their genetic polymorphism. 

Key words: apple, microsatellites, genetic polymorphism, SSR-analysis 

 

.*!/!01!. I@6@54F3486@559H 89?03 30D.=@6J<:.C F43 D6> <:3@K.845.> 754B.=@6J-

50 <0:34K4@= 34?0=; <@6@:A.05@34 . F089L4@= @@ MGG@:=.850<=J. ND5.1 .7 F@38054B46J-

59C M=4F08 D4550H 34?0=9 >86>@=<> 0A@5:4 E@5@=.B@<:0E0 347500?347.> <@6@:A.0550E0 

14=@3.464. / F0<6@D5@@ 83@1> L.30:0@ F3.1@5@5.@ 54 M=01 M=4F@ 54C0D>= 106@:;6>359@ 

143:@39, F07806>OK.@ ;<:03.=J 0A@5:;. ND5.1. .7 =4:.C 143:@308 >86>O=<> F30<=9@ 

F08=03>OK.@<> F0<6@D084=@6J50<=. – 1.:30<4=@66.=9. 

!546.7 1.:30<4=@66.=59C F0<6@D084=@6J50<=@H (SSR-4546.7) F3@D<=486>@= <0?0H 

;5.8@3<46J5;O <.<=@1; D6> 4546.74 54<6@D;@19C .71@5@5.H 54 ;3085@ >D@350H ( + . 

L.30:0 .<F06J7;@=<> 8 .<<6@D0845.>C E@5@=.B@<:0E0 F06.103G.714 F0F;6>A.H 34<=@5.H. 

/ C0D@ 34?0=9 541. ?96 F304546.7.30845 F06.103G.71 ( + <03=08 >?605. <@6@:-

A.. 3476.B59C <=345 1.34 < .<F06J70845.@1 SSR-4546.74. 
 

234!5%+ 1 6!%-/+ 1,,'!/-*$017. P.060E.B@<:.1. 0?Q@:=41. .<<6@D0845.> F0-

<6;R.6. <03=4 .7 :066@:A.. / --).*2' .1. -./. S.B;3.54. T:<=34:A.> ( + ?964 

F308@D@54 F0 1@=0D.:@ TD843D<4 [1] 8 <0?<=8@550H 10D.G.:4A.. < F3.1@5@5.@1 0B.<=:. 

0= F06.G@506J59C <0@D.5@5.H C603.D01 6.=.>. !1F6.G.:4A.O F3080D.6. 8 F3.?03@ 

GeneAmp 9700 F30.780D<=84 G.319 «AppliedBiosystems» .6. (&-96 G.319 «( +-

=@C5060E.>». 

'@4:A.0554> <1@<J D6> 2I' 0?Q@101 15 1:6 <0D@3R464: 20 5E ( +, 1,5 1SdNTP, 

2,5 1S MgSO4, 10 FS :4RD0E0 F34H1@34, 1 @D. Taq-F06.1@3479 . 10C <=45D43=50E0 2I'-

?;G@34. 

                                                 
* '4?0=4 F308@D@54 F3. G.545<080H F0DD@3R:@ S.5.<=@3<=84 0?3470845.> . 54;:.  

  '0<<.H<:0H U@D@34A.. )+ V16.S04.11.0023 
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!546.7 E@5@=.B@<:0E0 F06.103G.714 <03=08 F3080D.6. < .<F06J70845.@1 1.:30<4-

=@66.=59CF34H1@308 [2]. '@4:A.O F3080D.6. F0 <6@D;OK@H F30E3411@: 940C – 21.5 30<; 

4 A.:64: 650C – 30< , 720C – 1 1.5 F3. M=01 =@1F@34=;34 0=R.E4 F34H1@34 < :4RD91 A.:-

601 F05.R4@=<> 54 10C; 30 A.:608: 940C – 30<, 600C – 1 1.5, 720C – 1 1.5; 720C – 5 1.5. 

'47D@6@5.@ F30D;:=08 41F6.G.:4A.. < 1.:30<4=@66.=591.F34H1@341. F3080D.6. 

F;=@1 M6@:=30G03@74 8 F06.4:3.641.D501 E@6@ (2!!)) 8 :41@3@ (BIO-RAD). / :4B@<=8@ 

?;G@350H <.<=@19 .<F06J70846. &/%. 230>86>6. E@6J, .<F06J7;> 150E0:34=59H 1@=0D 

F30>8:. (Benbouzaetal., 2006). 
 

23,89/!01! #!:8';%$%-*. +;6J=;359@ <03=4 >?605. F3@D<=486>O= <0?0H <60R59@ 

E.?3.D9 1@RD; 5@<:06J:.1. D.:.1. 8.D41. (Malussilvestris, Malussieversii, 

Malusorientalis, Malusbaccata), :0=039@ F30.734<=4O= 8 3476.B59C F3.30D50-

:6.14=.B@<:.C 7054C. *3@D. =4:.C E.?3.D08 54.?06JL;O 306J 8 3478.=.. :;6J=;350E0 

F60D080D<=84 <9E346. E.?3.D59@ 8.D9 (M x prunifolia, M x floribunda, M x zumi . D3.), :0-

=039@ 8075.:6. 54 E345.A4C 43@4608 . >86>O=<> ?06@@ ;<=0HB.891. . F3.<F0<0?6@559-

1., B@1 B.<=9@ 8.D9 [3]. 

P96. F308@D@59 .<<6@D0845.> F0 .7;B@5.O E@5@=.B@<:0E0 347500?347.> 0=@B@<=-

8@559C . 743;?@R59C <03=08 >?605..  

 41. F304546.7.308459 15 1.:30<4=@66.=59C 60:;<08 54 56 34<=@5.>C >?605.. 

2I' F30D;:=9 F3@D843.=@6J50 8.7;46.7.30846. 54 4E4307501 E@6@, B=0?9 F0D=8@3D.=J, 

B=0 41F6.G.:4A.> F30L64 ;<F@L50. 20<6@ M=0E0 41F6.G.:4= 347D@6>6. 1@=0D01 M6@:-

=30G03@74 8 40% F06.4:3.641.D501 E@6@. (4559H 1@=0D F07806.6 347D@6.=J G34E1@5=9, 

0=6.B4OK.@<> 54 1 F43; 5;:6@0=.D08. 23. 41F6.G.:4A.. ?96 F06;B@5 .5D.8.D;46J59H 

54?03 G34E1@5=08 D6> :4RD0E0 .7 0?347A08. /<@ .<F06J7;@19@ 8 34?0=@ 143:@39 89>8.6. 

89<0:.H ;308@5J 1@R<03=080E0 F06.103G.714 (=4?6.). 
 

#.<60 G34E1@5=08 . ;308@5J 0?K@E0 F06.103G.714, 89>86>@19H  

< F010KJO .<F06J7084559C SSR F34H1@308 
#.<60 G34E1@5=08 

<F@:=34 
234H1@3 20<6@D084=@6J50<=J F34H1@34 

8<@E0 F06.-

103G59C 

"308@5J  

F06.103G.714, % 

CH05g03 ataaggatacaaaaa ccc tacaca g 15 15 100 

CH03d11 acccca cag aaaccttct cc 16 16 100 

CH04e03 ttgaagatgtttggctgtgc 16 16 100 

COL aggagaaaggcgtttacctg 10 10 100 

CH02c02b tgcatg cat ggaaacgac 10 10 100 

CH02g04 ttttacctttttacgtacttgagc g 18 18 100 

CH03d12 gcc cag aagcaataagtaaac c 16 16 100 

CH03d07 caaatcaatgcaaaactgtca 20 20 100 

CH03d01 cgcaccacaaatcca act c 11 11 100 

CH03d08 cat cag tctcttgcactggaa a 16 16 100 

CH01f03b gtaatggaaata cag tttcacaa 15 15 100 

CH05g08 ccaagaccaaggcaa cat tt 12 12 100 

CH04c07 ggccttccatgtctcagaag 13 13 100 

CH03a04 gacgcataacttctcttccac c 18 18 100 

Md-Exp7 caaaagtttgtggccgtgacaa 11 11 100 

 /<@E0: 217 217 100 

 *3@D5@@: 14, 5 14, 5 100 
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 4 F>=54DA4=. F06;B@559C M6@:=30G03@E34114C 8<@E0 ?960 89>86@50 217 G34E1@5-

=08 3471@301 0= 76 D0 250 F.5. /<@ 41F6.G.A.3084559@ G34E1@5=9 0:4746.<J F06.103G-

591. . 89>86>6. 3476.B.> 1@RD; 0?347A41.. #.<60 G34E1@5=08, 41F6.G.A.3;@19C 0D-

5.1 F34H1@301, 843J.308460 0= 10 (CH02c02b) D0 20 (CH03d07) . 8 <3@D5@1 8 F@3@<B@=@ 

54 F34H1@3 <0<=48.60 14,5, B=0 <8.D@=@6J<=8;@= 0 89<0:01 ;3085@ F06.103G.714 34<-

<14=3.84@19C 60:;<08 1.:30<4=@66.=59C F0<6@D084=@6J50<=@H E@5014 >?605.. &4:.@ 89-

<0:.@ F0:4745.> :0MGG.A.@5=4 F06.103G50<=. <07D4O= F0=@5A.46 D6> .<F06J70845.> 

F30<=9C F08=03>OK.C<> F0<6@D084=@6J50<=@H 8 :4B@<=8@ 106@:;6>359C 143:@308 D6> 

.D@5=.G.:4A.. <03=08. 

 4 0<50845.. 4546.74 M6@:=30G03@E3411 ?96. 34<<B.=459 E@5@=.B@<:.@ 34<<=0>5.> 

1@RD; 0?347A41. F0F4350. 23. M=01 F3080D.=<> 89B.<6@5.@ :0MG.A.@5=4 <C0D<=84 (4H-

<054 1@RD; F4341. 0?347A08. P960 ;<=45086@50, B=0 ; .<<6@D084559C 0?347A08 754B@5.> 

:0MGG.A.@5=08 E@5@=.B@<:.C 3476.B.H 843J.3;O= 8 F3@D@64C 0= 0 (1@RD; <03=41. )464 . 

206.5:4) . 0,7 (1@RD; <03=41. !3:4D 6@=5.H . !3:4D 7.15.H). 

* F010KJO SSR-4546.74 ?960 F06;B@50 D0<=4=0B50@ :06.B@<=80 F06.103G59C 

G34E1@5=08 D6> F308@D@5.> <=4=.<=.B@<:0H 0?34?0=:..  4 3.<;5:@ .70?34R@50 34<F060-

R@5.@ <03=08 . G031 >?605. 8 E64859C :003D.54=4C. +4: 8.D50 .7 E34G.:4 34<<@>5.>, ; 

.<<6@D;@19C 0?347A08 F0650<=JO 0=<;=<=8;@= :4:4>-6.?0 E3;FF084> D.GG@3@5A.4A.>. 

!546.7 6.=@34=;359C D4559C F0:4746, B=0 G031.30845.@ :64<=@308 F3. 0A@5:@ E@-

5@=.B@<:0E0 347500?347.> ; <03=08 . 8.D08 >?605. 74=3;D5@50.  4F3.1@3, "3?4508.B . 

<048=0341. ?96 F308@D@5 4546.7 20 1.:30<4=@66.=59C 60:;<08 ; 40 0?347A08 >?605., 

F3.54D6@R4K.C 347591 <03=41 . 8.D41. 23. M=01 754B@5.> ?;=<=3@F4 8 5@:0=039C :64-

<=@34C ?96. 5@754B.=@6J591. . <5.R46.<J 0= 2 D0 5 [3].  

,54B.=@6J50@ 34<C0RD@5.@ 8 34<F3@D@6@5.. 8.D08 >?605., 0=50<.=@6J50 .C :64<<.-

G.:4A.., =4:R@ 0=1@B@50 8 34?0=4C W0:45<054 [4]. /0710R50, B=0 M=0 <8>7450 < ?06JL.1 

0?Q@101 <@6@:A.0550H 34?0=9, :0=034> 8@D@=<> D6.=@6J59H F@3.0D . 8 :0=03;O 8086@B@-

54 754B.=@6J54> B4<=J <03=08 . 8.D08 >?605.. 23. M=01 89<0:.H ;308@5J F06.103G.714, 

8@30>=50, <8>745 . < 546.B.@1 ;5.:46J59C 466@6@H 8 4546.7.3;@19C 1.:30<4=@66.=59C 

60:;<4C E@5014, B=0 897984@= 74=3;D5@5.> F3. :64<=@3.74A... 

.+*-/+. 2308@D@559@ .<<6@D0845.> <03=08 >?605. <@6@:A.. 3476.B59C <=345 F0 

4546.7; 15 1.:30<4=@66.=59C 60:;<08 F0:4746. 89<0:0@ 754B@5.@ :0MGG.A.@5=4 F06.-

103G.714. *=4=.<=.B@<:.H 4546.7 5@ 89>8.6 :64<=@3.74A.. .<<6@D;@19C 0?347A08, B=0 

8@30>=50 <8>7450 < F30D06R.=@6J50H 34?0=0H F0 <07D45.O <03=08, ;<=0HB.89C : ?.0=.B@-

<:.1 . 4?.0=.B@<:.1 <=3@<<0341, 8 :0=03;O ?960 8:6OB@50 754B.=@6J50@ :06.B@<=80 D0-

50308 C07>H<=8@550-A@559C F3.754:08. 
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