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1   PINUS SYLVESTRIS L. 

1.1   P. sylvestris  

        

,     Pinus L.  . 

  Pinus     Pinophyta,   

Coniferae  Pinopsida.    2   

Cordaitanthidae   Pinidae,      .  Pinus 

    Pinales   Pinaceae,   

   ,   10   250 

 [20].   

 Pinales   3 : 

 (Abieteae),  (Lariceae)   (Pineae),  

         : 

  Lariceae, Pineae    Abieteae.   

         

,      ,  . 

 Pinus      (Pineae) [20, 21]. 

 Pinus     100      

   [22].   Pinus    

   250 ,    ё     [23].  

 Pinus      – Strobus  Pinus,   

    ,      –  .  

Strobus    38 ,  ё    : Quinquefolius, 

 3  (Gerardianae, Strobi, Krempfianae),  Parrya, 

 4  (Rzhedowskianae, Balfourianae, Cembroides, Nelsoniae). 

 Pinus     : Pinus, ё   2  
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(Pinaster, Pinus),  Trifolius,  3  (Australes, Contortae, 

Ponderosae)  1  «    » [23]. 

  Strobus   ,   

     .    

       .     

" "  (P. cembra L.),  (P. koraiensis Siebold & Zucc.), 

,    (P. sibirica Du Tour),  ,   

 (P. pumila (Pall.) Regel),   (P. lambertiana Douglas), 

  (P. monticola Douglas ex D. Don),  (P. longaeva D.K. 

Bailey)   [21]. 

 Pinus   ,      

   ,    , ,  

  .       

  ,     .  

    ,  ,   (P. sylvestris 

L.),  (P. palustris Mill.),  (P. resinosa Sol. ex Aiton),  (P. 

nigra J.F.Arnold),  (P. merkusii Jungh. & de Vriese)   [21]. 

 ,   P. sylvestris    

Pinus  Pinus  Pinus.  

1.2     
     P. sylvestris   

  [23].  

         

   . . .    5 

 P. sylvestris,       

     . 

– P. sylvestris L. subsp. sylvestris —  ,  — 

, .      3  4 ,  

 .        8  

12,    12  15.     

.       ,  
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  .      

,  62° . .,     . 

– P. sylvestris L. subsp. hamata (Steven) —  ,  — 

.     3  4 ,   

.        4  8. 

    .      

  .       . 

─ P. sylvestris L. subsp. lapponica Fries —  ,  — 

.      5  6 ,   – 

 7  9.     3  3,5 ,   5 

.      3  3,5 ,    . 

   62° . .    . 

─ P. sylvestris L. subsp. sibirica Ledebour —  ,  — 

.     5  6 ,   –  7 

 9.     4  5,5 .      4  

5 ,    .      

  8  10,     12.   

    62° . .   52° . . 

─ P. sylvestris L. subsp. kulundensis Sukaczew —  ,  

— .     5  6 ,   –  

7  9.     6  8 ,   

 10-12 .      5 ,   

   6,5  7 .     

   12  14,    20   26. 

        ,  

   52° . .    ё   

. 

     . .   

 ,   ,  ,   

 ,    . ,     

 [24]. 
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1.3      

      , ,  

 20-40   .       ,  

  , .   - , 

  ,   - .    

  ,  - , .   

 - , , -  , 6-12   

.  -  ,  ,  ,  

     .   

 2,  4-7     2   ,  3 .  

  8   ,   [9].   

    ,    

  1-3  ,    ,  

   [25].     ,   

 , ,   - ,    2,5  7  

 2-3   ,  .      2-3  

  .       

,     ,  - , 

  , .   3-4   .   

- ,    .    3  

 .  1    115-125    

.    4  7 .   

       .   

-  ,     - .  

     .    

 :      ,   –  . 

          . 

   .     

 ,         -

       [9] (  1). 
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 1 –  . 1-   , 2 -   , 3 -   

 , 4 -   , 5 -    , 6 -   

, 7 - , 8 - , 9 -   , 10 -    [9] 

      , 

   ,       

,      1000 . P. sylvestris  

   ,       

 ,     .  

    [26].      

   ,    

,       

    ,    . 
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      ,   

    [27]. 

      , 

    .     

   15-20 ,    –  25 ,   40-50 , 

    .    15 ,  

    40 .      2-4 

,       5-6 .  

  15-20   ,   30-33%  

.      300-350  [9]. 

     ,  

 , . 

   P. sylvestris   70° . .  

 ,     ,    

    ,     

  1800-2100   . 

          

       65-68° . .  ,    70 ° . 

.       60° . .;   

   -    . ,   

 .        .   .   

,  P. sylvestris    ,   800-1000  

 .         

(  48˚33′ . .),   ,      .  

       , 

          

        ,      

   [9]. 
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1.4 Э       

     -

 .        

       ,  

    ,  ,  

.        . 

       , 

      [9].  

   P. sylvestris –  ,  

,     , ,  

  ё  [4].      . 

         

    .   ,    

    ,    [25]. 

       ё 

:       ,   

   –  ,     

.    P. sylvestris    

 ,   .     

   -     

, -      [28]. 

   « »   , 

 «   » – L-   

    P. sylvestris [29].  

     ,    

   ,     

  [21].  P. sylvestris,    

   –   («  

»),        
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 ,      

  [30]. 

   P. sylvestris    

    ,   

  . ,      ё 

        

 ,       

  ,    . 

       

 ,    ,    

   ,        

  .  ,    

       

  ,     

    [31]. 
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2 - Ы      

2.1     -  

        

    ,  

    ,     

  .      

   ,   

 - . -    

    ,   

  ,    . 

         

  (  ),      

(  ),       2 - . 

        

    ,   -    . 

- ,        

    . - ,  

 -       

    ,       

.    ,   -  

  :    (  

)   (Y- )  ,   

 ,   ,  

  ,     

 ,   . 

     - : 

        ,   

 ,        

     .  

  -     
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    ,      , 

     [2].  

      -    

   ,   , 

   [32].  . .   -

         :  

1. ,    ,   -

; 

2. ,    ,   

  ; 

3. ,    ,   

 - . 

     , 

,  ,   ,  , 

    . , 

  ,   -    

 1 [33]. 

 1 –   -  [33] 

     
 

 
  

, 
  

-
 

– RFLP (1980)  – 
  

 
 

–  (1985) 

, 
  

 

– SSR (1989) –  
 

 
( ) 

– STS (1989) –  
, 

  
– SSCP (1989) – 

 
 

  

– RAPD (1990) –  
 

  
– ISSR (1994) – 

 
 

– AFLP (1995) – 
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  1 

     
, 
  

 

– SCAR (1993) – 
 

, 
 

 
 

– CAPS (1993)  – 
  

 
 

 

– SSAP (1997) – 
  

 
  

– IRAP (2006) – 
 

 
 

 
 

, 
  

 
-  

– SNP  (1998) – 
 

 

– DarT (2001)  – -
   
  

 

      

 - .  1980-      

- ,    ,   -

.       -

,   2000-     , 

   ,    - .  

        

      ,    

  [33]. 

. .  ,      

        

  ,   .  

     : 

 ;     

    , ;   -  

      [34]. 

2.1    
      

  .   
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–         

    ,   

  ,   ,  

      

 -  .  

« »      ,    

,       

   .      

 –       

      .  

     

 ,    . 

 –  ,    ,  

. ,   ,   -, 

-, -,  ,    100 . . 

   : , STMS (Sequence Tagged 

Microsatellite Site), STR (Short Tandem Repeat), SSR (Simple Sequence Repeat). 

         

      

 ,   .  

    ,     

      .    , 

         

,      . 

        

  [3].  

      

     ,    

,     .    

     ,      
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      , 

             

.  

       

:     , 

      ,  

       

       

,  ,   .   

,     ,  

   . ,  

   ,  , 

       (  

« »).      

      ,  

     –   

       

[2].  

2.3     Pinus L. 

       

       

       

,         

    .   , 

       

  -  ,    

     

,   . 

       

       , , 
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 SSR (Simple Sequence Repeat) ё   Taxus contorta [4], 

Taxus cuspidata [5], Larix sibirica [6], Pinus sibirica [7]. 

  Pinus      

  .      

      Pinus,   P. sibirica [7, 

35], P. cembra [36], P. pumila [37], P. strobus [38], P. tabuliformis [39], P. pinaster 

[40], P. taeda [41], P. densiflora [42, 43, 44], P. canariensis [45], P. lambertiana 

[46].  ,     P. 

sylvestris    . 

      

      . . , . 

.       

,    P. sylvestris,    P. taeda [8, 47, 48]. 

. .       

    [49].     

     SSR- ,  

   ,   ,   

    Pinus –  P. taeda, P. pinaster [18, 50, 51]. 

      (P. sylvestris), 

      

    ,      

,     2,8 × 10–4–7,1 × 10–4 

       [52].   

   ,   P. 

sylvestris  ,    P. taeda, P. pinaster [53, 54]. 

 ,        

    ,  

 ,     

  P. sylvestris     , 

 SSR-         
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Pinus (P. taeda, P. pinaster).  

     

      (  

  ABI PRISM (Applied Biosystems)),   

  ,    

 - ,  ,   1  – 

2 ,    .    

    ,  

     ,   

   . 

      

    ё   -,   

    ,   

         

 - . 
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       21  39 . 
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Ы Ы 

─  39      

  -, -,     

   140  280 . .; 

─        

   ,    

 ,    ; 

─      30  

 -   24   

    -    

   ; 

─  34       

.       

      

   (NA = 4,917; NE =2,906; HO=0,454, 

He=0,478)     , 

  P. sylvestris  .    

  ,       

     (F= -0,018±0,053),  

    ,   7,7%-   

 (F= 0,077±0,045).    P. 

sylvestris ,      3%-  

     

(FIS=0,030±0,023)   5%-   (FIT = 0,049±0,026) 

 .      

   (FST),     

   0,020±0,005. 
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1 Spac11,8 
F:AGGGAGATCAATAGATCATGG 
R:CAGCCAAGACATCAAAAATG 

(TG)16 130–154 
[8, 47, 48, 

52] 

2 Spac12,5 
F:CTTCTTCACTAGTTTCCTTTGG  
R:TTGGTTATAGGCATAGATTGC 

(GT)20(GA)1

0 
127–199 

[8, 47, 48,  
49, 50, 52] 

3 Spac11.4 
F:TCACAAAACACGTGATTCACA  
R:GAAAATAGCCCTGTGTGAGACA 

(AT)5(GT)19 112–168 [52, 55] 

4 Spac7.14 
F:TTCGTAGGACTAAAAATGTGTG  
R:CAAAGTGGATTTTGACCG 

(TG)17(AG)
21 

173–246 [52, 55] 

5 PtTX2123 
F:GAAGAACCCACAAACACAAG  
R:GGGCAAGAATTCAATGATAA 

(AGC)8 192–201 [8, 47, 48] 

6 PtTX2146 
F:CCTGGGGATTTGGATTGGGTATTTG 
R:CCTGGGGATTTGGATTGGGTATTTG 

(GAG)5 
…(CAG)8 

CGG(CAG)7 
CGG(CAG)4 

168–249 
[8, 47, 48, 
49, 51, 52] 

7 PtTx2146 
F:CCTGGGGATTTGGATTGGGTATTTG 
R:ACAGACCTTCCCCGTTCCTTTTATA 

(TGC)5CGC
(TGC)7CGC

(TGC)7 
446 

[51, 52, 
54] 

8 PtTx3013 
F:GCTTCTCCATTAACTAATTCTA 
R:TCAAAATTGTTCGTAAAACCTC 

(GTT)10 235 
[49, 50, 

51] 

9 PtTx2093 
F:AATTTGACGGGTTTTAC 
R:GTGGCACATGGATTTCT 

(CAA)3…(C
AA)9TAA(C

AA)5 
544 

[49, 50, 
51] 

10 PtTx3016 
F:CCATGCCTCCAAACTCC 
R:TCTCTTCCTCCACTCCTCTC 

(CAA)13 646 
[49, 50, 

51] 

11 PtTx3020 
F:GTCGGGGAAGTGAAAGTA 
R:CTAGGTGCAAGAAAAGAGTAT 

A16(CAA)9 385 
[49, 50, 

51] 

12 PtTx4011 
F:GGTAACATTGGGAAAACACTCA 
R:TTAACCATCTATGCCAATCACTT 

(CA)20 536 
[49, 50, 

51] 

13 PtTx3049 
F:GAAGTGATAATGGCATAGCAAAAT 
R:CAGACCCGTGAAAGTAATAAACAT 

(TG)16 413 
[49, 50, 

51] 

14 PtTx3025 
F:CACGCTGTATAATAACAATCTA 
R:TTCTATATTCGCTTTTAGTTTC 

(CAA)10 306 
[49, 50, 

51] 

15 PtTx3107 
F:AAACAAGCCCACATCGTCAATC 
R:TCCCCTGGATCTGAGGA 

(CAT)14 397 
[49, 50, 
51, 52] 

16 PtTx4001 
F:CTATTTGAGTTAAGAAGGGAGTC 
R:CTGTGGGTAGCATCATC 

(GT)15 245 
[49, 50, 

51] 

17 lw_isotig00542 
F:AACAGGAGCATATCAATCAA 
R:GTGGCATTCTACAAGCAATT 

(T) 40 257 [18, 49] 

18 lw_isotig04204 
F:CTCCGTTTGGGTTGTGTTTG 
R:ATCCTTGCCGCCAGATTTGT 

(CGGCT) 5 230 [18, 49] 

19 lw_isotig04600 
F:TCAGGGAAAATGTAGGAAAATG 
R:AATCTGTTGTTGTGGGACTTGA 

(CAG) 10 305 [18, 49] 

20 lw_isotig06440 
F:GGGACAAGGGACATCG 
R:TGGAGACTTCGGGTGC 

(AGGTTG) 5 
(AGGCTG) 

6 
298 [18, 49] 
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21 lw_isotig07383 
F:CAAACAAAAAACAGTCTGCA 
R:ATCGTCATCATCATCGTCAC 

(GAT) 8 191 [18, 49] 

22 lw_isotig10603 
F:CAAAATCGTCTACTTCTCCCCC 
R:CAAAGCAAAAGAACTCCAACGA 

(CAG) 7 196 [18, 49] 

23 lw_isotig17679 
F:TTGTTTGCCACATTGTTGCC 
R:CAAACCACCGCTGCTTCTAA 

(TTAA) 5 277 [18, 49] 

24 lw_isotig21953 
F:ATGGTGTGTTTGAAGCGGAA 
R:ATTGCAGCCACTGGTGTCTT 

(ATGGG) 7 208 [18, 49] 

25 lw_isotig26230 
F:GGGCATTACATAAACACGGG 
R:TGCCCTTGAGCATTTGATTA 

(TA) 10 260 [18, 49] 

26 lw_isotig27940 
F:GCAGGCAACAACAAAAGTGACA 
R:AGCAATCGAGTGGCAAATCTTC 

(TGGA) 5 231 [18, 49] 

27 lw_isotig00080 
F:CGGGCAAAATGACCGAAG 
R:TGGAGGAGGTAGAGGGGG 

(CCG) 6 177 [18, 49] 

28 lw_isotig00081 
F:TGCGGAAGGCGTGAGTAG 
R:TGGAGGAGGTAGAGGGGG 

(CCG) 6 290 [18, 49] 

29 lw_isotig01420 
F:TCCGTGACCCTATTACGT 
R:CGATTAGTTGCTTGCCTT 

(CTG) 5 174 [18, 49] 

30 lw_isotig02138 
F:ATGCATCTTGTCCTCTCT 
R:TTCCTGATTCACACTCCC 

(AG) 6 124 [18, 49] 

31 lw_isotig02347 
F:CTCGTCCTTCTTGTCCGC 
R:GCTATTGCTCCACTTGCC 

(TG) 7 198 [18, 49] 

32 lw_isotig03088 
F:CATTTGGTTGACTTTGTT 
R:TTGTAGTGAGATCTGTGC 

(GA) 6 235 [18, 49] 

33 lw_isotig04931 
F:TAGACCTCATCACAAACT 
R:ACAAAAACGAATACAAAT 

(AC) 6 132 [18, 49] 

34 lw_isotig02842 
F:GTGATGGTGTGGTGGCTGTA 
R:TCCTTTGTGGGAGATTGGTG 

(AGA) 5 229 [18, 49] 

35 lw_isotig04195 
F:GAGATCACCGAAACAACAAAA 
R:TACAAGTCCCAGCAAAACAAT 

(GAG) 5 189 [18, 49] 

36 lw_isotig04306 
F:GCCATTTTTTTCTTCTCTCCT 
R:GGTCGGTTTCTGAATTTCTAA 

(TCC) 7 196 [18, 49] 

37 lw_isotig05123 
F:TGTGCGTATAGGAGGTGGAG 
R:ATGAAAGGTGACAAAGCGGT 

(GAG) 6 166 [18, 49] 

38 lw_isotig06215 
F:TCAGGTGCTTACCCCTTTTC 
R:TGGCAGCTATTCCAGTCTTT 

(CAA) 5 275 [18, 49] 

39 lw_isotig11166 
F:ACACACACTGAGCTCCAATTT 
R:AGTCCCACCTCTGCTGATACA 

(TA) 7 137 [18, 49] 

40 lw_isotig12667 
F:CCAAGGTGAAAAGGAAATGA 
R:TTCTGACAGGGAGCGACTGA 

(CA) 6 199 [18, 49] 

41 lw_isotig20215 
F:AGAGGTGATCGCAGTCAAAGA 
R:TTCAAAAAGACCAAACCGTAG 

(TA) 7 186 [18, 49] 

42 psyl2 
F:TTGCTTTTGCAGAACATTCG 
R:GTCCTGCAGGCAATCAAAAT 

(GCT)5 199–211 [19] 

43 psyl16 
F:GCTCTGCCCATGCTATCACT 
R:TGATGCTACCCAATGAGGTG 

(AT)7 202–210 [19, 55] 

44 psyl17 
F:TGGTCTGCAAATCAATCGAA  
R: GGGTAGGAATGCAAGTTAGGC 

(TA)7 219–251 [19, 55] 

45 psyl18 
F:ACTACCTGGCATTCGTCCTG 
R:GGATCTGGTCCATTTCGTGT 

(GCA)7 297–306 [19] 
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46 psyl19 
F:GGCTGTAATTGGCACAGGTT  
R:CGAGGTGGTACACAGCAACA 

(GCT)7 315–324 [19, 55] 

47 psyl25 
F:CAGCACGCGTTCTTTGTATC  
R:ACCGTTGCTCGTTGTCTTCT 

(GCA)5 214–244 [19] 

48 psyl36 
F:TATCATCGAGAGCCCCAAAA  
R:GAAAGGCGAAAGCAAAAGTG 

(GTC)7 245–257 [19, 55] 

49 psyl42 
F:CAACTTCAGCCTTGCAACAA  
R:CGACTTCATTTGGAACACCA 

(TC)9 171–179 [19, 55] 

50 psyl44 
F:TCCAAGTTCGGTTCCTTGTC 
R:GACACGATGGATTCCCTGAT 

(CGG)5 166–175 [19] 

51 psyl57 
F:CCCCACATCTCTACAGTCCAA 
R:TGCTCTTGGATTTGTTGCTG 

(ACC)7 187–202 [19, 55] 

52 LOP1 
F:GGCTAATGGCCGGCCAGTGCT 
R:GCGATTACAGGGTTGCAGCCT 

(TA)10 151–186 [52, 54] 

53 LOP3 
F:GTCTCCAGCCAGTTCACCTGC 
R:CAGTGGATCTGTCACCTCCTC 

(TA)9 206–232 [52, 54] 

54 LOP5 
F:AGCCGTAAAAGCTATCTTGTG  
R:GGCATACTTACATTTTAATAA 

(TA)33 140–220 [52, 54] 

55 LOP8 
F:TATCCACCAGAAGGGCATC 
R:CGGGAGCTTTAATGATCTTGA 

(CCT)6 367 [54] 

56 LOP9 
F:GGATTCTCGTTGTGGCTGG 
R:TTGCCTTTGCACATAATATCT 

(GGC)6 135 [54] 

57 LOP11 
F:CCAGAAGGCTATAGTACAC 
R:CAACAATACAAGTAGCAATAC 

(TA)2T(TA)12 235 [54] 

58 LOP12 
F:AGGACAGTCCTTACTGCCCAA 
R:CATGTTTTCCCATGGTTTTCC 

(TA)26 156, 160 [54] 

59 SsPp_cn524 
F:CGATTGTTTTTGCCTTTTAAGC 
R:AAATATGGCGGGGTGTGC 

(AG)14 156 [53] 

60 SsrPt_AW010960 
F:ATCGACTAGGCATCAGGTGG  
R:TCCTCGTAGCCCAGCTTTTA 

(AT)9 225 [53] 

61 SsrPt_AW225917 
F:TGCATTGAAAAATACAGCGG  
R:ATTATGTACGAGGCCCCACA 

(AT)9 198 [53] 

62 SsrPt_AW981772 
F:GATCCTGTTCCTCCTCCTCC  
R:CCTGGACAGAAACAGCAACA 

(CCT)4 266 [53] 

63 SsrPt_BF049767 
F:TTTTGGGTCGTAGGAACCTG  
R:TAAAACGGGTGTCTCTTCGG 

(AG)22 227 [53] 

64 SsrPt_ctg1376 
F:CGATATTATGGATTTTGCTTGTGA  
R:AAATGCATGCCAAACTTAAATAC 

(AT)20 145 
[49, 50, 

53] 

65 SsrPt_ctg1525 
F:TTGAAACCATATAAGCAATGCC  
R:AGGACCTGGGTAAGGAGGC 

(AGG)7 173 [53] 

66 SsrPt_ctg17601 
F:CGCCATTAATATGCCTACCG  
R:ATCTCTGCGCTGCTTGAAGT 

(AAG)9 225 [53] 

67 SsrPt_ctg18103 
F:CCTGGATTCATTTGTGGCTAA  
R:CATGCCAACTTCTTGCATTG 

(AT)10 184 [53] 

68 SsrPt_ctg2300 
F:CACTTTGCGAGAGACTGCAC  
R:ACGCTGAAGGAAATCGAGAA 

(CCG)6 173 [53] 

69 SsrPt_ctg275 
F:ACGGAGATATATTGCTGGCG  
R:AAAGAATAACGTGAAACAAACCC 

(AT)16 137 [53] 

70 SsrPt_ctg3021 
F:CTCAGATTCCTCCAAATGCG  
R:CATGCAACATATGCAAACCG 

(AGC)14 234 [53] 

71 SsrPt_ctg3089 
F:CTTTCTTCACGTTGGACTTCTT  
R:TTAGCCATGGAGAGTGCAGA 

(AT)17 482 [53] 
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72 SsrPt_ctg3754 
F:TCTTTGGGTTTCTGGAGTGG  
R:GCTGTTGCTGTTGTTCTTGG 

(AGC)6 421 [53] 

73 SsrPt_ctg4363 
F:TAATAATTCAAGCCACCCCG  
R:AGCAGGCTAATAACAACACGC 

(AT)10 100 
[49, 50, 

53] 

74 SsrPt_ctg4487a 
F:TCTGCTGTGTGGACAAACCT  
R:TTCTTGGCTCAAAATCTCGG 

(CCG)5 155 [53] 

75 SsrPt_ctg4487b 
F:ATGACGCATTATCAGGGGAA  
R:TTGCACAGAAAGCAGGTTTG 

(CCG)10 254 [53] 

76 SsrPt_ctg4698 
F:CGAAAAGGTGGTTCTGATGG  
R:TTTTCCGCTGGATTTACCAC 

(ATC)10 246 [53] 

77 SsrPt_ctg5167 
F:TGCAGAGAGATTCGATGGG  
R:ATTTTGGTTTGTTTGCTGGC 

(AAC)7 293 [53] 

78 SsrPt_ctg5333 
F:GAAGGAGTCGGCGATAACAG  
R:GGGAATTCGACCTGTGAAGA 

(AGC)7 163 [53] 

79 SsrPt_ctg64 
F:GGAAGCTGTTACAAGTGCGG  
R:ATCGAGAAGAGAGGAAGGGC 

(CCG)7 284 [53] 

80 SsrPt_ctg7024 
F:GGGAATTCTGAAAGACAAGGG  
R:AACTTACCCATCGAGAGCCCC 

(AAG)7 277 [53] 

81 SsrPt_ctg7081 
F:GTCATCCACGTTCATTGGC  
R:TCACAACTGACCAAACTGCC 

(AAG)7 442 [53] 

82 SsrPt_ctg7141 
F:GAATGACGCATTATCAGGGG  
R:TCACCTTTCTCACCTCTGCC 

(CCG)8 381 [53] 

83 SsrPt_ctg7170 
F:GGTTTTTCGATTTCTGAGGC  
R:AACAGGTGTGCAAATAGCCC 

(AGC)5 385 [53] 

84 SsrPt_ctg7425 
F:AATAAGACCCCAGAGGAGCC  
R:GACGTCTTTCACCAAATCGC 

(AAG)6 384 [53] 

85 SsrPt_ctg7444 
F:TCTTCACCATCGGTTTCTCC  
R:TGGATCTGTCACCTCCTCATC 

(AT)10 285 [53] 

86 SsrPt_ctg7731 
F:AGTGGTGAAGGGTCCATCTG  
R:GCATAACACAAAAGCCAGCA 

(AT)12 217 [53] 

87 SsrPt_ctg7824 
F:TGACCTGTCTTGTGAGACGC  
R:TTTTGAAACAGATTGCAGCC 

(AT)12 501 [53] 

88 SsrPt_ctg7867 
F:GGTCGTGGAGGAGGTAGGG  
R:ACTGATAACAGCTGCCCCC 

(CCG)6 154 [53] 

89 SsrPt_ctg8064 
F:GAACGTGGTTATGGCGGTAG  
R:TCGTGGCAACTATCTCCTCC 

(ACC)6 147 [53] 

90 SsrPt_ctg865 
F:TTTCAGAAGCTCCCGATTTG  
R:CTTGTGGACATGGTTAATGAAG 

(AT)15 232 [53] 

91 SsrPt_ctg9249 
F:CTGCTCCCTCAGCTCTTCC  
R:AGACGTCACTGCCATTACCC 

(AAG)7 156 [53] 

92 RPtest1 
F:GATCGTTATTCCTCCTGCCA  
R:TTCGATATCCTCCCTGCTTG 

(AAT)7 125 [53] 

93 RPtest5 
F:ACAACAATAATAACGGGGGC  
R:ACGCTTTAGATCCTCCTGCA 

(AAC)6 197 [53] 

94 RPtest6 
F:AGGATTCCAACAGCATCACC  
R:CTGAACATGAAGCGCAGTGT 

(TGC)5 147 [53] 

95 RPtest9 
F:CCAGACAACCCAAATGAAGG  
R:GCCTGCTATCGAATCCAGAA 

(AGG)10 289 [53] 

96 RPtest11 
F:AGGATGCCTATGATATGCGC  
R:AACCATAACAAAAGCGGTCG 

(ATC)7 213 [53] 

97 RPt11est13 
F:GATTTTTCAGGAAGACCCCC  
R:TGTAAGGCACAAGCCCTCTT 

(CTG)5 277 [53] 
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98 RPtest15 
F:GAACGTGGTTATGGCGGTAG  
R:CCAGGGACAGTTACCAGCAT 

(ACC)6 246 [53] 

99 RPtest16 
F:CAGAAATGGCGTCCAAATTC  
R:ACCCCACTTATATCCCCAGC 

(AGT)5 132 [53] 
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