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Abstract: A tal of 29 sand pear gemplasn (mainly red sinned) native o outhwest of China were
wubjected o simple ssquence repeat (SR) analysis Six pairs of SR primers (BGA35, KU10, BGT23b,
NHO004a, NHO011b and NHO15a) could generate a large number of alleles The primer NH0O04a, which pro-
duced the highest allele numbers and the most effective alleles, and high heterozygosity and Shannon infomar
tion index, showed the best identification powver U sing six pairsof SR primers, all accessionsor types could
be distinguished except for three pairsof cultivars, which might belong o the synonymy casesor bud mutants
Twenty nine pear accessions could be divided into four major group s obviously based on the UPGVIA cluster a-
nalysis Group  oconsisted of cultivars all native © Yunnan province, including o green and nine red
Kinned sand pears, inferring a near genetic relationship betveen the red and green inned pears In groups

and , the red sinned pearsfrom Huili County of Sichuan Province and fram Yunnan Province mingled to-
gether, which might suggest cultivar movement from Yuannan to Sichuan Ingroup , notonlywere Xiangsu-
li and Zaiyangli from Huili County of Sichuan Province, M idu X iangsuli and Changshui Huobali native © Yun-
nan Province not closely clustered, but al were far fran other groups Huobali pear typesdistributed in Yun-
nan and Sichuan provincesmight have different origins The results above indicates large genetic diversity of
gemplasn resurcesof red kinned sand pear cultivars in China
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(Kajiura, 1978) , (
, 1993, 1997) ( , 2004)
(1997) 14
SR ( Sm-
ple sequence repeat) (Powell
etal , 1996), (Kimura et al , 2002;
Yamamoto et al , 2002) SR ,
1.1
(HIFT)
(CPGR) (YNH 1)
(zzr1y ( 1)
1
Tablel Accessionsused in this study

Na Cultivarsor lines Origin Red in Sampling ource
1 ( X )M antianhong (Kousui xHuobali) Zhengzhou, Henan Yes YNH |

2 ( x )Meirensu (Kousui xHuobali) Zhengzhou, Henan Yes YNH |

3 1  Xionggu Huobali 1 Lijiang, Yunnan Yes HIFT

4 2  Huili2 Huili, Sichuan Yes YNH |

5 Suamei Lijiang, Yunnan No ZZF|

6 Baozhuli Chenggong, Yunnan No CPGR

7 1 Huilil Huili, Sichuan Yes YNH |

8 Changshui Huobali Lijiang, Yunnan Yes HIFT

9 L ijiangM ianli Lijiang, Yunnan Yes HIFT

10 2 Xionggu Huobali 2 Lijiang, Yunnan Yes HIFT

11 Yanshan Hongli Yanshan, Yunnan Yes YNH |

12 2 Yunhongli 2 W enshan, Yunnan Yes HIFT

13 W enshan Hongli Wensghan, Yunnan Yes HIFT

14 LijiangBaili Lijiang, Yunnan No ZZF|

15 1  Yunhongli 1 Yanshan, Yunnan Yes ZZF|

16 M idu Huobali Midu, Yunnan Yes HIFT

17 M idu Xiangsuli Midu, Yunnan Yes HIFT

18 Piaoxing Huobali Huili, Sichuan Yes YNH |

19 M idu X iaohongli Midu, Yunnan Yes HIFT

20 L aoyali Huili, Sichuan Yes YNH |

21 W enshan Hongxueli W enshan, Yunnan Yes ZZF|

22 Caimian Yali Huili, Sichuan Yes YNH |

23 Xiangauli Huili, Sichuan Yes YNH |

24 Dali Huobali Dali, Yunnan Yes HIFT

25 Zaiyangli Huili, Sichuan Yes YNH |

26 Dali Yanzhili Dali, Yunnan Yes HIFT

27 Changba H uobali Huili, Sichuan Yes YNH |

28 Huobali Wuding, Yunnan Yes HIFT

29 W eishan Hongxueli Weishan, Yunnan Yes YNH




1.2
1.2.1 DNA PS 2 S8R
DNA, , Table2 SSR primer squencesand allele size ranges
(Beckman DU800, UA) DNA 10 Primers Sequences Allele size ranges(lp)
ngH L BGA35 NHO1lb BGT23b NHO peass F AGAGGGAGAAAGGCGATT 121 160
15a KU10 NHO04a ( 2) Yanano R GCTTCATCACCGICTGCT
KU10 F AGIATGTGACCACCCCGATGTT 222 274
(2002) SR R AGAGTCGGTTGGGAAATGATTG
(Kimura et BGT23b F CACATICAAAGATIAAGAT 192 215
al , 2002), Invitrogen™” R AGICAGCCTTITTTICCDAC
NHOO4a F AGGATGGGACGAGTT TAGAG 78 126
1.2.2 PCR 20uL, R CCACATCTCTCAACCTACCA
1.00L (10 ngf L) DNA 2.04L 10 NHOllb F TGGTTCACATAGAGAGAGAGAGAGA 160 240
x buffer (M Cl 1.5mmol/L) 2.0pL R SPHGCCGTTCACCEALC
NHO15a F TTGTGCCCTTTTTCCTACC 105 180
2.5mmol/L dNTPs 1.0M L primer (10 pmoles) R CTTTGATGTTIACCCCTTGCTG

0.2U L Tag polymerase (TakaraB iotechnology Campany, Jgoan) 13.84 L ddH,O

, NHO11b NHO15a NHO004a 3 SR 9 2
min, 94 1 min, 55 1 min 72 2 min, 35 BGA35 BGT23b
KU10 : 94 2min, 94 1 min, 60 1 min 72 2 min,
10 , 0.5 , 94 2min, 94 5min, 55 1min 72

2 min, 35 (Kimura et al , 2002)
, PCR 1. 0% , 100 200 bp ,
, ( 1mg, 1mg, 0.5mol/L BEDTA, )
, 94  5min (Vosetal , 1995), 4
1.2.3 5pL 6% 1.0 h (75
w), Bassam (1991) (
1 0, Nei Li (1979) Dice , , NTSYSpc
. (UPGVIA) SR ( )
, POPGENE version 1. 31 SR (n) SR
(ne) (H,) (He) (1)
2
6 SR ( 3 SSR
) ’ NH004a . KU10 BGA35a Table3 The character ization of polymorphic SSR
loci of red kinned s@and pears
7 ( 3
NHOO04a Locus Mo e Ho He !
, 1 2 ( 1) BGMeb 9 1.3912 0.2069 0.2861  0.6918
3 , 6 NHO1lb 8  2.9561  0.6897  0.6733  1.3875
BGA35a 7  3.3911  0.9655 0.7175  1.3962
' KU10 7 21674 0.8621  0.8699  2.1674
He 0.2861 0.8699, 0.6788 H,

NHO15a 11  3.5940  0.3793  0.7344  1.5431
0.2069 1. 0000, 0.6839 | NHOO4a 12  4.4973  1.0000 0.7913  1.8169

0.6918 2.1674, 1.5005 ( 3) Mean O 2.9995 0.6839  0.6788  1.5005
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1 NHO11b 6. 0%
At ' ; B:* ’ 1
Fig 1 6.0% PAGE gel electrophoresis of amplification products with NHO11lb primer
Arrov A The gecific band of Changba Huobali; Arrow B: The gecific band of Zaiyangli Numbers refer to the cultivars listed in Table 1
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Dice HILR¥ Dice’s similarity coefficient

2 UPGM A 29
Fig 2 The phylogenetic tree of 29 sand pear cultivars
, (manly red kinned) based on UPGM A cluster analysis
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Table4 Dice's smilarity coefficientsfor 8 Huobali
pear cultivarsfram different places

8 1
27 8 24 28 18 17 3
Na
(2 8 0. 4348
! ‘ ’ 1 , 2 0.5217 0.5217
. 28 0.5217 0.5217 1.0000
0.3200 ( 18 0.4615 0.4800 0.6400 O0.6400
2 ‘ ") 0.8889 ( 17 0.4167 0.4348 0.6087 0.6087 O0.84623
, ) , 3 0.5600 0.3333 0.5000 0.5000 0.5185 O.4800
1 2 ) (4 10 0.5385 0.3200 0.4800 0.4800 0.5000 0.4615 0.8889
3
SR ( Zhebentyayeta et
al , 2003) SR 9, Kimura (2002) 14. 8,
(H,) 0. 68, Kimura (2002)
0.63 , 6 SR ,
NHO004a
Kimura (2002) 9 SR 6 60 ,
3 ,
, 1] l 1 1] 1 1] 2 1 1] 1 1] 1
‘ (o2 1 1984 ‘ ’
) ( , 2003) SR
, %? ‘ 2 1 ‘
2 il . 1 [ H ( 4)
, ( 4
H . il ( 2) ,
( — : )
, ( 2
‘ ’ , ( , 1993)
, ‘ ’ 0. 93,
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‘ ! 0.26 ‘ o
, (Reimer, 1951; Kajiura, 1978;
, 1999) ,
. 1 . 1 ‘ 1 , ‘ 1 (VOS et a,l ,
1995) , 0. 86, ‘ !
, 0. 50, ‘ : ,
; SR
, 3
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