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Analysis of genetic variation in rice paddy landraces across 30 years
as revealed by microsatellite DNA markers
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Abstract: To reveal the genetic variation of rice paddy landraces across 30 years, we compared the genetic variation of
between 6 paddy rice landraces grown in Yuanyang Hani’s terraced fields in Yuanyang County, Yunnan Province in the
1970s (past-grown landraces) and 6 paired ones that have been grown during the past decade (current-grown landraces)
using 60 SSR markers. The results showed that one to four alleles were amplified in 60 loci and 159 alleles in all the land-

races tested. The number of alleles from the current-grown landraces decreased by 7 alleles compared to the past-grown
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landraces. The average number of alleles (Na), effective number of alleles (Ne), locus polymorphism information content
(PIC), and genotype diversity (H") of the past-grown landraces were higher than those of the current-grown landraces, with
Na of 2.567>2.450, Ne of 2.052>1.968, PIC of 0.469>0.439, and H' of 0.768>0.722. The average genetic similarity coeffi-
cient (GS) of the past-grown landraces was 0.437 with a range from 0.200 to 0.700 based on the 60 SSR markers, and the
average GS of the current-grown landraces was 0.473 with a range from 0.117 to 0.667. In conclusion, the genetic diversity
in current-grown landraces was decreased compared to the past-grown landraces, and the degree of variation in some of the

allele locus varied in different rice landraces as a result of 30 years’ natural and artificial selection.
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*2 KPYHEIEMERME SSRUSZHBMEER
(Na) (Ve) () ((2(8)
RMI1 1 4 4 0 3.600 3.000 1.330 1.242 0.722 0.667
RM23 1 2 2 0 1.385 1.385 0.451 0.451 0.278 0.278
RM&4 1 3 3 0 2.571 2.571 1.011 1.011 0.611 0.611
RM246 1 3 3 0 2.571 2.000 1.011 0.868 0.611 0.500
RM259 1 2 2 0 1.385 1.385 0.451 0.451 0.278 0.278
RM29 2 2 2 0 1.385 1.385 0.451 0.451 0.278 0.278
RM145 2 2 2 0 1.385 1.385 0.451 0.451 0.278 0.278
RM207 2 3 3 0 3.000 3.000 1.099 1.099 0.667 0.667
RM208 2 2 2 0 2.000 2.000 0.693 0.693 0.500 0.500
RM213 2 3 3 2 2.571 2.571 1.011 1.011 0.611 0.611
RM250 2 3 3 0 2.571 2.000 1.011 1.242 0.611 0.500
RM263 2 3 3 0 2.000 2.571 0.868 1.011 0.500 0.611
RM16 3 3 3 0 2.000 2.000 0.868 0.868 0.500 0.500
RM143 3 2 2 0 1.385 1.385 0.451 0.451 0.278 0.278
RM218 3 2 2 0 1.385 1.800 0.451 0.451 0.278 0.444
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(Na) (Ne) (H) (PIC)

RM251 3 4 2 2 3.600 2.000 1.330 0.693 0.722 0.500
RM570 3 3 3 0 2.000 2.000 0.868 0.868 0.500 0.500
RM252 4 2 2 0 2.000 1.800 0.693 0.637 0.500 0.444
RM303 4 3 3 0 2.571 2.571 1.011 1.011 0.611 0.611
RMI1153 4 2 2 0 1.385 1.385 0.451 0.451 0.278 0.278
RM13 5 2 4 2 1.385 3.600 0.451 1.330 0.278 0.722
RM153 5 2 2 0 1.800 1.800 0.637 0.637 0.444 0.444
RM164 5 3 2 1 2.571 1.385 1.011 0.451 0.611 0.278
RM249 5 2 1 1 1.385 1.000 0.451 0.000 0.278 0.000
RM289 5 2 2 0 1.385 1.385 0.451 0.451 0.278 0.278
RM405 5 2 2 0 1.385 1.385 0.451 0.451 0.278 0.278
RM162 6 2 2 0 1.800 1.385 0.637 0.451 0.444 0.278
RM217 6 4 4 2 3.000 3.000 1.242 1.242 0.667 0.667
RM253 6 2 3 1 1.800 2.571 0.637 1.011 0.444 0.611
RM528 6 2 2 0 1.385 1.385 0.451 0.451 0.278 0.278
RM10 7 2 2 0 1.385 1.385 0.451 0.451 0.278 0.278
RM11 7 3 3 0 2.571 2.571 1.011 1.011 0.611 0.611
RMI18 7 3 3 0 2.571 2.571 1.011 1.011 0.611 0.611
RM167 7 3 3 0 2.000 2.571 0.868 1.011 0.500 0.611
RM234 7 3 2 1 2.000 1.800 0.868 0.637 0.500 0.444
RM248 7 3 3 0 2.571 2.571 1.011 1.011 0.611 0.611
RM336 7 3 3 0 3.000 2.571 1.099 1.011 0.667 0.611
RM25 8 3 2 1 2.000 1.800 0.868 0.451 0.500 0.444
RM229 8 2 2 0 1.385 1.385 0.451 0.451 0.278 0.278
RM339 8 3 3 0 2.571 2.571 1.011 0.451 0.611 0.611
RM107 9 3 3 0 2.571 2.571 1.011 1.011 0.611 0.611
RM219 9 3 3 0 2.000 2.000 0.868 0.868 0.500 0.500
RM285 9 2 2 0 1.385 1.385 0.451 0.451 0.278 0.278
RM205 9 2 1 1 1.385 1.000 0.451 0.868 0.278 0.000
RM222 10 2 2 0 1.385 1.385 0.451 0.451 0.278 0.278
RM228 10 3 3 0 2.571 2.571 1.011 1.011 0.611 0.611
RM258 10 2 2 0 1.385 1.385 0.451 0.451 0.278 0.278
RM311 10 4 3 1 3.600 2.571 1.330 1.011 0.722 0.611
RM21 11 2 2 0 2.000 1.385 0.693 0.451 0.500 0.278
RM202 11 2 1 1 1.385 1.000 0.451 0.287 0.278 0.000
RM224 11 3 2 1 2.000 1.385 0.868 0.451 0.500 0.278
RM286 11 4 4 0 3.000 3.600 1.242 1.330 0.667 0.722
RM287 11 2 2 0 1.800 1.800 0.637 0.637 0.444 0.444
RM4 12 2 2 0 2.000 1.800 0.693 0.637 0.500 0.444
RM17 12 2 2 0 2.000 1.385 0.693 0.451 0.500 0.278
RM19 12 2 2 0 1.800 1.800 0.637 0.451 0.444 0.444
RM20 12 2 2 0 1.800 1.800 0.637 0.637 0.444 0.444
RM247 12 3 3 0 2.571 2.571 1.011 1.011 0.611 0.611
RM463 12 2 2 0 1.800 1.800 0.637 0.637 0.444 0.444
RM511 12 3 3 0 2.000 2.000 0.868 0.868 0.500 0.500
154 147 17 123.136 118.079 28.167 26.333
2.567 2.450 2.052 1.968 0.768 0.722 0.469 0.439




30 91

2.567 ;
123.136
(PIC) 0.469,
(H")
1.330 6
(Na)147
(Ne) 118.079 ,
(PIC)
0~0.722; (H"
0~1.330 SSR
(Na)
(PIC)
2.2 SSR

22,1 AANARENIEALLE EF 54

( 3), 13

113
>

RM164 290 bp
»  RM251

®3 UEMMEHAIARMAEMCERER IR

2

SSR

>

RM251

RM224

170 bp

2.052

0.768,

2.450

0.439,

0.722,

(H")

120 bp

bl

0.278~0.722;

>

RM213  130bp RMI164 290 bp ,

»  RM213 130 bp RM249 135 bp
RM205 150bp RM202 180bp ,
» RM213 130 bp RM234 135 bp
, » RM217 130 bp RM25
160bp RM311  320bp , 11
SSR 12 ,
6 , 5
, « » RMI3 145 bp
e » RM213 120bp RMI3
140 bp , » RM253 150 bp
« » RMI3 140bp RM217
145 bp , 4 SSR 5
"4

222 Xt SaAF SSR 4% & 84 545 B £ F oA

60 SSR , 6
, ” 7
7 , RM19 RMI162
RM164 RM224 RM246 RM251 RM336
s 20 bp; “ ”

(bp)

RM213

RM251

RM13

RM164
RM249
RM217

RM253
RM234
RM25
RM205
RM311
RM202
RM224

O 0 9

11
11

120
130
150
170
140
145
290
135
130
145
150
135
160
150
320
180
120




92 i f{ HEREDITAS (Beijing) 2012 34
5 6 , RM1 RM13 )>0.767( )>0.677( ) 6 12
RM84 RM251 RM253 RM287 0.205
, 10 bp; “ 7 7 ( D, [ ,
13 SSR , RM16 RMI17 5
RM21 RMS84 RMI164 RM207 RM213 RM248 il , 1 ,
RM250 RM263 RM287 RM463  RMS570 6 , ,
: 20 bp; . 4 : :
5 , RM16 RM202 RM205
RM213  RM249 , 30 bp;
“ ” 9 10 , 3
RM1 RMI8 RM207 RM213 RM222 RM234 114
RM252 RM253 RM286 RMS570 ,
20 bp; « » 12 20 ’
: RMI RM4 RMI13 RMI17 RMI9 ’ o5 ’
RM21 RM25 RM107 RM167 RM217 RM218 [16-18] " Loy
RM222 RM234 RM250 RM263 RM286 RM303 1201 '
RM311 RM463 RMS570 , S1%  8L1% ,
40 bp , 38
23 SSR 81,59, ’ ’
60 SSR , 6 12 56.2%, Bl
(GS) 0.486, , , 30
(GS) 0.437, ,
0.117~0.667; 0.473, 0.200~
0.700; 6 , )
0.917( y>0.900(  )>0.883( )>0.833( 1221
— 11
L— 12
— 2-1
Lo
: | 3-1
3-2
—
L 52
| 6-1
6-2
I | 4-1
42
0 ;0‘3' ;'}.Izl-lé}l £JI2|7;€I l(-’: .?I IlSI IL]I .‘1."!‘3‘ IO‘..'\!‘JIOI IUI-JIEISI ;]’4'{); ’ IL]I SIOI.'iI IOI.ﬁI-llll I[]ISITI‘IS'&I IO‘.(:]‘EJI I[Jlblﬁlall I(;.fla‘; II I[JI?ISL)I IOT]'I()L)I l{JIiGI(]:II I(; ;HI lI I{JISI'.I‘I‘JI ;]I‘JI]?
ML F#

16X 12 MKkFEM A iRy R E R IUEREMEE



60 SSR , , 6 7
6 30 , , SSR )
(Na) <« i 5
(Ne) (PIC) (H) , <« i 20
4 , , 0.677

6 , 0.473 >0.437 ) 5

24 48 SSR , , ,
72 76 9 b

[24]
[21. 30]

[25]

% 3% 3 (References):

5 [1] Maclean JL, Dawe DC, Hardy B, Hettel GP. Rice Almanac.
[26. 271 Philippines: International Rice Research Institute, 2002.
cc > DOI
[2] , .
, 2008, 22(3): 223-226. DOI
(3] , ; ; , .
( ), . , 2010, 43(3):
> 474-479. DOI
, , [4] Tilman D. The greening of the green revolution. Nature,
1998, 396(6708): 211-212. DOIL
ce [5] Zhao WG, Chung JW, Ma KH, Kin TS, Kim SM, Shin DH,
Kim CH, Koo HM, Park YJ. Analysis of genetic diversity
and population structure of rice cultivars from Korea,
30 IR8 > 20 60 China and Japan using SSR markers. Genes Genomics,
, , 2009, 31(4): 283-292. DOI
15%, [6] Londo JP, Chiang YC, Hung KH, Chiang TY, Schaal BA.
,6 13 SSR Phylogeography of Asian wild rice, Oryza rufipogon, re-

28]

> [28] Peng [29]

veals multiple independent domestications of cultivated
rice, Oryza sativa. Proc Natl Acad Sci USA, 2006, 103(25):
9578-9583. DOI

,4 SSR 5 [7] Normile D. Variety spices up Chinese rice yields. Science,
4 ( “ 7o ) , 2000, 289(5482): 1122-1123. DOI


http://book.douban.com/subject/4811586/
http://d.wanfangdata.com.cn/periodical_zgsdkx200803001.aspx
http://d.wanfangdata.com.cn/periodical_zgnykx201003005.aspx
http://dx.doi.org/10.1038/24254
http://dx.doi.org/10.1007/BF03191201
http://dx.doi.org/10.1073/pnas.0603152103

94

i f# HEREDITAS (Beijing)

2012 34

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Zhu YY, Chen HR, Fan JH, Wang YY, Li Y, Chen JB, Fan
JX, Yang SS, Hu LP, Leung H, Mew TW, Teng PS, Wang
ZH, Mundt CC. Genetic diversity and disease control in
rice. Nature, 2000, 406(6797): 718-722. DOI

, 2006:

: ,2006. DOI
Edwards K, Johnstone C, Thompson C. A simple and rapid
method for the preparation of plant genomic DNA for PCR
analysis. Nucleic Acids Res, 1991, 19(6): 1349. DO1
Nei M. Analysis of gene diversity in subdivided popula-
tions. Proc Natl Acad Sci USA, 1973, 70(12): 3321-3323.
DOI
Nei M, Li WH. Mathematical model for studying genetic
variation in terms of restriction endonucleases. Proc Natl
Acad Sci USA, 1979, 76(10): 5269-5273. DOI
David T, Peter BR, Johannes MHK. Biodiversity and eco-
system stability in a decade-long grassland experiment.
Nature, 2006, 441(7093): 629-632. DOL
Zhao WG, Chung JW, Ma KH, Kin TS, Kim SM, Shin DH,
Kim CH, Koo HM, Park YJ. Analysis of genetic diversity
and population structure of rice cultivars from Korea,
China and Japan using SSR markers. Genes and Genomics,

2009, 31(4): 283-292. DOI

b s s 5 s

, 2003, 17(2): 123-128. DOI

, 1992:  282-292. DOI

s s s s .

, 1996, 29(2): 17-22. DOI

s s s 5 s s

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

(30]

50
, 2006, 51(6): 693-699. DOI
SSR
, 2008, 34(4): 591-597. DOI
, 2010,
30(12): 3346-3357. DOI

E s b s

, 2010, 18(4): 365-372. DOI

s s s s E s

, 2011, 25(4): 381-386. DOI

s s s s s 5 s

, 2009, 23(2): 148-152. DOI
SSR
. , 2006, 20(4): 361-366. DOL
Hawkes JG. The Diversity of Crop Plants. Cambridge:
Harvard Universlty Press, 1983. DOI
Plucknett DL, Smith NJH, Williams JT, Anishetty NM.
Gene Banks and the World's Food. Princeton: Princeton
University Press, 1987. DOIL
, 2002, 10(4): 409-414. DOI

Peng SB, Huang JL, Cassman KG, Laza RC, Visperas RM,
Khush GS. The importance of maintenance breeding: A
case study of the first miracle rice variety-IR8. Field
Crops Res, 2010, 119(2-3): 342-347. DOI

, 2011, 12(2):
311-313. DOI


http://dx.doi.org/10.1038/35021046
http://159.226.115.200/handle/311030/870
http://www.qnbook.com/nongzuow-p_53341.page
http://dx.doi.org/10.1093/nar/19.6.1349
http://dx.doi.org/10.1073/pnas.70.12.3321
http://dx.doi.org/10.1073/pnas.76.10.5269
http://dx.doi.org/10.1007/BF03191201
http://d.wanfangdata.com.cn/periodical_zgsdkx200302007.aspx
http://csb.scichina.com:8080/kxtb/EN/article/downloadArticleFile.do?attachType=PDF&id=370043
http://www.cqvip.com/qk/90161x/199602/2136910.html
http://d.wanfangdata.com.cn/periodical_kxtb200606013.aspx
http://d.wanfangdata.com.cn/periodical_zuowxb200804009.aspx
http://d.wanfangdata.com.cn/periodical_stxb201012030.aspx
http://d.wanfangdata.com.cn/periodical_swdyx201004005.aspx
http://www.cnki.com.cn/Article/CJFDTOTAL-ZGSK201104008.htm
http://d.wanfangdata.com.cn/periodical_zgsdkx200902006.aspx
http://read.cnki.com.cn/QK-ZGSK200604003.htm
http://books.google.com/books?id=vEBjQgAACAAJ&hl=zh-CN
http://www.amazon.com/Gene-Banks-Worlds-Donald-Plucknett/dp/0691084386
http://d.wanfangdata.com.cn/periodical_swdyx200204008.aspx
http://dx.doi.org/10.1016/j.fcr.2010.08.003
http://www.cnki.com.cn/Article/CJFDTotal-ZWYC201102026.htm

	微卫星标记分析水稻地方品种30年的遗传变异 
	严红梅1, 董超2, 张恩来2, 汤翠凤2, 阿新祥2, 杨文毅2, 杨雅云2, 张斐斐2, 徐福荣2 
	关键词:  元阳哈尼梯田; SSR标记; 遗传多样性; 等位基因位点; 水稻 
	Analysis of genetic variation in rice paddy landraces across 30 years as revealed by microsatellite DNA markers 
	YAN Hong-Mei1, DONG Chao2, ZHANG En-Lai2, TANG Cui-Feng2, A Xin-Xiang2, YANG Wen-Yi2, YANG Ya-Yun2, ZHANG Fei-Fei2, XU Fu-Rong2 
	Keywords: Yuanyang Hani’s terraced fields; SSR markers; genetic diversity; alleles; paddy rice landraces 
	 
	1  材料和方法 
	1.1  供试材料 
	1.2  方法 

	2  结果与分析 
	2.1  SSR位点多态性信息比较 
	2.2  SSR标记的位点等位基因差异分析 
	2.3  基于SSR标记的相似性和聚类分析 

	3  讨 论 
	 
	参考文献(References):  








