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Abstract The upland rice landraces in China have rich genetic diversity and contain a large number of excellent genes, which are
basis for rice breeding, so researching the genetic structure and the genetic diversity of upland rice landraces in China is greatly
significant. The polymorphism of SSR markers, the genetic distance and the clusters of 125 upland rice landraces from 14 provinces
of China were analyzed by using 72 pairs of SSR markers. Atotal of 573 alleles were detected, and it is averagely 7.958 per pair with
a range from 3 to 20, and the mean effective alleles are 3.357. The mean Shannon’s information index is 1.327 with a range from
0.358 to 2.701. Regarding geographical regions, the Shannon’s information index of upland rice in Guangxi was highest, the following
were that in Taiwan, Yunnan and Guizhou. The dendrogram based on Nei’s genetic distance could distinguish the geographical
regions. The japonica upland rice landraces from provinces which have geographical proximity have a similar hereditary basis.
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Table 2 Genetic polymorphism of SSR loci in japonica upland rice landraces among 14 geographical regions of China

B A N ) 45 o PR 4 EER Ve Ve PSE A TR faH
Province Observed number of alleles (Na) Effective number of alleles (Ne) Shannon's information Index (1)
| 263 198.107 1.075
Guangxi
= 230 163.402 0.878
Yunnan
M 215 146.999 0.776
Guizhou
B 205 173.094 0.908
Tianwan
mrk 179 135.361 0.615
Hebei
il 174 133.020 0.677
Hunan
L5 165 134.901 0.627
Jiangsu
TR 156 145.921 0.711
Guangdong
HERYT 135 98.878 0.376
Heilongjiang
7 129 110.873 0.452
Liaoning
iy 125 102.861 0.409
Shanxi
R 110 97.432 0.310
Tianjin
RN 106 90.600 0.282
Jilin
R 92 89.850 0.225
Hainan
B 163.143 130.093 0.594
Mean
I
0.184

0.335
0213
0.153
0.262 0132

|
0.159

ZZOFR-oT"IToTmmonN®w >

T T 1
0.473 0437 0402 0366 0331 0295 0259 0224 0.118 0.153 0.117 0.082 0.046

1 o E 14 M DXCFERE M PR R 2 ]
VE:AD BUEVT B AN C L9 D i B R Pl G YOO H: SRS 1 SR ) mEE KD BT L )4 M: )T,
N: ¥
Figure 1 Dendrogram of the japonica upland rice landraces from 14 geographical regions of China
Note: A: Heilongjiang; B: Jilin; C: Liaoning; D: Shanxi; E: Tianjin; F: Hebei; G: Jiangsu; H: Hunan; I: Guizhou; J: Yunnan; K:
Taiwan; L: Guangdong; M: Guangxi; N: Hainan

1129



S PR E (M E8RR), 2012 4, 55 10 4, £ 1127-1132 UL
® 99 Fenzi Zhiwu Yuzhong (Online), 2012, Vol.10, 1127-1132
http://mpb.5th.sophiapublisher.com

(Z

RM278. RM11 fil RM302 Z5Fric 30 0 %5 i i 5 A7
AR, NIRRT R AL 2 R BRARS [

2.2 BREH T SRR RS 451
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AR, 3K 5t S B AR B (1) A SR 5 s AN ]
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%, — R T RE RS A RAL, FE
5 7 R ] TR b S RORE A AR KR SR

AT 57 AT AT B
3RS Tk
3148

BESAA LR 115 4 g 8 1 LB B B
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PP ERANAE 1~2 B I B . B i
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LT WiE . REMEES 4 4y, W0 BRI %
84, J AN 3 4.

3.2 DNA #3R & PCR ¥yl
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TR A RL, CTAB VAT & h$e 4> FE K141 DNA (Song
etal., 2003). PCR X W AK (20 pL)7 1X Buffer,

1130

0.2 mmol/L dNTP (f—J%53#J24 0.2 mmol/L), 1 pmol
SSR 514, 50 ng #iH DNA }2 1 U Taq f§. 34
FiF 4. 94°C 2min; 94°C 40s, 55°C 30s, 72°C
40's, 36 MEF; 72°CLEAT 10 min. PHEEE RAS
DR FH - 6% 2R TN 45 B e 22 1 58 fi W ok A AR v (=
445, 2009).
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(==
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Table 1 Genetic polymorphism of SSR loci in japonica upland rice landraces of China

SSRAZs  Hefufk  HIGIHI(5—3%) JE51H(5°—3) I 3] A5 A7 Kk R 4 A R PR FATEH
SSRloci  Chr. Forward primer (5’ —3’) Reverse primer (5°—3’) Observed number of alleles Effective number of alleles Shannon's information Index
(Na) (Ne) Q)

RM5 1 TGCAACTTCTAGCTGCTCGA GCATCCGATCTTGATGGG 9 4.793 1.826
RM29 1 TCTCTCCGGAGCCAAGGCGAGG CGAGCCACGACGCGATGTACCC 5 3.109 1.313
RM220 1 GGAAGGTAACTGTTTCCAAC GAAATGCTTCCCACATGTCT 13 6.564 2.150
RM246 1 GAGCTCCATCAGCCATTCAG CTGAGTGCTGCTGCGACT 10 3.832 1.675
RM302 1 TCATGTCATCTACCATCACAC ATGGAGAAGATGGAATACTTGC 11 3.629 1.660
RM529 1 CCCTCCCTTCTGTAAGCTCC GAAGAACAATGGGGTTCTGG 7 5.175 1.782
RM208 2 TCTGCAAGCCTTGTCTGATG TAAGTCGATCATTGTGTGGACC 7 4.420 1.651
RM211 2 CCGATCTCATCAACCAACTG CTTCACGAGGATCTCAAAGG 5 1.380 0.445
RM213 2 ATCTGTTTGCAGGGGACAAG AGGTCTAGACGATGTCGTGA 7 2.868 1.239
RM240 2 CCTTAATGGGTAGTGTGCAC TGTAACCATTCCTTCCATCC 9 1.577 0.749
RM341 2 CAAGAAACCTCAATCCGAGC CTCCTCCCGATCCCAATC 9 2.707 1.320
RM438 2 CTTATCCCCCCGTCTCTCTC CTCTCTGCCACCGATCCTAC 8 5.041 1.847
RM135 3 CTCTGTCTCCTCCCCCGCGTCG TCAGCTTCTGGCCGGCCTCCTC 7 3.132 1.253
RM232 3 CCGGTATCCTTCGATATTGC CCGACTTTTCCTCCTGACG 16 9.370 2.517
RM282 3 CTGTGTCGAAAGGCTGCAC CAGTCCTGTGTTGCAGCAAG 4 1.467 0.534
RM411 3 ACACCAACTCTTGCCTGCAT TGAAGCAAAAACATGGCTAGG 5 1.810 0.825
RM442 3 CTTAAGCCGATGCATGAAGG ATCCTATCGACGAATGCACC 6 2.725 1.201
RM523 3 AAGGCATTGCAGCTAGAAGC GCACTTGGGAGGTTTGCTAG 5 3.566 1.395
RM119 4 CATCCCCCTGCTGCTGCTGCTG CGCCGGATGTGTGGGACTAGCG 4 1.424 0.491
RM241 4 GAGCCAAATAAGATCGCTGA TGCAAGCAGCAGATTTAGTG 16 8.257 2.442
RM280 4 ACACGATCCACTTTGCGC TGTGTCTTGAGCAGCCAGG 6 1.433 0.550
RM471 4 ACGCACAAGCAGATGATGAG GGGAGAAGACGAATGTTTGC 9 3.056 1.461
RM518 4 CTCTTCACTCACTCACCATGG ATCCATCTGGAGCAAGCAAC 8 3.365 1.463
RM551 4 AGCCCAGACTAGCATGATTG GAAGGCGAGAAGGATCACAG 13 4.375 1.982
RM178 5 TCGCGTGAAAGATAAGCGGCGC GATCACCGTTCCCTCCGCCTGC 3 1.483 0.479
RM305 5 TACTGCCAAAGGCGAGCTTC GTGAGAGGCTACAGCTAACC 3 1.524 0.510
RM413 5 GGCGATTCTTGGATGAAGAG TCCCCACCAATCTTGTCTTC 8 2.023 1.106
RM509 5 TAGTGAGGGAGTGGAAACGG ATCGTCCCCACAATCTCATC 8 3.646 1.556




g1
Continuing table 1

SSRAZs  Hefufk  HIGIHI(5—3%) JE51H(5°—3) I 3] A5 A7 Kk R 4 A R PR FATEH
SSRloci  Chr. Forward primer (5’ —3’) Reverse primer (5°—3’) Observed number of alleles Effective number of alleles Shannon's information Index
(Na) (Ne) Q)

RM534 5 ACAAAACCAAGGGCCTAACC CTTCGTGCGAGCCATCTC 4 1.716 0.663
RM574 5 GGCGAATTCTTTGCACTTGG ACGGTTTGGTAGGGTGTCAC 7 2.477 1.280
RM3 6 ACACTGTAGCGGCCACTG CCTCCACTGCTCCACATCTT 9 2.762 1.415
RM30 6 GGTTAGGCATCGTCACGG TCACCTCACCACACGACACG 6 1.651 0.761
RM345 6 ATTGGTAGCTCAATGCAAGC GTGCAACAACCCCACATG 5 3.354 1.346
RMA412 6 CACTTGAGAAAGTTAGTGCAGC CCCAAACACACCCAAATAC 14 7.164 2.271
RM454 6 CTCAAGCTTAGCTGCTGCTG GTGATCAGTGCACCATAGCG 5 2.536 1.106
RM584 6 AGAAAGTGGATCAGGAAGGC GATCCTGCAGGTAACCACAC 10 2.101 1.161
RM2 7 ACGTGTCACCGCTTCCTC ATGTCCGGGATCTCATCG 6 1.692 0.809
RM11 7 TCTCCTCTTCCCCCGATC ATAGCGGGCGAGGCTTAG 11 5.503 2.001
RM18 7 TTCCCTCTCATGAGCTCCAT GAGTGCCTGGCGCTGTAC 9 4.856 1.880
RM125 7 ATCAGCAGCCATGGCAGCGACC AGGGGATCATGTGCCGAAGGCC 4 1.679 0.673
RM234 7 ACAGTATCCAAGGCCCTGG CACGTGAGACAAAGACGGAG 8 4.801 1.821
RM259 7 CGAGACGAGCATCGGATAAG GATCTGGTGGAGGGGAGG 8 4.721 1.891
RM25 8 GGAAAGAATGATCTTTTCATGG CTACCATCAAAACCAATGTTC 5 1.542 1.151
RM72 8 CCGGCGATAAAACAATGAG GCATCGGTCCTAACTAAGGG 20 11.183 2.701
RM152 8 GAAACCACCACACCTCACCG CCGTAGACCTTCTTGAAGTAG 5 1.545 0.643
RM407 8 GATTGAGGAGACGAGCCATC CTTTTTCAGATCTGCGCTCC 7 2.798 1.363
RM447 8 CCCTTGTGCTGTCTCCTCTC ACGGGCTTCTTCTCCTTCTC 6 1.670 0.803
RM531 8 GAAACATCCCATGTTCCCAC TCGGTTTTTCAGACTCGGTC 7 3.549 1.434
RM215 9 CAAAATGGAGCAGCAAGAGC TGAGCACCTCCTTCTCTGTAG 8 4.496 1.701
RM219 9 CGTCGGATGATGTAAAGCCT CATATCGGCATTCGCCTG 15 5.320 2.021
RM242 9 GGCCAACGTGTGTATGCTTC TATATGCCAAGACGGATGGG 10 3.832 1.675
RM278 9 GTAGTGAGCCTAACAATAATC TCAACTCAGCATCTCTGTCC 11 5.695 2.011
RM316 9 CTAGTTGGGCATACGATGGC ACGCTTATATGTTACGTCAAC 9 4.856 1.880
RM321 9 CCAACACTGCCACTCTGTTC GAGGATGGACACCTTGATCG 3 1.501 0.493
RM147 10 TACGGCTTCGGCGGCTGATTCC CCCCCGAATCCCATCGAAACCC 3 1.378 0.385
RM239 10 TACAAAATGCTGGGTACCCC ACATATGGGACCCACCTGTC 5 3.249 1.299




k1
Continuing table 1

SSRAZs  Hefufk  HIGIHI(5—3%) Jan1#I(5—3”) I 3] A5 A7 Kk R 4 A R PR FATEH
SSRloci  Chr. Forward primer (5’ —3’) Reverse primer (5°—3’) Observed number of alleles Effective number of alleles Shannon's information Index

(Na) (Ne) (M
RM244 10 CCGACTGTTCGTCCTTATCA CTGCTCTCGGGTGAACGT 6 3.347 1.392
RM258 10 TGCTGTATGTAGCTCGCACC TGGCCTTTAAAGCTGTCGC 8 1.651 0.844
RM467 10 GGTCTCTCTCTCTCTCTCTCTCTC CTCCTGACAATTCAACTGCG 10 5.636 2.018
RM590 10 CATCTCCGCTCTCCATGC GGAGTTGGGGTCTTGTTCG 5 1.692 0.721
RM21 11 ACAGTATTCCGTAGGCACGG GCTCCATGAGGGTGGTAGAG 15 3.958 1.860
RM206 11 CCCATGCGTTTAACTATTCT CGTTCCATCGATCCGTATGG 15 5.320 2.021
RM209 11 ATATGAGTTGCTGTCGTGCG CAACTTGCATCCTCCCCTCC 11 1.866 1.101
RM224 11 ATCGATCGATCTTCACGAGG TGCTATAAAAGGCATTCGGG 15 4.048 1.889
RM332 11 GCGAAGGCGAAGGTGAAG CATGAGTGATCTCACTCACCC 6 1.992 1.006
RM536 11 TCTCTCCTCTTGTTTGGCTC ACACACCAACACGACCACAC 6 1.854 0.944
RM12 12 TGCCCTGTTATTTTCTTCTCTC GGTGATCCTTTCCCATTTCA 7 1.613 0.773
RM17 12 TGCCCTGTTATTTTCTTCTCTC GGTGATCCTTTCCCATTTCA 6 1.670 0.803
RM19 12 CAAAAACAGAGCAGATGAC CTCAAGATGGACGCCAAGA 6 1.692 0.809
RM277 12 CGGTCAAATCATCACCTGAC CAAGGCTTGCAAGGGAAG 3 1.778 0.653
RM309 12 GTAGATCACGCACCTTTCTGG AGAAGGCCTCCGGTGAAG 7 2.230 1.153
RM453 12 CGCATCTCTCTCCCTTATCG CTCTCCTCCTCGTTGTCGTC 6 3.960 1.490
YA 7.958 3.357 1.327

Mean
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