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Abstract Upland rice is drought tolerant, barren resistant, and widely adaptable, and it is a special genetic resource for rice
breeding. In order to make better use of upland rice resources for rice breeding, the polymorphism of SSR markers, genetic distance
and clusters of 105 indica upland rice germplasms from 11 provinces of China were analyzed with 72 pairs of SSR markers. A total
of 551 alleles were detected, and the mean alleles per pair of primers are 7.653 ranging from 3 to 16. The average effective alleles per
locus are 3.589 ranging from 1.542 to 7.979, and the average Shannon’s information index is 1.438 ranging from 0.671 to 2.364 per
locus. Regarding geographical regions, the Shannon’s information index of upland rice in Guizhou is highest, and the following are
that of Guangxi, Hainan and Yunan. Based on Nei's genetic distance using data of 72 SSR markers, not as japonica upland rice
germplasms, 105 indica upland rice germplasm could not be distinguished into groups according to geographical regions. The
geographical distances among the provinces are not completely consistent with the gengetic distances among indica upland rice
germplasms.
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Table 2 Genetic polymorphism of SSR loci in indica upland rice landraces among 11 geographical regions of China

B G0 281 ) 5 437 K DR EER Ve Ve PSE A TS
Province Observed number of alleles (Na) Effective number of alleles (Ne)  Shannon's information Index (1)
M 250 194.014 1.039
Guizhou
L] 247 173.173 0.969
Guangxi
P 220 169.305 0.849
Yunnan
iR 204 165.551 0.879
Hainan
=Rt 182 161.386 0.825
Taiwan
Gizyes 181 136.134 0.706
Fujian
i) 175 158.992 0.798
Hunan
SIRAN 164 145.013 0.742
Zhejiang
IR 140 128.632 0.565
Guangdong
MBI 129 109.872 0.427
Jiangsu
w1k 101 98.405 0.306
Hubei
181.182 149.134 0.737
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RN RN R R SRR ORI B X AR R R SSR L A ik £ b

A AR AL

Nei's genetic distance coefficient
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Figure 1 Dendrogram of the indica upland rice landraces from
11 geographical regions, China

Note: A: Jiangsu; B: Hubei; C: Fujian; D: Zhejiang; E: Hunan;
F: Hainan; G: Guangdong; H: Guizhou; I: Yunnan; J: Guangxi;
K: Taiwan
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Table 1 Genetic polymorphism of SSR loci in indica upland rice landraces in China

SSR fizsi Hethfk  Ri5IH(5'—3") Ja51(5'—3") RGN 28] 25 i R 4 AR AL R ARAEH
SSR loci  Chr. Forward primer (5'—>3") Reverse primer (5'—3') Observed number of alleles (Na) Effective number of alleles (Ne) Shannon's information Index (1)
RM5 1 TGCAACTTCTAGCTGCTCGA GCATCCGATCTTGATGGG 10 4.746 1.841
RM29 1 TCTCTCCGGAGCCAAGGCGAGG CGAGCCACGACGCGATGTACCC 4 2.235 0.938
RM220 1 GGAAGGTAACTGTTTCCAAC GAAATGCTTCCCACATGTCT 10 3.561 1.678
RM246 1 GAGCTCCATCAGCCATTCAG CTGAGTGCTGCTGCGACT 9 4.783 1.786
RM302 1 TCATGTCATCTACCATCACAC ATGGAGAAGATGGAATACTTGC 11 7.422 2.221
RM529 1 CCCTCCCTTCTGTAAGCTCC GAAGAACAATGGGGTTCTGG 6 2.599 1.143
RM208 2 TCTGCAAGCCTTGTCTGATG TAAGTCGATCATTGTGTGGACC 7 4.421 1.651
RM211 2 CCGATCTCATCAACCAACTG CTTCACGAGGATCTCAAAGG 7 2.182 1.047
RM213 2 ATCTGTTTGCAGGGGACAAG AGGTCTAGACGATGTCGTGA 6 3.186 1412
RM240 2 CCTTAATGGGTAGTGTGCAC TGTAACCATTCCTTCCATCC 9 3.650 1.577
RM341 2 CAAGAAACCTCAATCCGAGC CTCCTCCCGATCCCAATC 10 5.179 1.964
RM438 2 CTTATCCCCCCGTCTCTCTC CTCTCTGCCACCGATCCTAC 8 3.901 1.683
RM135 3 CTCTGTCTCCTCCCCCGCGTCG  TCAGCTTCTGGCCGGCCTCCTC 5 2.762 1.205
RM232 3 CCGGTATCCTTCGATATTGC CCGACTTTTCCTCCTGACG 13 6.452 2.222
RM282 3 CTGTGTCGAAAGGCTGCAC CAGTCCTGTGTTGCAGCAAG 5 3.605 1.393
RM411 3 ACACCAACTCTTGCCTGCAT TGAAGCAAAAACATGGCTAGG 5 2.498 1.081
RM442 3 CTTAAGCCGATGCATGAAGG ATCCTATCGACGAATGCACC 6 2.534 1.127
RM523 3 AAGGCATTGCAGCTAGAAGC GCACTTGGGAGGTTTGCTAG 5 2.020 0.941
RM119 4 CATCCCCCTGCTGCTGCTGCTG  CGCCGGATGTGTGGGACTAGCG 5 2.671 1.170
RM241 4 GAGCCAAATAAGATCGCTGA TGCAAGCAGCAGATTTAGTG 15 7.896 2.356
RM280 4 ACACGATCCACTTTGCGC TGTGTCTTGAGCAGCCAGG 9 3.736 1.633
RM471 4 ACGCACAAGCAGATGATGAG GGGAGAAGACGAATGTTTGC 10 4.463 1.833
RM518 4 CTCTTCACTCACTCACCATGG ATCCATCTGGAGCAAGCAAC 10 5.067 1.844
RM551 4 AGCCCAGACTAGCATGATTG GAAGGCGAGAAGGATCACAG 12 5.826 2.095
RM178 5 TCGCGTGAAAGATAAGCGGCGC GATCACCGTTCCCTCCGCCTGC 4 2.016 0.824
RM305 5 TACTGCCAAAGGCGAGCTTC GTGAGAGGCTACAGCTAACC 3 2.058 0.754
RM413 5 GGCGATTCTTGGATGAAGAG TCCCCACCAATCTTGTCTTC 11 3.762 1.647
RM509 5 TAGTGAGGGAGTGGAAACGG ATCGTCCCCACAATCTCATC 6 1.997 0.976
RM534 5 ACAAAACCAAGGGCCTAACC CTTCGTGCGAGCCATCTC 3 1.901 0.702
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SSR fisi Hethfk  RT5I4(5'—3") JEE1I(5'—>3") RGN 28] 25 i R 4 AR AL R ARAEH
SSR loci  Chr. Forward primer (5'—3") Reverse primer (5'—3") Observed number of alleles (Na) Effective number of alleles (Ne) Shannon's information Index (1)
RM574 5 GGCGAATTCTTTGCACTTGG ACGGTTTGGTAGGGTGTCAC 7 2.778 1.305
RM3 6 ACACTGTAGCGGCCACTG CCTCCACTGCTCCACATCTT 15 7.979 2.364
RM30 6 GGTTAGGCATCGTCACGG TCACCTCACCACACGACACG 5 3.075 1.224
RM345 6 ATTGGTAGCTCAATGCAAGC GTGCAACAACCCCACATG 5 1.871 0.860
RM412 6 CACTTGAGAAAGTTAGTGCAGC CCCAAACACACCCAAATAC 8 2.413 1.302
RM454 6 CTCAAGCTTAGCTGCTGCTG GTGATCAGTGCACCATAGCG 6 2.226 1.071
RM584 6 AGAAAGTGGATCAGGAAGGC GATCCTGCAGGTAACCACAC 7 4.117 1.597
RM2 7 ACGTGTCACCGCTTCCTC ATGTCCGGGATCTCATCG 7 4.420 1.651
RM11 7 TCTCCTCTTCCCCCGATC ATAGCGGGCGAGGCTTAG 11 5.503 2.001
RM18 7 TTCCCTCTCATGAGCTCCAT GAGTGCCTGGCGCTGTAC 8 4.346 1.729
RM125 7 ATCAGCAGCCATGGCAGCGACC AGGGGATCATGTGCCGAAGGCC 4 2.048 0.833
RM234 7 ACAGTATCCAAGGCCCTGG CACGTGAGACAAAGACGGAG 8 4.801 1.821
RM455 7 CGAGACGAGCATCGGATAAG GATCTGGTGGAGGGGAGG 3 2.051 0.752
RM25 8 GGAAAGAATGATCTTTTCATGG CTACCATCAAAACCAATGTTC 5 1.542 1.151
RM72 8 CCGGCGATAAAACAATGAG GCATCGGTCCTAACTAAGGG 14 5.180 2.006
RM152 8 GAAACCACCACACCTCACCG CCGTAGACCTTCTTGAAGTAG 7 3.232 1.427
RM407 8 GATTGAGGAGACGAGCCATC CTTTTTCAGATCTGCGCTCC 7 3.615 1.458
RM447 8 CCCTTGTGCTGTCTCCTCTC ACGGGCTTCTTCTCCTTCTC 7 3.740 1.548
RM531 8 GAAACATCCCATGTTCCCAC TCGGTTTTTCAGACTCGGTC 5 1.961 0.983
RM215 9 CAAAATGGAGCAGCAAGAGC TGAGCACCTCCTTCTCTGTAG 8 3.516 1.520
RM219 9 CGTCGGATGATGTAAAGCCT CATATCGGCATTCGCCTG 16 7.379 2.347
RM242 9 GGCCAACGTGTGTATGCTTC TATATGCCAAGACGGATGGG 10 3.832 1.675
RM278 9 GTAGTGAGCCTAACAATAATC TCAACTCAGCATCTCTGTCC 8 4.115 1.646
RM316 9 CTAGTTGGGCATACGATGGC ACGCTTATATGTTACGTCAAC 9 4.856 1.880
RM321 9 CCAACACTGCCACTCTGTTC GAGGATGGACACCTTGATCG 3 2.021 0.743
RM147 10 TACGGCTTCGGCGGCTGATTCC CCCCCGAATCCCATCGAAACCC 3 2.176 0.787
RM239 10 TACAAAATGCTGGGTACCCC ACATATGGGACCCACCTGTC 5 2.837 1.260
RM244 10 CCGACTGTTCGTCCTTATCA CTGCTCTCGGGTGAACGT 5 2.865 1.214
RM258 10 TGCTGTATGTAGCTCGCACC TGGCCTTTAAAGCTGTCGC 8 4.126 1.633
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SSR fisi Hethfk  RT5I4(5'—3") JEE1I(5'—>3") RGN 28] 25 i R 4 AR AL R ARAEH
SSR loci  Chr. Forward primer (5'—3") Reverse primer (5'—3") Observed number of alleles (Na) Effective number of alleles (Ne) Shannon's information Index (1)
RM467 10 GGTCTCTCTCTCTCTCTCTCTCTC CTCCTGACAATTCAACTGCG 10 4.105 1.699
RM590 10 CATCTCCGCTCTCCATGC GGAGTTGGGGTCTTGTTCG 6 2.343 1.068
RM21 11 ACAGTATTCCGTAGGCACGG GCTCCATGAGGGTGGTAGAG 10 2.050 1.212
RM206 11 CCCATGCGTTTAACTATTCT CGTTCCATCGATCCGTATGG 15 5.320 2.021
RM209 11 ATATGAGTTGCTGTCGTGCG CAACTTGCATCCTCCCCTCC 11 4.057 1.799
RM224 11 ATCGATCGATCTTCACGAGG TGCTATAAAAGGCATTCGGG 13 6.802 2.264
RM332 11 GCGAAGGCGAAGGTGAAG CATGAGTGATCTCACTCACCC 6 2.843 1.282
RM536 11 TCTCTCCTCTTGTTTGGCTC ACACACCAACACGACCACAC 6 3.562 1.408
RM12 12 TGCCCTGTTATTTTCTTCTCTC GGTGATCCTTTCCCATTTCA 7 2.466 1.250
RM17 12 TGCCCTGTTATTTTCTTCTCTC GGTGATCCTTTCCCATTTCA 6 1.670 0.803
RM19 12 CAAAAACAGAGCAGATGAC CTCAAGATGGACGCCAAGA 6 1.692 0.809
RM277 12 CGGTCAAATCATCACCTGAC CAAGGCTTGCAAGGGAAG 3 1.821 0.671
RM309 12 GTAGATCACGCACCTTTCTGG AGAAGGCCTCCGGTGAAG 8 2.809 1.397
RM453 12 CGCATCTCTCTCCCTTATCG CTCTCCTCCTCGTTGTCGTC 6 3.124 1.313
7.653 3.589 1.438
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