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Table 1  Genetic diversity index and score of rice germplasm in three analysis units
SIHTETT SRS AREMERE ER LSRR Shannon ZFEHEIREL 2 BMSE EBMNEESE B
Analysis unit Na Ne H 1 NPL PPL (%) Score
4 Laos 1.8803+0.3258  1.2424+0.3224  0.1526+0.1672 0.2510£0.2295 125 88.03 8
4fi 1] Myanmar 1.9014+0.2992  1.2306+0.2847 0.1526+0.1538 0.2555+0.2141 128 90.14 11
F1E = F§ Yunnan, China 1.9437+0.2314  1.2487+0.2587 0.1704+0.1420 0.2871+0.1969 134 94.37 18
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Table 2 Rare allelic variation, peculiar allelic variation and their distribution in three analysis units

Wi H S5 A5 A 55, Rare allelic variation loci

515 ZA AR A A Peculiar allelic variation loci

Fric

Marker &4t it i 27 &4t il i 27
Laos Myanmar Yunnan, China Laos Myanmar Yunnan, China
RM1812 A. B. C. D A. B. C. D. E A. B. C
RM574 B A A
RMS551 B. E B. E A. E A
RM434 B A. B B A
RM214 A. B. C. F A. C. E. F A. C. E. F. H D. H
RM202 A. F B. C B
RM7097 C. D C. D D
RM3395 A. D. E. G A. D. G A. D. E. G
RM241 A. D D
RM10806 B
RMS8004 A. D C A
RM471 A. B. D E D
RM1986 A. B A. B. C. D. E A. B. G. H G
RM3466 A. D C A. D
RM3525 D E
RM3643 C.D.F. L. I, K C. D, E. I.J C. F E
RM3855 A. B. C. D. E. G A. C. D. F. G A. C. D. G
RM5481 A. B. D E. F C. D F
RMS5611 A. D C B
RM6089 B. C D C
RM3394 B. D. E A. B. D. F. G A. B. E. G
RM7396 A. D E A. B. D. E
RM7390 B. F F A. B. C
RM8268 A. B A. D. E E
RM15090 B. C C
RM3421 A. D D A
RM7479 A
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Table 3 Correlation coefficient between allelic variation of SSR markers and phenotypic traits in rice

£ B R MR R REMLEE S0eHk SIHE RESoRIE RERbRIE R 45Uk TR

Fric Ap Effective Plant Panicle Panicle Flag leaf Flagleaf Filled grain  Unfilled Grains Seed 1000-grain
Marker Allelic panicle number height length exsertion length  width number  grain number per setting ~ weight
variation per plant (cm) (cm) (cm) (cm) (cm)  per panicle per panicle  panicle rate (%) (g)
RM574 A -0.092 0.098 -0.064  0.161™ -0.025 -0.015 -0.191™ -0.003 -0.145™  -0.124"  0.041
B -0.002 -0.100 0.078 -0.122" 0.121"  0.115 0.210™ -0.053 0.129 0.166™ -0.025
C 0.093 0.015 -0.045 -0.014  -0.123" -0.118" -0.090 0.073 -0.027  -0.096 0.005
RM434 A 0.093 -0.115" -0.060 -0.070  -0.080 —0.090 -0.020 -0.010 -0.030  -0.000 -0.060
B -0.076 0.086 0.077  0.019 0.137" -0.002 0.040 -0.035 0.011 0.045 0.042
C -0.176™ -0.024 -0.179™ 0.178" -0.153" 0.026 -0.291™ -0.159™  -0.313" -0.010 0.225
D 0.190™ 0.022  0.164™ -0.163™  0.111" -0.007 0.268™ 0.173" 0.303" -0.012 -0.225™
RMS551 A 0.101 0.019 -0.012 -0.032  -0.078 -0.002 -0.058 -0.011 -0.051 -0.037 -0.048
B -0.095 -0.079 -0.357" 0.329"™ -0.272" -0.251" -0.362" -0.226™  -0.405" -0.029 0.118"
C -0.093 0.008  0.045 0.079 0.081 -0.043 0.007 -0.049 -0.021 0.057 0.015
D 0.000 0.000 0.000  0.000 0.000  0.000 0.000 0.000 0.000 0.000 0.000
E 0.029 0.080 0.066 -0.064 0.062 -0.029 0.005 -0.041 -0.020 0.040 0.022
RM214 A -0.063 -0.038 -0.070  0.165™ 0.000  0.010 -0.044 -0.099 -0.090 0.059 0.093
B -0.128" -0.117" -0.279™ 0.163™ -0.240" -0.178" -0.246™ -0.190"  -0.293™  0.061 0.061
C -0.183™ -0.078 -0.148™ 0.126° -0.040 -0.005 -0.264™ -0.144™  -0.284™  0.000 0.272™
D -0.045 0.004 -0.171™ 0.158™ -0.217" -0.110" -0.254" -0.144™  -0.275" -0.019 0.073
E 0.031 0.045 -0.021 0.162™ -0.096 -0.054 -0.079 -0.048 -0.088  -0.048 -0.031
F 0.031 0.011  0.015 0.081 0.076  -0.020 0.043 -0.054 0.001 0.080 0.061
G 0.185™ 0.058  0.328™ -0.415™  0.219™ 0.186™  0.476™ 0.340™ 0.555" -0.032 -0.273™
H -0.010 0.148™ 0.126  0.057 0.148™ 0.041 -0.096 0.000 -0.074  -0.076 0.020
RM7097 A -0.198™ -0.145" -0.121" -0.355™  0.052  0.095 -0.236™ -0.128" -0.251"  0.047 -0.098
B -0.211™ 0.138" -0.069  0.188™  0.018  0.009 -0.188™ -0.138" -0.221™  0.011 0.182™
C 0.090 0.010 -0.119" -0.181" -0.110" -0.155" -0.134" 0.060 -0.068  -0.146™ -0.159™
D -0.093 0.014 0.009  0.222™ -0.044 -0.078 0.033 -0.059 -0.009 0.036  -0.008
RM202 A -0.189™ -0.037 -0.114" 0.126° -0.038 -0.060 -0.117" -0.161  -0.181"  0.120°  0.252™
B -0.129" -0.016 -0.064 0.167" 0.013 -0.016 -0.101 -0.147"  -0.161"  0.083 0.218"
C -0.020 -0.023 -0.261™ 0.153™ -0.275" -0.185" -0.266™ -0.113" -0.267" -0.093 -0.064
D -0.084 0.008 0.049 -0.086  -0.041 0.084 0.025 0.135" 0.098  -0.097 0.047
E 0.078 -0.201"™ 0.146™ -0.179™  0.099 -0.021 0.095 0.039 0.094 0.004 0.054
F 0.064 -0.004 -0.059  0.105 -0.044  0.011 -0.087 -0.105 -0.126" 0.061 -0.017
RM1812 A 0.059 0.067 0.086 -0.133" 0.080  0.060 0.081 0.129" 0.135*  -0.078 -0.158™
B 0.068 -0.032  0.093 -0.053 0.081  0.066 0.096 0.053 0.104 0.005 0.038
C -0.134" -0.002 -0.024 -0.002 0.051 -0.033 -0.077 0.031 -0.041 -0.055  -0.032
D -0.026 -0.051 -0.321"™ 0.191" -0.262" -0.187"" -0.285™ -0.154™  -0.306™ -0.040 0.008
E -0.126" -0.037 -0.132° 0.190™ -0.119" -0.102 -0.216™ -0.156™  -0.253"  0.028 0.162"
F 0.151™ -0.063 0.121" -0.073 0.078 -0.010 0.120" 0.057 0.125" 0.027 -0.076
RM3395 A 0.064 0.056 -0.038 -0.012 0.021 -0.026 0.005 0.145™" 0.086  -0.098 -0.047
B 0.106 -0.140" -0.057 -0.043 0.024 -0.052 -0.106 0.061 -0.047  -0.142°  0.017
C 0.019 0.118" 0.027  0.088  -0.093 -0.093 0.074 -0.069 0.019 0.077 -0.200™
D -0.246™ 0.005 -0.002  0.019 0.015  0.039 -0.090 -0.101 -0.126" 0.059 0.211™
E 0.062 -0.006 -0.090 0.076  -0.039 -0.002 -0.066 0.068 -0.011 -0.039 -0.018
F 0.015 0.087  0.183™ -0.116" 0.056  0.132" 0.106 0.003 0.082 0.049 0.044
G -0.073 -0.128" -0.170™ 0.067 0.015  0.022 0.071 -0.092 0.002 0.134"  0.053
RM241 A 0.016 0.093 0.078  0.089 0.057  0.041 -0.075 0.064 -0.021 -0.013 -0.079
B 0.073 -0.286™ -0.142" -0.026  -0.268" -0.131"  -0.228™ -0.041 -0.198™ -0.092 -0.087
C -0.028 0.116" 0.055 -0.076 0.154™  0.098 0.217™ 0.027 0.180™  0.063 0.038
D -0.094 0.185™ 0.060  0.076 0.124"  0.034 0.085 -0.042 0.043 0.056 0.175"
RM1086 A -0.255™ -0.060 -0.198™ 0.260™ -0.147" -0.010 -0.416™ -0.233"  -0.447" -0.022 0377
B -0.020 -0.127" -0.348™ 0.256™ -0.275" -0.280™ -0.297" -0.020 -0.237"  -0.168" -0.090
RMS8004 A -0.255" -0.058 -0.198™ 0.260"™ -0.147" -0.013 -0.416™ -0.233"  -0.447" -0.002 0.377"
B -0.021 -0.127" -0.348™ 0.256™ -0.275" -0.280"™ -0.297"" -0.019 -0.237"  -0.168™ -0.086




38 EP A& Crops 2026 5 1 1
%:3% 3 Table 3 (continued)
S HRM BRes K BEIIUE SINFK BINHE  BSTRONC  BRRURNC  RRROM 4k TRE
Frid AR Effective Plant Panicle Panicle Flagleaf Flagleaf Filled grain  Unfilled Grains Seed 1000-grain
Marker Allelic panicle number height length exsertion length  width number  grain number per setting ~ weight
variation per plant (cm) (cm) (cm) (cm) (cm)  per panicle per panicle  panicle rate (%) (2)
C 0.037 -0.018 -0.159™ 0.164™ -0.096 —0.064 -0.084 -0.060 -0.099 0.030  0.037
D -0.176™ -0.036 -0.246™ 0.244™ -0.176" -0.133"  -0.285™ -0.162  -0.310™ -0.011 0.224™
E 0.186™ 0.058  0.214™ -0.180"  0.167" 0.093 0.297" 0.152™ 0313  0.025 -0.178™
F -0.076 -0.038 0.102 -0.101 0.031 0.094 -0.025 -0.015 -0.028 0.011 -0.008
RM471 A 0.078 0.048 0.107 -0.004 0.022 -0.013 0.056 0.064 0.080  -0.002 -0.018
B -0.069 0.175™ -0.165™ 0.130" -0.113  -0.005 -0.060 -0.080 -0.092 0.029  0.004
C 0.022 -0.003  0.011 0.066 0.109 -0.076 -0.049 -0.151" -0.125" 0.063  0.160™
D 0.064 0.063 -0.043 -0.071 0.023  0.080 -0.005 0.228™ 0.127°  -0.164™ -0.171""
E -0.051 -0.227"" 0.096 -0.156™ -0.054  0.057 0.081 0.080 0.110  -0.004 —0.085
RM1986 A -0.037 0.042 -0.112  0.159" -0.145" -0.027 -0.122" 0.073 -0.052  -0.107 -0.056
B -0.111 0.061 -0.062  0.012 0.008 0238  0.117" -0.017 0.080 0.053  0.139"
C -0.111 0.061 -0.062  0.012 0.008 0238  0.117" -0.017 0.080 0.053  0.139"
D -0.034 -0.174" -0.003  -0.126" -0.072  0.059 0.042 -0.066 -0.006 0.105  0.083
E 0.009 0.084 0.059  0.099 0.101  0.003 0.066 -0.071 0.009 0.105  0.136"
F 0.046 -0.101  0.062 0.074  -0.060 -0.189™ -0.075 -0.094 -0.113 0.026 —0.123"
RM3466 A -0.020 -0.208™ -0.346 0.104  -0.117" -0.110 -0.040 -0.146" -0.110 0.168"  0.049
B -0.226™ -0.040 -0.155" 0268 -0.144" -0.040 -0.380™ -0.195™  -0.404™ -0.030  0.276™
C 0.181™ 0.039  0.241™ 0289™ 0.113  0.034 0.346™ 0.236™ 0.402 -0.060 -0.272""
D 0.048 0.200" 0.138"  0.031 0.132"  0.112 -0.020 -0.060 -0.050 0.020  0.067
RM3525 A 0.079 0.151"  0.130" -0.040 0.236™ 0.089 0.124" 0.115 0.161" -0.060 -0.143"
B -0.060 0.022 -0.142" -0.030  -0.100 -0.070 -0.050 -0.110 -0.110 0.065  0.071
C -0.121" -0.080 0.004 -0.002 -0.030 -0.010 -0.060 -0.060 -0.080  -0.010  0.073
D -0.080 0.157" -0.040  0.140° -0.126" 0.029 -0.020 0.048 0.015  -0.100 -0.003
E -0.040 0.127° -0.050  0.075  -0.030  0.042 -0.050 0.133" 0.040  -0.050  0.090
RM3643 A 0.180™ -0.196™ 0.171" -0.208"  0.103  0.092 0.248™ 0.090 0.243™  0.043  -0.090
B -0.090 0.202" 0.136" -0.159™  0.073  0.144" 0.211™ 0.052 0.192"  0.076  0.017
C -0.040 0.241" 0.135° -0.030 0.237 -0.003 0.159™ 0.214™ 0.245 -0.080 -0.206™
D -0.100 -0.020 0.058 -0.010 0.031 0.005 -0.070 0.006 -0.050  -0.020  0.075
E 0.228™ -0.386™ -0.060 —0.178" -0.127" -0.050 0.115 0.036 0.110 0.009 -0.155™
F -0.050 0.244™ 0.077  0.016 0.057  0.081 0.073 0.033 0.074 0.038  0.042
G 0.013 0.241™ 0.056  0.087 0.136" -0.060 0.038 0.095 0.084  -0.060 -0.177""
H -0.020 -0.010 -0.080  0.095 -0.110 -0.050 -0.268™ -0.090 -0.258™ -0.110  0.114
I -0.309™ 0.052 -0.010  0.126" 0.042  0.103 -0.135" -0.166™  -0.199™  0.101 0.331™
RM3855 A -0.273™ 0.205 0.067  0.204™  0.096  0.060 0.036 -0.070 -0.020 0.098  0.092
B -0.030 0.004 -0.030 -0.020  -0.040  0.004 0.030 -0.080 -0.020 0.013  0.109
C 0.031 -0.100 -0.163" 0.067  -0.151" -0.204" -0.228" -0.169™  -0.273"  0.016 -0.030
D -0.040 -0.030 -0.002 0.075 -0.030 -0.050 -0.020 -0.127" -0.090 0.118"  0.129"
E 0.041 -0.040 -0.170™ 0.171" -0.144" -0.040 -0.260™ -0.128" -0.273"  -0.010  0.068
F 0.176™ -0.050  0.202" -0.321"  0.154™ 0.114 0.237" 0.319™ 0.364™ -0.146" -0.185™
G 0.107 -0.117" -0.149* 0.034  -0.100 -0.129"  -0.050 -0.070 -0.080 0.087 -0.110
RM5481 A -0.259™ -0.002 -0.123" 0.149° -0.090  0.010 -0.267" -0.175™  -0.307" -0.030  0.334™
B -0.100 -0.136" -0.310" 0331 -0.245" -0251" -0.347" -0.238"™  -0.401™ -0.001 0.137"
C 0.044 -0.117" -0.362"™ 0.166™ -0.359" -0.313" -0.245™ -0.118" -0.256™ -0.026 -0.151"
D 0.050 0.230" 0.112  -0.030 0.097  0.056 0.229™ 0.150" 0.262  0.014 -0.187"
E 0.166™ -0.040  0.315™ -0.349™  0.243" 0214"  0.308™ 0.205™ 0.353"  0.006 -0.125"
RM5611 A 0.078 -0.070 -0.249"™ 0.253™ -0.276" -0.295" -0.305" -0.110 -0.296™ -0.070  —0.060
B -0.030 -0.060 -0.010  0.011 0.067 -0.010 0.091 -0.010 0.066 0.057  -0.040
C -0.060 0.058 0.173"™ -0.266™  0.108  0.193"  0.074 0.146" 0.142"  -0.090  0.026
D 0.051 0.009 -0.080  0.192" -0.030 -0.030 0.015 -0.154™  -0.080 0.173™  0.081
RM6089 A -0.151" -0.138" -0.409™ 0.342™ -0.281" -0.269" —0.407" -0.271"  -0.469™  0.015  0.140"
B -0.134" -0.020 0.020  0.046 0.002  0.011 -0.010 -0.060 -0.040 0.048  0.154™
C -0.030 -0.002 0.002  0.036 0.069  0.050 0.012 -0.010 0.005 0.021 0.018
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%:3% 3 Table 3 (continued)

B2 G e K
Frid Ap 5 Effective Plant  Panicle

A S
Panicle Flag leaf Flag leaf Filled grain
Marker Allelic panicle number height length exsertion length

SIHE RESCRI  RERURIEC BRI ghsek TRE
Unfilled Grains Seed 1000-grain

width number  grain number per setting ~ weight

variation per plant (cm) (cm) (cm) (cm) (cm)  per panicle perpanicle  panicle rate (%) (2)
D 0.173™ 0.124"  0.352™ -0.329"  0.205™ 0.204™  0.349™ 0.252™ 0.414™ -0.030 -0.163™
RM3394 A 0.093 -0.070 -0.070  0.043  -0.090 -0.100 -0.060 0.022 -0.030  -0.050 -0.185™
B 0.116" -0.177" -0.040  —0.001 -0.030 -0.040 -0.010 -0.050 -0.040 0.042  0.021

C 0.112 -0.403™ -0.149" -0.050  -0.137" -0.232" -0.060 -0.206™  -0.164™  0.153" 0.004
D -0.164™ -0.010 -0.100  0.190" -0.145"  0.002 -0.297™ -0.120" -0.298™ -0.080  0.158"

E -0.060 -0.110 -0.222" 0.098  -0.060 —0.030 -0.137" -0.070 -0.144" 0.074  0.128"

F -0.050 0.305™ 0.288™ -0.131" 0.233"  0.149" 0.185™ 0.219™ 0.269™ -0.118" -0.020

G 0.009 0.046  0.069 -0.010 0.089  0.035 -0.004 -0.030 -0.020 0.033 0.029

RM7396 A 0.058 -0.080 -0.110  0.020 -0.080 -0.080 -0.040 -0.050 -0.060 0.068 -0.070
B -0.123" 0.067 0.045 -0.060 0.128"  0.096 0.095 0.117" 0.140°  -0.050 -0.127"
C 0.036 -0.070 -0.010 -0.060 -0.080  0.022 -0.080 -0.050 -0.090  -0.060  0.180™

D 0.055 0.041  0.005 0.140°  -0.010 -0.110 0.052 -0.050 0.012 0.127° -0.080

RM7390 A -0.040 -0.060 -0.189™ 0.028  -0.213" -0.050 -0.200™ -0.080 -0.198™ -0.050 -0.050
B -0.148" 0.037 0.043 0.086 0.090 -0.002 0.016 -0.090 -0.040 0.098 0.085
C -0.080 0.082 -0.030  0.132° -0.050  0.008 -0.144" -0.135" -0.189™  0.041 0.204

D -0.040 -0.080 -0.237" 0253 -0.110 -0.133" -0.197" -0.070 -0.190" -0.010  0.131"

E -0.158" -0.117" -0.256™ 0.080  -0.238™ -0.143" -0.360™" -0.040 -0.300™ -0.167"" 0.096

F 0.117 0.123" 0.049  0.047 0.061 -0.030 0.002 0.017 0.011 -0.010 -0.119"

RM8268 A -0.020 0.110 0.117° -0.100 0.051 0.074 -0.010 0.045 0.015  -0.070  0.135"
B -0.030 -0.030 -0.120  0.083  -0.040 -0.060 -0.157" -0.050 -0.151"  -0.010  0.000
C -0.133" 0.030 -0.119" 0.127° -0.030  0.031 -0.195™ -0.040 -0.169" -0.070  0.163™

D 0.004 0.222" 0.197” -0.080 0.057  0.122° 0.234™ 0.130" 0.253"  0.010 -0.110

E 0.166™ -0.340" -0.070  —0.050 0.001  -0.139" 0.058 -0.110 -0.020 0.154" -0.070
RM1509 A -0.333™ -0.090 -0.225" 0222 -0.110 -0.110 -0.321™ -0.227"  -0.400"  0.074  0.360™
B 0.353™ -0.030  0.152" -0.262"  0.045 0.038 0.232™ 0.081 0.231" -0.001 -0.230™
C -0.110 0.234™ 0.111 0.127 0.122  0.134" 0.127 0.266™ 0.279" -0.139" -0.205™
RM3421 A -0.090 -0.010 0.003 0.107 0.008  0.137°  -0.197" -0.130 -0.207" -0.020  0.259™
B -0.030 -0.010 -0.100  0.130  -0.168"  0.025 -0.100 -0.100 -0.120 0.094  0.039

C 0.158" -0.110  0.048 -0.207" 0.135 -0.110 0.181™ 0.135 0.197" -0.060 -0.163"

D -0.120 0.155 0.014  0.059 0.011 0.025 -0.030 -0.020 -0.030  -0.030  0.009

RM7479 A -0.030 -0.156" -0.470™ 0.426™ -0.384™ -0.338" -0.363™ -0.228"™  -0.418™  0.023 -0.040
B -0.204™ 0.019 -0.243" 0.139" -0.175" -0.070 -0.319™ -0.181"  -0.356™ -0.050  0.311™
C 0.183™ 0.078  0.527" -0.421™  0.403™ 0.299™  0.532™ 0.305™ 0.596"  0.039 -0.217"

@R e SRRREREEH (P<0.05) AWREE (P<0.01) . R,

@
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and “™” indicate significant difference (P < 0.05) and extremely significant difference (P < 0.01), respectively. The same below.
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Table 4 Percentage change of observed values of rice traits explained by molecular markers

e N - - B T AL e
Wi pmewe B BE s awrc o awey  BEERCREECE R SR b
Marker Index panicle number Pl.a nt  Panicle Panlgle Flag leaf Flag leaf grain number grain number per setting 1000.—gra1n
per plant height  length exsertion length  width perpanicle  per panicle  panicle rate weight
RM574 P (%) 14 0.3 0.0 1.2 0.4 0.5 0.4 0.3 0.5 0.0 0.1
F 4.602" 0.859 0.034 3.934" 1393 1.533 1.141 0.802 1.684 0.061 0.169
RM434 P (%) 22 0.0 1.6 1.5 0.6 0.0 4.8 23 6.5 0.0 32
F 7.018" 0.159 5267  4.886 1.950  0.098 16.157" 7.618" 22132 0.100 10.519™
RMSS1 P (%) 0.0 0.5 2.4 2.0 1.9 0.4 2.4 0.6 2.5 0.2 0.1
F 0.100 1.389  7.224™  5.940" 5.752"  1.208 7.227" 1.857 7.496™  0.589 0.245
RM214 P (%) 53 2.3 16.5 13.1 8.6 34 19.3 11.1 27.4 0.6 7.2
F 17.655™ 7.498™ 62.736™ 48.014™ 29.888™ 11.036™  75.928™ 39.613"™  119.915™ 1.772  24.803™
RM7097 P (%) 22 1.1 1.3 16.0 0.8 23 33 0.9 3.6 0.3 0.0
F 7.199™ 3.606 4.131" 61.081™ 2.690  7.422™ 10.845™ 2.850 12.109™  1.126 0.030
RM202 P (%) 8.2 0.3 4.1 6.5 1.2 0.7 43 3.9 7.4 0.8 8.2
F 18.939™ 0.720  8.923" 14.640™ 2.511  1.518 9.435™ 8.492™  16.801™  1.647 18.829™
RM1812 P (%) 0.1 0.1 0.0 0.2 0.1 0.1 0.1 0.4 0.0 0.6 0.4
F 0.227 0411  0.040 0.627 0216 0.234 0.147 1.248 0.115 1.783 1.062
RM3395 P (%) 0.9 0.1 0.2 0.0 0.1 1.6 1.2 0.8 0.1 2.6 0.8
F 2.962 0.198  0.546 0.043 0.304  5.248" 3.941" 2.495 0.413 8.522"  2.676
RM241 P (%) 0.8 3.0 0.2 0.0 2.7 0.4 5.0 0.2 22 0.7 33
F 2.717 9.882™ 0.774 0.148 8.870™ 1.370 16.722™ 0.485 7.280™  2.340  10.809™
RM1086 P (%) 3.0 4.0 7.0 2.3 5.0 10.1 0.9 2.8 0.1 3.5 17.4
F 2.855 3.873  6.914™ 2.194 4.839" 10.356™ 0.873 2.684 0.102 3379 19.356™
RM8004 P (%) 0.4 0.0 8.8 8.6 33 29 5.1 1.7 6.1 0.0 3.0
F 1.391 0.065 30.779™ 30.042" 10.879™ 9.507" 17.004" 5.511° 20.581"  0.002 9.794™
RM471 P (%) 0.1 5.0 0.4 2.7 0.0 0.4 0.2 1.0 0.9 0.2 0.8
F 0.359 15.082" 1.139 7.830"  0.011  1.164 0.704 2.863 2.709 0.580 2.195
RM1986 P (%) 1.7 1.1 2.6 0.0 0.4 8.8 0.3 22 1.3 0.7 1.2
F 3.742 2.449 5735 0.006 0.777 20.559™ 0.654 4.868" 2.900 1.501 2.669
RM3466 P (%) 2.8 5.8 15.7 5.4 4.7 2.0 6.4 44 9.9 1.0 34
F 8.187™ 17.3717 52.774™ 16.042™ 13.904™ 5.729" 19.361™ 13.041™  31.221™  2.863 9.829"
RM3525 P (%) 1.1 0.1 0.7 1.7 35 0.0 1.0 0.3 0.2 0.3 1.6
F 2.640 0.199 1513 3.895" 8.213"™ 0.000 2.425 0.604 0.562 0.664 3.796
RM3643 P (%) 1.2 0.3 1.3 2.6 0.5 0.3 42 0.8 4.7 0.0 1.2
F 5.961" 1.667 6.535" 13.156™ 2244  1.271 21.812™ 4119 24.060  0.181 5.955"
RM3855 P (%) 7.1 2.1 0.3 6.2 0.1 0.1 0.7 5.2 3.8 1.5 34
F 21.356™ 5.929" 0.729 18.638"  0.190  0.311 2.013 15242 11.111"  4336"  9.789™
RM5481 P (%) 6.8 0.4 13.4 15.0 8.3 4.7 21.1 9.2 27.7 0.0 9.0
F 20.714™ 1.179 43.844™ 49.916™ 25590 13.936™  75.681™ 28.778" 108.266™ 0.127  29.119™
RM35611 P (%) 0.0 0.7 22 1.0 22 42 3.1 0.0 2.0 1.0 1.0
F 0.097 1.922 6295 2712 6.217" 12.165™ 8.916™ 0.021 5.605"  2.765 2.965
RM6089 P (%) 3.1 2.0 16.4 12.7 7.0 6.6 16.3 7.9 22.3 0.1 2.8
F 9.133™ 5.681" 55.593" 41.220™ 21.420" 19.910™  55.326™ 24219™  81.372™  0.200 8.145™
RM3394 P (%) 22 21.5 6.5 0.5 6.2 5.7 2.6 4.6 6.5 1.0 0.3
F 5.851" 69.705™ 17.672" 1.344 16917 15.346™ 6.927" 12299 17.670™  2.612 0.882
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o N - N - oS — GRE sk
e OREECpor e mm swbic sipg OB RRRUIECRRREC Sk  o
Frid L7 Effective . . Filled Unfilled Grains  Seed- .
. Plant  Panicle Panicle Flagleaf Flag leaf . . . 1000-grain
Marker Index panicle number . . - grain number grain number per setting .
height length exsertion length  width . . . weight
per plant per panicle  per panicle  panicle rate
RM7396 P (%) 0.6 0.0 0.1 1.1 0.2 0.6 0.0 0.6 0.3 0.4 0.5
F 1.655 0.124  0.247 3.146 0.466  1.648 0.024 1.611 0.718 1.162 1.388
RM7390 P (%) 2.8 0.1 0.1 0.7 0.3 0.4 0.1 4.1 2.8 1.6 32
F 2.435 0.066  0.123 0.568 0.258 0354 0.118 3.592 2.358 1.376 2.710
RM8268 P (%) 22 3.7 0.0 0.4 0.0 0.5 42 0.0 2.1 22 3.0
F 6.450" 10.727"" 0.109 1.175 0.026  1.537 12.482™ 0.135 5.960°  6.410°  8.572™
RMI1509 P (%) 5.8 3.4 6.0 1.8 24 2.5 11.3 10.1 22.3 1.6 16.3
F 13.739™ 8.035™ 14.418™  4.165" 5427 5.742° 28.569™ 25.198™  64.646™ 3719  43.945™
RM3421 P (%) 0.1 0.6 0.3 1.4 1.0 0.8 2.7 1.8 33 0.3 35
F 0.139 1.217  0.685 2.883 1.942  1.709 5.564" 3.589 6.861™  0.648 7.239"
RM7479 P (%) 1.8 1.8 31.9 222 20.1 12.4 26.1 9.4 335 0.0 1.6
F 4.203" 4.203" 105.892" 64.563™ 56.990™ 32.023""  79.993" 23362 113933  0.010 3.648

222 ARAMEIKRE SSRAFCHFAZT FAGY£EF
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Table 5 Differences of rice phenotypic traits among allelic variations of SSR markers

Frid IERN ZEA AR 5 Allelic variation
Marker Trait A B C D E F G
RM574 Tyt B (cm) 5.110a 3.634b 3.869b

TSR AL 93.568b 118.674a 104.204b
RM1509 B 5.241b 7.440a 5.867b
P =i (em) 114.975b 121.514b 158.033a
Tt B (cm) 5.947a 3.068b 6.437a
Sl 5E (cm) 1.623b 1.710b 1.917a
TSR AL 87.827b 126.353a 151.822a
TRt R £ 22.179b 45.994b 100.388a
TR ZL 110.006¢ 172.432b 252.210a
RM7479 F K (cm) 20.352¢ 22.730b 25.712a
Feidh Y BE (cm) 8.782a 5.372b 3.010¢c
HIH-K:(cm) 23.981c 27.842b 31.825a
G118 (cm) 1.385b 1.617a 1.722a
TSR 4L 64.971b 75.195b 122.804a
TRt 2L 18.655b 25.032b 45.232a
TR 83.627b 100.258b 168.135a
FHiE (g) 26.833b 30.986a 26.695b
RM7097 Feidlr tH B (cm) 2.589¢ 4.943b 6.834ab 8.553a
RM241 FkFi(cm) 129.749ab 113.999¢ 126.473b 136.312a
Sl (cm) 31.926a 29.075b 32.040a 33.004a
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kg PR ZEA7AS 57 Allelic variation
Marker Trait A B C D E F G
FHiE(g) 25.527b 26.118b 26.860b 29.076a
M3466 FRiE(em) 99.543¢ 120.741b 123.502b 149.720a
A (cm) 20.051c 23.708b 25.318b 27.194a
HIH-K:(cm) 27.916b 28.890b 31.283b 34.952a
TSR AL 105.561a 72.997b 120.944a 107.380a
45528 (%) 85.070a 72.790b 73.350b 75.400b
RMS5611 K (cm) 21.411b 24.795a 25.221a 23.095a
S (cm) 23.825b 31.995a 31.293a 30.354a
Il FE (cm) 1.300b 1.667a 1.705a 1.648a
RS EL 54.438b 123.596a 114.577a 114.779a
FRIEL 79.724b 163.798a 158.224a 139.047a
RM6089 G 6.463a 3.900b 6.951a 7.349a
T-hiHE (g) 28.211b 35.575a 27.028b 26.250b
RM8004 FiK: (cm) 21.460c 23.502b 25.444a 25.987a
Tl HH B (cm) 8.813a 5.957b 3.494bc 2.686¢
RM3421 SR EL 75.087b 102.912a 118.110a 105.922a
TR 99.072b 135.735a 158.124a 141.240a
FHiE(g) 31.875a 27.465b 26.421b 27.288b
RM471 TRt R K 47.960b 35.188b 35.502b 69.342a 45.679b
FHiE (g) 26.393a 26.739a 27.525a 23.495b 25.918a
RM3525 &K (cm) 34.282a 29.566b 30.686b 28.836b 30.326b
RM5481 F K (cm) 23.661b 22.484b 15.225¢ 25.802a 25.686a
BIIH-K:(cm) 29.285ab 27.415b 13.325¢ 32.358a 32.039a
ST 5E (cm) 1.681ab 1.496b 0.920c 1.713a 1.720a
TR EL 98.766b 98.156b 32.300c 191.251a 169.199a
FHiE (g) 31.803a 28.320b 20.558d 24.384c 26.218bc
RMS8268 P Ei(cm) 137.000a 120.047b 124.452ab 128.778ab 104.802¢
RM202 FK (em) 23.607a 24.258a 20.758b 25.334a 25.682a 24.110a
Sl (cm) 30.124a 31.245a 22.711b 30.446a 31.836a 29.752a
ST 5E (cm) 1.612a 1.662a 1.404b 1.732a 1.662a 1.692a
TSR 92.390a 95.910a 52.414b 114.300a 118.600a 94.130a
FREEL 112.411a 118.741a 73.673b 164.907a 160.624a 118.331a
RM1812 FK (em) 26.100a 26.100a 24.681ab 21.746¢ 23.894b 25.330ab
FHiE (g) 23.331b 27.380a 25.980a 26.780a 28.780a 26.380a
RM1986 Tt B (cm) 7.252a 4.249bc 4.249bc 2.568¢ 5.126b 4.922b
BIIH-K:(cm) 26.870b 31.026a 31.026a 29.636a 32.360a 30.001a
RM3395 FEALRL 2 73.633a 42.805bc 36.777bc 28.864c 52.440b 40.561bc  27.626¢
RM3855 B R 5.706¢ 6.928bc 7.363bc 6.800bc 7.398bc 7.496b 9.267a
PR (cm) 136.477a 123.272a 114.501a 120.412a 119.928a 121.798a  94.000b
K (cm) 25.443a 24.607a 23.144a 24.865a 23.281a 25.514a 20.307b
FHiE (g) 27.848a 28.396a 26.214a 29.181a 27.679a 25.833a 21.453b
RM3394 T (g) 21.730b 27.043a 26.728a 29.020a 29.013a 26.546a  27.890a

NFENGFRERIRIE P<0.05 KFEREE,

Different lowercase letters indicate significant difference at P < 0.05 level.
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Table 6 Principal component analysis of phenotypic traits of rice germplasm

A F 53 Principle component

Item PC1 PC2 PC3 PC4
Pk Plant height (cm) 0.247 0.108 -0.372 0.606
fE& Panicle length (cm) 0.400 0.126 -0.095 0.101
B 3 FEE Effective panicle number per plant -0.114 -0.125 0.507 0.254
FSZRI L Filled grain number per panicle 0.369 0.268 0.392 0.071
FALRI L Unfilled grain number per panicle 0.306 -0.537 -0.080 -0.008
FERIEL Grains per panicle 0.455 -0.103 0.252 0.051
45523 Seed setting rate (%) -0.064 0.628 0.332 0.011
TFHiE 1000-grain weight (g) 0.017 0.351 -0.380 -0.468
F4dh H! BF Panicle exsertion (cm) -0.188 0.198 -0.295 0.607
il Flag leaf length (cm) 0.391 0.132 -0.029 0.029
$1| %8 Flag leaf width (cm) 0.370 0.109 -0.171 -0.211
FF{iE{H Bigenvalue 3.796 1.946 1.458 1.294
J7 ZETIRik % Variance contribution rate (%) 34.510 17.690 13.251 11.767
24 5T#k % Cumulative contribution rate (%) 34.510 52.200 65.451 77.218

BN R AR R, O MR R, A& R T

BT 363 MBI U A 1R HET . TR
i EEA 1355 >1.000 (LA 36 43 (R T) .
Hrb 4R 3 A2 >2.000 HFERN 2 508 T E =
AT ZXRIRACER NS 5. L7 A 1 E
= EE NI, PR 160 cm, ki 210, 45
S 85%, T HLH 24 g, A AL 11.4, #8430 cm,

JE& KRR SR, AR R 2 KRR A, EhRIR
WA E =B EINTET, MR 142 em, BEK Y
24 cm, AREEEL 5.4, 4550% 90%, THRIHE 27 g,
PRsiE . R B, AR KR R Rk )
EAR; gF) s HEERIRMEIEY, A 119 cm,
K27 cm, fEIIHEE 1.3 cem, #IFFK 37cm. 5
22 cm, fREE 5.6, BKE 310, AI{ENKH

®T EBSLZRAEET=1.000 BHFEFHZER

Table 7 Rice germplasm with comprehensive principal component score = 1.000

4’5 Code 43 HT LT Analysis unit 5 4 FK Germplasm name PC1 PC2 PC3 PC4 D
z7 = KER 2.385 1.095 -0.282 2361 1.628
Z15 = huoheng 0.932 5.537 -0.718 1.370 1.771
721 Tz 1e5% 2.866 3.401 0.973 2451 2.600
725 FEZE /NBhYR 2.282 -0.585 1.569 0.009 1.157
730 = IR 0.078 8.905 -0.693 0.838 2.084
782 FEE AR AT 1.882 1.099 0.308 -0.063 1.136
7107 FEE MR 1.667 1.559 0.299 0.557 1.238
Z112 = ARGES 2.336 0.581 0.745 2510 1.687
Z113 = SHH 1.727 1.038 0.595 2.181 1.444
7143 Zh %1 3 3.113 0.772 0.249 -1.674 1.356
7162 EZ %1 5 4308 -0.336 1.730 -0.146 2.123
7163 EZ %1 13 3.750 0.327 -0.228 -0.664 1.610
7170 EZ 2159 2.126 2.077 0.050 1.961 1.733
Z173 ZH 21516 2.512 0.862 -0.003 0.266 1.360
7194 ZH %1 9 1.571 1.956 -1.059 1.552 1.205
7211 ZHh BILYI0 2.240 0.576 -0.406 -0.415 1.000
7213 Zh ML Y12 2213 2.070 0.235 -0.259 1.464
7232 Zh BLKS1176 1.926 1.997 -0.336 -0.983 1111
7298 4 fa] Ssin thukha 1.984 -1.077 1.880 0.650 1.062
7329 4 fa] Naung Tu Mee She 1.160 1.096 0.794 1.418 1.122
7339 4 fa] Yakhine Bo 2.925 -0.637 1.196 1.038 1.524
7341 4 ] Kyun Put Gyi 2753 -0.135 -0.939 1.952 1.335
7342 4 ] Saba Phyu 3.811 -1.893 -1.926 3.008 1.397
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%45 Code ST H#LJC Analysis unit F)R 45K Germplasm name PC1 PC2 PC3 PC4 D
7343 4 ] Shwe Pyi Aye 1.867 0.716 1.186 1.023 1.358
7347 4 ] Nga Hhmwe 1.384 0.774 1.542 1.142 1.234
7349 4 fa] Man Sar 0.646 1.157 0.354 3.137 1.093
7351 4 ] Ta Yay Gyi 2.033 2333 -1.360 3.814 1.791
7352 4 ] Kyaung Thwa 3.682 -1.981 -0.973 2.669 1.431
7354 4 ] Mayin Ni 1.874 0.799 0.394 0.156 1.112
7356 4 ] Lone Phyu 2.838 0.173 1.218 0.561 1.602
7357 4 ] Let Thae Gyan 2.531 1.097 -1.089 3.505 1.729
7358 i Myin Thwa Gyi 2.001 0.870 -0.357 0.848 1.162
7362 4 ] Saw Pha Gyi 2.568 0.428 -1.080 1.645 1.311
7363 4 fa] Khao La Shae 1.858 1.225 -0.348 0.463 1.122
7364 4 ] Khaw Ma Kyaw 3.820 -1.353 0.393 0.778 1.583
7369 4 ] Ye Tha 1.793 0.222 1.247 0.703 1.173
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Abstract

and identify SSR markers closely related to major agronomic traits, a total of 376 newly collected rice

To analyze the genetic diversity of rice germplasm resources in the border areas of Yunnan Province

germplasm resources from Yunnan (China), and its adjacent Myanmar and Laos were used as experimental
materials. These resources were divided into three analysis units, and 11 phenotypic traits were investigated.
Genetic diversity and association with phenotypic traits were analyzed using 27 pairs of SSR markers. Results
showed that a total of 142 allelic variation loci were detected, including 100 rare allelic variation loci and nine
peculiar allelic variation loci. Based on the comprehensive evaluation of six genetic diversity parameters, the
scoring order of rice germplasm resources from the three analysis units was: Yunnan, China analysis unit >
Myanmar analysis unit > Laos analysis unit. Among the 27 pairs of SSR markers, RM214, RM1086, RM5481,
RM6089, RM1509, and RM7479 were closely associated with phenotypic traits, could explain more than 10.0%
of the variation in panicle length, panicle exsertion, filled grains per panicle, unfilled grains per panicle, grains
per panicle, and 1000-grain weight. Principal component analysis of phenotypic traits extracted four principal
components with a cumulative contribution rate of 77.218%. A total of 36 excellent germplasm resources
(comprehensive score =1.000) were selected. Among these, Huake, Nalei 5, and Haonuolang had a score greater
than 2.000. They demonstrated potential as parents for multiple-tillering and large-panicle type, large-panicle
type, and glutinous type, respectively.

Key words Yunnan border areas; Rice germplasm resources; Genetic diversity; SSR marker; Correlation analysis
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