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Abstract: In this study, grain quality of thirty-six red-grained rice landraces from Hani’s terraced fields in
Yunnan province were studied. The results showed that the quality traits were significantly different among
different red-grained rice landraces, the coefficient of variation of 9 quality traits was above 10%. The largest
coefficient of variation was chalkiness degree (90.47%), while grain length was smallest (5.08%). The most

landraces in Hani terrace had better milling quality, while the number of Indica Rice Varieties with high
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chalkiness and amylose content was less when compared with the Agricultural industry standard - Cooking

rice variety quality (NY/T593—2013). Four principal components were extracted by principal component

analysis (PCA), the accumulative contribution ration amounted to 77.004%. The first principal component

(PC1) explained 24.384% of the total variance, which was contributed by chalkiness degree, chalky area and

amylose content. Cluster analysis showed 36 red-grain rice landraces grouped into three clusters, the first

cluster included 3 landraces with poor milling quality, the main cluster II involved 31 landraces, and the

cluster Il included 2 waxy rice landraces. The results could provide scientific reference for protection and

application of red-grained rice resources from Hani’s terraced fields.

Key words: Hani’s terraced fields; red-grained rice landraces; quality; principal component analysis; cluster

analysis
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Table2 Descriptive statistics of different quality traits
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K% 4373 7673 67.30 6.82  10.14
HREKR R /% 30.18  66.60  55.42 7.81  14.09
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Fig.1 Distribution plots of 14 quality traits
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Table4 Six critical quality traits statistics of different landraces
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1 80.49  61.15 15.91 6.0 43.5 24.64
2 78.09 5470  31.50 7.0 74.0 30.38
3 80.18 60.40 3.20 6.0 72.5 27.64
4 76.03 58.98 - 7.0 89.5 3.91
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Table5 Correlation analysis of quality traits between different landraces
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TR E 0.600™ 0.242  0.120  0.397"
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KoK A -0.273 -0.147 —0.001 -0.073 —0.159  0.893"
BRI -0.133 -0.186  0.101 -0.074 —0.105 0.755 0.914"
EASpE -0.014 0.189 —0.175 0.031 0.136 —0.067  0.004 —0.040
LR —0.191 0200 —0.273 -0.04  0.004 0.078 0.182 0.159 0.454™
AR -0.120  0.199 -0.229 -0.032 0.098 0.055 0.175 0.143 0.767"  0.869”
LRI 0.020  0.031 0.008 0.189 0.100 0.391° 0.243  0.189 0.041 0.036  —0.059
i A g 0287 0.183 0.023 0.249 0.397% 0.061 -0.062 -0.013 —-0.034 —0.125 -0.104 0.321
EEETER SR -0.085  0.085 —0.105 -0.031 0.224 0.026 -0.069 -0.117 -0287 -0262 -0.325 -0.199 -0.165
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Table6 Eigen values, accumulated variance and

correlations between original variables and
thefirst four PCsrepresenting variability

E2N PCl PC2 PC3 PC4
#i K /mm -0.216 0376  —0.413 0.673
#7 58 /mm 0.026 0.607 0.745  —0.087
K 58 e /mm -0.127  -0.311  —0.804 0.458
7 JE /mm 0.029 0.535 0.601 0.315
TR /g -0.192 0.460 0.053 0.686
B /% 0.548  —0.602 0.385 0.311
FAE% 0.636  —0.625 0.277 0.241
KGR /% 0.611  -0.573 0.164 0.306
LR % 0.564 0462  -0.198  —0.161
TR % 0.792 0.360  -0.215  —0.194
T /Y% 0.817 0426  -0280  —0.169
DA (E 0.395 0.014 0.158 0.430
AR B fem 0.211 0.415 0.019 0.527
HEEER S R/% 0649 —0.291 0.402 0.124
FEAE 3.414 2.968 2.340 2.060
iy &N 24384  21.203 16.708  14.710
ZRTTHAR /% 24384 45586  62.294  77.004
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Fig.2 Principal scatter plot of principal component analysis based on 14 quality traits
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Fig.3 Cluster analysis of 36 red-grained rice landraces
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