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LI Xiao-juan?, LIU Er-ming'", XIAO Qi-ming', LIU Nian-xi’>, WANG Jin-hui® ,TAN Xiao-ping®, ZHENG He-bin

(1.College of Bio-Safety Science and Technology, Hunan Agricultural University, Changsha 410128, China; 2.Plant
Protection Institute of Hunan ,Changsha 410125, China; 3.Plant Protection and Quarantine Station of Hunan, Changsha
410005, China)

Abstract: To build up the resistant scale of rice cultivars against the false smut and to define relationship between the
scale and rice yield loss, three main components of 24 cultivars relating to resistance against rice false smut were firstly
analyzed by principal component analysis in this study. The relationship between percent yield loss (PYL) and the
average diseased grains per panicle (ADGPP) was built by linear regression analysis. Based on the selected three
components , 101 cultivars were clustered by the longest distance method with Euclidean distance. The result indicated
that among the three components, ADGPP was a principal resistant component against rice false smut. The regression
equation between PYL and ADGPP was y=2.862 4x+0.542 7 (P=0.000 1). Based on the above ADGPP, 101 cultivars
were clustered into 6 groups by the above method at T=0.400 0. Thus 6 scales for evaluation of the rice cultivars against
false smut in the field was built based on ADGPP, which agreed with Standard Evaluation System for Rice (SES) of
International Rice Research Institute (IRRI), viz. scale 0, ADGPP=0.000 (highly resistant, HR); scale 1, ADGPP=0.001—
0.100 (resistant, R); scale 3,ADGPP=0.101-0.410 (moderate resistant, MR); scale 5, ADGPP= 0.411-1.010 (moderate
susceptibility, MS); scale 7, ADGPP=1.011-1.760, (susceptibility, S); scale 9, ADGPP=1.761 (highly susceptibility,
HS). The PYL were 0, 0.546%—0.829%, 0.546%—0.829%, 0.830%—1.716%, 1.717%—3.434%, 3.435%—5.581% and
above 5.582% for HR, R, MR , MS | S and HS scales respectively, which indicated resistant scales of rice cultivars and
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PYL were negatively related.
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Table1 Mean values of 3 resistant components of 24 cultivars of Hengnan county

() X1 X2 X3 () X1 X2 X3
A/G85 0.09 4.79 0.85 714 0.04 2.20 0.31

288 0.50 20.40 4.07 316 0.11 6.30 0.88

451 0.57 22.11 4.75 9 663 0.06 4.06 0.41

272 0.91 32.88 6.85 2 0.09 5.50 0.85
K 817 0.05 3.57 0.47 K 451 0.05 3.96 0.40
996 0.14 7.63 1.20 964 0.58 23.20 4.30

7 0.09 6.42 0.91 1577 0.43 23.10 3.45
53 0.20 10.79 1.48 B 838 0.47 24.10 3.49
998 0.39 16.82 4.35 63 0.33 18.90 2.72
48 0.01 0.85 0.11 303 0.20 13.00 1.95
113 0.13 6.70 1.07 D 13 0.20 9.41 1.72

46 0.05 4.20 0.47 0.08 5.56 0.68

X X2 (%) X3
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Table 2 The correlation matrix, normalization eigenvectors, eigenvalue and eigenvalue’s total percentage of the three resistant components

X X2 X3 1% /%
X1 1.000 0 0.579 5 -0.2394 -0.779 0 29501 983379 98.3379
X, 0.974 1 1.000 0 0.5750 0.797 5 0.1826 0.0379 1.2625 99.600 4
X3 0.986 7 0.964 4 1.000 0 0.577 6 —0.553 8 0.599 8 0.0120 0.399 6 100.000 0
R ,a=0.05 ,r=04044 a=0.01 ,r=0.5151
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Table 3 The yield loss rate of 14 cultivars based on the average disease grains per panicle %
()
0 1 2 3 4 5 6 7 8 9 =10
827 0.00 2.38 3.68 6.52 9.69 10.61 12.61 14.00 19.94 23.66 29.01
364 0.00 2.24 3.95 8.44 12.23 13.97 14.92 15.42 21.07 25.26 32.48
1 0.00 3.60 5.33 9.32 11.44 12.90 14.01 17.54 20.45 20.40 27.15
6 0.00 1.16 4.76 5.71 6.32 7.37 8.26 9.31 9.88 10.39 14.57
7954 0.00 0.79 1.76 6.88 9.04 10.76 14.21 15.63 17.41 19.11 25.13
63 0.00 7.34 12.16 13.86 15.19 17.30 21.48 24.97 26.47 30.50 36.43
4 0.00 5.08 10.86 15.06 15.39 18.49 17.22 24.39 25.31 29.11 34.16
6 0.00 2.20 4.42 7.15 9.16 12.00 16.87 21.04 18.78 25.97 36.56
559 0.00 2.80 6.23 9.23 13.36 15.48 18.94 23.00 22.94 27.71 33.34
0.00 5.24 10.43 11.06 12.43 17.48 19.23 22.58 28.44 33.06 38.88
8 0.00 2.78 4.25 5.51 8.83 11.43 13.65 16.46 20.59 21.75 25.64
3 0.00 4.77 9.66 10.17 11.03 15.44 18.13 21.06 24.96 28.71 34.17
2 0.00 3.81 10.65 15.10 18.19 20.86 23.98 24.90 27.27 28.07 38.84
96 0.00 4.70 11.60 16.00 18.10 23.10 24.40 26.10 27.20 29.00 37.60
F4 14 PRM (R SEFRNEFRIRARNE)IFIE
Table 4 The linear regression equation of percentage of yield loss based on disease grains per panicle of 14 cultivars
() R () R
827 y=2.698 5x 1.4832 0.9790 6 y=3.2405x 2.1886 0.967 4
364 y=2.9317x 1.0241 09777 559 y=3.178 1x 0.160 5 0.9953
1 y =2.430 2x + 0.770 9 0.9890 y=3.5414x+0.368 4 0.986 4
6 y =1.220 6x +0.963 2 0.969 5 8 y=2.5438x 0.8200 0.9950
7954 y=2.4414x 12323 0.989 4 3 y=3.103 5x + 0.673 2 0.989 1
63 y=3.147 5x +2.962 3 0.986 3 2 y=3.3317x+2.584 1 09725
4 y =3.006 9x +2.699 1 09797 96 y=3.259 1x +3.504 5 0.973 6
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Table 5 Classification of 101 cultivars against rice false smut in the nursery
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