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Abstract: This study attempted to identify the seedling drought resistance of RIL population from an indica and
japonica crossing lines.A population of 120 recombinant inbred lines ( RIL ), which were derived from a cross between
an elite indica cultivar IR29 and a drought-resistant japonica line ZD15, were used.An artificial drought stress was
mimicked by PEG-6000 treatment.These parameters including the germ length and coleoptile length at germination
stage, as well as the root length, root-shoot ratio, shoot fresh weight, root fresh weight, shoot dry weight and root dry
weight at seedling stage, were measured.With the principal component analysis and membership function method, an
objective comprehensive evaluation value ( D value ) of drought resistance was obtained.According to the D value, the
122 rice lines ( or variety ) were divided into three groups.The group I containing 33 lines with D value between 0.201
and 0.400, was a drought sensitive group.The group II containing 79 lines with D value between 0.401 and 0.600,
was a moderate drought resistant group.The last group containing 10 lines with D value between 0.601 and 0.800, was
a drought resistant group.Using stepwise regression and principal component analysis, these eight traits were selected
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to be evaluation indicators for drought resistance at seedling stage of rice.Taken together, the drought resistant lines
selected in this study can be further cultivated as breeding intermediate materials, or used as breeding resources to

enrich the rice breeding resource in Ningxia.
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Table 1  Analysis of relative value of phenotypic traits in rice seedling stage under drought stress (%)
T Hb [ H RS Hb [ Hb R I e
1 K W o £ 5t i‘? - £ - £ K K
Item RL RSR - " CL GL
SFW RFW SDW RFW
A5 Variation range 55.4~177.6 123.4~397.6 7.8~98.0  12.5~156.3 145-87.4 253~137.9 6.7-213.1  5.2~97.1
V¥4 Average 98.8 264.0 39.4 61.2 479 724 113.4 57.1
Frifi22 Standard deviation 25.57 74.73 20.07 33.50 15.23 21.92 45.11 20.08
AR 5 Z 80 Variation coefficient 25.87 28.30 50.91 54,72 31.80 30.28 39.36 35.07

RL: Root lenth, RSR: Root shoot ratio, SFW: Shoot fresh weight, RFW : Root fresh weight, SDW: Shoot dry weight, RFW: Root dry weight, CL :

Coleoptile length, GL : Germ length.The same as below
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Table 2 Correlation analysis of phenotypic traits in rice seedling stage under drought stress

AR ZREL i3IS L B 1191 3 1 11 O O e E O O 1 i PR CfIS

Correlation coefficient RL RSR SFW RFW SDW RFW CL

e RSR 0.252"

o b A F SFW 0.401" -0.152

Hu i EE RFW 0.442" 0.093 0.715~

Hb [T H SDW 0.502" -0.446" 0.522" 0.340"

iR T RFW 0.452" -0.231 0.352" 0.590” 0.667"

2R CL 0.138 -0.167 -0.028 -0.179" 0.230° 0.063

ZEK GL -0.076 -0.238" -0.188" -0.199" 0.147 0.089 0.676"

Y5 M IFERTE 0.01 F10.05 /KT R R, R

“and " mean significance at the 0.01 and 0.05 level, respectively. The same as below
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Table 3 The eigenvalues, power vector, contribution rate, cumulative contribution rate and of principal components
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T4l Cll 3.033 0.392 -0.123 0.444 0.445 0.469 0.462 0.055 -0.013 37.911 37.911
T2 CI2 2.005 -0.087 -0.386 -0.147 -0.270 0.234 0.084 0.569 0.603 25.067 62.978
F4r3 CI3 1.162 0.511 0.708 -0.127 0.045 -0.150 -0.052 0.378 0.224 14.524 77.502
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Table 4 The Comprehensive index and D value of different materials

O O P S
No. f8hr 1 HRhr 2 85 3 f&hr 4 bvalue || No. febr 1 16h% 2 b5 3 16b5 4 D value
cl1 cI2 CI3 Cl4 cl1 CI2 cI3 Cl4
1 0.86 -0.54 2.58 0.06 0.35 || 40 1.92 -0.66 3.13 -0.23 0.55
2 1.03 0.29 2.14 0.45 048 || 41 0.81 -0.78 3.06 0.28 0.36
3 0.80 0.33 2.20 0.22 042 || 42 2.11 -0.46 2.72 0.45 0.64
4 0.83 0.23 3.03 0.24 046 || 43 1.92 -0.83 3.69 0.42 0.61
5 1.23 0.65 2.04 0.07 052 || 44 1.92 -0.58 3.76 0.63 0.66
6 0.68 0.37 2.28 0.16 0.40 45 1.77 -0.26 2.83 0.70 0.62
7 1.17 0.15 2.73 -0.02 0.48 46 2.09 0.06 2.85 0.38 0.69
8 1.50 -0.07 1.72 -0.18 046 || 47 1.93 -0.42 2.43 0.29 0.58
9 1.50 -0.93 3.13 -0.03 0.46 || 48 1.79 -0.42 3.42 0.14 0.59
10 1.14 0.24 1.98 0.08 0.46 || 49 1.48 -0.46 2.35 0.18 0.48
11 0.82 -0.14 3.27 0.11 0.42 50 0.63 -0.45 2.50 -0.13 0.30
12 1.31 0.37 2.39 0.14 0.53 51 1.28 0.23 2.84 -0.03 0.51
13 0.95 0.10 2.61 0.10 0.44 52 1.50 0.03 2.10 -0.11 0.49
14 1.61 0.41 2.02 0.16 0.57 53 0.60 -0.26 3.66 0.23 0.40
15 1.27 0.51 1.87 0.34 0.53 54 1.39 0.61 2.45 0.20 0.58
16 0.95 -0.29 1.72 0.06 0.35 55 2.02 0.69 3.02 0.41 0.75
17 1.52 -0.32 2.28 0.24 050 || 56 1.27 -0.68 4.04 -0.02 0.48
18 1.49 0.06 2.58 0.14 054 || 57 0.84 -0.39 2.94 -0.02 0.37
19 1.34 0.59 2.93 0.29 0.59 58 0.90 0.02 2.37 0.02 0.40
20 0.85 0.79 243 0.35 0.50 59 1.32 0.61 1.77 0.02 0.51
21 0.88 0.32 3.64 0.18 050 || 60 1.07 0.54 2.85 0.03 0.51
22 1.44 0.09 3.13 0.14 056 || 61 0.23 -0.07 3.64 0.31 0.35
23 1.50 0.58 2.92 0.04 0.60 || 62 0.91 0.42 2.54 0.11 0.46
24 0.85 -0.49 2.36 -0.10 033 || 63 1.15 -053 3.71 0.21 0.47
25 0.93 -0.08 2.77 0.28 044 || 64 1.23 0.27 2.35 0.13 0.50
26 0.60 -0.21 2.54 0.02 0.33 65 1.12 -0.18 2.72 -0.09 0.43
27 1.03 -0.08 2.46 0.51 0.46 66 1.18 -0.20 2.46 -0.14 0.43
28 1.00 0.82 291 0.51 0.57 67 0.72 0.44 1.79 0.13 0.39
29 1.49 0.45 2.45 0.49 0.60 68 0.17 -0.61 3.36 0.13 0.26
30 1.21 0.36 2.68 0.36 0.54 69 0.98 0.48 2.66 0.08 0.48
31 1.34 -0.23 3.37 0.21 052 || 70 0.50 -0.21 3.76 0.28 0.39
32 1.48 -0.25 2.30 0.37 051 || 71 0.76 0.39 2.39 0.20 0.43
33 1.08 -0.79 3.17 -0.15 0.38 72 0.97 -0.29 3.39 0.09 0.44
34 1.00 -0.55 2.85 0.20 040 || 73 1.43 -0.41 2.99 -0.21 0.47
35 1.15 0.67 2.02 0.17 051 || 74 0.62 -0.51 2.80 -0.06 0.31
36 1.41 0.87 2.32 0.49 062 || 75 0.53 -0.59 3.43 0.07 0.32
37 1.45 0.23 2.02 0.69 057 || 76 0.72 0.78 2.89 0.44 0.50
38 0.80 -0.20 3.99 0.35 047 || 77 0.95 0.29 2.94 0.24 0.49
39 1.14 0.46 2.58 0.28 053 || 78 1.02 0.22 2.41 0.02 0.45
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®a(8)
“ $5h7 1 kT 2 e b7 3 Fob7 4 ovate | o, $8F5 1 16h5 2 b5 3 T6br 4 D value
Cl1 Cl2 CI3 Cl4 Cl1l Cl2 CI3 Cl4
79 1.02 0.48 3.14 0.23 0.52 101 0.89 -0.09 2.37 0.22 0.41
80 1.20 -0.30 2.00 0.17 0.43 102 1.56 -0.06 1.44 0.56 0.52
81 0.95 -0.40 2.14 -0.11 0.35 103 1.46 -0.57 3.14 0.16 0.50
82 0.83 -0.01 2.22 0.04 0.38 104 1.20 -0.49 3.28 -0.04 0.45
83 0.34 -0.50 3.24 0.12 0.29 105 1.61 -0.85 3.71 -0.02 0.51
84 0.26 -0.99 3.15 0.02 0.22 106 143 0.04 2.01 0.51 0.53
85 1.19 -0.53 3.93 0.30 0.50 107 0.98 -0.65 3.25 0.12 0.40
86 0.30 -0.34 3.36 0.27 0.32 108 1.49 -0.17 2.93 0.10 0.53
87 0.13 -0.61 3.66 0.19 0.27 109 1.27 -1.04 3.49 0.25 0.44
88 1.13 0.30 3.04 0.11 0.51 110 1.26 -1.02 3.07 0.11 0.41
89 0.73 -0.06 2.56 0.09 0.38 111 0.67 -0.72 3.66 0.21 0.36
90 1.08 -0.17 2.79 -0.04 0.43 112 1.10 0.23 1.70 0.06 0.43
91 0.75 -0.17 2.85 0.18 0.39 113 0.92 -0.31 2.00 -0.10 0.35
92 1.15 -0.11 2.85 -0.07 0.45 114 0.59 -1.04 3.04 -0.08 0.26
93 1.25 0.58 2.65 0.15 0.55 115 0.33 -1.01 297 0.16 0.23
94 0.58 -0.75 3.29 -0.10 0.30 116 1.18 0.15 2.02 0.21 0.47
95 0.89 -0.20 243 -0.02 0.38 117 1.14 -0.16 2.13 0.16 0.43
96 1.03 -0.88 3.55 -0.05 0.39 118 1.01 -0.05 1.93 0.04 0.40
97 1.27 -0.78 3.28 0.74 0.50 119 0.69 -1.67 3.09 0.17 0.24
98 0.74 -0.67 3.67 0.60 0.41 120 1.09 -0.72 3.30 -0.09 0.40
99 1.43 -0.89 3.65 0.59 0.52 121(P1) 1.81 -1.34 2.89 0.10 0.47
100 1.10 -1.50 2.80 0.05 0.31 122(P2) 1.40 -0.61 0.92 0.24 0.65
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Table 5 Normal test of D value
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Item Max. Min. Mean SD Skewness Kurtosis
D{i D Value 0.75 0.22 0.457 0.101 0.009 0.084
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Table 6 The correlation coefficients between 8 traits and D value

AR FREL

Correlation & R M SRR b N o ER R R ERENS ik
i RL RSR SFW RFW SDW RFW cL GL

coefficient

D {H D value 0.35" -0.45" 0.64” 0.53" 0.76" 0.64” 0.58" 0.42"
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