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Table 1 The germplasm materials and their origins
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Varieties (lines ) Origin Varieties (lines ) Origin
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Tianyan 309
F] 1
ljt] uﬁ$ H1[E China KWS3113 8 [E Germany
Neitiandan 1
AT 201 )
inc 4121 1 2
Neitiankang 201 H1[E China KWS T [E Germany
T 204 i .
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Neitiankang 204 )
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GTW9601 1 [# China KWS0143 [ Germany
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T137 (fi &) ine) 1 China RIMA fif 2 Holland
T154 (i &) (line) H1[E China IRIS faf 2% Holland
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45 e
ARHBEA S Ching ADV0401 452 Holland
Nongdatianyan No .4
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Table 2 Average values of drought resistance indexes of 30 germplasm resources

w ek e e omk pm o owr  SREBE o BUICH
P (R Plant Leaf Leaf Leaf Root Root YR UH d];]ﬂ A 1 1‘5}(\?‘ H; U jf??ji
Varieties (lines ) height length width  thickness  length  thickness  Ground ncergroun ner nder/above
(em) (em) (em) (mm) (em) (mm)  biomass (g) bmm.ass above blom.ass stress

stress index index
R 309 13 .57 6.86 1.66 0.42 6.60 0.27 0.038 1.486 0.164 2.803
P B 1 13.10 5.85 3.90 0.31 5.78 0.23 0.039 1.360 0.133 3.901
D204 12.92 4.32 2.10 0.39 6.37 0.33 0.058 1.227 0.180 4 .584
KWS4121 12.95 6.03 4.02 0.31 5.52 0.22 0.039 1.360 0.125 3.029
88K1 12.62 6.88 4.40 0.28 5.22 0.26 0.033 1.269 0.126 3.744
L 201 13.72 6.77 3.52 0.34 5.72 0.36 0.029 1.369 0.138 3.071
HI0466 Fif -+ 11.83 4.52 2.01 0 .46 6.48 0.39 0.079 1.582 0.186 4.318
BETAS812 11.87 4 .42 2.03 0.38 6.35 0.36 0.066 1.353 0.183 4.259
T 204 15.17 8.25 5.85 0.32 4 .67 0.22 0.048 1.111 0.134 3.609
A RFHIF 4 5 15.95 9.53 6.15 0.37 5.75 0.23 0.044 1.057 0.094 3.610
KWS9412 12 .30 7.90 4.30 0.30 6.67 0.29 0.039 1.474 0.099 2.278
KWS9454 13.18 7.80 1.28 0.32 .80 0.25 0.038 1.320 0.084 1.654
T154 13.17 7.07 4.97 0.27 6.82 0.23 0.047 1.364 0.112 3.885
KWS5145 12.72 3.88 2.27 0.30 6.88 0.34 0.051 1.224 0.168 3.338
KWS0143 13.80 6.95 3.50 0.29 5.73 0.26 0.040 1.364 0.099 2.750
KWA0149 13.27 6.55 4.43 0.31 5.15 0.29 0.044 1.400 0.186 2.988
ACER %3l 14 .04 6.16 3.96 0.32 5.42 0.21 0.058 1.400 0.118 3.397
GTW9601 H 4 14 .37 6.13 4.65 0.30 6.27 0.29 0.058 1.232 0.108 3.415
RIMA % H 14.18 6.83 3.42 0.32 43 0.25 0.038 1.333 0.127 3.499
{37 302 13.92 6.05 4.88 0.33 .60 0.32 0.045 1.422 0.116 2.845
KWS3113 13.07 6.00 4.85 0.29 6.38 0.26 0.046 1.469 0.144 3.361
IRIS 241 12 .47 6 .42 3.58 0.33 6.27 0.33 0.039 1.482 0.106 2.752
ADV0401 14 .85 6.08 3.52 0.34 42 0.33 0.042 1.429 0.089 2.524
HD402 H 12.07 6.73 3.57 0.36 6.98 0.28 0.041 1.559 0.119 3.841
T137 14 .80 7.88 4.00 0.33 5.40 0.30 0.032 1.403 0.122 2.492
T 203 15.02 7.97 4.90 0.29 4 .87 0.24 0.043 1.139 0.158 3.108
KWS6231 13.02 7.82 3.15 0.38 6.08 0.28 0.033 1.433 0.092 2.047
T131 12 .87 7.52 4.80 0.36 6.33 0.32 0.047 1.422 0.092 2.650
ADV0420 12.92 7.27 4.05 0.39 5.92 0.38 0.037 1.423 0.129 2.516
KWS9145 13.67 8.08 4.58 0.34 5 .88 0.26 0.039 1.486 0.133 2.539
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Table 3 Results of principal components analysis
TR Lo BT 4

Index and result

FE 4> Component

of analysis 1 2 3
FEFR T E Plant height —0.730  0.390 0.385
MR K Leaf length —0.840 —0.234  0.240
R 58 Leaf width —0.818  0.081 0.015
i H B Leaf thickness 0.546 —0.155  0.708
K Root length 0.599 —0.381 —0.312
HEHL Root thickness 0.693 —0.273  0.414
R A Ground biomass 0.646 0.479  0.065
T AR 6L b0 4R 4 R

0.433 0.725 —0.058

Underground biomass stress index

AR5 b Under /Above 0.626  0.493 0.123
058 L i 1 . 0.492 0.716 —0.175
Under /Above biomass stress index

FEEAE Eigenvalue 4.282  1.968  1.028
TTHAZ Percentage (V6 ) 42 822 19.678  10.284

R TR 06 )

Accumulative percentage

42 822 62.499  72.784
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Table 4 The seedling survival rate , subordinate function values and the mean of subordinate

function values of various indexes of different varieties of sugarbeet

Al (D

TE‘? Varieties (line ) RM) R(®) R@G) R) R(G) R(6) S R0) %)
1 AT 309 0 .47 0.36 0.60 0.82 0.39 0.57 0.54 60 .54
2 PR A 1 0.65 0.54 0.16 0.58 0.77 0.61 0.55 63.72
3 1D204 0.92 0.98 0.49 0.32 1.00 0.83 0.76 79 46
4 KWws4121 0.62 0.52 0.16 0.58 0 .47 0.45 0 .47 5211

88K1 0 .47 0.42 0.05 0.40 0.71 0.36 0.40 45 .23
6 NIt 201 0.49 0 .64 0.29 0.59 0.48 0.54 0.51 58 .33
7 HI0466 0.89 1.00 0.77 1.00 0.91 1.00 0.93 92.13
8 BETA812 0.91 0.99 0.43 0.56 0.89 0.85 0.77 81 .47
9 NETPL 204 0.23 0.07 0.20 0.10 0.67 0.06 0.22 23 .45
10 AR KFF 4 5 0.00 0.00 0.40 0.00 0.67 0.00 0.18 19 .18
11 KWS9412 0.29 0.45 0.11 0.79 0.21 0.28 0.36 39.89
12 KWS9454 0.31 0.45 0.20 0.50 0.00 0.15 0.27 30 .16
13 T154 0.44 0.29 0.00 0.59 0.76 0.34 0.40 43.76
14 KWS5145 1.00 0.94 0.13 0.32 0.57 0.68 0.61 68 .44
15 KWS0143 0.46 0 .64 0.09 0.58 0.37 0.29 0.40 40 .21
16 KWA0149 0.53 0.41 0.17 0.65 0.46 0.43 0.44 50 .33
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17 ACER 0.60 0.53 0.18 0.65 0.59 0.55 0.52 59 .60
18 GTW9601 0.60 0.36 0.13 0.33 0.60 0.32 0.39 42 .31
19 RIMA 0.48 0.66 0.19 0.53 0.63 0.52 0.50 57.21
20 1 F 302 0.62 0.31 0.24 0.69 0.41 0.47 0.45 53.12
21 KWS3113 0.62 0.31 0.07 0.79 0.58 0.49 0.48 54 .87
22 IRIS 0.55 0.62 0.23 0.81 0.37 0.58 0.53 61 .34
23 ADV0401 0.61 0.64 0.27 0.71 0.30 0.53 0.51 58 .04
24 HD402 0.49 0.62 0.37 0.96 0.75 0.70 0.65 70 .32
25 T137 0.29 0.52 0.25 0.66 0.29 0.39 0.40 47 .32
26 ML 203 0.28 0.30 0.07 0.16 0.50 0.11 0.24 27.31
27 KWS6231 0.30 0.72 0.44 0.72 0.13 0.43 0.46 50.39
28 T131 0.36 0.33 0.35 0.70 0.34 0.38 0.41 46 .58
29 ADV0420 0.40 0.51 0.47 0.70 0.29 0.44 0.47 51 .42
30 KWS9145 0.26 0.38 0.27 0.82 0.30 0.36 0.40 45.33
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Note: R(1), R(2), R(3), R(4), R(5) and R(6) indicate the subordinate function values of Leaf length , Leaf width , Under ground biomass stress in—

dex , Under /Above biomass stress index and seedling survival rate ; S(1) indicates the average value of subordinate function values ; R(0) indicates the seedling

survival rate .
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Fig.1 The subordinate function of the average of the subordinate function among accessions
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Study on screening of drought resistance assessment indices and comprehensive
evaluation of sugarbeet during seedling stage

LI Guotong' , WU Haixia’ , WEN Li' , SUN YA—qing' , ZHANG Shao-ying'
(1. Institwte of Sugarbeet Physiology » Inner Mongolia Agricultural Unwersity , 010018, China ;
2 . Inner Mongolia Academy of Water Resources s Hohhot 010020, China)

Abstract ; Ten traits indices were used for the evaluation of drought resistance of 30 sugarbeet germplasms in green—
house during seedling stage under repeated drought stress . Through principal components analysis , five indices , namely
leaf length , leaf width , underground biomass stress index , toot/shoot stress index , and leaf thickness were screened ,
which had close relation to the drought resistance . With the membership function method , the drought resistance of 30
accessions of sugarbeet germplasms was evaluated . The correlation coefficient is 0.989 between the value of compreherr—
sive evaluation and direct evaluation . Based on the value of comprehensive evaluation , the germplasms with strong
drought resistance in seeding stage were ; HI0466 , BETA812 and 1D204 .

Keywords : sugarbeet ; seedling stage ; drought resistance ; membership function method





