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Abstract: In order to screen drought-resistant soybean varieties suitable for planting in rain—fed agricultural areas of central
and eastern Inner Mongolia and comprehensively evaluate the drought resistance performance of different soybean varieties in
Inner Mongolia, and provide scientific basis for the selection and breeding for drought resistant soybean varieties in the rain fed
agricultural areas of central and eastern Inner Mongolia, in this experiment, 34 representative varieties(lines) from various growth
period groups in different regions of Northeast China were selected. Under field production conditions, two treatments of normal
watering and natural drought were set. The agronomic traits, yield, and related indexes of soybean plants were investigated
under differnt treatments, and the drought resistance coefficient of each index was calculated as an indicator to assess the drought
resistance ability of the varieties. The principal component analysis method was employed to combine individual drought
resistance coefficients into independent comprehensive indexes. Subsequently, the membership value of the comprehensive index
was determined using the membership function to evaluate the drought resistance of the tested soybean varieties(lines). The
results indicated that the coefficient of variation for the drought resistance coefficient of different agronomic traits exceeded 15%,
with branch number exhibiting the highest coefficient of variation at 61%. The principal component analysis revealed that the
cumulative contribution rate of the four principal components was 81.281% , explaining 81.281% of the variance and essentially
representing 81% of the genetic information of the 13 traits. Through the application of the membership function method, five
soybean varieties—Jiyu 406, Dengke 1, Fengdou 2, 2001-336-7, and Chidou 1-suitable for rain—fed agricultural areas in central

and eastern Inner Mongolia were selected.
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Tab.1 Tested varieties

A (&) Variety(Line)

SR IX  Introduction area

DA 38 BAYH 43 MR 48 AV 52 Heihe 38, Heihe 43, Heihe 48, Heihe 52

WA 35 A 65 AR 44 TRAR AT JRA 52 A AR 53

T

W R R T

Heinong 35, Heinong 65, Dongnong 44, Dongnong 47, Dongnong 52, Dongnong 53

HGF37.H5F 40,549 54. 54660 Hefeng 37, Hefeng 40, Hefeng 54, Henong 60

Pk 847 P 9% Kangxian 8, Kangxian 9

HH 202 .FHF 406 Jiyu 202, Jiyu 406

BR1S BR4AS BRISS 5T 14 527 30,5277 33 .59 1. 36 .52 71 34

FEAR T
KR

A EWTH
A DLJR T

Dengke 1, Dengke 4, Dengke 5, Mengdou 14, Mengdou 30, Mengdou 33, Mengdou 36, Mengdou 34

F£5 2% Fengdou?2

2001-311-16.2001-336-7 .27 5. 15 2001-311-16, 2001-336-7, Chidou 1

85d.90d.95d. ot %4 85d, 90d, 95d, Yuanbaojin
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Tab.2 Drought resistance coefficients of various trait indexes of different tested soybean varieties

L FETE % - JERL 2~4 RIS R N -
] i W PRI o BRIER 2 AROBH PR o o
R (R) Stem  Number of Number ~ Number of Number .. :
. . Plant 100 seed = Yield Yield per
Variety(Line) . node num- branches . of pods 2-4 seed of seeds
height weight per plant  hectare
ber per plant per plant pods per plant
85d 0.84 0.82 0.67 0.76 0.93 0.94 0.93 0.97 0.97
90d 0.65 0.70 0.16 0.66 0.42 0.38 0.39 0.54 0.32
95d 0.87 0.88 0.65 1.01 0.42 0.41 0.43 0.44 0.30
2001-311-16 0.96 0.95 0.59 0.99 0.49 0.47 0.47 0.57 0.36
2001-336-7 1.18 0.82 1.78 0.78 0.96 0.94 0.94 1.02 0.95
3 1%  Chidou 1 0.98 1.08 1.41 0.86 1.09 1.11 1.07 1.06 0.90
HF14 Dengke 1 0.94 0.99 1.00 1.01 0.78 0.71 0.72 0.94 0.63
HFH4%  Dengke 4 0.81 0.93 0.58 0.68 0.41 0.28 0.27 0.83 0.46
HE 5% Dengke 5 0.61 0.71 0.40 1.09 0.30 0.27 0.28 0.52 0.46
ZR4¢ 44 Dongnong 44 0.84 0.94 0.88 0.84 0.63 0.61 0.59 0.78 0.50
R4 47  Dongnong 47 1.00 1.03 0.72 0.83 0.68 0.65 0.67 0.65 0.77
ZR4¢ 52 Dongnong 52 1.03 1.18 1.46 0.83 0.64 0.63 0.64 0.60 0.58
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Drought resistance coefficients of various trait indexes of different tested soybean varieties

Tab.2(Continued)

EHERIERHRERY

B R i O mberor TR R berof Namher MR 2B

Variety(Line) Plém node num- branches 100 .seed of pods 2-4 seed of seeds Yield - Yield per
height ber per plant weight per plant pods per plant perplant  hectare
Z=4¢ 53 Dongnong 53 0.93 1.12 0.25 0.63 0.49 0.41 0.40 0.69 0.73
F 5 25 Fengdou 2 1.08 1.03 2.50 0.64 1.07 1.10 1.06 0.96 0.93
4937 Hefeng 37 0.96 0.69 2.00 1.07 0.62 0.69 0.61 0.45 0.50
494240 Hefeng 40 0.95 0.67 1.00 1.05 0.69 0.68 0.67 0.75 0.77
49454 Hefeng 54 0.93 0.78 2.13 0.64 1.12 0.94 0.89 0.86 0.54
44 60 Henong 60 0.55 0.52 0.79 1.01 0.51 0.53 0.54 0.82 0.89
B3 38 Heihe 38 0.90 0.96 1.22 1.11 0.85 0.80 0.80 0.72 0.93
B 43 Heihe 43 0.86 0.83 0.93 0.95 0.68 0.64 0.61 0.84 0.41
B 48  Heihe 48 0.89 0.98 0.43 0.96 0.54 0.56 0.57 0.87 0.56
A 52 Heihe 52 0.91 0.92 0.53 0.93 0.69 0.65 0.64 0.93 0.69
Mk 35 Heinong 35 0.80 0.79 0.47 0.74 0.78 0.73 0.70 0.67 0.96
M4 65 Heinong 65 0.56 0.68 1.46 0.84 0.54 0.57 0.56 0.74 0.37
FHHE 202 Jiyu 202 1.02 0.90 0.85 0.81 0.68 0.68 0.67 0.88 0.65
FH 406 Jiyu 406 1.14 1.20 1.08 0.71 1.16 1.21 1.16 0.99 0.99
i 8% Kangxian 8 0.62 0.58 0.56 0.73 0.87 0.92 0.85 0.92 0.99
P&k 9% Kangxian 9 0.92 1.10 0.50 0.78 0.85 0.83 0.77 0.99 1.01
¢35 14 Mengdou 14 0.72 0.98 0.45 0.96 0.58 0.54 0.55 0.60 0.49
5%¢12.30  Mengdou 30 0.87 0.92 0.71 0.94 0.48 0.46 0.44 0.65 0.44
5533 Mengdou 33 0.90 1.01 1.71 0.79 0.50 0.50 0.46 0.44 0.67
5 5. 34 Mengdou 34 0.91 0.94 0.32 0.85 0.66 0.64 0.59 0.96 0.51
5 5.36  Mengdou 36 0.67 0.87 0.60 1.01 0.60 0.61 0.57 0.98 0.52
JLE4  Yuanbaojin 0.90 0.98 1.00 0.88 0.89 0.87 0.83 0.89 0.98
FHME  Average 0.87 0.90 0.94 0.86 0.69 0.68 0.66 0.78 0.67
FrifE2%  Standard deviation 0.15 0.16 0.57 0.14 0.22 0.23 0.22 0.18 0.23
S RE/ Y Coefficient of variation 18 18 61 16 32 34 33 24 35
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Tab.3 Principal component analysis of drought resistance coefficients of different tested soybean varieties (lines)

i F 5> Principal component

Ttem 1 2 3 4
F¥FfiEfE  Characteristic value 7.023 1.915 1.361 1.219
TIHkR/ % Variance 50.163 13.682 9.718 8.708
Fitstik/%  Cumulative 50.163 63.845 73.564 82.271
ki Plant height 0.605 -0.312 0.606 -0.188
FZEH Stem node number 0.446 -0.544 0.534 -0.071
43450 Number of branches per plant 0.563 0.267 0.462 -0.296
—KiJE%L  One-seed pod number 0.579 -0.596 -0.172 0.219
TORIIERL  Two-seed pod number 0.909 -0.042 -0.180 -0.003
—RLFEE  Three-seed pod number 0.890 0.317 -0.009 -0.109
PUKLIERL  Four-seed pod number 0.167 -0.005 0.358 0.814
HEIER Number of pods per plant -0.369 0.476 0.326 0.518
Z i J#  Number of multiple pods 0.979 0.011 -0.070 0.043
BpRRZ  Number of seeds per plant 0.318 0.832 0.096 -0.092
FARRRL T Yield per plant 0.977 0.159 -0.017 0.056
TR 100 seed weight 0.702 -0.128 -0.352 0.278
AL Yield per hectare 0.749 0.067 -0.239 0.101

5 A T ol 2 VL a1 e £ 1 5, o = A 10 O VAL K & o 1 (= Rl S D S 1 (= el | M R (S
br(ER3) AR R R (R 2 Gt e, B B IR ERS LG, . F=(0.501 63F1+
FER ISR G R (RS fEnE . THE 44 0.136 82F2-+0.097 18F3+40.087 08F4)/0.822 71,
F2 41 5 A o AR B 2R A A L A5 B 344 AR AR
(4 3 4N R 154 F1~F4(324) . LA EMR4

4 FESRAERM(R)ERSEAFEIMNEEES

Tab.4 Principal component factor scores and comprehensive scores of different tested soybean varieties (lines)

A (&) F M43 A T154>  Principal component factor score PYNTYN
Variety(Line) F1l F2 F3 F4 Comprehensive score
85d 0.374 0.380 -0.998 0.524 0.229
90 d -0.539 -0.430 -0.952 -0.607 -0.577
95d -0.493 0.343 1.118 -0.084 -0.121
2001-311-16 -0.347 -0.247 0.881 -0.071 -0.156
2001-336-7 0.625 -0.775 1.197 -0.225 0.370
AT 15  Chidou 1 0.666 0.143 0.015 -0.585 0.370
HA 15 Dengke 1 0.132 -0.532 0.944 2.973 0.418
A 45 Dengke 4 -0.514 -1.783 -0.543 -0.519 -0.729
HEL54%  Dengke 5 -0.725 0.302 -0.165 0.380 -0.371
A4 44 Dongnong 44 -0.104 -0.127 0.282 0.573 0.009
%447 Dongnong 47 0.024 -0.441 0.612 0.319 0.047
A4 52 Dongnong 52 -0.046 0.037 1.973 -0.045 0.206
4 53 Dongnong 53 -0.243 -1.644 -0.462 -1.161 -0.599
£5 2% Fengdou?2 0.710 0.017 0.564 -0.986 0.398
437 Hefeng 37 -0.117 1.641 1.077 -1.565 0.163
440 Hefeng 40 -0.025 0.664 0.103 0.460 0.156
454 Hefeng 54 0.436 -0.654 -0.416 -0.559 0.049
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Tab.4(Continued)

Principal component factor scores and comprehensive scores of different tested soybean varieties (lines)

AR F RS F4345  Principal component factor score o pE
Variety(Line) F1l F2 F3 F4 Comprehensive score
44260  Henong 60 -0.304 1.354 -0.984 1.174 0.048
M3 38 Heihe 38 0.170 0.319 0.652 1.249 0.366
M3 43 Heihe 43 -0.029 -0.404 -0.321 0.319 -0.089
M348  Heihe 48 -0.176 0.468 0.433 0.310 0.055
M3 52 Heihe 52 0.011 -0.278 -0.127 1.040 0.056
M 35 Heinong 35 0.079 -0.338 -1.105 0.130 -0.125
M4 65 Heinong 65 -0.273 1.152 -0.438 -0.572 -0.087
T H 202 Jiyu 202 0.026 0.231 0.009 -1.029 -0.053
HH 406 Jiyu 406 0.838 0.076 0.181 -1.135 0.425
P4k 85  Kangxian 8 0.242 1.012 0.334 -0.456 0.307
P95  Kangxian 9 0.338 -0.719 0.988 -0.091 0.194
%217 14 Mengdou 14 -0.277 -0.266 0.039 0.466 -0.159
%217.30 Mengdou 30 -0.327 -0.233 0.237 -0.468 -0.259
521733  Mengdou 33 -0.235 0.209 1.009 -1.684 -0.167
%2134 Mengdou 34 -0.040 -0.337 -0.595 -0.294 -0.182
15136 Mengdou 36 -0.174 0.510 -0.607 0.601 -0.029
JLE 4 Yuanbaojin 0.316 0.049 -0.292 0.450 0.214
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Tab.5 Ranking of membership function values and D values of different tested soybean varieties (lines)

(R SeJEREE Membership function value D1 Herg
Variety(Line) X1 X2 X3 X4 D value Ranking
85d 0.703 0.632 0.035 0.474 0.588 6
90 d 0.119 0.395 0.050 0.231 0.169 33
95d 0.148 0.621 0.722 0.344 0.315 29
2001-311-16 0.242 0.449 0.645 0.346 0.335 28
2001-336-7 0.864 0.294 0.748 0.313 0.697 4
#3145  Chidou 1 0.890 0.563 0.364 0.236 0.704 3
HR 1%  Dengke 1 0.548 0.365 0.666 1.000 0.580 9
HE 445 Dengke 4 0.135 0.000 0.183 0.250 0.130 34
HF5%5  Dengke 5 0.000 0.609 0.305 0.443 0.184 32
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Tab.5(Continued)

Ranking of membership function values and D values of different tested soybean varieties (lines)

B (R) S REE Membership function value D1{H Hep
Variety(Line) X1 X2 X3 X4 D value Ranking
A4k 44 Dongnong 44 0.397 0.484 0.451 0.485 0.427 19
A4 47 Dongnong 47 0.479 0.392 0.558 0.430 0.469 15
A4 52 Dongnong 52 0.434 0.532 1.000 0.352 0.509 12
%4 53 Dongnong 53 0.308 0.041 0.209 0.112 0.231 31
£ 2% Fengdou?2 0.918 0.526 0.542 0.150 0.727 2
#F 37 Hefeng 37 0.389 1.000 0.709 0.026 0.490 13
440 Hefeng 40 0.448 0.715 0.392 0.460 0.487 14
454 Hefeng 54 0.743 0.330 0.224 0.242 0.560 11
#4260  Henong 60 0.269 0.916 0.039 0.614 0.386 24
ML 38 Heihe 38 0.573 0.614 0.571 0.630 0.585 7
M43 Heihe 43 0.445 0.403 0.255 0.430 0.414 21
M 48 Heihe 48 0.351 0.657 0.500 0.428 0.428 18
M 52 Heihe 52 0.471 0.440 0.318 0.585 0.460 16
M 35 Heinong 35 0.514 0.422 0.000 0.390 0.425 20
M 65 Heinong 65 0.289 0.857 0.217 0.239 0.370 25
FH 202 Jiyu 202 0.480 0.588 0.362 0.141 0.448 17
W 406 Jiyu 406 1.000 0.543 0.418 0.118 0.762 1
P4k 8% Kangxian 8 0.619 0.816 0.468 0.264 0.596 5
P 95  Kangxian 9 0.680 0.311 0.680 0.342 0.583 8
%7714 Mengdou 14 0.287 0.443 0.372 0.462 0.341 27
%7730 Mengdou 30 0.255 0.453 0.436 0.261 0.310 30
%7733 Mengdou 33 0.313 0.582 0.687 0.000 0.369 26
%277 34 Mengdou 34 0.438 0.422 0.166 0.298 0.389 23
%277 36 Mengdou 36 0.353 0.670 0.162 0.491 0.397 22
JLE4  Yuanbaojin 0.666 0.535 0.264 0.458 0.575 10
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