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Vicia sativa germplasm at the seedling stage
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2. Daqing Branches, Heilongjiang Academy of Agricultural Sciences, Daqing 163316, Heilongjiang, China; 3. Institute of Rural
Revitalization Science and Technology, Heilongjiang Academy of Agricultural Sciences, Harbin 150086, Heilongjiang, China)
Abstract: The selection and evaluation of drought-resistant germplasm resources are the basic steps in the breeding of
drought-resistant varieties. The identification of drought resistance, determination of evaluation methods and indexes, and
screening of high drought resistance germplasms can provide the basic materials for the breeding of drought-resistant Vicia
sativa varieties. The drought-resistant of 52 V. sativa germplasms at the seedling stage were comprehensively evaluated using
a recurrent drought method under greenhouse conditions. The results showed that drought stress significantly reduced the

plant height, shoot fresh and dry weight, root fresh and dry weight, shoot/root ratio, and nodule number. The correlation

Uk EHHEA: 2022-01-31  HEEZHHER: 2022-05-11

HEEWHE: BERGW AR (CARS-22-G-02); BIpITA HARFHEFES (LH2021C088); HWITH LA 2B 4T H (2020FIZX038)
kL HL% (1980-), B, THEHEHBA, BIITR, W, BRI NS B R R 2. E-mail: panduofeng2000@163.com
WBIEMES: K2 (1965-), &, BRIIMI/RIEN, BFRR, M, BFR7RAER R 5. E-mail: zim312@ailiyun.com

http://cykx.lzu.edu.cn



%13 = ISR Dol e R SRR e R P RE R ) 189

analysis showed that the shoot fresh and dry weight had was significantly positively correlated with plant height but
significantly negatively correlated with root fresh and dry weight and shoot/root ratio. Five principal components were
extracted, and they accounted for 86.33% of the cumulative contribution rate. Basic on the D value, all the tested germplasms
were divided into 5 drought resistance grades: High drought resistance, drought resistance, moderate resistance, sensitive
resistance, and high sensitivity. VS35, VS34, VS30, and VS21 had the highest drought resistance among all germplasms and
could be used as parental materials for the breeding of drought-resistant varieties. Although VS16, VS28, VS27, and VS46
had the lowest drought resistance, these germplasms could be used in the study of drought resistance mechanisms and
regulatory mechanisms. The shoot biomass and plant height were strongly correlated with drought resistance and represent

important identification indices for drought resistance evaluations of V. sativa at the seedling stage.

Keywords: common vetch (Vicia sativa); coefficient of variation; drought resistance grades; drought resistance coefficient;

drought resistance; seedling stage; comprehensive evaluation

Corresponding author: ZHANG Jumei

i & i 5 (Vicia sativa) X 4 R B gl E . KH
¥, R E R E )R — FAREELE, 5k QQn=
12) B ALk B AR A A A K R
A E FE IR, AR LA, BRI . oGE Ly
M, RIRE XS Y, shah, fE
SEFEME . & O &R, R R R
PIRCES, A AR SRR + Pk R . B, 655
Wi 55 #Me S (Arena sativa) 1B, B0 A RE IR
EER XA RA LR, HEREE LT
Foo ., e 36 A Xk AR, 7R R E R R
Ve M AN G b 4% i X R T AR kT

% H YU AR AR T B A A R AR 52
i) 1) B 22 Bz —, T L5 M 5 B YR 5 VRO 5 0 i
M2 Pr 2 A E & 12 e MY RE N R EEF
78 R 7 0w A A Y 3 A s,
M S e Z8E. TEE., B, SR
AN, O R Y. R B R AR
Wi, Z24hs (WAEK K iR BEZERLKL
A AEAGIRFREE) 2 07 (WAH R i TR
F R T K S A A AR R R R R
PR O AR S G AR T AT,
E NI E E A 2 — 7 8 i S, Hpr 21
(IBF S 50+ 2> A BR . 8 Mg 251 S A PEG-6000 %
BT 5 e, i3 F ORI 5 2% SR 8 R HOE VRN T
10 47 17 48 9 5B B B0 U AT K BB 0 B B S
EBMFE ¥ (Vicia villosa) F1Y6M 7§ (Vicia villosa var)
Bl 85 A BB AT 1 VAN, JRdR HAE 3 Fhgk
NEAEY b, &5 B St S ss . o TRk E
PUERETE IS AT IR E, AL E 2 T R A R R

E-mail: zijm312@ailiyun.com

P ABEFER M R E T 5k, ML R T RE 11
XM 52 47y i B AR MR AR R
T MR A, G2 AR s B s TR
A A s fE 22 2 BOR T B VE X T R AT T 4R
VRO S A bR ke, AN B G 50 F A AR AL
B NS DT T AT TS PR A AR .

1 ARHS 5%

1.1 RIEsR

Z R 1) H7 B TR 3L 52 4, 18 4y (VS1~
VS18) H A B 5515k B o ROl R 2 B Rk B S
AV X LI 5T FT, 34 43 (VS19~VS52) [ 4h ¥ J5 1
F 2R VT A SOl B 23 e L B 72 B 4 4 (% 1)
1.2 RIEHF=E

R T 2019 4FE 8 H — 10 A £ B L & &L R
B Rl = AT, IRE N PR E 268 C, W )E
42.1%, HIE K 8 ho $ 0—20 cm #f 2 i K H £ 3
BNF 215 cm. JEAR 17.5 cm. F148 26.5 cm 16 7
o, B 3kge 2019 48 H 1 R, B0 4R
FiAE 6 7. HHH e =M e i, 2 OR B K At
— T 20 Bk T 201949 H 10 H, 41K 3
DY B RS, R R 2 ST T R e kB,
6 MNETE Y I 4 (B4 3 7, B 3 REH), — Ak
7T S i (M BEEA), — 4 IEH BeK R 4. A
T AR I BT T A A IR R 80 A PR R
— R, KHFREIEX A M REAT R — oK,
8 F /K Bk B H A RE K B 80%. % R ZH f +¢ 1
e IK, AL ERZLNF IR K . M RIS K E

http://cykx.1zu.edu.cn


mailto:zjm312@ailiyun.com
mailto:zjm312@ailiyun.com

190 B o B ¥

40 35

®1 SRNEE

BEMRAEIR

Table 1 Vetch germplasm resources of the experiment

G Mk S P ST G > Mk S K

No. Materials code Origin No. Materials code Origin

VSl GLF296 H1[E China VS27 HZMC1365 % W Russia
VS2 GLF298 #1[E China VS28 HZMC1366 # % 17 Russia
VS3 GLF300 o1& China VS29 HZMC1367 % U1 Russia
VS4 GLF302 H1[E China VS30 HZMC1368 % W Russia
VS5 GLF305 W& China VS31 HZMC1369 % W7 Russia
VS6 GLF306 1 [E China VS32 HZMC1370 % W1 Russia
VS7 GLF307 o1& China VS33 HZMC1372 1 & Germany
VS8 GLF308 H1[H China VS34 HZMC1373 75 /i Greece
VS9 GLF318 H[E China VS35 HZMCI1374 7l Greece
VS10 GLF334 H1 & China VS36 HZMC1375 1 & Germany
VS11 GLF347 #1[E China VS37 HZMC1376 % W Russia
VS12 GLF349 H1[E China VS38 HZMC1377 #73¢ Czech Republic
VS13 GLF350 & China VS39 HZMC1379 % W Russia
VS14 GLF362 # [ China VS40 HZMC1380 $E 5% Czech Republic
VSi15 GLF364 #[E China VS41 HZMC1381 # 2% Poland
VS16 GLF365 " & China VS42 HZMC1382 PUFE Spain
VS17 GLF368 H[E China VS43 HZMC1383 FEHET Spain
VSI18 GLF373 H[E China VS44 HZMC1384 PEHE A Spain
VSI19 HZMC1349 %% Wi Russia VS45 HZMC1386 B KA Italy
VS20 HZMC1351 % Wi Russia VS46 HZMC1387 1355 2% Ukraine
vS21 HZMC1352 % T Russia VS47 HZMC1388 S2Fg%E Lithuania
VS22 HZMC1353 % HT Russia VS48 HZMC1488 ##7 Czech Republic
VS23 HZMC1353 % Wi Russia VS49 HZMC1489 PEPETF Spain
VS24 HZMC1356 % 7 Russia VS50 HZMC1492 % 5, J& 7. Romania
V8§25 HZMC1361 %% Wi Russia VS5l HZMC1535 % 1 Russia
VS26 HZMC1364 % Wi Russia VS52 HZMC1536 % W Russia

B 22 HH [R] F /K B 1) 20% B BEAT 58 1 IR K, Bk =
FE ) 45 7K 5 1) 80%, 2 J& 45 1k ik 7K o ot i AT PR IR
TRkt
13 MEHE

TESE 2 IR 7K 48 h J5 Il & & Ti4E bR . NAEAE 7
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K FHAR 72 R8O T A R AT S R R 2R A
W, 8T & MR BT 5 1% B & A (drought resistance
comprehensive evaluation value, D) 5k ¥ & F $1 7 %
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&, LSD VAT £ B . SR A LT ¢ I 56 L3R AS
[F AL BN SR b P E I 2 R B E M. LS TRE
(1) DC AR, #4T E R e DL R D
B A, R FH D0 AL C 6 55 R ¥ 3532 (weighted pair
group method average, WPGMA) H#f 17 K 0 Hr . LA
%8s DCH N LT 51, D 1H A2 % 7 51 AT K
OB E 4 M, 3R & 4865 DC H 5 D 1H 8] B K Bk
}E(YD) [11-12]0

2 ZR50H

21 FEBETEMNERFNTL

LT FEa 5%, SR &% BT R %
I FE bR (1) T 358 2 7R 525 (P < 0.01) (3R 2). X
HRZEL 25 00 3 R A 10 22 S R BN 14.09%~38.38%, H
o RR R K, IR DN A ERAH A R R
10.65%~ 44.23%, o, # 5 b e K, iR K2
/N o R A Kb B A B R i, S50 IR
FH LG, A3 20 1 25 D0 5 F8 b 1 ~F 2 (8 30 B 2 35 %
ik (¢>0, P<0.01). TS a2l 5, A N E 48 br

BI/NFXT R o A, AR50 I 5 T Aw ) e A
[FIAH 2K R0 T 0.40~0.90.

TREBEAHE)E, SERDCHEREE (P<
0.05) (3% 3). REKAMK I DC KK, 5354 0.946
F10.937, &2 m T H AW F5 AR (P < 0.05). Hh -6
1) DC {H & /) (0.337), 5 Hh b 5 FAR 6 3 6 2
=75 (P> 0.05), H 2 ZE KT HAMIER (P <0.05),
T $5 b5 DC 1H 132 7 R %09 0.090~0.372. 14,
[F] — 48 b 2% P 5 (8] () DC {H 2 7 & 3 (P < 0.05), [A
—Fh A A FE AR DC {22 7 ok

FHOG A A B, B AR o, T 1 4 A 22 2D
HH A — AR R R I H B SO 3 1A DR O%
R (R4, Hp, th FEEE SHk . M BT EREE
IEM S (P <0.01), 54 5 b Al 2 2 b O, 5 4R 6
AR #5298 (P < 0.05).
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W R T, FEERECH S AN F R, H R
TH DT R 215 ) 86.33%, FEAEMR A = 0.687 (% 5). &
1 ERo A, b E 3t b 5 Rk A e R
s BB 2 E R, MREE R AR T AR AR e
BeEs 53 E R, M TE AR B BRI
BT E ;s 3 4 FE R, MR R A BRI B A
B 5 F R, RKEABORBAE . Y55 4
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ZiEFabs (3 5 H F1. F2. F3. F4. F5 £R).

23 ZEmMEMEMN

S22 MEHEHEZEEI RN G R R
Wi, BT A Z ARG DA A T 0.317~0.697 (% 6),
B N 0451, B 7 REZ 0.069. HAE S MR
(1) D B0 A R ot 3E 4T Bt B 1% HE P (GR 6), D Bk
KRB ZM B PTG, &2 RS . 2 m)
52t M KL, TR RE DRI M OB A VS35, VS34,
VS30 1 VS21, Hit P14 ZE IR 5T & VS46. VS27 . VS28
F1VS16.

24 RBEREESH

I T A 10 A Fia A 00 BCE (B A K B /MK IR
Ju: Hh EEFE > M F > PRs > MREFE > AR E >
R > i > 58 = IRK > ARB (R 7). %4
R B Hby - 5 B OG5 P 38 e o U, T 2
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Table 3 Drought resistance coefficients of all indices of the vetch germplasms
TS PR RS Mg ML bREEE M bTE MR RTE WREr A BT %
No. PH LL Lw SFW SDW RFW RDW S/R RL NN
VS1 0.794 0.876 0.707 0.222 0.305 0.535 0.721 0.881 0.823 0.500
VS2 0.760 0.801 0.718 0.312 0.429 0.444 0.598 0.556 1.170 0.596
VS3 0.893 1.023 0.936 0.381 0.417 0.296 0.399 0.465 1.077 0.812
VsS4 0.700 0.962 0.959 0.303 0.416 0.385 0.519 0.732 1.019 0.690
VS5 0.814 0.873 0.800 0.305 0.419 0.387 0.521 0.801 1.022 0.485
VS6 0.708 0.956 0.767 0.211 0.291 0.531 0.716 0.644 0.836 0.221
VS7 0.733 0.935 0.836 0.233 0.321 0.393 0.529 0.685 1.173 0.465
VS8 0.816 1.250 0.735 0.302 0.416 0.241 0.324 0.993 1.029 0.394
VS9 0.783 0.907 0.679 0.260 0.358 0.460 0.620 0.665 0.969 0.635
VS10 0.783 0.974 0.860 0.270 0.372 0.393 0.530 0.892 0.904 0.349
VSI11 0.718 1.311 0.933 0.289 0.398 0.376 0.507 0.770 1.167 0.509
VS12 0.727 1.259 0.918 0.145 0.200 0.571 0.770 0.821 0.784 0.479
VS13 0.700 1.016 0.815 0.274 0.377 0.433 0.583 0.450 0.851 0.581
VS14 0.697 0.902 0.796 0.266 0.366 0.589 0.793 0.513 0.835 0.426
VSI15 0.780 0.862 0.854 0.303 0.417 0.415 0.560 0.695 0.848 0.580
VS16 0.730 0.759 0.698 0.310 0.427 0.396 0.533 0.396 0.886 0.505
VS17 0.703 1.130 0.725 0.267 0.367 0.387 0.521 0.814 1.078 0.301
VS18 0.731 1.043 0.800 0.244 0.335 0.576 0.776 0.538 0.797 0.385
VS19 0.692 1.057 0.725 0.190 0.261 0.495 0.667 0.760 0.824 0.205
VS20 0.798 1.015 0.755 0.325 0.447 0.203 0.274 0.723 0.818 0.545
VS21 0.750 0.897 0.900 0.552 0.760 0.334 0.450 0.476 1.171 0.889
VS22 0.694 1.000 0.947 0.283 0.390 0.386 0.521 0.737 0.912 0.911
VS23 0.713 0.892 0.725 0.228 0.313 0.485 0.654 0.780 0.784 0.448
VS24 0.713 0.828 0.583 0.330 0.454 0.395 0.532 0.829 0.954 0.719
VS25 0.762 0.751 0.625 0.237 0.326 0.506 0.682 0.742 0.933 0.680
VS26 0.839 0.969 0.700 0.613 0.843 0.313 0.422 0.309 1.032 0.709
VS27 0.683 0.693 0.591 0.323 0.444 0.400 0.539 0.491 0.945 0.492
VS28 0.752 0.568 0.500 0.316 0.435 0.387 0.522 0.627 0.948 0.525
VS29 0.829 0.723 0.808 0.629 0.865 0.288 0.388 0.344 1.054 0.712
VS30 0.782 0.939 0.778 0.306 0.421 0.816 1.100 0.450 0.830 0.818
VS31 0.773 1.142 0.769 0.374 0.515 0.313 0.421 0.611 0.981 0.615
VS32 0.603 0.675 0.727 0.227 0.312 0.368 0.496 0.969 1.149 0.800
VS33 0.691 0.932 0.796 0.265 0.365 0.332 0.447 0.981 0.975 1.000
VS34 0.745 1.057 0.764 0.515 0.708 0.400 0.539 0.718 0.848 1.196
VS35 0.851 0.918 0.929 0.692 0.953 0.486 0.655 0.955 0.980 0.416
VS36 0.672 1.104 0.885 0.267 0.368 0.344 0.464 0.796 0.997 0.639
VS37 0.854 0.778 0.870 0.339 0.467 0.692 0.932 0.549 0.654 0.270
VS38 0.587 1.352 0.882 0.242 0.333 0.357 0.481 0.989 1.027 0.543
VS39 0.688 0.765 0.636 0.408 0.562 0.563 0.759 0.328 0.803 0.461
VS40 0.741 0.856 0.745 0.447 0.615 0.328 0.443 0.463 1.112 0.398
VS41 0.782 1.035 0.784 0.545 0.751 0.283 0.382 0.385 1.044 0.490
VS42 0.769 0.967 0.810 0.579 0.797 0.444 0.598 0.187 0.902 0.563
VS43 0.785 0.423 0.883 0.566 0.779 0.307 0.414 0.285 0.915 0.414
VS44 0.730 1.000 0.610 0.263 0.362 0.343 0.462 0.742 1.029 0.659
VS45 0.763 1.052 0.786 0.314 0.432 0.507 0.683 0.510 0.887 0.481
VS46 0.637 0.622 0.560 0.244 0.336 0.451 0.608 0.846 0.887 0.452
VS47 0.837 1.113 0.836 0.316 0.435 0.403 0.543 0.545 0.964 0.561
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Table 3 (Continued)
' i LS v M REFE #h RPE O REEERE RTE R R R IR 5
No. PH LL LW SFW SDW RFW RDW S/R RL NN
VS48 0.729 1.236 0.842 0.219 0.301 0.353 0.476 0.886 0.871 0.604
VS49 0.722 0.947 0.763 0.247 0.340 0.431 0.581 0.819 0.968 0.600
VS50 0.865 0.815 0.643 0.343 0.471 0.378 0.509 0.638 0.852 0.960
VS51 0.841 0.723 0.804 0.412 0.568 0.441 0.594 0.383 1.085 0.560
VS52 0.915 1.031 0.978 0.444 0.617 0.411 0.554 0.228 0.799 0.538
PIJME Average  0.753b 0.937a 0.778b 0.337¢  0.461de  0.418de  0.564cd  0.642c 0.946a  0.573cd
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <000l <000l <0001 <0.001
CV/% 9.0 19.8 14.1 37.0 37.2 26.2 26.2 33.2 12.7 343
CV, &R RZH. F—ATAF/NGFRERRA FFE bR 22 57 B3 (P < 0.05).
CV, coefficient of variation. Different lowercase letters within the same row indicate significant differences at the 0.05 level.
R4 SHEENEABNEXRY
Table 4 Correlations of the drought resistance coefficients of all indices
fabs P IS e MhoEFE b BFE F i RTE Wtk R
Index PH LL LW SFW SDW RFW RDW S/R RL
K LL —0.066
3 LW 0.213 0.446"
Hb ¢ 5 SFW 0488 0238  0.73
#h 1T % SDW 0465 0243  0.157 0.996"
R 5 RFW -0.053 -0.103  —0.038 -0.280" -0.266
HRF-# RDW ~0.053 -0.103  —0.038  —0.279° —0.266 1.000"
H5E SR —0.405" 0317 -0.047  —0.551" -0.543"  —0.089 ~0.089
K RL ~0.086 0.039 0.061 0.211 0.197 -0.5517  —0.642"  0.080
HEBEH NN 0.036 -0.019 0.026 0.201 0.186 -0.231 -0.231 0.022 0.206
#FI*E3 H RIRAE0.05F10.0 17K 8 AR 9%
* and ** Significant correlations at the 0.05 and 0.01 probability levels, respectively.
=5 BRIFERS TSR REE
Table 5 Eigenvectors and contribution rates of the principal components of all indices
E{=EaN [K-F# Factor loading
Index Fl F2 F3 F4 F5
¥k PH 0.501 0.436 0.307 -0.084 -0.524
M LL -0.168 -0.427 0.756 0.005 -0.045
e LW 0.192 -0.03 0.862 0.068 0.233
M | 6FE SFW 0.883 0.354 0.031 0.027 0.130
M - TFE SDW 0.868 0.362 0.018 0.020 0.143
TR EE E RFW —0.641 0.888 0.097 0.192 0.300
RT & RDW —0.641 0.694 0.086 0.177 0.216
MR 5e b S/R -0.476 —0.646 0.042 0.105 —0.115
R4 RL 0.473 -0.563 -0.126 -0.034 0.457
HRIR £ NN 0.335 -0.212 -0.093 0.898 -0.128
FFIEAR Root characteristics 3.233 2.355 1.454 0.905 0.687
FIHRE Contribution rate/% 32.326 23.546 14.54 9.046 6.873
ZE T % Cumulative contribution rate/% 32.326 55.871 70.411 79.458 86.33
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Table 6 Drought resistance comprehensive values of the vetch germplasm
= %)@ #{H Subordinated function DIE He
Noo ) k@ w® k@ k) w©®  w(  w®  p© w0 Dvalue  Rank
VS1 0.617 0.490 0.431 0.133 0.140 0.540 0.544 0.864 0.333 0.293 0.436 33
VS2 0.516 0.410 0.454 0.299 0.305 0.393 0.395 0.458 0.999 0.390 0.459 23
VS3 0.917 0.649 0.909 0.427 0.290 0.155 0.155 0.344 0.821 0.609 0.552 7
VS4 0.334 0.583 0.957 0.283 0.289 0.299 0.300 0.678 0.710 0.485 0.488 11
VS5 0.680 0.487 0.625 0.287 0.293 0.301 0.303 0.764 0.716 0.278 0.470 18
VS6 0.359 0.576 0.555 0.113 0.121 0.534 0.537 0.567 0.357 0.011 0.370 47
VS7 0.433 0.554 0.700 0.155 0.162 0.311 0.312 0.619 1.006 0.257 0.445 28
VS8 0.686 0.892 0.489 0.282 0.288 0.066 0.066 1.004 0.729 0.186 0.465 21
VS9 0.584 0.524 0.372 0.204 0.211 0.419 0.422 0.594 0.614 0.430 0.434 34
VS10 0.586 0.595 0.751 0.223 0.230 0.312 0.313 0.878 0.489 0.140 0.448 27
VS11 0.387 0.958 0.903 0.258 0.264 0.284 0.286 0.725 0.994 0.302 0.531 8
VS12 0.416 0.902 0.872 0.009 0.000 0.599 0.603 0.788 0.259 0.272 0.465 20
VS13 0.334 0.640 0.656 0.229 0.236 0.375 0.377 0.325 0.386 0.374 0.391 43
VS14 0.323 0.518 0.617 0.215 0.222 0.627 0.630 0.404 0.356 0.219 0.411 41
VS15 0.575 0.475 0.737 0.284 0.290 0.347 0.349 0.631 0.381 0.374 0.442 30
VS16 0.425 0.365 0.413 0.296 0.302 0.316 0.317 0.257 0.454 0.298 0.343 49
VS17 0.342 0.763 0.470 0.216 0.223 0.301 0.303 0.780 0.823 0.091 0.428 35
VSI18 0.426 0.670 0.625 0.174 0.181 0.606 0.610 0.435 0.282 0.176 0.415 37
VSI19 0.309 0.685 0.470 0.074 0.081 0.476 0.479 0.712 0.335  —0.005 0.358 48
VS20 0.631 0.639 0.532 0.324 0.330 0.005 0.004 0.666 0.323 0.339 0.377 46
VS21 0.486 0.513 0.833 0.745 0.747 0.216 0.217 0.358 1.001 0.686 0.640 4
VS22 0.314 0.624 0.932 0.247 0.253 0.301 0.302 0.684 0.503 0.708 0.484 14
VS23 0.373 0.508 0.468 0.144 0.151 0.460 0.463 0.737 0.257 0.240 0.378 45
VS24 0.372 0.439 0.174 0.333 0.339 0.314 0.316 0.799 0.585 0.514 0.419 36
VS25 0.521 0.356 0.261 0.161 0.168 0.494 0.497 0.690 0.544 0.475 0.415 38
VS26 0.753 0.591 0.417 0.857 0.858 0.183 0.183 0.148 0.735 0.504 0.564 5
VS27 0.282 0.294 0.190 0.320 0.326 0.323 0.324 0.377 0.567 0.285 0.329 51
VS28 0.491 0.160 0.000 0.308 0.314 0.302 0.304 0.546 0.574 0.319 0.332 50
VS29 0.724 0.326 0.641 0.886 0.887 0.142 0.142 0.193 0.776 0.507 0.554 6
VS30 0.581 0.558 0.579 0.288 0.294 0.993 0.999 0.325 0.345 0.614 0.656 3
VS31 0.556 0.776 0.561 0.415 0.420 0.182 0.182 0.527 0.637 0.409 0.464 22
VS32 0.038 0.274 0.474 0.142 0.150 0.271 0.273 0.973 0.960 0.596 0.413 39
VS33 0.307 0.551 0.617 0.213 0.220 0.212 0.213 0.989 0.625 0.798 0.473 17
VS34 0.469 0.685 0.549 0.675 0.678 0.323 0.324 0.659 0.381 0.996 0.676 2
VS35 0.791 0.536 0.893 1.004 1.004 0.461 0.464 0.956 0.634 0.208 0.697 1
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Table 6 (Continued)
s B JE R #{E Subordinated function DIE iR
No. p(  p@  w@®  p@ @G w®©  p  p®  p@©  p@o) Dvalue Rank
VS36 0.250 0.735 0.801 0.217 0.224 0.233 0.234 0.758 0.668 0.433 0.452 25
VS37 0.801 0.385 0.770 0.351 0.356 0.793 0.798 0.449 0.008 0.060 0.475 16
VS38 0.000 1.003 0.796 0.170 0.177 0.252 0.254 0.998 0.725 0.336 0.468 19
VS39 0.296 0.371 0.284 0.478 0.483 0.585 0.589 0.172 0.294 0.253 0.382 44
VS40 0.457 0.469 0.510 0.550 0.553 0.207 0.208 0.341 0.889 0.190 0.436 32
VS41 0.582 0.662 0.592 0.732 0.734 0.134 0.135 0.244 0.758 0.283 0.485 13
VS42 0.543 0.588 0.647 0.794 0.796 0.393 0.396 —0.003 0.484 0.356 0.501 10
VS43 0.592 0.003 0.799 0.771 0.772 0.173 0.173 0.119 0.510 0.206 0.413 40
VS44 0.425 0.624 0.229 0.210 0.216 0.231 0.232 0.690 0.729 0.454 0.402 42
VS45 0.523 0.680 0.595 0.303 0.309 0.495 0.497 0.400 0.456 0.274 0.451 26
VS46 0.142 0.217 0.125 0.175 0.182 0.405 0.407 0.821 0.456 0.244 0.317 52
VS47 0.749 0.745 0.701 0.308 0.313 0.328 0.329 0.443 0.605 0.355 0.483 15
VS48 0.422 0.878 0.713 0.128 0.135 0.247 0.248 0.870 0.424 0.398 0.442 29
VS49 0.399 0.567 0.548 0.180 0.187 0.372 0.374 0.787 0.611 0.394 0.439 31
VS50 0.832 0.424 0.298 0.357 0.362 0.287 0.288 0.560 0.389 0.758 0.455 24
VSs1 0.761 0.326 0.633 0.486 0.490 0.388 0.390 0.241 0.837 0.354 0.488 12
VS52 0.985 0.657 0.995 0.545 0.556 0.341 0.343 0.048 0.286 0.331 0.506 9

:I:?afe 0.494 0.556 0.580 0.345 0.348 0.352 0.354 0.565 0.570 0.366 0.451
A5 55 280 Coefficient of variation/% 6.9

®T BEGMHONERENFEAYS D ENXEKE

Table 7 Weight coefficient of each index and correlation

degree between the drought resistancecomprehensive evalu-
ation value(DC) and D values

fabr DEET KRIK P 7

Index Weight coefficient Relevancy degree Rank
P PH 0.127 0.681 3
M LL 0.079 0.501 9
M LW 0.067 0.498 10
M |- fiF B SFW 0.144 0.714 1
M T # SDW 0.135 0.695 2
fR&F H RFW 0.120 0.678 4
T 5 RDW 0.110 0.626 5
R b S/R 0.101 0.575 7
REK RL 0.067 0.590 6
HLJR % NN 0.052 0.573 8

FPouHh b > b B E > R > REEE > RT
#H >R >R > R > K > mh e T4
RGBT S B —5, Bt FefsE . M b A bR
METREIXRRENER.
25 BRESHERMBLEINX S

18 A =10 B, A1) 52 43 & 5 B & % IR AT 95
SHEWE D BRI REE, L 404K, 25
F& VS35, VS34, VS30 Al VS21, 5§ Z kM Bl 2 H i
7.7% % 4 KL D E K AMEZ 0.667; 55 112504
o2, A3 VS26. VS29. VS3 1 VS11, D 1 ) °F
BB 2 0.550; B M@ S B4, L 27 4, 2
I 51.9%; 55 VIS 2 UK, BRI 5 2+ S8 52
Wi o 1% RBALE 13 4y, 5 S HH 25.0%:; 5 VRN
W B BUR AL, A VS16. VS28. VS27 Fl VS46 L 4 4y
g
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Figure 1 Clustering diagram of the drought resistance
classification of the tested germplasms
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