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Evaluation of drought resistance of winter wheat under drought stress
simulation at germination stage
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Abstract: To identify winter wheat varieties with high germination rate, which is suitable for dry area of north Chi-
na, drought treatments were performed using —0.50 MPa (19.6% ) PEG - 6000 aqueous solution. The results showed
that the averages of the five traits under treatment were decreased by 77.3% , 40.0% , 30.7% , 16.7% and 78.0% ,
respectively compared with the control. Analysis with the traits of drought resistance showed that the 19.6% PEG — 6000
simulation stress promoted the main radicle length elongation of some varieties, including Lovlin 13, Wennong 14 and
Lunxuan 987, which may be active in drought-resistance response. D value calculated by the weighting membership
function method was positively correlated with drought resistance indices, such as the coleoptile length, root number. Ac-
cording to UPGMA algorithm with drought resistance coefficient, the material was divided into two major categories in the
genetic distance of 0.82. Accordingly, the strongest drought-resistance germplasm was indentified as Lovlin 13, Wen-
nong 14, Chinese spring wheat, Luomai 8, Lunxuan 987, Taishan 22, Shannong 17, Tainong 18, Yanhangxuan 2,
Zhongyu 6, Lumai 14, Tainong 6258 and Tainong 2987 .

Keywords: wheat; germination stage; drought resistance; coleoptile length; membership function method; cluster-

ing analysis
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Table 1 Effect of PEG — 6000 simulated drought stress on wheat growth at germination stage
s R S I I K R
Treatment Characteristic value rmination Coleoptile Radicle Main radicle Dry‘ matter
rate length/cm number length/cm weight/g
TFYIMH Average 0.895 2.370 3.850 5.421 0.558
it HHKAE Maximum 1.000 3.360 7.500 6.420 1.646
Control e/IME. Minimum 0.520 1.730 3.900 2.430 0.125
R CV/ % 12.200 14.100 15.400 10.700 43.500
SEHIME Average 0.203 1.423 3.207 3.756 0.123
ﬁ)’qﬁ"ﬁ‘ﬂ‘i& T A Maximum 0.722 2.720 5.500 5.670 0.490
:;'f:‘t /M Minimum 0.057 0.400 2.400 1.300 0.009
5 FRECV/ % 56.400 32.200 18.600 18.800 66.600

K145 RE I, A FEEIR A BT R B i A7
RRZES . Hrb, TY R R GG HEMRE
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% 9% 1% 1l 71 Kernel density estimates
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Fig.1 Drought resistant coefficient distribution of
five traits of tested wheat lines
TE:CL, IR 2 854 s DW, T4 B 5 GR, K % % RL, E IR
RN, JIRARER
Note: CL, coleoptile length; DW, dry matter weight; GR, germination
rate; RL, main radicle length; RN, radicle number
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Table 2 The correlation analysis of D values with each index subordinate function values

EiEL

Index

IRZER I

Coleoptile length

JRAREL
Radicle number

EMARK

Main radicle length

T RE

Dry matter weight

s

Germination rate

D {H D value 0.864" " 0.626" ~

0.733" " 0.789" " 0.816"~
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Table 3 Evaluation of drought resistant of 119 wheat varieties by 19.6% PEG — 6000 at the germination stage
ZAIRERE SGEPRERE AP R
A Comprehensive DY i Comprehensive D1 s Comprehensive DY
Variety drought resistant D value Variety drought resistant D value Variety drought resistant D value
coefficient coefficient coefficient
(@j(ﬂ‘ 13 0.751 0.804 e 0.592 0.497 5182 - 100 0.475 0.371
Lovlin 13 Youbao
AR 14 JA4 2415 TFoREEH
Wennong 14 0.775 0.749 Yannong 2415 0.544 0.497 Tutouzimai 0.427 0.367
HEE MR 22 ek 212
zhongguochun 0.720 0.744 Yannong 22 0.566 0.487 Nongda 211 0.453 0.367
VB g I =1
RE 85 0.713 0.708 RET 0.558 0.483 Abbondanza 0.455 0.361
Luomai 8 Liangxing 77
Bk 987 )5 502 KA 619
Lurcuan 987 0.711 0.705 Luyuan 502 0.528 0.482 Liangsing 619 0.444 0.359
il 22 MR 836 BE 13
Taishan 22 0.674 0.687 Yannong 836 0.520 0.475 Yumai 13 0.429 0.354
gk 17 42K 189 884187
Shannong 17 0.712 0.686 Nongda 189 0.563 0.471 Lu 884187 0.443 0.348
R 18 RK 5133 MR 15
Tainong 18 0.717 0.656 Nongda 5133 0.562 0.468 Yannong 15 0.461 0.346
ML 2 5 th4 15 J7l 84258
Yanhangxuan 2 0.703 0.648 Shannong 15 0.532 0.463 Zhou 8425B 0.449 0.345
TH6S 55 175
Zhongyu 6 0.656 0.634 Taishan 5 0.519 0.462 Zhongmai 175 0.420 0.343
B 14 .
. 0.659 0.634 BPT09145 0.536 0.453 St 2422/464 0.434 0.336
Lumai 14
FAk 6258 KK 3615 A Blul4 - 15
. . . . .423 .
Tainong 6258 0.664 0.613 Nongda 3615 0.510 0.453 Yan Blul4 - 15 0.42 0.329
Z&4% 2987 Ak 20 W% 18
Tainong 2987 0.634 0.600 Shiyou 20 0.512 0.452 Liaomai 18 0.425 0.328
Iz 6 5 JHAc 23 feHk 10 5
Linmai 6 0.640 0.595 Yannong 23 0.517 0.446 Nonglin 10 0.369 0.311
M4 173 ¥ 125 i
Yannong 173 0.629 0.588 Linfen 125 0.517 0.438 Hugimai 31 0.386 0.310
T 17 J& 99233 11k 6172
Jinan 17 0.613 0.585 Zhou 99233 0.505 0.429 Han 6172 0.405 0.299
SO D
H 2 56 [ 378 FE 19
Jinmai 56 0.645 0.577 Tunmai 378 0.520 0.425 Jimai 19 0.35 0.29
JH4e 5286 HIT 9369 Wi 41
Yannong 5286 0.59 0.573 Zhouyuan 9369 0.502 0.424 Wanmai 41 0.401 0.285
W= 1108 W2 20 G518
Simai 1108 0.628 0.571 Huaimai 20 0.512 0.419 Lumai 18 0.404 0.284
T4 20 R A 66 JEZ 24
Jimai 20 0.609 0.568 Liangxing 66 0.489 0.417 Zhoumai 24 0.400 0.283
T 21 SLEN T 23
Jimai 21 0.585 0.566 Baiyoubao 0.475 0.417 Jimai 23 0.400 0.282
ﬁi 383 0.584 0.538 935106 0.508 0.413 3097 0.413 0.280
Jimai 585
A4 21 K 5181 £ 9023
Yannong 21 0.599 0.537 Nongda 5181 0.495 0.412 Zhengmai 9023 0.389 0.273
4 18 W 23 A% 27
Shannong 18 0.566 0.536 Xinmai 23 0.457 0.411 Zhoumai 27 0.351 0.266
R4 19 W 27 JiZ% 22
Yannong 19 0.569 0.530 Jimai 27 0.507 0.405 Jhoumai 22 0.340 0.258
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SRR AR RE AR
fn Comprehensive D i st Comprehensive DfH A Comprehensive D {H
Variety drought resistant D value Variety drought resistant D value Variety drought resistant D value
coefficient coefficient coefficient
Sh]alrljoznzzﬂ 0.597 0.525 Yf:n:99999 0.491 0.405 l‘lf,l ﬁfaiziQ 0.352 0.252
fnfi 113;’ 0.572 0.522 5182 -36 0.502 0.401 X;Ja\oz;fm?riu 0.324 0.235
Sh[iJnZ:an 3 0.584 0.519 G%)iizg(l) ?8 0.491 0.395 Pjﬁ)‘{i/fgﬁ_—“jf6 0.325 0.232
?fzi 2;22 0.563 0.518 I:g;rfl 2211 0.457 0.389 X%fzgggg 0.342 0.226
isss??é 0.613 0.516 Zhigoi0506 0.461 0.388 Zlﬁlufajlgm 0.358 0.224
ézioiz;i 0.571 0.514 Yﬁgﬁéfﬁ 0.464 0.388 I’I(ufEIiIZ626 0.330 0.217
;ifi gi 0.59 0.512 zﬁifg 6 0.485 0.386 J?é:ﬁi 6611 0.329 0.209
Nﬁﬁ:g féz 0.581 0.511 Nﬁzg:gg; 0.485 0.383 Ljaﬁjg%nggg% 0.323 0.206
fj;ii 0.581 0.508 Zhj:r‘lfnaljsf 55 0.449 0.379 BfnﬁgAszi 3 0.292 0.205
Wﬁfﬁig 0.543 0.507 Yfiflgﬂ? 6 0.475 0.379 Hﬁf&?é 3 0.299 0.200
Hﬁi‘ﬂl 81 3 0.566 0.503 Z)%Jhc;frr?ai% 0.418 0.377 Z}E ufalzg 6 0.300 0.190
fﬁl 229966 0.579 0.503 Yﬁfnz 1551858 0.444 0.376 Z}ij uﬁaiml 6 0.232 0.126
;J(\iilign%; 0.584 0.501 ZhﬁEi;? 66 0.486 0.375 Nﬁ;:’;;; 0.189 0.069
Nﬁzﬁjggsg 0.630 0.498 gi;;i 0.455 0.375 Nﬁzgazill i 0.131 0.010
intfmiaj 7722 0.559 0.498 ﬁ f&i 3;; 0.467 0.373
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Fig.2  Cluster analysis of 119 wheat cultivars based on drought resistance coefficient with UPGMA
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