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Abstract: To delve into the effects of drought stress on quality and seed vigor traits of wheat with different drought
resistant types, and to provide guidance for improvement of wheat quality and seed vitgor, in this study, 17 approved varieties
and advanced breeding lines were selected. Two growth conditions were established: drought treatment and normal irrigation.
The protein, wet gluten, and starch content of harvested grains were measured using a near—infrared analyzer(DA 7250,
Perten). Simultaneously, germination tests were conducted to determine germination potential and germination rate, shoot and
root length, shoot and root fresh weight, and shoot and root dry weight. The results indicated that the starch content of grains
harvested under normal irrigation was significantly higher than that under the drought treatment. In contrast, protein and wet

gluten content, germination potential, germination rate, and shoot length were significantly higher under the drought treatment
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compared to normal irrigation. Root length, shoot fresh weight, root fresh weight, shoot dry weight, and root dry weight did
not show significant responses to the drought treatment. For wheat varieties with different drought resistance levels, the protein
and wet gluten content of moderately drought-resistant varieties were significantly higher under the drought treatment than
under normal irrigation, while starch content was significantly lower. All of the traits of drought-resistant and drought-sensitive
varieties did not show significant differences under the two conditions. However, the root length of drought-resistant varieties
was significantly greater than that of moderately drought-resistant and drought-sensitive varieties under both conditions,
indicating that drought-resistant varieties exhibited better growth potential and quality stability under drought conditions. In
summary, the drought stress treatment significantly improved the traits such as grain protein content, wet gluten content, and

seed germination rate in wheat. Furthermore, the response to drought stress exhibited significant variation among wheat

varieties of different drought resistant categories in terms of both quality and seed vigor traits.
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Tab.1 Classification of 37 wheat materials and their drought resistance levels
%5 Number i (%R ) Variety(line) %5 Grade |45 Number A (FR)  Variety(line) K5 Grade
1 15387 S 10 13004-17-1-2(i% 5 75 /15 B+ 718) MR
2 15083-3 S 11 14080-11-14( A 22/ 4 836) MR
3 13053-65-4-1 (& 7698/ 1 4% 836) S 12 13049-79-2-3(JH % 26/ 14 836) MR
4 e 33 S 13 w19 MR
5 13053-55-4-3( K 7 7698/ 4% 836) S 14 JAZ 27 MR
6 14080-31-1-2(Jil 2 22/ 44 836) S 15 15081-14 MR
7 LA 99 S 16 13053-65-4 MR
8 13049-79 S 17 15036-25 MR
9 A 0711 MR 18 KR 6 MR
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Tab.1(Continued)
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Classification of 37 wheat materials and their drought resistance levels

45 Number fh Al (F) Variety(line) 0 Grade |45 Number mff(R)  Variety(line) %59 Grade
19 1B K 3366 MR 29 13053-24-2-3( KB 2 7698/ 404 836) R
20 hZ 175 MR 30 13004-16-1-1(i% 5 75 /158 718) R
21 2 895 MR 31 2 907 R
22 184 207 MR 32 1251HPGS-220-4 R
23 B 36 MR 33 %4 26 R
24 31707 MR 34 ER Ve AR R
25 Ik 207 MR 35 1343HPGSF2BG R
26 #47 206 MR 36 418 R
27 %522 MR 37 RS R
28 FAEfEE 21 R
S MR R 7350l s o B 55 L b Ao
Note: S, MR, and R indicated weakly, moderately, and strongly drought resistance, respectively.
T FE EE SR 4G AR 207 FEAE S 100% (1)
15 FEAAE 21 LN 3366 % 33 . R A 99, KRR =15 8 KM ZF M 1 B/ R R T X
WR2F 65 RTS8 E 26 8% 36,1 100% (2)
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Tab.2 The variance analysis of the quality and vigor traits of 37 materials

Parameter EOR W iy ZFR gy pi g FETRRETE wrpe prme
ZRS Z Germina - Shoot Root
B - Protein  Wet glu- Starch tion poten- Germina- Shoot  Root frosh frosh Shootdry Rootdry
7R SR IR A content . tion rate  length length . . weight weight
Source df content ten content tial weight  weight
A (ER) 36 133.697 702.877" 38.04"" 1346.69" 997.26™ 8.39" 6.87"7 0.04™"  0.187 0.0006"" 0.000 4"
Variety(line)
b Treatment 1 34.577 215.96™  7.7177 6593.377" 4428.107" 36.58" 0.36 0.015 0.08 0.000 0 0.000 4
AR CR) XM 52 27,51 10847 7.84 502.27° 477.017 6.62 2.89°  0.02° 0.12°  0.0003"  0.000 3
Variety(line) X
Treatment
W Replication 4 50.6577 161.717" 36.69"" 3486.59"" 2692.09"" 19.39" 6.88" 0.08" 0.42"  0.0006"  0.000 8™
%24 Error 136 37.87  244.70 22.97 300.21 249.18 4.80 1.65 0.01 0.08 0.000 2 0.000 2

TE o el a3 ) R 7 0.05.,0.01,0.001 K P22 5 B35
Note: *,** and *** indicated significance at the 0.05, 0.01 and 0.001 level.

FARG AT S R NE 3R, A S5
ARJEE BB, BARWE, BA (R EINEA
J AR SR RN 11.76 %6 ~14.73 % , 1 v 7 5 &
(75 S 9 B 26.19 % ~33.47 %, JE R & I8
JEH A 74.60%~76.59 % MR AR S IEFE N 9.77~
15.79 cm, ZE K R VG B~ 17.78~22.49 cm, &
R AR S R 32.80%~97.33% , K 2RI AE
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Tab.3 The mean,standard deviation,and variation range of quality and vigor traits of 37 materials

S N 43.20%~100.00% , 2 ff & (9 78 90
Bl ok 0.82 ~1.18 g/ , AR &5 [t 1 19 48 53 50 [l o
0.83~1.67 g/#k , ZF 1 Jit & 1Y 48 55 3 [l o 0.09~
0.13 g/# MR T 948 Sy R 0.05~0.09 g/Fk -
S5 S F W AN [ 5 Bl A TP R R R 36 ) pE AR
AR S R 22 S R T B S PR R
ARSI R B E

wem OOT g mspmsn omw L, mks O ORE em ppg BTE
S e oy /Y TS, e 0, WK /em (g/ﬁ% i/ (g/
ZH G/ % _ /% Germina- /% cm (g/#)  (g/#%)
/7 Wet glu ) 7" Shoot Shoot )
Parameter Protein ~ Starch  tion poten- Germina Root Root fresh Shoot dry
ten con . . length fresh . . Root dry
content content tial tion rate length . weight weight .
tent weight weight
F-¥{E  Mean 13.01 29.06 75.89 67.69 73.73 20.60  11.78 1.00 1.24 0.11 0.07
bR SD 1.15 2.57 0.71 24.37 21.81 2.48 1.69 0.14 0.33 0.02 0.02
AR 5 p5\ 10.42~ 22.00~ 73.89~ 12.00~ 24.00~ 11.63~ 5.30~ 0.31~ 0.04~ 0.02~  0.00~
T Total 16.93 36.85 77.87 100.00 100.00  25.79  19.27 1.29 1.92 1.15 0.11
Range  @fhi(F)M 1176~ 26.19~ 74.60~ 32.80~ 43.20~ 17.78~ 9.77~ 082~  0.83~  0.09~  0.05~
Among variety ~ 14.73 33.47 76.59 97.33 100.00  22.49  15.79 1.18 1.67 0.13 0.09
(line)
b B 12.63~ 28.11~ 75.71~ 16.00~ 28.00~ 11.63~ 5.30~ 0.31~ 0.04~ 0.02~  0.00~
Treatment 13.40 30.04 76.07 100.00 100.00  25.75  11.71 1.28 1.92 0.15 0.11
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0.89,P<0.001) ; 2F 1 i & MR 1o 2 52 4%t 25 TEAH

x4

* (r=0.55,P<C0.001)
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Tab.4 The correlation analysis between quality traits and seed vigor traits of wheat

ki 1 I 1 A3 S R kAR K MK ZREFURE O MBS SR TR BT R
ne 0 . Germination Germina- Shoot  Root  Shoot fresh Root fresh Shoot dry Root dry
Index Protein Starch . . . . . .
gluten potential  tionrate length length weight weight weight weight
E/RE 4 0.07  0.01 0.12 -0.06 -0.09 0.26  -0.25 0.21 0.31 0.19 0.25
Drought resistance index
HIML  Protein 0.96"" -0.74"" -0.29 -0.25 -0.19 -0.08 -0.04 -0.03 -0.04 -0.15
WA Wet gluten -0.84™" -0.22 -0.18 -0.17  -0.05 0.01 -0.03 -0.01 -0.13
VER  Starch 0.12 0.08 -0.02  -0.04 0.00 0.06 0.03 0.11
R ZEH 0.98™" 0377 0427 027 0.20 0.31 0.33
Germination potential
KR 0.37" 043" 0.25 0.16 0.28 0.29
Germination rate
ZF£  Shoot length 0.03 0.21 0.47" 0.21 0.52""
1 Root length 0.61"" 0.28 0.63"" 0.31
ZF fif Jo ek 0.64™ 0927 0.61
Shoot fresh weight
R B J A 057" 0.89
Root fresh weight
ZF 0.55"

Shoot dry weight

o el 23 B R TE 0.05.0.01,0.001 7K 5 3540 5

Note: *, ** and *** indicated significant correlation at the 0.05, 0.01 and 0.001 level.
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Tab.5 The effects of drought on quality and vigor traits of 37 materials

EABUE WEATE RS REFH/ N R/ K/ MK/ FFEERR/ MRS/ TR/ R R/
Ab ¥ =/% w/% /%  Germina- % cm cm (g/#) (g/#) (g/tk) (g/#)
Treatment Protein ~ Wet glu-  Starch  tion poten- Germina- Shoot Root  Shoot fresh  Root fresh Shootdry  Root dry
content _ten content _content tial tion rate  length  length weight weight weight weight
T5  Drought 13.40a 30.04a 75.71b 72.50a 77.84a  21.02a 11.71a 0.99a 1.22a 0.113a 0.070a
IE 7K 43 12.63b 28.11b 76.07a 62.72b 69.47b  20.18b  11.85a 1.01a 1.26a 0.114a 0.074a

Normal water

T RGN R] /NG o B 327 b B ] 22 53 4k 35 (P<<0.05) .

Note: Different lowcase letters indicated significant differences among different treatments(P<<0.05).
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Red represented the drought treatment, while blue represented normal irrigation. Whereas groups labeled with different lowercase letters

were significant differences(P<C0.05)
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Fig.1 The changes in quality and vigor traits of wheat varieties (lines) with different drought-resistant categories
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