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Screening for drought resistant wheat varieties in
Heilonggang Area of Hebei Province
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MENG Chang', AN Haojun®, WANG Ruihui', DUAN Huijun'
(1. Hebei Agricultural University/Key Laboratory of Research and Utilization of Crop Germplasm
in North China, Ministry of Education, Baoding, Hebei 071000, China;
2. Baoding Academy of Agricultural Sciences, Baoding, Hebei 071000, China)

Abstract ; Drought is one of the critical environmental factors affecting wheat yield in Heilonggang area, Hebei
Province. It is of great importance, therefore, to identify drought-resistant accessions from newly released wheat va-
rieties to ensure food security and to save underground water resource used for ecological purpose. The objective of
this study was to screen drought-resistant varieties from 38 wheat varieties recently released in central and southern
area of Hebei Province under field conditions treated with different water regimes. The test was carried out under
field conditions at experimental stations of Cheng’an and Xinji counties during two growing seasons of 2017-2018
and 2018-2019. The results showed that, could be used to evaluate the drought resistance of wheat varieties under
field conditions when drought index (DI) based on yield combined with high stability coefficient (HSC) , and a to-
tal of six varieties were chosen as varieties with drought resistance and highly yield stability. Also, six varieties were
selected as varieties with drought resistance but medium stability. The selection of these drought-resistant wheat va-
rieties had laid a crucial foundation for achieving water-saving through biological way in the Heilonggang area.
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x1 MEFENMREERHVBFE
Table 1 Mean square value of wheat yield and agronomic characters
[R5 A HEE PR TR R K JINEEER T P i
Dependent variable DF PH ILUS SL SNPS TKW Y
4% Environment (E) 3 5266.41* * 260.58 * * 9.38** 106.39 * * 683.13* * 961150.84 * *
7K43 Moisture (M) 2 2171.84** 424.30* * 4.66** 0.75ns 109.90* * 773869.68 * *
FEH T Genotype( G) 37 175.82* * 78.99* * 2.84** 14.81** 118.77* * 18740.97 * *
8 XK 4 ExM 6 307.41* " 97.96* * 0.51** 1.66** 50.86* * 92654.23* *
WEEx LR EXG 53 4437 " 6.52" " 0.40* * 231" 14.42%* 11081.32* *
KA FEFE MxG 74 20.79 " * 4.08"" 0.11" 0.69 " * 7.94%* 3513.83* "
BisxoKIrxZEH B ExMxG 106 1457 3.85* 0.10ns 0.61" 5.80" " 3458.18* *
12 Error 282 6.79 2.33 0.08 0.44 3.12 1195.12
Heow, o = 0 RIRIRTE 0.05 F10.01 KFE L EFTE,
Note:; * and * * indicate significant difference at the level of 0.05 and 0.01, respectively. DF: Degree of freedom; PH: Plant height; ILUS: Inter-

node length underneath spike;SL: Spike length; SNPS: Spikelet number per spike; TKW: Thousand kernel weight;Y: Yield.

F2 HRATE 2017—2018,2018—2019 £ Rk B T it /NE BMBRE MR =BT

Table 2 Changes of agronomic characters and yield of wheat varieties tested under different water treatments

in 2017-2018 and 2018-2019 cropping seasons

R MR EZIN Do D1 D2

Year  Location Trait SEHIEL Mean EREEL CV/% T Mean BERZAM CV/%  THH Mean ER R CV/%

k¥ PH/ em 67.17B+4.52 6.73 71.63A+4.78 6.68 73.41A+4.39 5.98

FTFYAK ILUS/cm 24.24+2.84 11.73 25.5+2.89 11.32 25.76+3.74 14.50

A T SL/em 6.92+0.45 6.54 6.99+0.50 7.16 7.1+0.44 6.23

Xinji IR SNPS/ A 16.78+1.14 6.82 16.6+1.15 6.94 17.09+1.15 6.71

THiE TKW/g 39.69+4.09 10.31 39.47+3.42 8.67 39.86+3.14 7.87

2017- 7 Y/kg 443.74B+30.87 6.96 486.72A+22.34 4.59 479.33A+24.04 5.01

2018 ¥k PH/em 53.91B+4.69 8.71 58.89A+4.37 7.43 60.58A+3.8 6.27

BRI A ILUS/em 20.66B+2.79 13.51 22.02AB+0.40 1.80 23.02A+0.54 2.35

i%2s K SL/em 6.11B+0.43 7.11 6.61A+2.19 33.12 6.60A+2.4 36.40

Cheng’an  /NEHEL SNPS/ > 14.67A+1.15 7.86 15.22A+0.58 3.81 15.23A£0.72 4.73

THiHE TKW/g 35.07B+2.38 6.79 37.15A+0.23 0.62 37.15A+0.26 0.70

7 Y/kg 238.11B+48.18 20.23 344.29A+57.36 16.66 368.18A+54.82 14.89

ke PH/em 60.05B+5.83 9.75 70.94A+5.57 7.85 72.35A+5.12 7.08

TR ILUS/em 19.16B+2.44 12.75 25.02A%2.40 9.57 25.86A+2.39 9.24

A K SL/em 6.65A+0.67 10.10 6.99A+0.69 9.87 6.98A+0.62 8.93

Xinji /%L SNPS/ A 17.21A+1.29 7.48 16.87A+1.21 7.19 16.82A+1.19 7.10

TR E TKW/g 39.91A+3.63 9.11 35.63B+3.59 10.07 39.00A+4.09 10.49

2018- 7 Y/kg 321.08C+101.85 31.72 477.85B+98.23 20.56 574.50A£65.17 11.34

2019 ¥k PH/em 70.92A+4.22 5.95 72.87A+4.14 5.68 72.78A+4.74 6.52

BRI A ILUS/em 22.37A+2.84 12.68 23.40A+2.70 11.55 23.87A+2.59 10.85

R K SL/em 6.99A+0.51 7.34 7.14A+0.51 7.15 7.15A+0.44 6.19

Cheng’an  /NEHEL SNPS/A™ 17.36A+1.17 6.73 17.02A+1.07 6.28 16.95A+1.33 7.83

THiE TKW/g 42.98A+3.56 8.29 39.97B+3.48 8.69 41.58AB=+3.75 9.01

PR Y/kg 494.41C+42.15 8.53 555.86B+53.04 9.54 591.84A+40.84 6.90

AT PR R RS AR R 22 0 35 (P<0.01)

Note: Different capital letters between the same column indicate significant difference (P<0.01). CV: Coefficient of variation; PH: Plant height;
ILUS: Internode length underneath spike;SL: Spike length; SNPS: Spikelet number per spike; TKW :

Thousand kernel weight;Y : Yield.
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Table 3  Drought index of wheat varieties in 2017-2018 cropping season

N CDOPERE e g W DOPEREpcigem
FAE Xinji Yield under DO ) Yield under DO
DI DRL Cheng’ an DI DRL
treatment/ kg treatment/kg

Be & 22 Jimai 22 515.10 1.15 BT HR HH 325 Jimai 325 316.06 1.01 PT HR
%5 4399 Heng 4399 494.85 1.10 BT HR £ 7 22 Shimai 22 306.25 0.98 ST HR

37 418 Jimai 418 483.38 1.05 i R i 4399 Heng 4399 274.37 0.94 i R

A1 20 Shiyou 20 467.76 1.02 PR Hi{5% 9 5 Zhongxinmai 9 285.56 0.89 ¥R

{52 9 5 Zhongxinmai 9 459.04 1.02 Wi R 5 502 Luyuan 502 289.16 0.86 Wi R

17 22 Shimai 22 456.03 1.02 i R %97 700 Yingbo 700 282.40 0.82 R

59 35 Hengguan 35 462.61 1.01 i R R4 2011 Kenong 2011 262.35 0.80 R

17 18 Shimai 18 445.89 1.00 B R #3% 103 Lunxuan 103 297.21 0.79 B R
17 15 Shimai 15 470.78 1.00 LR 17 18 Shimai 18 251.41 0.74 it MR
# J51 502 Luyuan 502 451.67 0.95 it MR £14¢ 086 Shinong 086 263.32 0.71 it MR
HEZ 13 Hanmai 13 458.40 0.94 it MR 46K 399 Nongda 399 244.56 0.69 it MR
#3103 Lunxuan 103 452.82 0.93 it MR 1) 20 Shiyou 20 248.19 0.68 fiHt MR
B4 2011 Kenong 2011 440.67 0.92 thhi MR ¥ 418 Jimai 418 242.98 0.67 i MR
B3 700 Yingbo 700 438.09 0.92 it MR 17 15 Shimai 15 263.91 0.65 iHi MR
H1{% 2 99 Zhongxinmai 99 427.73 0.90 iht MR A1 37 828 Shixin 828 197.17 0.58 U S
B 325 Jimai 325 439.20 0.90 Ht MR Fi4¢ 952 Shinong 952 193.33 0.57 R S
JBZ 13 Xingmai 13 426.21 0.89 ¥t MR B 22 Jimai 22 207.45 0.54 BHUK S
A1 828 Shixin 828 418.48 0.85 AR S 82 13 Hanmai 13 222.89 0.52 B S
42K 399 Nongda 399 422.68 0.82 AU S W 35 Hengguan 35 215.68 0.52 IR S
HBZ 6172 Hanmai 6172 424.53 0.81 R S JB# 13 Xingmai 13 205.43 0.49 BAUR S
£14% 086 Shinong 086 415.27 0.80 UK S 4% 956 Shinong 956 160.09 0.45 B s
H1 2 155 Zhongmai 155 395.45 0.77 UK HS HBZ 6172 Hanmai 6172 185.80 0.37 Uk HS
f14¢ 956 Shinong 956 407.62 0.72 UK HS "3 155 Zhongmai 155 139.49 0.31 Uk HS
£14¢ 952 Shinong 952 375.50 0.72 UK HS || F{HZ 99 Zhongxinmai 99 159.63 0.28 Uk HS

Note: DI Drought index; HR: Highly resistant; R : Resistant; MR: Moderately resistant;S; Sensitive ; HS: Highly sensitive; DRL: Drought resistance

level. The same below.

F®4 BSHERNERBIE 2018—2019 FEMIREHRY
Table 4  Drought index of wheat varieties in 2018-2019 cropping season

DO F= i

DO j= i

A Xinji Yield under DO $m5';§ﬁﬁ gDTé;;:( Chi%ljan Yield under DO +[qudgiﬁﬁ ;%—f?i(
treatment/kg treatment/kg
4K 13294 Jinhe 13294 499.24 1.22 #EPT HR || 4R 6119 Henong 6119 570.90 1.03 #RPT HR
1% 103 Lunxuan 103 493.17 1.15 SRPT HR JHZ 75 Bomai 7 567.67 1.01 SRPT HR
145 0628 Heng 0628 388.34 0.85 B R 147 0628 Heng 0628 518.87 0.99 ST HR
H {54 58 Zhongxinmai 58 396.86 0.82 BLR {17 22 Shimai 22 528.12 0.97 PT HR
{14 958 Shinong 958 399.78 0.77 PR A 5218 Gaoyou 5218 481.79 0.94 YL R
7 9966 Heng 9966 375.31 0.75 R f#7 5835 Heng 5835 515.56 0.94 B R
1#% 7% Bomai 7 349.55 0.74 i R # 7% 103 Lunxuan 103 542.11 0.93 P R
A4 2063 Henong 2063 381.77 0.74 bR fh 7 155 Zhongmai 155 501.44 0.90 PR
#5335 Hengguan 35 382.64 0.72 PR T2 58 Zhongxinmai 58 510.04 0.90 R
15 5835 Heng 5835 375.04 0.69 tht MR 5 35 Hengguan 35 525.19 0.87 it MR
SR+ 808 Letu 808 372.11 0.67 FH MR || 4K 2063 Henong 2063 500.07 0.87 fiHt MR
1 4399 Heng 4399 319.93 0.65 hHT MR 1 9966 Heng 9966 509.45 0.85 ¥ MR
HH 325 Jimai 325 332.52 0.63 FH MR || 40K 13294 Jinhe 13294 463.23 0.84 it MR
s 29 Zhongmai 29 346.77 0.62 Ht MR SR+ 808 Letu 808 504.10 0.83 ¥t MR
Hifl: 2018 Gaoyou 2018 322.20 0.60 FH MR || 152 99 Zhongxinmai 99 474.11 0.82 iHt MR
f1 7 22 Shimai 22 336.21 0.60 FH MR £14% 958 Shinong 958 493.41 0.80 3 MR
Hifl: 5218 Gaoyou 5218 222.85 0.34 MUK S || HiL 2018 Gaoyou 2018 487.12 0.79 it MR
il 5766 Gaoyou 5766 224.96 0.33 UK S || #5766 Gaoyou 5766 467.22 0.79 Hhhi MR
4 6119 Henong 6119 219.92 0.26 IR S f14¢ 952 Shinong 952 476.23 0.74 R S
{52 9 5 Zhongxinmai 9 176.17 0.20 UK HS 5 4399 Heng 4399 470.90 0.73 R S
3 155 Zhongmai 155 173.44 0.17 HUR HS || {52 95 Zhongxinmai 9 453.62 0.71 AR S
A% 952 Shinong 952 168.01 0.13 UK HS B 325 Jimai 325 427.27 0.58 U HS
H1{% 2 99 Zhongxinmai 99 127.98 0.11 U HS fi 3 29 Zhongmai 29 382.92 0.54 UK HS
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958, 29 4F 9 N E AR HSC BB
(=0.76) , I\ A 10 A EL AR DO AR PRI ™ ffe
PSS () A

[, 456 4 S Rl 72477 5 DA, A fe ik
103 5 0628 i 9966 .y 4 2063 fij 5835 .\ H {54 58
25 6 AN AP BHT RN DO Ab B E A4  R RA S T 3
B A A2 22 AZE T 5 A A 15 TS 502 45
BT FRE A
23 MEHE FRETHEXKEEEN O N RFHE

ME Mk

T THEPAE ARSI 1 9 >
1) DA, R G R AP A A R o S 4 e
FEEURRSS 3 P2, 255 2 a IREERY DIE AN
3k 103 172 22 M7 4399 MWL 35 5 4 AN AP AOBT
B (R 6)
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Table 5 High stability coefficient (HSC) of wheat varieties based on yield under no irrigation treatments

A RS GIES T R RE etk A RESIS R RREM
Variety Average yield/kg HSC Stability Variety Average yield/kg HSC Stability
47K 13294 Jinhe 13294 481.24 1.02 i S B4 2011 Kenong 2011 351.51 0.5 A M
A4 958 Shinong 958 446.59 0.85 iR S #1715 Shimai 15 367.34 0.49 &M
Hi{E 4 58 Zhongxinmai 58 453.45 0.83 S i 18 Shimai 18 348.65 0.47 thag M
fif 0628 Heng 0628 453.61 0.81 iR S 4K 399 Nongda 399 333.62 0.46 A M
T[4 2063 Henong 2063 440.92 0.8 #S | 5% 95 Zhongxinmai 9 343.6 0.46 A M
f7 9966 Heng 9966 442.38 0.78 RS £ 20 Shiyou 20 357.97 0.45 M
#if 5835 Heng 5835 4453 0.77 W S T 418 Jimai 418 363.18 0.43 R4 M
Skt 808 Letu 808 438.11 0.77 i S Hifl 5766 Gaoyou 5766 346.09 0.39 A M
#31% 103 Lunxuan 103 446.33 0.76 WS HEZ2 13 Hanmai 13 340.65 0.39 M
52 29 Zhongmai 29 364.85 0.76 RS Hifl 5218 Gaoyou 5218 352.32 0.38 &M
L 325 Jimai 325 378.76 0.7 s M JBZ 13 Xingmai 13 315.82 0.36 P M
JHZZ 7 %5 Bomai 7 458.61 0.68 &M f14¢ 952 Shinong 952 303.27 0.35 5 W
FiZ 22 Shimai 22 406.65 0.68 HhEEM 138 828 Shixin 828 307.82 0.34 EERN
Hifl: 2018 Gaoyou 2018 404.66 0.64 R M A4 6119 Henong 6119 395.41 0.33 55 W
1 4399 Heng 4399 390.02 0.63 h4E M Y 22 Jimai 22 361.27 0.32 CERV
5L 35 Hengguan 35 396.53 0.59 M || HFZE 6172 Hanmai 6172 305.17 0.3 EER\
&5 502 Luyuan 502 370.42 0.57 4 M fi# 155 Zhongmai 155 302.45 0.29 55 W
B 700 Yingbo 700 360.24 0.56 FEEM || F{EZ 99 Zhongxinmai 99 297.37 0.27 5 W
£14% 086 Shinong 086 339.29 0.52 & M £14% 956 Shinong 956 283.86 0.24 EERN
Note : HSC: High stability coefficient;S: Strong resistance ;M: Moderate resistance; W: Weak resistance
Fz6 2 FREHSMKEHN M INERFHMEIEH
Table 6 Drought index for nine wheat varieties in two cropping seasons at Xinji and Cheng’ an counties
FuFP Varieties 1718X] %4 DRL 1718CA 4% DRL 1819X] %49 DRL 1819CA 4% DRL
45 4399 Heng 4399 1.11 PR 0.92 B R 0.75 tiHt MR 0.74 ht MR
H{E4 9 5 Zhongxinmai 9 1.03 R 0.27 % HS 0.12 gk HS 0.83 T MR
FiF 22 Shimai 22 1.03 B R 0.96 B R 0.69 tiHt MR 0.98 i R
i3 35 Hengguan 35 1.02 B R 0.51 it MR 0.83 it MR 0.88 i R
#1% 103 Lunxuan 103 0.94 ¥t MR 0.78 ¥R 1.32 ¥R 0.94 PR
{522 99 Zhongxinmai 99 0.91 FiHi MR 0.88 Wi R 0.23 UK HS 0.72 tFHt MR
L 325 Jimai 325 0.91 FiHi MR 0.99 Wi R 0.73 thht MR 0.59 UK HS
1% 155 Zhongmai 155 0.77 UK HS 0.30 Uk HS 0.19 UK HS 0.91 i R
A% 952 Shinong 952 0.72 Uk HS 0.56 thiHt MR 0.15 UK HS 0.75 tFHt MR
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