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Study on drought resistance and water-saving capacity of winter
wheat varieties (strains) in northern China

ZHANG Yuan, TIAN Wen-zhong, WU Shao-hui, GAO Hao-tao, ZHANG Can-jun
( Luoyang Academy of Agriculture and Forestry, Luoyang, He’ nan 471000, China)

Abstract: Through the measurement and analysis of yield, harvest index, water use efficiency, drought resistance
index, canopy temperature and some agronomic traits of winter wheat varieties (strains) with different ecotypes in north-
ern China, their drought resistance and water-saving capacity was evaluated. With the increase of irrigation amount, the
yield of tested varieties was wholly increased. Since the sensitivity of different varieties to water was varied, the increase
extend of yield was also different each other. Under the treatments of full irrigation, natural precipitation and drought
stress, the yield of Luohan 6 was invariably the highest, being 6 316.20 kg*hm~2, 2 538.75 kg*hm ™2 and 1 119.75 kg
~hm~2, respectively. Under the treatment of full irrigation, Zhoumai 24 was most sensitive to water, whose yield was in-
creased by 44.12% compared with that under natural precipitation; under the treatment of natural precipitation, Kaimai
20 was most sensitive to water, whose yield was increased by 201.47% compared with that under drought stress.
Through the correlation analysis among yield, drought resistance index and canopy temperature at filling stage, it was
found that there was a negative correlation at extremely significant level between yield and canopy temperature at filling
stage, and the highest correlation coefficient at middle filling stage was —0.908. Drought resistance index was negatively
correlated with canopy temperature at late filling stage at extremely significant level, and the correlation coefficient was
—0.453; it was negatively correlated with canopy temperature at early and middle filling stage at significant level, and
the correlation coefficient was —0.342 and —0.366, respectively.

Keywords: winter wheat in northern China; drought resistance index; water use efficiency; canopy temperature
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Table 1  Classification of drought resistance

BT B LR
Level of drought ~ Drought resistance Drought resistance
resistance index evaluation
1 =1.30 M3 Highly resistant(HR)
2 1.10~1.29 5 Resistant(R)
3 0.90~1.09 12 Moderate( MR)
4 0.70~0.89 5 Sensitive(S)
5 <0.69 155 Highly sensitive( HS)
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Table 2 Canopy temperature during grain filling stage

TES AT Early filling stage

I ] Mid filling stage

HEIR G W Late filling stage

SR pmpn pmEek GUNER FRENG ASEPK  SONIER TR AAKK TR
Variety Drought Natural Copious Drought Natural Copious Drought Natural Copious
stress precipitation irrigation stress precipitation irrigation stress precipitation irrigation
1 25.50ab 22.60b 20.30d 26.40d 25.80b 22.20d 29.10a 27.90be 26.30de
2 25.80ab 24.00a 23.00ab 27 .20abed 27.10a 24.90a 29.20a 29.00ab 28.40ab
3 25.10b 21.20a 19.20f 26.80cd 24.10¢ 20.70e 28.80a 26.80d 25.40e
4 26.20a 23.90a 22.70ab 27.90ab 27.10a 24 .40ab 29.30a 28.90ab 28.10ab
5 26.20a 23.50a 22.50b 27.80abc 26.70ab 24.30ab 29.30a 28.40ab 27.80ab
6 25.50ab 21.70cd 20.10de 27.10abed 24.60c 21.50de 29.00a 27.10cd 25.80e
7 26.10ab 24.00a 23.00ab 27.70abc 27.30a 24.80a 29.30a 28.90ab 28.20ab
8 26.00ab 23.70a 21.40c 27.90ab 26.60ab 23.10¢ 29.30a 28.70ab 26.80cd
9 26.10ab 23.80a 22.20b 28.10a 27.00a 23.60bc 29.30a 28.70ab 27.50be
10 26.20a 24.20a 23.40a 28.00ab 27.30a 24.60a 29.30a 29.10a 28.60a
11 25.40ab 21.60cd 19.40ef 27.10abed 24.20¢ 20.80e 28.90a 26.80d 25.50e
12 25.50ab 22.20bc 20.20d 27.00bcd 24 .80c 21.50de 29.00a 27.30cd 26.10de
F 1.66 17.07" " 38.07" " 3.03" 17.96" * 36.7" " 0.3 7.7 14.55""

T A SR NG T B3R AN R b B8] 22 57 2% (P < 0.05)

Note: Different small letters in same columns indicate significant differences at 0.05 level.
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Table 3 Correlation among yield, drought resistance index

and canopy temperature at filling stage

5t J2 IR E Canopy temperature

A PR e MR AR
Ttem Yield  Fary filling Mid filling ~ Late filling
stage stage stage
7o Yield 1.000 -0.837°" —-0.908"* —0.804""
B Eicr
Drought resistance 0.183 -0.342" -0.366" -0.453" "

index

e ox Fl* A3 JIFRRTE 0.05 F10.01 KF FEFEE,

Note: * and * * indicate significant difference at 0.05 and 0.01 lev-

el, respectively.
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