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Fig.1 The leaf water potential of spring wheat cultivars named Dingfeng 18, Dingfeng 19
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Fig.2 The leaf photosynthetic rate of spring wheat cultivars named Dingfeng 18 and

Dinfeng 19 under different drought treatments in 2016 and 2017
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F1 20162017 EARFELETEEX 18 S EF 19 SHENEIFHEREE
Tab.1 The grain — filling rates of spring wheat cultivars named Dingfeng 18 and
Dingfeng 19 under different drought treatments in 2016, 2017
. T EER A/ (mg - d ) BORMES AR/ (mg - d ") Hi T/ mg
2016 4F 2017 4 2016 4= 2017 4 2016 4 2017 4

EFE 18 5 WW  1.76 £0.0208 1.78 +0.0153  2.79 £0.0252 2.81 £0.0153  43.52 +0.1400 43.86 +0.3984
MD 1.85+0.0153 1.86 +0.0058  2.85+0.0252 2.88 +0.0058  46.09 +0.1970 46.34 +0.4501
SD  1.63+0.0116 1.65+0.0058  2.65+0.0252 2.67 +0.0200  39.46 +£0.2194 39.45 +0.2656
EFE 195 WW  1.79 £0.0116 1.83 £0.0116  2.91 £0.0451 2.95 +0.0153  44.47 £0.1850 44.75 +0.3904
MD 1.86+0.0153 1.89 +£0.0153  3.02 +0.0400 3.06 £0.0436  47.11 £0.3659 47.26 +0.7314
SD 1.66+0.0252 1.68£0.0306  2.73 £0.0153 2.76 £0.0153  40.05 0. 1801 40.50 £0.5397

&®2 20162017 £F3MTELBTEF 18 S EF 19 SHENLTEMENR

Tab.2 The yield components of spring wheat cultivars named Dingfeng 18 and

Dingfeng 19 under three drought treatments in 2016, 2017

£ LY b NER A TR i K/ em ThiE/g AW/ (g-L7")
2016 4F EF 18 5 WW  15.51 £0. 1114 51.21 £0.1343  9.52 +0.1274 43.22 +0.1601 817.86 +1.3672
MD 14.47 £0.1856 52.73 £0.2969 8.18 £0.1060 45.60 £0.2031 814.77 +0.9771
SD 12.74 £0.2558 47.12+0.1007 7.49 +0.1179 39.95 +0.1124 813.32 +1.3339
EF 195 WW  16.06£0.0902 51.33+0.1947 9.65+0.1250 44.36 £0.0907 785.46 +1.8031
MD  14.97 £0.1308 53.20 +0.2079 8.15+0.0651 46.70 £0.1114 784.98 £1.1515
SD 13.35+0.0833 47.09 £0.1375 7.59 +0.1168 40.40 +0.1947 783.02 +1.8878
2017 42 EFE 18 5 WW  15.85+0.1779 51.43 £0.0819 9.65 +0.1300 43.37 £0.1721 819.47 £2.559
MD  14.72 £0.1877 52.86 +0.1767 8.26 £0.0907 45.68 £0.3821 815.85 +4.090
SD 12.86 £0.1474 47.28 £0.1570  7.63 £0.1609 40.13 £0.0971 814.28 +2.888
EF 195 WW  16.25+0.0929 51.69 £0.1652 9.87 £0.2108 44.52 +0.1552 786.36 £2.592
MD  15.14 £0.1320 53.54 +0.1137 8.35+0.0874 46.85+0.0874 785.62 +1.237
SD 13.45 +£0.0929 47.34 +0.1150 7.78 +0.0851  40.76 +0.0964 783.97 +3.503

&3 20162017 FIMTELETEF 18 S EF 19 SHENEZHEAE FFEMEKFRAYE

Tab.3 The irrigation amount, yield and irrigation water use efficiency of spring wheat cultivars named

Dingfeng 18 and Dingfeng 19 under three drought treatments in 2016, 2017

PR/ g KR RR (g - kg™")
Hn L K /L

2016 4 2017 4 2016 4F 2017 4F
EFEISE WW 7200 8626.63 £146.42 8852.82 +107.22 1.20£0.0208  1.23 +0.0153
MD 5400 9459.18 £73.99  9508.76 +63.83 1.75+£0.0100  1.76 £0.0100
SD 3600 5207.84 +46.19  5260.50 +51.20 1.45+0.0153  1.46 +0.0153
EFEI9E WW 7200 8770.18 £79.26  8898.28 +58.91 1.22£0.0100  1.24 +0.0058
MD 5400 9511.39 +160.31 9625.68 +61.78 1.76 £0. 0265 1.78 £0.0100
SD 3600 5214.34 +132.12  5295.86 +39. 52 1.45 £0.0361 1.47 +0.0100
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Effects of Drought Stress on Physiological Characteristics and Irrigation
Water Use Efficiency of Spring Wheat in Central Gansu

ZHANG Jian', ZHANG Ming', HOU Yunpeng',

WANG Huirong' , ZHAO Funian’

(1. Dingxi Institute of Agricultural Sciences of Gansu Province, Dingxi 743000, Gansu, China;
2. Dingxi Arid Meteorological and Ecological Environment Field Experimental Station,
China Meteoroiogical Adminisiration, Dingxi 743000, Gansu, China)

Abstract: In order to study the effect of drought stress on physiological characteristics and irrigation water use efficiency during growth
and development period, the high - yielding, high — quality and drought — resistant new varieties of spring wheat named ‘ Dingfeng 18’
and ‘ Dingfeng 19’ were used as materials. Well watered (WW) , moderate soil drought (MD) and severe soil drought (SD) from the
tillering stage to maturity stage were treated to study their effects on wheat leaf water potential, photosynthetic rate, grain filling rate,
yield components and irrigation water use efficiency. The results show that compared with WW treatment, the leaf water potential sig-
nificantly reduced (p <0.05) under MD and SD treatment, and it reached normal level through night recovery under MD treatment,
but it could not restore under SD treatment. The photosynthesis of leaves was significantly inhibited under SD treatment, there was no
significant difference in photosynthesis of leaves between MD and WW treatments (p >0.05). Compared with WW treatment grain fill-
ing rate, grain weight, grain number, 1000 — grain weight and yield significantly increased under MD treatment and significantly de-
creased under SD treatment. There was no significant difference in the bulk weight between different treatments (p >0.05). Two years
experiments results of the two different varieties were basically consistent. Moderate water deficit was beneficial to increase wheat yield,
thus improving irrigation water use efficiency.

Key words: spring wheat; drought stress; physiological characteristics; yield components; irrigation water use efficiency



