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Table 1 Physical and chemical properties of tested soil
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Fig- 1 Cumulative water consumption of spring

wheat in different growth stages
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Table 2 Daily and seasonal water consumption of spring wheat in different stages

wm  ERkR (oL ettty A A iz
Treatment Total water
consumption 4 B C A B C A B C A B C

W3NO 18008.0  165.7 4354.3 18.4  305.5 6109.7 33.9  255.4 3575.0 19.9  165.4 3969.0 22.0
WwaNl 21330.7  166.0 4412.0 15.6  349.3 6986.0 32.8  325.9 4562.0 21.4  223.8 5370.7 25.2
WIN2 23536.0  165.7 4375.0 14.1  348.8 6976.0 29.6  357.7 5007.7 21.3  287.1 7177.3  30.5
W2NO 14784.7  151.0 3762.0 20.4  258.4 5167.0 34.9  226.1 3165.7 21.4  141.6 2690.0 18.2
WaN1 16441.0  147.8 3689.5 18.0  289.8 5795.3 35.2  280.9 3933.0 23.9  158.6 3013.0 18.3
W2N2 13418.3  120.2 2998.0 17.9  216.4 4328.3 32.3  228.8 3203.0 23.9 152.1 3289.0 21.5
WINO 11813.7  113.6 2709.0 19.2  188.0 3759.0 31.8 193.8 2713.3 23.0  139.5 2651.3 22.4
winl 11854.7  112.0 2663.7 18.9  186.0 3720.7 31.4 187.7 2628.0 22.2  149.6 2842.3  24.0
WiNZ 8671.2  77.3 1935.3 17.8 136.4 2728.0 31.5  138.9 1944.7 22.4  107.2 2037.0 23.5

TE: A: HEFEKE[g/(pot - d) 1 B AEFIHFEKE(g/pot) 5 C: AT R E S SFEK I E 25 %)

o TR 7K 73 AL BEAS 6 1 57

RKALERHS F125 A~6 F12 A, shARIE KBS H5 325 A~6 H12 A,

Notes: A : Daily mean water consumption[g/(pot * d) ]; B: Water consumption in different stages(g/pot) ; C: Percentage in total water

consumption( %) - The ripening stage was different for various water treatments: high water; 05-25~06-12; mid water and low water: 05-25

~06-12.
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Table 3 Water use efficiency and yield of spring wheat under different nitrogen and water levels

g+ (g/10 ’H() Yield (g/10 plants)

KAFAEWUE [g/(kg * pot) ]

Trgifem E7 Vi HiE (%) PR B g (%) bt g (%) FPhL HiE (%)
Biomass yield Increase Grain yield Increase Overground Increase Grain Increase
W3NO 30.67, - 15.004 - 1.704 - 0.83, -
W3N1 46.07p 50.22 21.73p 44.89 2.16y, 26.82 1.02p 22.32
W3N2 54.67¢ 78.26 25.54¢ 70.27 2.32¢ 36.39 1.09p 30.86
W2NO 25.33, - 11.93, - 1.714 - 0.814 -
W2N1 28.53ab 12.63 13.53ab 13.41 1.744 1.28 0.82, 1.98
W2N2 27.004 6.58 12.25,4 2.65 2.01ah 17.42 0.91ab 13.12
WINO 19.334 - 9.204 - 1.644 - 0.784 -
wiN1 20.87, 7.93 9.074 —1.45 1.764 7.56 0.764 —-1.79
wWIiN2 17.304 —10.52 8.054 —12.50 2.00p 21.91 0.93p 19.21
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Effects of water and nitrogen condition on water consumption and
water use efficiency of spring wheat

LIU Xiao-hong'*; XIAO Hong-lang s ZHAO Liang-ju'
(1.Cold and Arid Regions Environmental and Engineering Research Institute; CAS,Lanzhou 730000, China;
2. Institute of Arid Meteorology, CMA s Lanzhou 730020, China)

Abstract: With pot experiment, the water consumption, water use efficiency ( WUE) and yields
(biomass and grain) of spring wheat were investigated under different water and nitrogen fertilizer levels-
The results showed that the effects of water and nitrogen fertilizer on the water consumption, WUE and
yields of spring wheat were remarkable- Under sufficient water condition, the water consumption and
yields increased with the improvement of nitrogen supply:; under mid water condition, the water
consumption and yields of low-N treatment was all the highest, and those of high-N treatment were close
to those of CK; under drought condition, the water consumption and yields of low-N were close to those of
CK, and those of high-N were decreased significantly- There were differences of cumulative water
consumption and daily water consumption among different growth stages, and the daily water consumption
in filling stage was the highest- Under different water conditions, the WUE of overground dry matter and
grain were increased with the increase of nitrogen application; and this effect was much significant under
sufficient water condition -

Key words: water and nitrogen fertilizer; spring wheat: water consumption; water use efficiency



