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Table 1 The scheme of winter-wheat irrigation treatments

W% B (mm) Irigation

& RS E# Y R
Treatments  Wintering Tumning Jointing Filling
period green period stage stage
T 0 0 0 0
Tl 0 ] 50 (i}
T2 50 0 50 0
™ 50 50 50 0
T4 50 50 50 50
1.2° RBHE
1.2.1 2Rex¥E BHHTERLBALSN

Z,EERI10dHE 1 K, UEHEE R0~ 140 cm,
H$0~40 cm 8 10 cm — B K ,40 ~ 140 cm 5 20
em—PREK, BRAMERAEMY L RAKS, M

SEAX 74 CNCSOSDR ¥ RER) + M p F K o
1.2.2 #%Hp#x¥ RAKSF&HEAHF
w22, R AR, B35 E X P By
TAERE20 m, RKEBBTKEHEBEBR B
R.EELRKIERTEN.
ET = P+ 1+ AW

A ET HEYHAKE (mm); P HETH AR K E
(mm); I EBEHROERE (mm); AW B EK
SHEBRMPLASKESKP LRI KEHE,
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1.2.3 &4 A i o ol BE KA 2 1524
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WUE = Y/ET

WUEi = Y/I
K&, WUE ft WUEi 53 3 R 7K 43 F| FA B% %8 . B K )
M Egym®); Y HEYH 2= & (kg/hn?) ; ET
HYEPHEK R (mm); T HEKE (mm),
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Table 2 The total water consumption and composition of winter-wheat during its growth season

i B R (%)
Bk AR A G Rate in total water consumption
#4 P3| (mm) Rk % (mm) (eum) (mm)
Year Treatments  Total water  Precipitation Soil water R K o LRpEk
. Irrigation amount . Soil water
consumption consumption Precipitation Irrigation
supply
TO 248.2¢ 115.2 0 133a 46.4 0.0 53.6
Tl 279.2be 115.2 50 114ab 41.3 17.2 40.8
2006 ~ 2007 T2 285.2bc 115.2 100 70b 40.4 35.1 4.5
T3 371.24b 115.2 150 106ab 31.0 40.4 28.6
T4 416.2a 115.2 200 101ab 21.7 48.1 2.3
TO 297.1e 157.4 0 139.7a 53.0 0.0 47.0
Ti 345.4d 157.4 50 138.0a 45.6 14.5 40.0
2007 ~ 2008 T2 384.1c 157.4 100 126.7a 41.0 26.0 33.0
T3 439.3b 157.4 150 131.9a 35.8 34.1 30.0
T4 473.2a 157.4 200 115.8a 33.3 42.3 4.5

7 :TO - oM BEALHE ;T1 - MK 50 mm; T2 - K 100 mm; T3 - MK 150 mm; T4 - /K 200 mm; R —Fh AR FEZHRRER LB X (P <0.05)

Xx¥. TR,

Note: TO — Non-imrigation treatment; T1 - Irrigation(50 mm) ; T2 - Irigation(100 mm) ; T3 - Lrrigation( 150 mm) ; T4 — Irrigation(200 mm) ; different let-
ters in the same column mean significance of difference at 0.05 level( P <0.05) . The same as below.
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Table 3 Water use of winter-wheat in the key growth

period under different irrigation treatments

BE-ER KT - MW WK~ B
St am #wH Wintering o Jointing Filling to
Year Treatments Seedling turning green  to heading ripening

TO 66.1a 62.9b 87.0a 32.2a

Ti -0.9b 78.9b 100.0a 101.2a

2006 ~

P o -77.9% 175.9a 105.0a 82.2a

yi] -51.9b  205.9a 124.0a 93.2a

T4 - 55.9b 185.9a 120.0a 166.2a

T0 29.3a 101.8b 132.8a 33.2b

TI 3.6a 83.5b 131.5a 126.8ab

N v} 12.7a 179.6a 176.2a 15.6ab
”mo’ . . . .

il -9.5 212.3a 197.8a 38.6ab

T4 11.8a 190.4a 187.0a 84.1a

¢ - "RFAKFHEE . Note:“ - ” Water supply.
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Fig.1 Vertical distributions of winter-wheat soil

water consumption under different imrigation levels
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Table 4 Comparison of yield and water use efficiency of winter-wheat under different irrigation levels

P Eﬁd(l. BrAR Hﬂ;?‘l ﬂiﬁﬂﬂiﬁ(? WK H BB
Year Total irrigation Total water Yield Water use efficiency Irrigation water use
(mm) consumption( mm) (kg/hm*) (kg/m*) efficiency (kg/m®)
0 248.2¢ 1312¢ 0.53b —
50 279.2be 3863b 1.38a 7.73a
2006 ~ 2007 100 285.2bc 5646a 1.98a 5.65b
150 371.2ab 56508 1.52a 3.77¢
200 416.2a 5865a 1.41a 2.93c¢
0 297.1e 3281d 1.10a -
50 345.4d 4570¢ 1.32a 9.14a
2007 ~ 2008 100 384.1c 5234be 1.36a 5.23b
150 439.3b 5703ab 1.30a 3.80¢
200 473 .2a 6133a 1.30a 3.07¢

AP FRRAFRRREREBE(P<0.05)KF.

Note: Different letters in the same column mean significance of difference at 0.05 level( P < 0.05).
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Effect of irrigation on water consumption composition
and use efficiency of winter wheat

KONG Qing-xin, ZHANG Hai-lin, SONG Zhen-wei, CHEN Fu
( College of Agronomy and Biotechnology , China Agricultural Universisy, Key Laboratory of Crop Cultivation
and Farming System , Ministry of Agriculture, Beijing 100193, China)

Abstract: Quantitative analysis was made of the situation of soil water use, water consumption composition during
its growth seasons and key stages as well as water use efficiency( WUE) under different imigation levels in different rain-
fall years. Taking Beijing as the typical region, five different irrigation treatments were designed (non-imigation, irriga-
tion 50 mm, irrigation 100 mm, irrigation 150 mm and irrigation 200 mm) according to the growth periods of winter
wheat, water consumption was determined with neutron probe and water balance method. Then water consumption charac-
ter of winter wheat in its growth seasons and key ages was analyzed. The results showed that water consumption of winter
wheat became larger while increasing irrigation, the largest stage was the jointing and heading stage, and the seeding
stage was the least. Soil water consumption reduced when increasing irrigation. Rainfall, irrigation and soil water supply
were the chief sources of winter wheat water consumption, the rate of rainfall and soil water supply was larger in less rain-
fall year, but rainfall was its main source in rainy year. Water from irrigation became the chief part while increasing irri-
gation. The yield of winter wheat increased, but water use efficiency (WUE) and irrigation water use efficiency (WUEI)
reduced while irrigation increasing. The results show that there are differences in water consumption composition and use
efficiency of winter wheat during its growth seasons and key stages under different irrigation levels.

Key words: winter wheat; water consumption composition; soil water; water use



