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RIGT 2016 4 4—7 F 7537 58 1 KR FEE X 56
SHEAT o IZIX IR AL DX TR R A%, K
B/, BARER, BERK, TATE, FEEZKR
R, AFEKHEA, HEALE, AEFE, BRRE
K, LFEK. FFEKEN 114.95 mm, 13
SimA 8.65 C, FFIyHIMI ]y 2 530.6 h, -
BITLFEM N 175 do Ly, RIRERRES
1.37 g/em®, HAIFFKEN 29%. KiFHERENT
56~72 mg/kyg, HEEST 16.3~20.8 mg/kg, HAL
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Fig.1 Plant height change of spring wheat under
different irrigation amounts
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Fig.2 Leaf area index change of spring wheat under

different irrigation amounts
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Fig.3 Effect of different irrigation amounts on above-ground
biomass accumulation of spring wheat
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B R EMINBEH, We hbH B T H A 4 5
(P<0.05), H4eEFHEKEMHEKED AN
595.8 mm £ 5.90 mm/d. A~ [E]ZbFE R HE K AR By £ il

Fli— L B IA B e (32.46%~35.19%), ki —Ih AR
BAVR 2 (26.25%~28.22% ), % Fh— 4% 7 B &5 1%
(16.03%~19.57%) .
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Tab.1 Water consumption and its modulus of spring wheat at different growth stages under different irrigation amounts

piose Ei=%an TR R—H 1T 1 BT —Hh R it — 7L 2 FLIA— R A LEAHH
FEKE/mm 64.5d 97.2c 130.3e 78.3d 370.3d
w1 H #E7Kk 1/ (mm d) 2.02d 3.74c 5.43e 4.12d 3.67d
FEKIE% 17.42b 26.25a 35.19a 21.15ab 100
FEKE/mm 77.9¢ 105.3c 135.3de 79.6d 398.1d
w2 H #E7Kk 8/ (mm d) 2.43c 4.05¢ 5.64de 4.19d 3.94d
FEKIE % 19.57a 26.45a 33.99a 19.99b 100
FEAKE/mm 80.3bc 121.3b 147.1cd 104.5¢ 453.2¢
w3 H #E7Kk 8/ (mm d) 2.51bc 467b 6.13cd 5.50¢ 4.49¢
FERIE% 17.72b 26.77a 32.46a 23.06a 100
FEKE/mm 84.92b 128.06b 155.52¢ 106.3c 474.8¢
W4 H #E7Kk 2/ (mm d) 2.65b 4.49b 6.48¢c 5.59¢ 4.70c
FEKBEEU% 17.89b 26.97a 32.75a 22.3% 100
FE/KE/mm 89.95ab 155.59 179.66b 126.2b 551.4b
W5 H #E7Kk &/ (mm d) 2.81ab 5.98a 7.49b 6.64b 5.46b
FEKBEU% 16.31c 28.22a 32.58a 22.89% 100
FE/KE/mm 95.49a 163.71a 196.19a 140.41a 595.8a
W6 H ¥k B/(mm d™) 2.98a 6.30a 8.17a 7.3% 5.90a
FEKBEEU% 16.03c 27.48a 32.93a 2357a 100
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AN [ VR B0 /N 2 P A R R FE K K
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VERIIYEIN, AR BRI, TRRE. PR
WUE 5568 5 B3, WA AT R i & TR E b =
W1 b3 (1) & T bR fe . W4 AbBERAT RO R
KT W1, W2 43 (P<0.05), {H5 W3, W5, W6
REFRAHEL TR B 2 5 (P>0.05); W4 4b B (1 AR 5k 5
ZET WL, W2, W5, W6 42, {55 W3 4bHE a2

FAEF, WA, W5, W6 AL FE ) TR B2 7 AR
¥, HEZST W1, W2, W3 &3, W4 4B 1=
B, AT 2332 kglhm?, S E T HABAEE, A
[FAbBR R = e A B 2 5, RAMERN 2R
BB, YRR 420 mm i, HAETEAR
FGn, Jim R R R RES . FNEFOKERER
VEE R PR R N S 35 18 n - W4 AR FE ) WUE e, N 15.23
kg/ Chm?-mm) , W1 AbFREAR, wJ WK & /A
i 2 5 BB RICE N K R R

<.
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Tab.2 Effects of different irrigation amounts on yield component and water use efficiency of spring wheat

AbFE A WOEH(10° hm?) FECRL KR Fhi R /g P/ (kg hm?) FE/K B /mm KA FIF 2 (kg hm? mm™)
W1 565.5¢ 25.9¢ 30.51c 3682.4f 370.3d 9.94d
W2 586.5bc 27.6¢ 33.43b 4690.1e 398.1d 11.78 ¢
W3 612.0ab 33.4a 34.90b 6 139.5d 453.2¢ 13.55b
W4 619.5a 33.9a 38.62a 7 233.2a 474.8¢ 15.23a
W5 607.5ab 31.3b 38.41a 6 659.6b 551.4b 12.08c
W6 597.0ab 30.2b 37.50a 5981.3c 595.8a 10.04d
FeE A WUE SF/KERIF G R AR ILE 4, Hok 9000 v __0133 2ET? +138.73ET-29 234 T 22
Sy = = S N B 2 =0. 1
FN UL, PR (V) SRR (ET) BI%X RN e | s woe | 5 =
Y=-0.133 2ET?+138.73ET-29 234, R’=0.852 1.(3) 6000 | {19 E
st (3) ATAIL, Gk 5208 mm B, R Ss000 -
B, 96 888.4 kg/hm?, IS FE/K B HIHE 1, H%;‘S‘ggg i 1€
o f I 112
FrE BB = 2000 | lg =
o 2 | WUE=-0.000 3ET2+0.277 6ET-50.59 ]
WUE 5 ET Ij’] KEN: 2 1002 R?=0.7108 !
WUE=-0.000 3ET?+0.277 6ET-50.59, R’=0.710 8.(4) 00 - o0 o o0
i (4) AT40, 34 ET N 462.7 mm i, WUE £ FE/K L /mm

¥, N 13.63 kg/ (hm*mm) , BLJEREFE ET (3900,
WUE [#{i

B4 Ak FShRpFAMEEHRRKZRG X R
Fig.4 The relationship between yield, water use efficiency and

water consumption of spring wheat
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Effect of drip irrigation amount on growth, yield and water use efficiency of

spring wheat in northern Xinjiang
ZHANG Zhao', HUANG Chao®3, FAN Yi*** GUO Xiang*, GU Songhua’,
CHE Hongbing*, CHEN Haiging®**, LIU Xuchen??, LIU Zhandong®*"
(1. Xinjiang Bozhou Irrigation Experimental Station, Bozhou 833400, China; 2. Farmland Irrigation Research Institute, Chinese
Academy of Agricultural Sciences, Xinxiang 453002, China; 3. Western Agricultural Research Center, Chinese Academy of Agricultural

Sciences, Changji 831100, China; 4. College of Water Resource and Architecture Engineering, Tarim University, Alar 843300, China)

Abstract: [Objective] Xinjiang in northwestern China is scarce in freshwater and commonly uses drip irrigation in
its agricultural production. In this paper we study the effect of irrigation amount on growth, yield and water use
efficiency (WUE) of spring wheat in the north of Xinjiang. [ Method] The experiment was conducted in a field with
the No. 6 variety used as the model plant. During its growth period, the crop was irrigated six times with irrigation
amount in each time being 30, 37.5, 45, 52.5, 60, 67.5 mm, respectively. In each irrigation treatment, we measured
the growth, yield and WUE of the spring wheat. [Result] Plant height increased with irrigation amount until the
irrigation amount was 45 mm, after which a further increase in irrigation amount did not have a significant effect on
plant height (P>0.05). The leaf area index (LAI) and the above-ground dry matter accumulation both increased with
irrigation amount, but started to decline when irrigation amount exceeded 52.5 mm. The water consumption of the
crop increased with irrigation amount, peaking when irrigation amount was 67.5 mm. The effective spike numbers,
grain numbers per spike, 1000-grain weight, yield and WUE of the crop increased first and then declined as the
irrigation amount increased. Among all treatments we compared, irrigating 52.5 mm of water in each of the six
irrigations gave the highest yield and WUE, reaching 7 233.2 kg/hm? and 15.23 kg/(hm? mm), respectively (P<0.05).
Regression analysis showed that the water consumption of the crop for achieving the highest yield and WUE was
520.8 mm and 462.7 mm, respectively. [ Conclusion] For the spring wheat drip-irrigated in northern Xinjiang,
irrigating six times with the irrigation amount in each time being 52.5 mm can give the maximum yield and WUE. It
can be used as an optimal irrigation scheduling for spring wheat production in this region.
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