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struments, Hayward, CA, USA) , i 5 ] 19 < IR
7K R LA 1
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HEIRRERE S 24 b 32 R A /N A2 A E 22
B (Triticum aestivum L. cv. ‘Xiaoyan 227),
FEEKES M CFLH 958° (Zea mays L. cv.
‘Zhengdan 9587), i 5 & P A AL =X AN A K F 2
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XF i M HE AT B TR0 52 18 AS/INIX L BEAS /N X Y
AL A 105 m? (10. 5 m X 10 m), /NELTHE 20
cm . 3% Fh % B 360 Jiki/hm*, EKATHE 50 cm.
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Table 1 Soil chemical properties

W /cm 25 /(g/kg) LW/ (g/kg) M /(g/kg) HRE/(mg/kg) HHHE/ (mg/kg) HEM/(mg/kg) AU/ (g/kg)
Depth Total N Total P Total K Available N Available P Available K Humus
0~30 1.29 1.13 5. 88 58.5 47,24 107.57 12.22
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Fig.1 Monthly average temperature
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Fig. 2 Layout of wheat/maize intercropping treatment in fields(Unit:cm)
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Fig.3 Water consumption at growth stage under different wheat treatments
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Fig. 4 Water consumption at growth stage under different maize treatments
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Fig.5 Vertical variation of soil moisture content under different treatments
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AN it AL B, R U I 44 i 20 A e 1 I = 80K 4 1Y
AR
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Table 2 E and E/ET at wheat growth stage under different treatments
INFE 44 FH W Wheat growth stages N
oo e B i ] e L] WA R %ﬁifﬁ
Wintering Regreening Jointing Heading Filling Maturity period
stage stage stage stage stage stage
ﬁﬁ%ﬁ& 38.90 16. 60 8. 20 92.10 6.70 23.10 185. 60
E/mm SWo 37.23 a 14.27 b 15.48 b 10.26 b 12.79 ¢ 17.18 ¢ 107.20 ¢
SW1 35.40 b 13.57 b 15.48 b 9.75 b 11.12d 16.19 d 101.50 d
IWo 38.08 a 16.01 a 25.88 a 13.36 a 14.36 a 22.52 a 130. 20 a
IW1 37.44 a 14.90 b 25.57 a 12.43 a 13.51 b 20.96 b 124.81 b
E/ET/% SWo 87.51 ¢ 54.13 ¢ 33.19b 14.09 b 18.25 a 24.12 b 32.53 b
SW1 85.28 ¢ 46.55 d 30.02 ¢ 12.12 ¢ 13.40 ¢ 20.56 ¢ 27.86 ¢
IWo 94.72 a 72.64 a 39.06 a 16. 66 a 16.93 b 28.79 a 35.03 a
W1 90.87 b 60.32 b 34.69 b 14.59 b 14.95 ¢ 24.08 b 31.03 b
AR SRR Source Jiti 20 7K - Nitrogen application level *
A Planting pattern % %
i K S X R Al A 2 Nitrogen application level X planting pattern NS

T PR NG F 0 R84 b B 3 (n = 3)7E P<<0. 05 KF L ZRRE.

KARABE, TR,

Note: Different lowercases with in the same columns indicate significant differences (P <Z0. 05).

x % FR 0,01 BFEKFE, * FK0.05 BFAKFE,NS

* % and * refer to significant level at

0. 01 and 0. 05 respectively,and NS refer to non-significant. The same below.
R3I ARETERASEEHIERLEELSEKENLG
Table 3 E and E/ET at maize growth stage under different treatments

E KA F W Maize growth stages

su e
Items Treatment =t AT U G Eiiip i ] A .
V3 V6 V12 VT R3 period
f%?éjft/ﬁ:; 100. 30 33. 40 64. 80 57.70 93. 60 349. 80
E/mm SMO 22.22 a 39.74 a 31.64 ¢ 27.55 ¢ 23.93 ¢ 145.09 ¢
SM1 20.83 a 36.10 b 29.11 ¢ 26.03 ¢ 22.01 ¢ 134.08 d
1Mo 16.30 b 27.78 ¢ 47.37 a 38.08 a 36.12 a 165. 66 a
IM1 14.05 b 26.15 ¢ 44,64 b 35.26 b 33.99 b 154.10 b
E/ET/% SMo 69.47 a 51.95 a 21.95d 24.92 ¢ 32.31 ¢ 33.18 ¢
SM1 60.15 b 42.97 b 19.11 ¢ 22.19 ¢ 28.13d 28.74 d
IMo 66.94 a 40.67 b 30.12 a 36.30 a 62.95 a 40,18 a
IM1 54.62 ¢ 36.03 ¢ 27.42 b 31.75 b 54.76 b 35.49 b
AR 3 KPR Source Jiti %7K % Nitrogen application level * %
FiA A 3 Planting pattern * %
Jiti A K X FpAE A8 Nitrogen application level X planting pattern NS

PEre e 2 H2 7 33, 20 %, 7K 4 A 2R 16 i
12.15% . TEAHR RAEBIT B4R /N 22 78 it A 2%
PFF FeA T & ™ i R S 22, 98 %0, K 43 A
FHECE BN 16. 47 % . [AIB, [BAE /N 22 76 )it & 5%
PN B Z AN it AR P 5 1 29. 01 %, K 40 FH
BCERIE N 5. 51 %6, (AR 7 45 17K 4 1) FH 85038 43 5
ik 8 199. 48 kg/hm® F118. 95 kg/(hm? « mm),

25 ATALZE A — ALK R BEE RS

BN P 22 e N 1 T 3 R e K 43 A AL
R TENE AN BT K 4x R R R B 8,370, 7
At B T 4R 10, 06 %, 76 A [R] A A A =X
T B B ORTE A S AR T L AS i U o
PR 17,59 % K 4 A FH 8% 3 11, 33 %,
[Fi] B ) A 6 K 76 i 2 2% 1R 3 2 AN il 28 B 7 i
Bam 15. 63 % . 7K o3 AR 38 8. 63 % .

AL R R R AL S R SN R R
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oK 22 AN (DA A A S A A (R A
FAR RN M T KRB R R R . LIPS
PR 5K T R ROCR A A B IBCT X8R
N P I A5 2 B R ™ 5 K 0 A

JHACA I 25 5 5 S BR/IN A2 11 A ke A 5 b B4R o
FE™ 5 30, 4100, JK b A AR R
17. 54 0% T 7 R il P b ke A2 2 0L i A 7 0
T 0. 3656 /K53 A R A8 0 9. 6404

x4 TRLBBTINENFTESKSAARE

Table 4 Yield and water use efficiency of wheat under different treatments

pGE FE/K 3t /mm peat/ (kg/hm?) [gjg(/ﬁgjiiﬁ:ﬁmi/)]
Treatment ET Yield WUE

SWo 329.56 ¢ 5005.76 ¢ 14.51d
SW1 364.33 b 6 155.85 b 16.90 ¢

IWo 371.69 b 6 355.85 b 17.96 b

w1 402. 23 a 8 199.48 a 18.95 a

A5 5KV Source

Jiti 2 7K *F Nitrogen application level * % * *
FAE A 2 Planting pattern % % * % % %

it &K S X Fh A A2 2 Nitrogen application level X planting pattern NS * NS

RS5 FARALBETERHTESKkSARARE

Table S Yield and water use efficiency of maize under different treatments

KRR/

o o 5 2
Trowtment I
SMO 437.25 b 8 039.76 b 18.36 ¢
SM1 466.53 a 9 454.10 a 20.44 b
IMO 412.23 ¢ 8 141.83 b 20.39 b
IM1 434.21 b 9 414.63 a 22.15 a
A5 5ok U Source
Jiti & 7K S Nitrogen application level * % * % %
FHERE R Planting pattern * % NS *
Jiti &K S X Fh A AR 2 Nitrogen application level X planting pattern NS NS NS

3 3 #

B BIF 5 2 B L R 2 7 TR AR R 4 2 LK
SR PR HO AR L B4 738 o AELK 4 0 3 2 8 A
BRI gk RO, SR T B g R
W), 1) HE K B AR L B PR B K 12, 7% ~
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Effects of Wheat/Maize Strip Intercropping and Nitrogen Fertilizer
on Crops Water Consumption and Water Use

LI Qiangian'*, WANG Xingyun',LI Menghao'*,CHEN Xiaoli'**,
REN Xiaolong"* and ZHAO Xining®

(1. College of Agronomy,Northwest A&F University, Yangling Shaanxi 712100, China;2. Key Laboratory of
Crop Physi-ecology and Tillage in Northwestern Loess Plateau of Minister of Agriculture, Northwest A&F
University, Yangling Shaanxi 712100, China;3. Institute of Soil and Water Conservation,

Northwest A&F University, Yangling Shaanxi 712100, China)

Abstract A field experiment was conducted under two nitrogen application rates to study the water
consumption,soil evaporation characteristics and water use efficiency of wheat-maize strip intercrop-
ping and sole-cropping wheat and maize in the semi humid areas. The main purpose of this study is to
promote the practice of strip intercropping in semi humid areas,and to explore the water consumption
characteristics of crops in the intercropping system and the effect of elevated nitrogen application rates
on the water use. The results showed that the intercropping increased the water consumption of
wheat,soil evaporation and E/ET during the whole growth period,but decreased the water consump-
tion of maize. Under the same cropping system,the application of nitrogen increased crop water con-
sumption,and decreased the soil evaporation and E/ET during the entire growth period,which indica-
ted that the application of nitrogen could appropriately increase soil water consumption. Compared
with sole cropping,strip intercropping under nitrogen application increased wheat yield and water use
efficiency by 33.20% and 12.15% ,respectively,and wheat yield and water use efficiency increased by
26.97% and 23.81% respectively compared with sole cropping; intercropped maize and sole cropping
had no significant difference inyield, but significantly increased WUE by 8. 37% and 10. 06 % under ni-
trogen and non-nitrogen application, respectively. Under the same planting pattern, nitrogen applica-
tion increased the yield and water use efficiency of wheat and maize at the same time. Therefore,the
strip intercropping with nitrogen application can be used in semi humid areas to improve water use ef-
ficiency and achieve high yield.

Key words Intercropping; Water consumption; Soil evaporation; Water use efficiency
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