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Effects of Spatial Distribution on Water Use Efficiency of Jujube-cotton Intercropping System in Extreme Arid Areas of Northwest
China
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Abstract
cal model of the extreme arid area in Northwest China as the research object, the effects of spatial distribution on water use efficiency of jujube-

(College of Plant Science, Tarim University, Alar,Xinjiang 843300)
[ Objective ] In order to analyze the mechanism of water efficient utilization in agroforestry intercropping. [ Method ] Taking the typi-

cotton intercropping system were studied by setting different rows of cotton and cotton spacing in the typical model of jujube-cotton intercrop-
ping. [ Result]Compared with single cropping, jujube-cotton intercropping had obvious advantages in increasing yield and land use efficiency,
and the number of rows had a significant effect on the yield of intercropping. Water consumption under intercropping was higher than that un-
der corresponding monoculture, but water use efficiency could also be significantly improved. The interaction between rows and cotton plant
spacing had an effect on the yield of intercropping WUE. The spatial distribution could coordinate the inter-cropping relationship between ju-
jube and cotton and improve water efficiency. [ Conclusion] The water use efficiency of jujube-cotton intercropping population is better than
that of single cropping. In agroforestry complex population, the root system of trees is generally deeper, which can make full use of the deep
soil nutrients and water. Crops use the nutrients and water in shallow soil. Because the vertical growth of roots is multi-wave and successive re-
currence characteristics, the root system of jujube-cotton intercropping population can make full use of the deep soil nutrients and water. Root

growth centers and absorption centers alternate, which improves nutrient and water use efficiency.
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Table 1 Yield and land use efficiency of different intercropping treat-

ments

R e AR S5 X
% :igtment Seef j(ﬁt}on?field J;j_ugt%} yi?d iﬂb‘i’%ﬁ pEs

kg/hm kg/hm
J — 6356 + 292 a —
CR, 5733 +342 a — —
CR, 5310 £ 254 a — —
C,R, 2294 + 343 ¢ 4465 + 190 b .10+ 0.02 ¢
C,R, 2616 + 221 d 3819 + 264 ¢ 1.12 £ 0.03 be
CuR, 3380 + 288 b 3154 + 182 d 1.16 £ 0.02 b
Cy4R, 3965+ 324 b 2978 + 201 d 1.22 £ 0.03 a

TE Bl 3 AN EAHFIE . [RSNGB 3R AL B n] Y 22 5
B (P<0.05)
Note : Data were 3 repeated averages. Different lowercases in the same col-
umn showed significant differences between treatments ( P< 0.05)
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Table 2  Jujube leaf area index under different intercropping treat-

ments
fb3m BRI EAE iz~ B
New shoots  Full-blossom  Expansion Mature
Treatment . . . .
period period period period
J 0.65 a 1.01 a 1.42 a 1.15b
C,R, 0.63 a 0.96 a 1.36 ab 1.24 a
C,R, 0.58 a 0.91a 1.33b 1.18 ab
C4R, 0.53 ab 0.89 a 1.26 be 1.21 a
C4R, 0.51b 0.83b 1.21¢ 1.15b

e FIFIAS R NG ] s A BRI (1 25 5 1 3% (P<0. 05)
Note ; Different lowercases in the same column showed significant differ-
ences between treatments ( P< 0.05)
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Table 3  Cotton leaf area index under different intercropping treat-

ments
- JEN
sl Initial Blooming
X Full-blossom Blow-of-

Treatment flowering iod cotton olt iod

stage pero boll period cotlon petto
CR, 1.96 a 2.35a 3.63 b 2.65b
CR, 1.83 ab 2.43 a 4.07 a 2.58 b
C,R, 1.73 b 2.18 ab 3.65b 3.18 a
C,R, 1.75b 2.26 ab 3.85b 3.35a
C,4R, 1.63 ¢ 1.96 b 3.35¢ 3.26 a
C,4R, 1.72 be 2.08 b 3.62b 3.49 a

TE RIS RING B3R A B ] 4 22 57 2 (P<0. 05)
Note ; Different lowercases in the same column showed significant differ-
ences between treatments ( P< 0.05)
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Table 4 Soil water storage and consumption under different intercrop-

ping treatments

Erig e s 35
60/ 5-3 g EUKE o
S ., K . FEK
b3 Soil water ) F%Fﬁ B igation Soil water Water
T storage  Precipitation storage .
reatment amount consumption
before mm 3 after
. m mm
sowing harvest
mm mm
J 214.6 71.6 525 210. 1 607.1c
CR, 220.8 77.6 525 205.7 617.7 ¢
CR, 220.8 77.6 525 207.6 615.8 ¢
C,R, 218.3 77.6 525 176.2 644.7 b
CR, 212.2 77.6 525 184.8 644.7 b
C4R, 224.3 77.6 525 146.3 680.6 a
C4R, 228.5 77.6 525 174.9 656.2 ab

T : [ B[Rl RN AL B E) ) 25 57 .35 ( P<0. 05)
Note; Different lowercases in the same column showed significant differ-
ences between treatments (P< 0.05)
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Fig.1 Water use efficiency of different intercropping treatments
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