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Abstract; In order to find out the response mechanism of wheat/maize intercropping population under
different water stresses, three intercropping treatments with sufficient water stress levels and two sufficient
irrigation singles were used for the control treatment. The results showed that the water capture equivalent
ratio of wheat strips was higher than that of corn strips in the intercropping period. With the increase of
water stress, the trend became more and more obvious. With the growth of the growth period, the trend
became weaker and even appeared reverse, while the relative competitiveness of water between the belts
showed a gradual decline. In terms of root distribution characteristics, the average root distribution depth
of the intercropped population under full irrigation was 17. 15 ~17. 24 ¢m, and the root mass density was
90.42% ~ 90.77% distributed in the plough layer, of which 87.49% ~ 88.70% was wheat and
92.63% ~ 92.81% was corn, and water stress can significantly affect the spatial distribution of
intercropping population roots. In terms of intercropping advantages, it was necessary to have the
intercropping advantage to satisfy the field water holding rate of at least 80% per water. With the increase
of water stress degree, the land equivalent ratio of the intercropping group showed a slight increase and

then declined, and the intercropping of corn was partial land. The rate of decline in equivalence ratio was
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faster than that of intercropped wheat. In terms of relative competition ability between species, it showed

that with the increase of water stress, the wheat was decreased rapidly and gradually disappeared after it

was slightly increased. In short, the particularity of the intercropping group caused the difference in soil

moisture between the two crops in time and space, which in turn caused the difference in irrigation water

infiltration rate and total infiltration, and water siress increased this trend, which was certain to the extent

that the optimal location of irrigation water was satisfied, the water use efficiency of the intercropping

group was improved, and the mechanism of water saving and yield increase of the intercropping group was

revealed.

Key words: intercropping system; water capture equivalent ratio; water relative competitiveness; root

mass density distribution; relative competitive ability
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Tab.1 Design of experimental treatments
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Fig. 1  Location of intercropped crops in wheat/maize

intercropping system of field
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Tab.2 Water capture equivalence ratio and relative competitiveness of water with various crop strips under

different treatments

17K 2 K 3 K 4 7K

Rl s M, M‘J“\ L. M, M,J“\ L. M, M,J“\ L. M, M,J“\ L.
T3 0.99 0.98 0.01 0.97 0.94 0.03 0.95 0.93 0.02 0.97 0.98 -0.01
T4 1.04 0.92 0.12 1.03 0.90 0.13 1.01 0.94 0.07 0.98 1.01 -0.03

2017 T5 1.13 0.72 0.41 1. 10 0. 64 0.46 1.08 0.83 0.25 0.96 1.04 -0.08
T6 1. 04 0. 60 0.44 1.13 0. 63 0.50 1. 11 0.77 0.34 0.90 1.08 -0.18
T3 0.98 0.97 0.01 0.96 0.93 0.03 0.96 0.95 0.01 0.97 0.98 -0.01
T4 1.03 0.83 0.20 1.02 0.95 0.07 0.99 0.98 0.01 0.99 1.01 -0.02

2018 T5 1.07 0.77 0.30 1.04 0.88 0.16 1.01 0.95 0. 06 0.94 1.01 -0.07
T6 1.08 0.50 0.58 1.04 0.76 0.28 1.02 0.93 0. 09 0.96 1.03 -0.07

H1 2 AT, It A S A A5 (] Ak B 1] 3 0k A7 7E
INFE R R O AR S B T RO AR K A Al AR 2
RICIBLE, RS 4 KB, HLBEK 3 W iE (9
TR, /N2 215 B K I3 4 3R 1 2R B i, ROK 2%
AP K A 2 B LR Sz o 3 g2 e T AR AR T o
W, /N SR R K BOR, B — K o i ia sk R St
AU A O A7 AE /N A2 251 O ~ 100 em 5 R -3 A

B ACRAR T K 50 18 D0, 4 Bl 2 3R )2 1%
IR AN, 10 S KRB PE L IEA B R SR
IKAE ST, 35 A BRI OK RE B , A5 R
A PRI [+) — 7K 3 J 38 Ak B /0N 22 25 B W K fig
JIWIR SR T EOR &AM o AN TFK > Wi A B by
IR ik 30 T2 TR 3 S TE] A B A P S S K A
JESE R, R IR A2 /N 22 2617 L SR AY oA I g 3 58,



250 & o Bl B ¥ iR

2020 4

1M1 71N 22 25 IO TE R /K A8 RE T 5, DR e A FR Ay UK
GEUR B A K o3 A0 9 IR, /N 22 2 I K 53 4 R RE
J1$ETte BeAh, BEAE T I RE i R B /N AR K
IR G A LR B OR S5 K 3 AR Y R T
T TT iR, EL A B 455 18] 19 7K 23 AR N 52 4 E ) 72
W R A DU R AL o Xl S AR U P B A
T RERR 10 3 BE A ) A% I 10 S K SR R el /)
HEREGIE . 5350, 3 FAFAE A0 Bi AT &
UL ML A1 B0, 33X 2 o HE W 3 K A D (4% [ A
MR BN SR 3 R ), A LA W) 4% B I TR A
P EREABL B BEBRE.

®3 FHEELEEKE

Tab.3 Intercropping amount of irrigation m’

) K 5
AR Ib
17k 2K 3k 4 K
T3 3.56 2.89 3.32 3.86
T4 2.47 2.19 2.53 3.01
2017
T5 1. 44 1.41 1.70 2.10
T6 0.38 0.88 0. 81 0.97
T3 3.53 2. 64 3.24 3.71
T4 2.43 1.80 2.46 2.90
2018
T5 1.39 1.14 1.69 2.16
T6 0.35 0. 60 0.98 1.43
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Fig.4 Two dimensional distribution diagrams of root weight density with different treatments
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Tab.4 Intercropping advantages and relative competitive ability between two species among different treatments
P/ (kg-hm ™) e v

O Tk 387 P P o (kg-hm %) o

T1 3964 £112 3964 £112

T2 9362 +257 9362 +£257

T3 2220 £132 6366 £162 8586 +147 0.56 £0.02 0.68 +0. 01 (1.24+£0.02)*° 2260 £78 —-0.559 +0. 026
2017 T4 2259 £108 6 460 +247 8719 £178 0.57 0. 01 0.69 +0.01 (1.26 £0.02)* 2393 +£106 -0.564 £0.014

TS 2147 £85 4962 +182 7109 +134 0.54 +£0.02 0.53 +0.02 (1.07 £0.02)"° 783 £53 —-0.249 0. 009

T6 1724 £96 3764 £106 5488 =101 0.44 +£0.02 0.40 +£0. 01 (0.84 +0.01)° -838 +28 -0.146 £0.013

T1 3826 £118 3826 £118

T2 9425 +324 9425 +£324

T3 2104 £137 6221 £217 8325 £177 0.55 +0.01 0.66 +0.02 (1.21 £0.02)* 2049 =101 —-0.531 +0.034
2018 T4 2143 £149 6409 £259 8552 £204 0.56 £0.02 0.68 +0.02 (1.24+£0.02)*° 2276 £84 -0.559 +£0. 025

TS 1990 £76 4901 =148 6891 112 0.52 +0.02 0.52 +0.01 (1.04 £0.01)" 615 £69 -0.264 £0.012

T6 1774 £89 3628 £119 5402 154 0.46 +£0.01 0.39 +0.01 (0.85+0.01)° -874 +32 —-0.056 0. 003
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