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Water and Salt Migration Mechanism and Competitive Ability in
Wheat — Sunflower Intercropping System
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Abstract: In order to quantitatively analyze the issues on the mutual use of water and the mechanism of
salt migration, clear the relative competitive between the two species of intercropping in wheat — sunflower
intercropping system in Hetao irrigation area, the experiment was conducted based on root separation
method. The results showed that in wheat — sunflower intercropping system, the wheat utilized 78. 23 ~
94.23 m’/hm’ of water by the side of sunflower. Meanwhile, the sunflower utilized 44. 96 ~57.97 m’/hm’ of
water by the side of wheat. By the cross superposition effect of soil internal space, more soil water of
18.56 ~42.84 m’/hm’ and 20.79 ~46.63 m’/hm’ in wheat and sunflower belts may be utilized, the
mean value of root soil EC in wheat and sunflower belts could be reduced by 1.32% ~ 4.64% and
2.26% ~3.16% , respectively. By the water and nutrient complementarity effect of soil internal space,
more soil water of 15. 12 ~26.40 m’/hm® and 47. 60 ~57.44 m’/hm’ in wheat and sunflower belts may
be utilized, the mean value of root soil EC in wheat and sunflower belts could be reduced by 2.98% ~
4.69% and 1.82% ~2.44% , respectively. For the relative competitive ability between the two species
in intercropping system, the wheat was stronger than sunflower, limiting the cross superposition effect and
water and nutrient complementarity effect of root in intercropping system was conducive to upgrading the
relative competitive ability between the two species of sunflower.

Key words: intercropping system; root separation; mutual use of water; mean value of soil EC;

intercropping advantages; relative aggressivity of species

ks B . 2017 07 24 {&[E H . 2017 - 09 — 14

BEEWE: EEKA KRB SH (51539005 ,51269015) (MR IE T4 1 J5 % By 22 e i H (LBH — 217033 ) Fil* + i [6 5B} 4 32 #3911
15 H (2011BAD29B03 )

EE BN KM (1985—) 5 PRI, AR Jb Rl K2+ 5, 32 28 ARl K + %8 5 5 s80R] I F 5%, E-mail : zhang_zuowei6 @ 163. com

BASMESE : LW (1961—) 5 0%, 1 LA 0, 32 %2 )49 7K 0 8 J5 2 2 7 JHADF 9T, E-mail: shi_haibin@ sohu. com



244 & ol HLOM ¥ R

2018 4

0 3

[Fa] A1 2 3 3ok A [ 49 0 A I ) 0 25 () ) B
Pe , S BUAH AR 56 294 Y — Fh A AR 7 Ko WA B A R
FGRE JK A R4 S AR B DR A A AR 4R T
LA - TR RO 5 AR T R R A R
PR WA T I AL P 5 I IR R
VAR, SLI/INZE /1) H 3% i) A Y 32 B M AR 3t X 2
—  AE AT 3 = AL BE ARG , R AR AR A A 2 [ 1
B 1Y 0l XGE D' 2% 1 AT i 1 14
P TN PR R B S 3 B IR g Bl ] 1
PR A R K £ 12 B8 AL B e o [ 38 4+ RE 1 A9 1 it i 51 kS
IR IRUR R

IR XT ) £ 28 G 30T 350 00 B F 8 T 22 46 v A ]
PEREAR I K 50 B FHARAE " R R o A A2
XS BTk 71 Ay, X TR A 2R 4 PR 15 o ) 3
HrRE R ST R A L R R R
i) 7K 32 B 56 Z8 11 B Ak 40 BT B B A R0k
R0 N R (R N N ol U R A P
[F) 1 R 400 1o 7 O SRk 2022 B PR B A 1 S RS
e R ARTHE VR P9 A ) )R R A 52 S 5K
IR HANKL {5 H R T0 3k % AT AL AT
BEAh, 1] H 38 0 21 b i DL BT SR A (B B R X
RIS [ KV R F) AR AS 1) b S R A W 3 05 1 o
Je B EA BT SRR T, S il AR AR AL, B
K (] B — P AR I 2 3 A 1) 2% 8710 25055 119 3 4 0
o DG, TAD A 2 00 25 3 DX ] 7 0 A J 1) i SR B 4%
171 P T A FHE AR P9 TR K 32 B8 50 200 T R i) 2
DX /N /1) 3% ] A b e A XA ol i 22 % J B+
oy H R R

NI ARSI S 2 a BT/ XGRS, PA/ 22 T8 £F:
] H S TR 5, M AR 28 23 B BRI, X Ji) 258 X
JINFZ /1) H S [ AR R AR R T g v Y 58 S Ak
IS 17K 5345 57 73 1) A iy A 50 AT AR ) - S £ 73
Lo n] 22 MR K i AT AR 20 M, I X 3 1A P A Rl
(1) R X 5 4 BE 1 AT WF 5, AW R #h i A L X /N 22/
T 2% [8] /5 A A By g 7= s 00 B B0 R 3 {1 3 ag
Wt o

1 HESHE

L1 X3 XHER

I T 2015—2016 4E 78 PN 52 1l ] £ JE X R 11
SLHUES B Al 25 45 19 K R 5 X (40°247 32" N,
107°02"19"E) #4750 X g4k = FE Ry 1 048.7 m,
XA T 6°C AE B R i 14405 mm, 2K & A
2343.2 mm, JCFE I 178 d, J& iy A i 1 2 R

il

¢ o I T RE S K, 8 B M Dy o 1 SRS 1 -
(0.05 ~ 2 mm 5§ 34.532% , 0.002 ~ 0.05 mm 5
63.267% ,/NF 0.002 mm 5 2.201% ), + )2 & ik
100 em LA b, PR 1. 49 g/em’, H ] RF K
37.8% (PRFE K /IR TIL) o HHZE L5 DL i
TN 1. 14% |, Bl ik A5 B 53 50 0. 017 % |, 3R 55
it 3 %1 0. 002% , H ) i i 70 %0 0. 016 % o 5%
P Al P R 32 B A AR R AL .
1.2 K58t

P ILBE S AN AL B, AL 3 AT iR I
TR 1o DX FEHLX ZHHES] . /N 22 o 2
WL AR R 4 5, B 5 R R /N 22 4 b 4 R 2 O
450 J5 Ki/hm® A7 B 12,5 em, 5 550 B B 6 47
M in) H 3% 04 T9938 , B A L5 ] : 1m) H 2% 4% Fh %5
Y3k 5.5 Jikk/hm® ATHE Hy 40 cm , #kBE S 45 cm , &
FOARRERN 12 47 AR /N X RRE R 2 A4
o

x1 AELEREIZIT

Tab.1 Design of different treatments
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Fig. 1 Location of intercropped crops and root barrier in wheat/maize intercropping system of field
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Tab.2 Mutual use of water during whole period between two crops growth in intercropping system m’/hm’
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Tab.3 Mean value of soil EC with different crop belts before and after growth period mS/cm
PN s FERPTT L3 EC S {H ks L% EC B {E
INE ] H %% N ] H %

T1 0.728 £0.032 0.549 +0. 037"

T2 0.770 £0. 041 0.442 £0. 027
2015 4 T3 0.738 £0. 028 0.766 £0.033 0.516 £0. 041 0.420 £0.014

T4 0.742 £0. 042 0.748 £0.029 0.528 £0. 026" 0.431 £0.033

T5 0.735 £0.016 0.768 £0.017 0.554 +0.015" 0.439 £0.039

Tl 0.694 =0. 044 0.538 £0. 034

T2 0.735 £0.036 0.447 £0.019
2016 4 T3 0.718 £0.025 0.728 £0.022 0.497 0. 032" 0.426 £0.027

T4 0.702 £0.011 0.754 £0.048 0.521 £0.021* 0.440 +£0. 030

TS 0.683 £0.038 0.706 £0. 051 0.537 £0.023* 0.451 £0. 024
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/INFZ /1) H 5 ) A A 1 ) AR L 5 A A 32 L 1
BB A 2R S e, T A R K TT R 2 (R 4) .
HH B VA A4 1 b 2 i LG (LER) AT HT, /N2 /1] H %%
(] R A 1 ot ) 2803 2 v o DAAVE ) LA I 1 R
AT S (E % B8, T3 Ab 3= 4 = 1 29.47% ~
31.29% ,T5 A4S 1 3.36% ~7.15% , LB &
VE X /R 8  3.36% ~7.15% 3k J5 T b I 3 4%
() o3 Bk, 1M Hb T F 4 1 BT R A 22.32% ~27.93% .
PL TS 4Bk X B ) T4 b PP R T 6.28% ~
14.14% WK 53 5 5% 43 72/ 22 /) H 2% 6] 4 B 4
] 4 B RS RCRE STk T 6. 28% ~ 14, 14% 4 i) £E 1

P, B, EAEFE AR 13.79% ~ 16, 04% K 5T
() 5 A AR AR 2R 19 58 SC A8 N80 by (T 38 ) A g 35 o3
R —K 43 5 3 TAMSON TTRR )

AHT TR 1 [ 4E B 44K ] 4 184 7 55 W] 0, T3 Ak
P P2 o 1121 ~ 1182 kg/hm® | TS Ab P4 18 7= 4
M 127 ~272 kg/hm?®, §5 B 3 b 5643 % 8] V6 41 3 10 52
BRF N 10. 74% ~24.26% , Ty b T 755 53 %8 (6] 45 AL 4
TIHR %N 75.74% ~89.26% , TS b FRHE T4 b ¥ 7= &
R RET 22.84% ~46.70% , U6 W] R AEEAR ] K 43
I 53 B HL A 800 T [8] VE ARG 3% 1Y) 5T ik 32 2R 22. 84%  ~
46.70% . /NFZ/ ) H 28 ] VE BE AR A 7R 28 U8 in &40
X A AN 345 5T ik %6 Ky 46. 79% ~52.90% |,

x4 BEREBEEELBESMHEENZTSESD

Tab.4 Intercropping advantages and relative competitive ability between two species among different treatments
. e 74/ (kg-hm ~2) LER e/ o ] AH X 58
N Ii] H 3% B R (kg+hm?) REJI A,
T1 3876 +134 3876 +134
T2 3675 £217 3675 £217
2015 4F T3 2653 £158 2306 +142 4959 =150 1.31 £0. 03" 1182 £62* 0.074 £0. 004
T4 2374 +£137 2082 +98 4456 +118 1.18 £0. 02" 679 =48 0.056 £0. 003
TS 2006 +132 1898 +107 3904 £119 1.03 £0.02° 127 +11° -0.030 £0. 003
T1 4012 +£234 4012 234
T2 3589 £205 3589 £205
2016 4F T3 2708 +114 2217 £155 4925 135 1.29 £0. 02 1121 £53* 0.075 £0. 005
T4 2317 £87 2015 £121 4332 £104 1.14 +0.03" 528 +37° —0.003 0. 006
TS 2138 £124 1937 £93 4076 =109 1.07 £0.02° 272 164 —0.047 0. 004
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ANFEARRS T 1) H OS5 B B R A X SE A BE ) B R T

F) M RHL TN 5 1) H S (R AR R A 58 A& (T4)
S FRAR/INA 1 il 0] 52 40 RE 0 (8 e 190 i AR Ak /N 22
FAXT T 180 H 35 00 B 18] 52 4 8 7 3 /0 T4 B AR b
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GrRE I /N TR IR A P BN 22 O # R
ARy R fi g 4 T BELUT /N2 1] H S ] A
PRI IR 2228 LB 23 AR 17.31% ~ 63.93% ) /)
2 A T H B2 A0 5 4 A8 0, 10T BELIBT /N 22 /1) H 3% 1]
R 1R 1 K 40 55 40 28 U T 43 B AR 36.07% ~
82. 69% Hy/INZZ AHXF T 1n] H 25 19 38 4 6E J1, T W /)
52/ 1) 13 () (R B0 S A 38 0 5 4 3 R IR T I AE
XKy IR e o
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B W T O B % M T K MR RS S, SN /) H
% ) VBV 3R 3843 A0 40 i 199 55 4 9 35 1 S AR T
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107200 T A0 Sy 0 SR A AR ) ) TR A 4R A8 T
s 1) 21 23 (6] 1) A 285 00 4 S5 10 L el , A1 T ]
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DA% S [ 2L 490 ] % 7K A 8 A 6 W U1 B i 5
2] A S RN, HAR B B T 545 H AN
SAS TR BOuHfb VR 1 0 08 - S K IE 9 15 Y
5 R RNV P A T MRS . ARSI SR F R IR
Sy 7 SO /NG /1) 28 R REAR HEAT T RS, AL

ST T AL TR AR P 1 0 1) A AR A KR O
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(1) A 0 A AN 384 0 R L B /K 1) ] P A 2 1
T BR = 3 (R AR W 7 o0 R T 200 T A 4R v A AL
o BT A R BT IR A AN A PR B R 5
e A Bl R L B B TR B, 45 A TR A AR B Y
AR H G ORI, B AR E] 58 4 BE ) S HLAR KR
N D YA A TR A AR AR 19 7K 2 e 28R R RSP B 3 T U
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I\ I A A A 18 S AT 5 A ME K B, 3 TR
90 ) V7 B AR AR R e T A X 4 R ) A
BEURHR 2R 0] b 30 25 9 BF 7 2R L 4R
SR, 5 T WOAR U 10y 25 S 418 o 2 8] A T A A iy oo 7
0 doe IR B, HLAR XS R 5E M L 48 75 E K 9 A 4 (i)
FRAH 5 56 A 0 3 2542 4k, DR 1 DA 48 45 s A8 1 45
TERELL R GE Ol 3t S [8] 11 A5 21 e ) 2 1 LAY 9
W BE SR (L PSR A o BE A, )R T AR AR B I s
I3 AT 5 AR BRI R 7 B K AR AR B LA
T TAZ AR YA B R Ty o MR AR R
3 AR e e X A 3t 2 D 4 T A AR R O
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(1) /N7 H 28 M AERE IR 2 J A& 5%
A7 ) H €00 7K 5l 78,23 ~94.23 m’/hm” , [i]
F 2 2% 15 R FH /N 22 7K By 44.96 ~ 57.97 m'/hm’
Horp AR AR 7R s R 1Y 32 & I s\l RLH]
18.56 ~42.84 m*/hm® [ /)N 4% + 1K 5 ,20. 79 ~
46.63 m’/hm’ [¥)[i] H 3547 + HEK &, K5 5 501
AN AT LA 15,12 ~26. 40 m*/hm® /N2 45
+ KR, 47.60 ~57.44 m’/hm” By A H S 47 + 5
K
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