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Effects of Soybean-Maize Strip Intercropping on

Maize Yield and Quality
LUO Yuqin, WANG Qian, ZENG Tianyun, GUO Zongzong, LUO Yong
( Xinjiang Shihezi Academy of Agricultural Sciences, Shihezi, Xinjiang 832000, China)

Abstract ; The effects of soybean — maize strip intercropping on maize yield and quality are investigated to i-
dentify suitable soybean-maize variety combinations. Field experiments were conducted under a soybean-maize
strip intercropping system (4 + 2) and a maize monoculture system. Two maize varieties ( Y1: 391; Y2. ‘Defa
719’ ) and three soybean varieties (D1; ‘Xinzhen 1’ ; D2; ‘Xindadou 8’ ; D3 ‘Xindadou 26’ ) were used.
Agronomic traits, yield, and quality parameters of maize were measured. Compared with maize monoculture,
maize yield decreased overall under strip intercropping. In terms of yield and its components, the number of ears
per plot, total ear weight, and calculated grain yield were highest under the Y1D3 treatment (70. 67, 11.02 kg,
and 1045. 5 kg/667 m”, respectively) , whereas the number of grains per ear and 100—grain weight were highest
under the Y1D2 treatment (685.89 and 42. 57 g, respectively). In terms of quality, protein, fat, and starch
contents were highest under the Y1D3 treatment (9.54% , 4.70% , and 76.95% , respectively). Correlation a-
nalysis showed that grains per ear, ear number, ear length, and total ear weight were significantly positively cor-
related with maize yield, with correlation coefficients of 0. 89, 0.89, 0. 74, and 0. 94, respectively. Overall,

the Y1D3 treatment is a suitable soybean—maize variety combination for strip intercropping in this region.

5 HHE:2025-04-29 {1£[E] H HA:2025-06-12

HEMB P RS UNERRHE I E (45 :20232D02) ,
%’ﬁ’;ﬁ%ﬂ}%?ﬂi%( 1998-) , 4 Wi+ BFoE 2 > B BRE 0 16 Ve B A S0
BEBIE SH



52 e PG Ll BFoF 2026 AR5 72 445 4 1)

Key words: Soybean—maize strip intercropping; Maize monoculture; Yield components; Quality

RGHEARIE RN F2ZAAY , SR, i T-BF
M i FRAT BIR |, 38 ] R S 8 oL v BRI ™ Ak T
BARAKY X IMEAF R MR it 809% ', H AT, Tz 4
TR ORI A R AN T 0 e 1%
TRXMRER A IS K TR AR A
WY ARTE AL T HLs RS IR 7 4
G A A P B R RS ) RS ]
R, Bt AR BT IR A ORI 3 s A 4 Y
R, X AR AR BT AR, R
TFORAPARIZ A5l T LS 28 i R P Al B 5
CHSERE R IR0 3 ), I 55 BB g B 1 49 7
AT AR R, Bk KR EE
i EEOREARYANEILAE AT R AR A — 2
A A TTPIZEAS R S0 S T AR AR 7= A
MmE— L4 mk e, BN A E T, BT
AR S T LR R R B
AWFFERI], 1E R T - TR BB, Tk
A PR S /NI A 7 3, B IR AR R Y
PR RS TR R K
VR TEORIG 7 Bl I 35 3877, 3t 77 A ARl R A A o
1, A F T AR Gt or I im0y, B
IR TR P AR A S P 5 A ) T 2% A
RAEA G, DB BRI, B a4
PV N =IO 5 i i AR E R
& ATIE Y AL, A TR B K AT
SEUTRIE ST R RN A S AR K R A T G
i FARNPRLEE (5T o3 B (ELN) B 5 B
W AN S 25 5 AR AL 2518 T TR IR n] DU 5 v
TEA 5k, EDGSh 23 A0 1 B e A A

—®— average temperature
" —®— maximum temperature
40} —*— lowest temperature

il‘\ Y]’, ,Q /GC
—
n o wn

ST PN N
4

S

S, XNRAEAEN BRI, FORNFRLE (1 B0
AR I T R s RPRLTE RS 5 R A DA BT
I AE2ES AN B2 H BSR4 HE it A
ST,

ENIIPNGIET/PhE U AP NICIS B R N R |
LR R S B R W], 509 Bk R i S i It
ARSI, ELAS T35 b DX AR S KA R 5 b
TR TR E AR B8 BT I, AR5
A AT AR A S PR AR 20T 5 K i B )
SN WL L2 M) T K™ 9 2 DR AR 7 2 £
NEKIRVNCRE Y i TiNE SP YNSRIV A Re W e S |
DAL TR A ORI 27 e 4 T 0K IR R i ol 2 5 A3t
HigZ%

1 AR5 ik

1.1 iR Ba Hb e
RIS T 2023 AR A T T AO BLF 5T B
(44°19° N,86°03" E, ¥k 442. 9m) #E47, {5 X
S i R N N T W e S e T R T
6.5%C AEH KR A 140 mm, 4EZE & 1 000~
1 500 mm, X5+ NI FERERIET XS
FH 19 3R S BORE S, e H H 3R 0y & i
(F 1), B 1k 2023 4F FORA K =09 R B AR K
wE R, BRI T A PR %R,
®1 RBMTERSSE

R R & AAT % A AR o
(mg/kg) (mgkg) (mgkg) (ghg)
85. 64 642. 35 39.62 34.76 7.89

H B K i/

1 RBERERERFESKER



B EEE A R E FRAPRIT SRR K 7= 1 e i SO 2 53
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MFE 2 ATLAE Y, YID2 A3 T Y E K AT 4L
BE T EKMAE Y1 48, Y2D1 Y2D2  Y2D3 kb3
TR T EOK AR Y2 A0 B, 3 L R OK R
YE Y2 AEFREETN T 6. 13% .5. 83% .2. 86% , Ho 43 ik
HR ) FOKRR SRR T F R PAEL B, FER
TEKRE AR, BRI AT SRR
TR E Y1D2 AT 3k 5 KAH, 4 31 R 22. 36
cm 16.63 54. 11 mm  42. 03 Hi; ] F A B & )
TE Y1D3 Zb ik KAE, 4 12.15 kg,

K2 XEFKFREGEATHERRZERNZIE

B AK/cm ARAT A&A42/mm IThdl/ # BARE/ kg
Y1D1 21.21+0. 80abc 16. 00+0. 20ab 52.39+0. 01abe 39. 80+0. 90ab 11. 60+0. 05b
Y1D2 22.36=+1.23ab 16. 63+0.57a 54.11+1.29ab 42.03+3.13a 11.02+1. 50be
Y1D3 21.49+0. 19abc 16. 13+0. 65ab 51.86=x1. 11be 39.83x1. 68ab 12.15+1.28b
Y2D1 21.12+1. 18abc 15.03+0. 38b 50.31+2.22¢ 41.43+2.58ab 10. 02+0. 18cd
Y2D2 21.06=+1. 17abe 15.47+0. 81ab 51.02+2. 73bc 40. 80+2. 10ab 8.61+0.31d
Y2D3 20.47+1. 16bc 15.07+0.31b 49.09+2. 46¢ 38.63+2.11b 8.98+0. 55d
Y1 22.87+2.25a 16.20+1. 05ab 55.50+3.53a 42.10+1.78a 13.93+1.43a
Y2 19.90+1. 00c 15.60+1. 05ab 52.00+1. 41bc 42.20+2.05a 12.57+0. 93ab
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cd d d
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B B 2= B 84

M2 3 AT, 5 oK AEA AR 1L, YID2 40
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4.19%;33. 55%.5. 00% , H A Ab BEF 19 FORFEEL
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KRE AT, FoR ™R8 FORBAE Y1,Y2
ORI R [ T 32, 14% ~ 51. 37%; 18. 66% ~
41.72%.,
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KFE FKE S J0/kg, EK 2. 87 Ji/kg T4, fEH
REGFHERERF , Y1D3 40 3R 207 i AR 7
i, SR KRR Y2 Ab3 BN T 4.31%.,
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I

BHRE/g

(kg/667 m*)

37.9+1. 44cde
42.57+0. 66a
41. 36+0. 39ab
37.70+1.95de
38. 84+3. 31bed
36. 10+1.51e

1 023.77+13. 05¢
955. 47+20. 05d
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901. 66+11.01d
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272 A4/ A Ak
YID1 59.67+2. 08¢ 636. 62+6. 44ab
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Y1D3 70. 67+6. 66ab 642. 14+21. 16ab
Y2D1 47.67+4.04d 623. 28+49. 79ab
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Y2 66. 00+3. 28hc 658.30+£10. 05a

41.11+0. 92ab 1 540.71+100. 52a

40. 54+0. 73abe 1 285.40+101. 05b]|
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" ERFE X2F® RLERESME
(kg/667 m*)  (kg/667 m*)  (7L/667 m®)
YID1  1023.77c 151.78¢ 3 697. 10c
Y1D2 955.47d 159. 03b 3 537.35d
YID3  1045.51c 169. 47a 3 847.95b
Y2D1 901. 66d 154. 83bc 3 361.93e
Y2D2 749. 18f 169. 14a 2 995. 86f
Y2D3 817.33e 157.21b 3 131.81f
Y1 1 540.71a 4 421. 84a
Y2 1 285.40b 3 689. 10c

2.4 KREEXTREESMEIEK SRR

HI Il 3 AT, 5 FOKR AL BEAH b, R R K
AR A PR AR AR AR T R KK 43 AR 1 BT
&8, fH YID1.Y1D3 ,Y2D1 AbBEF i E K Bg I &
B T FOR AL Y1 Y2 Ab3E 5 Y1 4b B[]
ERAREE (05 Y2 4B 22 5 8%, Y1D3 4b 3
T AR VE R F i T EOK AR Y1, Y2 ab3E
FALPRR 22 A, HORE G RMEIA R, oK
JKAPTE Y1D2 AR A i RAH, N 9. 12% ; 1 oK
R IR HTER & 7E YID3 Zb3 T ik i
KAH, 590K 9. 54% 4.70% 76.95%



B AR EFRAPIRIZ SRR TR 7= S RO 2 55

12 ~
12 |-
10 + a
ab abed abe L
bed abed 10t ab a
d od b ab ab ab ab
i 8
& ° = 6
M x
4+ H 4t
21 2+
0
YIDI YID2YID3Y2D1 Y2D2Y2D3 Y1 Y2 YID1 YID2 YID3 Y2D1 Y2D2Y2D3 Y1 Y2
100
6+
80 b ab a ab ap ab  ap ab
]
S =
= 2
gz = 401
20
0 YIDIYID2YID3Y2D1 Y2D2Y2D3 Y1 Y2 0 YIDIYID2YID3Y2D1 Y2D2Y2D3 Y1 Y2

B3 KREEXEREAMETERRRNEZM
2.5 EXRFEESREHKOEXME B 0.89.0.89.0. 74 0. 94, E KK BT
L 4 AHDCPE BT 3R B, FORBRAL A B B AT hcsl AR e 34 FOK 7 i S R ARG (H Y
AR EY 5 FOR ™ B W A AR AW M FOR SRS RAML,

1.0
mel " OOOCOT LSS
0.80
i o L AL VLM
0.60
rrzr .y
- Lo4o
BATHC| 000 0 0.70 / /”‘
— 0.20
e | 05 05 078 085 ’ , ' , ,
— 0.0
TR 064 o 0O
—-0.20
T | 046 046 055 084 078 0.65 ’ ’ '
-0.40
K& 0.69 0.72 0.51 0.59
-0.60
LaEE | 092 092 041 061 077 048 0.63 /
0.80
e | 089 0.89 0.43 074 054  0.51 0.94
-1.0
N R - SO * %

B4 ERFESRZEREEXEST
TE LM GFRIEA RS, BUE R R/ INITR AR I 28 5 (0 5P G R[5 o A S P I
# {0 . P<0.05,



56 B P AV B2 2026 4E4S 72 B4 4 1)

3 W54

v T 86 2 M) K 7 R B A G B R R
Z— [l XHVEY R X B A 5% 4 B, A A
KB U EY MR AN 75 0 DR 444 , LAIE v, H
(i) Ak 28 455 722 Ak, I VR 7 B A A [] B 3 1 52
iR T RARAR B A R — R R 4
R 38 P AR B IR T (ol K B ) 2 v B
P =gy, Slameto 451 W 5T KL, B A R
RGN EARTN R G THAER A, 71
RO R, 5 TR AR L, R TR KA R
HAFMER R BRI R TR B AT R
B, A A T REAR, AR EN, 5 E
KEAEAR EE, K2 FRHRE AR 4+2 B0,
FORFEML B AR SRR A TR AG, iX S
AT A S N AR 45 SR A — B, 3 W 1 Ji A
g TR AFES T  EW ROt A
Ui S il el 5 NI B = g Dt i R IS B2 8
(LR s > AREFZE R, Y1D2 AR T
T KRR IO B R A T EOK AR YL, Y2 Ab
X AR TR S RS FEY R A
Ko = AR 2577 THT A9 25 57, 78 B ) B s ] 5 7K B 0
J5 T RENE P A T AN, , T AR R4 & T &
KARIBORN BB 2 nT B A A B3 1
PLitEA G,

K BT A A RS R A ) T A 22
5o FEMIIN Y BER FOK E =R R G ER A
FEPEBE RSN A T EANA AT DL ek £ 8 5% i
AT DA S5 ) 0T A 50 R 8 I SR DA
MEEm TR S S5 R = 07, A s R
B S RAVEA L IRME B R T KR I
YRR TR AR (R i T8, 2R 4
IR, 5 F R R AL AR L, IR AL BE R 1) &
KAFRLTE R S BRI, 1 B ORER 0T 2 A fr 44
i, ARBFFREEEREN, 5 EKRPEML, KRG EK
WARE AR T KR T K 40 % 5 YA ik
%, FKAR T A TERY & S 247E YID3 BT &
FAVEAREE X ST ARG RAR —E, XTRER
PRR AN TR 8 K R e 72 0 7 B v | T
PELLR S R A 2 22 7 AR g, B
BAME N FOK AR Y1, Y2 Zb 350 R T
32.14%~51.37% 18. 66% ~41. 72% , 3% Al g S51F
YA B8 R AN Al S R A A G, &
Tealai K E W ARE A FE T Y1D3 A BRI #5155 Al
B T B KB Y2 Ab B Y1D3 b AT
eI EAE) s R IR E AT K R KA

FheH 5,

AH IS B2 B, B RFHR R AR R R
FHEE I 5 FOK ™ i 5 W IR AR O AR A1
T, RGEKREGFMERZR T, Y1(391) D3 (Hi K
726 5 ) Ab BT F TR i R OR AR EOR S
HEIN K i 0 [R5 R T R R R OK AR I
AT SRS, BRI KRS SR P,
AR A IX K W KA R E A A T 3l B
W B RE T KSR G,

& % X W

(1] B#H ZH FFAATFEREFLL RIS SR
RE B[ )], R E2AH,2020(39) :472-478.

[2] BRI I 2RK IR AFEERGMLAE
RABEFEEN[]]. P EREAMEA,2022(3):
20-22.

[3] DUJB,HAN T F,GAIJ Y, et al. Maize-soybean strip
intercropping: achieved a balance between high produc-
tivity and sustainability[ J]. Journal of Integrative Agri-
culture,2018,17(4) :747-754.

(4] B4 IA KRB, ¥ 2 KRZRNEEHXFLIA
KREFEZ[T]. AEAFR ,2020,34(5) :502-506.

[5] RB, AHMZE,FE#, 5 2R-XLASFHEEX
TERBR A BHEFIESM[]]. FRBA 52,2024,
45(8) 14 894-4 903.

(6] AER FuF H5 4,5 TARNELAARLA®
KR IIKR G 55 [J]. # BA b ,2011(S1) :30-32.

(7] ZF#k Za& EZRAEEFEST XL HEE
[J]. =kA%,2005,13(2) :85-89.

[8] BEWME. ARKERSGEBERIZHA[]]. REKF
Z &,2013(19) ;28.

(9] Z2F,7 &8, 5/, 5. 25 L Eh i B AP H
WATR[]]. F AR, 2005(2) ;14-15.

[10] EZ9 MAEXR,KBE,F 2R/ XEVEXRLT
B EREMKREFZAYA[]]. R LA,
2017(12) :15-18.

[11] EhA B4 ER-KEFKRREEE LS IR
B EFHEN[T]. BAE &,2012(6) :48-50.

[12] BR, 4K 2R XKEFHEMNBIZEXLRE
ARG T]. Rk T4 2013(6) : 14-16.

[13] ZRAE,FWEKGRE,F 2RAEXELHZF
MH LA FHALFAAGA[I]. AR
b K 4R ,1988(1) :9-17.

[14] B3 Lk, 2F4EF 2RKZEAEZEH
[J]. Wb R K 5254k, 1994 (4) :80-84.

[15] k&aT, B, FHE,F. QS ERBR FF
B EEMA MRS B ERG T G[]]. £E5FIR,
2012,32(22) ;7 082-7 090.

[16] XX, F¥AE, LA, 5 FARAEE 2K EHE
steth % BESERERGYw[]]. M A
A 53R ,2008(4) :914-921.

[17] 4&AR, HRHF. FEAERX T L HILEEK E K-



B EEE A R E FRAPRIT SRR K 7= 1 e i SO 2 57

KEBRRAGHREF G B al)]. BRFR,
2016,30(8) : 1 646-1 655.

FRo, A, IR LB AW &, SeA)
BB AT E S RAEA e e a2 []].

TR AR A 2022,50(11) :63-70.

Slameto, Meidaliyantisyah. Added value production of

[18]

[19]
the corn soybean intercropping system on rainfed rice
land in the third planting season in Lampung Selatan,
Lampung Province [ J]. TOP Conference Series ;: Earth
and Environmental Science,2023,1 172(1) :012006.
ik R, 2B F EANEBES KL E
RFRLSHMEEZ TR RREHENY
vy J]. AR F R ,2024,38(7) 11 365-1 374.

Liu X,Rahman T,Song C,et al. Changes in light en-

[20]

[21]
vironment , morphology , growth and yield of soybean in
maize-soybean inter cropping systems [ J]. Field Crops
Research,2016(188) :133-141.

XA KA E AEA RIEK EAER XA R
A RaFEagama()]. FEEASRLFIR,
2004,12(3) . 75-77.

Sekamatte B M, Ogenga-Latigo M, Russell-Smith A.

[24]

[25]

[26]

[27]

[28]

[29]

Effects of maize-legume intercrops on termite damage to
maize , activity of predatory ants and maize yields in U-
ganda. Crop Protection,2003,22( 1) . 87-93.
JEMH ER R ETFERF. O EELREIRYG =t
A IR IR B AR A S AW Hn[]]. T E
3 3b 5 4R ,2022,44(5) :31-39.

AR, AR, B, F. RS RR LR R F
IRFERSBIFAH R[] ] EHF R, 2025,33
(1):273-282.

FMWE, P RS, OAE A ER-K S
R EAEREFHRE SR AG S 0[], &
iR L TA2 2024 ,48( 1) ;71-76.

WAL ARE REFR F HHUEELEHEAZTL
(S NICIE N N0 s e S L DB S S A
[J]. P+ B R LAE 2024,57(21) 14 221-4 237.
ER,EFL, IR, E R R RS
o ARG ]] . IARAR LA, 2025(6) :40-43.
Ry, P, I, L APE R RR B K S
F LA FHRBABREH G R[] ERH
% ,2025,33(3) :51-57.

AR LA T AR R B i R AL A A
TE L ORI S R T, S i He e DU 7 Fof
PR 5 ORI HE 0T A6 A IR A2 B AR ) A
AN AR T A AURR AN R A AR
LIR TR R o N o S R S TR L R
R B, AT RSSO AR AR A T R T
TR A AR ST RS R LA
I AR DA RER” i SR , 7 B AE A2 ™
M 2, AT LAy g il R AL A A A e A
RIS EVEGHE % N7

5 £ XX k.
[1] 7HEk WARLESTH[M]. LR, PEREASF
FH AR AR 2009.

[2] T4-F. f Ak Bk A (O/L) A R[T].
T4 F 3R ,2011,40(2) :13-15.

[3] ERE, &LKk, % HwREE = LR®[
TP B AR LA SRR RA,2019.

[4] XNF ZRE, ZH KB SHHRLESRFLT S5H
JEALI]. FERHEIMES,2017,33(1) . 14-15.

[5] X5, k¥, TRE. KRB S bR AN H
RAFG#E R[], 7 B bR 5 3k, 2020,42(6) :
956-959.

[6] ZHk, EA4RK REG,F. EE2RLEENSEER
ABEH L[], P B AAE S F4R,2004,26(4)
57-58.

[7] F%A FEZR,Z4R,F. LELEEEG SRR

M.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

18-23.
MEA,ZEAW, LM, F AL EHBERETE
B [)]. Bl R kA 2015,61(4) ; 5-6.
B, 2% TR T, F. O ERARR 3 5 EEN
WA ZEERRE[I]. S dREAHF 2024 (8),
15-19.

e R RS REF,F BENSRRAKRRE A
BEEBHAREA O[] FhF Ik,
2023,49(2) :459-471.

TRk RAEE KR LA HEBE ARG ERE
F—EEAEIE[T]. F B A4 5 4R 2020, 42

(6) :927-933.

KEF ZEE, FAEH,F. HEHSLXFKRE
=12 982 kg/hm® H R o7 [J]. + B 154 =
38,2024 ,46(3) :443-449.

AR, RREEGEEAE AR EE R E
Ko E FEHHal)]. KBRS 2024,

12(5) :40-43.

A A E R, E S, BRSBTS
REBRBARZEMGZwa[]]. F B SHHAEY TR,
2024,46(1) :113-121.

B SRk EEE F PSR AR R AR,
AR A B a1, M 3R ,2013,39(12)
2 228-2 237.

R ORI N A 1 s e S 2 X ) i R
RAEEARKE FARFERRAGY M[]]. LEFIHR
2021,50(3) :26-33.



