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Analysis on Suitable Model of Summer Maize/Soybean Intercropping in Northwest
Shandong Province
TIAN Yi-xin, GAO Feng-ju, CAO Peng-peng

(Multigrain Research Institute, Dezhou Academy of Agricultural Sciences, Dezhou 253015, China)

Abstract: In order to explore the most suitable intercropping mode of summer maize/soybean in northwest Shandong, Yudan
9953 and Qihuang 34 were selected as materials for field experiment monoculture maize and monoculture soybean were treated
as controls, six intercropping patterns such as the ratios of 2:4, 2:6, 2:8, 3:4, 3:6 and 3:8 for maize intercropping soybean
were applied to study their effects on biological characters, yield and comprehensive economic benefit of summer maize and
soybean. The results showed that the length of bald tip, the number of panicle rows, the number of grain rows and the weight
of grain per panicle were significantly better than that of single maize under intercropping, which had positive intercropping
effect. The plant height, pod height, branching, node number, effective pod number and seed number per plant of soybean
were weaker than single soybean, which had negative intercropping effect. The land equivalent ratio were 1.32, 1.28, 1. 21,
1.18, 1. 14 and 1. 11 in the 2:4,3:4,3:6,2:6,3:8 and 2:8 intercropping patterns respectively, and the yield-increasing
benefit were obvious, especially in the 2:4 intercropping pattern, the yield-increasing value was 4 879.28 yuan - ha™'
compared with the monoculture maize. Considering the economic benefit and small mechanical operation of different
intercropping modes, the 2:4 intercropping mode is more suitable for spreading and application in the northwest of Shandong.

Keywords: Maize; Soybean; Intercropping mode; Production; Economic benefit

UTARR, A R A BT R A T, RO IR, T B 2020 AR A g DR SRR R I AR IR

SLANHE R L 7 R R, R R L R
i), G o R OR AR R G R T, R K
MU TP o AR/ RG] 2 Al AR 7 A
(ot 20 R Dy T A R R K
23 [ A 2557 1B 7 2R 25 60 1R EL AR, i R PR B e 94
e R B KRR AR BT IR A T, B
BN R A AR 7 T, O R D, 4 T 22 5k
St , S G R B T B R A AR AR —
I, 2015 AECSE TP ag 22 Aol A e U5 s L
([EIpA[2015]59) ) SCPF A TBR G RT3 5
VEFNIRMWEEA , H i 7 o 9 1 S PG g i X4 ) oK
- REBVEEAR", JF T 2019 4F i — 25 S0l R 4R

W #5 H #7:2020-02-19

] 933.33 J7 hm® o [HI, FRR T/ K ] 4
HEL, X R P L DR 7l A gl A ol 45 4 9 | S
AN AT Fp 2 A X HAT B IS 3

() A A TR] A o ke 2 2 1 T, XA
PR T B A EE Y. %
JGHER RRE S U A 1R BRI B TEOK R A Y
ANTRY , A [l X A/ DR L i A A ) ) A A
—EZES . AMTIERM, )R LU R K -
REEWEATH D 204 I3 = U ook, 2 A T oK
R R AE L B e DR L R R 8 O K i Y A B
EVR P T8 AR VRS SR PN
SR ERIE LA 12 B A M T i M= {E R

ELTA : ILARA R RFP THE(2019LZGC004 ) 5 A4 4l T K FH AR QI H (2017-M 284 ) 5 v e R B M A= 7= 2 1 35k 4 e B o
H (2175070020002 ) 5 1L A4 AR A M 77 b B A Ak 22 b A T BA L 6951 H (SDAIT-5-01)
F—EEE N W20 (1986-) , 2, i+, BITFSE 5L, F 2GR T B A AR GR G AE B E A ARSE . E-mail : tyxin213 @ sina. com,



572 x oA %

4

P IR X B A K K S AR AT
2:4 W, [BIVERFAASE = PL g ) R 30 Y A VR A
A IR TR oK/ KT 153 R 2:3 (AR
T, 0] 77 B A AOFF R 7 B HE B4 K 24 4%
6.0% , FLEAAE R T L1911 320% , 8 7= (R34l B ™
B Vb DX b Ak i v VA S M 2 ORI R T
BN PR X AR Bk AR SRR R EE  HE
K/ ARG RIE Bl Z A 200 L 48 48 35 1 it , 0 = )4k
R T TR R 3, ) R H B 2 1T 4 A9 54K
P ML, ARG LR Kk o AR 2R G o B S
%, VArem f & 50 30 25 M WF 98 48 A, 18 o K & A
N il = = o VA NI N i Rl = A FTR (2 = W
Gty i MDA AR, DA 16 HH R e s ) [A]
1, A E RS A S VAL B ILAR A AR £
K/ R G IR AVERE SR AL S AR PG A ) LR

1 #RE5FE

1.1 ##

A FOK SRR IR 9953 SHER 1112 FlT4 808 ¢
SEEE WAL, FH AT R AR M R 2 ik 5 i K & i
FEHE 34 NiF AL U5 8657316 A8k H M A,
IR R B2 BV EYI A 5 i it
1.2 RXIa iR

IR T 2017 — 2018 AFAEAE M 17 B 38 X - AfFk
B HE AT o % XS T B R R R R, TR
TRTES S R b 7 e = M W 7 L1 = oS IS S S LS
#2682 ~ 2 898 h, 4 K FH 4R 5 A & 503 x 107 ~
545 x10° Jeem ™ AR 11 ~ 14 C, Hd =0 C
FHIE4 600 ~5 100 °C, =10 °C fiH4 000 ~ 4 700 C
AEREIK 2 550 mm, TCFE] 2 200 d, 3 T F oK,
KGN AL B3 R O R AE R K,
DI I B2 DA A /NAZE - B ROK O 3, 24 R b i
T 80% . 5 T3 N+ BHE AL & =D
12.11 g-kg ™', 2% 0.77 g-kg ™", SR 10.28 mg-kg ™',
WA 101,27 mg-kg ™", pH7. 3,

1.3 RI&igit

VR 8 Fb P D F K K G AT H Ry2:4
(BP2 47 FKMIME 4 7R E) s QFRKEATIL H2:6
(RP2 A7 FKIEME 6 1T R %) ;@ F KK GATH H2:8
(RI2 77 FoRME 8 77K s @F KK GAT L K3:4
(BP3 A7 KEE4 17 RE) s ®FERKGITHN3:6
(BP2 A7 FKEME 6 17K ) ;@ FE KK GATH H3:8
(RP 3 47 E oK WIE 8 47 K5 5 D F K B A Fh A
(MM, maize monoculture ) ; @ K & B VE B A ( SM,
soybean monoculture) , FA{EALFELL M Z& 7R ( mono-

culture)

JIA AR KR RRFE Y A 15 em, R REIEY
W12 em, FKRFKGATHE Ay Bl 8 50 em, &
AKEER 3 R, KEMEKT 2017 fl 2018 45
6 H5 H [FIE R, H )5 BRAS it 2442 25 r= il 6 H s
HEHEAT o
1.4 MEMESAZE
141 AHFwKAE UG/ 0 5IR
10 BRFKRF 10 ARR ST H M E Tl £ oK 5FH
A7 EHL B R AT IR AR A
NN -3 7 SN =0 sV O T G S Y &3
1L.4.2 FZaE %&b # o iR E R AR G
SERAT AT =, RS F AR W T, BR /N XA R
PR EITE R T A
1.4.3 @izsd A BHbEL = (EXREME
BF A 7 d/ BORBRAERS A7 5) + (KSR R Y 7
B/ KGRI s KRG TGS (OG-hm ™) =
FRFEE (kg-hm ™) x KA M (T -kg ™) sk
HAFMEE(OG-hm™*) = K & (kg-hm™*) x &
St (Ot-kg ™) s BATHHEE (O hm ™) = &
KZTEREEE(JG-hm ™) + KGLFEE (J6-hm ™),
Horp, Tk T 37 M B DL T AF R K A% Y (E
1.8 JG-kg ™' JIEA KT s LA AT R AT K G
FH(E 4.0 JC-kg "' ITE
L5 HIEHH

FIA Excel 2007 #E47 805 3 3 e W) 4 Be it 4y
BT, I SPSS 19. 0 i 47 b B[] J5 25 43 #7 Je 2 S Mk
HLE A HT o

2 HEREHH

2.1 AEEERAIEREDFEROZ D
MR nTE ), ERMRGA R EERAT, &

KEIEYPAMER K A A, 2 47 KRR G Z
] (2:4 2:6 F12:8) ,3 17 FRMER B Z 8] (3

4.3:6 F13:8) FERK IO 25 5, (H 2 47 FOKm] AR
A B35 T 3 47 K E AL UR K 4R,
3ATERMEWER R S PR R E 22 5 AERL
M ERBMH SRR B E S AERZ A 5T
RRTCFH 25, P AR T AR B, 2:4 216,
2:8.3:6 I 3:8 FATRZ ML R & 2R B H R T
3rAREAHIEAAE, 2:4 2:6 1 2: 8 AR BORI SRR KL H
w306 A1 3:8 M, R T 304 BRI AR
SMA TR E K A W 2 PR R B T B OK B,
X FRKE A AR AT KA T 5 ALY
X,



44 SR e it | A = R B T N A T (S e e R W o]y 573
F 1 EMERNI ERTKE 9953 £ 2R ZIT
Table 1 Effects of intercropping on the biological characters of Yudan 9953
[ fEARE 58S A TRK B R PR
Intercropping Ear length Ear coarse Bald tip length Far rows Line grain number Grain weight
pattern /em /em /em per panicle/g
2:4 16. 68 a 4.71 a 1.59 b 18.13 a 30.22 a 163.23 a
2:6 16.69 a 4.78 a 1.53 b 18.15 a 30.67 a 162.17 a
2:8 16.78 a 4.71 a 1.52 b 18.13 a 30.32 a 160.01 a
3:4 14.01 b 4.68 a 1.53 b 17.45 b 28.11 b 138.52 b
3:6 14.26 b 4.62 a 1.59 b 18.04 a 29.55 ab 150. 03 ab
3:8 14.41 b 4.76 a 1.54 b 18.13 a 29.33 ab 154.22 ab
MM 12.68 b 4.63 a 1.76 a 17.33 b 25.22 ¢ 122. 69 ¢

[ 5B 5 A R NE FREFROR 2 5 .35 (P <0.05) o R 1A,

Different lowercase in the same column representes significant difference (P <0.05). The same below.
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Table 2 Effects of intercropping patterns on biological characters of Qihuang 34
E] FEAR 73 T3 B P - ARIER TR IR PR AL
Intercropping Plant height Bottom pod Branch number Node mumber Effective pod Invalid pod Seed number
pattern /em high/cm number number per plant
2:4 83.32 ab 17.45 ab 1.6 a 16. 90 ab 37.15 a 3.0a 96.27 b
2:6 80.05 b 16.45 b 1.6 a 16.45 ab 37.43 a 3.3a 97.45 ab
2:8 80.95 b 15.05 ¢ 1.7 a 15.82 b 36.63 a 3.2a 98.35 a
3:4 85.61 a 18.35 a 1.4 b 17.53 a 35.65 a 2.8 a 95.25 b
3:6 82.53 ab 16.65 b 1.4 b 15.65 b 36.97 a 3.2a 97.05 ab
3:8 81.34 b 16.37 b 1.6 a 15.69 b 37.28 a 3.2a 99.29 a
SM 80.55 b 15.75 ¢ 1.9 a 15.73 b 37.15 a 3.2 a 98.43 a
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Fig.2 Economic benefits of maize and soybean under different intercropping patterns
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