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Economic Benefits Analysis of Maize Intercropping with Mung Bean or Adzuki Bean

MEN Hong-wen, GUO Shou-peng, ZHU Li et al (Ji’nan Academy of Agricultural Sciences, Ji’ nan,Shandong 250316)

Abstract [ Objective ] To study the effects of maize intercropping with mung bean or adzuki bean on the yield, main agronomic characters and
economic benefits of maize, mung bean and adzuki bean, and to screen out the optimal cropping patterns of corn, mung bean and adzuki bean of
Jinan and surrounding areas. [ Method] A total of eight treatments were designed, including interplanting of maize and mung bean, interplanting
of maize and adzuki bean, maize monoculture, mung bean single monoculture, and adzuki bean monoculture. Taking maize, mung bean and ad-
zuki bean monocultures as the controls, economic benefits of different planting patterns were analyzed. [ Result] The optimal treatment was maize
67 500 plants/hm’ + mung bean 55 500 plants/hm’. Under this condition, the yield of maize and mung bean were 6 567.0 and 583.5 kg/hm’,
respectively. Its economic benefit was 18 384.0 Yuan/hm’, which was 12.3% more than the mung bean monoculture and 26.9% more than
maize monoculture. By narrowing the plant spacing, the density of maize was fixed at 67 500 plants/hm”, which could made the reduction of
maize yield not obviously. Yield of interplanting of maize and mung bean reduced by 59. 1% compared with that of mung bean monocropping.
Under the condition of adzuki bean intercropping, yields of maize and adzuki bean significantly reduced, and the economic benefits were lower
than those of maize monocropping and adzuki bean monocropping. [ Conclusion] Under the experimental conditions, the most suitable intercrop-

ping method in Jinan and the surrounding area was 2 rows of maize 67 500 plants/hm” + 2 rows of mung bean 55 500 plants/hm’.

Key words Maize; Intercropping; Yield ; Agronomic characters ; Economic benefits

() AE S R A% Ge A b A 7= v i i — A o =X
[HEME R E A B E M E R, HEY = B )2 MR
JRAT, BCEAE Y A3 R 64 1, R R 6 B K IR B A
R VISEI AR AT E R RS . B S SR a /NG
VERTR E H UL — P AR =, AERRE A A = R T
EEEH.

FARGRG /NG EER, P E SR HIRIY S EAH
s, DA DR, G5 ORI SRR SRR Sk
/D T T Bk R 20. 6%  ZEEEAEC R g
A, 20/INGRR R 2R R R K IR B LA B A R
FEARAEIAS T, T SRR SRR 7= 2 i o i 2 B B I 2 )
2k, BETEN Y A 6 AN ] Ah B A 4 TR K AR
950 A9 8] T R FOR BV E S R TR S 1Y VR EL IR 2: 1,
iS5 B R, T 5 R BRI LA 60 4 B A R
PR BT s B s S 55 BORIBIME, 1 BREON i 1KY
— R IR AT B Bl 2, T 4 A — B PRI S . XIR 2%
ST N h /N K AR B AR AR 2 2 47 K 4 47/
/NG R B R R 13,5 T kk/hm’ ik AR B AR iR ST 32
B ,5:3f/NEL — FORA/EAE I 25 fe i , 14 31 378 Ji/hm’

BEEWEB Fd i R LA A H3 20 B (201401) 5.0 & 4 R kA5
e B AR A8 5] 33t %) 58 B (2015YDHZIO0) 5 5 d i R Ak
2 A AR B (Z2Y201706) .

EEREN NMEL(1986—), 3, LA FHA,BEHFTR, ML, AF

ERFA L RIFHAFE LA,

iSHE 2018 -02 - 06

ZIRAETI N, ok R T EORAE I E K
VEMI AR PR AR A0 . 28 MU O TR B AR T I
R 24 R T 2R X i, DR N5 A
V) A 358 B b A e i e A0 S e 2R AR A AR R Y B
B, RV ES S FOK B — @ i F s E . B
O BRI 1) 40 i 35 0 A Sk R AR A X
RGBS, X B R AL B RIS AN K 5 A
AU\ g TR A I 5 2 0 2 [ T 4 0 K I g
HOR AR B TR AR R ROR I E T S A LA B A A
IR, % F KA — 2 W3S =1 A

KIALICE, Tk 5 GRMEY), Jo & K G4 1 R 7EZ )

FEE A, (FR X oK S ek LN AR R A R TR
I o A TIFIE HLAR oK 5 4 1 s 2T /N 3 7 A R P A
R AP es 285 T 2017 ARl AT T R R 5400 B oK
/NG RS B H R, A0 8 38 1L AR
fii Hh X K 5 4 5 T /N B A e A PRI VR AR 2, il o RS
B
1 #R5H*
L1 RIeHR 50T 2017 AR RAE ILAR A U Al
PRI I T AT 14.7 °C AR 34K
w6711 mm, 4 H B AT %L 2 616. 8 h, 6—9 A [ & N
509.4 mm, +HERFOGEEL | FHEA PSR 19.21 g/kg, A
A& 1.20 g/kg, K ff A 243 mg/kg, AL HE 0. 155 mg/kg,
pH 7.5,



46 G AR e

2018 £

1.2 RIERA FOR SRR 958, e SK b st fl AR il
A BRAF] 28T SR B Sk 7 5, 51 B T AL R
FFERE s £/ SR 34T 16, 5] AL R
1.3 WGt EHEEE KK RAMILX AT, NN
AN 8.0 m x2.4 m, 47iH 60 em, BEA/INXFEF 4 171ED),
[EEAL R 2 AN AT RE R K, i) 2 ATk Rhag sz,
BRI 3 ANEE . O T T UL RE R SOk, e f Ab
PRIV B S THERE Al ATHE 60 em, 55 Hh 1% FH R) 45 B35 5
KA A gt 8 A HNF

AEFRD: FK 6.75 Tikk/hm® + £¢ 5. 5.55 Jikk/hm’,
KERHEE 12.5 em, 28 GRREE 15 em,2 47 TR Z [ #EF 2 174%
5,60 cm AR

REIRQ): K 3.375 T kk/hm® + 4475 5. 550 J3 #k/hm’
TOKHERE 25 em, SR G ARIE 15 em, 2 17 TR Z [ &R 2 154%
5,60 em A THER AL

LAFEE): K 6. 75 Jikk/hm® + 217855 5.55 J7#f/hm? .
FORBRIE 12,5 em, ZI/NGARER 15 em 2 47 FKRZ AIFEFR 2 17
£1/NEE,60 em ZEATRERIRE

AEFR@: F 2K 3.375 Jikk/hm® + £1/NE5. 550 Jikk/hm®
FORHRIE 12,5 em, ZI/NGARER 15 em,2 47 KR Z AR 2 17
2I/NG,60 em SEFTREAPAE

JEPRG): 4 6.75 JTkE/hm® , BEFE 25 em,60 cm 2547 1R
P

HbPR®): F 2K 13.50 Fi#k/hm’ . #kHE 12.5 em,60 cm %5
ATHEFPA

GNP 4275 11,10 JiBR/hm? . BREE 15 em,60 cm 2547

HEFRAE

LEHR®) . 2T/ 11. 10 Jikk/hm’ , BRHE 15 em,60 cm %5
TTHERIAE

1 FRWBGRII /MK R 10 #R K, AR o AL
[ S r [E1 S R ey T W i N P 7 S R - s 0 o EAA N
GRS RN X BRI 10 BRER W, A AR R 2R AR R
RIEEL FEK IR 7 &

1.4 #EALIE S SPSS Hil Microsoft Excel 2007 #4744
geitort.

2 BRS5HH

2.1 FAEMERAXMERREEREFENZM 530

VERIGE Y P 2 B 2 R A IR R ARAT S = . i
21 AR FEAR R R ST, b PRI R ] oA, i b
FROFLFRAT ) Fe 4, H A AL I [R) 22 5 AN 3, MAFEA
o BRI R A QM@ T A AL B, A B O fe
S 111.4 F1235.7 em, Toi ] RAARAR X, Kbk 5 ARR A
1o B R R N e . TR ERE AL OMGTRL
Ffcs, HABAL BT AR LA A L 2 [ 22 AN 25, I
PRSI R i, I8 E 7 243.5 kg/hm’ (AR FR©
PN 6 931.5 kg/hm” AR TALBRG), (H —FH 2 R A WFE, 7
MrIE R AT REJEAE 6. 75 Jikk/hm® W25 BE 45 0F T, T oK M )3
RGBS T, T AE 13.50 JTkk/hm® (35 £ K2R KAR
VAT, S ESORE R A  HLZEFF AN S5 , AR A 2 AR A B R % T
PR N M. FEMAVEA B A S0, A B O 7= B R, ik
6 567.0 kg/hm’ , HiA4x 3 AMAIVEALEEE) B L FAL I,

F1 AEMEEANEXTERRE RN

Table 1 Effects of different planting patterns on yield and agronomic characters of maize

VUi Res FEFRT [ Iha 7 e R TR 7o
Treatment Base internode Ear height Plant height Leaf number 1 000-grain Yield

code width // mm cm cm I weight // g kg/hm’

@ 23.8+0.9b 107.7 £2.1 ab 233.8+1.4 ab 6.6+0.2 a 340.0£8.2 a 6567.0 +208.5 b
@) 28.4+2.0a 97.4+3.8 ¢ 225.3+0.9 ¢ 5.5+0.2 be 332.3+4.0b 4560.0 £145.5 d
® 23.3+0.3 b 105.6 £0.4 ab 227.6 2.4 ¢ 5.3+0.1¢ 332.9+6.2 b 5419.5+124.5 ¢
@ 23.6+0.2 b 101.8 6.4 be 226.5+5.7 ¢ 5.5+0.3 be 329.8+3.3b 5368.5+84.0 ¢
® 24.5+0.6 b 104.5+1.5b 230.0£1.0 be 5.7+0.3b 339.3+1.4a 7243.5+375.0 a
©® 19.1+1.3 ¢ 111.4 4.8 a 235.7+2.3 a 5.6 +0.2 be 332.7+2.3 b 6931.5 £543.0 ab

T [FISVE R ARV BRI BRI 7E 0. 05 7K 25 5 i 2%

Note: Different lowercases in the same column indicated significant differences at 0.05 level
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Table 2 Effects of different planting patterns on the yields and agronomic characters of mung bean and adzuki bean

SIS B EE-Yix1 LARRIERR Je SR FohE
Treatment Plant height Branches of Pod number Pod length Seeds Yield

code cm main stem // > per plant /4> cm per pod // i kg/hm’

® 65.5+8.3 ¢ 4.8+0.4b 20.9 2.9 be 8.3+0.5a 10.0+1.1 ab 583.5+9.0 ¢
@ 58.9+2.3 ¢ 4.5+0.6 b 20.4 +2.7 be 8.1+0.2 a 9.7+0.8b 744.0 +£33.0 ¢
® 135.7 £20.7 a 1.9+0.2 ¢ 10.7 +4.4 ¢ 6.2+0.4 ¢ 6.4+0.7 c 75.0+31.5d
@ 95.3+5.9b 2.2+0.2 ¢ 13.6 4.5 ¢ 6.5+0.1 be 6.7+0.9 ¢ 192.0+3.0d
@ 49.8+2.9 ¢ 5.4+0.2 a 25.6+4.5 b 8.5+0.2 a 11.3+0.2 a 1 819.5£267.0 a
106.4 +20.1 b 4.8+0.2 b 37.1+7.6 a 6.8+0.4b 6.8+1.1¢ 1408.5+231.0 b
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Note: Different lowercases in the same column indicated significant differences at 0.05 level
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Table 3 Comparison of economic benefits of different planting patterns

BT (L1/NG) 11,10 T#k/hm® BAE

B WL/ BERA6.75 Trik/hm® Hiff :
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code LT i 3 iy 7k e - IR - GRS

Price Yield Price Yield ov/hm 5: % Economic 5: i%l Economic

Ju/kg kg/hm’ Ju/kg kg/hm’ e benefit 1 benefit
@ 2 6 567.0 9 583.5 18 384.0 -9.3 26.9 -67.9 12.3
@ 2 4560.0 9 744.0 15 816.0 -37.0 9.2 -59.1 -3.4
(©) 2 5419.5 9 75.0 11 512.5 -25.2 -20.5 -94.7 -9.2
@ 2 5368.5 9 192.0 12 465.0 -25.9 -14.0 -86.4 -1.7
® 2 7 243.5 — — 14 487.0 — — — —
© 2 6931.5 — — 13 864.5 -4.3 -4.3 — —
@ — — 9 1819.5 16 375.5 — 13.0 — —
® — — 9 1408.5 12 676.5 — -12.5 — —

3 HFit5itig

5 FK LR LA A AR R L, 0K 8 1 & T2 ) b
A A A P 3 20 TR = D AU, B — SR L, A
[ <3E NSt W d s i B 2 P o B S ST A AR N 1
AR FOABL R, T OK0™ P IR TR B £/ N LA ™
L, 3K 2 PR Ay S KA ) AR A 3 e FHLE Ak
YEFE T RO B FUR R, HLEORMR RO IK, M gk
TIRREI 4 ~ 6 45, ML/ 2 ~ 3 4F, fEXE FA K
S S ESIULI TG UGS R e A DASNGE IS B = S0 - SF A4 W/ N A
FERR A AE 1™ A P EE A BN T, ORI 1 2k ELANZL/ NG
HOCEEN, B EMLL NG ZERTE K A5, B, 4
e/ LU/ AR DA A S B L N R
et ZURIFEAR , R MEBORR T 3K L/ N SR RCR

LRI ZL/IN G EOR IR L0 AR A A B M X K A
TLELNG A e — PR LR R T 300 TSR A A
ZAPR TR G E /NG 2R T R . X502,
SRARW, TR IR 3t B A% 05 K BEAY FH A BRI T, oK
[l o LA AR AR RS E o 5 BHNC B A2 S IR IO 454, 5T
OMHZAR MR LA KA B YA, RS B R 2R 53
fii o FEE TR EFFAR MY S5 44 TR , TR VR RGAR BOR B, &

KIEWE G RAEYIREAT R S 22 U 2R IR R R, | T
TR A BRI g TR [k B LD /N L BEAT T 0148
PR N B KBRS, G L0/ NG R — B3 B b 3 L
LR TS BRE AT BRI 58 35 2K .

S & 3Lk
[1] DFA. MRS AR P A s s 1], e 4z, 2014,
28(3) :546 —551.

(2] 2% fay o ASikER 5. ok 40 NG R R 4L NG RELE %
FERFEEL )] BHESHERE ,2015(3) (41 -42,38.

[3] ZEANRN. Pk o — ok MVEE RS AL SBR[ D] B
B B L TRER,2015.

[4] Hg, EHBE, T, & FRGTIRERR 0T T ]. 28R RrE,
2013,41(27) :10931 - 10932.

(5] XUPRSE, B, MRfE. /NG KR E T SR B 2T [0 ). BHES #
£ 2012(1) :27 -28.

[6] Fk&EIH, SREESE, ZEH, 4. AR N NS SR IE M= st
53 1], vhEfe 18 ,2014,30(3) 1226 - 231.

(7] Z/DHF,BOF Y52, 2. TR ARG R R TR DRI T
1], =R IFFR,2004,19(5) 572 - 574.

[8] Zies, Z50% , SkAE B A5 5/ FOKIRIVERERD AM BB SRR B H
s [T ]. drEAElA#417,2005,13(3) :136 - 139.

(9] FEFEI0, 22T, s, 2. TalES A oK HH - 2258 th 5 R E sl 1 52
LT 1. AR, 2012,39(1) <1 -6.

[10] fEHEE. SRl RARHRIE K 8 TR S 258 [ 4L

[ D]. dbat: FRERA A 2004,
[11] bbb, skl B , 5. RIVE SV TR I 8= E Y
WFgE[J]. FoRRRE,2017,25(5) 136 — 140.

Skl



