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Effects of maize-soybean intercropping on the occurrence of major diseases,
insect pests and the yield of maize
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Abstract: To clarify the effects of the maize and soybean intercropping on maize yield and the occur-
rence of major diseases and insect pests, field plot experiments from 2017 to 2018 and field experiments
in 2019 were conducted to investigate and statistically analyze the occurrence of important pests such as
Asiatic corn borer Ostrinia furnacalis, oriental armyworm Mythimna seperata and corn leaf blight dur-
ing the crop-growing period, and the maize yield was determined during the harvest period. The parame-
ters such as the rate of damaged plants, the number of wormholes per 100 plants and the number of live
insects per 100 plants were also determined. The results showed that, compared with maize monocul-
ture, the intercropping of maize with soybean had no significant effect on the population size and the
damage of the first generation of O. furnacalis, but significantly reduced the population size and the
damage of the second generation of O. furnacalis. Meanwhile, there was no difference in the parame-
ters, including the rate of damaged plants and the number of live insects per 100 plants caused by the M.

seperata, and in the disease index of the corn leaf blight between different intercropping patterns and
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maize monoculture. Compared to the maize monoculture, the 100-grain weight of maize decreased un-

der the maize-soybean intercropping pattern, while the maize yield per unit area increased by more than

9.95%. In conclusion, the maize-soybean intercropping can increase maize yield per unit area and signif-

icantly reduce the damage of the second-generation O. furnacalis.

Key words: maize; soybean; intercropping; Asiatic corn borer; oriental armyworm; corn leaf blight
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Table 1 Effects of different planting patternsof corn on the occurrence of major insect pests and diseases in field plot experiments

2017
e e EAWR
1R KT 2 R AT (U7 |
. . . . 2nd generation KR EE
1st generation of Asiatic corn borer  2nd generation of Asiatic corn borer o
b of armyworm R 4
. I L NN ki fLE N o+ Disease
Treatment i I e v e TR i v b e
No. of . No. of . . index of
Rate of No. of live  Rate of No. of live Rate of No. of live
wormholes . wormholes . . corn leaf
damaged er 100 insects per damaged er 100 insects per damaged insects per blight
plants/% P 100 plants  plants/% p 100 plants  plants/% 100 plants
plants plants
PAVEE K 10.40+ 10.80+ 1.20+ 43.60+ 79.60+ 30.00+ - - 21.06+
Monoculture 0.75 Ba 0.49 Bb 0.49 Bb 1.94 Ab 2.71 Ab 1.67 Ab 2.58 Aa
maize
FORFKRE. 2:2 13.60+ 16.80+ 4.80+ 40.00+  54.80+ 17.60+ - - 23.20+
[E] 1 0.75 Aa 1.20 Aa 1.02 Ab 3.03Aa  3.07Bb 2.71 Bb 1.64 Aa
Maize and
soybean 4:4 920+ 9.20+ 2.40+ 38.40+ 60.00+ 19.20+ - - 20.48+
. . 0.80 Ba 0.80 Bb 0.75 Bb 232Ab  5.22Bb 2.94 Bb 1.77 Aa
intercropping
2018
vy NP N 28R %
PRI K 2T K (U7 q
. . . . 2nd generation FRREBR
Ist generation of Asiatic corn borer ~ 2nd generation of Asiatic corn borer o
sz of armyworm AL
= ¥ N - : P .
Treatment s NI e o e T g s merbor bk Do
Rate of : No. of live  Rate of : No. of live Rate of  No. of live
wormholes . wormholes . . corn leaf
damaged per 100 insects per damaged per 100 insects per damaged insects per blight
0 0 0
plants/% plants 100 plants  plants/% plants 100 plants  plants/% 100 plants
AR 13.60+ 20.40+ 9.60+ 67.60  98.40+ 63.60+ 14.80+ 12.80+ 20.16+
Monoculture 1.33 Aa 1.17 Aa 147Aa  331Aa  3.06Aa 232Aa  215A 2.87A 1.42 Aa
maize
FORAKTG 2:2 14.80+ 17.60+ 10.40+ 4720+  72.40+ 40.00+ 17.60+ 16.40+ 24.16+
[E] 4 1.62 Aa 1.94 Aa 1.72Aa  3.07Ba  2.14Ba 2.19 Ba 1.17A 2.64 A 1.90 Aa
Maize and
soybean 4:4  13.20+ 18.00+ 12.80+ 46.00+ 79.20+ 45.20+ 20.40+ 16.40+ 21.61+
intercropping 1.62 Aa 1.41 Aa 1.85Aa 228Ba 2.65Ba 233Ba  271A 331A 1.21 Aa

TR RV AR UELR . RIS R RS R R ARy AN [ AL B2 ] | [/ AT AN ] /ING Bk 0 R Ab B [R)AR47y 22 [1]
2 Duncan [T B W22 1K B 7E P<0.05 7K V-2 57 12 3% . Data are mean+SE. Different uppercase letters in the same column or dif-

ferent lowercase letters in the same row indicate significant difference between different treatments in the same year or between dif-

ferent years in the same treatment at P<0.05 level by Duncan’s new multiple range test, respectively.

2017 4F 12018 4F 2 40 P T KR Y % A Ky
FEREWET VR, IEEBR2: 2 [BFER K
ERRRAN, 2017 4 2% T oK Il AR E B LT
20184F, 2017 4F 2 ARV Y KM & A 1 1o 1 A 25 S
BIR, FRPEE MR R P R T 3 25 5
(F, ,=1.162, P=0.346) , {H ML {E & K & ¥k & FL %X
79.601~(F, ,=11.662,P=0.020) A1 [ k1% %7 30.00 3%
(F,,,=7.260,P=0.090) ¥4 i & & F[aI/E , HAIE[RI/E
B AT 25 5. 2018 4F 2 AR Y T KM % A=
5 B0 R 2 45 B R B BOK B E MROR (F, =

17.269,P<0.001) . H ¥RiFFLER (F, ,=26.023,P<0.001)
HIE RS 5 (F, ,=29.569,P<0.001)53 51124 67.60%
98.401~F163.60 3k , ¥ i 2 5 T FOK KM, HAS
[FIERI N 2 7 AN i 2
22 PMRIREMHEEXI 2R EAFHE LG
20174/ NGRS AR KR AE AR RGO 3, 20184F
2R Ty B A e A 5 DR A A SR B M BT AR
oK, AR KB E R (F, ,=1.760, P=0.214) Fll
TRRTE B (F, ,=0.495, P=0.621 )L B EE R, H.
AR e VERE A e B 22 5 (R 1) .
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M 44 [AE K5 AR BRI KB A& ARG 3

To E 2SS, B IS Te B8R, s 4 3o 23.20

(F, ,,=0.493,P=0.623) F124.16(F, ,,=1.735,P=0.218)

(#1),

2.4 KHEXEMHEEXTERFREL LR
2 AR KR e AR I A 5 SRR ], ok

AR S /NI AT . [RIVERCCT TR AR 3
HFRE /R ERZER AR E (F, =4.128,P=0.077),
(ENER YR 10 @ INER 7 SAOELE S @l - AT B 0 (i 5
4394 26,001 F1113.20 3k (F, =12.327,P=0.008; F, =
26.821,P=0.001)(5£2) . KHEF/NXIAE 45 R %R
AH ) M R A% . 25 R0 2 AR oK R A ok
o [, YRR FORKBER & A4 5 B R
ZRARBE(F, =3.292,P=0.107)(£2).
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Table 2 Effects of different planting patterns of corn on the second generation of Asiatic corn borer

and corn leaf blight in field experiments

2RV 2K IR 2nd generation of Asiatic corn borer

FAR KB 4 £
Qb P Treatment e PR I PREEFLER PRI T Disease index of
Rate of damaged No. of wormholes ~ No. of live insects corn leaf blight
plants/% per 100 plants per 100 plants
HEEK 35.2045.08 a 46.40+4.17 a 31.2042.80 a 35.6042.13 a
Monoculture maize
FoR KRG EAE 23.20+3.01 a 26.00+4.05 b 13.204£2.06 b 43.70+£3.92 a

Maize and soybean intercropping

FP RS AR R . RIS [ R 22 28 45 Duncan G 2 1% 22 B A6 16 AF P<0.05 /K25 7 8 % . Data are mean+

SE. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.

2.5 IRIREFEE KX E K2R
PR R 4 LR, 2017—2018 4 2 4E Ay [A) 1
KT B EORLE WK T AR 0K (F,,,79.208, P=
0.001),2:2 F14: 4 [AIVERLATT F K11 Bk 533l
N 48.92 g f147.31 g, Bl TR EORIE S 53.39 g;
R TR AR K B Ao T FROT- 389 7 i I 3 o T B R OK

(F,,=5.415,P=0.011),7E2:2 fl4: 4 [AEHIA T, £
K2 77 4y 5o 2.42 kg/m® 1 2.32 kg/m?, BAAE
TR N 2,11 kg/ms AIVERCR R 1 oK
AT R T 9.00% L) F, Hid 4: 4 [a] A
A RHEINT 9.95%, 2: 2 M VERLA RN T 14.62%
(£3),

F3 MKIREHERFEHEEXTHZE

Table 3 Determination of maize yield in different planting patterns in field plot experiments

Qb S E R E STy AR
Treatment Average 100-grain weight/g Average yield/(kg/m?) Yield increase rate/%
FAPEF K 53.39+1.08 a 2.11£0.06 b -
Monoculture maize
Bt NI 2:2 48.92+0.86 b 2.42+0.08 a 14.62
Maize and soybean intercropping  4:4 4731£1.15b 2.32+0.06 a 9.95

FP B AR R . RIS [E] R 2R 28 48 Duncan G 2 1% 22 B G I8 AE P<0.05 /K 2% 7 8 % . Data are mean+

SE. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.

3 Tt

Chen et al.(2015) BF5T 45 LT, T oK FH ARG
FH 43T IR, R 7 FH 4% 2 AR U 6 K e g o vl 1
B B T ROk, HE SR AR D R R G
ARG, 2017 4K G E K 2 2 (AR 1R
FORIE & AR WS T R FAERI R oK 4:4
[ VEASE R, A HL T DR AT B ) R o el R

Z MR SHER R R SRS R R 2
B FRAR R L= B0, 53k 22 2 [ O oK
YR A Mo E R, BARSEAE (199 1) i 5 & 81
TG EAFE TS G RHEY) RIVER S B B &
KA K I AP K R A 3 ; Martin et al. (1989)
TS AR, FoR AR G M VERE S ) 2 A (IR RK
N F KW Ostrinia nubilalis W) % B BE 2 AL
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ARG, B BTN N, Of HEAT BB S AT
F oK bR R AR B R s 2R AR (2019) WA
5 BAE EORA L, FORFIOR T 2: 2 [ MEAR Cn) D)
F AR EOK AR L35 IR (Rl B AR MR 5L
IS FEFRE . 58 L R AT BR A2 [ VEAR ) A P
B R E it 1B 2 n) g SRR O RA B TR &
FAEY) b RE AR, R FL A BE i3 2= ) B
REEARG A £ Mk B B9 = JF (Gurr et al., 20165 Wan et
al.,2018).

Pt A5 (2015) 0 S TR 5 HREEE S, A
FH ] L % 73 2% 2 84 Cotesia ruficrus 55 3 Fp 32 %7 4E
BEE TR 2 R 5 R K B T o i I 4 D oK
Wk B 1) 2R A s Novais et al. (2017) BP9 &2 L&
DK 2 B4R i ke | SO0 R R 2 S5 1k SRR A
T B A B PRI B T K R BRI S i, AT
SO0 B A AR o TEARWTSE D A RS
BT 248 BRI A AR R 5 1 AR IR R 2 E
HH2E, 2 AR HO SR BE 2 14 VR S5 A% 398 Jon i 4
I AHAS [ 44 TR VR AR 3T 2 AR Y T K I e 11 %
AR AR T K, R PR T RS A 2 A
T RME S AW D4R H ) () K BRI
T, BAEMPEREE T KA ERER , AN
TR AR ARSI o AR Y oK
FELL2 O T R F (R IEAF, 2018) AR 4 R
W], 2 AP KR Sy T AR B T AR, P A4
RE A% 10 25 A AT 2 A S 9 K Sy Rt S
HRE I - 1) B SR AR

R HUE—FhE ©E B rEE A, JE R~
N, AL RO SR AR TT R L2 AN,
INAZ BRI RS R A B2 AR 5 R Ui A 5+
A A HAM G2 5 AR 7 R AR RS 0 1 e
2 FEAE Ak 4 R AR L X KRR
P T AGE AR IR (VL2445 ,2014) , PR, BT oK
SR ELIEWE A FRVE B BB 58 2 AL
TR R BATRTE KRR E o E . ARG R
WRH, FAR KT ENE S BAE E KA UL, R D7 R
HEHOIC 2R

TR KRB 1Y K A= 5 AT I 2 0 H A
o L5 2 AR R WA OC (PN R4, 2017 ), 76 fe Uik 1o T
S FH B] B e A5 A5 T 8 o i, i (2017 )
FIHFEZELT AR =25 34 A B RE % 38 13 3
23 S B R IR B R A2 il 3 & 2 o Lyimo et al.
(2012) B K 0 E AR FNSE T RIVERE RS b 2RI oK

JKBEIR 1 Cercospora zeae-maydis 1 H 8] {1+ & M
TR IREEI I 17 Fa 45, 43 B LI PR AT B2 S v BHL P
TR AT LR . AR EE R R /NGRS
FNR R K B 5 R FORR IR
W R AEREE R AR E
XAz (2017) I, ER SR G EAE,
KRG REGE A, oy BRI E I8, SRS Y E
#h, AT EORAE R REAE 7253 34556 KA, DT 4
FECE R R A 5 S E - & X
Ki45(2019) 324 5 4 H [t 52 & AR £k S
KRERWERTS BTk ™ & 1 2 s TR =
K i ULEE (2014) X 24 B K i Fh S5 87T R o ik
1722 [0, & BRAVEB RE S 58 I FORAN ™ 5%
W™ 5% AN, IF HEAE R 2GR R G, HANA
s A KO MR VY RS AN A o FR ]
AL AT FOR K GRS , Sl A [ VR A oK
K AR RIE = S EE N R . B dE(2019)
R EE IR, 5 AR FORA L, IR ERAE I FH A
ENEELNT BB ARAE D) & A MR B RN T4 EE 2
EHEIN ARARF] TR i . AT - 2 R 3k
B, 2 AR G b DX 3236 9 v ™ ™ K D R
558, TE AN [A] [AIAEBL 20T oK 7= & 0l $2 155 9.95%~
14.62% , S BLAE FOKIE = BRI N YOER 1T ORE, M
LR AR A AR AT, FORK G MR T F oK.
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