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Effect of intercropping maize and legumes on the population
dynamics and growth of Monolepta hieroglyphica

1. 2% 2 . . ek 2 . Dok
SONG Ao-Ran” HE Can~ WANG Xiu-Ping ZHANG Yong-Jun® ZHANG Tian-Tao
(1. College of Agronomy and Biotechnology, Hebei Normal University of Science and Technology, Hebei Key Laboratory of Crop
Adversity Biology, Qinhuangdao 066004, China; 2. State Key Laboratory of Biology of Plant Diseases and Insect Pests,
Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100193, China)

Abstract [Aim] To assess the effect of intercropping maize and legumes on the population dynamics and distribution of
Monolepta hieroglyphica adults in Jilin Province. [Methods] The field netting method was employed to compare the effects of
nine planting patterns on the abundance, body length, body weight, and distribution, of emerged adults. [Results] The
emergence of M. hieroglyphica adults followed a unimodal curve in Jilin Province, with peak emergence occurring from mid to
late July. The proportion of female adults was initially less than 35%, increasing to over 75% in the late emergence period.
Females had a significantly greater body length and weight than males (P<0.05). Adults were markedly longer and heavier in
August than in July (P<0.05). Monocultures of soybeans, or mung beans, did not reduce body length or weight, whereas
intercropping with legumes significantly reduced female body length and weight (P<0.05). [Conclusion] In maize fields in
Jilin Province, adult M. hieroglyphica began to emerge in early July, reached peak abundance in mid-late July, and then gradually
declined. Female adults were significantly longer and heavier than males. Both body length and weight were closely associated
with emergence time, with females that emerged later being significantly longer, and heavier, than those that emerged earlier.
Intercropping maize with legumes can reduce the body length and weight of adult female M. hieroglyphica.
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SUBER: B3 1B Monolepta hieroglyphica
HBEE R, B H Coleoptera M H R}
Chrysomelidae & M- H WAl Galerucinae : %
HJ& Monolepta ( 1 ER}2= BE s 5% Bir 2 4
KX REMNHHSE, 1979; HFEM, 1992), £
BrEFL, ATEFEREY . B, KRGS
RIS (REZAE, 2013; FHRAESE, 2018; Jufi
H55, 2021), HATC A FAEYA 45 FL 218 Fif
(FAPAAERD ) (R TaE, 2017 ). % HL4l AT
W EZ R RAEPIAR R, W 3 A B 40 AR
KRR CIRER, 2012); Ui 503
VEYI D 1354, S B B & v i R
KR B IE S 2 AN RN BERR | ke 2 sl £L |
AE22 Wi AFPRLRERE , sV EYD A VE TR
FEARAE D™= 12 A 5T ( FE/INRE, 20135 X F5 155,
2021a ), PIHAGRHEE RO 3 M, W AR Pl
PR A N ST, ™ AT K0 20%
DLl KGFEHREIE 100% (8L FH /N
B, 2016; TREZMXIF, 2016), DRk
TR Ry oK H R e B 45 H R 7 R 1 By 4
g

AR SR — R E LA U B A R, I
VR TR] A 2 AR A R 4R TR AR A R — AP REAE
il B o TR A ) — e A - ] Bsf A A 9 o s
Fh UL VRS, ZREAL R AT AR S E
e FEASERS (Heetal., 2019; Beaumelle
etal., 2021) . &EPIEES, Li 25 (2022) &
MERGHA . KE . & TFEAERT AR £
KUE Ostrinia furnacalis % 4= &, i 1645 2024 )
3 A E)ULEE A IR OK R B2 TR 5 K Hp
A, B 5T R K Spodoptera furgiperda H ik H
H AT 40% 44, SRS (2017) KRBT
[] 1 H X K 3% Rhopal osiphum maidis A1 H i
#3WF Ceratovacuna lanigera 114 % A= HA7 B 5 (141
TR, TRVERE T i i A Fhcit Fnd(E 2 T
FAPERI, Z I A 45 S R VE Y R AT s 3
AR, E AL X OUBE: B - R 52 0 114 A
KNERD

TR RIRE K, K., g MFr-IX, H
S AN B AE YR I3 A BB B2 i P A

VSR, B a1 4R R4 148, g
BCR R T ] 2 2 —( S REERAE, 2017 ),
DRI, A A 4 OB B e o B 7 75 b ok
AR & A BRI RAE , DL R OK G 2R
[ Xt L AR I, X6 T OUBRE A B Y g A 5
B4 HA R Y AN R B, it
HAEFOK, BAERT . HESRE . FRRE 311
[EJVE EORR 1 s 1M EoRRG 1+ 3 HIfE,
FoKERR 3 2 1 [AfE ., KGR 1 1 EfE ., B2k
L1 3 [fESL O FRAMERIEC, AT FOK IR
7 g L B L4 ) 1 o 0 S 7
A EY IR X RUBE - B Y R e, L
91 R RUBRE A 7 P FE P A 2SR s S 2 6 [ s 4
HEAR A

1 #R5HE

1.1 R EERK

TR T AR M B2 B A P AR A B 5 T
FUE AN AT F AW 7 A B AR LI X 5
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Fig. 1 Population dynamics of Monolepta hieroglyphic adultsin maize field in 2023 and 2024
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Data in the figure are presented as mean+SE. The same below.
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HUR ORI, MERH G HE T 75%.
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Fig. 2 Proportions of male to female Monolepta hieroglyphic adultsin maize field in 2023 and 2024

AL 2023 ARSI W S MEME R B L s B 2023 AR v 22 301 ME R OB L 5 €L 2023 A5 SR A R IR L
D. 2023 AFFLAYIMERE BB B L s E. 2024 AFRBIWU T SPIMEME R OB [E 5 F. 2024 A5l 22 31 MERRE R B0 1L 5
G. 2024 4F- JESE Y1 ME R pig tR IR LU 5 HL 2024 AF L ZAUTHE A L B LE o
A. Proportions of male to female adults in the vegetative 12 stage in 2023; B. Proportions of male to female
adults in the tasseling and silking stage in 2023; C. Proportions of male to female adults in the blister stage in 2023;
D. Proportions of male to female adults in the milk stage in 2023; E. Proportions of male to female adults in the vegetative 12
stage in 2024; F. Proportions of male to female adults in the tasseling and silking stage in 2024; G. Proportions of male to
female adults in the blister stage in 2024; H. Proportions of male to female adults in the milk stage in 2024.
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Fig. 3 Theisogram of Monolepta hieroglyphic adultsdistribution in the field in 2023 (A) and 2024 (B)
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Tablel Thevariogram model type and relative parameters of Monolepta hieroglyphic adults distribution in the field

0 75 S RSO T el HeMHE SWESE  RERK GrATETR

Year  Variogram model type Co C+Cy C/(Cy+C) R Distribution pattern

2023 $EHHETY Index model  0.450 1.442 0.688 0.866 A/ Aggregated distribution

2024 ZRPEARAY Linear model  0.038 0.102 0.624 0.935 RN Aggregated distribution
214 A[ERHEINBHK MR R EMEAK LR 2023 Fil 2024 4F XUBE A 2 - e g -2

2023 F1 2024 AFMERL AR | RE I W
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SEATE /N (6.62+0.12) Fil (6.84+0.19 ) mg;
T BSHRSFE E AR K 43 3 (13.78+0.02 ) AT (13.80+
0.02 )mm, “F-HJA 7351 4 ( 4.38+0.08 ) F( 4.79+
0.17) mg (&l 4: A-D).

BRI H A A R AR /N, i T3
K (3.66£0.05) - (3.94+0.10 ) mm, FEXJk
T (3.40£0.30) - (4.90£0.26 ) mg, ¥ AMAELAE
AR, BLIE LR BB FORGhMEnE 22 117
IR (4.06+£0.06) - (4.58+0.06) mm, “F1
TAH (5.69+0.24) - (846+0.31) mg, IHFHN
PR RE G S P B B s 7 FORBER Ty
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ﬁm 0 1 1 qﬁm 0 1 1
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Fig.4 Comparison of single male and female Monolepta hieroglyphic
adults body length and weight in maize field in 2023 and 2024

A, B.2023 i1 2024 4F Bk U AR ELE; C, D. 2023 il 2024 AR FSKG 0 AU HUAEL
M AR TR A ] 25 22 5 (P<0.05, Students” t 255 ) «
A, B. The comparison of single M. hieroglyphic adult body length in 2023 and 2024;

C, D. The comparison of single M. hieroglyphic adult body weight in 2023 and 2024.
Different letters above bars indicate significant difference (P<0.05, Students’ t-test).
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Fig. 5 Changesof body length and weight of Monolepta hieroglyphic adultsin maize field in 2023 and 2024

A, B: 2023 Fl 2024 “EMER BAK ARk C, D: 2023 F1 2024 4EMERL HUKTEAS (L, E, F: 2023 F1 2024 4FE A A H {4

KAZM; G, H:

2023 Fl1 2024 AEHER AR AL . AR FHREFRSAGH B EZ R (P<0.05,

RPHETT2ZHT) o

A, B. Changes of female adults body length in 2023 and 2024; C, D. Changes of female adults body weight in 2023 and
2024; E, F. Changes of male adults body length in 2023 and 2024; G, H. Changes of male adults body weight in
2023 and 2024. Different letters indicate significant difference (P<0.05, One-way ANOVA).
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Fig. 6 Changes of Monolepta hieroglyphic adults body length and weight in the
maize and soybean intercropping field in 2023 and 2024

A, B.2023 il 2024 4FMER AR AL ; C, D. 2023 FI 2024 47 d (A 2L ;

E, F.2023 fl 2024 4EMERL AR KAk ; G, H. 2023 1 2024 4F Mk ARl . B h RS F0R 22 5 b 35
(*P<0.05; **P<0.01; ***P<0.001, FHEKIFZEMH), ns FREFALE (P>0.05, FNFEIT2ZMH ). 187 [F.
A, B. Changes of female adults body length in 2023 and 2024; C, D. Changes of female adults body weight in 2023 and 2024;
E, F. Changes of male adults body length in 2023 and 2024; G, H. Changes of male adults body weight in 2023 and 2024. The

asterisk indicates significant difference (*P<0.05; ** P<0.01; ***P<0.001,
One-way ANOVA), ns indicates no difference (P>0.05, One-way ANOVA). The same for Fig. 7.



3 RAFIRETF : F oK -T2 2 A 1 X RUBE [ gt P A S AR E S S R ) 633 -

@]

Body weight of female adult (mg)

w

Body length of female adult (mm)

>

ns
* %

oo
oo

(o]

[=)}
[=)}

F:::{_W
L1111

N

WS AR (mm )
Body length of female adult (mm)

»

WAL (mm )
N

WA E (mg)

[\S]

N
N

N
BN DN DN D S

04'\ \ '01\\-\ é\‘i’%'oﬁ’\ NN S
2 :§>/ 9/ P & 2 & o Do A S
,55,* ‘%j;;;oz: ‘%f;‘;;&?%z‘;;og ,55,‘* \@_j;'w %@’@ gﬁfv«;@ &*%gn@%z@?&&@ &
R K S Sk Sk T
A P N
T Cropping pattern FHEARE Cropping pattern FfEAR = Cropping pattern
3 25 23
@e 8 g ns
§% 5%6 Eéﬁ
HE 6 x4 P
G4t o o
2 .5 .
23 B4 =
g2 ﬁi ﬁé
‘? 2 22 g2
R ,;@“x-\\,\fsﬁe? ¢°x\\,\~,?’q&

& o

°o
45% 453% %Zj: & 453‘% 4%% &4;% & S5 453‘?: 4;% &45;% SH
FiiEA Cropping pattern PR Cropping pattern F#EMER Cropping pattern
G 5 H o
g 8 ns g e | ns
/é.?]g | — ns /g‘% — ns
36 =26
BE | B —
ﬁg‘z RN N S R 5&%2 . S S
P N NN B e NN
2*%@1@‘%@2&3 /@/:e,‘t? @’% 2*%@10&@10%@20% )
R SO SONL OV N SO SO
KKk Fsk S
AN 9 G A
A REGIR R
Fp#E#EX Cropping pattern FHERER, Cropping pattern

B 7 2023702024 £ EAREFREEIENBKHEMN B REK, FETL
Fig. 7 Changes of Monolepta hieroglyphic adults body length and weight in the maize and
mung bean intercropping field in 2023 and 2024
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