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Research Progress in the Mating Behavior of Mirid Bugs

LI Bin, ZHANG Sai, WANG Chenrui, WANG Guirong , LIU Yang"
(State Key Laboratory for Biology of Plant Diseases and Insect Pests/Institute of Plant Protection, Chinese Academy of Agricultural
Sciences, Beijing 100193, China)

Abstract: Mating behavior is crucial to reproduction of insects and determines the development trend of insect
populations. Mirid bugs are characterized by such physiological characteristics as short generation time, high
fecundity, and severely overlapping generation, which renders frequent outbreak and control difficulty, and
seriously affects agricultural production and development. The current review focused on the mating behaviors of
several mirid bug species, including the mating characteristics of mating peaks, mating rhythm and mating times.
Furthermore, the review briefed on the multiple mating behavior and post mating inhibition in mirid bugs, and the
key role of antiaphrodisiacs in mediating the post-mating behavior. The review and discussion will provide a
theoretical basis for the development of novel interference agents targeting on the mating behavior and contribute to
IPM of mirid bugs.

Key words: mirid bugs; mating behavior; multiple mating; mating inhibition; antiaphrodisiacs
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R FUARY AR, GBIk, B 8 A 38 A 2cdas sl 1 AR A B s M, (H ] et 3 O s 1
R 22 (B o L 4 T i LTt by B s SR IR A B RO S U BT AR, AR LR
KRB W ELTAEYN A E 70 BARIT LA NSO TR AR SRR EB 655 T B 40 E
WEUEATG, H T E W AT B R B B AT N AT R M AR AR R, B BB R R
FEBA A B FAR AR s AT R Sk 0 O B 1 T B AR 2, T SR VA G AR
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AEWCAT My B EAT AR ELERP R TSR 1Y o B T LLREAE E AR F AT 2 s 2 K PR e M
i, TR, BR T BB AAAAMAN . EYTE )RS N AR D) SRAE R R LAAh, BB B B AT SRR )
LHRe ). A B RAREAT MIATIEGE, TR R LS I R L R RN L S A S A DR F R DR F )
A R U A T S e B RS B7 A iR R AP B e sl S S R iy e e B N PN S 4 =
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1.1 RRXEEE

ACHC A P AR B AT IR AR 2 By, H R E A SR AR AR, O B MR G 4 1 R
HHAEEE N Ok, BRKASRE R 2N 4 B (1) BMRE A AP e fE 2 i
il B R B R G 2 e VRO P T B PR R R TR SEEL, 2 80 AR R SR e M R A IR RE T
S B ) ME AT R AT T . BBk, SRR B R M R R R AR R R, DO MEPEREBOMEAE B R
R 10%!" . AN R HURRRE, IO A 0 58 QLA T SUB ML B, X LRI Anopheles
gambiae T HUH i 0 5 M R PR R R A R () Skl BRI TR M 2R, KRR
B R BT BA YRR S, B0, Th B Apis cerana HE B LB SR T SUAE 25 o (5] B DA R B 1
TCATR T SR T R SRABAT b BRI S B KW g R, L R AR R AN (3D AT
T ERCRE A B A% 47 N P 2B BEE DLREAT N PR SRS 2 e LRSI T e ik, R HR A it
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FCAH G, o I —BERp R AT by o 18 Jur st e e A8 T I 2 e e e iz it o G — 28 B IR AT I i e ik
ANASHCANN I, MG R0 Drosophila melanogaster 1E5¢ A HC i  H1 T ME HOAK Py A7 7 I S A2 B R 43
WA T 5 BUASC I — BN () 9 AN PR 52 oAt Ik s o B 2 WA e S B R, fE o S8 T W 52 P IR AT
i (¥ g 1.
1.2 FEIEHHREIERE
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PR 2 5, RIEPOEH G . VR H I B AW ¥ Campylomma verbasci Phytocoris californicus
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H Phytocoris relativus [IPEAS 2520 W37 A Ji i 5L IR0, Jst o 15 W Lygocoris pabulinus (F17E15 B %
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Table 1 The pheromone components identified in Miridae species

B iR} E 1L Miridae species {7 B\ % 414) Pheromone components 2% ik Reference

Ei 16 B i Adelphocoris lineolatus Hexyl butyrate (HB), (E)-2-hexenyl butyrate (E2HB), (E)-4-0x0-2-hexenal (4-OHE) [31]

R S5 Adelphocoris suturalis
Sk H W Apolygus lucorum

7 IG5 W 5 % Apolygus spinolae

HB, E2HB, 4-OHE
HB, E2HB, 4-OHE

HB, E2HB, 4-OHE, (E)-2-octenyl butyrate (E20B)

[31]
[19,31]

[19]

Creontiades dilutes HB, E2HB, 4-OHE [32]
WA E W Campylomma verbasci Hexyl hexanoate (HH), (E)-2-hexenyl hexanoate (E2HH) [20]
Liocoris tripustulatus Butyl butyrate (BB), HB, (E)-2-butenyl butyrate (E2BB) [33]
JRNHE W% Lygocoris pabulinus HB, E2HB, 4-OHE [33,34]
KRG E W Lygus elisus HB, E2HB, 4-OHE [35]
= H W Adelphocoris fasciaticollis HB, E2HB, 4-OHE [31]
VU I Lygus hesperus HB, E2HB, 4-OHE [35]
K E MR H W Lygus lineolaris HB, E2HB, 4-OHE [35]
WEE W Lygus pratensis HB, E2HB, 4-OHE [33,34]
KEHEEHW Lygus rugulipennis HB, E2HB, 4-OHE [33,36]
Orthops campestris HB, E2HB, 4-OHE [19]
Phytocoris breviusculus Hexyl acetate (HA), (E)-2-octenyl acetate (E20A) [37]
Phytocoris californicus HA, E20A [21]
Phytocoris calli HA, (E)-2-hexenyl acetate (E2HA), Octyl acetate (OA), E20A [38
Phytocoris difficilis HA, E2HA, E20A [37

Stenotus rubroviyyatus

2R E W Taylorilygus apicalis

E2HB, 4-OHE
HB, E2HB, 4-OHE, E20B
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Table 2 The identified antiaphrodisiac in insects

[EES HPERR oy 22 ik Reference
Species Anti-aphrodisiac components

A H KN Pieris brassicae Benzyl cyanide [74]
Lepidoptera 5 KRS Pieris napi Methyl salicylate [59]
SENUE Pieris rapae Methyl salicylate, indole [74]
Heliconius erato f-ocimene, dihydrofarnesenic acid [56]
Heliconius melpomene f-ocimene [60]
S AE| TIRRE W Lygus hesperus Myristyl acetate [69]
Hemiptera FMBCEE I Lygus lineolaris Myristyl acetate [69]
KRG HE W Lygus elisus Myristyl acetate [69]
X H Drosophila melanogaster 7-Tricosener [75]
Diptera Cis-vaccenyl acetate [76]
CH503 [61]
Drosophila arizonae Triacylglycerides, acetyldienyl acetates [77]
Drosophila mojavensis Triacylglycerides, acetyldienyl acetates [77]
Drosophila navojoa Triacylglycerides, acetyldienyl acetates [77]
Glossina morsitans Polymethyl alkenes (19,23-dimethyl tritriacont-1-ene) [78]

JiH H Lasioglossum zephyrum Unknown [57,79]
Hymenoptera Lasioglossum malachurum Hexadecyl, octadecenoate [79]

Bombus terrestris Linoleic acid [80,81]
Solenopsis invicta Linoleic acid [82]
Osmia rufa (Z)-7-Ethyl hexadecenoate [79]

N TR PR EEAR AR BB AR 25 FIAR 2 H B B AR B FIE A, 4 T UGS S b SRR AL ik A,  RATHUF
MBS

& & X
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[2] Fitt G P, Mares C L, Llewellyn D J. Field evaluation and potential ecological impact of transgenic cottons (Gossypium hirsutum) in Australia[J].
Biocontrol Science and Technology, 1994, 4(4): 535-548.
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Australian Journal of Entomology, 1992, 31(4): 331-332.

[4] LuY H, WuK M, Jiang Y'Y, ef al. Widespread adoption of Bt cotton and insecticide decrease promotes biocontrol services[J]. Nature, 2012, 487(7407):
362-365.

[5] LuYH, WuK M, Jiang Y'Y, et al. Mirid bug outbreaks in multiple crops correlated with widescale adoption of Bt cotton in China[J]. Science, 2010,
328(5982): 1151-1154.

[6] LuY H, WuK M. Mirid bugs in China: pest status and management strategies[J]. Outlooks on Pest Management, 2011, 22(6): 248-252.
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(8]  Fpkeoll. Bl A B AT YR gt AL BRI AL 3 [T]. BT, 2011, 32(6): 689-695.

[9] Pdlsson S, Pamilo P. The effects of deleterious mutations on linked, neutral variation in small populations[J]. Genetics, 1999, 153(1): 475-483.
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