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Abstract: Oviposition is the important life phase in insects. Before, during or after egg-laying, most
females deposit secretions near eggs. These secretions may serve as egg-adhesive substances or egg-cover
substances and protect eggs and early larvae. Some insects also use the secretions as egg marking
pheromones which can mediate intra- and inter-specific competition of natural resources. Considering the
specific physiological and ecological functions and the influence on population densities, the deposition of
secretions associated with oviposition is an evolutionary adaptation. In this article, we reviewed the
deposition and physical characteristics of secretions during oviposition in various insects, and the chemical
components, possible functions and excretion organs of the sectetions and the microbe species in them were
also summarized.
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AT

B B B 2R HOR = 7E A AR B SR T A
B, H=OR 5y — MO 7E SR HE BT, H ™
A ETEDN Y A Bl — R HE S, B T O HEN,
PUESUISIN Sl R Brw i e N SENEIN S U= 3 8]
HEHRARFR M o X7 504U iy B PR e
KARRITAFE o 40758 F 75 3 KB i A ek
W% Stephanitis pyriodes , B3 55 FURL & BR (W 20 W) 2 JR
R 5 B F I0 EL S HEF BRSOk R
WAL 4 B Chrysomela populi, H:53 %) H
R ; TR ELIK Yponomeuta padella FILTHE
AR Y4 B REE TAE ) o BEER R LR F IR
—4b, FFEER A AT B £ 22 4R DR AR A DR B TR
Yy sRE AR b, DARH LR SE5 4k i 4h o X At B
R, AL TR R R, izl e B
B AE%E B R e S0 B R, R A
R, H 7= BRAr MATE SR o BN B A 2 TR RS,
FEFKA,

P THEYHENWRR, —BEIRHEE ),
PRSI R TR P IR ZI R B ZE - R AL .
H ) % X 4 Apriona germari, B K 4+ Anoplophora
chinensis . W& BE 75 R 4= Aristobia wvoeti. ¥ B R 4
Monochamus alternatus . 36 J§ B KX 4+ Anoplophora
glabripennis . 7= B K 4= Batocera horsfieldi . F 1% K 4~
Saperda populnea 5§, Z 7= 50 F2F FAHYBSREAL T
B B TR ERAR B ep, — MR TE = IR R e %A, e
B J5 H A HE S 43004 3t PR 22 R 4 > 4 ( Anbutsu: and
Togashi, 2000 ;%2 =%, 2004 ; 5k ik 4%, 2006; 4
K&, 2007) . RA-FhSEARIRE, 7 50 53354 4 2R 44
RWHEFTAR, SHEZLPRER, —BI=7
WEAF A 7= R AL, 7= B 5 HE A [R] 43 Wb 400 o A 7= B
1L, n: T2 Cryptorrhynchus lapathi & 7= A BAf
oy U W) B3 2 B0 £l H B H i W Colasposoma
dauricum —fBKe OB = FEZE N, SR BRI
£ ZE BRI R T = DR AL, BR4R 7= i I AR 4
B ABCRYEHLD,

BARBFMSNERERR, —8RekIN™
e = IS I ER = S B = IR N, B =4 4
W RS = BR AL, 1L AR T O S W Ricania
shantungensis W B FE OB b HIAE — BRIk AR BT Y 7=
BRI, FRREOR 2 TR ST HESNZE P BRIR N, BAT 6
~25 %%, B 54U RS 22 TR AR DN b (2R TR
& 2006) , K& KE\ Saccharosydne procerus £ 5
SN H MR R IKA RN, B, B—

i g, ORFLANE BUORIR, 72005 AR EE I DR R
BRAWER HEER (BRait, 1994)

FEON TR R R SE B R R R R, IR A
Z5rPIRHE RS, BIBR = 1 B 56 53 WA 4343 A )
FEAZETEERR S, DRHERRSNG , FROCHE 430
Y78 i P BN W T HE 5 2 MR L R B
R, — M= IRET S5 BT HE 43 W4 B W) B IR A
7], {Hk B RRIFSE R R, YEvRE B
#=5% . BWE Pyrocoelia pectoralis & ¥ IRF= T + 4% |
Tt R HABRRRA BT, IStk — B e EA
FER SRR TR ) ( ERBESE, 2007), 4568
RLJH K4 Apriona swainsoni 7= JB T 1 458 B F- 1Y)
W2 SEBUIRHR , 7= INETJE HE L M4 W 3 R Bk 6
BIRRE (BFR 4, 2004)

i WL MR B e B Rk R S B A 34
UL AR IR DR P , X853 W) B A I R — 2
7= R TE BRGSO HE AR SR ET RV B
(OF AOES37 NS ialy/ I ¢y S ST oy
SRUANIE TG AR ARIREE  , [BE TAbR b, SRR
W SR FRAE S0 TR F ) TR B 3 P RS (R
RELAF, 2006) . M R oK fa R TC IR AR
TR T W YIE B 228 A, Bt

2 BRI eI 4E AT RE

B R F=IR - B I A, BRiE B
EHE ARG . X705 W4 8.5 T RE A 9E
FEEFET S REMA S o BRI
R F B S EEME LTI MR A
K, BIpFIkKArZE K, BHIE RN, R A& E A
R, MOk, FEERAM Y TR ) A A AR
WCBRET (P RARIC(E B R, B0 RE{F R
R CMEIE R R EINREMGE R RS, g
) R A AR B A B A B ZS [R], i R FR B A R 9 U8
FIife. ALBREM=ESWMIHEEANER,
R ESHFEMEY = AR O R, K5 REHIR
F=HE,

FEOR I R TE R A, PR R R A
B G BACIIMZE A KR, £ R RAT b
ARHHEEEEM, BRAIARR, =i =AR
W], P24 A4 R AN D B AR W] o
2.1 EXAHKINEE

7 K 2R B B HUKE P B = s ™= F A
RS YR, XIEE B =PRI I A ) R 2
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£ 2 IR IR DAL B [ e TAE R o — X2 4
MEXNFEEYAERBEOME I, XK RER
Bombyx mori 7= JRES Bt 43 WA R W) B X R0, H:
SRR BE AT 35 11,8 kg/em®, B—FhELLF R4
Ykt 4 77 ( Yoshida and Nagata, 1997; Yago et al.,
2001) . 74, BHRFMERE, GEWE WY S
BB AE, XJHIER Antherea pernyi 538 K %
SRREORY) &1, SRRV, BRAERIN IR EOR
Y& @)1, 01 mg, M EREPREBRY & &
HE DTSR, ARERN 1730 (K 4F 1425,
2003) ,

XF R AR IR BRI Lo B R B, 5
FEHK(85% ) FEHFT(11% ) e — Lo el & R
i K AL & W0 40 L. SDS-3 TN M Tk i B J¢ H Uk
(SDS-PAGE) 437 & B, 431428 H Joa Fi Uk [l 3%
FEEH 2 K4 FRBEKEE A (Amornsak
et al., 1992) , izt BRK i 1 0 5K 2 7 N 43 W ) 2R
H R R AT 00T, KT 18 P AR,
HhAEREGEER, HRHERHERMRLE
B2, FREEmR & 2D CRIMES, 2003) ,

BHHEIN TS ERRE R R, HMEAR
[F, = EH RS BAER. BHRER R
72 B0 WA SR E R E MRS IR o XS AN (] M SRS VR
i PR 22 0 ) L K 53 A R B < A i O AR YRR 53 DA )
SDS-PAGE Mk ElIEH EE I T 7 K4 FRBIR
HIE H 45T s & Actias selene Hiibner FRIKE IR 43
WY FEEEH 1 FBaTEM6 FMESTFEEHRK
s RO B R BRI B E AR T 9 &
o F R CRIMESE, 2004 ; K048, 2005) ,

HAZIRE P08 R A, i@ B3 a X
4, oy EAD e Rt E B S E B,
FEIRZIRE R A O, S B = BB 43 WA e e e HE
RSN BT, 57 AE Y B At A SR T R A R
WA R AR, H=Rir e A E S, ARdA T
AlE o RREERIGFHZINF NG, B
WPRS PR U K B P 20, WM FESA
80.10% 7K \2.29% W] ¥ PR H .0. 49% Wl 7 PEHE |
0.05 % Y B AR F . How¥E ki
PAGE ik 2 I B A 1 ZiH , 1] SDS-PAGE
HIKEIE I 6 FEHEAW, 2 £ FES
W4 AR FRFWH (8 REE,2008) , XA ZIHE
PR S R AR 7= R 43 WA FE A B4 R T BRI 5T
AR FRAT fEMHE R R ZIRE =08 > 1, 187 M
B HL X BRI 4 R LA

2.2 FIRIEEEEWAM K INEE

7= BB #R 38 f§ B & ( oviposition marking
pheromones, OMPs) J& B B2 HU ™= A= I AR ic 78 09 b 5%
FEIRAL MR AL 2ERRIC Y, AR JE T R R =
FTRRVERT, BT BE IR B SRR A A AR E bR
L AT 3 B IR R R B 7= B B R 8D 5 O AT
IR B 3% 4 (Rosi et al., 2001; Chen and Cheng,
2005 ; LEE4RAE, 2005) . ALR H=IRCfE R R
ERBNFE IR REINEM, BALER
WP P S AFER, BERIBMSUNEEE
FEMNFEREH S| (Schrider et al., 2007) ,

B U= DR 3 W h = B AR IG5 B R L )
A8, EARRFRE R P ERER, BEl, EXf 2
R AF=Itsic 5 B R A BT RE #E4T T HF 5T i
H, ¥ H et R 55 & Aphidecta obliterata . —.
B Il & Adalia bipunctata. + B B[ B Coccinella
septempunctata . B% & L B C. transversalis, Z[ &
Propylea dissecta 55 7= 9P J5 43 Wb F B0 _b- M7= BRARICAT
BER, FEEP 8™ I FBE A3y 8T A 5
YEF (Omkar et al., 2004 ;Oliver et al., 2006 ; ZEF]F]
MZEE, 2007), E# B KR ¥ Trichogramma
evanescens . E IR FRHR M T. ostriniae %545 200 Fh B
BPARE I E AR ICHF ERAL, Ric w3
S B AR B R A AR A (22 ETE, 20065 25
AKESE, 2007), XHE5HHKEE S Callosobruchus
chinensis. I & & % C. maculatus, 3¢ 5 %
Acanthoscelides obtectus M. Lasioderma serricorne.,
HEZXR H Ceutorhynchus assimilis, XUGH H B3E R
5L Rhagoletis pomonella  BRINEZPR L1 R. cerasi;
58 B B RSENRE Pieris brassicae SEWIE P. rapae.
BRI % % 45 4k Lobesia botrana . BRI E K ME Ostrinia
nubilalis SAE B £ B 2 7= BRAT Ry O W2 58 R B
W U= DR 0 B B E B IR AL R, A
VAR A H AR NIRRT A E R R
( Szentesi, 1981; Messina and Renwick, 1985;
Klijnstra, 1985 ; Messina et al., 1987) , XU# B i}
Simulium damnosum & & Fh. H ¥ Lutzomyia
longipalpis B FEWL Culex quinquefasciatus 25 ) 7= P
W R EARIRRERER, M= REE R
R HEUE B RTEIR K IEL Aedes aegypti PR IZHL
VbR FELE . B33 B VB DR R R Y B Y
FERY, WA R R PR ER MERE A 2 3E 5 | GAfE
FIMERRERFER
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Table 1 Components and functions of partial secretions during insect oviposition
B d bk 22 R Tk FERIX 4 S 3R
Species Components Functions Targets References
ZEBH 9-FE-— =kt T-FE- =5 Pl FSS N G AR Hemptinne and
Adalia bipunctata =g S o = Ty AT H ! Dixon, 2000
LEBH HHEGER, BREERBE 22 TR E 29 Bk, 700 ok R . Hemptinne and
Coccinella septempunctata Hra o b FEH S Y BT R Dixon, 2000
RER ) ” s — -, . [l b B 3T Oshima et al.,
Collosshruchus chinensis FFARER EARTR I ER IR . T R \ = Z R H AR PR R B 1973
(0] 0
P Howlader and
. . OH PR R AR Ambadkar, 1995;
Lasioderma serricorne
Imai et al., 1990
« -serricornone
sFHRIET
CH,0H H
0—C—CH,,
OH |
HO i Katsoyannos
IRHEEDESE AR R OH 0 FHEREEE 005 urter
Rhagoletis cerasi WNNSOsR' HRBR . 1087
OR OR
RO
R
(1)R=H, R’ =H, Na (2) R=CH,CO, R’ =H, Na
R (I) GOH
RIRhr i OH QCH =CH—C—NH %:>—OH . R K Blaakmeer
Pieris brassicae o on PRI R R LR et al., 1994
(1) R=OH (2) R=H (3) R=0-B -glucopyranosyl
A4 98 o . FERIE  Thiey
Lobesia boirana HEERRNIR (BR) PRI E B R —— o al, 1992
BRI F R . b s . . . Bell and
Ostrinia mubilalis AR R AR AR LT R (R R TR PRI E B R [ ol e Carde, 1984
HEZELH Py NGRS N N 1771 . =
Ceutorhynchus assimilis fiE [%] /% . 15 -nonacosanonc 15 -nonacosanol PR SREER EIARHESL  Mudd et al., 1997
— o TFRA Co Hyy, A 1 AT X, AL THER N,
WAL Simulium T2, 1AMLTF 17 6L, 55 1 ASRTER RS - Rl PR
damnosum A NERN; H—F TN CyHy, A 1A ek FRERERE B E, 2001
o33, AL TEEAR S, XUEEAL B T bk > R Z A
SL5S . GRS Dougherty and
Lutzomyia longipalpis RER FRRRFRR 1 ol Hamilton, 1997
S s o N b
Culer quinguefasciaus (5R,69) 6-Z B4R 15— B A FRREGEER L Bk o, 2007
RS — . - [RIFR IR Ganesan et al.,
Aedes acgypti E+ R, (2) 9-T ARG FINREEER S 2006
i N B N AR
Desert locusts 1RZH, 1, 2-Z RS FINREGEER S EBH K, 2001
RHAW 6, 9-— b _IH%E FlEeE HE/NEME By Suiter et al., 1996

Periplaneta americana
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WAL, LR H=Ramy P&/ EER,
an ¥\ it ¥ Diprion pini. ¥y M B Xanthogaleruca
luteola F523W% Nezara viridula %5 B H ) 55 56 7= g 43
WHIRT LURREL A EAE = AR R Y, W5 | B A AR i
Chrysonotomyia ruforum . Y& YR #& Trissolcus basalis , B
/N Oomyzus gallerucae 255 7= Yl (Meiners and
Hilker, 2000; Hilker et al., 2002a, 2002b, 2005;
Schroder et al., 2007 ), WY E K & Ostrinia
Surnacalis YRR B FLBP 0 2B A BE A ¥ K 7= B9 HE
Uk BT SR PR 0 T K M R HIR MR A B S I 5 | VR
(H B HE 58, 2004 ), M 3E Y K Wk Periplaneta
americana YRS R B 6,9-— BBk A S B,
Xt 77. 6% MEPELE /N1 Aprostocetus hagenowii 75 W 5|
YER . BIGSESLIE Rhagoletis mendax BEAE R K
H W% Diachasma alloeum FIF=BRtRiCfE B R, MM
HERAER KB ICYIAFTE I 7K SR 7= 5 (Stelinski ez
al., 2009) ,

B A =0 4 i = IR AR AR B R AL RN
REMIBF R EE SR (R 1) R B AR, =50
IR B RN LFH RN, F R R r=
IMfERRIEEESR, RAMBEEWIEE M (Bell
and Carde, 1984)

2.3 RS YIRER S

DR B BRI S I BT R M B B BR R o X b
HRYRE SR Ceratitis capitata 5P &/ & B 20 B 42 B 43
WERW, Kb SF —-MKBEHENATEEREY R
(ceratotoxin peptides) , ELAPLIATE M, M7= O A
FHIX PR 5 1 44 U9 R Y B — 2 P18 4P 4K (Marchini
et al., 1997) ,

2.4 HfhThee

Ak, F SRS A ALY E A U W Lilioceris
Lilii fNBRAR S B Phaedon cochleariae 7= YR 4T R 13k
rHask, Bt e AT 7= 00 i 72 & B : AN [R] B it
R 5K B8 o i ) S A SR, PRI I
ESHE Y P9 B 4 2R 2 ik O SCAE A [R] i HR ) BH B R
F, BERER=NM MY EEBAEYRELA,
RS AR {71 Y8 1 Lilioceris merdigera H7= 5P 1
Y3l AR R AL AR AL S, T BAR SR A P B
G UBH) BB TE 3R B AT 43 v PR g i 1 7= IR AL
XL E BF Y 2 W W VT B -5 BRI IR T RE A 0%
(Miiller and Rosenberger, 2006)

3 EBHRFNSMIESMEFE

TP ELE R R E = IR R, IR

ETIRRM BT, tRE TR
K, —MRIBZH=, FrLL, HRE HE =50 53 Y
ok B MR ATE R GE, ELAEMER AR R G A A
H, DR —KKEHIN R E, BRI AR 2
WRF=IR I I EEORIRARE . B8 H X &
A PS5 7 B 5 B M T B AR 2 0 K B JROPR K
W, R BRRG RN E E ZESM b (B #E4E, 2005) .

SREL I SRR T B A R R B, PR
W FE R H MEPERTAR . 48 AR IR R
B SRLAE A0 e B T o 14 i D 2 A e S ) AR
JI 43 VAT JLA ; e MBS P YA 20 R AR AT B A, T2 P
—Xf FF F T r i B P B AR o BRI A 25 RV
T LS 5 17 246 e ) B0 386 B2 O 0 F AR B R TS RE 1Y
—XFIERRATIBIE B, (BHIE RS TR E 2, B 7
KIS w3 H oK 6 1 BR R 5% A8 B
22, S UADIE LRSI B 22 ORI, BRC BN
(ERAK, 2001),

YR = IR B AL, 7= B9 43040 e A P HE
B 3 S5 A [ A R B R SR B AN, AR SR
KB M= R IR IR R OB A . BAAZIR
PR R A, PRI R T EEIEM
B 20, DR, TR B —HE ™ it
FRLAXT = BB 43 I ) Fe B A K, N AFTE I 8K
AE o FASRIR AR = DR S UMY R T M
FEBERM RN, A5 I At 147 B (19 ) §E ( Anbutsu
and Togashi, 2001 ; i fEFE 4, 2008) , FR4-ME R
FEIRGT A S G RN E S F B S &
WAL, BT RE F 2R B 2R ZERT AR (4R, 2008)

B = BB 43 Wb = B AR L5 B R R TR A5
B Z, MR DRSS NE P IE R B
7 M E RS [F AR R S RS 105 B R R IR
W E. I EHEY g FEREFERILEER
AT RESR B AL FQBR VFE AR S 7 DA N BP BL AR AL (BR
HAMBRE, 2005; REFE, 2007), KEH
SR SRR A 7 N R £ R 2R 0K 1 M R ) A B R
(R EFE, 2000) . TXGH B H 457 IR RREAE S
2t 2 O AR 40 04 ¥ ( Dougherty and Hamilton,
1997) . XU H ) FEML Culex tersalis i ZZ 18 Musca
domestica 55, HIBNEAFIFE R R, P INA /16
FH_E(ERHE, 2001 ;Jiang et al., 2002) , HiH it
R IR O A IR RGBS e TR I R s 1
e, TR AR R TS | 15 B AT AR W Y B AR HE R )
(Hilker ez al., 2005) . #ARE F 55 U048 7 W 62
N, AU AT RN R0 2 G PR R 26 45
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Yy, 5| PP 4 ¥ (Hilker et al., 2002b) , Prokopy
(1981) BIF5T T 3P 5 S8 7™ B 40 16 5 B 28 19 7 AR 7
£, RR=IRMEGEE RN FEHS AP W
HL P WBNEACTE P, 7 51 B 38 3k 7 BP A% 4 3 ¢
BB = IRAL Y o %o H e 255 FRbE o = B 5 8 R B
FRY, FIMEIEE RS RESE T HTH
HHR(EHK, 2001),

4 BRI R EY

XPIERE MR R, SRR R PG R
AR, EOLURA BB “ e A4 ik
eRe” B KA R AL & B e, Y TRk
Megacopta punctatissima W 5 7= HREF, /NI ELA00URE
BWEVIRBIINR |, BURBANA REILAET, WO
rh AL S AR &l 2R i B AN SRS U e A AL
AR, FHUCETRN, SRS HE e O o M oA AR AR T
H: W AE (Fukatsu and Hosokawa, 2002 ; Hosokawa et
al., 2005) , XJJ6JR B R4 7= IE 43 WY HAEY
M EIEFRR I, WA B, FEARPUER
Fie, P=BRAE S WA 5 L DA A 1 45 B AR AR AR
W S IE AR FER) BB, G A T K 4 4 HTA] 5
fesE7E (IR FTKER, 2006) . FK4FH05 0
Y g s A B ERMAEY, KR4 AR
A B o P BRI TS YL IR e, FAWIIES)
HIEIN5E, SERURE ML s . X L AR )] R
HhREFRA R (Jin, 2008)

5 BH&MSBYHNANRE

I B He = 90 43 W P A5 R R X = BRAT A A
PWHTERPIRMRE AR L HIE, Katsoyannos
(1975) B R FH 7= B0 Sk 15 B 2K By 1A R0 A Bk 52 i
BUSH BBITARCR . SR INREFERA
B WG 47 04 Opius lectus 7= SR EIAE T, T4 5% 1k
T A E ARG AT A 3 LA, R ] {3 5 50 e
72 B S5 5 2R X S e A ) 7 BRSBTS M )
JBE 3tk (Stabler et al., 1987) o FH7 IR (0 B0 B
RERFBERAENFZERNE X B LB TR
if, Olagbemiro %538 M —Fift ] P A5 AH ) {4 4% 2] 3
FAEYETA R LG B IR GBI =R B R,
B REAR T %7 IR 5 B R B A 7 A (Mboera et
al., 2000a, 2000b; Olagbemiro et al., 2004 ) ,

B 7= BB 43 W T 7 A N PR N AN ] LA A

REFATE , AL =005y e AR T
Y, AKEERNTFFREERATRILFTEFRNE
BAMAG, EARMRRAFERELE, T
2o AR HUR) B B 1 4R A BT HE 45 ( Douglas, 19985
Hosokawa et al., 2005) , fEHHL N F=50H B I,
72 5P 43 A RS B 4 4R B K ) 4 e R R PR E ELAW
ABEHPER . PRIR I AR T At
LIERL, R IR S w4 i e TR AR A T A
FZEA o XF 28 B B ™= DR i AR BP pIL S HE S 4
YRR RERAPIR, A A T EEF RREE
AR

S % 3T Wk (References)

Amornsak W, Noda T, Yamashita O, 1992. Accumulation of glue
proteins in the developing colleterial glands of the silkworm, Bombyx
mori. Journal of Sericultural Science of Japan, 61(2) ; 123 -130.

Anbutsu H, Togashi K, 2000. Deterred oviposition response of
Monochamus alternatus ( Coleoptera; Cerambycidae) to oviposition
scars occupied by eggs. Agricultural and Forest Entomology, 2(3) :
217 -223.

Anbutsu H, Togashi K, 2001. Ovipostion deterrent by female
reproductive gland secretion in Japanese pine sawyer, Monochamus
alternatus. Journal of Chemical Ecology, 27(6): 1 151 -1 161.

Bai SX, Wang ZY, He KL, Wen LP, Zhou DR, 2004. Olfactory
responses of Trichogramma ostriniae Pang et Chen to kairomones
from eggs and different stages of female adults of Ostrinia furnacalis
(Guenée). Acta Entomologica Sinica, 47(1) ; 48 -54. [ E# I,
FIRE IRER, SCAEE, KRR, 2004. T ok 45 % R 84 3f Y7 9
FRERERORIER L. R, 47(1): 48 -54]

Bell WJ, Carde RT, 1984. Chemical Ecology of Insects. Sinauer
Associates, Sunderland, Massachusetts. 205 —224, 301 -330.
Blaakmeer A, Stork A, van Veldhuizen A, van Beek TA, de Groot A,
van Loon JJA, Schoonhoven LM, 1994. Isolation, identification and
synthesis of miriamides, new hostmarkers from eggs of Pieris

brassicae. Journal of Natural Products, 57(1) : 90 —99.

Braks MAH, Leal WS, Cardé RT, 2007. Oviposition responses of gravid
female Culex quinquefasciatus to egg rafts and low doses of
oviposition pheromone under semifield conditions. Journal of
Chemical Ecology, 33(3): 567 —578.

Chen HC, Cheng JA, 2005. Insect host marking pheromones. Acta
Ecologica Sinica, 25(2) : 346 —350. [ A4, BEEK 2%, 2005. B
BFERICHEER. EB¥M, 25(2): 346 -350]

Chen JA, 1994. A preliminary study on the biological character and
control techniques of green slender planthopper Saccharosydne
procerus (Matsumura). Journal of Huazhong Agricutural University ,
13(1): 40 -45. [ B2, 1994. K& KRR R BiTA
REFIBHIE. EhR R, 13(1): 40 -45]

Dougherty M, Hamilton G, 1997. Dodecanoic acid is the oviposition
pheromone of Lutzomyia longipalpis. Journal of Chemical Ecology,
23(12): 2657 -2 671.



1014 B 23 Acta Entomologica Sinica

52 %

Douglas AE, 1998.
symbioses: Aphids and their symbiotic bacteria Buchnera. Annual
Review of Entomology, 43: 17 -37.

Fukatsu T, Hosokawa T, 2002. Capsule-transmitted gut symbiotic

Nutritional interactions in insect-microbial

bacterium of the Japanese common plataspid stinkbug, Megacopta
punctatissima. Applied and Environmental Microbiology, 68 (1) :
389 -396.

Ganesan K, Mendki MJ, Suryanarayana MVS, Prakash S, Malhotra RC,
2006. Studies of Aedes aegypti ( Diptera: Culicidae) ovipositional
responses to newly identified semiochemicals from conspecific eggs.
Australian Journal of Entomology, 45(1) : 75 —80.

Hao DJ, Yang JX, Dai HG, 2008. Research progress and prospect on
chemical ecology of Monochamus alternatus. Chinese Journal of
Ecology, 27(7): 1 227 - 1 233. [ i8R, HEIE, MEHE,
2008. MABRALAEESY. EE¥ARE, 27(7): 1227 -
1233]

He CL, Wu GX, Sun DP, 2004. Advances in research of Apriona
swainsoni. Journal of Northwest Forestry University, 19 (2): 103 -
106. [WFH, REF, HFHE, 2004. FEKERF PR
J. VHALARAEREAAR,19(2) : 103 -106]

Hemptinne JL, Dixon AFG, 2000. Defence, oviposition and sex:
Semiochemical parsimony in two species of ladybird beetles
(Coleoptera; Coccinellidae)? A short review. European Journal of
Entomology, 97(4) : 443 —447.

Hemptinne JL, Lognay G, Gauthier C, Dixon AFG, 2000. Role of
surface chemical signals in egg cannibalism and intraguild predation
in ladybirds ( Coleoptera; Coccinellidae). Chemoecology, 10(3) :
123 -128.

Hilker M, Kobs C, Varama M, Schrank K, 2002a. Insect egg deposition
induces Pinus sylvestris to attract egg parasitoids. The Journal of
Experimental Biology, 205(4) ; 455 —461.

Hilker M, Rohfritsch O, Meiners T, 2002b. The plant’ s response
towards insect egg deposition. In; Hilker M, Meiners T eds,
Chemoecology of Insect Eggs and Egg Deposition. Blackwell
Publishing, Berlin. 205 -233.

Hilker M, Stein C, Schroder R, Varama M, Mumm R, 2005. Insect egg
deposition induces defence responses in Pinus  sylvestris:
Characterization of the elicitor. The Journal of Experimental
Biology, 208(10) : 1 849 —1 854.

Hosokawa T, Kikuchi Y, Meng XY, Fukatsu T, 2005. The making of
symbiont capsule in the plataspid stinkbug Megacopta punctatissima.
FEMS Microbiology Ecology, 54(3) : 471 -477.

Howlader AJ, Ambadkar PM, 1995. Oviposition deterring influence of
female body wash in tobacco beetle, Lasioderma serricorne (F.)
(Coleoptera; Anobiidae). Journal of Stored Products Research, 31
(1):91-95.

Hurter J, Boller EF, Stidlere E, Blatrmann B, Buser HR, Bosshard
NU, Damm L, Kozlowski MW, Schoni R, Raschdorf F, Dahinden
R, Schlumpf E, Fritz H, Richter W], Schreiber J, 1987.
Oviposition-deterring pheromone in Rhagoletis cerast L. ; Purification
and determination of the chemical constitution. Experientia, 43(2) :

157 - 164.

Imai T, Kodama H, Chuman T, Kohno M, 1990. Female-produced
oviposition deterrents of the cigarette beetle, Lasioderma serricorne
(F.) (Coleoptera; Anobiidae). Journal of Chemical Ecology, 16
(4):1237-1247.

Jiang WJ, Ji BZ, Liu SW, Song J, 2005. Advances in the studies on
semiochemicals and olfactory receptor mechanism in adults of
cerambycid beetles. Acta Entomologica Sinica, 48(3) : 427 —436.
[YCEss, Rfirh, B, RS, 2005. R4z B R KW
SRS YURIBTFE B, B4R, 48(3) : 427 -436]

Jiang Y, Lei CL, Niu CY, Fang YL, Xiao C, Zhang ZN, 2002.
Semiochemicals from ovaries of gravid females attract ovipositing
female houseflies, Musca domestica. Journal of Insect Physiology,
48(10) : 945 -950.

Jiang ZY, Tang ZX, Shao SF, Jiang HZ, Jiang PF, Fan HZ, 2004.
Bionomics of Aristobia voeti Thomson. Forest Pest and Disease,
(5):26-27. [BZx, BER, BERE, P, BWE, &
TUAE, 2004, 4 BE 7 K 24 A W 2 AR PR R0 4. o [0 2R b e,
(5):26-27]

Jin F, 2008. Studies on the composition, origin and function of the
secretion which discharged by female adults Apriona germari
(Hope) during the stage of egg laying. PhD Dissertation, Nanjing
Forestry University, Nanjing. 49 —63. [ 4, 2008. FK4-F=5p
SRR SRRA DRI, B B E Al R
PEIC. 49 -63]

Jin F, Ji BZ, Liu SW, Tian L, Gao J, 2007. Studies on the anatomical
structure of ovipositor and the gnawing nidus and oviposition habits
of female adult Apriona germari. Forest Research, 20(3): 394 -
398. [& R, fEfirh, XBER, M, Jik, 2007. FX4- MR
H 7 B SR ARR F 0 2200 B BN I MEBE S, MOk RMEBIESE, 20(3) ¢
394 -398]

Jin F, Ji BZ, Liu SW, Tian L, Gao J, 2007. Study on ingredient of the
oviposition secretion of Apriona germari (Hope). Journal of Nanjing
Forestry University ( Natural Sciences Edition) , 32(2): 83 - 86.
(&R, RO, XIBER, M3, Wik, 2008. R4 ZIHE =50
IR By B RO K2R (B ARIERR) , 32(2)
83 -86]

Jin YX, Xu MK, Chen YY, Jiang YH, Du X, 2005. Extraction and
two-dimensional electrophoresis analysis of proteins from the
colleterial gland of silkworm, Bombyx mori. Acta Sericologica
Sinica, 31(1): 97 -99. [ B, HREZE, KEM, 2XIE,
££, 2005. ZR 7 Y Y A B JHC 43 98 0 ) 2 19 B L 1) L 9K 4 #
IR, 31(1): 97 -99]

Katsoyannos BI, 1975. Oviposition-deterring, male-arresting, fruit-
marking pheromone in Rhagoletis cerasi. Envir

4. 801 -807.

tal Entomology ,

Klijnstra JW, 1985. Interspecific egg load assessment of host plants by
Pieris rapae butterflies. Entomologia Experimentalis et Applicata, 38
(3):227 -231.

Li GQ, 2006. Host-marking in hymenopterous parasitoids. Acta
Entomologica Sinica, 49(3) : 504 -512. [ Z=H ¥, 2006. U4
YA EAMCHT SR, B, 49(3) : 504 -512]

Li SP, Chen XL, Han GL, Ru YL, Chen ZR, 2006. Bionomics and



9 & . BHFEIA WY e R O X eE 1015

control of Ricania shantungensis. Forest Pest and Disease, 25(3) :
36 -38. [ Z=05, BB, shEAE, FWmW, PRii, 2006. L
IR WA WA R R AT, T EBRMOR R, 25(3) : 36
-38]

Lian YG, Wang SQ, Bai SX, Kang ZJ, Wang ZY, Mo TL, 2007. The
effect of volatile infochemicals on host selection behavior of
Trichogramma ostriniae. Acta Entomologica Sinica, 50(5) ; 448 -
453. [ZokE, £RF, amf, REL, ERE, B,
2007. RS BAE PR TR F AR IR 0 25 E R BRAT Ry 9 5
. BHAI, S0(5): 448 453 ]

Marchini D, Marmri L, Rosetto M, Manetti AGO, Dallai R, 1997.
Presence of antibacterial peptides on the laid egg chorion of the
medfly Ceratitis capitata. Biochemical and Biophysical Research
Communications, 240(3) ; 657 - 663.

Mboera LEG, Takken W, Mdira KY, Chuwa GJ, Pickett JA, 2000a.
Oviposition and behavioral responses of Culex quinquefasciatus to
skatole and synthetic ovposition pheromone in Tanzania. Journal of
Chemical Ecology, 26: 1 193 -1 203.

Mboera LEG, Takken W, Mdira KY, Chuwa GJ, Pickett JA, 2000b.
Sampling gravid Culex quinquefasciatus ( Diptera; Culicidae) in
Tanzania with traps baited with synthetic oviposition pheromone and
grass infusions. Journal of Medical Entomology, 37: 172 —176.

Meiners T, Hilker M, 2000. Induction of plant synomones by oviposition
of a phytophagous insect. Journal of Chemical Ecology, 26(1) : 221
-232.

Meng GL, Xiao C, Gong XW, 2000. Progress in the study and
application of oviposition deterrents of insects. Acta Entomologica
Sinica, 43(2) : 214 -224. [ HE¥%, H &, 53¢, 2000. &
PRI R BT R RN . B, 43(2) : 214 -224]

Messina FJ, Barmore JL, Renwick JAA, 1987. Oviposition deterrent
from eggs of Callosobruchus maculates; Spacing mechanism or
artifact? Journal of Chemical Ecology, 13(1) : 219 -226.

Messina FJ, Renwick JAA, 1985. Mechanism of egg recognition by the
cowpea  weevil,  Callosobruchus  maculates.
Experimentalis et Applicata, 37(3) : 241 -245.

Mu LL, Li GQ, 2007. Recent advances in marking pheromones in

Entomologia

predatory insects and mites. Acta Phytophylacica Sinica, 34(1) : 96
- 102. [ FEH#], 2=, 2007. AR BMIMCHERRMR
R YRR, 34(1) 2 96 -102]

Mudd A, Ferguson AW, Blight MM, Williams IH, Scubla P, Solinas M,
Clark SJ, 1997.
oviposition-deterring secretion of cabbage seed weevil Ceutorhynchus
assimilis. Journal of Chemical Ecology, 23(9) : 2 227 -2 240.

Miller C, Rosenberger C, 2006. Different oviposition behaviour in

Extraction, isolation, and compositon of

chrysomelid beetles; Characterisation of the interface between
oviposition secretion and the plant surface. Arthropod Structure and
Development , 35(3) ;: 197 -205.

Olagbemiro TO, Birkett MA, Mordue Luntz AJ, Pickett JA, 2004.
Laboratory and field responses of the mosquito, Culex
quinquefasciatus, to plant-derived Culex spp. oviposition pheromone
and the oviposition cue skatole. Journal of Chemical Ecology, 30
(5): 965 -976.

Oliver TH, Timms JEL, Taylor A, Leather SR, 2006. Oviposition
responses to patch quality in the larch ladybird Aphidecta obliterata
(Coleoptera; Coccinellidae ) ; Effects of aphid density, and con-
and heterospecific tracks. Bulletin of Entomological Research, 96
(1):25-34.

Omkar, Pervez A, Gupta AK, 2004. Role of surface chemicals in egg
cannibalism and intraguild predation by neonates of two
aphidophagous ladybirds, Propylea dissecta and Coccinella
transversalis. Journal of Applied Entomology, 128 (9/10): 691
-695.

Oshima K, Honda H, Yamamota I, 1973. Isolation of an oviposition
marker from azuki bean weevil, Callosobruchus chinensis (L. ).
Agricultural and Biological Chemistry, 37(11) : 2 670 -2 680.

Prokopy RJ, 1981. Epideictic pheromones that influence spacing patterns
of phytophagous insects. In: Nordlund DA, Jones RL, Lewis W]
eds. Semiochemicals: Their Role in Pest Control. Wiley Press. New
York. 342 -406

Rosi MC, Isidoro N, Colazza S, Bin F, 2001. Source of the host marking
pheromone in the egg parasitoid Trissolcus basalis ( Hymenoptera:
Scelionidae) . Journal of Insect Physiology, 47 ; 989 —995.

Schroder R, Cristescu SM, Harren FJM, Hilker M, 2007. Reduction of
ethylene emission from Scots pine elicited by insect egg secretion.
Journal of Experimental Botany, 58(7): 1 835 —1 842.

Stibler E, Schoni R, Kozlowski MM, 1987. Relative air humidity
influences the function of the tarsal chemoreceptor cells of the cherry
fruit fly ( Rhagoletis cerasi). Phsiological Entomology, 12(3) : 339
-346.

Stelinski LL, Rodriguez-Saona C, Meyer WL, 2009. Recognition of
foreign oviposition-marking pheromone in a multi-trophic context.
Naturwissenschaften, 96(5) ; 585 —592.

Suiter DR, Carlson DA, Patterson RS, Koehler PG, 1996. Host-location
kairomone from Periplaneta americana ( L.) for parasitoid
Aprostocetus hagenowii ( Ratzebrug). Journal of Chemical Ecology,
22 637 -651.

Szentesi A, 1981. Pheromone-like substances affecting host-related
behaviour of larvae and adults in the dry bean weevil,
Acanthoscelides obtectus. Entomologia Experimentalis et Applicata,
30(3) : 219 -226.

Thiery D, Gable B, Farkas P, Pronier V, 1992. Identification of an
oviposition-regulating pheromone in the European grapevine moth,
Lobesia botrana ( Lepidoptera; Tortricidae). Cellular and Molecular
Life Sciences, 48(7) ; 697 —699.

Tian RM, Zhang YF, 2006. Research on the function mechanism of
Anoplophora glabripennis secretion from ovarian to the tree body egg
room. Inner Mongolia Forestry Science and Technology, 32(4) : 20
-24. [ MR, HER, 2006. YoJH B K4 98 5 WP ik
PNEERNLEIRTSE. WEE AR, 32(4): 20 -24]

Wang YC, 2001. Insect Biochemistry. China Agriculture Press, Beijing.
376 -395. [ EFH, 2001. B hAEWkY. LR FER R
4. 376 -395]

Wang YY, Zheng XL, Fu XH, Lei CL, 2007. Reproductive behavior of
the terrestrial firefly, Pyrocoelia pectoralis. Chinese Bulletin of



1016 B 23 Acta Entomologica Sinica

52 %

Entomology, 44(3) : 415 -420. [ ER T, HEWK, fH#HE, &
HI5E, 2007. M M. BRI, 44(3) : 415 -420]

Wei JR, Yang ZQ, Du JW, 2007. Semiochemicals used by natural
enemies as host seeking signal. Acta Ecologica Sinica, 27 (6) :
2563 -2 573. [ BRI, bk, H54s, 2007. REE HFH
15 BT RAF LSBT R, AR, 27(6)
2563 -2 573]

Xu SR, Wang SP, Wu SY, Xiao XQ, Zeng XH, Yu JL, Dai G, Luo C,
2006. Studies on biological characteristics of domestic reproduction
and development of Periplaneta fuliginosa. Chinese Journal of
Zoonoses, 22(10) ; 913 -917. [ 4B, FitF, 4%, H/D
L, WM, KR, WA, B, 2006. B RuRE Py E .
KR WEYFRENR. PEABILER%, 22(10): 913 -
917]

Yago M, Mitamura T, Abe S, Hashimoto S, 2001. Adhesive strength of
glue-like substance from the colleterial glands of Antheraea yamamai
and Rhodinia fugax. International Journal of Wild Silkmoth and
Silk, 6: 11 -15.

Yoshida K, Nagata M, 1997. Adhesive strength of the glue substances in
the colleterial glands of the silkmoth, Bombyx mori. Journal of
Sericultural Science of Japan, 66(6) : 453 —456.

Zhang YH, Hao DJ, Wang Y, Dai HG, 2006. The mating and

ovipositing behavior of Monochamus alternatus. Chinese Bulletin of

Entomology, 43(1) : 47 -50. [ 3Kk 5, MER, E 4, BEH,
2006. #ASR KA R AH 5 AT A MM, B ABAIR, 43
(1):47-50]

Zhu BJ, 2005. The Research of Colleterial Glands and Its Secretion in
the Silkworm Moth. MSc Thesis, Anhui Agricultural University,
Hefei. 4 -21. [ RfRfa, 2005. Z2 SRt AR B Koo W BB 5.
A BRURM REB LA 3. 4 -21]

Zhu BJ, Liu CL, Dong SZ, Hu XL, Wang JL, 2003. Preliminary study
of colleterial glands and its secretion in the silkworm, Bombyx mori.
Acta Sericologica Sinica, 29(4) : 436 —438. [ ZR{ffg, XIH R,
FRESK, B, EEAR, 2003, FEE OB B 43 WA 1K
BT, BALRL, 29(4) : 436 -438]

Zhu BJ, Wu JM, Lu WK, Liu CL, 2004. The study of adhesive proteins
in the colleterial glands of Antherea pernyi. Acta Sericologica Sinica ,
30(2): 176 - 179. [ ARfifd, R¥GEH, P, XHR, 2004,
VER BORERUIR & H R B W R R 2 BF 5. &R, 30(2):
176 —179]

Zhu JY, Ye GY, Hu C, 2007. Research progress on morphology,
secretion and function of Dufour gland in Hymenoptera. Acta
Entomologica Sinica, 50(6); 616 —620. [ R ZEH, HF4, B
%, 2007. JESEH B dit RARTE A S 4 W 5 Zh AR I F
FkfR. BHER, 50(6): 616 -620]

(BTGt RADE)



