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Abstract

Cotesia chilonis (Hymenoptera: Braconidae) is an important natural enemy of the
the rice stem borer, Chilo suppressalis (Lepidoptera: Pyralidae), which is one of the
economically most important rice insects in China. The physiological effects of
parasitism by this endoparasitoid on its host were studied in this dissertation . The
major results are summarized as follows:

1. Exteral morphy and development of immature stages of Cotesia chilonis

The egg of Cotesia chilonis is hymenopteriform , lacking appendages. The larvae
of Cotesia chilonis have typic larval morphological characteristics of Apocrita .
According to the width of head and abdomen , the length of body , the larvae appear
to be hypermetamorphic with three instars. The pupal period has two distinct phases:
(a)phase I : appears larvae-like; (b)phase II: exarate pupal appearance with a
pigmentation sequence of eyes ,ocelli, mandibles , thorax , abdomen , and antennae.
2. Research of the major parasitoid-associated factors of Cotesia chilonis

Cotesia chilonis female was found to carry a kind of PDVs and teratocyte as
major parasitoid-associated factors beside venom for the first time . Protein content ,
most of which was ranged from 25 KDa to 240KDa . PDVs were typical braconid
polydnaviruses with the following characteristics: There was one elementary
membrane outside of the virus particles in calyx , and inside of the membrane there
was one or some nucleocapsids ; They were released to calyx of the female with cell
lysis . The mature virus particles are mainly cylindrical ,and the length is various .The
particle has a genome comprising several DNA segments . The teratocytes originating
from the cell of the chorion of Cotesia chilonis are spherical or oval . When they were
released to hemolymph of the host ,there size increased rapidly . there were also a lot
of microvilli besides of the teratocytes.

3. Immune change of Chilo suppressalis larvae parasitized by Cotesia chilonis

The results indicated that compared with the unparasitized larvae, the
parasitization by the parasitoid resulted in a significant increase in the total number of
hemocytes and the percentage of mortélity of hemocytes .The percentage of spread

hemocytes was decreased. The phagocytosis of hemocytes was reduced. The
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encapsulation capability of hemocytes was also decreased, and showed significant
difference in 1-5d. The phenoloxidase activity of hemolymph was increased ,and
showed significant difference in 1-2d. The melanization of the hemocytes was some
a bit inhibited , and the bacateriostatic ability of hemolymph was also decreased .

4. Effects of the venom/calyx fluid from Cotesia chilonis on major immune

change of Chilo suppressalis larvae

When fourth Chilo suppressalis instar were microscopic injection with
venom/calyx fluid, total hemocyte counts (THCs) indicated that there was some
difference in the munber of hemocytes per milliliter of hemolymph as compared to
values obtained from the PBS-injected control larvae. The percentage of spread
hemocytes was significantly decreased, and the percentage of mortality of
hemocytes was significantly increased. The encapsulation capability of hemocytes
was also decreased, and after the 2 days there was no the significant difference. The
phenoloxidase activity of hemolymph was increased , but there was mainly no
significant difference . There were also some differences of hemocytes incubated

with venom/calyx fluid in vitro on the percentage of spreading rate + the percentage

of mortality and the encapsulation capability of hemocytes.

5. Comparison of immune-associated parameters in the larvae from different
populations of Chilo suppressalis

Some immune-associated parameters in the larvae from 8 populations of Chilo
suppressalis were detected. There were significant differences in the total hemocyte
counts, encapsulation capability of hemocytes and phenoloxidase activity of
hemolymph among different populations of Chilo suppressalis larvae. The result of
correspondence analysis of the immune-associated parameters suggested that the
populations of Chilo suppressalis larvae could divided into four groups for their
geographic distribution. The difference in the immune ability among Chilo
suppressalis populations might be related to the population genetic structure and the

enivornment.

Keywords: Chilo suppressalis; Cotesia chilonis, ontogeny; parasitism; immune

inhibition; microinjection; parasitoid-associated factor
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2 —EFERBARRENNEALS. B4, AREERERLAES
Bty =B A Bk M =B 18% (Oerke & Dehne, 2004), £ 3 #i & 1000 12
# 75 Carlini & Grossi-de-Sa, 2002 ), XA TR ERF HEFRAR 75.6
%7 (Beckmann & Haack, 2003). F#, EREHE LW LR K LEF K
FRREREGHESHAES, BANAERAEREFFEHNRETERE 54
5, BAFRABAELFRA, EEERREMAK 8.8%. RERK 24%,
B EAARRK 20~30%. B4 BEARADNK, EANEHAEEEA
B3k, TR, LAAK. SFIRARLHERNAERR —RKNTAREH
4.

EEBHERPERRLAFES. RERFRERELS. ROFHTR.
BPARBENEE. RARYTHELRNEENLXH, - ERENKRT Y
SHMEEMS. 8 LERS DDT FHELK, ERt 5 EXERMRERS,
R GERNANEERERATERRSERALT AR ETRENAIE. A
#. EATHBONREFBES (Casida & Quistad, 1998). HERRLAT
SHEER. ERFARGN. KGPE. RORGER FRFELNA. £
O BR B RA LB DRk, AR RERE RELEFRE DR AR
KERELHE.

Tk, BRES, HEAA, ZERERRFHEEIXR, AT
. 4 #, £ 54 32 F# (Pennacchio & Strand, 2006; Grimmelikhuijzen %, 2007).
FAMGEN—REENFRANRRERY, ERALHYERATIEE, £
BONERGHEARTEGR T A EEHRA. AT, EAlET, E40
KABERFARMEBRES, SHLEFIEEERUT A, KERANER
THBEFLEYHMALRANKE. FRECARFARSFEIMIH M
B, FAG DA TRIHFELAPOARLEELKEAT, FEXRDAGE
FABNG, FEREANTHTRREEANER.

= {¥( Chilo suppressalis Walker) /%38 B Lepidoptera ¥ # Pyralidae, %
Ao, ok, Rong EANRY, RABMINIEEAZ . KK
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EREMSE, VTRATE, NATER L RRL N E, sk,
VEEREAREFRNAERENE (EFR, 2007), HRAARKE. Bf
SRERBENEA (TR, 2006, HHHALE, BHAFLBTEKE
WERS, RARBFFLRTFETR, FERTELNBERER. HBLNE
RAEEH LANTEERE—RAFREREERE, 199). RE-MEFL
MEBMHEXEE, RELSTRH QM, b BT ¥ (Cotesia chilonis)k —
WEYEHEEFAE Y —, ARYENFLEN 10% ~90% , H{LHHE
MARIAREEZHLBHEAGARE, 1999).

SRBEBERENRREH RN R ENRY. Bk, hEERY
BENR QBN EHEAS, ALERERFZAHAR, AEH. REL
AR TRRER. Hhk, AXU-NE—— AR ABREL, T2
HAEERESEF T ANNAMRL TR AR FAR T EARR A
WEHRFRAAR, AELEAE: —ABEREEMERT. TEFLET
REDG. EARFERERFIY L EEARREOYHE, PEREARY
FAREOARBEE - MEH NN AER L, FHFLENFINE
BB AT RBENH, NARRKRAE TR,
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F-EXRER

EHFE—FABART, AFARENLERNFRAL, EHEUFLE,
REIERERELFAFEIR, Y SFIE—RAFAARE, TAREERS
FE, AEFHNHRBARBHARTHEIRARERRART T AR AE
(Beckage & Gelman, 2004), WRREFASHMALKLE. BREHREK
AL ERA SR A K. (Hoffmann%, 1994). A, FARRRIEARFR
RAFRIEFENRERE, WRIEH ARG ETFERAKRGTKT (Rivers &
Denlinger, 1995; Rivers%, 1999; Carton & Nappi, 2001; Rivers%, 2002; Beckage
& Gelman , 2004). EX—BH, FLERFFALRT, fiw, T PDV,
MEEE, VIPURF LMY B LERBF AN ERMIRNY REEE
HEEEEHM (Beckage & Gelman, 2004 ).

1 FASFARNEEARALEY Y
1.1 &M% &

RE g R A AR RHRENREEMNGHE BKE, SRS kL, AA
ARG EENE, BAREERZ TRBKEAR. ARRER. iR - UARK
EHMEEREARESR, BERALRFNERARNARENS, EXARENT
HARAGERTIRE, TPREENHEER AR (cellular immunity ) (Lavine &
Strand, 2002). BRm4H BHHREEEEE. £k, FERKODHEKEA
BENGHEARAY, RALARTFRAZPEE. BEARTHIALREIRE
AWER, BAENARNKTERNELDER (Yokoo %, 1995; Hemnandez
£,1999) . SHFRMRKRRDAREY R RERREQE X NEE S BN R
WRERN, XLERYBLALEDAREE. BAFANENEXRZETHER &
REAZEDERESRANNERY (BERFLEEN T d) RN 4

. AR,

AEFREDR, FLENFLATRUARFZREREHPERDARA L

B, HERE R SR, RRF L AR FRTR KL ERS LN %,
3
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WA F £ B ok 9 20 5% % 4( Stettler %, 1998; Beckage & Gelman, 2004; Asgari,
2006 ). f

FERFESFALE, AARRALHA-RANRE, vREHESE
Leptopilina boulardi % % W & 1§ F% Drosophila melanogaster ¥k M fL 41 o & 8 2
¥ B3 v (Carton & Nappi, 1997; Laborosse %, 2005), 458 8RNI E E4H
H—3% 2 A 3B 5 W B8 B A % (Eslin & Doury, 2006; Lanot %, 2001; Rizki
%, 1992; Russo %, 2001; Sorrentino %, 2002). B i M1 f% o fn 41 o 30 & 09 K 44
BN RE P nARA AR E AR, R-AREFSRRIAETHRET
% (Meister, 2004), FARHABIUEFIPESHRETERNLTAT,
ATREFEm B EEEERML, BRAFRFIhERKERLANAL.
%, R4 Drosophila BH KSR E MM (macrophage) (o fRR M 4HH ). ¥
Wi 408 (lamellocyte) FoB& M (crystal cell), ety bEEH
HABBRAHELE (FAENTL), AEESRMEEGALS RETRA
mp A — X AR B AR EF collier( col ) # B #9 % 34 ( Crozatier
£, 2004). ZERRBAMELFEERFESFAR, LhaREELMHLL
KERE, EEEABARFERN, ¥4 5 JAK/STAT. Timd % Toll 15 515 2 &2
HEHEESEF 4 TR 4 2 R K& (Wertheim %, 2005; Schlenke %, 2007; Carton
£, 2008). | |

AR EHEENREREARIRNXESR. Ra g EER L
AR LA E TRYRTHEBEN, VRS RO BRERFYE AR
HEREAEMAMERE, ZIRTEELT. EMAFURREEZETFHAE
(Lavine & Strand, 2002). FABZ UGN FEnahy ol T EZHLE
HFLEFRH AL D ARERPEMERNETES, BFRERERNERD
By, NTEFEhapagikA. Rac | foRac 2 % 2 # Ras XU GTP
B (Ras homologous GTPase, Rho GTPase), ® GTP W& AH AL —TAE, BR
B AE A RN EEAR, Racl ROAMEE FTRUHLAETF, Rac2 5k
WERMERAHE (Wiliams %, 2005, 2006). EREER—A C&E6%FH,
RAASETEREAN, TLERFSRARAES®, pEAITHE, BY
EREET. ERSHRRERAS (Nakhasi £, 1998), Fl, T5 kb
HEER. AT, RENLREELEEEX (Choi %, 2002; Asgari %, 2003). X

4
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WM ARERERTNERNES, BNHFEDARNER, AEFAZFERT
GERREFINERELES4NAE EHEAMR, FARRERANTE LA
kx4 te Y (Asgari %, 2003; Zhang %, 2006).

FAABEATREFIOARAKPELR DB LA, UENHEFED
ERHERPAER N ERBRARNHF AR LR, BF T DA
TUBREENERAERE, A, REEAETUELEN PDV RIIREZK
Lymantria dispar ¥ Ld-652Y M 2 AT (Kim %, 1996); K& HEE % C kariyai
# PDV 85| 4 Pseudaletia separata M4 vt i BB W R T (Teramoto &
Tanaka, 2004 ) ; BEfE & % ¥ Meteorus pulchricornis # VLP 86845 i 89 Bk fn 400
XEAT, HEHVEL DML 4 AT (Suzuki & Tanaka, 2006) ; AEMAE
¥ M. bicoloratus t PDV fu #1864 86 4 3L & £ RLBUK Spodoptera litura &
MR L £BT (Luo & Pang, 2006) ; HEAs bt PDV Rt MK
X B o0 BB 48 fE & 4 BT (Strand & Pech, 1995) , 3 HZ%#F 4% PDV &
’ GE A A B H2 A EE S M A KRG B E R EM Z AT (Suderman %,
2008) .

EFRRREE, REAES W LARABRFRN. £4EE+, BhA
e hnEAREEAEAG WAL AR XE, TEXRE Drosophila
melanogaster™® R 7 3 1 4} 2 & B #) 5% 41 . (Elrod—Erickson® , 2000). & ¥
BN SR LI WRAX NN ERESZE PREBERPR DL AR, TE
38 H N £ ¥4 40(1amellocytes)(Vass & Nappi, 2001; Schmidt%, 2001).

12 kB Ak

B A R AR K F AR AR REARANET. ERER
FEHFLERENS. AEH. BEZ. NMOapREES FRUEARETR
EAIRHAFS, pHEKRPHEERKS (Hoffmann, 2005).

FARBAEFERALRRERE LN IHFZAKEHTA. JAR
EANERNEBRER, SHRNGRRNRECERERER, BRI EAR
BREE A BDEABREE, BALERIRARDALERY KRALE (B
SUBENMER-NLEAREBRN, SE-RFLAREORNES) B
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FNBENRAREGEANPELEHN AR (REFWEK), RAFERLRA,
HZEBRREZLEREARNHANRAvEOBNHANAT. BUELEEX
EAREMEFXREHLZAE (PAH) FATHALRBEAR, HERARKEANL
KEBERO-2 EFM, HhEAR, FA-REEFARENEE, ELH— R
BABA KA RESEF B TR (Carton®, 2008). ARERERTE
FRAENSRRRBEAREREMHE LT X EAMR R (Sugumaran %,
1999). BENBK—BARUBENYAFETRANOERT, 2B —RF4
EME G RE (Wertheim®%, 2005). fEREBEETHE. Ad. R4,
BESY. BEXD. FRESDH. 5% &KX GADWUARENEA ST
A AEMAET (Dani%, 2003).

2. FARFENFELRKRANAR

C BARAFEAKEATHARERANR: —RWHEIRY, pUDER
b (EFP) Mg, RORNARE, RREENAESE, Hdf%E%. ¥
Efh (EP )L NERRARRKEFHE N ESHBREF EHEKINH
FENE; F-HREFIERLA, PRAREFRELC inanins 2R #F
FRH LA (Beckage & Gelman, 2004; Pennacchio & Strand, 2006), ¥ 4 ¥}
FELKAFWRABELRERRFEESR AR, £XKETERABNER. &
FRARFARTAR, B THARYUHAFTEENMTRTIFEIRANERE
FERAR, RUZAZRLFIRFECANESREE, FUARIFEREQH
AAKTHE, KPRFYATFELENRER.

AEFEAY, FE-ERFLEEFLE, RANODKEZAD)RE AR
A EELRATL. RPEAREENR DAL FHFEES. FRAEFERR
BAELRTNEEES, BYBATEREARY 22 ERHANXESRT
REY, FRXEEFORREMRE T, ETENBREHEALAE P RUFR
RXAEE, YEEHFAR, FLEZYuERACRTABONHELNAE
R, NI FRAEGELME F —ERFEHE, LR IEE Hyposoter exiguae
% & R SUK B Trichoplusis i 4 2173 B4 RETHARRARAERAES #et
I RENEFZEARE (Stoltz & Makkay, 2000); T &% £ 4 & 4 BB R3R

6
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WEEBEMEARNE, DN R EHE S Coresia kariyai F A BRI &
Pseudaletia separata 4y B EHRA AT EE¥REF X EHHM (Tanaka,
1986), # % A ¥e41 B W ¥ % % Microplitis croceipes % 4 #1 Y8 3 Bk Heliothis
virescens 4 BT F A EUHERRERD, EREMBINALFET
# 3K AT (Shelby %, 1994).
FARNEETINOYHETAKRERLMALRTERNRNALKEE,
MEEYFERRBIAABLBE NG RRIAREARBREANES. BT
ARFEEFEYHARELT TR EAZAN—HAL (Tanaka ¥, 1994;
Reed-Larsen & Brown, 1998). #@E # &M FYESH 2 HREEERTHK
¥, ARANLTOMAFIAAARERAR, BRFERYBATRLIA L
REFEHMBEESE% (Junnikkala, 1985; Tanaka &Tagashira, 1996), ik
AR ERRERR RIS T LY WHEEFENREKT (Tanaka &
Tagashira, 1996; Bai%, 2009).
%i%iﬁﬁ%ﬁ%?m?%iﬁﬁiﬁﬂﬁ%%iﬁmﬁﬁﬁmz%w&.
ATREEAFASRTIHARALERTTRAY, ERFLIRASARY,
MTiERFE A% 4EKLT (Vinson & Iwantsch, 1980). i, FAETHL R
Helicoverpa armigera ¥ % 337 Bk % ¥ Cardiochiles nigriceps, TR FETH ®F
FEE3. 4 BEE, HES REEHBAELE (Tanaka & Vinson, 1991). &
REEASARENFER T EREE, REHNEEZSRAFEAH
FBZE 7% (Lawrence, 1990; Tanaka%, 1994; Fathpour & Dahlman, 1995).

FAGFEE TR

FAMARAREEFASNFLETREARERANERAREQKEMN
WA, MEEDLREERAL (VLF) RERFHR (VLP) EARER TN
S ME T, RPN, EZHFEL (Schmidt%, 2001); FREBNEHA
B 8% 405 B T (Asgari, 2006); % ADNAR F(PDV)E XLRF £ MMM L
55 Fok % 0 £ B % & B F (Beckage & Gelman, 2004). i 4 £ E &3
£ XAPDV o d H 1 A B 38 B Ao b K.

EFESFER _FINEAT, BRNERREAFIRMER, TRARNE

7
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H B PDV 2 M/ A (Zhang% , 2004). 41 B W 1 % ¥ Microplitiscro croceipest) %
HERTHPWEFIENARLAANET, TERNERARABFINEKR
B, EEEHMNBEANERD, SELEEHAFINLEKZTRAEA (Gupta
& Ferkovieh, 1998). w400 X RAA XK AL N KR AR BB EAE
HHETHARRARBTEERAEENER, RERF AR DA N ER
HEMSNHER, FRIEEEFHARAREAREREA.

ERENRFERANFATTRNEARATE: ASUWEFLBES
HRBPRENFEERANER I RFENAARFRAFLRFEZRT, TR
BEAREEFENNEMARFERELT —BOE FECERREAHRFE
A7, BALFARNEN-—BREDKE. FE2RERTREFEN. TN
FARSHHEALTTOARER SR ERFR SN HEAREKET S
AEREERAARARSE. REESRERRE - RR)S, TERFEFAE
BHE-EHERE. R, FTETHERARFAREFIHRAALNER, &
ERYEERE. RERYFEPRERAGERE, 2004).

% 2-DNAJ % (polydnavirus, PDV)2 7 i 38 B 4 H Ichneumonidae $o%,
W74 Bravonidae % AL AR KA B — R RBHHAE, PHESRER
Ichnovirus#o % ¥ 7% % J& Bracovirus, [Fl & T % 2" DNA % #Polydnaviridae. PDV

WRAMEELEEA B EARE. REEVRMBEBY)HHFDNAS T4
B, FEEHREHNATESE. Beckage(1998)5F % X LPDVE I £ % L K 4110
EREEHPER, RRERBEHRAER, 5 X 1hRAEKE A (calyx
fluid). FARAEFRIBRY, ERERF-RIEHNF EHRN. PDVILESR
Epovins) W A EZEHBAER, —EHNFIAA, REEEARTER
* RELATRES. ¥, REFLZPHELL. G FPDVEFERAN
FE4, E, PDVEEF Y5 B b4 ZNH GF K EET2EEWebd%,
1998).

FA KB LE, RIREE FRTER 8 % B (serosal membrane)tk K % ## i B
HKEFEThES, RERSHESEH EH. WERBREFEOKEF HGH A
B, AASFERhEmEE Y, REARREREK, REKTEWFSE,
1B M #7428 (Vinson, 1970). —ANFEEHBEFTFANSH ERHE EH
7:8-8004N(Vinson, 1980), F—F 44, HMEM LR, B AL ENF LA E,

8
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ORERERERE, REXERD EERE, 1999; EH#%, 1999%; BE
AE, 2002).

Gl EAREYHARFLETENEEIRANEATAPRELHER
A A%, FAFEEFZHANTEAMEPBRAEAFLEERDFERE TR
B,
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E-F —HHEKBENMERTE

158%

FARHAESAYFEIABORTNES, KEFZRAGHARS, AW
AHFHEARAEKLE (Vinson & Iwantsch, 1980) . EH KX FRFAKENF
ARG EREE, EBHNETES K2 FERBOEEK T (Lawrence, 1986;
Tanaka%, 1994; Fathpour & Dahlman, 1995) . #{4n, % 4 T4 4 & Helicoverpa
armigera ¥ B kR E¥ Cardiochiles nigriceps FAFLTHRFELRS. 4
BEE, HES BEEIHENEE Y (Tanaka & Vinson, 1991) .

IRELERSARAF AN FE-FALZLATAR, ERHNRAIES,
ﬁ%%éﬁ%%ﬁﬁ%i%i&ﬁﬁ,Mﬁ%%ﬁ%i$ﬁ%i@ﬁ§?iﬁ,
- hE s AANFARKRETEN-RABRETAE, b4k
MFEAY, FERMFEAKATNARERERAFEESR. AL, £KE
FLERABHER, REARLTE, AECELFASRPHEFEOREALHK
EUWEW, mEEHSISESPDVREF TR FRRY AT ELRE O PER
EAEGEMEATZEIWH (Shelby & Webb, 1997) . FEBAFE AR
ALEEANERYEE. RYBERH. BARFETFERNHSERXA. Dong
% (1996) R KA, Hi R A% b8 F BB b VIR 50 B R B B 4 SRK
TREATERLETE., —WEERESFLFEE, HAKRKARAREY
W, FEHREGHE EFRERLBLARE.

AEZENW _MERRERFLE_MBERNEKSRTHAS, U TRR
FAREFERANNMELTRIR, N TREZFARFEANEEXRARR
£ &

e

b
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HOT KF A %40 X “HhERREEANMERE
2 MBEH®

1A

SAE: B PEARRLRRIRERAR MBS &, F WBEASR,
EATSHEEQSLIC , 16L: SD)KHLEE, HABAN20% HHEA, EAXE
BEFEE, WENK BLEURHEARMESE, 1979), RER-HES
oA TER. ,

SREARE S NEREEART ZBRIABE S RE, EATARE
(28+1°C , 16L: D)W —fLEH %, FLEALE, HU20% EHEX, #
B, £ENR-EHRNL 8cmx8. 2cmBHHEN, BEIL, REEAN
AIdEE S ARk, WREED, REFAFERFEN_MEY
h, EATSAEZ(28£1C , 16L: 8D)AK LA XRKR.

22 WUE

FEPBS R MEHNAER S, 25 ELeicaMZ 16A A BEK 5 Leica
MPS 30 | Eﬁ%iﬁﬁ?%%ﬁﬁiﬁﬁ#ﬁm

23 BRRE

o AR EAE2Mh A, ER2h AEHEFEHREAN
MR AT NEAE; 2h W, £R4h BH—%; 72h B, FR12h #
H-K, EZHAL.

3R
3.1 WHEHF

“HEEEEE LR TS EANR, HHREH (Nurse cell, NC) £ X
FRESNEREER (H21 A) . WARRKE, IAFELER, £ERA
BAE-FNETREEEN, TERSARHETEAPDVs HERHRS, &
ERABIBFEHTTN. ERIRFEANIRY, XAFHAIRAF 53R

1



HILAFF L FAAX HERREENMELE

AW, HRERTIEEE.

— A HE A 4 e 5P B T I8 B & (hymenopteriform ), — SR ATk (
21). WEREE, KEAAR022mm, FEAAHX0.07mm. & IFHEHH
S (E21B), FEAELR, RBFERLTZRVBA, BAHKHAR
(E21C) .

B 21 SHBEREERRENHER
A, RRBIE-AMRUHEFERADE B, RARI; C. RBEF,
Figure 2.1 Egg dissected from female Cotesia chilonis adult.
A Immature egg (E) anterior with a nurse cell (Nc) enclosed with ovariole sheath (Os); B
| Immature egg; C Mature egg dissected from the calyx region in the ovary.

B 22 %4 B REMEAAEE B4 2 ARH S Z AR RE R
Figure 2.2 Cotesia chilonis eggs (A) and/or embryos (B-I) dissected from parasitized Chilo
suppressalis at different time points. '
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HITAEFLFARX hEEREEMERE
2B RE

BHNFERNE, FHFEREA FHAZR (224); BEFEIAL
AR, WEAMRAREF LR, EERREVRERFEARE, LA
W RS REEZ (22BD) , BXEEIANREBBERY (22EG) , &
B, FHAMMLBIEE (22H1) . NER#NFEAAN, AXRERATES
it 72h, BREREEAR, ARBEK WEXTHESR.

33 4%

ShEAREENY Rk, B, BEEAAR, RE 12 MR, &
BREFHE. EERYEAARERAN; EREHET T, QR ZEEY,
WETAY, RARSEEETE R4 HADRE.

BB kK, RRPEREREN TN, RIEEARESEAY 3
AR, b, H2ABHNY R EFEHANEL, 3BT EAN Y
HEE A, |

039 45
038 4
e Bocly length
07 ’535
E 06 = 3
S %
% 0s 825
’é 04 é 2
& 03 g 15
o o P
tﬂ .2 1
01 05
o T T T ﬂ T T Y T 4 7
4d Sd 6d d 8d od 10d 4ad Sd od 7d 8d 9d 10d

23 AR AR E A R kBT R B E YR ARG

Figure 2.3 Larval morphological index of Cotesia chilonis in the larvae of Chilo suppressalis at
different times after parasitized



HILAERLERRX HEEREGMERE

H2.4 —HEEREETF RN

Figure 2.4 The larvae of Cotesia chilonis dissected from parasitized Chilo suppressalis at
' different time points

33.1 —-Mbﬁ

AR ERTN Y R ERR S, WS Rk EE, RRRAR
Ko, TEBWE24A). FEHETHEKEK. TEEN, 2F, APAHE
F %, B A(H 2.4B-C). 719 = AL B4 d AR KT BRA K ) 042-0.505mm,
CE 4 01100115, BF (HERELR) 40900095 mm, BH—KHLH,
KK (FAERRME) % 1352-2.600mm, XF4 0.159-0.514mm, BE (&
REFA) 4 0.318-0.594 mm.

ESCHO_MEEEEE—RY LW RTHHAAR 2-2.5d.

332 @4

BAEEER, HAEEWTL, BR2FHE, 12 %(HE24E). 2
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ALK F AL F40# X “HERREGMERH

B btk (CFEERRNE) % 2.694-3.402mm, % F 4 0.514-0.659 mm, J§
B (HEREA) 405940764 mm. H# B REEK, 2 By s ALEHRLT
WRAMEHRNEEE N EE. (B 24EF).

F2SCH AR EE - W4 R E AR 2:2.5d.

333 @4 %

ShEEKEE IRk as, 28R, APHALEREE, WY
(B 24G-D). @4 a4 itk (FEERRMK) 4 3.046-3.089mm, XK
4 0462-0.627 mm, MK (HERREL) 4 0.728-0.768 mm.
EBCH -_AEEARESE =R NRFIMANA 1-1.5d,

B 25 BB ERBEHNE TR

Figure 2.5 Cotesia chilonis  prepupae (of the pupal phase I) and some of pupae(of the pupal
phase II) . Prepupa in the freshly formed cocoon(F).

34 %

“HESRESUUEERELEN, AEAREE, SHEEERR, WIHE
MAKFENEEEEL(E 25 F)._ AR ERENARENARFERS,
MBEEZHER(E 25AE), FHERER.

SHERREETRENNY R, BEARREZEE, I ALELRANT L.
£ 1 WRABERA, BALEE, L. B, BoF¥UE, TURENEE 2
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HILAF AL LR X hEEREEMELE

MR, FeukBEEHME, 3R, BALVHE, DBUFHK. B

1d ERGELBREELE, TEEPRANIZA. BLE 2 RAYES

HEHEE, ERMHAT K, FRAL.
EBCTH_GEEREERNRT MO NI REAS,

: H26 —fLEERERHMAE IR
Figure 2.6 Cotesia chilonis pupae (of the pupal phase II) in dorsal/lateral/ventral view .

Magnification, 20X.
4 #ik

FERAEAFERRPRANE R RN LRERAERNEA. NFLE
MREBNFEEFERA, FEFERAKY. FEREFERAKTHIRE
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H T AFEREFAAX “hEEREEMERE

EXFEIHERLZENEF, RERFFINAKRE, ERFLEETUERS
FRAEEHEEANFIRAKNFAR X BRIEECEFIRAEFRE. — 4
BAREBRRE My BFLR, —HEHRLS-ME, —HEEAEET
UFLFARN RS, EaTERYERMNENE, ERFERREK;
T4 R FEERTRIBRE, TRRNY A FERGERF LR KE
BhE, ERAB ARG A T AEEEEREARBHET REXR
%, |

SHEERERFATER, SAEAK TR MR, EFENH, HERK
ERENN, BRELTH, REFHEK. TNTHLRETS, ELENFA
UHTFHBRARINRI L EEHEEMBNAKRY, FEFEZ AR
HEREA, MREEEME.

FAEKWIT IR R RN AR >N RAE o FAMEEM (Flanders,
1942) . BAMFASAARNIE, RIHRERXANTAER, THAY
WW%%E$%,%%ﬁﬁ%%%%i*ﬂﬂ%%i%%&%%%kﬁ.%&ﬁ
BRERET, ARENFEYS, ERXHRSETEAKF (Quicke, 1997).
FREAES R XBPHEEERE, ANTREEFTURIH KA HETL
RBHEZR, ARF-ERFNTEERA, BRNAHENLRNR TR RE
W (Le, 1995; Quicke, 1997; Schlinger & Hall, 1960) . ={bif & 4% Kt
WAFARNABUNE TP INKERTEEARERK. EENNERRE
REd, FEFELHEAFEIORE P RHRRERN R, FRb B RRE
AEGEBELANNARTIHREK. A TELMFLARNERRTIRF Y
HEME AR, ¥ Proon palitans (Schlinger & Hall, 1960) fuCotesia
vestalis (Yu, 2007) . King %A (1969) # % & 3 A b 8 57 4y 9 B BB K
M HETEL; LeRalech Ay FAMENREHLYIRE, Wiepoilina, TR
AMEHEXENRRAA, LRNEERS, o3k, Epidinocarsis lopezi. ¥
W, —ESEEEGTETEARR. H4 —HEEEELEFRENLAFE
#wR % (Arthur, 1961) . E#& (Davies & Vinson, 1986) . 5454 (Hagen,
1964) Z XN B,

EeafEs (RER) —#, SLEEREEEEEET IR DK

B, BEHREELE, ACHWEEREREY, — KD F3X, HEFKAE
17



WL A ¥R+ EAAX SHEEREENMREE

ERNEEIEA NS ~0X (H), TEFKAEERAANSIRAT. B
MTUEY, EEATEASNRREE S EEATH XML AREEAR EEEX
HHAERRENS.

LWRW, —HEEREENHENRIMI, B, WM BNY RE
FEWEAER, IR ERFERASE B EELE. WAFARY, E8Y
4 A3 AMA £ % Mt — /B 45 5 (0'Donnell, 1987; Shaw, 1991;
Carignan, 1995), £ LH & RATL I, A HE NI 2o 44 52 A
ZE10-12K, XTHERNEZBRHBERERFEAKR.

HHMEWFAE, DAL, —AEEREERINEY R, 2R
FERSEHFEN, BATARHNE, ERER, #HAHENXT, T
BORE, BEES, 8 A BB AR B M A0 3R . 3K 5 48 AR v 4R W I 3 (Albert, 1994),
FBERESE (£F, 2008) MXHF AR PHWRREEMFR KW,
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HILAFH L FARX “HEERERFEF LB TRENSHR

=% —ESEEETETERTRENIFE

15%

% % DNA# & (polydisperse DNA virus, polydnavirus, PDV), R#&F4&H&
WEH— X RN FEE. PDVs B—AX0BERAFE, 24 XEFRDNA
EE4, XEDNA XEAESA20~25 #AEEHDNA A B (Theilmann &
Summers, 1988) . REHAFREAFERENABER, ZERETLNR
A, DESHERAELRER. EEARENAEESHNELTLR P, |
ARAMHAEKEFENARNERAE, HKRH— B EELE(Hanm,
1990); BURENREEMERGELE LR, XERARHREXNH—
WGEREREE, BRENFHERBAK (Kel %, 1982) . PDV AHEI
S$EPEEpASTEE, UYURERTEEARANKERRE, HERHET
BB 5 — R AR E W (calyx—fluid), FIAERFEEAHFFRERRL
(Stoltz & Vinson, 1979) . BHERTF—EMFLETFHANF LG T ERN,
WNERAARERTHE, BYEFERFHE2R RTRAUERERLTHT9
(Stoltz;1990). WEARHERASEERERY, $EREAEHHFEL
FETFEARNSS I N AR, AEFEAKKY. HHFELHEALKT
EASETHAONESG, BHERERREFRFEERTREIEE—K
B SEREAHBHEFERE - RRA LR ER. ERARENED
BRAAMEN; TEAYSEENERRE ERFTEFZEERARIYELR
BPREZEHA.

AXENFHEE - T AEERERWIEFLRT, FAR-THZE
R,
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HITAEHEFAAX HEERES T EFLATHENS AR

2 HBEF

20 HREH

RE—E21,

22 H 4% PDV h ERAE

EHATRE - RN-ARERESNFER, HHEE 25%H K
CEBAERTICEHRRR, REHTHIRAERE:

BEE LA, A 0.IM, pH7.0 BB Z % M EAEE Z K, X 15min;
B 1% 8RR EREZH# R 1-2h;

BIEEEZH, A O0.IM, pHTO WA REH A EXBHEZ K, §X 15min;
A% ERE (£ 50%, 70%, 80%, 90%F 9S%EMKE) LB E
HAHEHTHARE, FRRELAE 15min, FA 100%&9 LBAE
—%, K 20min; &5 B4 KHLE 20min.
¢ REBENERENREH (V/V=/1) REHE 1h;
¢ AABEAN5AMNREH (V/V=3/1) LEH& 3h;
¢ GEEMNREREIE
BEASBERENRBEERR, 0CHRIR, FRACEFHFR. #
B 7 Reichert EH WA MNF WA, KE 70-90nm B, INFEHEKRR
PRAAEH XA S0% LB A ARE LA 15min, B FAH K JEOL 2
8 JEM-1230 B E e A+ ALK,

<%

+ < <

2.3 ERAWMEE SDS-PAGE ik

BE100 ¥ AERESEYE, KESR, HEICESAIRABHE
20 I PBS b, -80°CH: KK H#: ¥ 47 5 % . Bradford 7 5% & & % ¥ ; SDS-PAGE
kA D%HABIR, 25%RER, EIRE NN Tris- H ARBRE %A F
% WRBESOV.



FILASFLEMAX “AEARESEEFLBTRENS AL
2.4 WY 48 Mo Y T

RUTAERNFARN -HE, AEFTORTHERER, FXTRE
B mp R E B2 BER4% (LeicaDML MPS 30) # .

3 &R

31 AR L% POV Y EMEH

B EEHPDY ERENEE EAARARTAR (H31A), =
WEARESENENNRER TN - BEOUE, EBATEH AR EMEK
% (E3.1B) , REATFUERBANT AMEHARETET (H3.1C) .
RANFERT—REHER, KERARA, A& ERENER(E3.ID).

EERANSEREATRLAREE, AERENENS EENTEREN
Gu s lNg, BRERKAAENPDVs BT, ABHEAREAT, TU
W AR FERTFHALMFALEEKXE (H3LEF) .

32 HHBE

SRR EREY HAASR. —AEEPEAS BN SR
B, BASBLY REETRASENTS, SE2EERR.
S KB ARG HAT EN25240KDs, £ LHATEE HEBHARE.

H32 —HERRESRULBRAPERNENEO R K

Figure 3.2 Female reproductive system of Cotesia chilonis and SDS-PAGE of venom
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WL AF L FABX “HERRER I EFEETHENIAR

B 3.1 APDVs HEXAER (Vs); B ABEHPDVs BF; C R#
KAHWPDVs HF; DERBPDVs F; E EFFRANSEN, H FRENKEE
Figure 3.1 A Patches of virogenic stroma (Vs); B Virus particles with membrane; C Virus particles
were migrating through the cytoplasm and into the lumen of the ovary with cell lysis; D mature
Virus particles; E An egg in the calyx region; F Egg chorion was thick, multilayered and with

trabeculae;



HILAEFTEERAX —hEARES I EFLETFRAENIAR
3.3 BHAN

E3.3 R MR a8
A68h #JF;B-D ¥4 JE6-8d By LM
Figure 3.3 The teratocyte after parasitism at different time

A 68-hour egg B-D the teratocyte after parasitism from 6-day to 8-day

S AT B 4 B, AR B K. MERERE
SR IEL WL (E33A ), BREBAMH RER EH. %4 HERE
L, MERENES, TLRTEARYNBEARENRNRS, HlEL
B, WEPREES AR —NURER, HELEHRY, SRNENREREN
HABRAFIOKE S, PHRIERERFEENRA, MEA2RIFE
mREE. BHARERYEHEY, BHEFEOKE TG, HEFLE RN
t, RRAREEKA, ERYERTRTHLLR, AHVARNLTRR T T
—%, A—BRMNERANERRA (EH33B ) WBHARNREAABRAE
E#%E (H33C) .
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HILAFRLFURX “ABARES T ERE RTINS AR

4 it

ALBREHT AEAREE N EERALEFEPDVs RERT, ANRE
K, XHPDVshFARM#E FUIAT. IR ARERpFLEPLAMX
H, w0 R B4 Diadegma terebrans (Krell, 1987) . B JEHE ¥ Campoletis
sonorensis (NortonZ, 1975) « 4K 4 % ¥ Cotesia marginiventris (Hamm%,
1990) . 4 R4 % ¥ Cotesia congregata (Buron & Beckage, 1992) Foff A% #iK
B J§ % ¥ Chelonus inanitus (Wyder & Lanzrein, 2003) . i, AANF L%
WAREN % AHEPDVs 55H K —BHALH (Cusson®, 1998) . BRE=
EEFERNENREREREPDVs BT, EREFAHFEM, PDVs BF
MREEF—RINFEIHEN, ETAEARRXNEER—FHHA.

FAEREBYRAONPRESHNGF. FHXTHFEALZSANARIAALL
BRZ, AERANBEEXETEANEERINAR, EFESRBETX
AHERADEENEORBL, CNRFABKYFENXBABFENR

(Moreau & Guillot, 2005) , EWEEFEHEEHHEK RMARK. L4
HEAHELRERNTHELEATIOO DI BATEES, ALFARFAT
CRBEBATEES, mUGRTHEE. ZREEPEREKEA. gomeratus
LHEREEATENMATIO kDa (Leluk®, 1989; Quistad%, 1994) . T
BN E AR P EES K, Wk /N Eupelmus orientalis. BEBES. THE
REEs, PheMasgak, BEd e TEEEL NERTARGERS
(B T%: 2005, %&, 2005, Doury%, 1997; Parkinson%, 2002; Asgari%,
2003; Dani%, 2003; Moreau, 2004; Zhang%, 2004) . —HERHERE
ATEUEATEEURDNE, BEBURQEFLARRPF I ARNHTEE
WikERE AR,

B — R T SRR, ERETFASNEEER, BTH
BRI, EXAKEFINOES, EFAUNFARBFRREFENER
WER., BN TEANHNSY ARGENNTECEATRRFENTR, €
ExtTHBBOFENRA T2 RRERE. E B LTI E % Cardiochiles
nigriceps %, 817 95 1405 WA BRI B LB AN R EH, T FH
i%%ﬂﬁﬁﬂﬂﬁ%ﬁ%ﬁéﬁmﬂ@; BEEREMBIRY REKEFRL, RTE
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H LA F L F AR X AEERERZERLETRENSAR

41 R ) Y ¥ ¥ Microplitis froceipes. % 411 ¥ % % Microplitis mediator #1 /MR &
RE—BHEBAR, EAETBLHRELHRTREYHH (5 KE, 2000;
Zhang®, 1989) . EAEKF, RNKA-MEALEENEMBELREZ
EEEARY. S ARETARNKEENEE, THEAEFLEPNER
HREX, RTATRHAGEANEER-FHRE. HEFLBNET, UE
B#=FA (Vinson & Lewis, 1973; Gerling & Orion, 1973) , B4 HMAEE
T ¥ (Kandono%, 1995; Strand & Wong , 1991; Barratt & Sountherland, 2001;
Hotta%, 2001) . HERKESFHRBHSREHAR. &Y ARKTR
EXBNREE, THEIFESY LKL RVEREATR. AR
WAKEEEY AN R ETLREDRERZANAAT, RE—FHA.
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A LA F R FALHX “ABERESFEMF ARG

EmE AR EEFENFEERRRNDN

1. 5l &

BhakAARRARRY R FANNGHTBEE, SEEINEL, RA
WAt ALE, BERARREKRE THBKESR. AEREE. HE - HEKM
EHEERUEAEESG, BERLRFHERAREERBENH, BXEEENT
EARAUE SRR, L REEHREMMAR (cellular immunity ) ( Lavine &
Strand, 2002). XEFEEY, FARHFLEFRAEFIOERE HAELXD
WA LA, R LN ER SRR, RBRLARERTRKLARNE
R H%E, UREFIRENERAKEZA (Stettler %, 1998; Beckage & Gelman,
2004; Asgari, 2006 ).

HR k%% E i b W TUE:E 4 (Prohemocytes ). B4 il 4 8
( Granular hemocytes ). % f148/ (Plasmatocytes ) ¥4 M (Oenocytoids)
fu%k f1 % (Spherule cells) % (Lavine & strand, 2002). ER}TRFA & &P
HARCHILER, #AANRERAL XA nnaER. RARXES, £
RXANnERELS. RELZRRA. EhaRR ke + &/ HLak,
BH. FHSMEN, REXNTFHREIE, LR £ # i 41 (Lavine &
Strand, 2002). EhAREEEERRH BT, TAXBHLERER 2K
AR RAEARTAN, THAARANSE, RHRFEY, L0 R
SEHERSHLEN. RLERYERNES K, BRERY. Bk & RA
B EAWEERY, BTUSREANA RN 0FLERTHRLEENE
WAR, bTUEEEEEMNANBNERSNEEREE—RYKRET, Bl
. 2 o 2t 4 R T R SC B B o 4 B S 9 9 R AR A fF(Johansson,

1999). E XX ARBE RS 5 SAKAHEEHHAD (Schmidt %, 2001;
Strand & Pech, 1995). '
@E@ﬁ&f’?% EhARAANEEAREL, RAFREENEN, WHE
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H LK% B F AL X ZHERRERFENFEERARNY

FE-FABRAPFENERARL—ERFRNEEAR, —REFE-F4
MHEAEAT, DERAKE. ERE. RES. LR ERRNEREE
APHEESY, TECHNFLST, FRNFE-FLEALULAREHN
kA FRBEHEL. |
BB RAL, SR A R R A, AR AT
ARERALEN, Wi, AETHET HEERESAFEH RN ERAY
W, BER-FRA-MEERAEEF A Y R AR AR, DT
Y5 % M E AR AL |

2 MR

21 R E &

nE-_#21.

22 BERAKEEEXD bR ENNR

AEFEAEEZ05. 1.2, 3. 4. 5d EXHBESGAREL 4k
HEGM, Bk, & Paafilm BEEAXERNBRATH L4 2NER, Flu
W B R W RIS L 8y Mk B, B\ Eppendorf B 0& #, AR 10 uL ik
# (100 mL 4B A& +4 NaCl 0.9 g. KC10.942g. CaCl, 0.082g. EDTA2g)
B, ERERMET (200x), DLiLIRIHEATIE 2800 & 4k fo & X B 4 g
BE. GRAUTFLPARARFLIBR - HELEE S L, FEL3 K. FRE
SPEnART AR L ER R DAY E, LR AN ARG
M, WAXEAXERTERRAERLDARER ARG KERABEH.

23 mARERE AT EHRA

TEBESARE-(WEYH KD, BTV EXEHIKS Eppendorf &
N, Rl AA— TR TCI00 B aMERE (2 10%54F %) B 96
AEEEFRP. BE2UCHAREREFEFR—BHAEE Leica BIEBRA T
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HLAFH L FAR X THERRERFART I AR AR YN

#HIMEAR FELSLEARPEROALERNDERKE, HHELBRY
EREE, XhapEARYELCFANBRITHA R, Bk 48 04 He fi
BRI BAER, AMARAUEL B ARER. BRE (%)= ZEHL
M BTN A & ¥ Ex100. F B, LA Eppendorf HEH R BRE AL
B Phnanhe &R, SRR 0.04% S EARRS, ERME 10min
B, Bkt MR F Olympus HZEHEATHELRES (L) iR RE
(B%) hheEmtRE, tELBRATE, FRABEFLTR-AEYES
X, AMAFEWE® B4k 5 Xk, '

24 HEBFERREREEETRN

% Tojo (2000) WA HEH WK, EEAZHARERLF MA—RHR
Reym UKL B SR, Ek—REEEMANEA 3x10°/ FITC #FiE A
FE (LEXBENBRARAT), L 28CERTHT —BREE, PBSH#E
EHHE mN—RAR 02%H 6 B ERRARERGAMATE LXK, £E
RETHE, TEARETHANARFT SO, £EFALE 05 1. 2. 3. 4
Sdtyssk 4B iy m Sk, BHAFE 4Bk 5K,

2.5 HAESFAER R EE TR

B A 4 B — ARk B\ B B3 TC-100 B ok 48 38 5 2 8 96
AEMEFRRE, WAN—ZERH PTU BRA— £ REHM*, HA Parafim
e, Mk 27CEREN, 5 120 B, ARCEVRIE, HitEak
(KRB, 2005). X, REHR(%)=D( XL R <ZEELI N Sephadex
A-S0 k% B ) / (44 Sephadex A-50 k5 & ¥ x5) 1x100. BFAREFLW
B4k sk, FAARTFEER-LES =S X,
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3. £X

BIFAEREAES AR RS A RAT AL

W A S%, BEMA (prohemocyte) « KI4AHE
(plasmatocyte) . BUH 1 41 Hi (granulocyte) . 3k i 4 f (spherulocyte) Fo 11 4142
(cystocyte) . EESEE hER T WFR D AR ERY E, ARERER
Rt 34 i S B, AR AR 2 4 MO U 3R 2 M 48 D R . 4 T Y 3
y EE S8

LRWE 4 iR, SHESRRAEEEEETLR, HOEREK.
B mm ik BN EH AT AR S FAY N AR R T
FIfikEbsh, RELEL 0SSR ERZR. RELLER, §4
FE OS2 dNKESRAMAFANELELRES, EFEFH 3-S5 dNHE
MEEHFRMAF LS. HlHL, FLEE 05-5d MK NARNEN
HELETRABATANY . REFR O Sl AR M b f 4 R AW LR T
T, FANTRO AR RS R FLAGHLELE, THELNROERLERF
AEE3ANERFAHUBERELZR.

32 EAMN-HEY D ARERRBATRNY N

SR 42 FrR. S 4 BN A R 4 R B T R A
W, hmBHERNREEARARR MBI NEERRL - —HEEREY
WEEGATEZYH - NES AN E R, s THBY Sk, FET
Wt e AR ERENHER, X EREABANSAS, LrFLE
FEOSINERZEEMTATAN, BREFLSAFLRNLEEER, X
WA DRI RSN AERN A EEYW, MEREEK, Ry
DEMKEREEEASY. ROABATETE, FLNPHENAR, F4&
FhEMHRTESETRARAFLAY R, RPFLRE I4dNATEEER
FARFLH (H43).
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&

—e % % Parssilism —o~ o % Control A

5
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8

R hanceyts ssder (16l )
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B4 —ER AR RS FAR DAL L AR R O BRKEPL
EHTA

Figure 4. 1 Changes in total hemocyte number (THC), number and percentage of
granulocytes and plasmatocytes accounting for THC in Chilo suppressalis larvae after parasitism
by Cotesia chilonis |
A.B. C. D. EnEMAK. FRnAEN. Xheps. RhhmpiR. Kimi
£, A,B,C.D and E: total hemocyte number (THC), granulocyte number, plasmatocyte number,
percentages of granulocytes and plasmtocytes accounting for THC. *& % — IR ER —HR
HELEXFEHE ALK EREEEKT (P<0.05). *means that there is significant
difference between parasitized and unparasitized larvae for the same parameter measured in the

same time after parasitism, compared by t-test (P<0.05).
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Figure 4.2 Effect of parasitization on spreading of hemocytes in Chilo suppressalis larvae
after parasitism by Cotesia chilonis
A Spreading of hemocytes from parasitized Chilo suppressalis larvae was inhibited; B Hemocytes

from non-parasitized Chilo suppressalis larvae extended with large pseudopods ;
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Figure 4. 3 Changes in the spreading rate and mortality of hemocytes in Chilo

suppressalis larvae after parasitism by Cotesia chilonis
*RRR—HAER-—HEARFESRFEREALZNRERLEEXT
( P<0.05). *means that there is significant difference between parasitized and

unparasitized larvae for the same parameter measured in the same time after

parasitism, compared by #-test (P<0.05).
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Figure 4.4 Changes of phagocytic capability of hemocytes in Chilo suppressalis larvae after
parasitism by Cotesia chilonis - ’
*RFE—HFER—HERFLSAFEREALMBRERZREAT (P0.05),
*means that there is significant difference between parasitized and unparasitized larvae for the

same parameter measured in the same time after parasitism, compared by r-test (P<0.05).
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Figure 4.5 Changes of encapsulation capability of hemocytes in Chilo suppressalis larvae
parasitism by Cotesia chilonis
*RRF—RRER R ERFESAFEKEEZMBRE R LT F AT (P<0.05). *means
that there is significant difference between parasitized and unparasitized larvae for the same

parameter measured in the same time after parasitism, compared by #-test (P<0.05).
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Rempen R EN T AR BE P AR A LR
R, E-RBAFFETPETERETES (Meister, 2004). FARRAR
REEFHEEESETERNREIAT, ATRAFThERANEREE L
t, BAREEIhARKERWANKE., FLERFAFER, SIRFENA
M ERARZAERUREP-ANEENABRE. ARHFEE—FERERN
BlENFEn AN ERARN TN ERS K. EHNFAR—FEHE
B, FAAGIRFILARKEE N (H=ZRE, 1991; Strand¥, 1991;
Kitano , 1986; Stoltz%, 1986; % &%, 2005; B L% %, 2006; Cai%, 2004)
MEHRE S, 3£ N 5 B0 4 K 38 8 T % (Vinson ,1971; David%, 1987);
AHFENSFHFETOEEEEE AN E L (Strand %, 1991 ; GuzoF, 1987;
X E%,2008) A LEFIHFLUFAR, FIHERNHEHTEZE LM (Hu
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%, 2003). AAXERKE, _HEARERFLIRFE_MNEY D AN
BEHM, RRMESREERIN_MERRE R RFEINRERN, F7
FEhEBHMRK. SHENR, —HERAAESEFE-ABEY R RFENLA
MATEETRHAFLYn, TFTHOERREPRTEEFEHRRMEN
FUAE, ERBUFE -_MEY R FLE RS BIE AR D ARNKUE
RREEAGERNES, B AEEEER NG BRPRFE Y0
A T &3 Ak L E X LR T YR

KEBENERG BEH R b5 RIER T HR O Marmaras %, 2009). B
s AT AR AL EERERTRAY, EXRR LR Y, BLARE
AW AE., SBERRY, FEARTELF YD HK oK o4 (Lavine %,
2002), #EERPE BB P, Fhhmp R &AL EEE N0 2H(Tojo %,
2000). ¥ME L LM RS 6 M EHEFKE N (Giglio %, 2008) , REF
% fnmH W) 2 ¥ B oy A% 4 (Giglio %, 2008). Mo AKERFLE, =
B4 R R e 2 AT R R, R R R E R A7 U
FE0 ARG EEERFEETAEH, B F AR EREEFAREK, FIR
MR F AR EE, B, FEENHFEI0aREEERHNENERR
EXASRFIARNENAZ AN X Z AL TR,

Eanmpta R RN mp o nEEE TRARENREEY,
AWAS RO ERERBNE D ERERFEMOEELE, FRRIHSL
F. MMATFURFESESEFHES (Lavine & Strand, 2002). F4HZFF
NENEFEnapna R FEREAERF AR TR AR D EHREROH
MW ETFEE, B EREYNERMMHEY, ATEFZLEREE
hkk. RehamaRRNBYEESRMLNDERMEST LT Bl
o 45 o o 2 o 4 L B K T 0 R L LB ok 4 B 3 R BE # R A 4 #F (Johansson,
1999) , MOAMHERIRELAEE HRAEKXN, YRREIBARLH,
o2 B T B A (Asgari %, 1996 5 Yo %, 2007). F A FTULREANEF
I al THIERAAERF AR TR AL ERERIHRI N
WETEE, AN EREENERPENEN, ANTEFZhERaREI
k, CEASEETAGSETI N ARG ERE N SRR BERR, £
BRAWEPRRDABEEFINAROE, NOTRBEFLEEFEE,
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Figure 5.1 Changes of the phenoloxidase activity of hemolymph in Chilo suppressalis

. larvae parasitism by Cotesia chilonis
o 7 — AR P — B LB A 5 % A S B0 2 Bk B /KT (P<0.05 ). *means
that there is significant difference between parasitized and unparasitized larvae for the same

parameter measured in the same time after parasitism, compared by r-test (P<0.05).
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Figure 5.2 Changes of the melanization of hemolymph in Chilo suppressalis larvae

parasitism by Cotesia chilonis
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Figure 5.3 Changés of the bacateriostatic ability of hemolymph in Chilo suppressalis larvae

parasitism by Cotesia chilonis

* R TR —HRER—HEARFLE SR FERERZR R 2 FE BFEAKTF(P<0.05). *means

that there is significant difference between parasitized and unparasitized larvae for the same

parameter measured in the same time after parasitism, compared by #-test (P<0.05).
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B SRS EAE B ERPEEBHEHATE N80£3.3%, B ¥
BT AE (46.67£6.7%) , TNFALE sy R gk fE .

4 Wit

RoARAKAERER RAEEFAPMECARMRL TERKN S K
(Giglio%, 2008; Bogdan%, 2000; Lowenberger, 2001; Vass & Nappi, 2001;
Borges%, 2008) R AL LMK EEREH N A 2 BAEFLR N Muta &
Iwanaga , 1996; Gillespie & Kanost, 1997). EXRHEE-FLEERES,
EA BN ENBNERRTEY. WER B Pieris rapae YLK % ¥ Cotesia
rubecula 4 J5 5tk B W 4L BEBEE B F M 1K (Asgari%, 2003 ), Hartzer %

(2005) 4, % F# £ % T % ¥ Habrobracon hebetor % % J& # B0 J£ £ ¥ Plodia
interpunctella #9 fL 3 B A B B, 40 B 75 M B B R4, R BUARENE B X ¥ Manduca
sexta - & R4 & ¥ Cotesia cogregata ( Beckage®, 1990 ), H-4X B ¥ Trichoplusia ni
- % ¥ Hyposoter exiguae ( Stoltz & Cook, 1983 ), J8 3 B ¥ Heliothis virescens
- B B4 ¥ Campoletis sonorensis ( Sroka & Vinson, 1978) %% %8 £ 9.
T ZE A B ol /N ( Tetrastichus brontispae ) —81a "t ® ( Brontispa longissima)
BAGY, FLERAMBELESTRMAFLBEEES, 2008), R,
RBELFE (Exoristasorbillans) ¥R EE AR ANMBERLRARN (FF
i%»%%ﬁiﬁiﬁ%ﬁ%,%iﬁi%%i%%i%ﬁ%ﬁﬁﬁ’MﬁFi
AENEMBENR, FREFEDERNDABTR, XTHERE - LEHR
BANRRF LGN T %,

FARFI-MEOKEEAEEBURE B SR RN FALERF
FHEREABERENHEIRL. RERMENFE-FERZATEAA
%I, t0¥E B X ¥ Manduca sexta - R 4% ¥ Cotesia congregata (Beckage%,
1990) . ¥ 3 7 i Heliothis virescens - & J& &% Campoletis sonorensis ( Shelby %,
2000). # 4 8 Helicoverpa armigera ¥4 4 i 1% /B ¥ ¥ Campoletis chlorideae( Stoltz
& Cook, 1983) %. —HEH e BERERFAE, OKERURNXEES
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B, EhTREMBEINEFLERUARAREAR, b LB RE EH
HEEI _AEDKEBRMERTRSREABERRE.

FABWRDFAAGONFERANARGHZAERTEYW, #HTR
MEFEREALTRERERNESESL. FoELKEE FEEER,
GEHREBRRE-ZRELSOREFRERNROKEAMMEX. E XS
RRRBGABZATEENERUARETFZ— AZRRAFLEF L LK
EHWERREZHFAE, R5/NEKPluellaxylostella- TREEE
Diadromus collaris %% (B 2%, 2005) k& # &I Lacanobia oleracea - B
¥ Pimpla hypochondriaca %% (Marris%, 1999) PHHXERR A — K.
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18%

FAMBRIFAFERE, TERATHFARTFHF ERRALHNH
. FAaENFARTEIERRE PDV. 8. XREHE. FRZe. =W
a o R B A M4 A % (Asgari & Schmidt, 1994; Jones, 1996; Luckhart &
Webb, 1996; "4 & #%, 1998; Beckage, 1998; Vinson %, 1998; Hochuli
4 1999; Kinuthia %, 1999; Shelby & Webb, 1999; F W4, 2001; Rivers
% 2002; Beckage & Gelman, 2004) . FAEFRAIMEMMEEA, ALF
AR AR PAX L ERE LA, R DERNRR RIS, XA D
MERTHEDARGEEE NS, RAKEFEREHERAKAR (Stettler
% 1998; Beckage & Gelman, 2004; Asgari, 2006 ).

hERAARER-ER AR AR EEARTAL -, L AR RN
BRE AR SN — B4R, ThARNaEER S haRnE
BHHEERE, —BANSRET S50 RR AN EE 4 X8 7 Bk 4
WAkl YR BKE, BRnaRREEHENRANRE, T
Yhmpta R, B ARERERX L ARG NEATHREE
(Vass & Nappi » 2001 ; Schmidit %, 2001). AXMFARFLIRNFEIR
S BERELNFREN: £HY PDVHFLRE P, PDVRALRHANEE
W th 3 E B F(Beckage %, 1990; Shelby %, 2000; B &F%, 2003; Kim %,
2004). EERERLEATIHEANBERIIRADHARER (Asgari F,
2003; Zhang %, 2004), REHEL BHERAF EFE MERREEZH.
FRURRAN ARG R ERRBRM D,
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Figure 6.1 Effects of venom/calyx/or mixture of venom and calyx fluid of Cotesia chilonis on

THCs of Chilo suppressalis larvae, different capital letters show significantly difference(P<0.05).
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Figure6.2 Effects of venom/calyx/or mixture of venom and calyx fluid of Cotesia chilonis on

the spreading rate of Chilo suppressalis larvae, different capital letters show significantly

difference(P<0.05).
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Figure6.3 Effects of venom/calyx/or mixture of venom and calyx fluid of Cotesia chilonis on the
mortality of Chilo suppressalis larvae, different capital letters show significantly
difference(P<0.05).
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Figure 6.4 Effects of venom/calyx/or mixture of venom and calyx fluid of Cotesia chilonis on
the encapsulation capability of Chilo suppressalis larvae, different capital letters show

significantly difference(P<0.05).
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Figure 6.5 Effects of venom/calyx/or mixture of venom and calyx fluid of Cotesia chilonis on
the he phenoloxidase activity of hemolymph of Chilo suppressalis larvae, different capital letters
show significantly difference(P<0.05).
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Figure 6.6 Effects of venom/calyx/or mixture of venom and calyx fluid of Cotesia chilonis on
the spreading rate and mortality of Chilo suppressalis larvae in vitro , different capital letters show
significantly difference(P<0.05).
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Figure 6.7 Effects of venom/calyx/or mixture of venom and calyx fluid of Cotesia chilonis on
the encapsulation capability of Chilo suppressalis larvae in vitro , different capital letters show

significantly difference(P<0.05).
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W (1) BRIHFELRNHAANFLRTHEN —RENFIRA, XL
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EhmpHE. ERE. ATEPEREANRLKERALBEELE,

EHARLRRERSAAN Y B ERNEHNIFF 4
BEWYH, —3 HAEREAFERARAYN A3 0BG KES 4 B EH
28, Wb, EHBAMN RN DB K BT TSP E AN DA K
B, AhRNTUES, FAAFERAERER.

FARFAMFEINARKENYHEEAUTER: (1) FEBFANF
FMARKELEEYH (Hu, 2003); (2) FARFATUSRFEMAH
WEMWM v (Strand %, 1991; KRB%, 2004; M=%, 1991; Kitano , 1986;
WE#%, 2004); (3) FASFAIRFEIOERKENTH (Vinson, 1971;
David %, 1987). ALK, RNTUEE, BRERIEFTHERNK
RN ey, MANTNHZRTRITULIA, —HEREEEFA_(ABEY &
B, AnmmARR AN, XEWENFLIRRAAN, WH, ALRE
W T SRS N ER RS RE T ARNAR S I, HARERK
W AEATRMEHERAE.

s, BENTUEREREH. ERRFALEREGUE W EY 2D E
B Ba THEHWH., ROTTUEL: (1) SREEANEHEN_AEND
ERNERART BHNEER, EEREHRREL, RANHERER L
B, BREARBHAY, AAMBENOARNERRAGRIATRE 2) %
HARAMA L ER N ERE A ERBNISIER, TERBERE i

A, FRBANIMEERERN —L, THAFERN, ERFAFFEL

GERNERBANKETHRETERARN AN RARAR LA AE
e 85k & (Stoltz # Guzo, 1986).

SxE o mmpna g, EASRN - AES RN AR
WEBRNEE I REARENZR, ERAERMANHEARL; TEHRSF
KENFERPRSWONAERNIHERAERA -5 BETE, EHEFX,
WERPRANFRA TN L AR REHNER, ERZENERABRERX
HBAY. MER. S, MERSEA. WELPREYE —HEY 2 HREANL
BENRAEN.
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BERERT, AAPDVHAFALBAERABFALT I ARRMNER TR
FEHAWKEPDV, TAREM (Asgari, 2006). EHHFAR-FEZ4T,
ERNPREREM LR, AR EREEE-HYEREEZAY, FRLIR
HRA LR (Webb, 1994), TEHHFAR-FIRET, FLEHT A
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MR R AR HELEN (Zhang, 2004), AR SAFREAEAGE 5 E
PDV 440 8 — % 30 61 & & B K540 %) % £ o S SR M 89 30 Bk ( Asgard, 1997;
Asgari, 2003), EFRM R E RN FLEHEY, FLEEFHAFIARFER
BEM RS, XEERRIDAKEER, MREARTTHEA Bk, =4
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EE (EFR, 2007) . FEMERLY AW EHPRAFERRRTRST
WEARE, RAZNERTRABAHRI AR LR RRL LY FREET
X, RS KEHERERE A RARE L EEEA XA %,2001),
“HEEFRMR L AAASSE LRTA DN RTE, ME AR - K&, 48
WRESELOENERBEFHARATAR. 70 £K, REEEEH, ER
71993 4, I ARER, 1996 FUREREFBIRK, SARHEFEK
EAH% (BAK, 2003) . wAHK. oWk LEUAREXBRE. &
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54



H LA FH L FAR TRAREMNB - HERXREBRAIE
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Figure 7.1 The THC of  Chilo suppressalis larvae among different areas
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Figure 7.3 Comparison of phenoloxidase activity in larval hemolymph from different populations
of Chilo suppressalis
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Figure 7.2 Comparison of encapsulation capability of hemocytes in the larvae from different

populations of Chilo suppressalis
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Figure 7.4 Comparison of soluble protein content in larval hemolymph from different populations

of Chilo suppressalis
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Figure 7.5 Correspondence analysis of immune-associated parameters within

different populations of Chilo suppressalis
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RBES N AN AR IR PR LAY B RN RE N
3 3 8 7 3 ( Gardiner & Strand ;2000) . B fu MR TR X B M- LA 5,
REEREENENBET AR RE TR, BERXBEEARARNRT,
#—$ERHAML (Gupa & Sutherland , 2000) . ZHIETFLE A4 2
hERHKEERT S RN L URE R LRI X

B hmpha R R Akt n mRsE TRYRENEREN, 1
HRES RO ERERRNE L ERERPEROERAE, ZEBXESLHT.
BT R E B % HF 9% (Lavine & Strand, 2002) . ZHEREHE
pRYsEhERaER ) PEERELR RTH SRR ERPR D AHF
ERAEKETR S LARE RS PEREEFEEZRAX.

B AR ARAAER R A RAGNESRRHLS, P RARERR R
EABERERF RN EE AR, TRALERANER LR+ xR
# 7 (Ratcliffe %, 1984; Sugumaran & Kanost , 1993) . E B ALEERT
R b4k e N E EaaR, SRR R A4 b Ak BB AL
FUAERZLR, XE—REELRB - MBS hKERUERNER.
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%, 2004; Hu%, 2003; Parkinson %, 2002; Rivers, 2004; Rivers %,
2002; Villagra %, 2002; Zhang%, 2004) . —fEHAEEHARE L,
REHTHEEAEENEHAS PR LR, T B FREEE N Y
REEHRERARFLY, N HEAARENEEEA. El, AXHL
FARERFEMELA WREXZRFARG L.

FAMMFIASABEFEIES PDV. SR, XREFH. FEEA.
W A R B A 4 43 0 % (Beckage & Gelman, ,2004;  Asgari & Schmidt,
1994; Beckage, 1998; Hochuli %, 1999; Jones, 1996; Kinuthia %, 1999;
Luckhart & Webb, 1996; Rivers %, 2002; Shelby & Webb, 1999; Vinson
%, 1998; CHER & HE, 1998 FWL, 2001) 3F, ARHRINE
XFPDV. EWAHBERN. FRANEFLEFFE, FRMPDV ELX
EEARRPEN, SEESELE, CNESHARY 22N EGNIHEHE
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BHAR B D ERA R REEREYH. F4 5N R n AR 4
MEHTRMATELEE, HPUFLEE 14 NATERENF. B
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BRARUAERELEN S NEUTANARLN, Ao REERESF LR
WFBIE, L b AR RN LR B EWH, R RS EA RS,
FREFEEH ANk ERA RN FEAREANSES, AT RERE
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R Rt A A B S KRR E AT R B, 5T
BURYEE, PEERFEhOEH ARG AR, TRRREAFAEAE
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BHABH, AN IR E BB MRS RS, ke
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