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Predatory stratagies of Cotesia kariyai to
the internal tissue of Mythimna separata (Review)
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1. a4 /EF> b ER

FEM LA AR (WAESAE) (parasitoid) #Z & T, FF (host)
EAELREWIZEIRLTLEINT NFTH) OfETH), FEeKT
LR ESE —HEBALTESTYLEEE (parasite) LIEXFIL &AL
b, WA A (LUFAF L) (EFEONE (RIEE) (29 % A
J, SMEL7CH RS HEEONE 2 EE LR - 8E T 2N EdEk L, %
FOEREIINZ AT T, HFEOIMNLLNEZBELKE - BET 5/H
WEFEEBIITHEIND, SHIZEFRIIFETINFORICL > THHET A%
HiE, 1EOFZICIIEDONFPFET L HEFAKLE, 1 ROFEITHEBEON
FNEET LG EERICTITLIELTED.

B Z AL S AERICER T 5 L, ZOMONTFIZHEEZHEIL TR <,
1EDAZHAT S L) IHT, RoNREERELFHLKE - BE LR
NS RVEVHFlEZITL. ZOL)ICHEEOEYRE (biomass) % /)
FOREBEZFRE LTERSE, NTRRO2EEHICHHTLILLTES.
INT SIS A BRICHF L2 AR T 2 085G LT LE ) MHEla A T4 et v
I (ideobiont) &MU, HFEAZKESTEN LT T RESZEETLME %
a4 /¥4~ bk (koinobiont) W5 (Askew & Shaw, 1986).

ATHEF Y MIEINTHBICHELRBT 20 L TLEH 2O, NFIZ
Lo TORBEEREIIHEINETCERECEINLZ LI, ZOBRNTF LRI
HT D LA IS Tl
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Table 1 Correlation between initial host mass and final total mass of parasitoid
Cotesia kariyai

Final total mass

Host developmental Host initial No. of L
No. of L of prasitoid
stage at host used mass (mg) oviposited eggs larvae (mg)
itizati + +
parasitization (Mean+S.D.) (Mean+S.D.) (Mean+S.D.)
bth instar 20 64.4+10.6 84.4+17.7 150.0430.0

*Day 0 of 5th instar host larvae were used for parasitization.

Fig.1 Parasitoid wasp Cotesia kariyai and its host Mythimna
separata. A: Cotesia oviposits eggs into the host. B: 3rd
instar  Cotesia larvae emerge from their host.
C: Teratocyte adheres the fat body of the host.
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C OMEDHFARKEAT I NF I HAGF AL D BEEIN DL FH R &, REER
BEHTVLELL2VEPINIRT L. —aA /4y MIFEZER
L7FEHEONEEZEET 51N T, FEENTLYHIEEF L TW5B I
R . Fio, NTFAFELFE BEEFT) IRFEFELFL
IV A BET L7720, NFILL > TORERREL, EINFOTFEOLY
EICEEIC Lo T L 72AYEEZ N 72REICHS T L. 2FEETHL Y
VXYY LT 4 a<xa8F (Cotesia kariyai) T 1EOFFET7 73 b
(Mythimna separata) DERMNIZTFYI84.AEDIN % AL A (Table 1). BB
T EIMTITI2 L FOFEDORED VI T64.4mg, TN 2T OFSARTE DY
150mgi2 %2 5 DT (Table 1), REERELFZE T LA THELT Y PO L)
ICHERICHFTEZR L TLIVREGHEZEET 5 &) 2 #lg Tl & (R A7
5213 TE RV (Nakamatsu &, 2006).

2. AUNYATINFOEFSR

AV AXINFIE T ER IR AOERE LTHSGNATWS T3V H
DTTIATICHFETLINMHALFEETHREImMIILEDORESSITHS
(Fig. 1A). TONFIET7T 73 M IHRICHFEETHYHFEKTH Y, FIL
WO 2770 662 HHF CORBEMBICHFET LI LD TES (P, AE).
PRBEASE L 72N F 1384 2 77 3 o2 o) 5 LI % BfGS A48
FEDFEEERIIC L CEDINOB LRI T2 2 L3TE L. KONV 4
U601, 5 HEICIEATEME, RO K E 6 EEICIXITHE DI % #E AT S
(Table 2). FEDOFKBFEMD LD HIZONTNF OREINEHS %% 5 HHNIL,
AN ARINFBIAL )G Y MIETANTENSLTHA. Thbb, N
FHREIT L L EOBFTLHEEOEY I, BEICL > THRT2EYES
MA7REDVFREERE LTHATE S0, REEFREO/NS V4L 5
L0 b 6HEICE CFEINT AMEM2SR 5N S (Tanaka®, 1992).



Table 2 Number of Cotesia eggs oviposited in different
host developmental stages

No. of oviposited eggs

Host developmental No. of hoat used (Mean+S.D.)
4th instar 36 60.3+21.9a
bth instar 39 78.3+25.5a
6th instar 35 97.2+18.0b

Means followed by different letters are significantly different
(P<0.01, One-way ANOVA)

FERNIEMTT 5NN FINIFEE 2 BT, #EIR%A3.5H T 1k H
E ) AMET A SHIC I HIE AU LS H TR O R & 17\ 2
ok, SMEk5H (EIRION) THFLYRISFEDROKEIR % H
FTHEEMIMBT S (Fig. 1B). ZOBANFLHIZT TIZ 3 ML mA~D i
EAsE T LTCwah (Nakamatsu, 2006). Bil L7zghduidin o552 HH L,
Hor B 2 LG Em & )bk O ahz Lt lmz Ko T <. Eodh
CTHIEM Z 1 H, W % 4 H% - THHEIZTMET % (Nakamatsu & Tanaka,
2004) .

ZO%, RRETH720IMMUIZHERSIEE Y, BICIMEL TL 212 5.

RRERZZMANTIE N Y 0TS OO ETHS 2 HG L7k, IR JE
SEPUCE24EIIT S CREDITTREIC 2 5 (AR, AAE).

3. 8R-RIURFIANZR T 81

AN AYINTOMNTFIEIEHFLICEINT A0, HOENICHKE R N
TANAFEEFRAITEAT S, NFIEFEERE L0, EFHAHEET
HAT, ﬁﬁ%fkfbb,;;féméntﬁﬁw7 J WL R ) RTF R,
T3 Y% ENHED ) IETNTHER (venom) & L THRE S WEINIHH R 5
(Schmidt, 1982, Nakamatsu 5 2007).

AT ANFROIVETEREN LK) K+ 7 1)V A (polydnavirus) 1,
DNA Z > RXu—=7PRY AL &) 7 A4 VAR O TEHERNITEA S
MDA, EASNIZEDT A VADNA IZIE 7 A VADKEESY /X7 H5a—F
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SNTWwhwizd, HOEEL TT 52 2134w (Dengb, 2000). 7272
L, HEAABWICHET A7:008 VX ERWEL I — F45EEF I3
TBY, INSLAREHASELILICL o THERMAEAT). BAAI, 71U
ADWHESY 37 3 A INFROIVERNIZH 5 71 v ) 7 ZAFHOMEANDNA
I —FENTBY, LEF>TIOTANVARNTIIRANTOARTHET 5
ZLENTES.

1) Y AR ANF QIR IE 0T % EOREDTER S D . NTF
DEEFIINEZ Y T &, BORERCKEMLG T 7237 AHFIZHEG L T2
LEzZ 5N TWwWA (Tanakab, 2006). #Y) ¥ I <2 /NFOHREFIL 1 LD
S EFRFICZOMBATEAESIE 51272 ), FRAEPIERET 5. oM
1379 P A b (teratocyte) EIFIENL (Fig. 1C), WEE L To&%E % #& 2
THhHd, HEORELZWINL ZAOMEL, FEOEIIRE L HIH T 515%E
ZHoTwA (Wanibh, 1990, Nakamatsu®, 2002).

4. AVXIATIANFHRICEZIEE

a4 EF Y MIRTANEEERIE, FELENLETEREFCEFL
BTN OO T, UTO200RELREZITH LTI RS2, 1
DOREFEOAMNRFH Y AT ADRET, FEIZL o TNHTOIIRLHRITEY
THY, WMEFEOEMBHH Y AT 2L > TERH SN, MERLHEDOME S (12
Lo THREESNTLE ) RN E . b9 1 D3FEROBEOMET, %
FAERNTNTFIRDEE - BRETL-00%8S %, HEOEOHMD»HEN
WHEFILT A=V 52 2 W TEATEL 0L V) MEND L. SHIEINnF
THEN Lo 72 LRI X 2 EFOBAFEZ LIS, Hadtkoia
IZDOWTHINT 5.

4-1.18%HR
BFEOMBEAFEIEBETLIRE L TRERT AV RG220 L, FEN

FERATEEME RS 5. FEOIINTFT ORHE®RT L0T, ZhF TOMIE

FEDo LIFELTFA—VELEZLWEAHELE LT, FEOKEEZHEAL



RO E - BT HEEZTE7 (Vinson & Barbosa, 1987, Thompson,
1993, Godfray, 1994). Thompson 5 (2001) i Cotesia congregata \Z25H:
ENF2H N A A X RORTE A TIEHE 4 (gluconeogenesis) H#2Z 1),
MAEEAIEIML TWA 2 &2 L7z, FEIC L A= OEINE N T DO
ERY FFT AN L > THEERBRS AR S NDL ZLIZL - TEE, /N
FIRNIHER & X7 EHEIN L 72 RS 2R 2 & %5 (Thompson
5, 1990, Bischof & Ortel, 1996, Nakamatsu %, 2001, Hoch %, 2002).
A X ARINF VSR OBOMEL 2ROz LR 5 (Fig. 2).

Fig.2 Isolated esophagus (EP), midguts (MG) and caudal vesicles(CV)
conecting to hindgut (HG) of Cotesia larvae. A: Not opened
midgut cavity of 1st instar larva, B: Opened midgut cavity of
2nd instar larva, C: Dissected midgut of 2nd instar larva.
Dissected point is indicated by an arrow. Midgut contents flow
off to the media.



ANTARINFYRIZEBEFET 7S P I EAOIEIZOVT (BH)

FFOBEEAEECEAT S 2 LT X W BESEEL, ERWSEORWNA -
TZhW (Fig. 2A). Lo T LEHREOLSAMEZEAEL LV EATHEE
Nz, 22T, 1B E e 7 7 4 »omiciksd, DAL LRER (Caudal
vesicle) HIZ~ A4 7 0¥~y FTLIEE, —a— kI 0Ly FAGIZE
T LRGBS AT 7. B & 3B O —ERAMRIMNC BE L TR O L 7228k
WT, I THAZRPEENOPMIITONTNEEEZLNTNE, 20
W, Za—F IV Ly FEROMEICHT L2 BEORE IR L %225 7298
(Fig. 3A), =—z2— b L v FKERZRBIBELIHET L2 1R omi,
BRI L £ b ICRIBOMA ARG ERL, U TLEIARHF o7 (Fig. 3B).
ZOHE 2= TNy FERIL 78R E@H L7z L 25, KR g -
TV, Bt E o Tt o7z (Fig. 3B). 2@EmIconTd
FREDOERETo72L 25, FUMEEIESNL (Fig. 3CLC2). 202D
ROV T 2RO BEIZOVTHERZROETERTH I LIZT 5.

Fig.3 Neutral red dye-uptake of 1st and 2nd instars Cotesia larave
through caudal vesicle (CV) and mouth (M). A, A', B, B' are 1st and
Cl, C2 are 2nd Cotesia larvae. A, A', C2: Dye-uptake through
mouth, B, B', Cl: Dye-uptake through caudal vesicle. A" and B' were
dissected and visualize the midgut (MG). These results show that
the body cavities of dye-uptake through CV were dyed by neutral
red but MGs were not dyed.



F72, SMEEO 1L HR % B O 52 o 55 iy MGM-450 % fifi o Tk
25°C, HE16H:FBHMISH MM CMERERZ L2825, ZORMICETN
HEST MLm= 2FWINL T (Fig. 4), HBEHTOHICIZHAEOKRE &
FTCHELZ (Fig.b). 260l e XY, 1EPHREEFEOMEKEZ 05
WINT 2D TIE %L, BRPASHENLTHRE - BET 5 I LARB SN,

F72, FEORBEENTOERBEIE TN LEHET I/ BEKE KT 2720
2, 73BN (HABRFJLC-500) ZHwTEl, E8oeiro 7
L2, BICIEERZ2b0D, RBHOWLET I JBTHLMN) T T 7 0%
VAT A YHWREIHI E NG oz bk, T3 BRAEA S 7 1) HE
LCTWwa I D ghot (Fig.6). H VY I~vZNFLRIEIEFIEOREZ
Aol SR L) EEARRE I A 720, AYOHEILIETE 2D
DEEZLNE., Lo THLZ LA TH T LI, FEORIERS DO—E,
IR T O A RREFICEHER D AAFA LT b0EEZ L5,
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Fig.4 Concentration changes of trehalose (¢—4) glucose(A—A),
protein (@—@) and lipid ((J—[]) in the culture medium
MGM-450. Hatched parasitoid larvae were rared in this

medium for 8 days. Only trehalose concentration reduced
during 8 days incubation.
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Fig.5 Comparison between the Cotesia larvae development in
the MGM-450 (¢—4) and in the phosphate buffer saline
(PBS) (a---A). Hatched parasitoid larvae were rared in
each culture media for 8 days. The length of parasitoid
larvae in the MGM-450 became doubled in 8days, but all
larvae in the PBS (phosphate buffered saline) died within

24 hours.
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Fig.6 Amino acid concntration in the hemolymph of Mythimuna
host and Cotesia larvae. Amino acid conponents were simi-
lar to each other. The following alphabets are list of
amino-acid abbreviations: Pro Proline, Arg Arginine,
Trp  Tryptophan, His Histidine, Lys Lysine, Met
Methionine, Phe  Phenylalanine, Tyr  Tyrosine, Leu
Leucine, Ileu Isoleucine, Met Methionine, Cys Cysteine,
Val Valine, Ala Alanine, Gly Glycine, Gln Glutamine,
Glu  Glutamic acid, Asn Asparagine, Ser Serine, Thr
Threonine, Asp Aspartic acid.
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)X T ZNF L FEINEK 6 H T 2 kb Il 3 5. B & RIS
LT IGREDSTeslE LInhE ke s (Fig. 2B). #EIER7HBEIC RS & 2
DIEHECEM A A > TL 25 (Fig. 2C), Hiik L7z & ) W FEhduidad % 4
DL EFHENEZEEL 2T UIES VDT, MEEICEEOMME ¥ —7 v
MZTBIEIZTER,

RHIZIERIA (fat body) &\ 1ZFLE ORI ICHYS 3 2 IR TSR O
M D 5. KHEKEGEERTD, BYOMEL EICHD LML VbR T
WA DY (Haunerland & Shirk, 1995), ZFOMEOERIZOWVWTIZHS NI E
NTwzwv, 55 (2002) X773 by ORRHIENICER ShTwv 2RI
HHL, NFEIK6 HHICESESEORIIERE A5 Y 7T v 7 THRG M
L, THHONFOBENICHFEST 2HWEZHRR, 5T RTHFEDIE
PitRERTH B Z L 2SI L7z, BRIIARD X 9 a5 oMk ITMiast~ b
Vo 7 ARHKESHFRICHENTWAH 72D, NFHRIZENS 2B E %
CETOFRF WD L) b O HITIEET L2 L3 TE R, LaL,
2HHHOOGRELEBELTHZD L) b DIIFAEL RV LIS A
o Tw5h (Nakamatsub, 2002).

77 M A MEINT O 2K BAEEOMRNIR A BEAT 5% 7 HE I,
EE0Im< SWETHEL, MREEIS AL CToibfifaftorEsr 24
5 X 91275 (Dahlmank Vinson, 1993). &5 (2002) &7 F b A + &
WAFETERND HHED, MGM-A50551 % ffio T L, Z O8I0
ENTWER Y VNV ETES T TECL o THITL, 2975 F—ERlD
MRt~ b ) v 7 A REZROFIEEAS 0 IZ Lz, 251260 T T M
A P OWFEFTEORBELICOA L T2 Ehs (Fig. 1C), Z oMl
NFLEABENE 2 BAT 20012, st~ b)) v 7 2% EORikO—H%
BEICL o THML, DRI L T b oL EEIN. 7, RO
P ) IX—= B EOMRBEZR DAL D /R 8722 & 05 (Nakamatsu 5, 2002),
2 DB AFEZT T M A MK B ETREOMBINELIZMZ T, 2
FBEHIU L7 HALER IS X A RPIEILIC L - T, FEORRZELE - H

— 100 —
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fELTWwEdDEEZLNL. 4B, 1WGEIST] SV TR, S FEMR
B L, LB REEH M- 5 (Fig. 3C1, C2).

5. ¥®bWIC

ZOXIITHER, HThaA By MIBT AHARONRIE, FEEE
ML72EFFTHAMEBELZITNESR S nizd, FEOAEPLIREE % 8 11 |2 HH
TLULENH L. TNETHITEEZT> TETHRENT L1, hsodFEd
HEDRALEDPAT > TNEDOTIEL L, HBESPKR) FF YA NVAELET T F
AT 2E, WHITHOBEEICL > THIE SN TS V) HTHL. BFHR
W EOZ B, BUCX2FRPIEILEAL L, WEEAZLHIL
FOREEEN, FHRIZANTEETO22TNER S 2w, L LIEs s
i FREOBOEEICL o T, FEAENDHIE S N, FRE(L L ARk
DL EAWFEIC R Y, FRANEFER L 20072205, % FOEEBEHIE
REHELEOLEMIE:R Y, FROEFEZRELTWD XIS, ZoBaH»
595 LMATERIT - HOREHL IR L VROBEEZ L5102 T 64
ETW5, A ANBHOFREEIZEVD D LHEREINS.
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Summary

Cotesia kariyat which belongs to koinobiont parasitoid needs to feed
the internal tissue of the host Mythimna separata alive. This paper
focuses on how the Cotesia larvae feed internal tissue of the host with
making an effort to minimize the damage. First instar larvae uptake
the host hemolymph through caudal vesicle and use the hemolymph
components such as amino acids directly. Second instar larvae feed the
host fat body resolved its extracellular matrix partly by teratocyte
enzymes, and they also uptake the host hemolymph through caudal

vesicle.
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