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7 TS5 ALDERELEE Dendrocerus carpenteri (Curtis)
(Hymenoptera : Megaspilidae) & Asaphes suspensus (Nees)
(Hymenoptera : Pteromalidae) OFRKFAIADHEE LFRE

KEEHEF - E&EE

Development and Morphological Characteristics of Immatures

of Two Aphid Hyperparasitoids : Dendrocerus carpenteri (Curtis) (Hymenoptera : Megaspilidae)

and Asaphes suspensus (Nees) (Hymenoptera : Pteromalidae)

Kyoko MIZUTANI" and Yoshitaka NAKASHIMA™

Dendrocerus carpenteri (Curtis) (Megaspillidae) and Asaphes suspensus (Nees)
(Pteromalidae) are common aphid hyperparasitoids attacking primary parasitoids of
economically important aphid pests. In this study, we investigated the developmental
time and morphological characteristics of both species. Under laboratory conditions
(20£1°C, 16L-8D), the developmental times of D. carpenteri and A. suspensus were 16
and 23 days, respectively. All immature stages could be distinguished between the two
species by the shape, color, surface structure and behavior of the organisms.

Key words: aphid, Asaphes suspensus, Dendrocerus carpenteri, hyperparasitoid

#®
&R % 44 Dendrocerus carpenteri (Curtis) (=
Lygocerus niger) (Hymenoptera: Megaspilidae) &
Asaphes  suspensus  (Nees)  (Hymenoptera
Pteromalidae) FHFEEOAMEFEBRTHD, <1~
WO T 75 N FREAEOKREY R E 7 i b EIRd
3 (13 ;K&\, RIEH). WHEEHFRCEIAFL (5,
8, 15), FFHESILL, ZLOT 75 NF2FEL
LTHRIA L, ZomucdEymnpiiRics W TERRHE
BingEnsd (8, 15), @Rz Y Fobesyr 477
5 hYO—KEEBIIVET 7535, Aphidius ervi
Haliday (Aphidiidae) &5 (10, 12), &m&KE
HEROEHMPORICET L LB, HHMIKEET
b5 (12). TN T, Dendrocerus J&DREHM O
BEIT DWW T, Dendrocerus ®UP%B & OFgh 0 3EMsE0
B (6), D.carpenteri DB, ¢hh, {HONIPILED
HHE A H B (13). Asaphes B T, A.vulgaris
Walker O & YR OTBEO LA ITHON TV S (7).
HEEMRIC>WT s, WETV 2hoMEDLENT
WaH (1, 3, 4, 16), HEBRM I & OFEMNEH
PREHMICBT 3 L8 <, A.suspensus 1B
TAHEWMEFINE TIRBV, KFFELTIED.carpenteri

il

& A.suspensus OREAFEHEOT D 518 & REFER
ERET AL LEMOKENMEH O M T I L%
iz, BEET- 1.

KL OPWY EEDICHizc THEE VLI OIEE
L AFLEFIREE BE-cils L Lrs e,

HEELUFE

1. #HBH

MR L BRI CHIEEERFNOT VT 7 V7
B 5, 20045EKUF20065ED 6 Ah 6 T Hich i T
WL 7RO FHTH B. A.suspensus & D.carpenteri
BznEe7T 7o FEEEL LARAE LA BEER
ZINET 7557, WERS (136D AT, VI
A LDV R FAT T AVEREELTER
B N, BREAEEOMRE 1< ¥ kK1~
2H (znEe7 75 NFRERKNIOH) O—REERD
S E o3Il (CUTFHIC < § — &FRS) WI0EEE 52,
BR6cmDTSIRAF v 7 v — LATHBRIIKERS &
fo. 2AMsRE, < I -EWO L, BREFEESTILT
BETA vFaX—FNTHELL BAFRTNCRE
20=1°C, HEI6L-8D 0L T TiThbhi.

*HINBFERE  Obihiro University of Agriculture and Veterinary Medicine, Obihiro, Hokkaido, 080-8555 Japan
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Fig.1

2. EBEREBLHBOERBLBOBE

TIRF I Ve—L (HE6cm) K= — @K
b EREEEE 1 EBsY, 6 EHEEBICERS
Wi, 6HEREGRERSEEEED B L, BEFEFEEEM
Wl &Rl L, SEMRERMSE T T HER & iciv108Ed
D, BIREEBOREERM I, THEEE LK.

#w R
1. REBRRESETHR
D.carpenteri 399, 1#34hd, 2 #%hds, 3 ESR,

4 Wekhdr, FIME, WAERTHIBETIEL k. BEER
BcEE LM, 28 OB, 28 (1&gd), 1
H (2@5H), 1H (3@mshd), 28 (4&5H),
2H (Wi, BXU6H U Tth-7x FigD. —
., A.suspensus \ZUF, 1#pgheR, 2#%iH, 3 &40,
BIWE, W2 T8 TP L, Dcarpenteri K 0 E
Pot, BHEEBRMICELLHME, K48 0D, 2
B (1#3), 250 (2@4hH), 2568 (3 &%),
LH @i, BXU118 0f) Toh-72 (Fig.D.

2. REFEHOTRE
(1) 5B

e & & REN0.25mm, FEN0. ImmOBEMETH -
7253, D.carpenteri Tld, BR3EWEE T, WEI</)D
EREESH D, IRREEICEM RN R S N
DIz L (Fig.2A 8 & O Fig.3A), A.suspensus i,

Developmental time of Dendrocerus carpenteri (upper) and Asaphes suspensus (lower).

FEThh, WREmMIBLILTEHBEAL -
(Fig.2H B & U Fig.3B). D.carpenteri OEiid 245
£ 72 (I OB IS ORI, A.suspensus DIIE
g o0 O N O P 3 0 D I D B IR
FTEHEIEBREAETH -7
(2) 1Haghdh

e & bIEEBHTH D, TR R P ISOEHEN» 51
55, D.carpenteri ZARBEEMEICHEME ETHRL
N (Fig.2B B&L U Fig.3C), A.suspensus 3 ETH -
72 (Fig.2l B LU Fig.3D). ilifE & diciFBpESjic kv,
HELEFEE - 7.
(8) 24k

D.carpenteri T, KW BWHLHVWHEET, NED
BREG TS -7, Wk {2y, SO
W ONBED, MRS LR & _EER
7 -t (Fig.2C). —7 A.suspensus T3, FIFEHEFE
M, AgorEE T, EREIToERE-SET,
RERETH -7 (Fig2d). WL b, BFROFE
MR LR, FELEBHT LI LRBEL-
7.
(4)  3#mdhd, 4@RGIH, B X OFIE
e di, EIERM AP PER L, D.carpenteri
Tk, FEsEuERaT, BHERRKCEEL Fig.eD),
A.suspensus TlE, HEBT, FEHESEEFICHEDO/NS
nEEMSEN I (Fig.2K). 7, D.carpenteri ® 4
T, REERT, BRREERKES OV ETH
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Fig. 2 Morphologies of D. carpenteri and A.suspensu in immature stages. D.carpenteri: egg (A), first-instar
larva (B), second-instar larva (C), third-instar larva (D), fourth-instar larva (E), prepupa (F), pupa
(®). A.suspensus: egg (H), first-instar larva (I), second-instar larva (J), third-instar larva (K),
prepupa (L), meconium (M), pupa (N). MEC=meconium.
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Fig. 3 Morphologyies of eggs and first-instar larvae of D.carpenteri and A.suspensus. Eggs of D.carpenteri (A)

and A.suspensus (B). First-instar larvae of D.carpenteri (C) and A.suspensus (D).

Bh, EHosmcRE alERoRRESE N, 81
~NiBhd 08, 3WshtRERL Y, MR SALFINEP -
THM Y OFIRICH - (Fig.2E). D.carpenteri ™ 4
e, A, AR os cih s SIERERL <
R,
i)

JEEER, MRS SRR EEDb SV, f
BEEESEL

Aa=v s (HE) PHlichs

(Fig.2F 3 X T Fig.2L). D.carpenteri ® * 3 =9 A {3
EEHB/mMmOEIRTH v (Fig.2G), A.suspensus
DA 3= A REREH0.15mm i E OFFHERK O BEAHE
BT« — YRICEE - 720D TH » 7 (Fig.2M).
(5) U@

D.carpenteri TR EBTH O, IAFTEHROH
WEATHY, M- CES S -2 (Fig.
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2G). —7H A.suspensus TRIAERILEAT, AR
~ERD %, IEROEEICBEENEN . (Fig.2N).

2 =

o REEWEE, Dcarpenteri T 4 ¥,
A.suspensus T3#F TH Y, Haviland (6, 7)) #®
Bennett and Sullivan (1), Carew and Sullivan (4)
DFER E—B U/, PULE TORERMIE D.carpenteri
D16 E M, A.suspensus 359228 TH - 72, IPIARY
EHEIRT I BEFE LB OB R SN, D.carpenteri i
A.suspensus DIHEHOWMTH o7z, ORI
D.carpenteri i\ T, Bennett and Sullivan (1),
Campbell and Mackauer (3 ), Carew and Sullivan
(4), Walker and Cameron (16), A.suspensusic®
W T, Campbell and Mackauer (3) T & 5 45EiTH
FOFEREIZIET—F L1,

TARCORBAM DO FE R T, BELOEESH,S
QTEEFBIT B C EHUERETH » 0. TIAFHIE, BT
&, IERERE OB EmEmOINE, T, g
OREE &, 28T, BT thTd -
7o hLBogEc L TE, B kRoEEY,
WTE, MAOIRPIESOT X P TR CHESE
KBTS, £72, HEDO2 3= 20K LI CE
72, Carew and Sullivan (4) @ D.carpenteri %
Levine and Sullivan (9) &% A.lucens B4 550
WERBOIIRTH - 7.

EOBMKEEBINMEEETHY, EIEHCHEE
ThB—REFFEEOYHEOB & PHRE L ILY 2 fcHICH
WMEEEATS (2, 14). Bocchino and Sullivan (2)
®© Sullivan (14) OF#Hk & E#RIT, D.carpentert T,
—IREEEOHREIFEARZI B GEC,TEBE
o R EE B AR LB 7205, Asuspensus TIE, —IR
FEBOHREEMHOEAR—ERNMSEET 5 LK
PRI U 7o, A.suspensus KHEEFEASNLEER, £
DG, FHEKRE AR, OIBE~NLERL, BRIR
5508 d -k, FEOKRBE, SRFEBEOTHOE
WEEB L, D.carpenteri TRIBEOBGEBE G
H{T, Asuspensus TREBETH -7z, Cokd, &
LALDEET, WED 2EE 3 EHYhERNBORNEY
DETHINT Z L EWFETH - 72,

D.carpenteri @ 4 %, HiWE, WTRIEHEHL
CEESEITHBBEESN. SRESLEErERSE
ORI S SWWHETARFETRSFEE WD,
D.carpenteri ® 4 B35 RS EINE TEL LI L D ISR
BAEREUA L, BMUCERT 3 ETZmEFEITT S
BEiTeE s sEEXoNTHED (4), FilFLFHox
-5,
A.suspensus TR I D & H KB IEE SN, - 2.
KSR LI oM I ER O = bHEORIEOfEE &

5.

KFEICH N 2 OSRFERE, 775 LVv0E
BRRHMTH AT 7S5 FHOTELERFEBRETS
b, EELHGVEGTEET I EBEIShTWE (11,
12). KR TEonIARL S, HBAKBT 3HED
FEOBEEL< I —ORENICEI VMBI ENTEEEY
T, BFEL (AR X 2EEEg) omBg (EE
KL AEEEE) KoV Thhbhb, WHEBEOHER - EH
WEEROHBCBRI>THA S, £, BREEED
FAEROFAESEIICTRECE 3100, FETFTEIH
Ars@iromb i,

B E
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