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Abstract; Generalist parasitoid wasps possess the capacity to parasitize multiple host species in their native habitats. When
invasive pests encroach into their habitat ecosystems, these native parasitoids may expand their host range by incorporating
the novel invaders as viable host resources. A prominent example is the native Chinese pupal parasitoid Chouioia cunea,
which has successfully utilized the invasive fall webworm ( Hyphaniria cunea) as a novel host. However, not all generalist
parasitoids exhibit this adaptive capability, as the exploitation of novel hosts requires fulfillment of specific ecological and
physiological criteria. Based on global case studies of parasitoid-host expansion, this review synthesizes critical factors
influencing parasitoids’ capacity to adopt novel hosts. The first important factor is temporal and spatial synchrony. The
foundational prerequisite for establishing a parasitoid-host relationship is the temporal overlap between the oviposition period
of maternal parasitoids and the developmental stage of the novel host suitable for parasitism. Additionally, the novel host’s

habitat during this vulnerable stage must align ecologically with that of the original host. For instance, synchrony in
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phenology ensures that emerging parasitoid offspring encounter hosts at susceptible life stages. The second factor is host-
induced plant volatiles (HIPVs). When novel and original hosts infest the same plant species, the plant-derived volatile
organic compounds ( VOCs) emitted in response to herbivory must elicit analogous attraction in parasitoids. These HIPVs
serve as indirect cues for host location. Cross-species recognition of these chemical signals is essential for parasitoids to
associate novel hosts with familiar foraging environments. The third factor is host-location mechanisms. Successful parasitoids
must either (i) utilize conserved semiochemicals (e.g., kairomones) shared between original and novel hosts for precise
localization or (ii) recognize functionally equivalent volatile compounds from novel hosts, even if structurally distinct from
those of original hosts. This dual mechanism ensures that parasitoids bypass structural variability in host-derived cues while
retaining chemosensory efficacy. The fourth factor is morphological compatibility. The physical architecture of the novel host
during its parasitism-susceptible stage must resemble that of the original host. Similarities in body size, cuticle thickness, or
defensive structures facilitate parasitoid acceptance, ovipositor penetration, and egg deposition. Morphological mismatches
often lead to rejection or failed parasitism. The last factor is nutritional suitability. Post-oviposition, the novel host’s internal
physiological environment must support the complete development of parasitoid offspring. This includes compatibility with
host hemolymph composition, immune evasion mechanisms, and nutrient availability. For instance, host-specific immune
responses or inadequate nutrient profiles may disrupt larval development, precluding adult emergence. These factors
combine provide a framework for screening and harnessing native parasitoids to combat invasive pests through classical or
augmentative biological control. By prioritizing parasitoids that meet these factors, practitioners can enhance the success rate
of biocontrol programs while minimizing non-target effects. The case of Chouioia cunea exemplifies how host-switching
mechanisms enables targeted deployment of natural enemies against invasive species, offering sustainable solutions to

ecological invasions.
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Z MBI A S T | HEAARAE W 08 D b SRR R TT  F08 1 AR T B R R RO RO B IR T %, Tl ik
MRER AR A Y= —38 | B Z A KA B IR OC R XA B Tk TR 2 Lo 209 . 1888
AR N 5| FEEI B Rodolia cardinalis IS HAAR E HMHAEWR AR Icerya purchase , $iTF T B LA
VIR AT HE L 2019 4F [E AR BB (AT A BA DRI 5 | 30 ) 15 - Sk R 40 /N 86 Necremnus tuta , BLAT 72 Bl 75
A BT AT HEGE = AR E AT BRI B I AR E IR MR Tuta absoluta W)K& 5 E Y,
BEF] 2010 4, 2Bk sk T 6158 Fhay AR PRI & PR 5 [0, 1R PR 588 i dy, Hih 172 Fpi
BB T AP R SR Y B A TR S ERAG R  ——38 [ (K Hyphantria cunea Bt 34
Bg s mbEde R, 38 E A e LT A H 7 B Erebidae JT WA Arctiinae H K JE Hyphantria , J5 7= #idt 32
BT 1940 AR R F R, Z 5 XA H A BB R B A, wi R, 3 2= e R4 32 AN E 50T
EHERI T O T AR E AL H 1979 4R P TR L T PR & B I 1k DOk Uk B 2024
2 A R E 13 M X, 609 NMEBATEIX A T ERGE % AT E G T E R
Pk, —LEEF LN HEZ I A IR KEL, 1A TE 1953—1955 48] A 5 [ 11 8 )52 7 M fin 4=
RANSE I 5 | HE ik 2 Fh R 8 AR Wit 5 [k it 2 PR (5 [R5 X S8 KR AR RE AR A (2 My Rl R, I
AEBIBTIAEN P 75 38 i AR, AT 2438 T0 i A1 T 22 8 A Wy B 3 O s 1 56 [ e, AN A9 AN
S i PR AR A B RBORIEFTBIIR

FEE, TR T8 AR AR 1+ R W /N Choudoia cunea A7 3345 T T 35 Bl Mk a5, JRI IR
N /I A FELUBE 1985 AT 7 55 ] 1 A 12 ML B0 78 42 380 10 M 00 2 A e 0 e R — R o L AR 4 B A e s R R A
JE FC /N e v [ ) G 27 B A SRR MR Lymantria dispar A 5 3 Stilpnotia ochropoda 435 ¥ 3 Leucoma
candida JERE NI Semiothisa cinerearia AR FHEK Clostera anachoreta BkESIPT MK Acronycta incretata g H

http ; //www.ecologica.cn



12 4] BIFT AR AR R A BRI R 6097

ELo T ERm /N ELA A v A B O, 7 Sk 6 B P g B RT R A 200—300 Sk PR AR A e [RIIE
GG /NI MY R 32 BRBR PG A0, 38 40 A Tt ATl 307 I AR R B AR Rl 95 [ PR AE b
FEZA Y, 92 R AR B T T 12 A 9 A ER ik /NI VR PR A 32, 78 LRI M AR N TR ] K i /e 1)
DX A 5 ] R R 2 B, ) G G /N e o s A AR RIS — 1 9 61 1 0 ) 25 A 2R 4 A 3] 13.25% F19.56%
DI/ INEETE 1SRRI 0] IS 36 [ P 0k 0 & g B 25 3202 e ik & A X ) FCmG /)N i ] e 5% [ P 0k
FREER AR A e A K 2T T ECm /DN ok 56 ) P 0 A 35 B RO B 3R 5 R 1 45 b 2R B 8 1 T R i T
T B8 64 7 2R JD R/ N e 7 3 6 R 1 ke, 38600 1 ) Fml /)N e 5 56 ) P ok B L 25 . AR R A5 i3k
1997 4F AR AR A 2 e, 2 4RI, TRl DX ] DX /)8 0 114 DX I 56 (] 1 M 4 27 26 R A 3] 64.94% , 1t i T X 1R
X 14.97% , FAEAETT IR, 08 S , P 08k J) E I /0N 06 ok S ] 1 i 4 05 1) 2 A 2R i 38 61.04961' X IE
ST N T REICE FC G /N 1 — A5 AR 1 T ] /Nl 5 [ 1 P40 i i 2 32

Ji) R /N 15 5 ] P 0 1Y) G R RN U W B 36 v 9 RS 5 OGRS SRR T 2 AR AR 19 25 4E
W] T APl AR R TR G /N4 R 92 [ 1 0k =2 TR AS A7 AR B R 1Ak G 2R RIDKE  do F 38 D 35 ) P 0 %) ) G
k7N S O, 3 [ P o S8 AR AR T R, AR A TR R /N B8 Y % 32 P E (alternate host) , A
hy JE M /NI 25 A 5 ] PR iR R 77 S 2 DR T At ok oAy i R M /)N 7 S ] 1 g 6 7 114038 5 2 A 1Y
WA Z A0, iR 25 A 0 S A 2 kA A A BRIk R 2 1 AR A B A SR A A 1 AR T SRR
MRS TF A 2 05 [ R A A AR R TR S ] R AR R, MR A i R D AR R 4 2 ] G /N B 1Y
SRR PF 3 A A S R A MG /NS TR T B A BT MY T A BV R YR, R A AR SR A
JE] EG G 7N e e LR i) 22 2 3 AU A7 A 8% (generalis parasitoids) , 22 3 32 1 2 A e 5 R + () 2 AP R IR % EAEAE K
BRI HEALOC R BRI AR T AAAEAEAR I D R E AL DG 2R | 22 2 32 280 2 A 06 )44 e AR 0 IR 40 M B 27 322
A SCHR AR MEFR B, AR ST RE I 22 27 0 A0 25 A e T B 27 2 s il IR AT IR BRI T 22 27 2 A 27 A e
A= ar B RERIBLE] , T & AR A 4 RN X AR AR AR SR

1 ZHFFERFEEVARTHTER RN ES

A AR E A ARG Bl b LOERCR L 0 AR 3042 B ) T i -C 6858 Petromyzon marinus £37E
BT EE M Salvelinus namaycush %5 FEARIT , K568 25 A= 47 2% vl Oncorhynchus tshawytscha['” . Bnfdiye
LAV BT L B ARAFFHBE . RN A — RN 7 R R R b AR R R W, AT AR
IR )2 P AR AN A 77 R e R R R, AR AR R R LB S e AN, 3 W B Peristenus relictus J&—
Fivgs v 27 0 0 U270 A RERS A0 25 A2 Z R0 B WA P, FL2R 3 1 XA [ 2 1 8 0 1 o0 B4
AR e R N Hemiptarsenus varicornis ] PLAF A A IR w2 R g 4 R , 0 SR S YN B 7R g
Liriomyza sativae F1 =¥ BEREWE L. trifolii 2 4 N i Pachycrepoideus vindemmiae J&— Fh HiL 7Y (1) 41 25 A=
W A7 LG SRR MR 2R R R N AR P LIIE BO% Microplitis mediator T LAZF/E AR RAL
it Helicoverpa armigera R Mythimna separata FIH W5k Mamestra brassicae 254\ T 3 dy 1% o PR A
WRESAR /NI Spalangia endius 7] 7745 JRSEWE Bactrocera cucurbitae K /NIEW8 B. dorsalis F1RSJNZME B. tau M
Musca domestica J-W8 Zaprionus indianus FEELWE Stomoxys calcitrans %52 Rl d di 24

AW (invasive species ) FEfE & AR PN 22 77 32704 25 AR 1 I AE B W 00 IR, 40T B B ) W DR AR AR R
S A e R A A RSP Chabert 257 BF5E T 5 FHRKIN A 1 25 A WXt AR FHBER SR8 Drosophila suzukii
FERIROR, LA 2 Fh 2 25 FAVAF A i ] D27 A B 5 Rl B b i) 3 FhEpar R AR R RR AT A, B A BF
FKI T Wi Venturia canescens W] LA JEGR ZF F 4 BEME Plodia interpunctella 7)1 23 3 1 8 83 B Ephestia
kuehniella '%#5"" , TERAH, AR - B Ly 0 75 A W 0% Leptopilina heterotoma M 7 A e Wi U 45 /)N 16 A1 SR
MR F AW Trichopria drosophilae W] DAZF A AAR BB R MG AIEE > | TUEIE Dryocosmus kuriphilus AR 58 %
MW 5, A 15 FlY 0 27 A e e R EX A AR B AT T Agrilus planipennis MNMZACFE )G, il i3 7E

http ; //www.ecologica.cn



6098 xR 45 4

IR RIS T B B AS - % A4 % Phasgonophora sulcata F1ZF 1% Atanycolus spp.,3 4FJ5,16.67% H I
BT B P sulcata W75, B2 4 b B Aranycolus spp. B V175 42 Fak 48.18% 7, [ S T if il e
Sclerodermus pupariae TR A I H AR T A A AE 35 T 4l HORIER |, {H 5 >RIESE & T DAap A 2805 T HRHRTER 4
BHRE ALY | S B RA: Anoplophora glabripennis AMZAL IS FRRIN G , 1 24 1 1) 22 Ff 2 A e 23 220
[ AR P S LS TR CC i/ NIRRT 20 23 2R e | 0 26 B A4 W 3 g T LA R R
L Tenebrio molitor 38 1 A A, 9% FCIG /N TF 4 A B 25 5 L FE P38 2 20, TR [ 5 E 43t
(G IR ARDUANR] , 27 Az W 1) 226 D st 25 2 A AR o G e 4 /) e 7 O SR P R SR e o v e 8 /)
W] REAE RS /INI B MR R A T AT A TR R 4 SR I v O T I P A A A R A AR s s s )
A MBI 3055 27 TR AE 2 27 T8 A A e rh 2 A 5k

2 MEHFERFEERFENARTTFERENERRST

SO 2297 R AR TR T AT E IR R BN A A e R B A A B A I BT By dU, 29
e TR BB, 55 EASMSCHIE BW BT, % EARA Y BRE5A R 25 158 774 B L5 T2
Wi 2227 32 1Ay Az e B 27 A B Ay I A5 A
2.1 FERKEFHY

A AR AN AF T RE AT LAY AR OC 2R 1 S B A T4 2 A7 A= 06 1 R A 7 B I 1) 550 27 3235 5 A AR 1 I A
A, BrAr T S A AR R I A S N S AR A AR, AR AR I R DR A AR M | 4 e A A e A A A
B — RO — A AR I A A A IR E BT, — e R AR XS HAN K W B BRI B w1 . A
PR E G BB IA M B\ Aleurodicus dugesii W LAy B Ho I 27 AF 1 v o8 VP /NBE Encarsia noyesi, Idioporus
affinis A1 Entedononecremnus krauteri 1. affinis "R ERTA 4 B ,fﬂﬁ'ﬂﬁ%ﬂ: 3 %,/ﬁﬁ%‘%d\ﬂ%%ﬂ:ﬁi 2—
4 W AWl 4 0 rhLLE EE Microplitis mediator W LA 27 A REAE BL Mythimna separata 1—4 §& %l gt B
S T 2—3 Wl L WA A A e M /N S BT T AR B A I A 0 B I m g, AR H 8 Y A R
A AR A E X R Y A e ) T2 AR 5 IR A T R R I R BRI S [ B 1 B A e A A D
T B B SE AN T UL (AR S50 3 25 A7 P A AR RS | i U0 A e g i < /NI 2 A T B R R 4 e (R X
FBEJITE F AR ORI ] Db/ S ] g ) o 00 2 4 e | ] E /I e 19 g U 5 5 ] o
ARSI RE BT 20 B G o A R SR R
22 W EEFEMWERMERGBYR

AR 22 P27 AR 0 JT 10 TE A B 0] (R R IR A4 5 W, ARG 323 O T 2 5 RUABLRR A5 R I R A 2
Wy AR Xt A5 A e A A RO L B, 52 R RS E R I 2 AR B AR B T KRR
PR ARG EEFRY I, —RA RS E s R A E R R a £ iA S AN E B
Yok SR P2 IF Y R 2R Apriona germar WS EHIIEEZ Morus alba LA HXT R KA
K EMi/INE Aprostocetus fukutai SIEAERE., 2F B2 F G, ik MALE B B 2 F 28, fEh i,
2130k % B Peristenus spretus J&: 2% B ¥ Apolygus lucorum )75 44, S W4 B W% G F L B9 B Ricinus
communis R BB AR FHIME B YR 22 RN 2R/ 4/ - R S L 523 95 BT IR
Liriomyza huidobrensis 165 W) ZRHEY T &) 2-3-C G B vl G 3 5 | 27 A= 46 Opius dissitus , I H. 12027 A5 1
REIE 5 B X 0 3 P FHAE A . 55 A6, BEF/NEE Aphytis melinus W5 T 2L B %Y Aonidiella aurantia
FEE IR RBEHIRNE Citrus latifolia ¥ 5 1) D-F7 1665 F1 B 80075 00 8 (7 21 [0y (0 R 158 27 T s o 42 4 /1N 0
Nasonia vitripennis J&— 2275 FRIZF A 06 | 25 4= Z PP 0GH B (4 B A8 | JE IR SR XX A 4 /N A AR 5 Y
W VR T8 PR SR 4 T I T R N I T I RE 7 | A O o g 2 6 /) e 2 3 1) WL 2 7, PR 5 i € ( DMIDS ) J2: i
PRI e e — R o I A B /NI 7= 2 5 |V R ML ) 3 T 2 R ok i, 37 R 2 E R
PEAE BB A& TP oy EASCAL S W BRRVE L VRN 2 AL E AR, A —/ N KRR EVN 2T

http ; //www.ecologica.cn



12 4] BIFT AR AR R A BRI R 6099

XA A IR 1 S g R ] [ NI 1 S5 R B TR — B AR, A A 52 E R W T RE XS
Ji ER /e 7 A [R5 LA T s A 6 0 i o0 B Rk ] E /N AT DRy 52 i) H IS AN 2
2.3 FEAGFEEYIR

AR AT TN, it DI R T TR B R VA B R S B R W S RAEM, a7
ST i) T TR B R P IR A7 A B OGO, LU AN Ay RS LW A T A A R
GRS A S AR B AL A TR AT R R il ORI A AR e R AR AT RN ORI A
2577 09 ON 25 A W G B Chelonus insularis FOWESGE 2[RI 32 21 W M 5L RO Spodoptera frugiperda SR FIEK Zea
mays FERRSARIES | AR M 27 AR 0 1 25 AR e D07 i, e £ B SRBIOAY X ORI R A5 25 001 &)
B Ay AR el g 2 M 5 A EA G R R B BT G, lan g e, G E R gh d, F AP BRI Holepyris
sylvanidis 2R 25 3 2RI B WS Tribolium confusum™ , G2 W B4 B %54 9% Spintherus dubius , AN4x
WA E LR SR TS |, TR B ST 5 &)y 2y A e R 2 BIRh 78 3R I S B DR T S L 9]
WAL, RA2 Centaurea cyanus FIKEIE Vicia sativa WIAEREW 5| 2951 Cotesia rubecula 25737 A= =% oy i
Pieris rapae™® | R4l H B 25 A 06 58 22 4% 25 32 90 B SR BT 51, BB KD W6 9 Hyposoter horticola 2 PR ) 15k B
Melitaea cinxia F)%) HUATAE 8 MERE S 25 TR0 ) RIS |, DMEECE I R AL iy gl By S0 25 A e e gl oy
T FF MR E ARG, BN BERE Osmia cornuta BB HLZE X U 3] 77 A e 4 2 1A TR K R /DN i
Monodontomerus aeneus WA W5 AE T, Forh s AW 1V F R F 2, T 0RO 38 TR A 0 5 L4 PSR 0 . A
PR /)N S 56 ] 1 R B0 1) 2 A1 0, A WIF ST UE S8 1 ) G /)N 068 25 52 31) S ] 11 g i P e 36 1) 45 8L 9 Jo it
G RS TR B Ay o 35 P R R A S I 1) 5 8 TR 1 B R PR
AR5 S B0 T i T /e 1 5 o7 56 ] P ke 1 SR AR P T /N e 3 2 R P 2 T2 5 AR A R Y
FERNMAT BAL A Y22 50058 77 3, Pan 5527 4R 3 TR FCmG /N fid £y P E T R AR S B B VRS2 AR SE A JF
TESE 1T A o 2 A ER /N X A3 2 S R E B E B a Y
2.4 W EARIYEEEHY

AR IR B Y 5 A OB AF AR A AR ER S A A ) R e B, e I Y TR A By
TIESS 25 M RS S 5 0 A7 A e PR, 6 TR R R P B, U0 S5 R e A A M I B 2R AT R T
Perilitus coccinellae 23355 2% FIAR B G R R ARG 4 J@ FUR S B BRI = AR Ul 7o . 3 AR SR A T
HoJB AR A 23 50 B AR e (7 B0 A T Ry . Schmidt 4510 % 0 FHAE 7= B ASE Y (14 24T 38 T ) Jo b 60 285 49 25 £ B ] f
SR /2 PRI WS Pinpla instigator FIPRAR AT RY BRI | 27 A W 1 B 6 22 THIDG 3 A0 40K B 00 3, A o 5 AT 1Y)
YRR 5y a2 B A AR i T TR v IF B9 AR SRR R 4L WRE Brachyzapus nikkoensis 23 18 5P 7 7E Wil ik
Agelena sylvatica 13k I8 A% (1) HH 52 b X FHERT DA e AE IR 2 B SR A T REE /N T IR B A I A 7
PR R PN T 52 02 Sl = O I RE S B A8 0 AR TR EC N ] 5 [T U B
A AR W5 B J5E P iR 5 F] G /) e o e 5 O 45 T L 45 40 R i 2 85 UIDAH O [l 1 Mk oA DL 0k 5 T £
il
25 FWEESR

A A e Ay B A K R DL R S R B T SR RO IR T AT T, AR R B SRR A Az e ) (R RROIR 2
FISE o PR i ) ARG T SR AN RO I TR 22 1 35 R R R ot I (R O, AT L
F TYUREE S, Qs AT sk il > DL B 7 A5 9T & B, A B HUIRIR ¥ Trichogramma dendrolimi
it ) FAEARK B ZF I =T 8 2 a5 18, HNE IR & & 8 & FEARBY Antheraea pernyi HVEH IIMA
HEOKBI Corcyra cephalonica BEHH I 12 A e MATE R, F5 A BB ) TSk, EARAN 2 B R B, aF AR e (R
BRI K IE Drosophila immigrans W " (1) B 5 A 4194 Trichopria drosophilae W I MEHE -1 UG AAR T i K,
AZ VRIS ] R K, ME e 75 o f KO ELIBR G e 22, [RIINE, B P98 % A 2 ) BE - B30 AR 6 il 57 9 AR B0
EEREREE., R EE 2 AR N T K S I Trichogramma ostriniae i 2 ik Sitotroga cerealella O B 25 A i

http ; //www.ecologica.cn



6100 xR 45 4

FEARRM] , 12—24h 197 2GR AL L s e 10 OIDAE S8 5| 2 A e | DIt g 10 DA ) 25 £ e 1 5| g AT
AJRE H T DI A A R BTORE A B 4 RO R AR KO B AR TP Y IR, DA T B AR R AT A
AL /NI IR R L)1 8% Leptopilina boulardi 1E1E ¥ ¥ 2 BRI RWE L) B Drosophila melanogaster PR P RE 78 A= K
KH AR IO AT S O B A il A i 2y S R, DI GV 4 A i /)N R e 4 e 1
ﬁkﬁ%%%%)ﬁﬁ,%ﬁl@ﬁﬂjﬂﬂﬁ%%t,%/ﬁﬁﬁi)ﬁ%mﬂ o WHMFE KB E. separatae FEWCR
TR A ARG BRAR 1A R 98D 1A AR e 4l A ) B SR (O AR AR T A ) 2 ) B A B R A AR
FEERANE Y T O, A AR T R Re L A A e A A

3 @St

i SCRIRAY 25 MIBE SR , ARSI, 2 27 ERIAF AR IR B F A Ay BRI N R E24 54>, Bk
S A RS (R ) JURE b A A B RTRE, RV A 25 U] 5 A A e i SR T 5 O TR R A
MU B EMY )G AR R MY A AR Z AL, T e | 45 A 3 (6 B 27 EROMEE , el ey £Aa
L) O3 AR ) o R A7 A W 5| 2 A 3 7 A A R AT M R BR ) I 5 5 = 0 35 5 A B A7 AE 9 7 AR 3 IR 75 2
LU R o R w2 A e T o 27 EAORS B0 B, sl B e 3 A B R MR B A e S 3 AR e G o 245
P S AH D RE— AW J5T 5 505 DY B A S MR A Sl T 2R I 30 U A B B A AR DL, ) T A S R 2 O
P, SR, AR ON e AR LA LA 3 A Y R DM e S R

B T A S DR AP B R O M g, AT T U BB IR IE AR 2 BG 5 10 LE BB G % T AW Br iR B
WP T B R R MUHIAS £ KB R SR AR & B — MR AT SR A R T7 . FRTE AR JE Bty
B4 180 73 A S TR R 2 A IO SR BAR SCAIT FEAR 22, (ERS 5 T30 iy 2 A S 77 T2 e AN A2 O SC B (R B ) o iy
PRUZR L b 2 A i 3 A S AT A 25 SRR NS B 3 BT ST . RS BT ST I 22 G TEAS b KR #E AL 75
FIAARLE W S SEAS S AN B IR 3R e RS T AR A WA A 2 A UM ke 7 1) AL TE AL

£ 3CHf ( References)

[ 1] Van Driesche R G, Carruthers R I, Center T, Hoddle M S, Hough-Goldstein J, Morin L, Smith L, Wagner D L, Blossey B, Brancatini V,
Casagrande R, Causton C E, Coetzee ] A, Cuda J, Ding J, Fowler S V, Frank J H, Fuester R, Goolsby J, Grodowitz M, Heard T A, Hill M P,
Hoffmann J H, Huber J, Julien M, Kairo M T K, Kenis M, Mason P, Medal J, Messing R, Miller R, Moore A, Neuenschwander P, Newman R,
Norambuena H, Palmer W A, Pemberton R, Perez Panduro A, Pratt P D, Rayamajhi M, Salom S, Sands D, Schooler S, Schwarzlander M,
Sheppard A, Shaw R, Tipping P W, van Klinken R D. Classical biological control for the protection of natural ecosystems. Biological Control,
2010, 54. S2-S33.

[ 2] Kenis M, Hurley B P, Colombari F, Lawson S, Sun J H, Wilcken C, Weeks R, Sathyapala S. Guide to the classical biological control of insect
pests in planted and natural forests. FAO Forestry Paper, 2019(182) ; 96.

[ 3] Caltagirone L E, Doutt R L. The history of the vedalia beetle importation to California and its impact on the development of biological control.
Annual Review of Entomology, 1989, 34. 1-16.

[ 4] Zhang Y B, Tian X C, Wang H, Castaiié¢ C, Amé J, Wu S R, Xian X Q, Liu W X, Desneux N, Wan F H, Zhang G F. Nonreproductive effects
are more important than reproductive effects in a host feeding parasitoid. Scientific Reports, 2022, 12(1) . 11475.

[5] Cock MJW, Murphy S T, Kairo M T K, Thompson E, Murphy R J, Francis A W. Trends in the classical biological control of insect pests by
insects: an update of the BIOCAT database. Biological Control, 2016, 61(4) : 349-363.

[ 6] Kenis M, Hurley B P, Hajek A E, Cock M J W. Classical biological control of insect pests of trees: facts and figures. Biological Invasions, 2017,
19(11) ;: 3401-3417.

[ 7] EPPO. EPPO Global Database: Hyphantria cunea (HYPHCU) , 2021.

[8] LiXW, LiuQ, Bi HL, Wang Y H, Xu X, Sun W, Zhang Z, Huang Y P. piggyBac-based transgenic RNAi of serine protease 2 results in male
sterility in Hyphantria cunea. Insect Biochemistry and Molecular Biology, 2022, 143, 103726.

(9] MEZEMALAE R, HEAL R RS 6 5. FEEML AR R, 2024,

[10]  Hpsg. v 2 A T 5 1 1 e /D e Jas - o (B L, O/ N el i/ NS AR ) . R 4326273k, 1989(Z1) + 117-123.

(1] 9, Wb, BRAS, £/ R FRm/ NG 98 T BTST. ARl R, 2004, 40(4) : 106-116.

http ; //www.ecologica.cn



12 4] BIFT AR AR R A BRI R 6101

[12]

[13]
[14]

[15]
[16]
[17]
[18]
[19]
[20]
[21]
[22]
[23]
[24]
[25]
[26]

[27]

[28]

[29]

[30]

[31]
[32]

[33]
[34]

[35]

[36]

[37]

[38]

[39]

[40]
[41]

HAER, AT, VP, R FRJE /N Chouioia cunea Yang MBI FT FIA: W B 1A N FHAERE. P B A B IA 244, 2012, 28(2) .
275-281.

EE, SR, LT, NIELL. IR DX 5 [ 1 R B S A R AT L ARRAEFRE, 2016, 48(6) : 95-98.

Xin B, Liu P X, Zhang S, Yang Z Q, Daane K M, Zheng Y N. Research and application of Chouioia cunea Yang ( Hymenoptera: Eulophidae) in
China. Biocontrol Science and Technology, 2017, 27(3) . 301-310.

BN, 158, ALk, Bk, Mt KR funs Sew ik i A= Pl oroe. MolBl%, 2004, 40(2) : 90-95.

A4l M, sk, REHN, TR, SREDE. A e DN A W B A S AT Y. TEIRMROL RS, 2021, 48(5) : 39-43.
Adams J V, Jones M L. Evidence of host switching: Sea lampreys disproportionately attack Chinook salmon when lake trout abundance is low in
Lake Ontario. Journal of Great Lakes Research, 2021, 47, S604-S611.

Dona J, Proctor H, Mironov S, Serrano D, Jovani R. Host specificity, infrequent major host switching and the diversification of highly host-specific
symbionts: The case of vane-dwelling feather mites. Global Ecology and Biogeography, 2018, 27(2) ; 188-198.

Raymond L, Plantegenest M, Gagic V, Navasse Y, Lavandero B. Aphid parasitoid generalism: development, assessment, and implications for
biocontrol. Journal of Pest Science, 2016, 89(1) : 7-20.

Rahman S M M. 38 % B 19 A4 )2 R OHOO BT 18 B IR I A I BGTE [ D] ALat: AR BE, 2014.

XTE, E3CEE, EAB, BiAie, Jrn. S NG A Y e O ST T E A BA SR , 2013, 29(4) : 613-619.
Wi BRI /NI IR 2 53 B HONT B 2 S8 SON R TR /E [ D) B - VR4, 2020.

OLGA V. HZL Ve s e ¢ je 25 1 A BRI RERFZY [ D] b st h Rl B K%, 2020.

XV, 25, AR, a0, BRAAR, FPBLIE. AR XTI /N R T R AR AR AURE IR AR B, 2016, 25(3) ¢ 194-198.
Murdoch W W. Switching in general predators: experiments on predator specificity and stability of prey populations. Ecological Monographs, 1969,
39(4) . 335-354.

Chabert S, Allemand R, Poyet M, Eslin P, Gibert P. Ability of European parasitoids ( Hymenoptera) to control a new invasive Asiatic pest,
Drosophila suzukii. Biological Control, 2012, 63(1) ; 40-47.

Jones T S, Bilton A R, Mak L, Sait S M. Host switching in a generalist parasitoid: contrasting transient and transgenerational costs associated with
novel and original host species. Ecology and Evolution, 2015, 5(2) : 459-465.

Rossi Stacconi M V, Buffington M, Daane K M, Dalton D T, Grassi A, Kacar G, Miller B, Miller J C, Baser N, Toriatti C, Walton V M, Wiman
N G, Wang X G, Anfora G. Host stage preference, efficacy and fecundity of parasitoids attacking Drosophila suzukii in newly invaded areas.
Biological Control, 2015, 84 28-35.

Michael T. Smith, Roger W. Fuester, Joseph M. Tropp, Ellen M. Aparicio, Daria Tatman, Wildonger J A. Native natural enemies of native
woodborers ; potential as biological control agents for the Asian longhorned beetle, 2008.

Gaudon J M, Smith S M. Augmentation of native North American natural enemies for the biological control of the introduced emerald ash borer in
central Canada. Biological Control, 2020, 65(1): 71-79.

BT, 297 R FF A I T B e 0 X PRI AR AL RO T LR B ARIE AT [ D] AR b RO ARERTR BE, 2016.

Hérard F, Maspero M, Ramualde N. Potential candidates for hiological control of the Asian longhored beetle (Anoplophora glabripennis) and the
Citrus longhorned beetle (Anoplophora chinensis) in Italy.Journal of Entomological and Acarological research,2013, 45 (S1): 22.

B, TN, tpibisy, Woel]. 56 SR FEBORBI VL. SRR B2g 4z, 2018, 40(4) ; 721-735.

At Wi /g T A7 AR S A AR AT R SE [ D] e . HRUIE R, 2016.

Schoeller E N, Redak R A. Host stage preferences of Encarsia noyesi, Idioporus affinis, and Entedononecremnus krauteri: parasitoids of the giant
whitefly Aleurodicus dugesii ( Hemiptera: Aleyrodidae). Environmental Entomology, 2018, 47(6) : 1493-1500.

Bruce T J A, Matthes M C, Chamberlain K, Woodcock C M, Mohib A, Webster B, Smart L E, Birkett M A, Pickett J A, Napier J A. Cis-
Jasmone induces Arabidopsis genes that affect the chemical ecology of multitrophic interactions with aphids and their parasitoids. Proceedings of the
National Academy of Sciences of the United States of America, 2008, 105(12) ; 4553-4558.

Yu H L, Zhang Y J, Wyckhuys K A G, Wu K M, Gao X W, Guo Y Y. Electrophysiological and behavioral responses of Microplitis mediator
(Hymenoptera: Braconidae) to caterpillar-induced volatiles from cotton. Environmental Entomology, 2010, 39(2) : 600-609.

WRHLAE  RRKS, WAL, Kok 4E, RALWY, SR, P Zn v Bt 0 R R A AR A% gy e R F R E AR R B P . B AU, 2011,
54(4) . 437-442.

Vet L M, Dicke M. Ecology of infochemical use by natural enemies in a tritrophic context. Annual Review of Entomology, 1992, 37: 141-172.
M=2F, IR, VTR, EaE. RRFRKER/NER ST R, BIUCKE, 2003, 25(1) : 24-27.

Xiu C L, Dai W J, Pan H'S, Zhang W, Luo S P, Wyckhuys K A G, Yang Y Z, Lu Y H. Herbivore-induced plant volatiles enhance field-level

parasitism of the mirid bug Apolygus lucorum. Biological Control, 2019, 135. 41-47.

http ; //www.ecologica.cn



6102 JAE = 45 4

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]
[56]
[57]
[58]
[59]
[60]
[61]
[62]

[63]

[64]

Mohammed K, Agarwal M, Du X B, Newman J, Ren Y L. Behavioural responses of the parasitoid Aphytis melinus to volatiles organic compounds
(VOCs) from Aonidiella aurantii on its host fruit Tahitian lime fruit Citrus lasifolia. Biological Control, 2019, 133 103-109.

Frederickx C, Dekeirsschieter J, Verheggen F J, Haubruge E. Host-habitat location by the parasitoid, Nasonia vitripennis Walker ( Hymenoptera
Pteromalidae) . Journal of Forensic Sciences, 2014, 59(1) . 242-249.

Morawo T, Fadamiro H. Identification of key plant-associated volatiles emitted by Heliothis virescens larvae that attract the parasitoid, Microplitis
croceipes ; implications for parasitoid perception of odor blends. Journal of Chemical Ecology, 2016, 42(11) . 1112-1121.

Vinson S B. The general host selection behavior of parasitoid Hymenoptera and a comparison of initial strategies utilized by larvaphagous and
oophagous species. Biological Control, 1998, 11(2) : 79-96.

Roque-Romero L, Cisneros J, Rojas J C, Ortiz-Carreon I R, Malo E A. Attraction of Chelonus insularis to host and host habitat volatiles during the
search of Spodoptera frugiperda eggs. Biological Control, 2020, 140: 104100.

Fiirstenau B, Adler C, Schulz H, Hilker M. Host habitat volatiles enhance the olfactory response of the larval parasitoid Holepyris sylvanidis to
specifically host-associated cues. Chemical Senses, 2016, 41(7) . 611-621.

Faraone N, Svensson G P, Anderbrant O. Attraction of the larval parasitoid Spintherus dubius ( Hymenoptera: Pteromalidae) to feces volatiles from
the adult Apion weevil host. Journal of Insect Behavior, 2017, 30(1) . 119-129.

Fataar S, Kahmen A, Luka H. Innate and learned olfactory attraction to flowering plants by the parasitoid Cotesia rubecula ( Marshall, 1885)
(Hymenoptera: Braconidae) : Potential impacts on conservation biological control. Biological Control, 2019, 132, 16-22.

Filella I, Bosch J, Llusitt J, Seco R, Pefiuelas J. The role of frass and cocoon volatiles in host location by Monodontomerus aeneus, a parasitoid of
Megachilid solitary bees. Environmental Entomology, 2011, 40(1) . 126-131.

Zhu G, Pan L, Zhao Y, Zhang X, Wang F, Yu Y, Fan W, Liu Q, Zhang S, Li M. Chemical investigations of volatile kairomones produced by
Hyphantria cunea (Drury), a host of the parasitoid Chouioia cunea Yang. Bulletin of Entomological Research, 2017, 107(2) : 234-240.

Li T H, Che P F, Yang X B, Song L. W, Zhang C R, Benelli G, Desneux N, Zang L S. Optimized pupal age of Tenebrio molitor L. ( Coleoptera :
Tenebrionidae) enhanced mass rearing efficiency of Chouioia cunea Yang ( Hymenoptera: Eulophidae). Scientific Reports, 2019, 9(1) : 3229.
Pan LN, Guo M Q, Jin X, SunZ Y, Jiang H, Han J Y, Wang Y H, Yan C C, Li M. Full-length transcriptome survey and expression analysis of
parasitoid wasp Chouioia Cunea upon exposure to 1-dodecene. Scientific Reports, 2019, 9(1) . 18167.

Pan LN, Gao WF, Liu XY, Qin DY, Zhang TT, Ren R, Zhang W Y, Sun M D, Gao C Q, Bai P H, You W, Zhu G P, Li M. Parasitoids as
taxonomists; how does the parasitoid Chouioia cunea distinguish between a host and a non-host? Pest Management Science, 2023, 79 (11) .
4547-4556.

Takasuka K, Fritzén N R, Tanaka Y, Matsumoto R, Maeto K, Shaw M R. The changing use of the ovipositor in host shifts by ichneumonid
ectoparasitoids of spiders ( Hymenoptera, Ichneumonidae, Pimplinae). Parasite, 2018, 25; 17.

Schmidt J] M, Cardé R T, Vet L E M. Host recognition by Pimpla instigator F. ( Hymenoptera: Ichneumonidae ) : preferences and learned
responses. Journal of Insect Behavior, 1993, 6(1); 1-11.

Cerkvenik U, van de Straat B, Gussekloo S W S, van Leeuwen J L. Mechanisms of ovipositor insertion and steering of a parasitic wasp. Proceedings
of the National Academy of Sciences of the United States of America, 2017, 114(37) . E7822-E7831.

Maure F, Thomas F, Doyon J, Brodeur J. Host nutritional status mediates degree of parasitoid virulence. Oikos, 2016, 125(9) . 1314-1323.
SRIAN, Sl ARAREE A AT NI (IV) —FABOR A R AN T . B UKL, 1993, 15(2) : 51-59.

WRA S, 2, TR, XU/MYE, sRAASE, 2R 0T, KR OIRIFE 4 O X AA B R IR 0 N T SRR 1Y LU gk IR 4, 2024, 51
(4) :952-959.

FAE, TR, A X AR A A S AR 22 e . R B, 2024, 67(7) ¢ 923-931.

KL, st , FRAL. A2 MR O X T KB AR IR e 2 A 5 MR AU BTHE AR A M. P E AR iR 2441, 2014, 30(5) : 618-623.

Zhou S C, Lu Y Q, Chen J N, Pan Z Q, Pang L, Wang Y, Zhang Q C, Strand M R, Chen X X, Huang J H. Parasite reliance on its host gut
microbiota for nutrition and survival. The ISME Journal, 2022, 16(11) . 2574-2586.

Nakamatsu Y, Kuriya K, Harvey J A, Tanaka T. Influence of nutrient deficiency caused by host developmental arrest on the growth and

development of a koinobiont parasitoid. Journal of Insect Physiology, 2006, 52(11/12) . 1105-1112.

http ; //www.ecologica.cn



