55 45 55 12 1 S & 7 i Vol.45,No.12
2025 4F 6 H ACTA ECOLOGICA SINICA Jun.,2025

DOI: 10.20103/j.stxb.202410312665

BT T XIS SR EE e, /NS A% s 35 A e A0 T 27 F 52 IR 3R AR AR, 2025,45(12) ¢ -
Zhao F Y, Liu P C, Zhang Y L, Wang X Y, Yang Z Q.Factors affecting the host range expansion of parasitoids. Acta Ecologica Sinica,2025,45(12) .

FEBARTTENZMES

RFF xmAR kFERY 2T e
1 MO B2 0T B AR AR S B S SRR T, 1 SOMOL AR S5 R AR b 24 B 86 =, LR 100091
2 LRI AN SIEE B, 6 241002

A% 2 TR R NG Bt N n] A A 2 R AF 3, AR F IR BE A B E AR S MR | 33 6 27 AR 1 m] RE 2K BT E AR A1
F UG A EREIR AR Y TGN Aok AR 5% [ e R R B Ay R 1 R, OF RN 25
AU AT A A R I S B AR TR AL D A 3, A AR T AR O DR 0 — RO SR A, BT IR N ARG T A AR e R
AL S A5, 235 TSR A A R OB A R BRI R B, AR RN AT EREMS I AT R O R Y i A AR AR R A AR S A AL
3™ BN 18] 5 37 2 0 S W AT AR AU B BT 1 A AT R A I SRt P DR A SR s LR A AR AT
A8 A5 N B[R] — R R 52 S A e 7 e X R A M R A TR R I W S VR 5 28 =, 3 AR S RE R 5 B 4 25 EAR U B
Wy R E LB A7 ERORE O B, SRR A 32 F SR VEY B AR S IR A EA AR S (B RE—BU W B 0 R A A
U7 AT LR I HUA ) Wy BREE R AR L), A T AR SR S2 O R 7 00, BB T, A AR TR AT 1 IR S AURT LIS R A RN E
FrPRIE MR K 28 AL DA PR 3R DAyl e 228 S s 20 H W 1731 R i 1 M) AR B A e LI BT AR 3 R It T BBl
i 3 I e 75 DA G ok 6 PR 2R A A A e, ML RE RIS 70X A B 119 52 i o 2 e (R ) ) P 488 e A M B R G Zh A ) ER g/
Y SRR T A AR AL BERE S BUXT AR PR AT BT X PE R R TR A AR B2 nT RS B A T 58

SRR A A A AR I AL s AL R B AR IR G

Factors affecting the host range expansion of parasitoids
ZHAO Fangyu'?, LIU Pengcheng’, ZHANG Yanlong"* , WANG Xiaoyi', YANG Zhongqi'

1 Key Laboratory of Forest Protection, State Forestry and Grassland Administration, Ecology and Nature Conservation Institute, Chinese Academy of Forestry ,
Betjing 100091, China
2 School of Ecology and Environment, Anhui Normal University, Wuhu 241002, China

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 ( Hyphantria 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

phenology ensures that emerging parasitoid offspring encounter hosts at susceptible life stages. The second factor is host-
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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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