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STATUS OF AGENIASPIS FUSCICOLLIS (HYMENOPTERA: ENCRYTIDAE), AN
INTRODUCED PARASITOID OF THE APPLE ERMINE MOTH (LEPIDOPTERA:
YPONOMEUTIDAE)!
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The apple ermine moth, Yponomeuta malinellus Zeller, is a univoltine pest species
that defoliates apple, Malus domestica (Borkh) (Rosaceae), in the temperate region of
the Palaearctic. First instars overwinter within a communal hibernaculum beneath the
covering of the egg batch (Kock 1998). In spring, larvae emerge to initially mine apple
leaves and subsequently feed externally within a communal tent (Menken et al. 1992).
During heavy infestations, the communal tents may envelop the entire apple tree, result-
ing in total defoliation (Parker and Schmidt 1985). There have been several accidental
introductions and subsequent eradications of the apple ermine moth in eastern North
America (Hewitt 1917; Parker and Schmidt 1985) but, by 1989, the pest was found in
the Fraser River Valley in British Columbia, in Whatcom county, Washington, and in
northwestern Oregon (Antonelli 1991; Unruh et al. 1993).

A biological control project was initiated in 1987, to determine the impact of nat-
ural enemies on the generational mortality of this pest in its region of origin and to se-
lect candidate biological control agents for introduction into Canada (Kuhlmann ef al.
1998a). The univoltine egg—larval parasitoid Ageniaspis fuscicollis Dalman, the only
species to attack the egg stage of Y. malinellus, was recommended by Affolter and Carl
(1986). The parasitoid eggs do not hatch until the host has reached the third instar. The
parasitoid develops polyembryonically and produces over 80 larvae from a single para-
sitoid egg (Junnikkala 1960). Parasitized host larvac become swollen and are killed in
the fifth instar by mummification as the parasitoids pupate (Blackman 1965). The im-
pact of the parasitoid and its ovipositional behaviour was studied by Kuhlmann ez al.
(1998b).

Releases of A. fuscicollis in Chilliwack and Langley and on Galiano and Salt
Spring islands (British Columbia) from 1988 through 1990 resulted in low (0-6%) para-
sitism rates of Y. malinellus (Smith 1990). In 1995, a cooperative research project to
follow up the establishment of A. fuscicollis in earlier release sites and to introduce the
parasitoid in other areas of British Columbia infested by Y. malinellus was initiated.

To obtain a large number of Yponomeuia Latreille larvae mummified by
A. fuscicollis for release in Canada, Y. malinellus moth larvae feeding on Malus Miller
and Yponomeuta padellus L. larvae feeding on Prunus spinosa L. and Crataegus
monogyna Jacquin (Rosaceae) were collected in the German Rhine Valley (49°47°N,
8°27°E; 50°34’N, 8°40’E; and 47°34’N, 7°37’E). Mummified larvae were sent to the
quarantine facility in Ottawa, Ontario. After adult emergence, A. fuscicollis were identi-
fied, counted, and shipped to British Columbia for release. Additional A. fuscicollis
were obtained for redistribution from sites where the parasitoid had established.

! Contribution No. 2047 of the Pacific Agri-Food Research Centre (Summerland).
2 Author to whom all correspondence should be addressed (E-mail: CossentineJ@em agr.ca).
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TABLE 1. Summary of Yponomeuta malinellus densities and A. fuscicollis releases and percentage of parasitism in 1995-1998.

No. of No. of imported No. of No. of sites showing No. of Parasitism by
host-sites No. of prepupae/ A. fuscicollis teleased parasitized occurrence of Y. malinellus A. fuscicollis
sampled 10 leaf clusters + SE the previous year sites sampled A. fuscicollis larvae collected (n) (%)

Vancouver Island—Victoria*
1995 na na 0 6 0 6146 0
1996 2 47.3£15.1 4900 4 1 2064 <1
1997 1 29.4 3450 4 4 3695 8.7+4.0
1998 1 6.9 2400 (1800)" 7 7 2569 22.8112.6
Vancouver Island—Saanich*
1995 na na 0 0 0 na na
1996 3 47£1.6 6700 9 6 3213 0.9£1.2
1997 3 19.3+24.0 7500 9 5 3429 3.6£5.6
1998 3 10.0£6.1 3292 (6200)" 7 6 4331 12.749.5
Salt Spring Island*
1995 na na 0 5 0 238 0
1996 1 6.4 0 1 0 103 0
1997 1 13.8 600 2 1 762 4.145.8
1998 1 8.1 6000 7 3 1029 12.8429.8
Langley*
1995 na na 0 10 10 796 <1
1996 2 1.4£0.7 9800 6 58 1.1£2.7
1997 2 2.8%1.7 3700 4 3 297 4.3+4.2
1998 2 0.1£0.1 0 3 2 91 8.619.7
Chilliwack*
1995 na na 0 14 0 240 0
1996 I 1.8 0 1 1 29 20.7
1997 1 0.1 300 2 0 15 0
1998 I 0.1 0 1 0 2 0
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Apple ermine moth densities were assessed at a total of 14 sites from Vancouver
and Salt Spring islands and the Fraser and Okanagan valleys from 1996 through 1998.
Each year, 16 apple tree branches per density site were chosen at random, and the total
number of fifth instars and (or) prepupae per 10-leaf clusters was recorded from the tip
down on each branch. On each sampling occasion, additional sites in the area were vis-
ited to collect as many Y. malinellus fifth instars and (or) prepupae as possible. Because
Y. malinellus egg batches are difficult to detect in the field and younger-instar larvae are
difficult to rear without high rates of mortality, only the later-developmental stages were
sampled. Prepupae and fifth instars were counted and placed in 1-L plastic containers at
room temperature (20-22°C) with fresh apple leaves, until pupation or mummification
of Y. malinellus larvae. The percentage of parasitism was recorded as the number of
mummified larvae per total number of larvae collected at each sampling site.

In 1995, larvae were collected, if present, at all previously recorded release sites.
The recovery of A. fuscicollis at Langley in 1995 and at Chilliwack in 1996 indicated
that establishment had occurred, as no releases had been made since 1990. The parasit-
ism rates were low and similar to those recorded in the years immediately after releases
(Smith 1990). The selected new release areas of Victoria, Salmon Arm, and Fintry
showed no parasitism by A. fuscicollis in 1995 or 1996. By opening containers of adults
into apple-tree canopies, a total of 35 509 adult A. fuscicollis were released in 1995,
28 850 in 1996, and 26 104 in 1997 on Vancouver and Salt Spring islands, Chilliwack
and Langley, and in the interior of British Columbia. The number of adult A. fuscicollis
released in each area, the mean apple ermine moth density, the number of hosts col-
lected, and the mean rates of parasitism by A. fuscicollis per site are summarised for
1995-1998 in Table 1.

Apple ermine moth population densities in both Langley and Chilliwack de-
creased from 1987 to 1995. At the three Langley sites, where 10 000 adult A. fuscicollis
were released in 1987, Smith (1990} recorded collecting 5418 apple ermine moth larvae
in 1989 to assess parasitism; however, only 796 larvae could be found after inspecting
21 sites (including the above release sites) in Langley in 1995. Only 240 apple ermine
moth larvae were found in 1995 in Chilliwack after inspecting 18 sites, whereas Smith
(1990) collected 4648 larvae in 1990 from only five sites. Only 29 apple ermine moth
larvae were found in Chilliwack in 1996 and 20.7% were parasitized by A. fuscicollis.
Additional releases of A. fuscicollis on Salt Spring Island and in Langley between 1995
and 1997 resulted in increased rates of parasitism of Y. malinellus.

Similar results were found for the new release areas of Victoria, Salmon Arm, and
Fintry, where rates of parasitism increased from 0% in 1995 to 22.8, 5.9, and 28.4%, re-
spectively, in 1998. In general, densities of Y. malinellus decreased at release sites. Tt
can be concluded that A. fuscicollis currently appears to be established in apple ermine
moth populations in all arecas where it has been introduced.

The authors are grateful for the technical support of L Jensen and J
Wreszniewski, the identification of A. fuscicollis adults by M Sarazin, and the technical
advice of R Smith. Funding for the research was partially provided by CABI Bioscience
Centre, Switzerland, and the British Columbia Ministry of Agriculture, Fisheries and
Food.

Affolter F, Carl KP. 1986. The natural enemies of the apple ermine moth Yponomeuta malinellus in Europe:
a literature review. Delémont, Switzerland: CAB International Institute of Biological Control

Antonelli AL. 1991. Apple ermine moth. Extension bulletin No. EB 1526, Cooperative Extension, College
of Agriculture and Home Economics, Washington State University

Blackman RL. 1965. A review of the literature on Ageniaspis fuscicollis (Dalm.). Delémont, Switzerland:
CAB International Institute of Biological Control

Hewitt G. 1917. The discovery of European ermine moth (Yponomeuta) on nursery stock imported into Can-
ada. Agricultural Gazette of Canada 4: 5524

Downloaded from https:/www.cambridge.org/core. University of Basel Library, on 10 Jul 2017 at 16:23:16, subject to the Cambridge Core terms
of use, available at https:/www.cambridge.org/core/terms. https://doi.org/10.4039/Ent132685-5


https:/www.cambridge.org/core/terms
https://doi.org/10.4039/Ent132685-5
https:/www.cambridge.org/core

Volume 132 THE CANADIAN ENTOMOLOGIST 689

Junnikkala E. 1960. Life history and insect enemies of Hyponomeuta malinellus Zell. (Lep. Hyponomeutidae)
in Finland. Annales Zoologici Societatis Zoologicae-Botanicae Fennicae “Vanomo” 21: 3-44

Kock B. 1998. Eischalen und hibernaculum der apfelgespinstmotte (Yponomeuta malinellus) und ihre
bedeutungen fuer den schutz gegen parasitoids. M.Sc. thesis, Department of Ecology, University of
Kiel, Germany

Kuhlmann U, Carl KP, Mills NJ. 1998a. Quantifying the impact of insect predators and parasitoids on popu-
lations of the apple ermine moth Yponomeuta malinellus (Lepidoptera: Yponomeutidae) in Europe.
Bulletin of Entomological Research 88: 165-75

Kuhlmann U, Babendreier D, Hoffmeister TS, Mills NI. 1998b. Impact and oviposition behavior of
Ageniaspis fuscicollis (Hymenoptera: Encrytidae), a polyembryonic parasitoid of the apple ermine
moth, Yponomeuta malinellus (Lepidoptera: Yponomeutidae). Bulletin of Entomological Research 88:
617-25

Menken SBJ, Herrebout WM, Wiebes JT. 1992. Small ermine moths (Yponomeuta): their host relations and
evolution. Annual Review of Entomology 37: 41-66

Parker DJ, Schmidt AC. 1985. Apple ermine moth, Yponomeuta malinellus. Report for Agriculture Agri-
Food Canada, Plant Health Division

Sarazin MJ. 1992-2000. Insect liberations in Canada. Electronic resource. Agriculture and Agri-Food Can-
ada, Ottawa.

Smith R. 1990. Biological control of the apple ermine moth in southwestern British Columbia. Report pre-
pared for the British Columbia Ministry of Agriculture, Fisheries and Food and Agriculture and Agri-
food Canada

Unruh TR, Congdon BD, Lagasa E. 1993. Yponomeuta malinellus Zeller (Lepidoptera: Yponomeutidae), a
new immigrant pest of apples in the northwest: phenology and distribution expansion, with notes on ef-
ficacy of natural enemies. Pan-Pacific Entomologist 69(1): 57-70

(Date received: 14 February 2000; date accepted: 2 August 2000)

Downloaded from https:/www.cambridge.org/core. University of Basel Library, on 10 Jul 2017 at 16:23:16, subject to the Cambridge Core terms
of use, available at https:/www.cambridge.org/core/terms. https://doi.org/10.4039/Ent132685-5


https:/www.cambridge.org/core/terms
https://doi.org/10.4039/Ent132685-5
https:/www.cambridge.org/core



