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Tachinid Parasitoids (Diptera: Tachinidae) of Spodoptera
exigua in Cotton Fields in Diyarbakir,Turkey

Levent Efil*! and Kenan Kara?

Tachinid parasitoids Exorista xanthaspis (Wiedemann), Nemorilla maculosa (Meigen), Pale-
sisa maculosa (Villeneuve) and Drino imberbis (Wiedemann) were obtained from Spodoptera
exigua (Hiibner) (Noctuidae) larvae collected from cotton fields in Turkey. S. exigua is a new
host record for N. maculosa, and P. maculosa is recorded from Turkey for the first time.
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INTRODUCTION

The Tachinidae are the largest family of Diptera, comprising important entomophagous
parasitoids. In this respect, tachinids are comparable to the parasitoid families of
Hymenoptera (4). Adult tachinids range from 2 mm to over 20 mm in length and vary
widely in shape and color. They can be distinguished from most other flies by their well
developed subscutellum (postscutellum), and a row of setae on the meron (hypopleuron)
(10). This family includes approximately 10,000 species worldwide, of which about 1650
are found in the Palearctic Region (7). All tachinids are endoparasitoids of other arthropods
during their larval stage. Their primary hosts are immatures of moths, sawflies and beetles,
and adults of beetles and true bugs (10). Because of their role as natural enemies of pests
in agricultural and forest ecosystems, some species of tachinids have been the focus of
applied biological control studies (5). Some of the hosts of Turkish Tachinidae have been
determined (8). The aim of this study was to record the tachinid parasitoids of Spodoptera
exigua in cotton fields.

MATERIALS AND METHODS

The study was carried out in 2001. Larvae of S. exigua were collected from cotton near
Bismil, Diyarbakir, on 28 June. Fifty larvae were brought to the laboratory and kept until
the tachinid parasitoids emerged. The larvae were reared in boxes containing cotton plants
from the same field, and maintained at 25+1°C, 65+5% r.h., 1500 lux illumination, and
16L:8D. The boxes were checked daily. Last instar tachinid larvae left the host caterpillars
and transformed into puparia close to the remains of their hosts. Host pupae and tachinid
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puparia were placed in separate petri dishes containing moistened cotton until the adult
moths or flies emerged.

The authority names for Tachinidae species were taken from the Catalogue of Palaearc-
tic Diptera (7).

RESULTS
Subfamily EXORISTINAE
Exorista xanthaspis (Wiedemann, 1830)

Reared material: Bismil, hatching of larvae 02-08.VIL.2001, emergence of flies 14-
15.VIL.2001, 36°d,19.

Recorded hosts exclusive of Turkey: Spodoptera exigua (Hiibner) (Lep. Noctuidae),
Glattula pancratii Cyr. (Lep. Noctuidae), Dendrolimus pini (L.) (Lep. Lasiocampidae),
Thaumetopoea pityocampa Schiff. (Lep. Thaumetopoeidae) (6).

Hosts in Turkey: Aporia crataegi (L.) (Lep. Pieridae), Simyra dentinosa Freyer (Lep.
Noctuidae), Spodoptera exigua (8).

Distribution: Europe: Mediterranean Region, Hungary; former USSR: Central European
territory, South European territory, Transcaucasus, Soviet Middle Asia, East Siberia; Asia:
Mongolia (7).

Nemorilla maculosa (Meigen, 1824)

Reared material: Bismil, hatching of larvae 02-08.VIL.2001, emergence of flies 14-
15.VIL.2001, 299. Spodoptera exigua is a new host record for N. maculosa.

Recorded hosts exclusive of Turkey: Numerous Microlepidoptera, rarely also a few
Macrolepidoptera (15).

Hosts in Turkey: Yponomeuta padella (L.) (Lep. Yponomeutidae), Sparganothis pilleriana
(Denis & Schiffermiiller) (Lep. Tortricidae), Tortrix viridana L. (Lep. Tortricidae), Etiella
zinckenella (Treitschke) (Lep. Pyralidae), Hellula undalis (Fabricius) (Lep. Pyralidae),
Autographa gamma (L.) (Lep. Noctuidae) (8).

Distribution: Europe: Switzerland, Germany, France, Italy, Turkey; former USSR:
Transcaucasus, Soviet Middle Asia, East Siberia; Far East; Asia: Israel, Mongolia; Canary
Islands (7).

Drino imberbis (Wiedemann, 1830)

Reared material: Bismil, emergence of flies 14-15.VIL.2001, 299Q.

Recorded hosts exclusive of Turkey: Spodoptera exigua in Israel (13), Morocco (6) and
Iran (pers. comm. H.-P. Tschorsnig).

Hosts in Turkey: Malacosoma neustria (L.) (Lep. Lasiocampidae), Geometridae sp.,
Malacosoma castrensis (Staudinger) (Lep. Lasiocampidae), Malacosoma franconica
(Denis & Schiffermiiller) (Lep. Lasiocampidae), Arctia caja (L.) (Lep. Arctiidae), Phalera
bucephala (L.) (Lep. Notodontidae), Simyra dentinosa Freyer (Lep. Noctuidae), Dasychira
fascelina L. (Lep. Lymantriidae), Euproctis sp. (Lep. Lymantriidae), Autographa gamma
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(L.) (Lep. Noctuidae), Parocneria terebinthi (Freyer) (Lep. Lymantriidae) (8).
Distribution: Europe: Italy, Turkey; Soviet Middle Asia; Asia: Israel, Iran; North Africa:
Egypt; Canary Islands (7).

Palesisa maculosa (Villeneuve, 1936)

Reared material: Bismil, hatching of larvae 02-03.VIL.2001, emergence of flies 14-
15.VIL.2001, 399. P. maculosa is a new distributional record for Turkey.

Recorded host: Spodoptera exigua (Hiibner) in Cyprus (1).

Distribution: Israel (7), Cyprus, Turkey (new record).

TABLE 1. Percentage of Palesisa maculosa, Nemorilla maculosa, Exorista xanthaspis and Drino
imberbis parasitizing Spodoptera exigua

Parasitoids Specimens (no.) Parasitization (%)
Palesia maculosa 3 6
Nemorilla maculosa 2 4
Exorista xanthaspis 4 8
Drino imberbis 2 4

The total parasitization rate is 22%.

DISCUSSION

The results showed that 22% of beet armyworm S. exigua larvae were parasitized by
Tachinidae species (Table 1). Previous studies reported that the parasitization rate of S.
exigua larvae was 8% (3), whereas the parasitization rate of cotton bollworm (Heliothis
armigera Hiibn.) larvae and pupae was 25% and 48%, respectively, in the same region (2).
The beet armyworm is attacked by a large complex of predators, parasitoids and pathogens
that can keep their populations below economic injury level (11). It has been shown that
up to 46.2% of beet armyworm larvae can be parasitized in south Georgia (12).

Spodoptera exigua causes serious damage to cotton early in the season in some years
in the southeast Anatolia region. In such years, farmers apply insecticide sprays to
control this pest. In fact, early season insecticide applications are one of the key factors
causing increases in beet armyworm populations (9,14), because the insecticides suppress
natural enemy populations. Lack of pressure by natural enemies may lead to increases in
beet armyworm populations, making conservation of natural enemies a critical factor in
management of this pest (11). Therefore, selective insecticides should be utilized against
beet armyworm and other pests when necessary in cotton agroecosystems.

ACKNOWLEDGMENTS
We are grateful to Dr. H.-P. Tschorsnig for identifying some of the Tachinidae.
REFERENCES
1. Anon. (1985) International Organization for Biological Control of noxious animals and plants, 1985:
Determination list of entomophagous insects 10. Bull. IOBC/WPRS 8(4).
2. Goven, M.A. and Efil, L. (1994) L’influence des ennemis naturels sur la population de Heliothis armigera

Hiibn. (Lepidoptera: Noctuidae) qui est ravageur dans les cultures du cotonnier au Vallée de Tiger. Third
Turkish National Congr. Biological Control (Izmir, Turkey), pp. 449-455.

Phytoparasitica 32:4, 2004 365



10.
11.

12.

13.

14.

15.

366

. Goven, M.A. and Giimiig, S. (1998) Observation of natural enemies of beet armyworm Spodoptera exigua

(Hiibn.) (Lep.: Noctuidae) which is harmful in cotton areas of Diyarbakir (Bismil) Province. Plant Prot. Bull.
38(3-4):117-120 (Turkish, with English abstract).

. Greathead, D.J. (1986) Parasitoids in classical biological control. in: Waage, J. and Greathead, D. [Eds.]

Insect Parasitoids. Academic Press, London, UK. pp. 289-318.

. Greiner, S. (1988) Applied biological control with tachinid flies (Diptera: Tachinidae). A review. Anz.

Schidl., Planzenschutz Umweltschutz 61:49-56.

. Herting, B. (1960) Biologie der Westpalaarktischen Raupenfliegen (Dip., Tachinidae). Monogr. Angew.

Entomol. 16.

. Herting, B. and Dely-Draskovits, A. (1993) Family Tachinidae. in: Soos, A. and Papp, L. [Eds.] Catalogue

of Palaearctic Diptera. Hungarian Natural History Museum, Budapest, Hungary. vol. 13, pp. 118-624.

. Kara, K. and Tschorsnig, H.P. (2003) Host catalogue for the Turkish Tachinidae (Diptera). J. Appl. Entomol.

127:465-476.

. Layton, M.B. (1994) The 1993 beet armyworm outbreak in Mississippi and future management guidelines.

Proc. Beltwide Cotton Conf. (San Diego, CA, USA), pp. 854-856.

O’Hara, J.E. (2003) General information about tachinid flies. http://www.nadsdiptera.org/tach/gen/tachintr.htm
Ruberson, J.R., Herzog, G.A., Lambert, W.R. and Lewis, W.J. (1994) Management of the beet armyworm
(Lepidoptera: Noctuidae) in cotton: role of natural enemies. Fla. Entomol. 77:440-453.

Ruberson, J.R., Herzog, G.A. and Lewis, W.J. (1993) Parasitism of the beet armyworm, Spodoptera exigua,
in south Georgia cotton. Proc. Beltwide Cotton Conf. (New Orleans, LA, USA), pp. 993-997.

Schwartz, A., Gerling, D. and Rossler, Y. (1980) Preliminary notes on the parasites of Spodoptera exigua
(Hiibner) (Lepidoptera: Noctuidae) in Israel. Phytoparasitica 8:93-97.

Stewart, S.D., Layton, M.B. Jr. and Williams, M.R. (1996) Occurrence and control of beet armyworm
outbreaks in the cotton belt. Proc. Beltwide Cotton Conf. (Nashville, TN, USA), Vol. 2, pp. 846-848.
Tschorsnig, H.P. and Herting, B. (1994) Die Raupenfliegen (Diptera: Tachinidae) Mitteleuropas: Bestim-
mungstabellen und Angaben zur Verbreitung und Okologie der einzelnen Arten. Stuttg. Beitr: Natkd. Ser. A
(Biol.). 506.

L. Efil and K. Kara



