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Abstract: In this study, a list of parazitoids attacking scale insects recorded in Turkey up to 2007
is presented. The number of parasitoid species attacking scale insects is 161, belonging to
9 families and 67 genera. The most numerous families are the Encyrtidae with 86 species and
Aphelinidae with 53 species. The remaining families have 1 to 8 species each. Some of these
parasitoids are considered to be effective in decreasing scale insect populations. Recently, further
new parasitoid species of scale insects have been found in non-cultivated areas. These new
records are discussed with regard to their use as potential biocontrol agents in Turkey.
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Introduction

In Turkey, 266 scale insect species belonging to 187 genera in 12 families are known
in the Superfamily Coccoidea. These species mainly have a Palearctic zoogeographic
distribution and include 60 cosmopolitan and 12 endemic species. The Diaspididae has
96 species in 40 genera; the Coccidae has 48 species in 25 genera and the Pseudococcidae
has 73 species in 26 genera (Kaydan et al., 2007). The number of researchers on scale insects
and their natural enemies has been increasing during ten years in Turkey (Ulgentiirk &
Toros, 1996; Sengonca et al., 1998; Erol & Yasar, 1999; Ulgentﬁrk & Toros, 1999; Calmasur
et al., 2000; Erler & Tuncg, 2001; Ulgentﬁrk, 2001; Ulgentﬁrk et al., 2001; Japoshvili & Karaca,
2002, 2004; Demirozen et al., 2004; Kumral et al., 2004; Japoshvili & Noyes, 2005; Kaydan
et al., 2006; Bolu & Ozgen, 2007). Earlier records of natural enemies of scale insects were
represented by Onciier (1991) and Uygun et al. (1999). Ulgentiirk et al. (2004) found
45 chalcidoid parasitoid species of scale insects in Ankara, Afyon, Burdur and Isparta
provinces. Chalcidoid parasitoid of Kermes palestiensis Balachowsky (Hemiptera: Kermesidae)
were reported by Japoshvili ef al. (2004) and Kaydan et al. (2006) reported 22 parasitoid
species mealybugs in Ankara.

These studies have improved our knowledge on the hymenopterous parasitoids of the
Coccoidea. The list below is based on collections made by the authors and on other records
for the years 1930-2007. One hundred and sixty-one species Hymenopteran parasitoids of
scale insects belonging to 9 families are known to-date from Turkey (Tables 1, 2, 3). The
most speciose families were: Encyrtidae with 78 species and Aphelinidae with 56 species.
The remaining families each contain between 1 and 10 species. The Tables below give the
host scale insects and the distribution of the parasitoids, the host plants of scale insect and
references. The distribution of each species is given in the list by numbers as follows:
present in 1 = Aegean Region, 2 = in Black Sea, 3 = in Central Anatolia, 4 = in East Anatolia,
5 =in Marmara, 6 = in Mediterranean and 7 = in Southeast Anatolia. Those species known
to be hyperparasitoids are marked with asteriks.

The Tables include 3 introduced species Encarsia perniciosi (Tower), E. berlesei (Huw.)
(Hymenoptera: Aphelinidae) and Leptomastix dactylopii Howard (Hymenoptera: Encyrtidae).
L. dactylopii and the coccinellid beetle Cryptoleamus mountrouzieri Mulstant have been mass
produced and used together for the biological control of citrus mealybug in citrus orchards
in Mediterranean region of Turkey.
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Studies of the Coccoidea have been intensified in the Aegean, Central Anatolia and
Mediterranean regions of Turkey but have not been yet completed in the Black Sea,
Marmara, South Eastern and Eastern regions. We expect, therefore, that more species of
Coccoidea and their natural enemies will be found in Turkey in the future. We hope this
will help in the development of biological control techniques of scale insects in Turkey
and elsewhere.
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