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Abstract A survey was conducted between 2019 and 2022 to identify natural enemies of
the whitefly, Bemisia tabaci (Gennadius) (Hemiptera: Aleyrodidae), in the provinces of
Sirnak, Siirt, Batman, Diyarbakir, Mardin, Sanliurfa, Adiyaman, Gaziantep, and Kilis in the
Southeastern Anatolia Region of Turkey. Sampling using several different techniques was
conducted in agricultural, nonagricultural, and forested areas throughout the duration of the
study. We identified natural enemies of B. tabaci, which causes significant crop losses in
Turkey and worldwide, with the objective of reducing chemical control in favor of promoting
biological control of the pest in the coming years. In our survey, we collected and identified
37 species of predators and 2 species of parasitoids as natural enemies. Of those, the great-
est number of species were from the family Coccinellidae (Coleoptera). Coccinella septem-
punctata (L.), Hippodamia variegata (Goeze), and Orius laevigatus (Fieber) were found in all
provinces surveyed.
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With the implementation of the Southeastern Anatolia Project (GAP) in Turkey,
vegetable, fruit, and industrial plant cultivation has increased significantly in the
Southeastern Anatolia region. The increase in plant diversity and changing climate
conditions have resulted in an increase in the diversity and population of pests in
the region. This increase has had a considerable impact on the quality and yield of
agricultural commodities. Consequently, conventional agriculture has led to reli-
ance upon excessive and indiscriminate use of insecticides to manage insect
pests. However, while using insecticides, the protection of crops against pests
should be considered alongside their potential negative impacts on humans and
the environment. For sustainable and healthy crop production, proper and efficient
plant protection measures are necessary. In this context, integrated pest manage-
ment (IPM) emphasizes use of an array of strategies and tactics to manage crop
pests. Among those tactics is biological control. The emphasis on biological con-
trol is motivated by the aim to reduce the adverse effects of chemical insecticides
and to utilize beneficial microorganisms and macroorganisms to suppress harmful
pests (Uygun et al. 2010).
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The whitefly, Bemisia tabaci (Gennadius) (Hemiptera: Aleyrodidae), is an
important pest of a number of crops globally. In Turkey, it is a formidable pest of
cotton due to its rapid reproduction capacity, producing 9-10 generations per
year. The increasing chemical use for controlling whitefly has raised concerns
regarding its negative impact on the environment and the cost burden for growers.
Therefore, the objective of this study was to identify natural enemy species that
are occurring in the Southeastern Anatolia Region and that might be used for the
suppression of whiteflies.

Materials and Methods

Predaceous species were collected using a standard sweep net and collection
with aspirators. In the sweep net method, insects were collected by sweeping 100
times across plants known to be infested with whiteflies. In the aspirator method, adult
and larval stages of potential predators were collected by walking around plants
infested with whiteflies for 5 min and using an aspirator to collect insects observed.

Whitefly parasitoids were identified by collecting leaves from whitefly-infested
plants in the Southeastern Anatolia Region. These were transported to the labora-
tory where they were examined under a stereoscopic binocular microscope to find
whitefly larvae and pupae. All other organisms, except those whitefly larvae and
pupae, were removed from the leaf, and the leaves were placed in parasitoid
emergence boxes. Emerging parasitoids were collected and identified.

Results and Discussion

Our survey of the 9 provinces in the Southeastern Anatolia Region yielded 37
species of predators (Table 1). Coccinella septempunctata (L.), Hippodamia varie-
gata (Goeze), and Orius laevigatus (Fieber) were collected from each of the 9 prov-
inces. Another 3 species were collected from 8 provinces, and 4 others were from 7
provinces. Twenty-one species were found in 3 or fewer provinces. From greatest to
fewest, the number of species by taxonomic family were Coccinellidae (25) > Miri-
dae (5) > Lygaeidae (3) > Anthocoridae (2) > Nabidae (1) = Chrysopidae (1).

Previously, 28 predatory species were reported from the province of Adiyaman,
23 species from Sanliurfa, and 31 species from Diyarbakir (Gézlacik et al. 2012).
Additionally, 29 species were reported from Siirt (Gunes 2014), 20 species from
Mardin (Kaplan 2014), and 5 species from Sirnak (Ayaz 2019). While we identified
a total of 10 species belonging to 4 families of the order Hemiptera and 1 species
of Chrysopidae of the order Neuroptera (Table 1), 5 species of Geocoridae were
reported by Cakir and Onder (1990), while 19 species of Anthocoridae, 9 species
of Nabidae, and 146 species of Miridae were reported in the same region by Bolu
(2019). In fact, Kansu and Uygun (1973) and Kansu (1973) suggested that these
species are widespread throughout all regions of Turkey. The similarities and dif-
ferences from our study in comparison to previous studies are characteristic of fau-
nistic studies.

Only 2 species of parasitoids were identified in our survey (Table 1). These
were Eretmocerus mundus (Mercet) and Encarsia lutea (Masi), both from the fam-
ily Aphelinidae of the order Hymenoptera. Encarsia lutea was found in all but 1 of
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the 9 provinces, while E. mundus was found in 7 of the provinces. No entomopa-
thogenic agents were found infecting whitefly nymphs and pupae collected in
these surveys.

Our survey results provide important information about the distribution of white-
flies and their natural enemies in the Southeastern Anatolia Region. The whitefly
pest is a serious threat to agricultural production due to its high reproductive
capacity. The natural enemies identified in this study have the potential to be effec-
tive biological control agents for this pest. Biological control offers a more sustain-
able approach compared to chemical control, considering its environmental and
economic benefits. The presence of different species belonging to the taxonomic
orders Coleoptera, Hemiptera, Hymenoptera, and Neuroptera indicates the rich-
ness and diversity of natural enemies. Onillon (1990) cites a number successful
attempts at controlling whitefly pests using natural enemies, and various parasit-
oids and predators of B. tabaci have been successfully employed in greenhouses
and other agricultural settings (Gerling et al. 2001). The interactions and effective-
ness of these species with the pests could be a crucial research area for future bio-
logical control efforts. The effectiveness and diversity of natural enemies identified
in this study are important for the development of biological control strategies.
These strategies can be incorporated into IPM programs to control pest popula-
tions and enhance agricultural production.

Indeed, a number of natural enemies identified in our study (e.g., C. septem-
punctata, H. variegata, O. niger, O. laevigatus, G. megacephalus, D. pallens, M.
melanotoma, M. costalis, N. pseudoferus, Ch. carnea) are reportedly successful
in biological control of B. tabaci. Further research is needed to better understand
the interactions between whitefly pests and their natural enemies. Long-term stud-
ies conducted in different seasons and ecosystems can provide more comprehen-
sive insights into the effectiveness and population dynamics of natural enemies.
The natural enemies identified in this study can be utilized in IPM programs. Those
that are more ubiquitous in occurrence should likely receive priority in evaluating
their efficacy and potential in IPM programs aimed at managing B. tabaci.
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