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Abstract 

Garlic (Allium sativum L.) is one of the most economically important vegetable crops cultivated worldwide and 

constitutes a significant component of agricultural production in Türkiye, particularly in Kastamonu Province. In 

addition to its nutritional and medicinal value, garlic production plays an important role in the regional economy of 

Taşköprü and Hanönü districts. Despite the economic importance of garlic cultivation, information regarding the 

diversity of harmful and beneficial insect species associated with garlic agroecosystems in the region remains limited. 

Therefore, this study was conducted to determine the insect fauna inhabiting garlic cultivation areas and to identify 

species with potential economic importance. 

Field surveys were carried out between May and August 2016 in garlic fields and adjacent habitats located in Taşköprü 

and Hanönü districts of Kastamonu Province, Türkiye. Insect specimens were collected using sweep nets and beating 

sheet methods from 68 sampling localities representing different habitat types. Collected specimens were prepared 

according to standard entomological techniques and identified using morphological characters and taxonomic keys. 

A total of 761 specimens representing 81 species belonging to six insect orders were identified. The recorded fauna 

consisted of 38 species of Coleoptera, 15 species of Lepidoptera, 9 species of Neuroptera, 9 species of Odonata, 7 species 

of Diptera, and 3 species of Heteroptera. Beneficial species were primarily represented by Odonata, Neuroptera, and 

several Diptera and Coleoptera taxa, whereas most Lepidoptera and Heteroptera species, together with some Coleoptera 

species, were classified as potentially harmful. The occurrence of predatory species such as Chrysoperla carnea, 

Scymnus quadriguttatus, and Scymnus rubromaculatus indicates the presence of a considerable natural biological control 

potential within the garlic agroecosystem. In contrast, species such as Lilioceris merdigera, Cassida viridis, and Hellula 

undalis may pose potential risks to garlic production under favorable environmental conditions. 

The results demonstrate that garlic cultivation areas in Taşköprü and Hanönü support a rich and diverse insect fauna 

comprising both beneficial and harmful species. This study represents one of the most comprehensive faunistic 

investigations conducted in garlic agroecosystems of the region and provides valuable baseline data for future 
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biodiversity assessments, integrated pest management (IPM) programs, biological control applications, and sustainable 

garlic production strategies. 

Keywords: Allium sativum, garlic, insect fauna, biodiversity, biological control, integrated pest management, 

Kastamonu, Türkiye. 

1. Introduction 

The genus Allium L., which includes economically important crops such as onion, garlic, and leek, is one of the largest 

genera of flowering plants worldwide. Although traditionally classified within the family Liliaceae, modern taxonomic 

systems generally place the genus within the family Amaryllidaceae (formerly Alliaceae). Species belonging to this 

genus are perennial bulbous plants characterized by the production of various organosulfur compounds responsible for 

their distinctive aroma and flavor. Due to their nutritional, medicinal, and economic importance, Allium species are 

widely cultivated and consumed throughout the world (Afzal et al., 2000). 

Garlic (Allium sativum L.) is one of the oldest cultivated crops in human history and is believed to have originated in 

Central Asia. The species was first described by Linnaeus in 1753 and is considered to have evolved from the wild 

species Allium longicuspis Regel (Wendelbo, 1971). Historical evidence indicates that the cultivation and consumption 

of Allium species date back to the ancient civilizations of Mesopotamia and the Sumerians (Koçak, 2001). Owing to its 

biologically active compounds, garlic has been used in traditional medicine for thousands of years and is recognized for 

its antimicrobial, antioxidant, antihypertensive, and protective properties against various diseases (Koch and Lawson, 

1996; Zohary and Hopf, 1994; Kaul, 1997). 

Garlic is among the most extensively cultivated Allium species worldwide. According to the Food and Agriculture 

Organization (FAO), global garlic production reached approximately 17.8 million tons in 2012, with China accounting 

for the largest share of production, followed by India, the Republic of Korea, Egypt, and Russia (FAO, 2013). Türkiye 

is also one of the leading garlic-producing countries, with an annual production of approximately 80,000 tons. Garlic 

cultivation in Türkiye is concentrated mainly in the provinces of Kastamonu, Balıkesir, Edirne, Kayseri, Konya, and 

Samsun. Among these regions, Kastamonu is particularly important, contributing approximately 14% of the national 

garlic production. Furthermore, nearly 85–90% of the garlic produced in Kastamonu originates from Taşköprü District. 

Known for its high selenium content, superior storage capability, and distinctive quality characteristics, Taşköprü Garlic 

has considerable economic value in both domestic and international markets (Akçiçek, 1988; Erdemir and Elçioğlu, 

1999; TÜİK Database). 

One of the major constraints affecting garlic yield and quality is damage caused by pests and other harmful organisms. 

Nematodes, mites, and various insect species can cause significant economic losses in garlic production systems. 

Previous studies have reported that inadequate pest management may result in yield losses of up to 35%, and in severe 

infestations, complete crop failure may occur (Bachmann, 2001; Block, 2010). Although approximately 200 pest species 

have been reported to affect garlic cultivation worldwide, studies investigating the diversity of harmful and beneficial 

insect species associated with garlic agroecosystems in Türkiye remain limited. 

Kastamonu Province, particularly the districts of Taşköprü and Hanönü, represents one of the most important garlic 

production centers in Türkiye (Anonim 2013). The climatic and geographical conditions of the region provide favorable 

environments for garlic cultivation, making garlic production a significant source of income for local communities 
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(Kuzka, 2013). Despite the economic importance of garlic cultivation in the region, comprehensive studies on the 

harmful and beneficial insect fauna associated with garlic fields remain scarce. 

Therefore, the present study aimed to determine the diversity of harmful and beneficial insect species inhabiting garlic 

cultivation areas in Taşköprü and Hanönü districts of Kastamonu Province. Additionally, the study sought to identify 

the dominant insect species associated with garlic agroecosystems and to provide baseline information for future pest 

management and biological control programs in the region. 

2. Materials and methods 

The study was conducted in garlic cultivation areas located in the Central, Taşköprü, and Hanönü districts of Kastamonu 

Province, Türkiye. Field surveys were carried out between May and August 2016 to determine the harmful and beneficial 

insect species associated with garlic agroecosystems. During the study period, insect sampling was conducted at 68 

different localities, including garlic fields and adjacent habitats, and a total of 761 insect specimens were collected.  

2.1. Study Area 

Kastamonu Province is located in the western Black Sea region of Türkiye and represents one of the country's major 

garlic production centers. The districts of Taşköprü and Hanönü are particularly important due to their extensive garlic 

cultivation areas and favorable climatic conditions. Sampling localities were selected to represent different ecological 

conditions, vegetation structures, and habitat types occurring within the garlic production landscape. 

2.2. Insect Sampling 

Insect specimens were collected from garlic fields and surrounding habitats using sweep nets and beating sheet 

techniques. These methods were selected to maximize the collection of both phytophagous and beneficial insect species 

inhabiting the agroecosystem. During each sampling event, ecological characteristics of the habitat, geographical 

coordinates, altitude, and collection dates were recorded in field notebooks. 

Large-bodied specimens were collected using ethyl acetate killing jars and subsequently transferred to transport 

envelopes. Small-bodied insects were preserved in vials containing 70% ethanol and transported to the laboratory for 

further examination. Sampling, preservation, and transportation procedures followed standard entomological methods 

described by Şengonca (1980) and Kıyak (2000).  

2.3. Preparation of Specimens 

Collected specimens were prepared according to conventional entomological procedures. Dry specimens were softened 

in humidifying chambers, mounted on entomological pins, dried, labeled, and deposited in insect collection boxes. 

Specimens preserved in ethanol were examined and subsequently stored in labeled preservation vials. 

2.4. Identification of Species 

Species identification was primarily based on external morphological characteristics. When necessary, male and female 

genital structures were examined to ensure accurate identification. For genital dissections, abdomens were detached and 

treated in a 10% potassium hydroxide (KOH) solution to remove soft tissues. Following cleaning and rinsing procedures, 

genital structures were examined in glycerin under a stereomicroscope. Prepared genitalia were preserved together with 

the corresponding specimens. 
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Taxonomic identifications were performed using the keys and descriptions provided by Aspöck et al. (1980, 2001), 

Gruev and Tomov (1984), Koçak and Kemal (2009), Nezir (2007), Akkuzu et al. (2015), Avcı (1997), Daly et al. (1978), 

Lattin (1950, 1951), Kılıç and Altunsoy (2011), Lodos et al. (1978), Bologna (1991), Gebien (1910), Beschovski (1994), 

Askew (1988), Dijkstra and Lewington (2006), Zohary and Hopf (1994), and Wendelbo (1971).  

2.5. Data Recording and Classification 

For each identified species, the number of male and female individuals, locality information, geographical coordinates, 

altitude, and sampling dates were recorded. Species were subsequently classified according to their ecological roles 

within the garlic agroecosystem as beneficial, harmful, or potentially harmful based on available literature and known 

biological characteristics. 

The collected data were used to determine species richness, taxonomic composition, and the distribution of harmful and 

beneficial insect species associated with garlic cultivation areas in Taşköprü and Hanönü districts.

3. Results  

Field surveys carried out in garlic cultivation areas of Taşköprü and Hanönü districts between May and August 2016 

resulted in the identification of 761 specimens belonging to 81 species and six insect orders. Among the identified taxa, 

Coleoptera was the most species-rich order with 38 species, followed by Lepidoptera (15 species), Neuroptera (9 

species), Odonata (9 species), Diptera (7 species), and Heteroptera (3 species). The taxonomic composition of the insect 

fauna and the examined material for each species are provided below. 

Order: Coleoptera  

Family: Carabidae 

Species: Amara (Bradytus) apricaria (Paykull, 1790) 

Material examined: 1♂, 1♀, Taşköprü, Ayvalı Village, 41°48´911´´N/ 33°96´434´´E, 1.8.2016. 

Species: Cicindela campestris Linnaeus, 1758  

Material examined: 2♂♂, 2♀♀, Taşköprü, Eskioğlu Village, 41°40´971´´N/ 34°25´337´´E, 18.6.2016; 1♂, 2♀♀, 

Taşköprü, Çit Village, 41°43´213´´N/ 34°09´674´´E, 24.6.2016; 3♂♂, 4♀♀, Taşköprü, Aşağıçit Village, 41°43´774´´N/ 

34°10´587´´E, 26.6.2016; 1♂, 1♀, Taşköprü, Urgancı Village, 41°52´758´´N/ 34°03´890´´E, 11.6. 2016. 

Family: Oedemeridae 

Species: Anogcodes ruficollis (Fabricius, 1781) 

Material examined: 1♂, Taşköprü, Çoroğlu Village, 41°48´041´´N/ 34°02´733´´E, 23.7.2016; 1♂, 2♀♀, Taşköprü, 

Uzunkavak Village, 41°48´690´´N/ 33´99´636´´E, 30.7.2016. 

Species: Oedemera (s.str.) podagraria (Linnaeus, 1767)  

Material examined: 2♂♂, 1♀, Taşköprü, Uzunkavak Village, 41°48´690´´N/ 33°99´636´´E, 30.7.2016. 

Family: Buprestidae 

Species: Anthaxia (Cratomerus) hungarica (Scopoli, 1772) 
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Material examined: 2♂♂, 1♀, Taşköprü, Kıran Village, 41°47´430´´N/ 34°07´699´´E, 9.7.2016; 1♂, 2♀♀, Taşköprü, 

Olukbaşı Village, 41°47´538´´N/ 34°25´622´´E, 9.7.2016; 1♂, 1♀, Taşköprü, Alamakayış Village, 41°47´688´´N/ 

34°13´809´´E, 10.7.2016. 

Species: Anthaxia (Haplanthaxia) millefolii (Fabricius, 1801) 

Material examined: 1♂, 1♀, Taşköprü, Aşağıçit Village, 41°43´774´´N/ 34°10´587´´E, 26.6.2016; 2♂♂, 1♀, 

Taşköprü, Örhenli Village, 41°46´488´´N/ 34°17´310´´E, 3.7.2016; 3♂♂, 1♀, Taşköprü, Akdoğan Village, 

41°46´952´´N/ 34°01´154´´E, 9.7.2016. 

Family: Attelabidae 

Species: Auletobius politus Voss, 1934 

Material examined: 1♂, Taşköprü, Tokaş Village, 41°43´641´´N/ 34°35´660´´E, 25.6.2016. 

Family: Chrysomelidae 

Species: Cassida rubiginosa Müller, 1776 

Material examined: 2♂♂, 4♀♀, Taşköprü, Yoğunoluk Village, 41°38´646´´N/ 34°34°146´´E, 11.6. 2016; 1♂, 4♀♀, 

Taşköprü, Eskioğlu Village, 41°40´971´´N/ 34°25´337´´E, 18.6.2016; 1♂, Taşköprü, Çit Village, 41°43´213´´N/ 

34°09´674´´E, 23.6.2016. 

Species: Cassida seraphina Ménétriés, 1836 

Material examined: 1♂, Taşköprü, Alamakayış Village, 41°47´688´´N/ 34°13´809´´E, 10.7.2016; 1♂, 1♀, Taşköprü, 

Çevik Village, 41°48´046´´N/ 34°22´493´´E, 23.7.2016. 

Species: Cassida viridis Linnaeus, 1758  

Material examined: 1♂, Taşköprü, Bükköy Village, 41°46´426´´N/ 34°09´082´´E, 2.7.2016; 2♂♂, 1♀, Taşköprü, 

Akdoğan Village, 41°46´952´´N/ 34°01´154´´E, 9.7.2016; 2♂♂, 2♀♀, Taşköprü, Akdoğantekke Village, 41°50´224´´N/ 

34°12´083´´E, 9.8.2016; 1♂, 3♀♀, Taşköprü, Kuyluş Village, 41°58´099´´N/ 34°31´960´´E, 18.6.2016; 1♂, Hanönü, 

Merkez, 41°62´506´´N/ 34°46´523´´E, 25.6.2016. 

Species: Cryptocephalus aureolus Suffrian, 1847 

Material examined: 2♂♂, Taşköprü, Koçanlı Village, 41°26´249´´N/ 34°18´556´´E, 7.5.2016. 

Species: Cryptocephalus concolor Suffrian, 1847  

Material examined: 2♂♂, Taşköprü, Masatlar Village, 41°53´656´´N/ 34°11´582´´E, 12.6.2016. 

Species: Cryptocephalus connexus Olivier, 1808  

Material examined: 2♂♂, Taşköprü, Örhen Village, 41°52´944´´N/ 33°93´775´´E, 11.6. 2016; 3♂♂, 1♀, Taşköprü, 

Kornapa Village, 41°57´755´´N/ 34°27´186´´E, 13.6.2016; 1♂, 1♀, Hanönü, Yenice Village 41°61´632´´N/ 

34°54´970´´E, 25.6.2016. 

Species: Cryptocephalus flavipes Fabricius, 1781  

Material examined: 2♂♂, 1♀, Taşköprü, Tekeoğlu Village, 41°52´36´´N/ 34°11´139´´E, 11.6. 2016. 
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Species: Cryptocephalus moraei (Linnaeus, 1758)  

Material examined: 1♂, Taşköprü, Merkez, 41°51´433´´N/ 34°21´133´´E, 14.8.2016; 2♂♂, Taşköprü, Kuyluş Village, 

41°58´099´´N/ 34°31´960´´E, 18.6.2016. 

Species: Cryptocephalus ocellatus Drapiez, 1819  

Material examined: 2♂♂, 1♀, Taşköprü, Çetmi Village, 41°50´445´´N/ 34°04´852´´E, 13.8.2016; 2♂♂, 1♀, Taşköprü, 

Hamzaoğlu Village, 41°60´723´´N/ 34°31´273´´E, 25.6.2016; 3♂♂, Hanönü, Gökçeağaç Village 41°64´157´´N/ 

34°50´003´´E, 26.6.2016; 4♂♂, 2♀♀, Taşköprü, Erik Village, 41°64´205´´N/ 34°32´422´´E, 26.6.2016. 

Species: Cryptocephalus octacasmus Bedel, 1891  

Material examined: 1♂, Taşköprü, Karacaoğlu Village, 41°51´404´´N/ 34°07´740´´E, 13.8.2016; 1♂, 2♀♀, Hanönü, 

Akçasu Village 41°60´541´´N/ 34°36´549´´E, 18.6.2016; 3♂♂, Taşköprü, Hamzaoğlu Village, 41°60´723´´N/ 

34°31´273´´E, 25.6.2016. 

Species: Exosoma neglectum Mohr, 1968  

Material examined: 1♂, 2♀♀, Taşköprü, Çiftkıran Village, 41°36´148´´N/ 34°11´331´´E, 8.5.2016. 

Species: Hypocassida subferruginea (Schrank, 1776)  

Material examined: 2♂♂, Taşköprü, Eskiatça Village, 41°53´434´´N/ 34°22´137´´E, 11.6. 2016; 1♂, 2♀♀, Taşköprü, 

Çördük Village, 41°55´072´´N/ 34°24´284´´E, 15.6.2016.  

Species: Lilioceris merdigera (Linnaeus, 1758)  

Material examined: 2♂♂, Taşköprü, Kıran Village, 41°47´430´´N/ 34°07´699´´E, 9.7.2016; 1♂, Taşköprü, 

Yukarıçayırcık Village, 41°49´810´´N/ 34°15´733´´E, 9.8.2016. 

Species: Longitarsus anchusae (Paykull, 1799)  

Material examined: 2♂♂, 1♀, Taşköprü, Vakıfbelören Village, 41°49´821´´N/ 34°26´131´´E, 8.8.2016; 1♂, Hanönü, 

Bağdere Village 41°60´640´´N/ 34°46´442´´E, 18.6.2016; 1♂, 2♀♀, Hanönü, Sirkeköy Village 41°62´328´´N/ 

34°36´639´´E, 25.6.2016.  

Family: Curculionidae 

Species: Cionus caucasicus Reitter, 1888 

Material examined: 2♂♂, 4♀♀, Taşköprü, Yavuçkuyucağı Village, 41°38´126´´N/ 34°10´003´´E, 15.5.2016; 1♂, 

2♀♀, Hanönü, Akçasu Village 41°60´541´´N/ 34°36´549´´E, 18.6.2016; 1♂, Hanönü, Halkabük Village 41°61´199´´N/ 

34°53´532´´E, 25.6.2016. 

Species: Lixus cardui Olivier, 1807  

Material examined: 1♂, Taşköprü, Urgancı Village, 41°52´758´´N/ 34°03´890´´E, 11.6. 2016; 2♂♂, 1♀, Taşköprü, 

Afşar Village, 41°57´915´´N/ 34°13´523´´E, 14.6.2016. 

Species: Lixus subtilis Boheman, 1836  
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Material examined: 2♂♂, Taşköprü, Çetmi Village, 41°50´445´´N/ 34°04´852´´E, 13.8.2016; 1♂, 1♀, Taşköprü, 

Esenlik Village, 41°51´913´´N/ 34°05´501´´E, 11.6. 2016; 3♂♂, 1♀, Taşköprü, Beyköy Village, 41°59´561´´N/ 

34°17´695´´E, 18.6.2016; 1♂, 1♀, Hanönü, Merkez, 41°62´506´´N/ 34°46´523´´E, 25.6.2016. 

Species: Rhinocyllus conicus (Frölich, 1792)  

Material examined: 2♂♂, Hanönü, Bağdere Village 41°60´640´´N/ 34°46´442´´E, 18.6.2016. 

Family: Brentidae 

Species: Rhynchites hungaricus (Herbst, 1784)  

Material examined: 1♂, Taşköprü, Kadıköy Village, 41°48´413´´N/ 34°16´238´´E, 24.7.2016; 2♂♂, Hanönü, Merkez, 

41°62´506´´N/ 34°46´523´´E, 25.6.2016; 4♂♂, 1♀, Taşköprü, Erik Village, 41°64´205´´N/ 34°32´422´´E, 26.6.2016. 

Family: Elateridae 

Species: Drasterius bimaculatus (Rossi, 1790)  

Material examined: 2♂♂, Taşköprü, Vakıfbelören Village, 41°49´821´´N/ 34°26´131´´E, 7.8.2016; 3♂♂, 1♀, 

Taşköprü, Aşağıçayırcık Village, 41°50´173´´N/ 34°16´836´´E, 8.8.2016. 

Family: Cantharidae 

Species: Malthodes rolciki Svihla, 1998  

Material examined: 1♂, Taşköprü, Yukarıçayırcık Village, 41°49´810´´N/ 34°15´733´´E, 10.8.2016. 

Family: Meloidae 

Species: Mylabris olivieri Billberg, 1813  

Material examined: 2♂♂, 1♀, Taşköprü, Alatarla Village, 41°48´853´´N/ 34°02´656´´E, 1.8.2016. 

Family: Tenebrionidae 

Species: Opatrum obesum Olivier, 1811  

Material examined: 1♂, Taşköprü, Esenlik Village, 41°51´913´´N/ 34°05´501´´E, 11.6. 2016; 2♂♂, 1♀, Taşköprü, 

Örhen Village, 41°52´944´´N/ 33°93´775´´E, 11.6. 2016; 1♂, Taşköprü, Çördük Village, 41°55´072´´N/ 34°24´284´´E, 

16.6.2016. 

Family: Cerambycidae 

Species: Pedestredorcadion lameeri (Thery, 1896)  

Material examined: 2♂♂, Taşköprü, Çetmi Village, 41°50´445´´N/ 34°04´852´´E, 13.8.2016; 1♂, 1♀, Taşköprü, 

Karapürçek Village, 41°57´731´´N/ 34°17´393´´E, 15.6.2016. 

Family: Scarabaeidae 

Species: Protaetia (Potosia) cuprea (Fabricius, 1775)  
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Material examined: 2♂♂, 1♀, Taşköprü, Vakıfbelören Village, 41°49´821´´N/ 34°26´131´´E, 9.8.2016; 1♂, 2♀♀, 

Taşköprü, Akdeğirmen Village, 41°57´915´´N/ 34°13´523´´E, 15.6.2016; 3♂♂, Taşköprü, Kuyluş Village, 

41°58´099´´N/ 34°31´960´´E, 18.6.2016. 

Species: Protaetia (Potosia) funebris (Gory and Percheron, 1833)  

Material examined: 1♂, Taşköprü, Yukarıçayırcık Village, 41°49´810´´N/ 34°15´733´´E, 11.8.2016; 3♂♂, 2♀♀, 

Taşköprü, İncesu Village, 41°59´577´´N/ 34°24´837´´E, 18.6.2016; 1♂, Hanönü, Yenice Village 41°61´632´´N/ 

34°54´970´´E, 25.6.2016. 

Species: Rhizotrogus (s.str.) aestivus (Olivier, 1789)  

Material examined: 1♂, 1♀, Taşköprü, Ayvalı Village, 41°48´911´´N/ 33°96´434´´E, 2.8.2016; 2♂♂, 1♀, Hanönü, 

Halkabük Village 41°61´199´´N/ 34°53´532´´E, 25.6.2016. 

Species: Tropinota (Epicometis) hirta (Poda, 1761)  

Material examined: 1♂, 5♀♀, Taşköprü, Abdalhasan Village, 41°39´762´´N/ 34°25´162´´E, 13.6.2016; 2♂♂, 1♀, 

Taşköprü, Tekeoğlu Village, 41°52´36´´N/ 34°11´139´´E, 11.6. 2016; 1♂, Taşköprü, Donalar Village, 41°56´024´´N/ 

34°09´666´´E, 13.6.2016. 

Family: Coccinellidae 

Species: Scymnus quadriguttatus Capra, 1924  

Material examined: 2♂♂, Taşköprü, Karnıaçık Village, 41°44´456´´N/ 34°06´215´´E, 2.7.2016; 1♂, Taşköprü, 

Çambaşı Village, 41°47´423´´N/ 34°35´620´´E, 9.7.2016; 1♂, Taşköprü, Böcü Village, 41°47´834´´N/ 34°15´157´´E, 

10.7.2016; 2♂♂, Taşköprü, Uzunkavak Village, 41°48´690´´N/ 33°99´636´´E, 30.7.2016; 1♂, Taşköprü, Yukarıçayırcık 

Village, 41°49´810´´N/ 34°15´733´´E, 12.8.2016. 

Species: Scymnus rubromaculatus (Goeze, 1778)  

Material examined: 2♂♂, Taşköprü, Çaylaklar Village, 41°43´700´´N/ 34°26´099´´E, 26.6.2016; 1♂, 2♀♀, Taşköprü, 

Alamakayış Village, 41°47´688´´N/ 34°13´809´´E, 10.7.2016; 1♂, Hanönü, Sirkeköy Village 41°62´328´´N/ 

34°36´639´´E, 25.6.2016. 

Family: Cleridae 

Species: Trichodes punctatus Fischer, 1829  

Material examined: 2♂♂, 7♀♀, Taşköprü, Eskioğlu Village, 41°40´971´´N/ 34°25´337´´E, 18.6.2016; 1♂, Taşköprü, 

Akseki Village, 41°41´227´´N/ 34°21´185´´E, 21.6.2016; 1♂, 1♀, Taşköprü, Tokaş Village, 41°43´641´´N/ 

34°35´660´´E, 25.6.2016; 4♂♂, 2♀♀, Taşköprü, Aşağıçayırcık Village, 41°50´173´´N/ 34°16´836´´E, 9.8.2016; 1♂, 

1♀, Taşköprü, Akdeğirmen Village, 41°57´915´´N/ 34°13´523´´E, 16.6.2016. 

Order: Diptera  

Family: Tachinidae 

Species: Eriothrix rufomaculatus (De Geer, 1776)  
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Material examined: 2♂♂, Taşköprü, Kızılkese Village, 41°41´904´´N/ 34°21´588´´E, 18.6.2016; 1♂, 1♀, Taşköprü, 

Aşağıçit Village, 41°43´774´´N/ 34°10´587´´E, 26.6.2016; 1♂, 1♀, Taşköprü, Karnıaçık Village, 41°44´456´´N/ 

34°06´215´´E, 2.7.2016; 2♂♂, 1♀, Taşköprü, Çaykirpi Village, 41°47´642´´N/ 34°15´019´´E, 9.7.2016. 

Species: Gymnosoma rotundata (Linnaeus, 1758)  

Material examined: 2♂♂, Taşköprü, Örhenli Village, 41°46´488´´N/ 34°17´310´´E, 3.7.2016; 2♂♂, 3♀♀, Taşköprü, 

Alamabatak Village, 41°46´797´´N/ 34°12´626´´E, 3.7.2016. 

Species: Tachina magnicornis (Zetterstedt, 1844)  

Material examined: 2♂♂, Taşköprü, Çit Village, 41°43´213´´N/ 34°09´674´´E, 25.6.2016; 1♂, 1♀, Taşköprü, Bükköy 

Village, 41°46´426´´N/ 34°09´082´´E, 2.7.2016. 

Family: Tabanidae 

Species: Haematopota italica Meig., 1804  

Material examined: 1♂, Taşköprü, Kadıköy Village, 41°48´413´´N/ 34°16´238´´E, 24.7.2016; 2♂♂, 2♀♀, Taşköprü, 

Donalar Village, 41°56´024´´N/ 34°09´666´´E, 14.6.2016; 2♂♂, Taşköprü, Hamzaoğlu Village, 41°60´723´´N/ 

34°31´273´´E, 25.6.2016. 

Species: Tabanus autumnalis L., 1761  

Material examined: 4♂♂, Taşköprü, Tokaş Village, 41°43´641´´N/ 34°35´660´´E, 25.6.2016; 2♂♂, Taşköprü, Kıran 

Village, 41°47´430´´N/ 34°07´699´´E, 9.7.2016; 4♂♂, 2♀♀, Taşköprü, Olukbaşı Village, 41°47´538´´N/ 34°25´622´´E, 

9.7.2016; 3♂♂, 2♀♀, Taşköprü, Böcü Village, 41°47´834´´N/ 34°15´157´´E, 10.7.2016; 2♂♂, 2♀♀, Taşköprü, Çevik 

Village, 41°48´046´´N/ 34°22´493´´E, 23.7.2016; 1♂, 1♀, Taşköprü, Eskiatça Village, 41°53´434´´N/ 34°22´137´´E, 

11.6. 2016; 1♂, 1♀, Taşköprü, Beyköy Village, 41°59´561´´N/ 34°17´695´´E, 18.6.2016; 1♂, Hanönü, Küreçayı Village 

41°63´637´´N/ 34°40´615´´E, 25.6.2016. 

Species: Tabanus bromius L., 1761  

Material examined: 2♂♂, Taşköprü, Olukbaşı Village, 41°47´538´´N/ 34°25´622´´E, 9.7.2016; 3♂♂, 1♀, Taşköprü, 

Alamakayış Village, 41°47´688´´N/ 34°13´809´´E, 10.7.2016; 1♂, 2♀♀, Taşköprü, Vakıfbelören Village, 

41°49´821´´N/ 34°26´131´´E, 10.8.2016; 2♂♂, Taşköprü, Karacaoğlu Village, 41°51´404´´N/ 34°07´740´´E, 13.8.2016. 

Species: Tabanus oppugnator Aus., 1925  

Material examined: 1♂, Taşköprü, Karşıköy Village, 41°46´579´´N/ 34°08´306´´E, 3.7.2016; 2♂♂, 1♀, Taşköprü, 

Alatarla Village, 41°48´853´´N/ 34°02´656´´E, 2.8.2016; 1♂, Taşköprü, Kırha Village, 41°49´210´´N/ 34°18´911´´E, 

2.8.2016. 

Order: Hemiptera  

Family: Aleyrodidae 

Species: Bemisia afer (Priesner and Hosny, 1934)  
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Material examined: 3♂♂, 2♀♀, Taşköprü, Alamaşişli Village, 41°47´964´´N/ 34°12´724´´E, 10.7.2016; 5♂♂, 1♀, 

Taşköprü, Akdeğirmen Village, 41°57´915´´N/ 34°13´523´´E, 14.6.2016; 1♂, 1♀, Taşköprü, Hamzaoğlu Village, 

41°60´723´´N/ 34°31´273´´E, 25.6.2016; 4♂♂, 3♀♀, Taşköprü, Erik Village, 41°64´205´´N/ 34°32´422´´E, 26.6.2016. 

Species: Trialeurodes abutiloneus Haldeman, 1850  

Material examined: 2♂♂, 1♀, Taşköprü, Eskioğlu Village, 41°40´971´´N/ 34°25´337´´E, 18.6.2016; 5♂♂, 2♀♀, 

Taşköprü, Donalar Village, 41°56´024´´N/ 34°09´666´´E, 12.6.2016; 1♂, 1♀, Hanönü, Yenice Village 41°61´632´´N/ 

34°54´970´´E, 25.6.2016; 2♂♂, 2♀♀, Hanönü, Merkez, 41°62´506´´N/ 34°46´523´´E, 25.6.2016; 3♂♂, 2♀♀, Hanönü, 

Küreçayı Village 41°63´637´´N/ 34°40´615´´E, 25.6.2016. 

Order: Heteroptera  

Family: Pentatomidae 

Species: Carpocoris mediterraneus Tamanini, 1958  

Material examined: 4♂♂, Taşköprü, Çoroğlu Village, 41°48´041´´N/ 34°02´733´´E, 23.7.2016; 2♂♂, 1♀, Taşköprü, 

Kadıköy Village, 41°48´413´´N/ 34°16´238´´E, 24.7.2016; 3♂♂, Taşköprü, Karapürçek Village, 41°57´731´´N/ 

34°17´393´´E, 14.6.2016; 4♂♂, 3♀♀, Taşköprü, Akdeğirmen Village, 41°57´915´´N/ 34°13´523´´E, 13.6.2016; 2♂♂, 

2♀♀, Taşköprü, İncesu Village, 41°59´577´´N/ 34°24´837´´E, 18.6.2016; 1♂, 1♀, Hanönü, Bağdere Village 

41°60´640´´N/ 34°46´442´´E, 18.6.2016. 

Order: Lepidoptera  

Family: Erebidae 

Species: Amata phegea (Linnaeus, 1758)  

Material examined: 1♂, Hanönü, Sirkeköy Village 41°62´328´´N/ 34°36´639´´E, 25.6.2016; 2♂♂, 1♀, Hanönü, 

Gökçeağaç Village 41°64´157´´N/ 34°50´003´´E, 26.6.2016. 

Family: Pieridae 

Species: Anthocharis cardamines (Linnaeus, 1758)  

Material examined: 2♂♂, Taşköprü, Alamaşişli Village, 41°47´964´´N/ 34°12´724´´E, 10.7.2016. 

Species: Aporia crataegi (Linnaeus, 1758)  

Material examined: 2♂♂, Taşköprü, Çaykirpi Village, 41°47´642´´N/ 34°15´019´´E, 9.7.2016; 1♂, 1♀, Taşköprü, 

Böcü Village, 41°47´834´´N/ 34°15´157´´E, 10.7.2016. 

 Species: Colias alfacariensis (Ribbe, 1905)  

Material examined: 2♂♂, Taşköprü, Kıran Village, 41°47´430´´N/ 34°07´699´´E, 9.7.2016; 3♂♂, 2♀♀, Taşköprü, 

Olukbaşı Village, 41°47´538´´N/ 34°25´622´´E, 9.7.2016. 

Species: Leptidea sinapis (Linnaeus, 1758)  

Material examined: 1♂, 7♀♀, Taşköprü, Yavuçkuyucağı Village, 41°38´126´´N/ 34°10´003´´E, 15.5.2016; 1♂, 2♀♀, 

Taşköprü, Abdalhasan Village, 41°39´762´´N/ 34°25´162´´E, 12.6.2016; 2♂♂, Taşköprü, Akseki Village, 
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41°41´227´´N/ 34°21´185´´E, 20.6.2016; 3♂♂, 1♀, Taşköprü, Karşıköy Village, 41°46´579´´N/ 34°08´306´´E, 

3.7.2016. 

Species: Pieris napi (Linnaeus, 1758)  

Material examined: 2♂♂, 1♀, Taşköprü, Koçanlı Village, 41°26´249´´N/ 34°18´556´´E, 7.5.2016; 3♂♂, 2♀♀, 

Taşköprü, Garipşah Village, 41°32´628´´N/ 34°21´859´´E, 8.5.2016; 4♂♂, 3♀♀, Taşköprü, Çiftkıran Village, 

41°36´148´´N/ 34°11´331´´E, 8.5.2016. 

Family: Hesperiidae 

Species: Carcharodus alceae (Esper, 1780)  

Material examined: 1♂, Taşköprü, Akdoğantekke Village, 41°50´224´´N/ 34°12´083´´E, 8.8.2016; 2♂♂, Taşköprü, 

Merkez, 41°51´433´´N/ 34°21´133´´E, 14.8.2016; 3♂♂, Taşköprü, Eskiatça Village, 41°53´434´´N/ 34°22´137´´E, 11.6. 

2016. 

Species: Ochlodes venatus (Bremer and Grey, 1852)  

Material examined: 3♂♂, 1♀, Taşköprü, Uzunkavak Village, 41°48´690´´N/ 33°99´636´´E, 30.7.2016; 1♂, 2♀♀, 

Taşköprü, Kırha Village, 41°49´210´´N/ 34°18´911´´E, 31.7.2016. 

Family: Crambidae 

Species: Hellula undalis (Fabricius, 1781)  

Material examined: 2♂♂, Taşköprü, Bekirli Village, 41°32´095´´N/ 34°28´838´´E, 7.5.2016; 1♂, 2♀♀, Taşköprü, 

Yoğunoluk Village, 41°38´646´´N/ 34°34°146´´E, 11.6. 2016. 

Family: Lycaenidae 

Species: Lycaena alciphron (Rottemburg, 1775)  

Material examined: 2♂♂, Taşköprü, Kornapa Village, 41°57´755´´N/ 34°27´186´´E, 12.6.2016; 3♂♂, 2♀♀, Taşköprü, 

Akdeğirmen Village, 41°57´915´´N/ 34°13´523´´E, 12.6.2016. 

Family: Nymphalidae 

Species: Maniola megala (Oberthür, 1909)  

Material examined: 2♂♂, Taşköprü, Bekirli Village, 41°32´095´´N/ 34°28´838´´E, 7.5.2016; 1♂, 2♀♀, Taşköprü, 

Garipşah Village, 41°32´628´´N/ 34°21´859´´E, 8.5.2016. 

Species: Melitaea cinxia (Linnaeus, 1758)  

Material examined: 2♂♂, Taşköprü, Duruca Village, 41°60´320´´N/ 34°19´236´´E, 18.6.2016; 3♂♂, 4♀♀, Hanönü, 

Akçasu Village 41°60´541´´N/ 34°36´549´´E, 18.6.2016. 

Family: Noctuidae 

Species: Noctua orbona (Hufnagel, 1766)  
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Material examined: 1♂, 2♀♀, Hanönü, Halkabük Village 41°61´199´´N/ 34°53´532´´E, 25.6.2016; 2♂♂, 3♀♀, 

Hanönü, Yenice Village 41°61´632´´N/ 34°54´970´´E, 25.6.2016. 

Family: Pyralidae 

Species: Oncocera semirubella (Scopoli, 1763)  

Material examined: 2♂♂, Taşköprü, Duruca Village, 41°60´320´´N/ 34°19´236´´E, 18.6.2016. 

 Family: Saturniidae 

Species: Spiris striata (Linnaeus, 1758)  

Material examined: 1♂, Taşköprü, Çördük Village, 41°55´072´´N/ 34°24´284´´E, 14.6.2016; 2♂♂, Taşköprü, 

Hamzaoğlu Village, 41°60´723´´N/ 34°31´273´´E, 25.6.2016. 

Order: Neuroptera  

 Family: Chrysopidae 

Species: Chrysopa viridana Schneider, 1845  

Material examined: 3♂♂, Taşköprü, Çit Village, 41°43´213´´N/ 34°09´674´´E, 21.6.2016; 2♂♂, 4♀♀, Taşköprü, 

Çambaşı Village, 41°47´423´´N/ 34°35´620´´E, 9.7.2016. 

Species: Chrysoperla carnea (Stephens, 1836) s.l. 

 Material examined: 4♂♂, Taşköprü, Koçanlı Village, 41°26´249´´N/ 34°18´556´´E, 7.5.2016; 5♂♂, 5♀♀, Taşköprü, 

Ömerli Village, 41°37´259´´N/ 34°22´460´´E, 14.5.2016; 6♂♂, 5♀♀, Taşköprü, Köçekli Village, 41°39´163´´N/ 

34°36´063´´E, 12.6.2016; 7♂♂, 2♀♀, Taşköprü, Kızılkese Village, 41°41´904´´N/ 34°21´588´´E, 18.6.2016; 4♂♂, 

3♀♀, Taşköprü, Çaylaklar Village, 41°43´700´´N/ 34°26´099´´E, 26.6.2016; 8♂♂, 3♀♀, Taşköprü, Bükköy Village, 

41°46´426´´N/ 34°09´082´´E, 2.7.2016; 4♂♂, 4♀♀, Taşköprü, Örhenli Village, 41°46´488´´N/ 34°17´310´´E, 3.7.2016; 

5♂♂, 1♀, Taşköprü, Alamabatak Village, 41°46´797´´N/ 34°12´626´´E, 3.7.2016; 3♂♂, 1♀, Taşköprü, Akdoğan 

Village, 41°46´952´´N/ 34°01´154´´E, 9.7.2016; 1♂, 1♀, Taşköprü, Yukarıçayırcık Village, 41°49´810´´N/ 

34°15´733´´E, 6.8.2016; 2♂♂, 1♀, Taşköprü, Tekeoğlu Village, 41°52´36´´N/ 34°11´139´´E, 11.6. 2016; 5♂♂, 1♀, 

Taşköprü, Karapürçek Village, 41°57´731´´N/ 34°17´393´´E, 12.6.2016; 8♂♂, 4♀♀, Taşköprü, Afşar Village, 

41°57´915´´N/ 34°13´523´´E, 12.6.2016; 4♂♂, 5♀♀, Taşköprü, Beyköy Village, 41°59´561´´N/ 34°17´695´´E, 

18.6.2016; 2♂♂, 2♀♀, Hanönü, Bağdere Village 41°60´640´´N/ 34°46´442´´E, 18.6.2016; 7♂♂, 2♀♀, Hanönü, 

Küreçayı Village 41°63´637´´N/ 34°40´615´´E, 25.6.2016. 

Species: Dichochrysa flavifrons (Brauer, 1850) 

Material examined: 2♂♂, Taşköprü, Yukarıçayırcık Village, 41°49´810´´N/ 34°15´733´´E, 8.8.2016; 1♂, 2♀♀, 

Taşköprü, Örhen Village, 41°52´944´´N/ 33°93´775´´E, 11.6. 2016; 3♂♂, Taşköprü, Aşağıemerce Village, 

41°53´555´´N/ 34°24´097´´E, 12.6.2016; 4♂♂, 3♀♀, Taşköprü, Çördük Village, 41°55´072´´N/ 34°24´284´´E, 

12.6.2016; 1♂, 4♀♀, Hanönü, Yenice Village 41°61´632´´N/ 34°54´970´´E, 25.6.2016. 

Species: Dichochrysa prasina (Burmeister, 1839)  
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Material examined: 2♂♂, 1♀, Taşköprü, Akseki Village, 41°41´227´´N/ 34°21´185´´E, 19.6.2016; 1♂, 1♀, Taşköprü, 

Çit Village, 41°43´213´´N/ 34°09´674´´E, 20.6.2016; 1♂, 1♀, Taşköprü, Çambaşı Village, 41°47´423´´N/ 

34°35´620´´E, 9.7.2016; 2♂♂, 1♀, Taşköprü, Alamakayış Village, 41°47´688´´N/ 34°13´809´´E, 10.7.2016; 3♂♂, 1♀, 

Taşköprü, Kadıköy Village, 41°48´413´´N/ 34°16´238´´E, 24.7.2016; 1♂, 2♀♀, Taşköprü, Yukarıçayırcık Village, 

41°49´810´´N/ 34°15´733´´E, 7.8.2016. 

 Family: Myrmeleontidae 

Species: Creoleon plumbeus (Olivier, 1811)  

Material examined: 2♂♂, Taşköprü, Karşıköy Village, 41°46´579´´N/ 34°08´306´´E, 3.7.2016; 3♂♂, 4♀♀, Taşköprü, 

Alamabatak Village, 41°46´797´´N/ 34°12´626´´E, 3.7.2016; 1♂, 2♀♀, Taşköprü, Çambaşı Village, 41°47´423´´N/ 

34°35´620´´E, 9.7.2016; 4♂♂, 2♀♀, Taşköprü, Çaykirpi Village, 41°47´642´´N/ 34°15´019´´E, 9.7.2016; 2♂♂, 1♀, 

Taşköprü, Alamakayış Village, 41°47´688´´N/ 34°13´809´´E, 10.7.2016; 3♂♂, 1♀, Taşköprü, Esenlik Village, 

41°51´913´´N/ 34°05´501´´E, 11.6. 2016. 

Species: Myrmecaelurus trigrammus (Pallas, 1771)  

Material examined: 4♂♂, 2♀♀, Taşköprü, Çit Village, 41°43´213´´N/ 34°09´674´´E, 19.6.2016; 2♂♂, 1♀, Taşköprü, 

Örhenli Village, 41°46´488´´N/ 34°17´310´´E, 3.7.2016; 1♂, 3♀♀, Taşköprü, Çaykirpi Village, 41°47´642´´N/ 

34°15´019´´E, 9.7.2016; 5♂♂, 4♀♀, Taşköprü, Kadıköy Village, 41°48´413´´N/ 34°16´238´´E, 24.7.2016. 

Family: Mantispidae 

Species: Mantispa styrica (Poda, 1761)  

Material examined: 1♂, Taşköprü, Alatarla Village, 41°48´853´´N/ 34°02´656´´E, 31.7.2016; 2♀♀, Taşköprü, 

Akdoğantekke Village, 41°50´224´´N/ 34°12´083´´E, 7.8.2016. 

Family: Nemopteridae 

Species: Nemoptera sinuata Olivier, 1811  

Material examined: 1♂, 1♀, Taşköprü, Köçekli Village, 41°39´163´´N/ 34°36´063´´E, 14.6.2016; 1♂, Taşköprü, 

Çaykirpi Village, 41°47´642´´N/ 34°15´019´´E, 9.7.2016. 

Family: Hemerobiidae 

Species: Sympherobius (Sympherobius) pygmaeus (Rambur, 1842)  

Material examined: 2♂♂, Taşköprü, Alamaşişli Village, 41°47´964´´N/ 34°12´724´´E, 10.7.2016; 1♂, 3♀♀, 

Taşköprü, Ayvalı Village, 41°48´911´´N/ 33°96´434´´E, 31.7.2016. 

Order: Odonata  

Family: Aeshnidae 

Species: Aeshna mixta Latreille, 1805  

Material examined: 1♂, Taşköprü, Çaykirpi Village, 41°47´642´´N/ 34°15´019´´E, 9.7.2016; 2♂♂, Taşköprü, Böcü 

Village, 41°47´834´´N/ 34°15´157´´E, 10.7.2016. 
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Species: Caliaeschna microstigma (Schneider, 1845)  

Material examined: 1♂, Taşköprü, Çambaşı Village, 41°47´423´´N/ 34°35´620´´E, 9.7.2016; 3♂♂, 1♀, Taşköprü, 

Alamaşişli Village, 41°47´964´´N/ 34°12´724´´E, 10.7.2016; 1♂, Hanönü, Sirkeköy Village 41°62´328´´N/ 

34°36´639´´E, 25.6.2016. 

Family: Calopterygidae 

Species: Calopteryx virgo festiva (Brulle, 1832)  

Material examined: 2♂♂, Taşköprü, Aşağıçayırcık Village, 41°50´173´´N/ 34°16´836´´E, 7.8.2016; 3♂♂, 2♀♀, 

Taşköprü, İncesu Village, 41°59´577´´N/ 34°24´837´´E, 18.6.2016; 4♂♂, Taşköprü, Hamzaoğlu Village, 41°60´723´´N/ 

34°31´273´´E, 25.6.2016. 

Family: Coenagrionidae 

Species: Coenagrion puella (Linnaeus, 1758)  

Material examined: 2♂♂, Taşköprü, Alamabatak Village, 41°46´797´´N/ 34°12´626´´E, 3.7.2016; 1♂, 1♀, Taşköprü, 

Afşar Village, 41°57´915´´N/ 34°13´523´´E, 13.6.2016. 

Species: Ischnura pumilio (Charpentier, 1825)  

Material examined: 1♂, Taşköprü, Çit Village, 41°43´213´´N/ 34°09´674´´E, 22.6.2016; 1♂, 2♀♀, Taşköprü, 

Vakıfbelören Village, 41°49´821´´N/ 34°26´131´´E, 6.8.2016; 1♂, 1♀, Taşköprü, Aşağıemerce Village, 41°53´555´´N/ 

34°24´097´´E, 13.6.2016; 2♂♂, 1♀, Taşköprü, Çördük Village, 41°55´072´´N/ 34°24´284´´E, 13.6.2016; 1♂, Taşköprü, 

Erik Village, 41°64´205´´N/ 34°32´422´´E, 26.6.2016. 

Family: Cordulegastridae 

Species: Cordulegaster picta Selys, 1854  

Material examined: 2♂♂, Taşköprü, Karnıaçık Village, 41°44´456´´N/ 34°06´215´´E, 2.7.2016; 1♂, Taşköprü, 

Karacaoğlu Village, 41°51´404´´N/ 34°07´740´´E, 13.8.2016; 3♂♂, 1♀, Taşköprü, Karapürçek Village, 41°57´731´´N/ 

34°17´393´´E, 13.6.2016. 

Family: Gomphidae 

Species: Gomphus schneideri Sélys, 1850  

Material examined: 1♂, 2♀♀, Taşköprü, Çaylaklar Village, 41°43´700´´N/ 34°26´099´´E, 26.6.2016; 2♂♂, 1♀, 

Taşköprü, Aşağıçit Village, 41°43´774´´N/ 34°10´587´´E, 26.6.2016.  

Family: Libellulidae 

Species: Libellula depressa Linnaeus, 1758  

Material examined: 2♂♂, Taşköprü, Kızılkese Village, 41°41´904´´N/ 34°21´588´´E, 18.6.2016. 

Species: Sympetrum striolatum (Charpentier, 1840)  

Material examined: 2♂♂, 6♀♀, Taşköprü, Yavuçkuyucağı Village, 41°38´126´´N/ 34°10´003´´E, 15.5.2016; 1♂, 

3♀♀, Taşköprü, Köçekli Village, 41°39´163´´N/ 34°36´063´´E, 13.6.2016. 
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4. Discussion 

A total of 761 specimens representing 81 species belonging to six insect orders were identified during the field surveys 

conducted in garlic cultivation areas of Taşköprü and Hanönü districts, Kastamonu Province. The findings indicate that 

garlic agroecosystems in the study area constitute important habitats not only from an economic perspective but also in 

terms of biodiversity conservation. Since entomological studies conducted in garlic agroecosystems in Türkiye remain 

relatively limited, the present research provides valuable baseline data on the insect fauna associated with garlic 

cultivation in the region (Block, 2010). 

Approximately half of the identified species belonged to the order Coleoptera, highlighting the dominant role of this 

group within the agroecosystem. Coleopterans are widely recognized as one of the most successful insect groups in 

agricultural habitats worldwide in terms of species diversity (Bouchard et al., 2011). This success is largely attributed 

to their occupation of different trophic levels and their broad range of feeding strategies (Lövei and Sunderland, 1996). 

Species belonging to the families Carabidae, Coccinellidae, Cleridae, Cerambycidae, Curculionidae, and Chrysomelidae 

identified in the present study represent important components of the complex food web associated with garlic 

agroecosystems. 

The occurrence of coccinellid species such as Scymnus quadriguttatus and Scymnus rubromaculatus is particularly 

noteworthy. These species play significant roles in natural biological control by feeding on aphids, scale insects, and 

other small phytophagous insects (Hodek et al., 2012). Similarly, the widespread occurrence of predatory species such 

as Cicindela campestris suggests the presence of an active predator community on the soil surface. Previous studies 

conducted in Europe have demonstrated that areas with abundant predatory Coleoptera generally exhibit reduced pest 

populations due to enhanced biological control services (Lövei and Sunderland, 1996). 

However, several coleopteran species identified in the present study exhibit phytophagous feeding habits, indicating the 

ecological diversity of this order within garlic agroecosystems. In particular, Lilioceris merdigera is recognized as an 

important leaf-feeding pest of members of the families Liliaceae and Amaryllidaceae (formerly Alliaceae) (Cox, 2007). 

Its occurrence in the study area suggests a potential risk for garlic production. Likewise, species such as Cassida viridis, 

Cassida rubiginosa, and Cassida seraphina may contribute to the persistence of pest populations by utilizing alternative 

host plants in surrounding habitats (Jolivet and Verma, 2002). 

Neuropteran species constituted one of the most important groups of beneficial insects recorded in the study. Members 

of the family Chrysopidae were represented by relatively high numbers of individuals. Among them, Chrysoperla carnea 

was one of the most widespread species. This species is considered one of the most effective biological control agents 

worldwide and is extensively utilized in integrated pest management programs. Its larvae are capable of consuming 

hundreds of aphids, whitefly nymphs, and thrips larvae throughout their development (McEwen et al., 2001). The 

widespread occurrence of C. carnea indicates a strong natural enemy complex within garlic fields in the study area. 

In addition to Chrysoperla carnea, the occurrence of Chrysopa viridana, Dichochrysa flavifrons, Dichochrysa prasina, 

and Sympherobius pygmaeus further demonstrates the richness of predatory Neuroptera associated with garlic 

cultivation. These findings are particularly important in the context of conservation biological control, an increasingly 

important component of sustainable agricultural systems (Canard et al., 1984; Gurr et al., 2017). Conservation biological 
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control aims to preserve and enhance existing natural enemy populations, thereby reducing reliance on chemical 

pesticides. The diversity of Neuroptera species recorded in the present study suggests considerable potential for 

implementing such strategies in garlic production systems. 

Another notable finding of the study is the presence of nine species belonging to the order Odonata. Dragonflies and 

damselflies are widely recognized as bioindicator organisms because part of their life cycle depends on aquatic habitats 

(Clark and Samways, 1996; Kalkman et al., 2008). The occurrence of species such as Calopteryx virgo festiva, 

Cordulegaster picta, and Sympetrum striolatum indicates that streams and wetland habitats surrounding the study sites 

remain relatively well preserved. Adult odonates are efficient predators of small flying insects and therefore contribute 

indirectly to biological control within agricultural landscapes (Corbet, 1999). 

A considerable proportion of the dipteran fauna identified belonged to the family Tachinidae. Members of this family 

are known parasitoids of numerous pest species belonging to Lepidoptera and Heteroptera (Stireman et al., 2006). 

Species such as Gymnosoma rotundata, Eriothrix rufomaculatus, and Tachina magnicornis are important components 

of natural pest regulation mechanisms. Their parasitoid activity against lepidopteran larvae may contribute significantly 

to suppressing pest populations in garlic cultivation areas. 

Several lepidopteran species identified in the present study possess direct or indirect economic importance. In particular, 

Hellula undalis is a well-known pest species affecting various cultivated plants (CABI, 2024). Larvae of this species 

feed on leaves and young shoots, causing substantial damage under favorable conditions. Similarly, Pieris napi, Noctua 

orbona, and several members of the family Nymphalidae are herbivorous during their larval stages and may negatively 

affect plant growth (Capinera, 2020). Although the direct impact of these species on garlic plants was not quantified in 

the present study, their occurrence indicates a potential risk to agricultural production. 

Overall, the identification of 81 species and 761 specimens demonstrates the high biodiversity associated with garlic 

agroecosystems in Taşköprü and Hanönü districts. The predominance of beneficial species suggests a strong potential 

for natural biological control, while the presence of potentially harmful species highlights the necessity of continuous 

monitoring and integrated pest management practices. Future studies should focus on seasonal population dynamics, 

host plant preferences, economic injury levels, natural enemy interactions, and the effects of climate change on species 

distribution patterns. Furthermore, molecular approaches may provide deeper insights into the ecological roles of 

individual species and contribute to the development of more effective biological control strategies for sustainable garlic 

production systems. 
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