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This study was conducted between 2017 and 2021 in areas of Hatay province where 
important crops are grown. A total of 104 soil samples were taken from vineyards, bell 
pepper, wheat, tomato, corn, cotton, stone fruit and olive orchards throughout the 
province to reflect agricultural production patterns. Motile nematodes of different 
morphological types were isolated from the soil samples using the modified Baermann 
method. The isolated nematodes were fixed in glycerol and morphometric and allometric 
measurements were performed using a light microscope. Some species were also 
identified by molecular methods. The identification studies revealed 11 different species 
of plant-parasitic nematodes belonging to three orders, ten families and eleven genera. 
The following species were identified: Aphelenchoides sp. and Aphelenchus avenae, 
belonging to the order Aphelenchida; Ditylenchus sp. Heterodera latipons, Meloidogyne 
incognita, M. javanica, Merlinius brevidens, M. microdorus, Paratylenchus sp, 
Pratylenchus neglectus, P. thornei, Rotylenchulus macrosomus and Tylenchulus 
semipenetrans belonging to the order Tylenchida, as well as the species Xiphinema 
pachtaicum, which belongs to the order Dorylaimida. 
 

ÖZET 

Bu çalışma Hatay ilinin önemli kültür bitkilerinin yetiştiriciliği yapıldığı alanlarda 2017-
2021 yılları arasında yürütülmüştür. Hatay ili genelinde yapılan surveylerde, tarımsal 
üretim desenini yansıtacak şekilde bağ, biber, buğday, domates, mısır, pamuk, taş 
çekirdekli ve zeytin alanlarından toplam 104 adet toprak örneği alınmıştır. Alınan toprak 
örneklerinden modifiye Baermann yöntemi kullanılarak farklı morfolojik görünüşte 
hareketli nematodlar izole edilmiştir. İzole edilen nematodlar gliserin içine fikse edilmiş 
ve ışık mikroskobu altında  morfometrik ve allometrik ölçümlerin yanısıra bazı türler 
moleküler yöntemler ile tanılanmıştır. Yapılan tanılama çalışmaları sonucunda 3 takım, 10 
familya, 11 cinse ait 11 farklı türe ait bitki paraziti nematod belirlenmiştir. Yapılan 
tanılama çalışmaları sonucunda Aphelenchida takımına ait Aphelenchoides sp. ve 
Aphelenchus avenae; Tylenchida takımına ait Ditylenchus sp., Heterodera latipons, 
Meloidogyne incognita, M. javanica, Merlinius brevidens, M. microdorus, Paratylenchus 
sp., Pratylenchus neglectus, P. thornei, Rotylenchulus macrosomus ve Tylenchulus 
semipenetrans; Dorylaimida takımına ait Xiphinema pachtaicum türleri tespit edilmiştir. 
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INTRODUCTION 

 

Many crops are cultivated in Hatay province that play a locomotive role in Turkey’s domestic and foreign markets. 

Hatay ranks first for parsley and dill production, second for tangerine production, and third for overall citrus 

production in Turkey (Anonymous, 2023). According to Turkey’s 2023 agricultural production data, the following 

crops were produced in Hatay: 176,751 tons of wheat, 210,257 tons of corn, 189,126 tons of cotton, 45,812 tons 

of tomatoes, 68,933 tons of peppers, 57,636 tons of stone fruits, 100,674 tons of grapes, and 178,933 tons of 

olives (Anonymous, 2023). Up till recently previously conducted surveys on widely cultivated agriculturally 

important crops, such as apricot, brassica species, carrot, citrus, corn, cotton, grapevine, pea, persimmon, 

pomegranate, tomato, walnut in the Hatay province revealed that many pests, diseases and weeds cause 

significant losses in quality and yield (Demirel & Çabuk, 2008; Demirel & Yıldırım, 2008; Cengiz, et al., 2010; Soylu 

& Dervis, 2011; Sertkaya et al., 2013; Bozkurt et al., 2014; Doğanlar et al., 2015; Demirel, 2016; Demirel & Akyol, 

2017; Demirel et al., 2018; Demirel, 2019a,b; Kurt et al., 2020a,b; Üremiş et al., 2020; Soylu et al., 2020; Soylu et 

al., 2022; Bozkurt et al., 2023; Üremiş et al., 2023; Bozdoğan & Demirel, 2024a,b; Soylu et al., 2024; Uysal et al., 

2024; Oğuz et al., 2024; Bozdoğan et al., 2025; Kurt et al., 2025). Plant parasitic nematodes (PPNs) constitute an 

important group of these pests. According to Whitehead (1998), PPNs cause 10% crop loss worldwide, and 

according to Nicol et al. (2011), 8.8%-14.6% crop loss and 100-157 billion dollars in economic losses incurred by 

PPNs. However, considering previous studies and comparing with other diseases and pests, PPNs have been 

studied least, especially in the agricultural areas of Hatay province and their distribution and population densities 

have not been fully revealed. Although surveys for PPNs covering Hatay province have been conducted before 

(Elekçioğlu et al., 1994; Elekçioğlu 2000; Özarslandan & Elekçioğlu, 2010a; İmren et al., 2011), these studies were 

conducted as Hatay sections of larger-scale projects without directly considering Hatay province and its crop 

production pattern.  

The current study was carried out between 2017-2021 in areas where important cultivated plants were grown in 

Hatay province. Reflecting the production pattern of Hatay province, 104 soil samples were collected in surveys 

conducted in vineyard, pepper, wheat, tomato, corn, cotton, stone fruit and olive areas.  

 

MATERIALS and METHODS 

 

Field studies 

In this study, field surveys were conducted in April for wheat and greenhouse-grown peppers and tomatoes, and 

in August for vineyards, corn, cotton, stone fruit, olives and field-grown peppers and tomatoes, covering the 

entire Hatay province between 2017 and 2019, and a total of 104 soil and root samples were collected. At least 50 

steps were taken into the land where the soil sample would be taken, and drawing a W shape samples were taken 

from a depth of 30±10 cm with the help of a shovel, with at least 3 and at most 5 sub-samples from each location 

according to the size of the land. Approximately 1-2 kg of thoroughly mixed sub-samples was labeled and placed 

in double polyethylene bags. Samples from the fruit orchards were taken from tree crown radius as mentioned 

above. The coordinates of each location and the cultivated crop were also recorded.  

 

Laboratory studies 

The modified Baermann extraction method was used to obtain active nematodes from the samples.  For this 

purpose, plastic sieves were placed in 15 cm diameter petri dishes, paper towels were placed inside these sieves, 

and 100 cm3 of soil measured with a beaker was placed inside these paper towels. Water was added to the petri 

dish to completely wet the soil sample.  After 48 h solutions containing nematodes were transferred to 500 ml 

measuring cylinders and after 6 hours nematodes settled to the bottom, then solutions were reduced by 
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siphoning from top. Nematode solutions put into 15 ml Falcon tubes and again solutions reduced to 

approximatley 2 ml by centrifuging the tubes at 3000 rpm for 3 minutes and removing the supernatant. Falcon 

tubes containing nematode solution were kept in a water bath set at 65oC for 1 minute to ensure the death of 

nematodes. Then, 1 ml of TAF solution (7 ml 40% formaldehyde + 2 ml triethanolamine + 91 ml distilled water) 

was added to the falcon tubes and fixed for 2 days. Fixed nematodes were transferred to 5 cm diameter plastic 

petri dishes and dried at room temperature. In order to replace the water in the structure of the nematodes with 

alcohol and glycerin, they were passed through Solution I (20 parts of 95% ethanol, 1 part of glycerin and 79 parts 

of distilled water) and Solution II (95 parts of 95% ethanol and 5 parts of glycerin) and dried at room temperature, 

and finally the samples were placed in pure glycerin (Seinhorst, 1959). The counting and genus/species 

identification of nematodes by morphometric and allometric measurements were made by Prof. Dr. İ. Halil 

Elekçioğlu. 

Cyst nematodes were also isolated from soil samples taken from wheat fields. For this purpose, approximately 

250 ml of soil was placed in a 10 L plastic bucket and the bucket was filled with water until it was 2/3 full. The soil-

water mixture in the bucket was mixed thoroughly by hand and passed through 60 mesh sieve. The cysts 

remaining in the 60 mesh sieve were collected into a petri dish with the help of a washing bottle. Molecular 

diagnosis of cysts obtained from four locations (Gökdere/Erzin, Kırıkhan, Hassa and Yayladağı) representing Hatay 

province was made by Prof. Dr. Mustafa İmren according to Maafi et al. (2003) and Waeyenberge et al. (2009). 

Species-specific primers as forward (Hlat-actF ATGCCATCATTATTCCTT) and reverse (Hlat-actR 

ACAGAGAGTCAAATTGTG) reported by Toumi et al. (2013) for Heterodera latipons were used for species 

identification. The obtained PCR products were run in 1% agarose gel and their sizes were determined with 100 

bp (Fermentas) DNA ladder. 

 

RESULTS and DISCUSSIONS 

 

In this study, 11 species of PPNs belonging to 3 orders, 10 families and 11 genera were identified in important 

cultivated plants of Hatay province. The list of these nematodes is given in Table 1. 

 

Table 1. Plant parasitic nematodes detected in important crop plants in Hatay province and sampling locations 

Çizelge 1. Hatay ilinde önemli ürünlerde belirlenen bitki paraziti nematodlar ve örnekleme yerleri 

Genus/Species Order Host Plant Location 

Aphelenchoides sp. Aphelenchida Vineyard, Pepper, Wheat, 
Tomato, Corn, Cotton, Stone 
fruit, Olive 

Altınözü, Antakya, Arsuz, 
Dörtyol, Erzin, Hassa, 
Kırıkhan, Reyhanlı, 
Samandağ, Yayladağı 
 

Aphelenchus avenae Aphelenchida Vineyard, Pepper, Wheat, 
Tomato, Corn, Cotton, Stone 
fruit, Olive 

Altınözü, Antakya, Arsuz, 
Dörtyol, Erzin, Hassa, 
Kırıkhan, Reyhanlı, 
Samandağ 
 

Ditylenchus sp. Tylenchida Pepper, Tomato, Corn, 
Cotton, Stone fruit, Olive 

Altınözü, Antakya, Hassa, 
Kırıkhan, Reyhanlı, 
Samandağ 
 

Heterodera latipons Tylenchida Wheat Erzin, Hassa, Kırıkhan 
Yayladağı 
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Table 1 (continued). Plant parasitic nematodes detected in important crop plants in Hatay province and sampling 

locations 

Çizelge 1 (devamı). Hatay ilinde önemli ürünlerde belirlenen bitki paraziti nematodlar ve örnekleme yerleri 

Meloidogyne incognita  Tylenchida Tomato Hassa, Samandağ 
 

Meloidogyne javanica  Tylenchida Pepper, Tomato Altınözü, Antakya, Hassa, 
Samandağ 
 

Merlinius brevidens Tylenchida Corn, Stone fruit, Olive Altınözü, Antakya, Arsuz, 
Hassa, Kırıkhan, Kumlu 
 

Merlinius microdorus Tylenchida Corn, Stone fruit, Olive Altınözü, Antakya, Hassa, 
Kırıkhan, Kumlu 
 

Paratylenchus sp. Tylenchida Buğday Altınözü, Antakya, Hassa, 
Kırıkhan, Kumlu 

Pratylenchus neglectus Tylenchida Buğday Antakya, Arsuz, Hassa, 
Kırıkhan, Reyhanlı 
 

Pratylenchus thornei Tylenchida Wheat, Pepper, Corn, 
Cotton 

Altınözü, Antakya, Arsuz, 
Hassa, Kırıkhan, Kumlu, 
Reyhanlı 
 

Rotylenchulus macrosomus Tylenchida Wheat, Cotton Altınözü, Antakya, Erzin, 
Hassa, Kırıkhan, Reyhanlı 
 

Tylenchulus semipenetrans Tylenchida Citrus fruits Erzin, Dörtyol, Payas, 
İskenderun, Arsuz, 
Samandağ 
 

Xiphinema pachtaicum Dorylaimida Vineyard Hassa 

 

Systematic status and morphometric and allometric measurements of some of the PPN species as follows. 

 

Aphelenchoides sp. 

Order: Aphelenchida Siddiqi, 1980  

Suborder: Aphelenchina Geraert, 1966  

Superfamily: Aphelenchoidoidea Skarbilovich, 1947 (Siddiqi, 1980) 

Family: Aphelenchoididae Skarbilovich, 1947 (Paramonov, 1953) 

Subfamily: Aphelenchoidinae Skarbilovich 1947 

Genus: Aphelenchoides Fischer 1894 

 

More than 200 nominal species belonging to this genus have been reported worldwide (Sánchez-Monge et al., 

2015; Esmaeli et al., 2017), and 182 species have been described (Handoo et al., 2020). Many of these species are 

fungivorous and facultative fungivorous, and there are also important PPN species such as A. besseyi Christie, 

1942, A. fragariae (Ritzema Bos, 1890) Christie, 1932 and A. ritzemabosi (Schwartz, 1911) Steiner and Buhrer 

1932. Göksel (1948) reported A. fragariae species for the first time in strawberries in Türkiye. In later studies, 

Bora (1970) reported that strawberry nematode was quite common in Karadeniz Ereğlisi and Bartın, and 

Kepenekçi and Öztürk (2002) was wide spread in Silifke. Rice white tip nematode, A. besseyi, was first reported in 

Turkiye by Öztürk and Enneli (1997). Tülek et al. (2014) reported in their study that A. besseyi caused damage in 

rice at rates ranging from 5.4% to 57.9%. In another study, A. clarus and A. confusus from Nevşehir and Karaman 
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vineyards were reported for the first time for Türkiye (Kepenekçi et al., 2014). In this study conducted in Hatay 

province, although samples belonging to this genus were obtained from all sampling locations, identification at 

species level was not made. The highest populations detected were in wheat 8 individuals in Enek (Altınözü), 7 

individuals in Madenboyu (Antakya), 6 individuals in Varışlı (Reyhanlı) and 6 individuals in Şenköy (Yayladağı) and 

5 individuals in vineyard in Haydarlar (Hassa). 

 

Aphelenchus avenae 

Order: Aphelenchida Siddiqi, 1980  

Suborder: Aphelenchina Geraert, 1966  

Superfamily: Aphelenchoidea Fuchs, 1937 (Thorne, 1949)  

Family: Aphelenchidae Fuchs, 1937 (Steiner, 1949)  

Subfamily: Aphelenchinae Fuchs, 1937  

Genus: Aphelenchus Bastian, 1865 

Species: Aphelenchus avenae Bastian, 1865 

Synonym: (Hooper, 1974) Aphelenchus agricola 1881; Paraphelenchus agricola (1881) Flipjev, 1934; Aphelenchus 

(Paraphelenchus) maupasi Micoletzky, 1922; Paraphelenchus maupasi (Micoletzky, 1922) Bally Et Reydon, 1931; 

Paraphelenchus micoletzkyi Steiner, 1941; Metaphelenchus micoletzkyi (Steiner, 1941) Steiner, 1943; 

Metaphelenchus rhopalocercus Steiner, 1943; Aphelenchus cylindricaudatus (Cobb in Steiner, 1926) Steiner, 1931; 

Tylenchus cylindricaudatus Cobb in Steiner, 1926; Aphelenchus macrobolbus Steiner, 1942; Aphelenchus maximus, 

1960; Aphelenchus mirzai, 1960; Aphelenchus radicicolus (Cobb, 1913) Steiner 1931, Isonchus radicicolus Cobb, 

1913; Aphelenchus solani (Steiner, 1935) Goodey, 1951; Aphelenchoides solani Steiner, 1935. 

 

Aphelenchus avenae is commonly found in soils as a fungivorous organism, however, it has also been reported to 

be detected in the root collar, leaf sheath and root cortex tissue of plants (Hooper, 1974; Hunt, 1993). It has been 

rarely reported as a pathogen in higher plants (Barker & Darling, 1965). Decker (1988) argued that the 

pathogenicity of this species in plants is negligible but that it may carry other disease agents such as fungi and 

bacteria and that it is not certain whether they infect healthy root tissues by themselves or attack roots injured or 

weakened by other pathogens. In previous studies conducted in Turkey, it was reported on hemp in the Black Sea 

Region (Tunçdemir, 1983), on rice in Çankırı and Çorum provinces (Eken-Karataş et al., 2007), on wheat, 

vegetable, tobacco and vineyard areas in Diyarbakır province (İmren, 2007), on hops in Bilecik province and on 

potatoes in the Marmara Region provinces (Erdoğuş, 2009), on vineyards in Karaman province (Kepenekçi et al., 

2014), on wheat, apricot, vineyard, peanut, cotton, soybean, pepper, plum and corn in Adana province (Kasapoğlu 

et al., 2014), on barley, grape, melon, pistachio and wheat in Adıyaman and Mardin provinces (Kasapoğlu-

Uludamar et al., 2018), and on almond and walnut in Adıyaman province (Tan et al., 2018). In this study, this 

species was found in all locations where sampling was performed, and the highest population densities detected 

on maize were 18 individuals in Dedeçınar, 13 individuals in Kamışlar (Kırıkhan), 12 individuals in Alaattin 

(Antakya) and 11 individuals on Kumlu, and 12 individuals on cotton in Alaattin (Antakya). 

 

Ditylenchus sp. 

Order : Tylenchida Thorne, 1949 

Suborder : Tylenchina Chitwood, Chitwood and Chitwood, 1950 

Superfamily : Anguinoidea Nicol, 1935 (1926) 

Family: Anguinidae Nicoll, 1935 (1926) 

Subfamily: Anguininae Nicoll, 1935 (1926) 

Genus: Ditylenchus Filipjev, 1936 
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It has been reported that there are 80 species of this genus identified worldwide (Brzeski, 1991). In previous 

studies conducted in Türkiye, D. dipsaci was reported on onion in Ankara province (Yüksel, 1958), on strawberry 

in the Black Sea region (Enneli & Öztürk, 1989), on alfalfa in the Central Anatolia region (Öztürk & Enneli, 1994), 

on onion in Amasya (Suluova) (Mennan, 2001); on strawberry in Silifke (Kepenekçi & Öztürk, 2002); on anise in 

Burdur (Kepenekçi 2003); on strawberry in Bursa (Akgül, 2004); on potato in the Aegean region (Mısırlıoğlu & 

Ulutaş, 2011); on onion in Karaman (Yavuzaslanoğlu et al., 2015); on wheat in Mardin (Kasapoğlu Uludamar et al., 

2018) and from all major onion cultivation areas of Turkey in a later study (Yavuzaslanoğlu et al., 2019). 

Ditylenchus destructor has been reported on potato in Erzurum province (Yüksel, 1978), in Kütahya, Uşak, Isparta 

and Burdur provinces (Mısırlıoğlu & Ulutaş, 2011), and on greenhouse vegetables in the Southeastern Anatolia 

Region (Tan & Kılıç, 2011). Ditylenchus equalis has been reported on potato in the Marmara Region (Akgül et al. 

2010), D. myceliophagus on kiwi in the Eastern Black Sea Region (Kepenekçi & Öztürk, 1999), on corn in Adana 

(Kasapoğlu et al., 2014), on almond and walnut in Adıyaman (Tan et al., 2018) and on barley, wheat and tobacco 

in Adıyaman (Kasapoğlu Uludamar et al., 2018). Ditylenchus longicauda was reported for the first time in barley in 

Adıyaman, Turkey (Kasapoğlu Uludamar et al., 2018). In this study, individuals belonging to this genus were 

isolated from almost all locations and other cultivated plants except vineyards, and the highest population 

densities detected were 12 individulas on maize in Demirköprü (Antakya) and in Kamışlar (Kırıkhan), 12 individulas 

on cotton in Narlıhopur and 9 individulas in Kızılkaya (Kırıkhan), and 9 individulas on pepper in Madenboyu 

(Antakya). 

 

Heterodera latipons 

Order: Tylenchida Thorne, 1949 

Suborder: Tylenchina Chitwood, Chitwood and Chitwood, 1950 

Superfamily: Tylenchoidea Örley, 1880 

Family: Heteroderidae Filipjev and Schuurmans Stekhoven, 1941 

Subfamily: Heteroderinae Filipjev and Schuurmans Stekhoven, 1941 

Genus: Heterodera Schmidt, 1871 

Species: Heterodera latipons Franklin 1969 

Synonym: Bidera latipons (Franklin, 1969) Krall and Krall, 1978; Ephippiodera latipons (Franklin, 1969) Shagalina 

and Krall, 1981 

 

There are 80 species reported belonging to the genus Heterodera (Subbotin et al., 2010). Among these, H. avenae 

(Wollenweber, 1924), H. filipjevi (Madzhidov, 1981) Stelter and H. latipons (Franklin, 1969) are considered to be 

the most economically important cyst nematodes (Rivoal & Cook, 1993). The first cyst nematode reported in our 

country was H. cruciferae (Yüksel, 1966). Yüksel (1973) later identified H. avenae as the first cereal cyst nematode 

in Türkiye. In a later study, Rumpenhorst et al. (1996) detected H. latipons, H. avenae and H. filipjevi in wheat 

fields in the Central Anatolia Region. In another study, İmren et al. (2012) reported H. filipjevi from the 

Southeastern Anatolia Region. İmren et al. (2013) later studied the populations obtained from Sarıçam-Adana, 

Kırıkhan and Reyhanlı-Hatay to determine the Eastern Mediterranean pathotype of H. avenae. In this study, cysts 

were obtained from 11 locations and cyts from Erzin (15 cysts), Hassa (11 cysts), Kırıkhan (9 cysts) and Yayladağı 

(17 cysts) were identified as H. latipons by using species-specific primers. 

 

Meloidogyne spp. 

Order: Tylenchida Thorne, 1949 

Suborder: Tylenchina Chitwood, Chitwood and Chitwood, 1950 

Superfamily: Hoplolaimoidea Filipjev, 1934 (Paramonov, 1967) 
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Family: Meloidogynidae Skarbilovich, 1959 

Subfamily: Meloidogyninae Skarbilovich, 1959 

Genus: Meloidogyne Goeldi, 1892 

Species: Meloidogyne incognita (Kofoid & White, 1919) Chitwood, 1949 

Synonym: Oxyuris incognita Kofoid and White, 1919; Heterodera incognita (Kofoid & White, 1919) Sandground, 

1923; M. incognita incognita (Kofoid & White, 1919) Chitwood, 1949; M. acrita Chitwood, 1949; M. incognita 

acrita Chitwood, 1949; M. elegans da Ponte, 1977; M. grahami Golden and Slana, 1978; M. incognita grahami 

Golden and Salana, 1978 (Jepson, 1987); M. incognita inornata Lordello, 1956; M. inornata Lordello, 1956; M. 

kirjanovae Terenteva, 1965 (syn. by Karssen & Hoenselaar, 1998); M. wartellei Golden and Birchfield, 1978; M. 

incognita wartellei Golden and Birchfield, 1978 

Species: Meloidogyne javanica (Treub, 1885) Chitwood, 1949 

Synonym: Heterodera javanica Treub, 1885; Tylenchus (Heterodera) javanicus (Treub, 1885) Cobb, 1890; 

Anguillula javanica (Treub, 1885) Lavergne, 1901; M. javanica javanica (Treub, 1885) Chitwood, 1949; M. javanica 

Lordello, 1956; M. bauruensis Lordello, 1956; M. lordelloi da Ponte, 1969; M. lucknowica Singh, 1969 

 

Although 105 identified root-knot nematode (RKN) species have been reported (Ghaderi & Karssen, 2020; Maleita 

et al., 2021), the four most common species, especially in vegetable growing areas in the world, are reported to 

be M. incognita (Kofoid and White, 1919) Chitwood, M. javanica (Treub, 1885) Chitwood, 1949, M. arenaria (Neal, 

1889) Chitwood, 1949 and M. hapla (Chitwood, 1949) (Coyne et al., 2018). However, M. incognita is considered 

the most important RKN species due to its worldwide prevalence, wide host range and aggressiveness (Sikora & 

Fernández, 2005). Meloidogyne incognita, first detected in Turkey by Alkan (1962), was later reported on 

vegetables between Sinop and the Georgian border (Yüksel, 1966), on vegetables and tobacco in the Black Sea 

region (Bora, 1970), and in vineyards (Ertürk & Özkut, 1973), fruit, vegetable and cotton areas in the Aegean 

region (Ertürk et al., 1973). In the study conducted by Ağdacı (1978), it was reported that M. incognita, M. 

javanica and M. arenaria were observed intensively in vegetables such as tomatoes, peppers and eggplants in the 

Eastern Mediterranean region. In another study conducted in the Eastern Mediterranean region, M. incognita and 

M. javanica were reported in vegetables and bananas (Elekçioğlu et al., 1994). In Türkiye, M. incognita, M. 

arenaria and M. javanica are reported as the most common and economically important species (Özarslandan & 

Elekçioğlu, 2010a; Çetintaş & Çakmak, 2016). It was reported in tomato and cucumber in Hatay province 

(Özarslandan & Elekçioğlu, 2010b), and in another study, again in tomato (Aslan & Elekçioğlu, 2022). In this study, 

M. incognita was detected on tomatoes in Hassa (35 individuals) and Samandağ (27 individuals). M. javanica was 

detected on peppers in Avsuyu (16 individuals), Bohşin (Antakya) (15 individuals) and Samandağ (12 individuals), 

and on tomatoes in Hassa (12 individuals). 

 

Merlinius spp. 

Order: Tylenchida Thorne, 1949 

Suborder: Tylenchina Chitwood, Chitwood and Chitwood, 1950 

Superfamily: Tylenchoidea Örley, 1880 

Family: Dolichodoridae Chitwood in Chitwood and Chitwood, 1950 

Subfamily: Merliniinae Siddiqi, 1971 

Genus: Merlinius Siddiqi, 1979 

Species: Merlinius brevidens (Allen, 1955) Siddiqi, 1970                 

Synonym: Tylenchorynchus brevidens Allen, 1955, Geocenamus brevidens (Allen) Brzeski, 1991  
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In previous studies conducted in Türkiye, Saltukoğlu et al. (1976) detected it on pepper in Istanbul; Tunçdemir 

(1983) on hemp in Samsun; Kepenekçi and Ökten (1996) on carrots in Ankara; Elekçioğlu (1996) on wheat in 

Adana; Mısırlıoğlu and Pehlivan (2007) on wheat in the Aegean and Marmara regions; Yıldız and Elekçioğlu (2011) 

on wheat, lentils and cotton in Şanlıurfa, and Kasapoğlu et al. (2014) on wheat and cotton in Adana. In this study, 

the highest populations of M. brevidens were detected on corn in Kırıkhan (12 individuals), Demirköprü (6 

individuals) and Alaattin (Antakya) (6 individuals) , on olive in Avsuyu (Antakya)(6 individuals) and on stone fruit in 

Özsoğuksu (Kırıkhan) (3 individuals). 

Species: M. microdorus (Geraert, 1966) Siddiqi, 1970 

Synonym: Geocenamus microdorus Geraert, 1966 

 

The locations and cultivated plants where the highest M. microdorus populations were detected were corn in 

Demirköprü (4 individuals), Alaattin (Antakya)(3 individuals) and Kamışlar (Kırıkhan)(3 individuals), stone fruit in 

Hassa (3 individuals) and olive in Narlıhopur (Kırıkhan) (4 individuals). Comparison of morphometric and 

allometric measurement values of adult females belonging to different populations of Merlinius microdorus is 

given in Table 2. 

 

Table 2. Comparison of morphometric and allometric measurement values of adult females belonging to different 

populations of Merlinius microdorus 

Çizelge 2. Merlinius microdorus’un farklı popülasyonuna ait ergin dişilerinin morfometrik ve allometrik ölçüm 

değerlerinin karşılaştırılması 

 Current Study Brzeski (1991) Elekcioğlu (1992) Kasapoğlu (2012) 

n 6 5 2 3 

L (m) 0.560.04 (0.50-0.62) 4.85-7.23 0.60-0.65 0.60-0.64 

a 26.311.27 (25.07-29.95) 23-39 28-29 27-29 

b 5.040.18 (4.16-5.18) 3.9-5.6 5.0-5.2 5.0-5.2 

c 13.041.40 (11.67-15.48) 12.8-15.2 10-11 10.0-13.5 

c’ 3.120.25 (2.58-3.24) 2.2-2.9 4.2-4.3 4.1-4.3 

V(%) 56.061.71 (53.05-58.03) 56-60 52-54 52-60 

Stylet (m) 12.47 0.81(11.06-14.08) 12.5-14.0 13 12-13 

Tail (m) 46.095.04 (39.07-56.07) 32-56 54-55 54-55 

L = Total body length (head to tail tip); a = Total body length divided by maximum body width; b = Total body length divided 
by oesophageal length; c = Total body length divided by tail length; c' = Tail length divided by anal/cloacal body width; V = 
Position of vulva from anterior end expressed as percentage of body length 

 

Paratylenchus sp. 

Order: Tylenchida Thorne, 1949 

Suborder: Tylenchina Chitwood, Chitwood and Chitwood, 1950 

Superfamily: Criconematoidea Taylor, 1936 (1914) 

Family: Tylenchulidae Skarbilovich, 1947 

Subfamily: Paratylenchinae Thorne, 1949 

Genus: Paratylenchus Micoletzky,1922 
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Ghaderi et al. (2014) reported 117 species belonging to the genus Paratylenchus. In previous studies in Türkiye, P. 

rotundicephalus was reported on sesame in Antalya and İçel (Kepenekçi, 2002); P. nawadus on pear in Ankara 

(Evlice & Ökten, 2010); P. italiensis on strawberry in Bursa (Akgül, 2004); P. israelensis on wheat, barley and lentil 

in Şanlıurfa (Yıldız & Elekçioğlu, 2011); P. (Gracilacus) straeleni on hazelnut in Ordu (Akyazı et al., 2015). In this 

study, species identification was not made and populations were detected on wheat in Şenköy (Yayladağı)(3 

individuals), Telkaliş (Reyhanlı)(2 individuls), Narlıhopur (Kırıkhan)(2 individuals), Kumlu (1 individual) and Arpahan 

(Antakya)(1 individual).  

 

Pratylenchus spp. 

Order: Tylenchida Thorne, 1949 

Suborder: Tylenchina Chitwood, Chitwood and Chitwood, 1950 

Superfamily: Criconematoidea Taylor, 1936 (1914) 

Family: Pratylenchidae Thorne, 1949 (Siddiqi, 1963) 

Subfamily: Pratylenchinae Thorne, 1949 

Genus: Pratylenchus Filipjev, 1936 

Species: P. neglectus (Rensch, 1924) Filipjev and Schuurmans-Stekhoven 1941 

Synonym: Aphelenchus neglectus Rensch, 1924; Tylenchus neglectus (Rensch, 1924) Steiner, 1928; Anguillulina 

(Pratylenchus) neglecta (Rensch, 1924) Schneider, 1939; Pratylenchus minyus Sher and Allen, 1953; Pratylenchus 

capitatus Ivanova, 1968; Pratylenchus similis Khan and Singh, 1975 

 

Due to their wide host range and their distribution in almost all climatic zones, they are considered the third most 

economically important group of PPNs after root-knot and cyst nematodes (Castillo & Vovlas, 2007). Mokrini et al. 

(2019) stated that P. neglectus and P. thornei species of this genus are the most important species that cause 

damage to cereals all over the world. Yüksel (1974) determined P. thornei, P. neglectus, P. penetrans and P. 

crenatus species in cereal, corn and meadow areas as a result of his study in the Eastern Anatolia Region of 

Türkiye. In subsequent studies, Saltukoğlu et al. (1976) reported P. neglectus on potato and pepper in Istanbul, 

Tunçdemir (1983) reported P. neglectus on hemp in Samsun, Elekçioğlu (1996) reported P. thornei on wheat in 

Adana, Kasapoğlu et al. (2014) reported P. thornei on wheat and cotton again in Adana, and Yıldız and Elekçioğlu 

(2011) reported both species on barley, wheat and cotton. In this study, P. neglectus populations were detected 

on wheat in Şenköy (Yayladağı)(5 individuals), Saylak (Kırıkhan)(3 individuals), Madenboyu (Antakya)(3 

individuals), Gülcihan (Arsuz)(2 individuals) and Kıcı (Belen)(2 individuals).  

 

Species: P. thornei (Sher and Allen 1953), (Sher, 1948) 

 

Pratylenchus thornei was detected on cotton in Reyhanlı (8 individuals) and Suluköy (Reyhanlı)(7 individuals), on 

wheat in Yörükler (7 individuals) and Karacaağıl (Kırıkhan) (7 individuals), and on pepper in Üzümdalı (Antakya)(6 

individuals). Comparison of morphometric and allometric measurement values of adult females belonging to 

different populations of P. thornei given in Table 3. 
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Table 3. Comparison of morphometric and allometric measurement values of adult females belonging to different 

populations of Pratylenchus thornei 

Çizelge 3. Pratylenchus thornei’nin farklı popülasyonuna ait ergin dişilerinin morfometrik ve allometrik ölçüm 

değerlerinin karşılaştırılması 

 Current Study SherandAllen 

(1953) 

Elekcioğlu 

(1992) 

Kepenekçi 

(1999) 

Osmanoğlu 

(Tan) 

(2006) 

İmren (2007) 

n 16 ? 20 20 8 14 

L (mm) 0.53  0.07 

(0.42-0.71) 

0.45-0.77 0.46-0.62 0.48-0.63 0.50-0.68 0.48-0.60 

a 31.04 2.25 

(25.96-35.90) 

26-36 24-30 26.9-34.4 33.28-38.83 29.9-36.6 

b 6.16  0.42 

(5.02-7.02) 

5.5-8 6.4-6.9 4.7-5.9 4.26-6.18 4.8-6.2 

b' 5.24  0.38 

(4.10-5.94) 

? 4.1-5.8 4.2-5,1 6.16-8.26 ? 

c 22.012.16 

(19.17-26.00) 

18-22 18-24 16.6-21.0 16.64-25,5 16.0-26.6 

c' 2.34  0.32 

(1.79-2.91) 

? 1.7-2.4 

 

2.3-2.9 2.07-3.36 2.01-2.72 

MB(%) 50.90  4.04 

(42.03-58.98) 

? ? 51.7-57,6 40.51-51.30 ? 

Stylet (µm) 15.15  0.42 

(14.00-15.90) 

17-19 15-17 16-18 15.68-16.90 16.2-18.5 

Tail (µm) 25.90  2.75 

(21.06-31.90) 

? 21-24 25-36 21.56-36.26 22.5-30.00 

V(%) 76.05  1.55 

(74.22-81.02) 

73-80 76-80 73.8-79.2 73-77 71.6-79 

Ran 26.32  2.86 

(18-31) 

? ? 19-27 16-33 ? 

L = Total body length (head to tail tip); a = Total body length divided by maximum body width; b = Total body length divided 
by oesophageal length; b' = Total body length divided by distance from anterior end of body to posterior end of oesophageal 
gland lobes; c = Total body length divided by tail length; c' = Tail length divided by anal/cloacal body width; MB = Distance of 
median bulb from anterior end expressed as a percentage of total oesophageal length; V = Position of vulva from anterior 
end expressed as percentage of body length; Ran = Number of annules from posterior end to anus 

 

Rotylenchulus macrosomus 

Order: Tylenchida Thorne, 1949 

Suborder: Tylenchina Chitwood, Chitwood and Chitwood, 1950 

Superfamily: Hoplolaimidae (Filipjev, 1934) 
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Family: Rotylenchulidae Husain and Khan 1967, (Husain, 1976) 

Subfamily: Rotylenchulinae Husain and Khan, 1967 

Genus: Rotylenchulus (Linford & Oliveira, 1940) 

Species: Rotylenchulus macrosomus Dasgupta, Raski and Sher, 1968 

 

This species was isolated from olives in Israel and studied by Cohn and Mordechai (1988). Castillo et al. (2003) 

reported it on olive, Palomares-Rius et al. (2021a,b) in many European and Mediterranean countries on corn, pea, 

wheat and almond-peach rootstocks, chickpea, hazelnut, peanut; in Turkey, Elekçioğlu et al. (1994) on soybean, 

Yıldız and Elekçioğlu (2011) on cotton, Kasapoğlu et al. (2014) on cotton, vineyard, wheat, corn, citrus, sunflower 

plants. In this study, it was detected on wheat in Yeşiltepe (Erzin) (2 individuals), Arpahan (Antakya)(2 individuals) 

and Güventaş (Kırıkhan)(1 individual), and on cotton in Akpınar (Kumlu)(2individuals) and Reyhanlı (1 individual). 

 

Tylenchulus semipenetrans  

Order: Tylenchida Thorne, 1949 

Suborder: Tylenchina Chitwood, Chitwood and Chitwood, 1950 

Superfamily: Criconematoidea Taylor, 1936 

Family: Tylenchulidae Skarbitovich, 1947 

Subfamily: Tylenchulinae Skarbitovich, 1947 

Genus: Tylenchulus (Cobb, 1913) 

Species: T. semipenetrans Cobb,1913 

 

Duncan and Cohn (1990) reported that this species was widespread in all citrus-producing areas of the world. It 

was first reported in Türkiye by Kıray (1963), and in subsequent studies it was also reported from the Black Sea 

region (Yüksel, 1966), the Eastern Mediterranean region (Elekçioğlu et al., 1994; Elekçioğlu, 1995), the Aegean 

region (Mısırlıoğlu & Ulutaş, 2009), Adana (Kasapoğlu et al., 2014), and İzmir (Emre & Kaşkavalcı, 2015). In this 

study, it was observed that T. semipenetrans was infested in all sampled orchards. 

 

Xiphinema pachtaicum 

Order: Dorylaimida Pearse, 1942  

Suborder: Dorylaimina Pearse, 1942  

Superfamily: Dorylaimoidea Thorne, 1935  

Family: Longidoridae Thorne, 1935  

Subfamily: Xiphineminae 

Genus: Xiphinema Cobb, 1913 

Species: X. pachtaicum (Tulaganov, 1938) Kırjanova, 1951 

Synonym: Longidorus pachtaicus (Tulaganov, 1938); Xiphinema mediterraneum Martelli and Lamberti 1967 

 

Jones et al. (2013) acknowledged that nematodes belonging to this genus are the eighth most economically 

important PPNs in the world. Archidona-Yuste et al. (2016) reported 260 species belonging to this genus. The 

species X. pachtaicum is considered to be widespread in the Mediterranean basin (Brown & Taylor, 1987; Taylor & 

Brown, 1997; Lamberti et al., 2000; Getaneh et al., 2015; Archidona-Yuste et al., 2016). In previous studies 

conducted in Turkey, it was reported in the Aegean region (Arınç, 1982), in the Eastern Mediterranean region 

(Elekçioğlu & Uygun, 1994), on vineyards in the Marmara region (Nogay et al., 1995), on barley, wheat and lentils 

in Şanlıurfa (Yıldız & Elekçioğlu, 2011), on vineyards in Adana (Kasapoğlu et al., 2014), on hazelnuts in Ordu 

(Akyazı et al., 2017). In this study, X. pachtaicum was detected in vineyard areas in Aktepe (Hassa)(17 individuals). 
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Comparison of morphometric and allometric measurement values of adult females belonging to different 

populations of Xiphinema pachtaicum are given in Table 4. 

 

Table 4. Comparison of morphometric and allometric measurement values of adult females belonging to different 

populations of Xiphinema pachtaicum 

Çizelge 4. Xiphinema pachtaicum’un farklı popülasyonuna ait ergin dişilerinin morfometrik ve allometrik ölçüm 

değerlerinin karşılaştırılması 

 Current study LambertiandMartelli 

(1971) 

Elekcioğlu (1992) İmren (2007) 

n 7 10 10 4 

L (mm) 1.67±0.10 

(1.58-1.90) 

1.5-2.1 1.55-1.85 1.47-1.96 

a 59.05 ±4.26 

(50.90-64.84) 

50-63 61-79 56-69 

b 5.42 ±0.32 

(5.02-6.24) 

4.7-7.5 5.6-8.3 4.6-7.8 

c 57.80 ± 6.00 

(46.90-66.14) 

47-67 54-67 50-64 

c' 1.82 ±0.15 

(1.59-2.15) 

1.5-2.1 1.6-2.1 1.5-2.0 

Odontostylet (µm) 79.38±4.08 

(71.00-84.90) 

70-99 70-88 78-86 

Odontophore (µm) 45.8±1.5 

(43-49) 

42-51 37-50 44-48 

L = Total body length (head to tail tip); a = Total body length divided by maximum body width; b = Total body length divided 
by oesophageal length; c = Total body length divided by tail length; c' = Tail length divided by anal/cloacal body width. 

 

In conclusion, more than 4100 PPNs have been identified worldwide (Decraemer & Hunt, 2006). Although it is 

reported that PPNs cause a loss of 80-118 billion US Dollars worldwide (Nicol et al., 2011), many farmers have 

little or no knowledge about PPNs and it should not be ignored that the actual damage may be much higher than 

reported (Jones et al., 2013). Vegetable producers in particular are familiar with RKNs and know that they can 

suffer major economic losses if they do not control the pest. Farmers should be informed that PPNs can also 

cause damage to other crops, or that they can facilitate the transmission of soil-borne fungal and bacterial 

diseases, leading to economic losses. In this study, 11 species of PPNs belonging to 3 orders, 10 families and 11 

genera were identified in economically important cultivated plants of Hatay province. The varying densities of 

PPNs detected in this study depend on many factors such as plant resistance/tolerance, soil structure, 

fertilization, irrigation and other growing conditions. The damage levels of the identified nematodes, their 

economic damage thresholds, and the investigation of different methods of combating these nematodes are 

important for both Hatay and Türkiye's agriculture and, accordingly, its economy. 
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