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ABSTRACT

The leaf damage caused by Sitona species in Adyaman province demonstrated significant spatial variability
across various villages and districts during the years 2022 and 2023. Damage levels ranged from 21-30% to 71-
90%, with the most severe damage occurring in the Samsat district, particularly in the village of Buyukbey, where
damage increased from 41-50% in 2022 to 71-90% in 2023. In other areas, such as Vartana, Biiyiikkavakl, and
Besni, damage levels ranged from 31-50%. Overall, damage was more pronounced in 2023, particularly in the
Kahta and Besni districts. The damage to nodosites in lentil fields across 11 locations in Adryaman province also
exhibited variation between 2022 and 2023. In 2022, the highest nodosite damage was recorded in Buyiikbey
(Samsat) and Sambayat (Besni), both with a damage scale of 5 (31%-40%), while the lowest damage was observed
in Vartana (Adiyaman) and the Kahta Central district, where the damage scale was 2 (1%-10%). In 2023, an
increase in population density was closely associated with a rise in damage levels. The highest damage was
recorded in Biiyiikbey, Caybagsi (Samsat), Sambayat (Besni), and Dut (Kahta), all showing a damage scale of 5.
The lowest damage was observed in Uggéz (Besni), with a scale of 2, while other surveyed areas exhibited damage
levels ranging from 3 (11%-20%) to 4 (21%-30%).
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I.  INTRODUCTION

Lentil is one of the important legumes cultivated in many countries of the Mediterranean region. It is a
significant crop in the arid regions of Western Asia and North Africa (with approximately 35 mm of rainfall).
Lentil is a highly protein-rich food and forage crop (Silim et al.). About 70% of the proteins in human nutrition
come from plant sources, and 18% of these proteins are obtained solely from legumes (Leguminosae). In
developing countries such as India, China, and regions of Central and South America, it has been reported that
human nutrition and protein requirements are largely met by plant-based sources (Colonnelli, 2004).

Another agricultural importance of legumes is that while other crops reduce the amount of organic matter
in the soil, legumes contribute to increasing organic matter content through the root system they form
underground. Furthermore, legumes have a symbiotic relationship with Rhizobium bacteria, which attach to the
roots of these plants and form nodules. In these nodules, nitrogen compounds are synthesized by converting
atmospheric nitrogen molecules into simple organic nitrogen molecules (Aeschlimann, 1980).

However, lentil crops experience significant yield losses each year due to various biotic and abiotic
factors (Literature). One of the major insect pests affecting lentil productivity, particularly in Western Asia and
North Africa, is the Sitona species. The insects of the Sitona genus are important pests of legumes worldwide. In
Western Asia (Jordan, Lebanon, Syria, Turkey), Sitona crinitus Herbst is the main pest of lentil (Lens culinaris
Medik.) (Hariri, 1981; Solh et al., 1986). In northern Syria, adult S. crinitus reactivates in early December when
lentil crops emerge (Tahhan and Hariri, 1982). Adult beetles feed on cotyledons during the seedling stage, causing
damage to the plant due to reduced photosynthesis (Palm, 1996). The pest feeds on leafy plants, especially when
growth cones are not suitable, and can cause severe damage to seedlings. Additionally, larvae feed on the nodules,
which reduces the plant's ability to fix atmospheric nitrogen, leading to significant losses (Hariri, 1981).
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This study aimed to determine the species of Sitona present in lentil fields in Adiyaman province and
assess the damage caused by Sitona spp. on roots and leaves. The findings are expected to contribute to integrated
pest management strategies for lentil weevils.

1. MATERIALS AND METHODS

The study was conducted in the central, Kahta, Besni, and Samsat districts of Adiyaman province, in
lentil farming areas during March-June 2021 and 2022. Four locations (Table 1) and 11 lentil fields in these
locations were selected for the research. If no lentil sowing was carried out in the same field in 2022 and 2023,
the study continued in the closest lentil field to the one previously sown in 2022.

Table 1. Leaf damage of Sitona spp. in 11 lentil fields located in 4 locations in the Central, Kéhta, Besni and

Samsat districts of Adiyaman province, between March and June 2022 and 2023.

Province District Village Konum
Vartana 37°44'03"N - 38°16'37"E
Merkez Taspinar 37°42'18"N - 38°17'49"E
Merkez Biiytikkavaklt 37°42'12"N - 38°15'53"E
Adiyaman Kéhta Merkez 37°45'38"N - 38°15'53"E
Kahta Ortanca 37°46'21"N - 38°38'41"E
Kahta Dut 37°43'56"N - 38°33'07"E
Adryaman Besni Uggoz 37°35'28"N - 37°57'41"E
Besni Sambayat 37°40'29"N - 38°21'02"E
Besni Tasliyazi 37°40'29"N - 38°21'02"E
Adryaman Samsat Caybas1 37°40'54"N - 38°32'04"E
Blylkbey 37°42'02"N - 38°3324"E

To determine the distribution of the pest species, 30 traps (38 ¢cm in diameter) were shaken at three
different locations in each selected field, totaling 30 traps. The adult Sitona spp. collected from both sampling
methods were Killed in ethanol and transported to the laboratory after labelling. The specimens were placed in
Petri dishes with water-soaked cotton and kept for 24 hours to soften. Afterward, they were glued to identification
cards, and identification was done by Prof. Dr. Celalettin GOZUACIK from the Department of Plant Protection
at Igdir University Faculty of Agriculture. Once the species identification was completed, the specimens were
sorted, counted, and the number and percentage distribution of species in the population were determined.

In order to determine the damage status of the pest, surveys were carried out in early April. A scale
ranging from 1 to 9 was used to evaluate the percentage of damaged leaves in lentil plants. Accordingly: 1, no
damage; 2, 1-10% leaflet damage; 3, 11-20%; 4, 21-30%; 5, 31-40%; 6, 41-50%; 7, 51-70%; 8, 71-90%; 9, more
than 90% leaflet damage. Nodule damage was evaluated in samples taken at flowering time (mid-April). Five
plants were randomly selected from each plot from the trial areas, the plants were uprooted and brought to the
laboratory. The roots were washed in the laboratory and the damage status of the nodosities was determined, and
the total and damaged nodule numbers on each plant were determined. In addition, damage on the leaves was
evaluated according to the scale measurements and recorded.

1. RESULTS AND DISCUSSION

The damage caused by Sitona species in lentil farming areas of Adiyaman province, including the central, Kahta,
Besni, and Samsat districts, was evaluated separately for leaf and nodular damage between March and June of
2022 and 2023 across four locations and 11 lentil fields. The results are presented below.
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a)- Leaf Damage Evaluation

Leaf damage of Sitona spp. in 11 lentil fields located in 4 locations in the Central, Kahta, Besni and Samsat
districts of Adiyaman province, between March and June 2022 and 2023, is given in Table 1.

Table 1. Leaf damage of Sitona spp. in 11 lentil fields located in 4 locations in the Central, K&hta, Besni and
Samsat districts of Adiyaman province, between March and June 2022 and 2023.

Leaf Damage
Province District Village
2022 Damage Scale | Damage (%) 2023 Damage Scale Damage
Value Value (%)
Adiyaman Merkez Vartana 4 21-30 6 41-50
Merkez Taspinar 4 21-30 4 21-30
Merkez Biiyiikkavakli 4 21-30 6 41-50
Adiyaman Kahta Merkez 5 31-40 7 51-70
Kahta Ortanca 4 21-30 6 41-50
Kahta Dut 5 31-40 7 51-70
Adiyaman Besni Uggoz 5 31-40 7 51-70
Besni Sambayat 7 51-70 7 51-70
Besni Tagliyazi 4 21-30 6 41-50
Adiyaman Samsat Caybas1 7 51-70 7 51-70
Samsat Biyukbey 6 41-50 8 71-90

When evaluating the overall leaf damage, in the villages of Adiyaman Merkez, all surveyed areas in 2022
showed a damage scale of 4 (21-30%). In 2023, the damage scale in Vartana was recorded as 6 (41-50%), while
Tasgpmar and Biiyiikkavakli showed damage scales of 4 (21-30%) and 6 (41-50%), respectively. Combining the
data from 2022 and 2023, the damage scale in Vartana and Biiyiikkavakli was determined to be 5 (31-40%), while
in Tagpinar, it remained at 4 (21-30%).

In Kahta district, the damage scale in 2022 showed a value of 5 (31-40%) in Merkez, 4 (21-30%) in
Ortanca, and 5 (31-40%) in Dut. In 2023, the damage scales were 7 (51-70%) in Merkez, 6 (41-50%) in Ortanca,
and 7 (51-70%) in Dut. When combining the data from 2022 and 2023, the damage scale in Merkez and Dut was
6 (41-50%), while in Ortanca, it was 5 (31-40%).

In Besni district, the leaf damage scale in 2022 was 5 (31-40%) in Uggdz, 7 (51-70%) in Sambayat, and
4 (21-30%) in Tasliyazi. In 2023, Uggdz and Sambayat showed a damage scale of 7 (51-70%), while Tasliyaz1
was recorded at 6 (41-50%). When combining both years' data, the leaf damage scale in Ugg6z was 6 (41-50%),
in Sambayat it was 7 (51-70%), and in Tasliyazi it was 5 (31-40%).

The highest level of leaf damage in Adiyaman province was observed in Samsat district. In Caybasi, the
damage scale was 7 (51-70%) in both 2022 and 2023, while in Blyukbey, the scale was 6 (41-50%) in 2022 and
8 (71-90%) in 2023. When combining the data from both years, the average leaf damage scale in both villages
was 7 (51-70%).

These results suggest that leaf damage caused by Sitona species is variable across different locations,
with certain areas experiencing more significant damage, particularly in Samsat district, where the highest levels
of leaf damage were observed.

b-  Evaluations of Damage in Nodosities

Nodosites damage of Sitona spp. in 11 lentil fields located in 4 locations in the Central, Kahta, Besni and
Samsat districts of Adiyaman province, between March and June 2022 and 2023, is given in Table 1.

The damage rates in nodosites are presented in Table 2. Upon reviewing Table 2, it has been determined
that the highest damage to nodosites occurred in 2022 in the villages of Biiyiikbey in Samsat district and Sambayat
in Besni district. The damage scale for nodosites in these villages was found to be 5 (31%-40%). The lowest
damage was observed in the villages of Vartana in Adiyaman and Kahta Central district, where the damage scale
was 2 (1%-10%). In other surveyed areas, the damage scale varied between 3 (11%-20%) and 4 (21%-30%).

Table 2. Nodosites damage of Sitona spp. in 11 lentil fields located in 4 locations in the Central, Kahta,
Besni and Samsat districts of Adiyaman province, between March and June 2022 and 2023.
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Province District Village Leaf Damage
2022 Damage Damage (%0) 2023 Damage Scale | Damage (%)
Scale Value Value
Adiyaman Merkez Vartana 2 1-10 3 11-20
Merkez Tagpiar 3 11-20 3 11-20
Merkez Biiyiikkavakli 4 21-30 3 11-20
Adiyaman Kahta Merkez 2 1-10 3 11-20
Kéhta Ortanca 4 21-30 4 21-30
Kéhta Dut 4 21-30 5 31-40
Adiyaman Besni Uggoz 3 11-20 2 1-10
Besni Sambayat 5 31-40 5 31-40
Besni Tagliyazi 3 11-20 4 21-30
Adryaman Samsat Caybasi 4 21-30 5 31-40
Samsat Biyukbey 5 31-40 5 31-40

In studies conducted in 2023, it was determined that as the population density increased, the damage rate
to nodosites also increased. Accordingly, the highest nodosite damage was observed in the villages of Blyiikbey
and Caybas1 in Samsat, Sambayat in Besni, and Dut village in Kahta district, where the damage scale was 5 (31%-
40%). The lowest nodosite damage was recorded in the village of Uggéz in Besni district, where the damage scale
was 2 (1%-10%). In other surveyed areas, the damage scale ranged from 3 (11%-20%) to 4 (21%-30%).

The adults of the species feed on the leaves of young seedlings, while the larvae feed on the nodules in
the roots, reducing nitrogen fixation from the atmosphere (Hariri, 1981; Weigand and Clements 1992). In years
of high population density, larvae can destroy more than 90% of the nodules (Tahhan and Hariri, 1982; Cardona,
1983), leading to nitrogen deficiency during the vegetative growth phase of the plants. In cases of severe
infestation, losses in stem and grain yields can range from 14.1% to 17.7% (ICARDA, 1983). Additionally, the
damage caused by the larvae to the seedlings reduces the plant's growth power and shortens its lifespan, resulting
in significant yield losses (Barratt and Johnstone, 1984). Sitona lineatus has been reported to cause significant
losses in the yield and quality of some leguminous plants (Doré and Meynard, 1995; Williams et al., 1995; Corre-
Hellou and Crozat, 2005). Feeding on plant leaves, the adults can cause losses of up to 50% in photosynthetic
capacity due to leaf drop (Havlickova, 1982; Williams et al., 1995), while the larvae feeding on root nodules can
reduce the nodules by 40% to 98% (El-Dessouki, 1978; Cantot, 2001; Verkleij et al., 1992). Sitona concavirostris
has been reported to feed on Lens esculenta, Vicia ervilia, V. faba, and Medicago sativa (Lodos et al., 1978), and
Vicia sativa (Velazquez de Castro et al., 2010). After S. macularius, it was the second most common species found
in lentil plants, although it did not reach a population density that would cause significant economic damage.
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