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This study investigated the seasonal activity of adult Kermania pistaciella Amsel (Lepidoptera: 

Tineidae), larval infestation levels, and the influence of environmental factors in pistachio orchards 

in Kilis Province, Türkiye, during the 2018 and 2019 growing seasons. Adult populations were 

monitored using delta traps in 2018 and both delta and funnel traps in 2019, while larval infestation 

was assessed as the percentage of damaged shoots. In 2018, adult monitoring with delta traps in 

five orchards resulted in a total capture of 1,112 individuals. Adult emergence began on April 1, 

with peak activity occurring between April 8 and 22, when average temperatures ranged from 15.1 

to 18.3°C and relative humidity from 37.4 to 66.2%. Adult abundance declined rapidly after late 

April. Larval infestation rates varied considerably among orchards, ranging from 0.12–0.8% in 

younger orchards to 18.26–37.39% in older orchards, indicating severe damage under high pest 

pressure. In 2019, monitoring with delta and funnel traps recorded a total of 1,237 adults, including 

539 captured by delta traps and 698 by funnel traps. Adult emergence occurred between April 16 

and 23, and peak captures were observed from April 30 to May 7, at average temperatures of 18.9–

19.7°C and relative humidity levels of 65–70%. Funnel traps consistently captured more adults than 

delta traps. Despite favorable climatic conditions, infestation levels were lower in 2019, with no 

infestation detected in younger orchards and reduced damage rates of 5.6–9.1% in older orchards. 

Overall, K. pistaciella activity and infestation severity were closely associated with moderate spring 

temperatures and relative humidity, and funnel traps proved to be more effective for adult 

monitoring. 
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Introduction 

Pistachio (Pistacia vera L.) is a perennial nut crop 

belonging to the Anacardiaceae family and represents one 

of the most economically valuable tree species cultivated 

in arid and semi-arid regions worldwide (Tekin et al., 

2020). Native to the arid and semi-arid areas of Central and 

Western Asia, pistachio has been cultivated for thousands 

of years and subsequently spread throughout the 

Mediterranean basin and other regions with suitable 

climatic conditions (Gezginç & Duman, 2004). Its 

exceptional tolerance to drought, salinity, and low soil 

fertility enables successful cultivation under harsh 

environmental conditions (Tekin et al., 2020). Pistachio 

kernels are highly nutritious, containing substantial 

amounts of unsaturated fatty acids, proteins, 

carbohydrates, vitamins, and essential minerals. These 

nutritional attributes have driven increasing global demand 

and earned pistachio the designation “green gold” in major 

producing regions (Tekin et al., 2001; Tunalıoğlu & 

Taşkaya, 2003; Sürücü et al., 2020). 

Pistachio cultivation is primarily concentrated between 

30° and 45° latitudes, where hot, dry summers and cool 

winters provide optimal conditions for tree growth and nut 

development (Tekin et al., 2020). Major production areas 

include the Middle East, the Mediterranean basin, Central 

Asia, North America, China, and Australia (FAOSTAT, 

2022). Global pistachio production is approximately 1.21 

million tons annually, with the United States, Iran, and 

Türkiye collectively accounting for nearly 85% of total 

output (FAOSTAT, 2024). Türkiye is not only one of the 

leading pistachio producers worldwide but also an 

important center of pistachio genetic diversity, harboring 

extensive wild Pistacia populations (FAOSTAT, 2024). 

Pistachio cultivars are commonly classified according 

to fruit shape into long, oval, and round types (Tekin et al., 

2020). In Türkiye, long-shaped cultivars such as ‘Uzun’, 

‘Kırmızı’, and ‘Halebi’ are widely cultivated and highly 

valued for their dark green kernel color, rich flavor, and 

aroma, particularly in confectionery production. Oval and 
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round cultivars, including ‘Siirt’ and ‘Ohadi’, are preferred 

for their higher yields, larger nut size, and superior natural 

shell-splitting characteristics, making them suitable for 

snack consumption (Tunalıoğlu & Taşkaya, 2003; Gezginç 

& Duman, 2004). 

In Türkiye, pistachio cultivation extends across 56 

provinces, mainly in the Southeastern Anatolia, Aegean, 

Mediterranean, and Central Anatolia regions (Babadoğan, 

2007). However, commercial production is 

overwhelmingly concentrated in the Southeastern Anatolia 

region, which contributes approximately 93% of the 

national output (TURKSTAT, 2024). The leading 

production provinces include Şanlıurfa, Gaziantep, 

Adıyaman, Siirt, and Kahramanmaraş. While Gaziantep 

historically dominated pistachio production, recent 

statistics indicate that Şanlıurfa has become the leading 

producer, reflecting dynamic regional shifts in pistachio 

cultivation within the country (TURKSTAT, 2022). 

Despite their considerable agronomic and economic 

importance, pistachio trees are severely affected by numerous 

insect pests that threaten both yield and product quality. 

Pistachio production is constrained by a diverse and complex 

assemblage of insect pests that infest various tree organs, 

including shoots, leaves, fruit clusters, roots, and woody 

tissues. Surveys conducted in Türkiye have identified more 

than 40 insect and mite species associated with pistachio 

orchards, underscoring the complexity of pest management in 

this crop (Bolu, 2002). Major pests include the pistachio 

psyllid (Agonoscena pistaciae Burck. & Laut.), green 

pistachio psyllid (Megagonoscena viridis (Bajeva)), 

leafhopper (Idiocerus stali Fieb.), bud moth (Thaumetopoea 

solitaria Frey.), fruit moth (Recurvaria pistaciicola Danil.), 

root borer (Capnodis cariosa Pall.), scale insects (Suturaspis 

pistaciae Lindinger and Pistaciaspis pistaciae Arch.), bark 

beetle (Hylesinus vestitus MM R), seed wasps (Megastigmus 

pistaciae Walk. and Eurytoma plotnikovi (Nik.)), and the 

pistachio twig borer (Kermania pistaciella Amsel) (Amsel, 

1964; Yanık, 1997; Mehrnejad, 2001; Anonymous, 2008; 

Ağcabay, 2019; Fakhri & Abbasipour, 2019; Bolu, 2020; 

Sabuncu et al., 2021; Özgen et al., 2022; Tiryaki, 2022). 

Among these pests, the pistachio twig borer (Kermania 

pistaciella) is regarded as one of the most destructive, 

causing severe damage to young shoots and branches. The 

species was first collected from pistachio orchards in the 

early 1960s and later described as a new pest species 

(Amsel, 1964). Larval feeding within shoots results in 

blind clusters, bud drop, fruit thinning, shrinkage within 

clusters, and inhibition of shoot growth (Küçükarslan, 

1966; Ağcabay, 2019; Basirat & Mehrnejad, 2019; Fakhri 

& Abbasipour, 2019; Mamay et al., 2022; Dilmen & 

Kaplan, 2025). Infestations frequently lead to drying of 

terminal buds and failure of leaf emergence in the 

subsequent growing season, causing significant economic 

losses through reduced yield and nut quality (Bolu, 2002; 

Ağcabay, 2019; Mamay et al., 2022). 

Extensive research has been conducted on the biology, 

developmental thresholds, damage levels, morphology, 

natural enemies, population dynamics, and control strategies 

of K. pistaciella (Mehrnejad, 2001; Abbaszadeh et al., 2011; 

Ağcabay, 2019; Mamay et al., 2022; Dilmen & Kaplan, 2025; 

Okalin & Kaplan, 2025; Şahan & Tunaz, 2025; Şengel & 

Mamay, 2025). Pheromone-based management strategies 

employing the synthetic sex pheromone component (2S,12Z)-

2-acetoxy-12-heptadecene constitute a cornerstone of 

integrated pest management (IPM) programs for K. pistaciella 

(Gries et al., 2006). Numerous studies have demonstrated that 

these approaches are highly effective for monitoring adult 

population dynamics, implementing mass trapping systems, 

and achieving mating disruption in pistachio orchards (Gries 

et al., 2006; Ağcabay, 2019; Okalin & Kaplan, 2025; Şengel 

& Mamay, 2025). In particular, pheromone traps facilitate 

precise population assessment by detecting adult flight 

activity, emergence patterns, and seasonal abundance, thereby 

enabling growers and pest managers to make informed 

decisions regarding the optimal timing and necessity of 

control interventions (Ağcabay, 2019; Mamay et al., 2022). 

Beyond their value as monitoring tools, pheromone-

based mass trapping and mating disruption strategies play 

a direct role in suppressing K. pistaciella populations by 

disrupting mate-finding behavior. This behavioral 

interference reduces mating success and consequently 

limits the number of fertilized females entering orchards to 

oviposit (Ağcabay, 2019). The resulting decline in 

reproductive success leads to reduced larval infestations, 

lower levels of shoot and fruit damage, and overall 

improvements in yield and orchard health over time 

(Ağcabay, 2019; Okalin & Kaplan, 2025; Şengel & 

Mamay, 2025). Importantly, pheromone traps represent a 

highly selective and environmentally sustainable control 

approach, as they specifically target the pest species while 

minimizing adverse effects on non-target organisms, 

including natural enemies and other beneficial arthropods. 

As such, pheromone-based techniques offer an effective 

alternative or complementary strategy to conventional 

chemical control methods and play a critical role in 

promoting sustainable pistachio production systems. 

Understanding the population dynamics of key 

pistachio pests is essential for the development of effective 

and sustainable management strategies. Pheromone traps 

were employed as a species-specific monitoring tool to 

quantify adult flight activity, population density, and 

infestation risk of the pistachio twig borer. These data are 

critical for optimizing the timing of control measures and 

improving knowledge of pest phenology under local 

ecological conditions. Accordingly, the seasonal 

population dynamics, infestation rates, and environmental 

drivers of K. pistaciella were assessed in pistachio orchards 

in Kilis Province, with field sampling conducted in the 

Kalbursait and Taşlıbakar villages of the Elbeyli district. 

 

Materials and Methods 

 

Study Site and Orchard Characteristics 

This study was conducted during 2018–2019 in five 

pistachio (Pistacia vera L.) orchards located in Kalbursait 

and Taşlıbakar villages of the Elbeyli district, Kilis 

province, Türkiye (Table 1). Orchards I, II, and III were 

situated in Kalbursait village, while Orchards IV and V 

were located in Taşlıbakar village. All orchards were 

cultivated with the uzun variety. In 2018, Orchard I was a 

12-year-old plantation covering 80 decares with 1,700 

trees; Orchard II was 7 years old, covering 24 decares with 

375 trees; Orchard III was 25 years old, covering 24 

decares with 375 trees; Orchard IV was 27 years old, 

covering 15 decares with 230 trees; and Orchard V was 27 

years old, covering 15 decares with 230 trees.  
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Table 1. Distribution of pistachio (Pistacia vera L., Uzun variety) orchards in Kalbursait and Taşlıbakar villages of Elbeyli 

district, Kilis province (2018–2019).  

Orchards 
Area 

(dekar) 

Number 

of trees 

Age of trees 

(2018 / 2019) 

Trap type 

(2018) 

Number of 

traps (2018) 

Trap type 

(2019) 

Number of traps 

(2019) 

I 80 1700 12 / 13 Delta 1 Delta / Funnel 3 Delta / 4 Funnel 

II 24 375 7 / 8 Delta 1 Delta / Funnel 3 Delta / 4 Funnel 

III 24 375 25 / 26 Delta 1 Delta / Funnel 3 Delta / 4 Funnel 

IV 15 230 27 / 28 Delta 1 Delta / Funnel 3 Delta / 4 Funnel 

V 15 230 27 / 28 Delta 1 Delta / Funnel 3 Delta / 4 Funnel 

 

In 2019, the same orchards were re-assessed, with 

Orchard I reaching 13 years, Orchard II 8 years, Orchard 

III 26 years, and Orchards IV and V 28 years, while 

maintaining the same areas and tree numbers. All orchards 

were managed under standard local practices, including 

regular irrigation, fertilization, and pruning, to ensure 

comparable cultivation conditions across sites. 

 

Monitoring of Adult Kermania pistaciella Population 

Patterns in Pistachio Orchards 

Adult populations of K. pistaciella were monitored 

using pheromone-baited traps. In 2018, one Delta trap per 

orchard was deployed, whereas in 2019, monitoring was 

expanded to three Delta and four Funnel traps per orchard. 

Delta and funnel traps, along with pheromone lures, were 

purchased from SMC pharmaceuticals and chemicals Inc. 

(Pendik, Istanbul, Türkiye). Delta traps were white, 

triangular devices made of sturdy cardboard and fitted with 

replaceable sticky liners. Each trap housed a pheromone 

dispenser placed at the center and a sticky base to retain 

captured moths. Traps were hung on the southern side of 

pistachio trees at a height of 1.5–2.0 m above ground level. 

Adhesive liners were checked weekly and replaced as 

needed to ensure consistent trapping performance. Funnel 

traps, deployed exclusively during the 2019 season, 

followed the designs described by Kant et al. (1999) and 

Guerrero et al. (2014). These traps comprised a white 

plastic bucket (12.5 cm high × 16 cm in diameter) equipped 

with a yellow funnel featuring a 3.2 cm opening and 

covered by a circular green lid (16 cm diameter). The 

pheromone lure was placed in a green plastic holder (5.3 

cm long) suspended directly above the funnel entrance. A 

water–olive oil solution was added to the bottom of the 

bucket to trap and preserve moths. Like the delta traps, 

funnel traps were installed 1.5–2.0 m above the ground on 

the southern side of trees to increase exposure to sunlight 

and prevailing winds, thereby improving capture 

efficiency. 

Trap deployment dates were determined according to 

the established life cycle of the pistachio twig borer (K. 

pistaciella), which generally emerges in orchards from late 

March to early April, aligning with the pistachio flowering 

period and the onset of fruit development (Amsel, 1964). 

In 2018, one Delta trap was installed in each orchard on 5 

March, coinciding with the early phenological stages of 

pistachio development, and removed on 19 May after adult 

flight activity ceased. In 2019, both Delta and Funnel traps 

were installed simultaneously on 26 March under similar 

phenological conditions and removed on 14 May. During 

2019, three Delta traps and four Funnel traps were placed 

in each orchard to improve monitoring efficiency. In both 

years, monitoring employed the synthetic sex pheromone 

(2S,12Z)-2-acetoxy-12-heptadecene identified by Gries et 

al. (2006). Pheromone dispensers were replaced every four 

weeks to maintain lure efficacy. Traps were inspected 

weekly, and the number of captured adults was recorded. 

Sticky plates in Delta traps were cleaned or replaced as 

necessary to ensure consistent trapping performance.  

 

Infestation Rates of Kermania pistaciella Larvae in 

Pistachio Orchards  

Infestation rates of K. pistaciella larvae were 

determined through visual inspections of the same orchards 

prior to harvest. Each tree was examined individually for 

the presence of dried branches, which are characteristic 

symptoms of larval activity. Trees exhibiting at least one 

dried branch were classified as infested. 

The infestation rate of the pistachio branch borer was 

calculated as the number of infested trees divided by the 

total number of trees examined in each orchard, multiplied 

by 100 to obtain a percentage.  The infestation rate (IR) of 

K. pistaciella in pistachio shoots was calculated using the 

following formula (equation 1): 

 

𝐼𝑅 (%) =
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐼𝑛𝑓𝑒𝑠𝑡𝑒𝑑 𝑇𝑟𝑒𝑒𝑠  × 100

Total Number of Trees
 

 

Data Analysis 

Observations focused on the timing of first adult 

emergence, peak flight activity, last emergence, and overall 

flight duration of K. pistaciella. Seasonal flight curves 

were constructed to illustrate the temporal distribution of 

adult activity and were compared with pistachio phenology 

and local meteorological data. Infestation rates and trap 

captures were analyzed using analysis of variance 

(ANOVA) in SAS software (SAS Institute, 1998).  

 

Results 

 

Seasonal Activity Patterns of Adult Kermania 

pistaciella in Pistachio Orchards, 2018 

In 2018, Orchard I, located in Kalbursait village of Elbeyli 

district, Kilis province, consisted of a 12-year-old pistachio 

plantation covering 80 decares with 1,700 trees. During the 

sampling period, a single pheromone trap captured a total of 

119 adult K. pistaciella (Figure 1). The first adults were 

recorded on April 1, while the highest capture occurred on 

April 22, 2018, at an average temperature of 15.1°C and 

relative humidity of 66.2% (Figure 6). From April 1 to April 

22, the pest population density steadily increased, but after this 

peak, a significant decline was observed. No adults were 

captured after April 29 2018. 
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Figure 1. Weekly numbers of Kermania 

pistaciella adult males captured in delta 

pheromone traps from March 12 to May 

19 2018, in Pistachio Orchard I, located 

in Kalbursait Village, Elbeyli District, 

Kilis Province. 

Figure 2. Weekly numbers of Kermania 

pistaciella adult males captured in delta 

pheromone traps from March 12 to May 

19 2018, in Pistachio Orchard II, located 

in Kalbursait Village, Elbeyli District, 

Kilis Province. 

Figure 3. Weekly numbers of Kermania 

pistaciella adult males captured in delta 

pheromone traps from March 12 to May 

19 2018, in Pistachio Orchard III, located 

in Kalbursait Village, Elbeyli District, 

Kilis Province. 

   

  

 

Figure 4. Weekly numbers of 

Kermania pistaciella adult males 

captured in delta pheromone traps from 

March 12 to May 19 2018, in Pistachio 

Orchard IV, located in Taşlıbakar 

Village, Elbeyli District, Kilis Province. 

Figure 5. Weekly numbers of 

Kermania pistaciella adult males 

captured in delta pheromone traps from 

March 12 to May 19 2018, in Pistachio 

Orchard V, located in Taşlıbakar Village, 

Elbeyli District, Kilis Province. 

Figure 6. Average temperature (°C) and 

relative humidity (RH %) in Elbeyli 

District, Kilis Province, in 2018. 

 

 

In 2018, Orchard II, located in Kalbursait village of 

Elbeyli district, Kilis province, consisted of a 7-year-old 

pistachio plantation covering 24 decares with 375 trees. 

During the sampling period, a single pheromone trap 

captured a total of 47 adult K. pistaciella (Figure 2). The 

first adults were caught on April 1, with the highest capture 

recorded on April 8, 2018, at an average temperature of 

18.3 °C and relative humidity of 37.4% (Figure 6). 

Population density increased between April 1 and April 8, 

but declined sharply thereafter. No adults were captured 

after April 29. 

In the same year, Orchard III, also located in Kalbursait 

village, consisted of a 25-year-old pistachio plantation 

covering 24 decares with 375 trees. Over the course of 

monitoring, a single pheromone trap captured a total of 350 

adult K. pistaciella (Figure 3). The first adults appeared on 

April 1, with the highest capture again observed on April 

8, 2018, at an average temperature of 18.3°C and relative 

humidity of 37.4% (Figure 6). Pest density increased until 

April 8 but decreased considerably thereafter. By April 22, 

captures had ceased, and no additional adults were 

recorded in subsequent weeks. 
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Figure 7. Mean (±SE) weekly catches of Kermania 

pistaciella adult males in funnel and delta pheromone 

traps from April 2 to May 14 2019, in pistachio Orchard 

I, located in Kalbursait Village, Elbeyli District, Kilis 

Province. 

Figure 8. Mean (±SE) weekly catches of Kermania 

pistaciella adult males in funnel and delta pheromone traps 

from April 2 to May 14 2019, in pistachio Orchard II, 

located in Kalbursait Village, Elbeyli District, Kilis 

Province. 

 
 

Figure 9. Mean (±SE) weekly catches of Kermania 

pistaciella adult males in funnel and delta pheromone 

traps from April 2 to May 14 2019, in pistachio Orchard 

III, located in Kalbursait Village, Elbeyli District, Kilis 

Province. 

Figure 10. Mean (±SE) weekly catches of Kermania 

pistaciella adult males in funnel and delta pheromone traps 

from April 2 to May 14 2019, in pistachio Orchard IV, 

located in Taşlıbakar Village, Elbeyli District, Kilis 

Province. 

 

In 2018, Orchard IV, located in Taşlıbakar village of 

Elbeyli district, Kilis province, consisted of a 27-year-old 

pistachio plantation covering 15 decares with 230 trees. 

During the sampling period, a single pheromone trap 

captured a total of 358 adult K. pistaciella (Figure 4). The 

first adults were recorded on April 1, with the highest 

capture occurring on April 8, 2018, at an average 

temperature of 18.3°C and relative humidity of 37.4% 

(Figure 6). Pest population density increased from April 1 

to April 8, followed by a marked decline. No adults were 

captured after April 22. 

In 2018, Orchard V, located in Taşlıbakar village of 

Elbeyli district, Kilis province, consisted of a 27-year-old 

pistachio plantation covering 15 decares with 230 trees. 

During the sampling period, a single pheromone trap 

captured a total of 238 adult K. pistaciella (Figure 5). The 

first adults were recorded on April 1, with the highest 

capture occurring on April 8, 2018, at an average 

temperature of 18.3°C and relative humidity of 37.4% 

(Figure 6). Pest population density increased between 

April 1 and April 8 but declined sharply thereafter. No 

adults were captured after April 22. 

 

Seasonal Activity Patterns of Adult Kermania 

pistaciella in Pistachio Orchards, 2019 

In 2019, Orchard I, located in Kalbursait village of 

Elbeyli district, Kilis province, consisted of a 13-year-old 

pistachio plantation covering 80 decares with 1,700 trees. 

During the sampling period, four funnel traps captured 242 

adult K. pistaciella, while three delta pheromone traps 

captured 191 adults (Figure 7). For the delta traps, the first 

adults were recorded on April 16, with peak captures on 

May 7, 2019, at an average temperature of 19.7 °C and 

relative humidity of 65% (Figure 12). Adult populations 

increased steadily from April 16 to May 7, followed by a 

decline. No adults were captured in delta traps after May 

14. For the funnel traps, the first adults appeared on April 

23, with peak captures on April 30, 2019, under an average 

temperature of 18.9°C and relative humidity of 70%. 

Populations increased between April 23 and April 30, then 

declined sharply, and no adults were captured after May 7. 
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Figure 11. Mean (±SE) weekly catches of Kermania 

pistaciella adult males in funnel and delta pheromone 

traps from April 2 to May 14 2019, in pistachio Orchard 

V, located in Taşlıbakar Village, Elbeyli District, Kilis 

Province. 

 
Figure 12. Average temperature (°C) and relative 

humidity (RH %) in Elbeyli District, Kilis Province, in 

2019. 

 
Figure 13. Infestation rates (%) of Kermania 

pistaciella in five pistachio (Pistacia vera) orchards in 

Kalbursait and Taşlıbakar villages of the Elbeyli district 

during 2018 and 2019. Infestation was determined by the 

presence of dried branches on individual trees. 

In 2019, Orchard II, located in Kalbursait village of 

Elbeyli district, Kilis province, consisted of an 8-year-old 

pistachio plantation covering 24 decares with 375 trees. 

During the sampling period, four funnel traps captured 2 

adult K. pistaciella, while three delta pheromone traps also 

captured 2 adults (Figure 8). For both delta and funnel 

traps, the first adults were recorded on April 30, with peak 

captures also occurring on April 30, 2019, under an 

average temperature of 18.9 °C and relative humidity of 

70% (Figure 12). 

In 2019, Orchard III, located in Kalbursait village of 

Elbeyli district, Kilis province, consisted of a 26-year-old 

pistachio plantation covering 24 decares with 375 trees. 

During the sampling period, four funnel traps captured 158 

adult K. pistaciella, while three delta pheromone traps 

captured 116 adults (Figure 9). For the delta traps, the first 

adults were recorded on April 23, with peak captures on April 

30, 2019, under an average temperature of 18.9 °C and relative 

humidity of 70% (Figure 12). Adult populations increased 

from April 23 to April 30, followed by a decline. No adults 

were captured after May 7. For the funnel traps, the first adults 

were also recorded on April 23, with peak captures on April 

30, under the same temperature and humidity conditions. 

Adult populations increased until April 30, then declined, and 

no adults were captured after May 7. 

In 2019, Orchard IV, located in Taşlıbakar village of 

Elbeyli district, Kilis province, consisted of a 28-year-old 

pistachio plantation covering 15 decares with 230 trees. 

During the sampling period, four funnel traps captured 166 

adult K. pistaciella, while three delta pheromone traps 

captured 111 adults (Figure 10). For the delta traps, the first 

adults were recorded on April 23, with peak captures on 

April 30, 2019, under an average temperature of 18.9 °C 

and relative humidity of 70% (Figure 12). Adult 

populations increased from April 23 to April 30, followed 

by a decline, and no adults were captured after May 7. For 

the funnel traps, the first adults appeared on April 23, with 

peak captures also on April 30 under the same temperature 

and humidity conditions. Populations increased until April 

30, then declined, and no adults were captured after May 7. 

In 2019, Orchard V, located in Taşlıbakar village of the 

Elbeyli district, Kilis province, consisted of a 28-year-old 

pistachio plantation covering 15 decares and containing 230 

trees. During the sampling period, four funnel traps captured 

a total of 130 adult K. pistaciella, while three delta pheromone 

traps captured 119 adults (Figure 11). In the delta traps, the 

first adults were recorded on April 23, with peak captures 

occurring on April 30, 2019, when the average temperature 

was 18.9°C and relative humidity was 70% (Figure 12). Adult 

populations increased from April 23 to April 30 and then 

declined, with no adults captured after May 7. Similarly, in the 

funnel traps, the first adults appeared on April 23, and peak 

captures were also observed on April 30 under the same 

temperature and humidity conditions. The population 

increased until April 30, followed by a decline, and no adults 

were recorded after May 7. 

 

Infestation Rates of Kermania pistaciella Larvae in 

Pistachio Orchards, 2018-2019 

Infestation rates of K. pistaciella larvae varied 

considerably among pistachio orchards and between 2018 

and 2019 (Figure 13). In 2018, Orchards I and II showed 

minimal damage, with infestation rates of 0.12% and 0.8%, 
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respectively. Higher damage levels were observed in 

Orchards III, IV, and V, with infestation rates of 19.2%, 

37.39%, and 18.26%, respectively. In 2019, infestation 

decreased across all orchards. No damage was recorded in 

Orchards I and II, while Orchards III, IV, and V showed 

reduced infestation rates of 7.2%, 9.1%, and 5.6%, 

respectively, indicating a substantial decline in larval 

activity compared to the previous year. 

 

Discussion 

 

The present study provides a detailed assessment of the 

seasonal flight activity and infestation dynamics of K. 

pistaciella in pistachio orchards of Kilis Province over two 

consecutive years. The results indicate that adult 

emergence is confined to a short, well-defined spring 

period, reflecting a synchronized, univoltine life cycle. In 

both years, adult activity began in April and ended by late 

April or early May, which is consistent with previous 

reports from Türkiye and neighboring regions (Yanık & 

Yıldırım, 2016; Ağcabay, 2019). Similar phenological 

patterns were reported by Ağcabay & Demirel (2026) in 

Gaziantep Province, indicating regional consistency in the 

flight behavior of K. pistaciella. 

In 2018, adult emergence commenced uniformly on 1 

April across all orchards, with population peaks occurring 

between 8 and 22 April depending on orchard 

characteristics and local microclimatic conditions. Peak 

flight activity coincided with moderate temperatures 

(15.1–18.3°C) and low to moderate relative humidity, 

supporting earlier findings that temperature is the primary 

factor regulating adult emergence and flight behavior in K. 

pistaciella (Abbaszadeh et al., 2006; Basirat, 2006; 

Ağcabay & Demirel, 2026). The rapid decline in adult 

captures following peak activity and the absence of adults 

beyond late April indicate a short adult lifespan and high 

emergence synchrony. Similar trends were reported by 

Ağcabay & Demirel (2026), who observed first adult 

emergence and peak captures on 8 April at 18.4°C and 

29.7% relative humidity, followed by a sharp population 

decline and no adult activity after 29 April. 

Adult emergence in 2019 occurred later than in 2018, 

with first captures recorded in mid- to late April and peak 

activity extending into early May. This phenological delay 

is likely attributable to interannual climatic variability, 

particularly cooler early-spring temperatures. Comparable 

year-to-year shifts in emergence timing have been 

documented in southeastern Türkiye (Yanık & Yıldırım, 

2016; Ağcabay, 2019). The adult activity period observed 

in the present study (approximately three to four weeks) 

was shorter than that reported from Isfahan, Iran (six to 

seven weeks) (Zamani et al., 2012), but consistent with 

earlier findings from Gaziantep indicating a brief 

emergence window of 5–19 days (Küçükarslan, 1966). 

Ağcabay & Demirel (2026) likewise reported delayed 

emergence in 2019, with first adult appearance on 10 April 

and peak captures on 24 April under cooler and more 

humid conditions (13.9°C and 57.5% relative humidity), 

followed by population decline by early May. Collectively, 

these results demonstrate that relatively small variations in 

temperature and relative humidity can significantly 

influence the timing and intensity of adult flight activity. 

Trap type and deployment strategy had a pronounced 

effect on monitoring efficiency. Delta pheromone traps 

generally exhibited greater sensitivity and consistency in 

detecting adult activity than funnel traps, corroborating 

previous studies reporting the superior performance of 

delta traps for K. pistaciella monitoring (Ağcabay, 2019; 

Fakhri & Abbasipour, 2019; Dilmen & Kaplan, 2025; 

Ağcabay & Demirel, 2026). However, funnel traps 

occasionally captured higher total numbers of adults in 

orchards where they were deployed at higher densities, 

indicating that trap performance is influenced not only by 

trap design but also by trap density and orchard-specific 

conditions. Similar variability in trap efficiency has been 

reported from pistachio-growing regions in Iran and 

Türkiye (Zamani et al., 2012; Şengel & Mamay, 2025). 

These findings are further supported by Ağcabay & 

Demirel (2026), who consistently recorded higher captures 

in delta traps across multiple orchards and years. 

Marked differences in adult abundance and larval 

infestation levels were observed among orchards, 

particularly in relation to orchard age. Older orchards 

consistently exhibited higher adult captures and 

significantly greater infestation rates than younger 

orchards. This pattern is consistent with previous studies 

indicating that pistachio trees older than 20 years are more 

susceptible to K. pistaciella infestation due to thicker bark, 

increased canopy complexity, and the availability of 

suitable microhabitats for larval development and 

overwintering (Abbaszadeh et al., 2011). Substantial 

spatial variability in infestation intensity has been widely 

documented, with reported damage levels ranging from 

negligible to severe across pistachio-growing regions 

(Ağcabay, 2019; Mamay et al., 2022). Similar orchard-to-

orchard variation was reported by Ağcabay & Demirel 

(2026), who observed infestation levels ranging from 5.45 

to 30.0%. 

A pronounced decline in larval infestation was 

observed from 2018 to 2019 across all orchards. Younger 

orchards exhibited no detectable damage in 2019, while 

infestation levels in older orchards decreased substantially. 

Comparable year-to-year reductions have been reported by 

Mamay et al. (2022) and Ağcabay (2019), suggesting that 

climatic conditions, natural mortality factors, and 

cumulative management effects may collectively 

contribute to population suppression. Ağcabay & Demirel 

(2026) similarly reported infestation decreases from 30.0% 

to 12.8% and from 12.5% to 7.71% in two orchards over 

the same period. These consistent trends highlight the 

strong temporal variability characteristic of K. pistaciella 

populations and emphasize the importance of multi-year 

monitoring. 

The economic importance of K. pistaciella is well 

documented, as severe infestations can result in yield 

losses of 30–40%, reduced kernel quality, and substantial 

economic damage (Bolu, 2002; Arbabtafti et al., 2012). 

Previous studies have demonstrated that effective 

monitoring combined with well-timed management 

strategies can significantly reduce infestation levels. For 

instance, Yanık & Yıldırım (2016) reported a reduction in 

infestation from over 50% to approximately 5% following 

sustained mass-trapping efforts, while chemical control 

programs in Iran reduced infestation from 10.3% to 3.6% 
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(Arbabtafti et al., 2012), although economic sustainability 

remains an important consideration. 

Overall, the findings of the present study, together with 

recent regional research, including that of Ağcabay & 

Demirel (2026), emphasize the importance of accurate 

phenological monitoring using appropriate trap systems to 

optimize the timing of control measures. A comprehensive 

understanding of local emergence patterns, orchard-

specific risk factors, and interannual climatic variability is 

essential for developing effective and sustainable 

integrated pest management programs against K. 

pistaciella in pistachio-growing regions of southeastern 

Türkiye. 

In conclusion, adult emergence of K. pistaciella 

occurred from early to mid-April, with peak flight activity 

recorded under moderate spring temperatures (15–20°C) 

and relative humidity ranging from 37% to 70%. In 2018, 

high adult population densities were associated with severe 

larval infestations, particularly in older orchards where 

infestation rates reached up to 37.39%, whereas younger 

orchards experienced little to no damage. In 2019, although 

adult captures were slightly higher, larval infestation 

declined markedly, remaining absent in young orchards 

and low in older orchards (5.6%–9.1%).  

Trap performance varied according to trap type and 

deployment strategy; funnel traps captured higher adult 

numbers in some orchards, whereas delta traps provided 

more consistent detection of flight activity. Overall, 

infestation severity was closely linked to adult population 

density and prevailing climatic conditions. These results 

highlight the critical role of early-season monitoring and 

appropriate trap selection in improving decision-making 

and strengthening integrated pest management programs in 

pistachio orchards. 
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