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ABSTRACT 

The current study was carried out in 2018-2019 at good agricultural practices of 

walnut orchards to control mass-trapping and determination of damage rates of 

codling moth, Cydia pomonella L. (Lepidoptera: Tortricidae) in Hatay province of 

Turkey.  The study was conducted at 312.43 decares good agricultural practices of 

walnut orchards containing 3,928 Chandler varieties tree, located at the Kışlak village 

of the Yayladağ district of Hatay province. Delta traps with codling moth pheromones 

were used. Traps were hung 1.5 m high; pheromone capsules were replaced with new 

ones in every forty days. In the first year, a total of 235 codling moth adults were 

caught by the 50 delta traps during the sampling period.  The average population 

density of adults caught by traps was determined to be 4.61.  In the second year, a total 

of 70 codling moth adults were caught by the 50 delta traps during the sampling 

period. The average population density of adults caught by traps was determined to be 

1.4.  In the first year, a total of 38,400 walnut fruits were harvested and 100 walnut 

fruit was harmed by the codling moth larvae. Thus, the damage rates of the codling 

moth were estimated as 0.26 percent.  In the second year, a total of 443,100 walnut 

fruits were harvested and 9,065 walnut fruit was harmed by the codling moth larvae. 

Thus, the damage rates of the codling moth were estimated as 2.04 percent.  

 

Introduction  

The walnut, Juglans regia L., (Juglandaceae: Fagales) is one of the most significant nut 

trees in the world. In 2022, the worldwide production of shells was 4.498.442 tonnes, 

China contributed 50% (2.521.504 tonnes); other major producers were the United 

States (592,390 tonnes), Iran (321,074 tonnes), Turkey (225,000), and Mexico 

(171,368) of the world total [1].  The walnut is one of the significant nut trees in Turkey 

which production consisting of approximately 86.852,8 ha with a total production of 

195.000 tons of fruit per annum, and Hatay province’s share is 236,1 ha and 1428 tons 
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[2]. The codling moth, Cydia pomonella L. (Lepidoptera: Tortricidae) is the most 

serious pest of apple, pear, peach, plum, quince and walnut 

[3,4,5,6,7,8,9,10,11,12,13,14,15]. Codling moth larvae directly feed on walnut fruit. The 

first instar larvae feed inside of the fruit. The second and third instar larvae generally 

feed on the green peel of the fruit. Therefore, crop loss of up to 20-50% may occur if no 

management strategy is applied [12,13,16]. The compound (E, E)-8.10-dodecadien-1-ol 

(codlemone) of the codling moth pheromone was developed by [17]. Monitoring the 

adult population of codling moths is conducted by pheromone traps, mating disruption 

dispensers, and mass-trapping [7,14,15,18,19]. Mass-trapping of C. pomonella has been 

attempted for several years with varying degrees of success 

[15,19,20,21,22,23,24,25,26,27,28,29]. Previous reports have shown that trapping 

isolated, low-density C. pomonella populations are more successful than attempting to 

mass-trap high high-density actions [29,30]. The purpose of the current study was to 

evaluate controlling with mass trapping and determination of damage rates of codling 

moth, Cydia pomonella L. (Lepidoptera: Tortricidae) at good agricultural practices of 

walnut orchards in Hatay province of Turkey.  

Material and Methods 

The study was carried out in 2018-2019 at good agricultural practices of walnut 

orchards to control with mass-trapping and determination of damage rates of codling 

moth, Cydia pomonella L. (Lepidoptera: Tortricidae) in Hatay province of Turkey.  The 

study was conducted at 312.43 decares good agricultural practices of walnut orchards 

containing 3,928 number of Chandler varieties tree, located at the Kışlak village 

[35°94'40''K; 36°18'78''W]of the Yayladağ district of Hatay province. The walnut 

orchards contain seven-year-old tree. Delta traps with codling moth pheromones (E, E)-

8,10-dodecadien-1-ol (codlemone) [17] were used. Traps were hanged 1.5 m high, 

pheromone capsules were replaced with new ones in every forty days. A totally 50 

pheromone traps were used each of the sampling year.  In the first year, the pheromone 

traps were set up on 15 May 2018 and removed on 11 September 2018.  In the second 

year, the pheromone traps were set up on 7 May 2019 and removed on 10 September 

2019. The percentage of damage rates was calculated by dividing the number of infested 

walnut fruits by the total number of harvested walnut fruits. All data were analyzed by 

analysis of variance (ANOVA) with using the SAS software (SAS Institute Inc., [31]. 
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Results and Discussion 

Mass-trapping of C. pomonella was studied for two years in Hatay province of Turkey. 

In the first year, a total of 235 codling moth adults were caught by the 50 delta traps 

during the sampling period.  The average population density of adults caught by traps 

was determined to be 4.61.  In the second year, a total of 70 codling moth adults were 

caught by the 50 delta traps during the sampling period. The average population density 

of adults caught by traps was determined to be 1.4.  Pheromones have been applied in 

different ways in the control of codling moths. Capturing and killing the codling moths 

with pheromones has been practiced by many researchers 

[32,33,34,35,36,37,38,39,40,41,42,43]. The mass-trapping of the Codling moth has 

been attempted for several years with varying degrees of success [20,22,23,29].  

 

Fig 1. Population density of Codling moth on Chandler walnut orchard in 2018-2019. 

 

The mass-trapping was used to control C.pomonella by many researchers 

[21,24,25,26,27,28,30,34,44,45]. Gilik [15] reported that the population density of 

codling moths on walnut was changed for the sampling times. According to the results, 

0

2

4

6

8

10

2018 2019

M
ea

n
 o

f 
C

.p
o

m
o

n
el

la
/t

ra
p

 (
±

S
.E

.)

Sampling year

Total number of adults/trap: 

235/50 trap (2018) and 70/50 trap (2019)



522 
 

the population density of codling moths was the highest in June with 35.93%, followed 

by July (33.12%), August (18.75%), September (6.25%), and May (5.93%) in 2016.  

Moreover, the population density of codling moths was the highest in May with 

26.27%, followed by July (25.7%), June (20.33%), August (17.51%), and September 

(10.17%) in 2017.   

In the first year, a total of 38,400 walnut fruits were harvested and a 100 walnut fruit 

was harmed by the codling moth larvae. Thus, the damage rate of the codling moth was 

estimated as 0.26 percent.  In the second year, a total of 443,100 walnut fruits were 

harvested and a 9,065 walnut fruit was harmed by the codling moth larvae. Thus, the 

damage rates of the codling moth were estimated as 2.04 percent.  Codling moth is an 

economically important pest on the walnut fruit (Juglans regia L.) in Turkey.  Crop loss 

of 20-50% may occur, if no management strategy is applied [12-13-16]. Gilik [15] 

reported that the larvae of codling moths caused significant damages on walnut in 

Mersin. The damage rates were changed from 0,6 to 0,2 % in 2016.  The damage rates 

were changed from 5,6 to 0,3 % in 2017. 

 

Fig 2.  Damage rates of Codling moth on Chandler walnut orchard in 2018-2019 
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Conclusion 

As a result of two years of investigation, the population density of codling moth varied 

each of the sampling years. In the first year, a total of 235 codling moth adults were 

caught by the 50 delta pheromone traps. The average population density of adults 

caught by traps was determined to be 4.61.  In the second year, a total of 70 codling 

moth adults were caught by the 50 delta traps. The average population density of adults 

caught by traps was determined to be 1.4.  In addition, the damage rates of codling 

larvae were changed each of the sampling years. In the first year, the damage rates of 

the codling moth were estimated as 0.26 percent.  In the second year, the damage rates 

of the codling moth were estimated as 2.04 percent.  
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