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Abstract 
 

This study was carried out to determine the infestation level of dried fig pests during the 
year 2001 and 2002. The samples were collected from Aydin and Izmir provinces and villages 
where the production is extensively made and were kept in dark room with 25±3ºC and 60-80% 
relative humidity. The infestation levels of each fig samples in relation to pest emerging were 
measured periodically. 

 
According to the findings; fig moth, Ephestia cautella (Walker) (Lepidoptera: Pyralidae), 

Indian meal moth, Plodia interpunctella (Hübner) (Lepidoptera: Pyralidae), and dried fruit beetle, 
Carpophilus spp. (Coleoptera: Nitidulidae), were determined as the most important pests of all 
regions. The results of infestation levels of the pests are given separately for both in Aydin and 
Izmir provinces. 

 
Key words: Ficus carica cv. calimyrna, Ephestia cautella, Plodia interpunctella,        

Carpophilus spp., Turkey 
 

Introduction 
 

 Fig is a native plant of the Middle East. Its cultivation was first realized in the 
fertile valleys of the Arabic peninsula. Through the aquatic tribes, it was distributed first 
around the Mediterranean Sea and then to United State of America. Its movement 
towards the east was rather slow due to the rainy and humid climate of southern and 
southeastern Asia. Fig tree is tolerant to marginal soil conditions such as calcium content, 
salinity and drought and other unfavorable soil conditions. Beside Turkey, Greece, United 
State of America and Brazil also are the most important fig producers in the World. It is 
one of the most important export goods of Turkish Economy (Aksoy, 1998). Turkey has 
approximately 240,000 tons of fig production per year and almost 60,000 tons of annual 
production is processed as dried fig. Ninety percent of that production is exported abroad 
and that cover the 55% percent of World fig market (Anonymous, 2001). 
 

Problems faced during production of dried fig and measures that are taken for 
solving these problems need careful study of the pests of dried fig which affect the quality 
and quantity of dried fig production in Turkey.  

 
In this study, the purpose was to determine the infestation rate of insect pests in 

the most important fig producing provinces of Turkey i.e. Aydin and Izmir. 
 

Material and Method 
 

Sample Collection  
 

Dried fig (sarilop variety) samples were taken randomly from the drying tray and 
farmer stores in districts and villages of Aydin and Izmir provinces in year 2001 and year 
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2002. Sampling was done two times in each year. Once was at the beginning of harvest 
in September and the second was in October at the end of harvest. Each sample 
contained 25 fig fruit (approximately ½ kg) and was transferred to the laboratory in paper 
packages.  

 
Sampling places in Aydin provinces were Centre, Germencik, Incirliova, Kuyucak, 

Nazilli. In Izmir provinces were Odemis, Selcuk and Tire. The numbers of the samples 
according to districts in Aydin provinces were 16 from Germencik, 11 from Centre, 9 from 
Kuyucak, 6 from Incirliova and 5 from Nazilli. In Izmir. 11 samples were taken from Tire, 5 
from Odemis and 5 from Selcuk. The total numbers of the sample were 68 from both 
provinces. Name of the growers, sampling places and the sampling date were recorded 
for each sample.  

 
Samples Evaluation 

 
All samples were kept in culture jar until the adults emerged in dark room with 

25±3ºC and 60-80% relative humidity. After one month from the sampling date, each 
sample was checked for the emerged adults daily. 

 
Infestation level of moths for each sample was calculated according to the 

number of adults that emerged from the sample. Numbers of adults are defined as a 
number of infested fig fruits because, each larva feeds generally only with one fruit. After 
the emerging of adults, each fruit in samples examined for the confirmation between 
damaged fruit and number of adult moths. During the last examination of fruits, when the 
adults or larvae of dried fruit beetles were found in them, that fruits counted as infested 
by dried fruit beetle. 
 

Results and Discussion 
 

Results on infestation levels (table 1 & 2) showed that E. cautella, 
P. interpunctella and Carpophilus spp. were the most common pest species on dried fig 
in the provinces under study. These results confirmed the previous studies. (Iyriboz, 
1940; Ulkumen and Ozbek, 1948; Tuncyurek, 1972; Erakay and Ozar, 1979; Ozar et al., 
1986; Urel and Sahin, 1993; Duzbastilar, 1997). 

 
Results for Aydin Province 
 

Considering the infestation level (Table 1 and 2) of pest species, E. cautella was 
the key pest at sampling places such as in Centre, Germencik, Incirliova, Kuyucak, Nazilli 
in Aydin province and also in Izmir province at Selcuk, Tire and Odemis. This result was 
compatible with previous studies which were done in same provinces by Erakay et al., 
1978 and Erakay and Ozar, 1979. 

 
E. cautella 
 

The results of insect infestation on dried fig in 2001 indicated that the highest 
infestation level was 15.4% in Kuyucak and the second height at level (12.7%) was in 
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Nazilli. Aydin Centre (%11.1), Germencik (%11.1) and Incirliova (%8.1) were following in 
descending order. At the beginning of the harvest season, the average infestation level of 
all districts was 11.7%. 

 
In a previous study done by Erakay and Ozar (1979) in Germencik, Kuyucak and 

Centre districts, the average infestation level was 12.1% for Germencik, 9.4% for Centre 
and 6.5% for Kuyucak while the average infestation level for the beginning of harvest 
season was 9.4% for whole three districts.  

 
According to infestation levels for the end of harvest season, Nazilli and Kuyucak 

were the most infested sampling sites with 7.9% and 5.2% infestation levels respectively. 
Infestation levels at centre, Germencik and Incirliova were 3.4%, 3.1% and 1.3% 
respectively. The average infestation level at the end of the harvest season for all five 
sampling sides was 4.2%. In an earlier study (Erakay and Ozar, 1979), infestation level 
for Germencik was 2.1%, 1.9% in Centre and 1.5% in Kuyucak. The average infestation 
levels for these three districts was 1.8%.  
 
P. interpunctella 

 
In Aydin province, at the beginning of harvest season infestation levels of P. 

interpunctella were highest in Kuyucak with 3.4% value and in Incirliova with 3.2%. 
Centre, Nazilli and Germencik followed these two sampling sites with the lower 
infestation levels of 1.6%, 1.3% and 0.5% respectively. The average infestation level of 
all sites at the beginning of harvest season was 1.9%. In previous study in same province 
(Erakay and Ozar, 1979) infestation levels at the beginning of harvest season were 2.0%, 
1.7% and 1.4% in Germencik, Kuyucak and Centre respectively. The average of all 
infestation levels for the sampling sites was 1.7%. 

 
Infestation level for the end of harvest season was highest in Nazilli with 2.1%. It 

was followed by Kuyucak 1.7%, Centre 1.2% and Incirliova %0.6. The average infestation 
level for the end of harvest season for this pest was found as 1.1%. Erakay and Ozar 
(1979) found 2.7% for the average infestation level at the end of harvest season and the 
individual infestation level for each sampling site were 3.0% in Kuyucak, 2.9% in 
Germencik and 2.2% in Centre.  

 
Carpophilus spp. 
 

Infestation levels of Carpophilus spp. mostly depend on the humidity of fruit and 
growing region. Infestation level was the highest in Nazilli with 25.8% for the beginning of 
the growing season. Kuyucak, Germencik, Centre and Incirliova were following with the 
infestation levels of 21.2%, 18.3%, 16.7% and 9.6%, respectively. In previous study, the 
numbers for infestation level were 7.0% in Germencik, 3.5% in Centre and 1.0% in 
Kuyucak. In this study, the average of the infestation levels for Carpophilus spp. was 
found to be 18.3% for the beginning of harvest but it was 4.5% in previous study (Erakay 
and Özar, 1979) 
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At the end of the harvest season, the highest infestation level was determined in 
Nazilli (20.5%) and Centre (18.3%). Germencik, Kuyucak and Incirliova were following 
with the infestation levels of 17.8%, 11.0% and 9.8% respectively (Table 1). At the end of 
the harvest, the average infestation level was 15.5%. According to the study of Erakay 
and Özar (1979) the infestation levels were determined as 7.5% in Centre, 4.2% in 
Germencik and 1.5% in Kuyucak, with the average infestation level of 4.4%. 
 

When the data from this study were analyzed according to sampling years, it 
showed that the infestation level of E. cautella increased in the year 2002 except in 
Kuyucak and in Incirliova districts. It was determined that P. interpunctella and 
Carpophilus spp.’s infestation levels also increased in all sampling districts in year 2002 
as compared with 2001. It may be attributed to rainfall in the harvest season of 2002 
which resulted in loss of fruit quality. 
 

Results for Izmir Province 
 

The results from the sampling that was done at the beginning and at the end of 
the harvest season 2001 and 2002 in Izmir province are presented Table 2. Sampling 
districts of Izmir province were included Selcuk, Tire and Odemis where fig is grown for 
commercial purpose. In 2002 sampling could not be done in Odemis. 

 
E. cautella 
 

Results presented in Table 2 indicated that infestation level of E. cautella at the 
beginning of the harvest season was 16.8% in Tire (highest in both years.) Odemis and 
Selcuk followed this with infestation levels of 9.6% and 6.0%. The average infestation 
level of all provinces was 10.8% at the beginning of harvest. It can be visualized from 
table-2 that infestation levels for the end of harvest season in Tire district was maximum 
i.e. 3.4%. Odemis and Selcuk were following this with 2.3% and 0.9% infestation levels, 
respectively. 
 

Table 1.   Infestation levels of dried fig pests in districts of Aydin Province during 
    2001 and 2002 
 

Pest  
Species 

District Sampling year 
Infestation level 

Beginning of harvest End of harvest 

Ephestia 
 Cautella 

Aydin (Centre) 

2001 8 2.8 

2002 14.2 4 

Average 11.1 3.4 

Germencik 

2001 8.5 2.5 

2002 13.8 3.8 

Average 11.1 3.1 

Incirliova 

2001 5.6 2.6 

2002 10.6 0 

Average 8.1 1.3 

Kuyucak 

2001 18.8 4.5 

2002 12 6 

Average 15.4 5.2 

Nazilli 2001 10.6 2.6 
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Pest  
Species 

District Sampling year 
Infestation level 

Beginning of harvest End of harvest 

2002 14.9 13.2 

Average 12.7 7.9 

Average 
2001 10.3 3.0 

2002 13.1 5.4 

General average 11.7 4.2 

Plodia interpunctella 

Aydin (Centre) 

2001 1.2 0.5 

2002 2 2 

Average 1.6 1.2 

Germencik 

2001 0 0 

2002 1 0 

Average 0.5 0 

Incirliova 

2001 2.6 0 

2002 3.8 1.3 

Average 3.2 0.6 

Kuyucak 

2001 2.9 0.2 

2002 4 3.2 

Average 3.4 1.7 

Nazilli 

2001 2.7 0.3 

2002 0 4 

Average 1.3 2.1 

Average 
2001 1.8 0.2 

2002 2.1 2.1 

General average 1.9 1.1 

Carpophilus   
spp. 

Aydin (Centre) 

2001 3.4 0.5 

2002 30 36.2 

Average 16.7 18.3 

Germencik 

2001 5 1.1 

2002 31.7 34.5 

Average 18.3 17.8 

Incirliova 

2001 2.6 0.4 

2002 16.6 19.3 

Average 9.6 9.8 

Kuyucak 

2001 7.4 0.5 

2002 35 21.5 

Average 21.2 11 

Nazilli 

2001 6.6 0.5 

2002 45 41 

Average 25.8 20.5 

Average 
2001 5 0.6 

2002 31.6 30.5 

General average 18.3 15.5 

 
P. interpunctella 
 

Results obtained showed that P.interpunctella was harmful only at the beginning 
of harvest season in Izmir. There wasn’t any infestation at the end of harvest season. 
When the infestation levels were analyzed, as an average of these two years, Selcuk 
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district had the highest infestation with the number 1.6% (Table2). The infestation levels 
at the beginning of the harvest, this pest had highest density in Selcuk (2.6%) in year 
2001, but it was at 0 level in the year 2002. In Tire district the highest infestation level of 
1.6% was observed in 2002. 

 
Carpophilus spp. 

 
Infestation levels of Carpophilus spp were also higher in Izmir province (Aydın) in 

year 2001 and 2002, because of the rainfall at harvesting time (Table 2). When examined 
the infestation levels for both beginning and end of harvest, Selcuk district had the heavy 
infestation of 19.6% and 12.8% respectively. Tire and Odemis followed it with 10.5% 
infestation level for the beginning of harvest and 2.5% infestation for the end of harvest. 
 
Table 2.   Infestation levels of dried fig pests in districts of Izmir Province during 
    2001 and 2002 
 

Pest Species District Sampling year 

Infestation level 

Beginning of 
harvest 

End of harvest 

Ephestia cautella 

Selcuk 

2001 3.4 1.9 

2002 8.7 0 

Average 6.0 0.9 

Odemis 

2001 9.6 2.3 

2002 0 0 

Average 4.8 1.1 

Average 
2001 6.5 2.1 

2002 4.3 0 

Tire 

2001 23.3 3.6 

2002 10.3 3.2 

Average 16.8 3.4 

Ortalama 
2001 12.1 2.6 

2002 9.5 1.6 

              Average 10.8 2.1 

Plodia interpunctella 

Selcuk 

2001 2.6 0 

2002 0.6 0 

Average 1.6 0 

Odemis 

2001 0 0 

2002 0 0 

Average 0 0 

Tire 

2001 1 0 

2002 1.6 0 

Average 1.3 0 

Average 
2001 1.2 0 

2002 1.1 0 

              Average 1.1 0 

Carpophilus spp. 
Selcuk 

2001 5.3 3.4 

2002 33.9 22.2 

Average 19.6 12.8 

Odemis 2001 10.5 2.4 



The Pakistan Journal of Forestry Vol.56(1), 2006 
 

 

 
 

64 

Pest Species District Sampling year 

Infestation level 

Beginning of 
harvest 

End of harvest 

2002 0 0 

Average 0 0 

Tire 

2001 4.6 2.6 

2002 16.5 24 

Average 10.5 2.5 

Average 
2001 6.8 2.8 

2002 25.2 23.1 

              Average 16 12.9 

 
The results of this study confirmed the findings of previous studies, E. cautella is 

the key pest of dried fig with high infestation levels in all studies. The average infestation 
level of fig moth in whole province was 9.4% at the beginning of harvest season and 
1.8% at the end in Aydın (Erakay and Ozar, 1979). In the same study, it is indicated that 
drying yards was the most important source for the infestation. In this study, the average 
infestation level was found 10.3% at the beginning of harvest and 3.0% at the end of 
harvest for whole province in year 2001 and 13.1% and 5.4% respectively in year 2002. 
There was an increase in infestation level of E. cautella around 10% in year 2001 and 
around 40% at the beginning of harvest in year 2002. The infestation level for the end of 
harvest was increased by about 60% in year 2001 and thus increased three times in year 
2002. 

 
The average infestation levels of P. interpunctella were found as 1.8% and 0.2% 

respectively at the beginning and at the end of harvest in year 2001 and 2.1% for both 
sampling period in year 2002 in Aydin.  

 
Overall infestation level of Carpophilus spp damage usually seen in the humid 

conditions and souring fruit were 4.5% at the beginning of harvest and 4.4% at the end of 
harvest in Aydin province in previous study (Erakay and Ozar, 1979). However in this 
study, they were found as 5.0% and 0.6% respectively in year 2001 and 31.6% and 
30.5% in 2002. There was an increase of 10% at the beginning of harvest and a dramatic 
decrease at the end of harvest in year 2001. On the other hand in 2002, there was six 
times more infestation level than previous study levels for both beginning and end of the 
harvest.  

 
Infestation level of Carpophilus spp. on drying yards was evaluated in another 

study by Duzbastilar (1997) in Aydin and Izmir provinces. In that study, the level was 
found about 9.3% for Aydin and 14.6 for Izmir province for whole drying period. Those 
levels were bigger than the infestation levels of year 2001 and lower than the year 2002. 
As explained in previous paragraphs, the reason for that increase was thought rainfall at 
the harvest season in year 2002 and high moisture content of the fruit.  

 
Examination of results for both provinces and sampling years depicted that Tire 

was the most infested district in respect of E. cautella with 16.8% infestation level and 
Kuyucak district with 15.4% infestation level. The infestation levels of P. interpunctella, in 
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Kuyucak district was highest (3.4%) followed by Incirliova with 3.2% infestation. 
Infestation level of Carpophilus spp. in Nazilli was found highest with 25.8% and Kuyucak 
was the second most infested district with 21.2% infestation. The results indicate that 
Kuyucak district was the most infested growing area for all pests of dried fig.  

 
Another result from this study was that infestation levels at the beginning of 

harvest season were higher than the infestation levels at the end of the harvest season. 
This necessitates application of various control measures at the beginning of harvest 
season to obtain high quality dried figs.  
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