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Abstract  
 
Leucoptera malifoliella is a polyphagous leaf miner, which is present across Europe and Asia finding its host plants 
mostly from the Rosaceae or Betulaceae families. It can cause severe damage in various orchards, especially, pear and 
apple due to larvae which are feeding on the mesophyll tissue of leaves and cause premature leaf fall and serious yield 
reduction. Therefore, the main aim of this research was to monitor and investigate the life cycle of the species and the 
damage caused during 2021 and 2022 on two sweet cherry tree varieties ‘Regina’ and ‘Regina’. The results show that 
the pear leaf blister moth has three peaks in flight dynamics, which could correspond to the development of three and 
one generation during the years 2021 and 2022. The flight of the overwintering males (1st generation) began in May 
and the 3rd generations flew until the 28th of September. The peak of the flight curve for each generation was recorded 
2-3 weeks after the start of the flight. The frequency of the attack increased from one generation to another, reaching up 
to 23.64% in ‘Kordia’ and 19.04% in ‘Regina’. The intensity of the attack increased as well from one generation to 
another up to 90% at the end of the season. The average number of mines/leaf was over 7 mines, with a maximum of 23 
mines for the ‘Regina’ variety and 28 mines for ‘Kordia’ leading to a damage level of 17.13% and 21.27% for the two 
sweet cherry varieties. In 2022 the number of pest generation decreased proving the efficiency of pheromone traps.  
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INTRODUCTION 
  
In many fruit orchards among the rich complex 
of pests that attack at the leaf level, the species 
of mining microlepidopterans are often found. 
While worldwide over 300 leaf miner species 
are known, the most frequently reported species 
are: Leucoptera malifoliella (Costa, 1836) 
(Lyonetiidae), Lyonetia clerkella 
Phyllonorycter blancardella, Phyllonorycter 
corylifoliella, Callisto denticulella, Stigmella 
malella (Tešanović, 2011; Płóciennik et al., 
2011; Tešanović and Spasić, 2015; Rather and 
Buhroo, 2015; Kholboevich et al., 2020).  Leaf 
mining moth can easily be recognized 
primarily, based on the pattern of feeding 
tunnels they create and the mined leaves which 
can often contain frass and droppings. The 
shape of the mine, the pattern of frass 
deposition and the host plant itself are also 

important indicators in the determination of 
these species (Sepros, 1986; Seven, 2006). 
However, some mining insects are feeding on 
other parts of the plants such as fruit surfaces or 
flower petals (Saidov et al., 2018; Lopez-
Vaamonde et al., 2021). 
Leaf-mining insects are solitary miners whose 
larvae feed inside the leaves producing 
concentric galleries, which can reach a 
diameter of 5-6 mm and are called leaf mines. 
The mines change their size and colour over 
time from small and whitish to large with 
brown spots. Frass may be visible, grouped in 
dark, concentric circles. In the case of heavy 
infestation, the leaf surface is severely damaged 
by the presence of mines affecting 
photosynthesis and crop production (Nawaz et 
al., 2021).  
In fruit orchards, the dominant leaf-miner 
species is L. malifoliella most commonly 
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known as pear leaf blister moth, pear leaf 
miner, apple leaf miner or ribbed apple leaf 
miner (Maciesiak, 1999; Radoslav et al., 2001; 
Fekete et al., 2005; Molet, 2011).  
In Romania, L. malifoliella was first reported 
by Caradja in 1901 in Neamţ County, at 
Grumăzeşti (Oltean, 2000).  Between 1960 and 
1970 insect pest outbreaks were observed 
across the country. Due to the large gene pool 
of insect populations, their high reproductive 
rate and the lack of efficient pest management 
strategies at that time, L. malifoliella damaged 
several orchards including apple, pear and 
cherry orchards in Arad, Timiș, Hunedoara, 
Alba, Sibiu, Bihor, Satu-Mare, Maramureş, 
Sălaj, Cluj, Bistriţa-Năsăud, Mureş, Caraş-
Severin, Mehedinţi, Dolj, Olt, Gorj, Argeş, 
Vâlcea, Vrancea, Buzău, Dâmboviţa, Suceava 
and Călăraşi counties (Nicolae et al., 2011). 
L. malifoliella is a polyphagous species and has 
many hosts but the most preferred host plants 
are members of the Rosaceae family (Béguinot, 
2017). It occurs in temperate climates causing 
severe damage in fruit orchards as well (Koç et 
al., 2014).  Among fruit trees this pest prefers 
the most Malus domestica Borkh, Pyrus sativa 
Lam., Prunus avium L., Cydonia oblonga Mill., 
Prunus domestica L., Prunus persica L., 
Prunus armeniaca L. (Bajec et al., 2009; Barić 
et al., 2010), and Mespilus germanica L. 
(Janick, 2008). This first attack of                             
L. malifoliella in a cherry orchard was first 
reported in 2004 by Balazs and Jenser, 
followed by other authors in the next years 
(Nicolae et al., 2011; Mishchenko and Prakh, 
2016). Besides fruit trees, this pest finds hosts 
in different trees and shrubs as follows: 
Crataegus monogyna Jacq., Clematis vitalba 
L., Cornus mas L., Cotoneaster melanocarpus 
Lodd. (Kirichenko et al., 2017; Hellers, 2019; 
Fichtner and Wissemann, 2021) and even in 
Alnus, Betula, Quercus and Salix spp. (Celli 
and Burchi, 1983). Ecevit et al., in 1987, 
reported this species as a new pest of hazelnuts. 
The species is multivoltine, developing 
multiple generations (1-5) each year depending 
on the geographical location (Mey, 1988; 
Sáringer and Csontos, 1998; Tălmaciu et al., 
2008).  
A warm climate and the increasing number of 
generations of this species can be extremely 
dangerous, especially in areas where large 

orchards of various fruits are located and from 
where they could be spread toward other 
locations (Maciesiak and Olszak, 2006; 
Béguinot, 2017). In some cases, favourable 
climatic conditions and unsuitable use and 
application of pesticides can stimulate more the 
outbreak of this pest.  
According to previous research results, in fruit 
orchards, the frequency and intensity of the 
attack of L. malifoliella is influenced first by 
the host plant (Andreev et al., 2001; Jenser et 
al., 2001; Enzsoly and Kuroli, 2003; Tešanović 
and Spasić, 2010) and then, by pest monitoring 
methods and pest detection. Due to the very 
small size of this pest and its hiding behaviour 
are the main reasons why this pest is not 
observed in time and treatments are applied too 
late which could lead to even worse results 
(Ivanov, 1976; Šubić, 2015a). The average size 
of the mine is 0.88-1.04 cm², depending on the 
attacked plant and variety (Baufeld and Freier, 
1992). The number of mines on one leaf differs 
and it is correlated with the population 
dynamics of the species generally (Górska-
Drabik, 2006). A large number of mines cause 
heavy premature leaf loss during August or 
early September (Bajec et al., 2009). Early 
foliage drop adversely affects fruit size, quality 
and total yield. Heavy leaf loss also influences 
the differentiation of flower buds and the 
maturation of the shoots (Šubić, 2015b). 
Various studies from the scientific literature 
revealed it is that 28 insects were reported to 
attack the final larval instars; most of them 
belonging to the Eulophidae, Pteromalidae and 
Braconidae families. 
Previous studies also show that the rate of 
parasitism is low in the first generation of the 
pest but increases during the second generation 
(Mey, 1993). 
Regarding chemical control management, first 
and foremost is very important to take into 
account the phenological stages of the pest in 
order to identify its sensitive stages and apply 
the pesticide needed. Several insecticides have 
already been tested to overcome pear-leaf 
blister moths (Injac, 1981; Injac and Dulic, 
1983; Maciesiak, 1996), but the results showed 
that their effectiveness is strongly correlated 
with the moment of treatment application and 
the coverage area (Pénzes, 1985; Marinkov, 
1986). 
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In this regard, field monitoring and forecasting 
remain the most reliable methods to use to 
follow the phenological stages of L. malifoliella 
and apply effective treatments. Pheromone 
traps 5.9-Dimethylheptadecane became of great 
importance providing accurate information 
about the pest population dynamics (Francke et 
al., 1987; Ciocan-Tarta et al., 1998; Liang et 
al., 2000) showing good attractiveness and 
selectivity (Kutinkova and Andreev, 2002). 
These traps are used for population monitoring 
and to indicate the best time to apply 
(Koutinkova et al., 1999; Nikolic et al., 2011; 
Rosu-Mares et al., 2021) chemical treatments 
(Nicolae et al., 1996; Drosu, 2010; Grünig et 
al., 2021). 
Between 1985 and 2000, L. malifoliella was 
identified in the fruit-growing basin of Cluj 
County as a pest that caused severe damage, 
especially in apple orchards. After this period a 
significant decrease of the pest population 
density was reported.  In 2019, the species was 
first reported in cherry orchards in Cluj County 
and in the following year, a significant pest 
outbreak was detected in an urban cherry 
orchard (Steluța farm) in the city of Cluj-
Napoca. 
Therefore, the main aim of this research was to 
monitor pest population development, its’ 
density and the intensity of the attack of this 
species upon the urban sweet cherry orchard in 
the climatic conditions of Cluj-Napoca. 
Furthermore, this study aimed also to serve as a 
forewarning for fellow farmers to help them 
develop efficient integrated management 
strategies against this yield-devastating pest. 
 
MATERIALS AND METHODS  
 
The current research has been carried out in an 
urban sweet cherry orchard (a commercial 
family orchard) situated in Cluj-Napoca 
(46°8’1” N, 23°6’0” E) established in 2010 
laying out on five hectares. The cherry cultivars 
were grafted on Gisella 5. All the fruit trees 
were planted in high density system at 4 x               
1.5 m. The inter-rows were grassed and 
maintained through frequent mowing combined 
with herbicide strips along the tree rows. The 
orchard is equipped with a drip irrigation 
system and protection covers against rainfall 
and hale. 

L. malifoliella (Figure 1) was detected first in 
2021 attacking ‘Regina’ and ‘Kordia’ sweet 
cherry cultivars. In order to monitor pest 
population pheromone traps were installed in 
the orchard. To determine the exact time of trap 
placement on the 4th of March in both 
experimental years. For orchard monitoring and 
mass capture, 20 AtraSCIT pheromone traps/ha 
were installed in the orchard to detect and 
monitor pear blister moth activity (Figure 2a). 
 

  
Figure 1. Leucoptera malifoliella adults 

 

 
a 

 
B 

Figure 2. AtraSCIT pheromone traps in the sweet cherry 
orchard (a) the monitoring population of L. malifoliella 

by counting the males caught in the trap (b) 
 
The monitoring period of this pest started in 
May and ended in September. During this 
period 10 readings of the pheromonal traps 
were carried out, recording the number of 
males caught in the installed traps (Figure 2b). 
Based on the data recorded, the flight pattern 
was determined. To define the frequency and 
intensity of the attack leaves from ‘Regina’ and 
‘Kordia’ sweet cherry tree leaves were 
collected at two different moments during the 
growing season. The first set of leaves was 
harvested on the 23rd of July, while the second 
set was on the 1st of September. In total, 100 
leaves/trees were randomly picked from the 
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bottom, middle and upper parts of the tree and 
transferred to the laboratory for further 
analysis. To determine the frequency of the 
attack the following formula was used: 

𝐹𝐹𝐹𝐹 (%) =
n x 100

N
 

where:  
n is the number of affected leaves; 
N is the total number of leaves examined. 
 
After the calculation of the frequency of the 
attack, the number of mines was recorded. 
Afterwards, the leaves were further 
investigated using WinDIAS 3 Leaf Image 
Analysis System to determine the intensity of 
the attack by scanning the leaves and 
measuring the damaged area of the leaf area.  
Regarding the intensity of the attack and 
damage level, these were determined based on 
the number of mines recorded on the leaves and 
the damaged area of the leaves and expressed 
as percentages. Therefore, the results of the 
analysis carried out on the leaves harvested on 
the 23rd of July, split the data into four groups 
based on the number of mines recorded per leaf 
(Figure 3). 
 

  
‘Kordia’ ‘Regina’ 

Figure 3. Damaged leaves of ‘Kordia’ and ‘Regina’ 
varieties by L. malifoliella 

 
Based on the data recorded, the intensity of the 
attack was calculated using the following 
formula: 

𝐼𝐼𝐼𝐼 (%) =
∑(𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖)
𝑛𝑛𝑛𝑛

 

where: 
i is the damage score for the sample leaf; 
f is the no. of leaves scored; 
n is the total number of affected leaves examined. 
 
The damage level of the attack was then 
calculated according to the following formula: 

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑙𝑙𝑙𝑙𝐷𝐷𝐷𝐷𝑙𝑙𝑙𝑙𝐷𝐷𝐷𝐷𝑙𝑙𝑙𝑙 (%) =
F (%) x I (%)

100
 

 
In cases when the mines were joined due to 
overlapping of the larvae activity, the number 
of the mines was counted separately based on 
the imprint of the larval excrement. 
The data were analyzed using the analysis of 
variance (ANOVA) to detect significant 
differences between the means at p<0.05. 
When the null hypothesis was rejected, 
Duncan’s multiple range test was performed to 
indicate significant differences between the 
means. Pearson’s correlation was also assessed 
to measure the linear associations between the 
variables under study. 
 
RESULTS AND DISCUSSION 
 
The results of this research revealed that                 
L. malifoliella developed three generations in 
2021 and one generation in 2022. Regarding 
the pest dynamics, it was observed that the first 
overwintering adult month emerged on the 9th 
of May (Figure 4) and began its flight. The 
duration of the flight period was approximately 
6 weeks, reaching the peak of the flight pattern 
within 2 weeks from pest occurrence. In total, 
6390 individuals were caught in all traps during 
the entire flight period in 2021 and 4522 in 
2022. On the 25th of May, 1528 individuals 
were counted in the pheromone trap being 
considered the peak of the flight pattern in 
2021 and 2612 in 2022 (Figure 4). 
The maximum number of captured adults 
recorded between two consecutive readings in 
one trap was 135. The flight of the second 
generation spanned for approximately one 
month (from the first decade of July to the first 
decade of August). The peak of the flight curve 
was recorded in two weeks, similar to the first 
generation, with 921 captured individuals on 
the 20th of July (Figure 4). During the flight 
period of this generation, 1062 individuals were 
captured in traps, with a maximum number of 
110 adults in a single trap between the two 
consecutive readings.  
The flight of the third generation started at the 
beginning of the second decade of August and 
continued until the end of September 2021. The 
peak of the flight curve was recorded after 
three weeks, on the 31st of August when 1993 
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captures were recorded (Figure 4). The total 
number of males caught in the pheromone traps 
of this generation was 3001, and the maximum 
number of captures by a single trap between 
two consecutive readings was 217. During the 
2021 year, the total number of L. malifoliella 
male adults captured in the AtraScit pheromone 
traps was 6390. The mean number of adults 
captured in traps was 319.5, while the number 
of adults captured in one trap ranged between 
131 and 517.  
 

 
Figure 4. The flight pattern of Leucoptera malifoliella  

in 2021 and 2022. The data presented  
are the mean values of the 20 traps 

 
The observations made on L. malifoliella in the 
2022 year, revealed that the highest number of 
individuals caught in traps was 2612 on the 25th 
of May and after this date, the number of 
individuals caught decreased. In this year only 
two generations were recorded (Figure 4). The 
total number of L. malifoliella male adults 
captured in the AtraScit pheromone traps was 
4522. The lack of the third generation might be 
explained by the high efficiency of the phero-
mone traps installed in the previous year which 
led to the decrease of the L. malifoliella 
population. 
The high number of captures during the expe-
rimental years demonstrates that AtraScit 
pheromone traps were suitable not only for pest 
monitoring but also for mass trapping. Our 
findings are in accordance with previous research 
results which enhance the efficiency of this 
pheromone trap for Leucoptera scitella in apple 
orchards capturing all the existing individuals 
from the orchard (Rosu-Mares et al., 2021). 
To understand better the flight pattern of this 
species during 2021 and 2022, the number of 
captured males was correlated with the most 

important meteorological parameters as follows: 
minimum, maximum and average temperature, 
precipitation and wind speed. Therefore, the 
results of Pearson's correlation indicated a 
negative linear association between air tempe-
rature and the number of captures. As air tem-
perature increased, the number of captures 
decreased, suggesting that L. malifoliella adults 
preferred lower temperatures, humidity and 
windy conditions more for their flight and 
population spread in both years (Table 1). 
 

Table 1. Pearson’s correlation coefficients (r)  
between weather conditions and the number  
of captured male adults from the 9th of May  

to the 28th of September 2021 and 2022 

Met. 
Param./Year 

Avg. temp. 
(°C) 

Avg. min. 
temp. (°C) 

Avg. max. 
temp. (°C) 

Avg. precip 
(mm)  

Wind 
speed 
(km/h) 

2021 -0.2982 -0.1097 -0.3256 0.0587 0.0629 

2022 -0.1444 -0.1703 -0.2634 0.8202 0.0672 

 
During the monitoring period, it has been 
observed that pupation of the first and second 
generations took place predominantly on 
foliage and fruits (Figure 5) of the sweet cherry 
trees, but cocoons of the third generation were 
observed only in more protected (hidden) areas 
such as under-bark, on stems, twigs and even in 
the vicinity of flower buds (Figure 6). 
 

   
Figure 5. Pupae of Leucoptera malifoliella on leaves and 

fruits (G1 and G2) 
 

   
Figure 6. Overwintering cocoons of Leucoptera 
malifoliella on woody parts of sweet cherry trees 
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Thus, in 2021 the results, of the leaf analyses 
revealed that 48% and 38% of the leaves of 
‘Regina’ and ‘Kordia’ varieties respectively, 
had up to 5 mines/leaf.  Leaves with 6 to 10 
mines accounted for 29% of ‘Regina’ and 43% 
of ‘Kordia’ leaves. Between 11 and 15 mines 
were found in 4% of ‘Regina’ leaves and 9% of 
‘Kordia’ leaves. Leaves with 16 and 20 mines 
were found only on the leaves of the ‘Kordia’ 
variety. The maximum number of mines on a 
single damaged leaf was 23 mines in ‘Regina’ 
and 28 mines for the ‘Kordia’ variety (Figures 
7 and 8).  
 

 

 
Figure 8. The number of mines per leaf recorded in 

‘Regina’ and ‘Kordia’ sweet cherry varieties on the 1st 
of September 2021 and 2022. The data shown are 
means. Lowercase letters above the bars indicate 

significant differences between the experimental years 
within the same sweet cherry variety. No significant 
differences were detected between the varieties from 
the same experimental year according to Duncan’s 

multiple range test at P<0.05 
 
In 2022, the number of attacked leaves 
increased by 24% and 41% respectively in July, 

when 95% and 99% of ‘Regina’ and ‘Kordia’ 
leaves contained between 1-5 mines/leaf. It has 
been observed that, as the number of mines/leaf 
increased the number of attacked leaves 
decreased. Thus, the maximum number of 
mines/leaf was 6 and 7 on ‘Kordia’ and 
‘Regina’ leaves (Figure 8).  
The analyses of the second set of damaged 
leaves harvested on the 1st of September 
revealed a slight decrease (2%) in the number 
of leaves with mines in the ‘Kordia’ variety 
(Figure 8).  
The shape of the mines developed on the 
attacked leaves can denote certain 
characteristics depending on the host plant. On 
most of the attacked plants, the mines of this 
pest have a circular form. However, the current 
research suggests that in sweet cherry trees, the 
shape of the mines is rather elongated and oval-
shaped reaching up to 25 mm in length and 5 
mm in width (Figure 3). 
These results can be explained by the efficiency 
of the AtraSCIT pheromone traps in the sweet 
cherry orchard. 
These results are similar to previous results 
reported by Tălmaciu et al. (2008) indicating a 
more intense attack of L. malifoliella during the 
3rd generation of the pest.  
The intensity of the attack caused by                         
L. malifoliella was also analyzed during this 
research followed by the determination of the 
intensity of the attack. The results showed that 
the intensity of the attack in 2021 year of                   
L. malifoliella in the urban sweet cherry 
plantation was very high, ranging between 80-
90% in sweet cherry varieties under study.  
 
Table 2. Average frequency, intensity and damage level 
of L. malifoliella attack in two sweet cherry varieties  
 

Cvs. 
Date of 
capture 
count 

Frequency 
(%) 

Intensity 
(%) 

Damage 
level (%) 

Kordia 

23.07.2021 15.02 b 80 b 12.01 b 
23.07.2022 4.51 a 60 a 2.70 a 
01.09.2021 23.64 b 90 b 21.27 b 
01.09.2022 4.13 a 70 a 2.89 a 

Regina 

23.07.2021 13.64 b 80 b 10.91 b 
23.07.2022 4.10 a 60 a 2.46 a 
01.09.2021 19.04 b 90 b 17.13 b 
01.09.2022 4.66 a 70 a 3.26 a 

*Note: different lowercase letters indicate significant differences 
between the years within the same sweet cherry varieties. No 
statistically significant differences were detected between the cultivars 
within the same experimental year according to Duncan’s multiple 
range test at p<0.05. 

 
Figure 7. The number of mines per leaf recorded in 

‘Regina’ and ‘Kordia’ sweet cherry varieties on the 23rd 
of July 2021 and 2022. The data shown are means. 

Lowercase letters above the bars indicate significant 
differences between the experimental years within the 

same sweet cherry variety while asterisk denotes 
significant differences between the varieties from the 

same experimental year according to Duncan’s multiple 
range test at P<0.05 
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These high percentages of intensity indicate 
that both the ‘Regina’ and ‘Kordia’ varieties 
were extremely vulnerable in front of this pest. 
The occurrence of this pest was also reported 
by Ulusoy et al. (1999) in Turkey in sweet 
cherry and confirmed by Tezcan and Gülperçin 
(2024) but its frequency was much lower. In 
Romania, previous research results reveal the 
occurrence of this pest only in apple orchards. 
However, the frequency of the attack varied 
between 9.26-35.22%, it is worth mentioning 
that the highest frequencies were generated by 
the 3rd generation of the pest and only in urban 
areas (Tălmaciu et al., 2008). These results are 
in accordance with our findings that high 
frequencies of attack are facilitated by urban 
areas where the number of natural enemies is 
reduced. Biological control of various pests is 
provided by the natural enemies from a certain 
area, which are controlling the phytophagous 
pest population below the economic threshold. 
In cities and in the surrounding areas where 
green areas are more and more replaced by 
built-up areas, the natural habitats of natural 
enemies are diminished and no natural pest 
control can take place (Korányi et al, 2022). 
In order to create an overall image upon pest 
attack abundance and the vulnerability of 
‘Regina’ and ‘Kordia’ sweet cherry cultivars, 
the mean number of mines/leaf was calculated 
and compared. The results of the statistical 
analyses show that significant differences 
between the means existed only in the damage 
caused during the summer (4.13 mines in 
‘Regina’ and 5.49 mines in ‘Kordia’) 
suggesting a slightly higher vulnerability of 
‘Kordia’ variety in front of L. malifoliella 
attack. However, as the number of pest 
generation increased the damage caused in both 
sweet cherry varieties increased as well, 
exhibiting no statistically significant 
differences between the means at p<0.05 (7.36 
mines in ‘Regina’ and 7.46 mines in ‘Kordia’ 
as presented in Figure 9. Thus, it has been 
observed that the intensity of the attack 
increased by 8.62% in ‘Kordia’ and 5.40% in 
‘Regina’ by the end of the vegetation period. 
The level of damage followed a similar pattern; 
in ‘Kordia’, an increase of 9.26% was 
observed, while in ‘Regina’ the level of 
damage increased by 6.22% (Table 2). These 
results indicate that ‘Regina’ is slightly more 

resistant to the attack from the beginning until 
the end of the vegetation period. During the 
year 2021, the frequency of attacked leaves was 
30% caused by the first generation of the pest 
and reached 90% by the end of the biological 
cycle. 
In 2022, a significant decrease in the number of 
mines/leaf has been detected in both periods 
(July and September) compared to the attack 
that occurred during the experimental year of 
2021.  
 

 
Figure 9. The mean number of mines/leaf recorded in 

the two sweet cherry varieties under study during 2021 
and 2022. The data shown are means. The asterisks 
indicate significant differences between the means 

according to Duncan’s multiple range test at P<0.05 
 
CONCLUSIONS 
 
In summary, L. malifoliella can cause severe 
damage in sweet cherry orchards by destroying 
up to 70% of the leaf area which leads to a 
significant decrease in yield. Urban areas seem 
to be more favorable for pest outbreaks 
facilitating the development of 2 or 3 gene-
rations of the pest. The use of sex pheromone 
traps proved to be efficient, exhibiting high 
attractivity and selectivity when placed at the 
exact time and can be recommended for pest 
monitoring and mass trapping of male adults 
for pest management strategies. 
 
REFERENCES  
 
Andreev, R., Kutinkova, H., & Vesselin, A. (2001). 

Forecast and signalization of pear leaf blister moth 
Leucoptera (Cemiostoma) scitella Zell. (Lepidoptera: 
Lyonetiidae) in Bulgaria. Proceedings of 9th 
International Conference of Horticulture, Lednice, 
Czech Republic, (3), 633-641. 

Bajec, D., Rodič, K., Peterlin, A. (2009). Širok Spekter 
Gostiteljskih Rastlin Sadnega Listnega Duplinarja 



105

 
(Leucoptera malifoliella [O. Costa]). Zbornik 
predavanj in referatov 9. slovenskega posvetovanja o 
varstvu rastlin z mednarodno udeležbo, Nova Gorica, 
431-434.  

Balazs, K., & Jenser, G. (2004). Significance of the 
parasitoids and predators in IPM of sour-cherry. 
IOBC WPRS BULLETIN, 27(5), 3-8. 

Barić, B., Pajač, I., & Bertić, D. (2010). Harmful and 
beneficial entomofauna in Croatian orchards and 
vineyards. Harmful and beneficial entomofauna in 
Croatian orchards and vineyards. Pestic. Benef. Org. 
IOBC/Wprs Bull, 55, 113-115. 

Baufeld, P., & Freier, B. (1992). Variance of the injury 
effects by leafminers in apple orchards and 
determination of flexible economic thresholds. Acta 
Phytopathologica et Entomologica Hungarica, 27(1-
4), 89-96. 

Béguinot, J. (2017). Quantitative analysis of the causes 
of outbreaks in leaf-mining insects: application to the 
common leaf-miner Leucoptera malifoliella 
(Lepidoptera: Lyonetiidae) on apple tree. GSC 
Biological and Pharmaceutical Sciences, 1(1).  

Celli, G., Burchi, C. (1983). La filloptosi in rapporto 
all'intersità di infestazione di due minatori fogliari del 
melo (Leucoptera scitella Zell. Lep.: Lyonetiidae; 
Lithocolletis blancardella F., Lep; Gracilariidae). Bol. 
Ist. Ent. "Guido Grandi", Univ. di Bologna, XXXVIII, 
43-58. 

Ciocan-Tarta, I., Oprean, I., Ghizdavu, I., Pojar-Fenesan, 
M. (1998). Exo- and endohormones. XVII – 
Synthesis of racemic 5,9-dimethyl-heptadecane, the 
sex pheromone for the leaf miner moth Leucoptera 
scitella. Revue Roumaine de Chimie, 43(3),215-219. 

Drosu, S. (2010). Insect pest management using 
pheromones in Romania. Romanian Journal for Plant 
Protection, 3, 37-45. 

Ecevit, O., Isik, M., Kurt, M.A., Yücetin, T. (1987). 
Dogu Karadeniz Bölgesi Findik Bahçelerinde 
Entegre Savas Olanaklari Üzerine Arastirmalar. 
Ondokuz Mayis Üniversitesi Yayinlari, (20), 1-95. 

Enzsoly, I., Kuroli, G. (2003). Damage of pear leaf 
blister moth (Leucoptera malifoliella Costa) and its 
mitigation. Novenyvedelem Hungary. (398) 369-377. 

Fekete, Z., Balázs, K., Sallai, P. (2005). Possibilities of 
biological plant protection in organic apple 
production. Tiszántúli Növényvédelmi Förum, 18-20 
October 2005, Debrecen, Hungary, 425-436. 

Fichtner, A., Wissemann, V. (2021). Biological flora of 
the British isles: Crataegus monogyna. Journal of 
Ecology, 109(1), 541-571.  

Francke, W., Franke, S., Toth, M., Szöch, G., Guerin, P., 
Arn, H. (1987). Identification of 5,9-
Dimethylheptadecane as a Sex Pheromone of the 
Moth Leucoptera scitella. Naturwissenschaften, 74, 
143-144. 

Górska-Drabik, E. (2006). Leucoptera malifoliella 
(Costa) (Lepidoptera, Lyonetiidae) occurring in 

orchards of Lublin. Защита растений (Belarus). 
Plant Protection. 30(1),384-387. 

Grünig, M., Razavi, E., Calanca, P., Mazzi, D., Wegner, 
J.D., Pellissier, L. (2021). Applying deep neural 
networks to predict incidence and phenology of plant 
pests and diseases. Ecosphere, 12(10), e03791.  

Hellers, M. (2019). Die Kleinschmetterlinge 
Luxemburgs: Die Familien Yponomeutidae, 
Ypsolophidae, Plutellidae, Glyphipterigidae, 
Argyresthiidae, Lyonetiidae, Prayidae, Scythropiidae 
und Ethmiidae (Insecta, Lepidoptera). Bulletin de la 
Société des naturalistes luxembourgeois, 121,153-
168. 

Injac, M. (1981). Results of laboratory investigations of 
the ovicidal effect of diflubenzuron on eggs of 
different age of leaf miners (Leucoptera scitella Zell. 
and Lithocolletis blancardella F.). Plant Protection, 
32(3),241–249. 

Injac, M., Dulic, K. (1983). Delovanje Cymbusz 10 
(cipermetrina) na kokone minera okruglih mina 
(Leucoptera scitella Zell.). Zaštita Bilja, 34(1),85-94. 

Ivanov, S. (1976). Leaf-miner moths on fruit-trees in 
Bulgaria (Doctoral dissertation, Dissertation. Fruit-
Growing Institute, Plovdiv, Bulgaria). 

Janick, J. (2008). The Encyclopedia of fruit & nuts, [ed. 
by Janick, J., Paull, RE]. Wallingford, UK: CABI. 
xviii+ 954 pp. 

Jenser, G., Balazs, K., Marko, V. (2001). The 
possibilities of IPM in the Hungarian sour-cherry 
orchards. IOBC WPRS BULLETIN, 24(5),73-78.  

Kholboevich, Y.A., Khamraevich, R.U., Abduganievich, 
E.J., Oybek, U. (2020). In orchards (Lepidoptera)-
phyllophagous pests and measures to combat them. 
PalArch's Journal of Archaeology of 
Egypt/Egyptology, 17(6),3286-3301. 

Kirichenko, N.I., Petko, V.M., Magnoux, E., Lopez-
Vaamonde, C. (2017). Diversity and distribution of 
leaf mining insects on birches (Betula spp.) in 
Siberia. Entomological review, 97(2),183-198. 

Koç, G., Fidan, H., Öztürk, N. (2014). Potential plant 
protection problems on stone fruits in Turkey. New 
approaches in apple and cherry growing and 
breeding techniques, 101-110. 

Korányi, D., Egerer, M., Rusch, A., Szabó, B., & Batáry, 
P. (2022). Urbanization hampers biological control of 
insect pests: A global meta-analysis. Science of the 
Total Environment, 834: 155396. DOI: 
https://doi.org/10.1016/j.scitotenv.2022.155396  

Koutinkova, H., Andreev, R., Subchev, M., Toth, M., 
Szocs, G. (1999). Monitoring of the leafminer 
Leucoptera scitella Zell (Lepidoptera: Lyonetidae) by 
pheromone traps in Bulgaria. Acta Phytopathologica 
et Entomologica Hungarica, 34(4), 327-331. 

Kutinkova, H., Andreev, R. (2002). Attractiveness and 
selectivity of pheromone dispensers with different 
origin for the leaf miners Leucoptera scitella Zell., 
Phyllonorycter blancardella F. and Phyllonorycter 



106

 
corylifoliella Hb. Bulgaria. Journal of Environmental 
Protection and Ecology, 3,874-877. 

Liang, T., Kuwahara, S., Hasegawa, M., Kodama, O. 
(2000). Simple synthesis of 5, 9-dimethylated long-
chain alkanes, the sex pheromones of leaf miner 
moths. Bioscience, biotechnology, and biochemistry, 
64(11), 2474-2477.  

Lopez-Vaamonde, C., Kirichenko, N., Ohshima, I. 
(2021). Collecting, rearing, and preserving leaf-
mining insects. In: Santos, J.C., Fernandes, G.W. 
(eds) Measuring arthropod biodiversity. Springer, 
Cham. DOI: http://dx.doi.org/10.1007/978-3-030-
53226-0_17  

Maciesiak, A. (1996). Evaluation of selected insecticides 
in the control of pear leaf blister moth (Leucoptera 
scitella Zell.) in commercial orchards [hexafluron]. 
Bulletin OILB SROP, 19(4), 417-418. DOI: 
https://doi.org/10.17660/ActaHortic.1996.422.105  

Maciesiak, A. (1999). Pear leaf blister moth (Leucoptera 
scitella Zell.) appearance and control. Progress in 
Plant Protection, 39(2),444-447. 

Maciesiak, A., Olszak, R.W. (2006). New agents for 
controlling leaf mining pests in apple orchards. 
Journal of fruit and ornamental plant research, 
14(3),191-195. 

Marinkov, P. (1986). The effect of meteorological 
factors on the technical effectiveness of insecticides 
in the control of the apple leaf miner (Cemiostoma 
scitella Z.: Lepidoptera: Cemiostomidae). 
Pochvoznanie, Agrokhimiya i Rastitelna Zashchita, 
21(4),111-118. 

Mey, W. (1988). The life-cycle, bionomics and 
population ecology of the pear leaf blister moth 
Leucoptera malifoliella (Costa, 1836) (Insecta, 
Lepidoptera). Zoologischer Anzeiger, 221(5-6), 319-
342. 

Mey, W. (1993). On the parasitization of the pear leaf 
blister moth, Leucoptera malifoliella (Costa) (Lep., 
Lyonetiidae) in the fruit-growing area 
Havellaendisches Obstbaugebiet. Journal of Applied 
Entomology, 115(4), 329-341. 

Mishchenko, I.G., Prakh, S.V. (2016.) Monitoring of 
entomopatho complexes of stone fruit crops under the 
conditions of southern gardening in Russia, Аграрная 
Россия, (12),7-10. 

Molet, T. (2011). CPHST Pest datasheet for Leucoptera 
malifoliella. USDAAPHIS-PPQ-CPHST. Revised 
April 2015. 

Nawaz, R., Abbasi, N. A., Hafiz, I. A., Khan, M. F., & 
Khalid, A. (2021). Environmental variables influence 
the developmental stages of the citrus leaf miner, 
infestation level and mined leaves physiological 
response of Kinnow mandarin. Scientific Reports, 
11(1), 7720. 

Nicolae, A., Dobrin, I., Capatana, D.M. (2011). 
Observations regarding the development stages of the 
apple mining cartepillar (Leucoptera malifoliella 

Costa.). Scientific papers, UASVM Bucharest, Series 
A, Vol. LIV, 396-402. 

Nikolic, K., Selamovska, A., Gudzic, S., Nikolic, Z. 
(2011). The number and harmfulness of the leaf 
miner Leucoptera malifoliella Costa in the apple 
plantations of Southern Serbia. In Research people 
and actual tasks on multidisciplinary sciences. 
Proceedings of the Third International Conference, 
Volume 1, Lozenec, Bulgaria, 8-10 June, 164-168. 

Oltean, I. (2000). Cercetări asupra biologiei şi combaterii 
integrate a minierului circular al frunzelor pomilor 
fructiferi Leucoptera scitella Zell., Teză de doctorat, 
USAMV Cluj-Napoca.  

Pénzes, B. (1985) Possibilities of chemical control 
against Leucoptera scitella Z. Növényvédelem, 
21(12), 543-549. 

Płóciennik, M., Pawlikiewicz, P., Jaworski, T. (2011). 
New faunistic records of mining Lepidoptera from 
Lodz province. Wiadomości Entomologiczne, 
30(2),99-103. 

Radoslav, A., Kutinkova, H., Arnaoudov, V. (2001). 
Forecast and signalization of pear leaf blister moth 
Leucoptera (Cemiostoma) scitella Zell. (Lepidoptera: 
Lionetiidae) in Bulgaria. 9th International Conference 
of Horticulture Proceedings, Lednice, Czech 
Republic 3, 633-641. 

Rather, S., Buhroo, A.A. (2015). Arrival sequence, 
abundance and host plant preference of the Apple 
Leaf Miner Lyonetia clerkella Linn. (Lepidoptera: 
Lyonetiidae) in Kashmir. Nature and Science, 13(9), 
25-31. 

Rosu-Mares, S. D., Pojar Feneşan, M., Ciotlaus, I., 
Balea, A., & Andreica, A. (2021). Pheromone 
monitoring of harmful Lepidoptera present in Bistrita 
area in apple and plum orchards. Romania Journal of 
Horticulture. II, 99-106. 

Saidov, N., Srinivasan, R., Mavlyanova, R., & 
Qurbonov, Z. (2018). First report of invasive South 
American tomato leaf miner Tuta absoluta (Meyrick) 
(Lepidoptera: Gelechiidae) in Tajikistan. Florida 
Entomologist, 101(1), 147-149. 

Sáringer, G., Csontos, A. (1998). Role of ecological 
factors (photoperiod, temperature and food plants) on 
the inception of diapause of Leucoptera malifoliella 
Costa (Lep., Lyonetiidae). Mededelingen-Faculteit 
Landbouwkundige en Toegepaste Biologische 
Wetenschappen, Universiteit Gent, 63(2),397-399. 

Sepros, I. (1986). Fontosabb fitofag microlepidoptera. 
I.Aknazomolyok II. Mezogsd. Elel. Min. 
Növényvédelem. Agrokém Központja, 34-118, 
Budapest. 

Seven, S. (2006). Lyonetiidae of Turkey with notes on 
their distribution and zoogeography (Lepidoptera). 
Zootaxa, 1245(1), 53-58. 

Šubić, M. (2015a). Results of chemical control leaf 
miner (Leucoptera malifoliella Costa) (Lepidoptera: 
Lionetiidae) in Medjimurje region. Glasilo biljne 
zaštite, 15(3), 195-206.  



107

 
Šubić, M. (2015b). Mogućnosti i ograničenja suzbijanja 

moljca kružnih mina (Leucoptera malifoliella Costa) 
(Lepidoptera: Lionetiidae) u Međimurju. Glasilo 
biljne zaštite, 15(3), 195-206. 

Tălmaciu, N., Tălmaciu, M., Artene, I. (2008). Dynamics 
and frequents attacks of leaf mining moths from 
apple plantation belonging in Husi, Vaslui. Research 
Journal of Agricultural Science, 40(1), 509-514. 

Tešanović, D., Spasić, R. (2010). Diversity of leaf 
miners apple in the region of East Sarajevo. 
Agroznanje-Agro-knowledge Journal, 11(3), 25-32. 

Tešanović, D. (2011). The most significant pests of 
apples in the area of East Sarajevo. In Proceedings. 
46th Croatian and 6th International Symposium on 
Agriculture. Opatija. Croatia 1072, 1075. 

Tešanović, D., Spasić, R. (2015). Diversity of leafminers 
of pear in the region of East Sarajevo. In Sixth 
International Scientific Agricultural Symposium" 
Agrosym, 1106-1110. 

Tezcan, S., Gülperçin, N. (2024). An evaluation on 
insect fauna of cherry agroecosystems of Turkey. Part 
III: Insecta: Neuroptera, Raphidioptera, Lepidoptera, 
Diptera, Hymenoptera. Munis Entomology & 
Zoology, 19(1), 461-508. 

Ulusoy, M.R., Vatansever, G., & Uygun, N. (1999). 
Ulukışla (Niğde) ve Pozantı (Adana) yöresi kiraz 
ağaçlarında zararlı olan türler, doğal düşmanları ve 
önemlileri üzerindeki gözlemler. Turkish Journal of 
Entomology, 23(2), 111-120. 

 


