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SUMMARY

The European cherry fruit fly, Rhagoletis cerasi Loew (Diptera: Tephritidae), is a high-
ly destructive pest in sweet and sour cherry orchards with a distribution area throughout 
Europe and the temperate regions of Asia. It occurs regularly in all production regions of 
these fruit species in Serbia, damaging up to 10% of cherries in commercial production, 
while damage can go up to 100% in orchards and on solitary threes unprotected by con-
trol measures. 

In Serbia, European cherry fruit fly most often attacks and damages fruits of the late-
ripening cultivars of sweet cherry (Van, Stela, Hedelfinger, Bing, Lambert, Drogan’s Yellow). 
After a sweet cherry harvest, adults migrate to sour cherry where they continue feeding 
and ovipositing in half-mature sour cherries (prevailingly the domestic ecotype Oblačinska). 
During their activity period, larvae damage the fruits, so that they can no longer be con-
sumed either fresh or processed. The high percentage of sour cherries damaged by R. cera-
si has become a factor limiting exports because the intensity of infestation of this fruit 
exceeds permissible limits. Pesticide use for controlling this pest, especially in integrated 
production, is based on a very poor selection of insecticides which cause problems with 
residual ecotoxicity. Consequently, alternative measures for controlling European cherry 
fruit fly have been intensively studied over the past few years. 

This work surveys up-to-date results of various studies on the European cherry fruit fly 
as a very important pest in Serbia and other South and Mid-European countries. The work 
contains detailed descriptions of its biological characteristics, flight phenology, infestation 
intensity and possibilities of fly control in sweet and sour cherry production areas.
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INTRODUCTION

Sweet and sour cherry production has great econom-
ic importance for Serbia. The bulk of its output is des-
ignated for export, thus the cultivation of these fruit 
species is gaining in importance. In 2008, Serbia was 
listed 16th among the world’s top sweet cherry produc-
ers with a share of about 2% of world production, while 
it placed 7th in sour cherry production with a share of 
7% (FAO, 2010).

Belgrade District is the leading region in Serbia in 
sweet cherry production, accounting for 19.64% of av-
erage domestic production, and is followed by Mačva 
(7.82%), Niš (5.26%), Braničevo (5.22%) and Bor Dis-
tricts (5.02%). Regarding sour cherry production, the 
biggest share is again produced in Belgrade District 
(11.53%), followed by Niš (8.80%), Jablanica (7.35%), 
Šumadija (7.29%), Western Bačka (7.00%), Mačva, 
Toplica and Podunavlje Districts (Sredojević, 2011). 

Over the past four decades, the number of sour cher-
ry trees has increased in Serbia more than eightfold and 
the production tenfold. The reason for such an expan-
sion in cultivation of this fruit species was the intro-
duction of a domestic ecotype, Oblačinska sour cher-
ry, which accounts for about 60% of overall produc-
tion among all sour cherry varieties (Mratinić, 2002; 
Nenadović-Mratinić et al., 2006). 

Concerning relevant harmful organisms in Serbia, 
the European cherry fruit fly, Rhagoletis cerasi Loew 
(Diptera: Tephritidae), is a permanent constraining fac-
tor for the production of sweet and sour cherries of high 
quality. Initial research of the biology and infestation 
intensity of R. cerasi in our region was conducted in the 
vicinity of Belgrade during 1954-1955 (Mitić-Mužina, 
1960). Živanović (1978) later focused on its elevated 
population abundance and a possibility to control it 
by olfactory baits. Data from researches conducted by 
Stamenković et al. (1986, 1996a, 1996b, 2006) also re-
vealed a high abundance and harmfulness of the Eu-
ropean cherry fruit fly, as well as sensitivity of certain 
cultivars of sweet and sour cherry. Over the past sever-
al years, research of the flight phenology, harmfulness 
and possibilities for control of R. cerasi on Oblačinska 
sour cherries was carried out in Toplica District (Ilić, 
2010; Stamenković et al., 2010, 2011).

In other parts of Europe, R. cerasi has been known as 
a pest for a long time, and was mentioned for the first 
time back in 1540 (Kobel, 1933). A number of research-
ers have studied its biology and population dynamics, as 
well as methods to control this important pest (Frank, 
1891; Menegaux, 1898; Berlese, 1906; Verguin, 1928; 

Jancke and Bohmel, 1933; Wiesmann, 1933b, Thiem, 
1934, Boller, 1966b; Boller and Prokopy, 1976, Engel, 
1976; Bogdan, 1981; Vasev, 1983; Katsoyannos et al., 
1986; Ranner, 1988b; Aluja and Boller, 1992; Rap-
topoulos et al., 1995; Riegler and Stauffer, 2002; Dan-
iel, 2009).

At the end of the last and the beginning of this cen-
tury, control of R. cerasi required the use of pesticides 
(one or two treatments) in many European countries 
(Leski, 1963; Boller and Ramser, 1971; Remond and 
Boller, 1975; Beratlief et. al., 1981; Bogdan, 1981; Fim-
iani et. al., 1981; Agee et al., 1982; Vita et al., 1982; 
Kneifl, 1983; Vasev, 1983; Zumzeoglu et. al., 1987; Ed-
land, 1990; Riegler, 2002; Vogt, 2002; Schwarz et al., 
2003; Olszak and Maciesiak, 2004; Kovanci and Ko-
vanci, 2006; Kutuk and Ozaslan, 2006). Additionally, 
sweet and sour cherry production has been increasing-
ly challenged throughout Europe, especially in recent 
years, by low damage thresholds that have rendered only 
2% of infested fruits on the market acceptable for fresh 
consumption, and up to 6% for industrial processing. 
As a result, many producers sell their cherries at much 
lower prices, and thus sustain serious financial losses. 
Such a low level of acceptability was therefore the main 
reason for introducing preventive chemical control. On 
the other hand, European Union Directives that pro-
hibit the „old“ insecticides have now brought about a 
decrease in fruit quality. Currently, only a few insecti-
cides are being used, and their application is under de-
bate due to problems with residual ecotoxicity for hu-
mans and beneficial organisms (Daniel, 2009). 

Integrated and organic production of sweet and sour 
cherry currently involve the use of yellow sticky traps, 
crop netting and common cultivating measures. Howev-
er, this strategy does not always provide a satisfactory pro-
tection of fruits. Hence, in the last few years, alternative 
methods of control of the European cherry fruit fly have 
been intensively studied and applied, such as the ento-
mopathogenic fungus Beauveria bassiana Balsamo (Dan-
iel, 2009; Daniel and Wyss, 2009) and entomopathogen-
ic nematodes (Koppler et al., 2003; Herz et al., 2006).

BIOLOGICAL CHARACTERISTICS  
OF r. cerasi

Taxonomy, distribution and host plants

Tephritidae are one of two fly families known as 
„fruit flies“ and its members are distributed worldwide, 
having over 4000 described species that belong to about 
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500 genera (Headrick and Goeden, 1998). The family is 
divided into two main subgroups, based on the type of 
diet needed for larval development: fruit feeders (frugi-
vores) and non-fruit feeders (non-frugivores). Members 
of the first subgroup utilize cellulose and fruit pulp for 
larval development, while members of the other sub-
group feed on live plant tissues, such as stems, roots, 
leaves or seeds, and they often form galls.

Frugivores are also divided into two sub-groups: 
univoltine oligophagous species with a long winter di-
apause in temperate zones (Rhagoletis sp.), and multi-
voltine polyphagous species without an obligatory di-
apause from warmer regions (Bactrocera sp. and Anas-
trepha sp.) (Bateman, 1972). There are significant dif-
ferences in the mating systems, host finding, dispersal 
flight activity and attraction to food baits or host plant 
odours among members of this group. 

The main characteristic of the polyphagous species 
life cycle is that they appear occasionally during a long 
period of the year, but they are unpredictable regard-
ing temporal and spatial distribution. Adults are very 
mobile, with a life span longer than three months and 
a high fecundity (> 1000 eggs per female). Polyphagous 
species have several generations per year and are capa-
ble of spending the unfavourable period of the year in 
diapause (Fletcher, 1987). 

Oligophagous species are predictable in time and 
space, but their life cycle is short during the year. The 
biology of these species is seasonally synchronized with 
the development of their host plant fruits, which is im-
portant for their mobility and adult reproductive po-
tential (Zwolfer, 1983). Adult emergence and life span 
are closely correlated with the host plant phenology 
(Boller and Prokopy, 1976). There is usually only one 
generation per year, with a long obligatory winter di-
apause (Bateman, 1972). The fecundity of oligopha-
gous species is lower than that of polyphagous species, 
producing 300-400 eggs per female (Boller and Proko-
py, 1976). Due to a potential competition in the lar-
val stage, females usually lay only one egg per fruit and 
mark the host with a pheromone after oviposition. Mat-
ing of these species usually depends on male resource-
fulness and begins with forced copulation (Sivinski and 
Burk, 1989).

The genus Rhagoletis Loew consists of 65 described 
species, the majority of which are oligophagous and at-
tack only a few biologically closely related host plants. 
They are pests of economic importance and, apart from 
R. cerasi, they include the American species R. cingu-
lata Loew, R. indifferens Curran and R. fausta Osten 
Sacken as the most frequent on sweet cherry, followed 

by R. pomonella Walsh on apple, R. mendax Curran on 
blueberry, and R. completa Cresson and R. suavis Loew 
on walnut (Boller and Prokopy, 1976). 

In literature, R. cerasi is also known under various 
synonyms: Musca cerasi L, R. cerasorum (Dufour), R. 
liturata (Robineau-Desvoidy), R. signata (Meigen), Spi-
lographa cerasi L., Trypeta signata (Meigen), Urophora 
cerasorum Difour and U. liturata Robineau-Desvoidy 
(Frank, 1891; White and Elson-Harris, 1992).

R. cerasi has a wide area of distribution. It is present 
in all European countries and the temperate regions of 
Asia (Zumreoglu et al., 1987; Edland, 1990; White and 
Elson-Harris, 1992; Jaastad, 1994; Kutuk and Ozaslan, 
2006). White and Elson-Harris (1992) determined two 
races of R. cerasi: northern and southern. The southern 
race is present in Italy, Switzerland and South Germa-
ny, while the northern race migrates from the Atlan-
tic Ocean to the Black Sea. Between these two races 
of R. cerasi, a one-way cytoplasmic incompatibility is 
present, so that the progeny originating from southern 
females and northern males are fertile, while the prog-
eny of southern males and northern females are ster-
ile (Boller et al., 1976; Matolin, 1976; Ranner, 1988; 
Boller, 1989a; Blumel et al., 1991; Riegler, 2002; Rie-
gler and Stauffer, 2002). 

The European cherry fruit fly originates in an area 
around the Mediterranean Sea and in countries of that 
region it has a special economic importance (Fimiani et 
al., 1981). Studies on its distribution, biology and con-
trol measures have been reported from Turkey (Zumre-
oglu, 1986; Kutuk and Ozaslan, 2006), Romania (Car-
dei and Rominger, 1997), Hungary (Voigt, 1997), Swit-
zerland (Aluja and Boller, 1992; Boller et al., 1998), 
Austria (Ranner, 1988a), Poland (Olszak and Macie-
siak, 2004), and all the way to Western Norway, where 
it was first found in 1991 (Jaastad, 1994).

In the Balkan Peninsula, European cherry fly was 
first reported in Dalmatia (Tominić, 1954) and the Bel-
grade environs (Mitić-Mužina, 1960). In Serbia, this 
pest has continuously spread from its initial habitat 
in the western part of the country (Stamenković and 
Stamenković, 1986; Stamenković et al., 1996b; 2006) 
southward and southeastward. Over the last few years, 
R. cerasi has become a serious problem in sour cher-
ry production in some new areas and a limiting fac-
tor for sour cherry exports with an infestation inten-
sity of up to 20% in commercial orchards (Ilić, 2010; 
Stamenković et al., 2011). 

According to data obtained from several European 
countries, R. cerasi develops in fruits of cultivated sweet 
and sour cherries and certain wild plant species. The most 
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common host plant species belong to the genus Prunus 
sp. (Rosaceae: P. cerasus, P. avium, P. padus, P. serotina 
and P. mahaleb) (Thiem, 1934; Mitić-Mužina, 1960; Le-
ski, 1963), followed by the genera Lonicera sp. (Caprifo-
liaceae: L. xylosteum, L. tartarica and L. alpigena) (Mik, 
1898; Thiem, 1932; Wiesmann, 1938; Thiem, 1939; 
Mitić-Mužina, 1960; Ranner, 1987a; White and Elson-
Harris, 1992) and Berberis sp. (Berberidaceae (B. vulgaris) 
(Mitić-Mužina, 1960).

Adult emergence and activity

R. cerasi develops only one generation per year. Pupae 
overwinter in soil at 2-5 cm depth, sometimes even in 
the surface layer under a host plant canopy. Pupal de-
velopment and timing of adult emergence depend on 
soil temperature, altitude and latitude, incline and type 
of soil, soil plant cover and other environmental fac-
tors (Thiem, 1934; Wiesmann, 1934b; Mitić-Mužina, 
1960; Leski, 1963; Kovanci and Kovanci, 2006). Al-
so, the timing of adult emergence is determined by the 
host plant from which the pupae originated (Thiem, 
1940; Boller and Bush, 1974; Haisch and Forster, 1975; 
Ranner, 1988a), and by temperature during winter di-
apause (Wiesmann, 1950; Haisch, 1975; Haisch and 
Chwala, 1979).

Adults normally emerge in the spring, often after 
a rainy period when they can easily penetrate soil, al-
though it usually happens on sunny days (Jancke and 
Bohmel, 1933; Wiesmann, 1933b) preferably in late 
morning hours (Thiem, 1935; Baker and Miller, 1978). 
Females emerge several days earlier than males because 
males require higher temperature (Wiesmann, 1933b; 
Thiem, 1935; Speyer, 1941; Haisch and Forster, 1975). 

According to literature data, the eclosion of Europe-
an cherry fruit fly in the temperate continental climate 
(France, Switzerland, Bulgaria, Serbia, Georgia) begins 
in mid-May (Wiesmann, 1934, 1936; Popov, 1954; Ka-
landadze and Bagdavadze, 1956; Ribault, 1957; Mitić-
Mužina, 1960). However, Tominić (1954) reported a 
fly eclosion beginning on April 20th in greenhouses 
without heating in Dalmatia in 1952, while in 1953 it 
was recorded on April 16th. The author assumed that 
adults probably appeared outdoors ten days later, i.e. at 
the end of April. 

Prior to oviposition, adults go through a matura-
tion period during which they need carbohydrates, 
proteins and water for nourishment. Flies usually feed 
in the morning and rest on the back of leaves during 
the night and the period of daytime inactivity (Haisch 
and Forster, 1975). The duration of pre-oviposition is 

strongly dependent on temperature and lasts from six 
to 13 days (Wiesmann, 1935b; Bohm, 1949; Leski, 
1963). Boller (1966a) recorded a pre-ovipostion peri-
od lasting six and 10 days at 23°C and 18°C, respec-
tively. Apart from temperature, the female feeding sta-
tus and fruit maturity phase may also influence the 
start of oviposition. According to Sprengel (1932a), 
eggs can be laid only during the phase when cherries 
turn from green to yellow, when stones are hardened 
and pulp thickness exceeds 5 mm.

The life span of flies under laboratory conditions de-
pends on the type of diet, size and abundance of flies, 
and can last up to 100 days (Ranner, 1988b). It is dif-
ficult to estimate the life span of adult flies in natu-
ral environment because of unpredictible environmen-
tal effects, but in most cases it lasts between four and 
seven weeks (Samoggia, 1932; Sprengel, 1932a; Wies-
mann, 1933b; Bohm, 1949), setting the total annual 
adult flight phenology to 7-11 weeks (Jancke and Bo-
hmel, 1933; Bohm, 1949; Stamenković et al., 1996a). 

According to Mitić-Mužina (1960), females live sev-
eral days after oviposition and than die. Males usual-
ly end their lives before females. The average life of fe-
males was found to be 15, and of males 0-11 days. Also, 
a longer maximum life span was recorded for females 
(8-22 days) than for males (5-16 days).

Based on biology studies of the European cherry fruit 
fly in Belgrade and its environs (Zemun, Grocka, Sme-
derevo), Mitić-Mužina (1960) concluded that the flight 
of this species under our local conditions lasted about 
2 months (began in mid-May and ended in the first 
half of July). Adults stayed in orchards in which they 
had emerged from the soil and flew farther away from 
it only when it was not possible to satisfy their physi-
ological needs (such as feeding and ovipositing) in the 
closest range.

In the period from 1987 to1992, Stamenković et al. 
(1996b) conducted a detailed research of the flight phe-
nology of European cherry fruit flies in Western Ser-
bia (localities Čačak and Ljubić). During 1987, the first 
adult emergence was recorded at the end of June, and 
their activity lasted until the middle of July. Total du-
ration of flight was 48-53 days, while peak activity was 
recorded in mid-June. A significantly longer flight pe-
riod occurred during the last three years of research, 
lasting about 70 days. 

Stamenković et al. (2011) also reported data from 
their latest research conducted in 2007-2010 on the 
flight phenology of European cherry fruit fly in Ser-
bian commercial sweet cherry orchards at the locality 
Banjica (Čačak-Moravica District) and in commercial 
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sour cherry orchards at the localities Donja Stražava, 
Novo Mesto and Podina (Prokuplje-Toplica District). 
The first adult emergence in that study was recorded 
from May 1st to 11th in the region of Prokuplje, while 
in the region of Čačak it was from May 15-25th. Flight 
lasted until July 20th in the Čačak region and July 19 th

 in Prokuplje. Total flight period at all sites in Topli-
ca District lasted 36-73 days, and 50-61 days in the re-
gion of Čačak. The peak of adult activity was record-
ed in the first half of June in the Čačak region, while 
it was in most cases recorded at the end of May in the 
Prokuplje region. A significant result of this research is 
evidence that European cherry fruit flies on Oblačinska 
sour cherries in the Prokuplje region appeared 10-15 
days earlier than on sweet cherries in the Čačak region.

Under conditions of relatively stable orchards, where 
flies can safely overwinter under perennial hosts, there 
are very few reasons for adults to migrate to long dis-
tances. In environments in which oviposition substrates 
are plentiful, adults tend to remain within a close range 
and their movement is determined by the normal activ-
ities of feeding, mating and ovipositing (Wiesmann, 
1933b; Katsoyannos et al., 1986). Adult activity de-
pends on weather conditions, and the highest mobil-
ity is recorded during warm, sunny days with low rela-
tive humidity (Sprengel and Sonntag, 1932). On rainy 
days, most flies stay hidden in the grass and under the 
trees, while rare individuals remain in the hidden parts 
of tree canopy (Wiesmann, 1934b).

However, some literature data show that European 
cherry fruit flies may also migrate to long distances dur-
ing their flight period. Tominić (1954) reported hav-
ing collected European cherry fruit flies from differ-
ent fruit species that were more than 100 meters away 
from the nearest sour cherry tree. Also, Mitić-Mužina 
(1960) found adults on peaches about 150 meters away 
from the nearest sweet cherry trees. The peaches were 
severely infested by aphids and the flies remained on the 
fruits probably to feed on honey dew. The surrounding 
trees of sweet cherries were of middle ripening and al-
ready harvested. According to observations of this au-
thor, R. cerasi make longer flights only when they can-
not satisfy their physiological needs. 

Wiesmann (1935b) and Leski (1963) estimated that 
maximum adult mobility was 300 and 350 m in their 
respective researches. Boller (1969) determined in tar-
geted experiments that 82% of adults had returned 
from 100 m distance, while only 0.7% returned from 
a distance of 500 m. However, laboratory tests showed 
that adults were capable of flying several kilometers 
within 24 hours when in need (Remund and Boller, 

1975). In orchards, flies usually move only to the neigh-
bouring trees of later ripening cultivars (Leski, 1963), 
and from there to Lonicera sp bushes (Katsoyannos et 
al., 1986).

Intensity of attack on different hosts

Females of the European cherry fruit fly lay the ma-
jority of eggs in fruits that have already turned red, and 
a fewer number in green fruits of hosts. They insert eggs 
with ovipositor under fruit epidermis and deposit them 
in the mesocarp. Although a female is able to lay several 
eggs into one fruit, only one, rarely two larvae can ful-
ly develop in each of them. Hatched larvae feed shortly 
on the spot, and then penetrate towards the fruit stone 
where they continue to feed until they are fully devel-
oped. During feeding, larvae pollute fruits with feces, 
thus making them unacceptable for fresh consumption 
or for processing. After development has completed, the 
larva makes an exit opening of 1 mm size, which also 
allows spores of the Monilinia fructigena H fungus to 
penetrate the fruits. In this way, indirect damage is al-
so made as the infected fruit rottens and decays (Garić 
and Stamenković, 1990). 

European cherry fruit flies damage fruits of various 
host plants and infestation intensity depends on a syn-
chronization of adult flight and the period of fruit rip-
ening of certain plant species. Orchard exposure, type 
of soil and conditions in the surface layer also influence 
the time of adult emergence to some extent. These fac-
tors may slow down or accelerate fly emergence, and 
slightly change the ratio of healthy and maggoty fruits, 
especially on early-ripening hosts. However, the crucial 
factor influencing infestation intensity on any plant 
species (cultivar) is the ripening period of fruits. 

During 1954-1955, Mitić-Mužina (1960) conduct-
ed a detailed research of the European cherry fruit fly 
biology in the environs of Belgrade and Smedervo to 
determine to what extent certain host species were en-
dangered in that area. The research showed that cul-
tivars ripening at the end of May or the beginning of 
June (Early May, Early Lyon) mostly avoided strong in-
festation by European cherry fruit fly. The number of 
maggoty fruits of these cultivars was about 6%. Mag-
goty cherries of medium ripening cultivars (e.g. Ger-
mersdorfer) reached 12%. Among the cultivars of late 
ripening, a high percentage of maggoty fruits was re-
corded on Drogan’s Yellow, as much as 24.2 and 64.7% 
of infested cherries at harvest in the two years. The 
percentage of maggoty fruits rapidly increased in late 
harvests, thus rendering them unprofitable. Trees of 
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that cultivar mostly stayed unharvested, which further 
contributed to pest retention in some orchards (Mitić-
Mužina, 1960).

Mitić-Mužina (1960) also found that different sour 
cherry cultivars were far less attractive to the European 
cherry fruit fly than corresponding sweet cherry culti-
vars. In her research, infestation intensity on the former 
cultivars did not exceed 8%. Special attention was fo-
cused on data about the cultivar Marela, on which the 
percentage of maggoty fruits ranged from 0.2 to 6.9%. 
The phenomenon of sour cherries having such a low 
percentage of maggoty fruits has also been recorded by 
several authors in Crimea and Dagestan (Kalandadze 
and Bagdavadze, 1956). However, Maraska was found 
in Dalmatia to be infested up to 62% (Tominić, 1954). 

In many European countries, the intensity of at-
tack by the European cherry fruit fly exceeds tolerance 
thresholds (Beratlief et al., 1981; Bogdan, 1981; Vasev, 
1983; Zumreoglu et al., 1987; Edland, 1990). Accord-
ing to Stamenković et al. (1996a), all sweet cherry cul-
tivars monitored in their study between 1984 and 1993, 
except some early ripening ones, were damaged by R. 
cerasi. The intensity of attack ranged from 0.9% (Ase-
nova Rana) to 100% (Hedelfinger). Infestation intensi-
ty was determined by cherry colour and the time of rip-
ening of different cultivars. Higher infestation intensi-
ty was found on yellow cherry cultivars (Drogan’s Yel-
low, 42.2%) as adult flies are attracted to yellow colour. 

During a 10-year study in Western Serbia, the high-
est intensity of attack on sweet cherries was recorded 
in 1984 and 1992 (Stamenković et al., 1996a). In 1984, 
high infestation intensity was recorded on the culti-
vars Stela 40.3%, Hedelfinger 46.0%, Sue 50.0%, Lam-
bert 52.5%, Drogan’s Yellow 65.2% and Van 68.9%. In 
1992, even higher intensity was recorded on the culti-
vars Van 76.0%, Bing 78.0%, Drogan’s Yellow 81.0%, 
Lamberta 83.0% and Hedelfinger 100%. The highest 
number of damaged cherries was found on the south-
ern side of trees, and the lowest on the northern side. 
Cherries at the top of tree canopy that were well ex-
posed to sunshine were more damaged than those in-
side the canopy, which indicates that fruit flies favour 
well-illuminated tree parts. The data showed that sweet 
cherry production in orchards comprising different cul-
tivars without any measure to control European cher-
ry fruit fly had no economic justification (Stamenković 
et al., 1996a).

Data obtained from other countries have shown that 
European cherry fruit flies can also develop on fruits of 
certain wild plants, besides the cultivated varieties of 
sweet and sour cherry, primarily on Lonicera sp., Berberis 

sp., Prunus mahaleb L. and Prunus padus L. However, 
the fly does not attack all of these hosts to the same ex-
tent and in all regions. A species that is significantly in-
fested in one region can hardly be considered a host in 
another. That is the case of Lonicera sp., which is rarely 
attacked in Crimea but becomes more frequently infest-
ed in other regions (Kalandadze and Bagdavadze, 1956). 

Tominić (1954) reported that Mahaleb cherry and 
different Lonicera species were rarely attacked in Dal-
matia, while in Germany they were the main hosts in 
the native flora. According to Tominić (1954), such 
pattern of preferred hosts of the European cherry fruit 
fly is a result of climatic factors and the fruit ripening 
phase coinciding with flight of this fly species. 

In the environs of Belgrade and Smederevo, accord-
ing to data reported by Mitić-Mužina (1960), Mahaleb 
cherry was the least infested of wild hosts (3-7%), while 
Lonicera was usually even more infested than the most 
frequent sweet cherry cultivars. Bushes with 100% in-
fested fruits were also recorded in that research. Also, 
in 25% of all cases, the number of eggs laid on a single 
fruit was higher than 10. 

CONTROL MEASURES

During the 20th century, new strategies became nec-
essary for controlling various harmful organisms. Im-
portant research was initiated to study control measures 
against R. cerasi, and studies were usually synchronized 
with periods of pest population increase. High popu-
lation density of European cherry fruit fly is normally 
found during a period of four to five years, including an 
interval of very low density. Such fluctuations in popu-
lation density were simultaneously recorded through-
out Central Europe, while a detailed report was made 
in Switzerland for the period between 1929 and 1969 
(Boller et al., 1970).

At the beginning of several significant attacks by the 
European cherry fruit fly in Europe, research mainly fo-
cused on studying pest bionomy and behaviour. Initial 
and most efficient measures of R. cerasi control consist-
ed of focusing on early and complete cherry fruit har-
vest and on cultivating early-ripening cultivars (Spren-
gel, 1932a; Wiesmann, 1934a). During that period, 
popular methods also included a complete destruction 
of infested fruits, as well as soil insecticide applications. 
One of the important measures was also a recommenda-
tion to eradicate wild and other hosts of R. cerasi, which 
raised a considerable debate and revealed disagreements 
among researchers (Wiesmann, 1937; Thiem, 1939). 
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Chemical control

The first group of insecticides, including the most 
important pyrethrin, rotenone and lead arsenate, was 
assessed in combination with food baits for adult flies 
(Berlese, 1906; Sprengel, 1932b; Wiesmann, 1934b). 
Pyrethin and rotenone were not found to have satisfac-
tory efficacy, while lead arsenate, due to its high toxic-
ity to humans and the environment, was not consid-
ered an acceptable solution in most European countries 
(Sprengel, 1932a). Significant results were achieved on-
ly later, when DDT was put to use (Wiesmann, 1943; 
Fenili and Zocchi, 1954; Schwope, 1957), and organ-
ophosphates and carbamates were developed and used 
in practice (Fenili, 1951; Bartolini and Zocchi, 1957). 

In Serbia, the use of insecticides is a necessary meas-
ure for control of R. cerasi populations. Despite con-
ventional cultivation measures, there is always a part 
of population left that needs to be destroyed with in-
secticides. Prior to insecticide treatment, an optimum 
time for application is determined by monitoring adult 
flight and oviposition. Treatment must be done before 
larvae bury into cherries. The best results in controlling 
European cherry fruit fly are achieved with treatments 
at the beginning of fruit ripening, when cherries turn 
from green to yellow. Currently, preparations based on 
deltmethrin, dichlorvos, dimethoate and acetamiprid 
are most frequently used in sweet and sour cherry com-
mercial orchards since they are officially registered in 
Serbia (Janjić and Elezović, 2010).

During 2009-2010, Stamenković et al. (2011) test-
ed insecticides from different chemical groups for R. 
cerasi control. Besides conventional insecticides (or-
ganophosphates and synthetic pyrethroids), some rel-
atively new compounds (acetamiprid and spinosad) 
were also tested. Depending on orchard, the efficacy 
of these two chemicals ranged from 75.6% to 90.7%. 
The highest efficacy among all tested preparations was 
found for acetamiprid (Kestrel) 84.9-90.7%, acetami-
prid (Wizzaard) 79.7-86.2% and deltamethrin (Decis) 
81.9-82.2%. A lower efficacy was achieved in treat-
ments with spinosad (Laser), tebufenozide (Rebus) and 
dimethoate (Perfektion). 

Olszak and Maciesiak (2004) tested the efficacy of a 
similar insecticide group in controlling R. cerasi in Po-
land during 1998-2002. Depending on orchard, they 
achieved high efficacy levels with acetamiprid and thi-
acloprid, which ranged from 98.5% to 100%. However, 
the efficacy of fenoxycarb and spinosad was significant-
ly lower. One fenoxycarb application in the last decade 
of May was found to have a very low efficacy of only 

32%. Better results were achieved with spinosad since 
the number of maggoty cherries was reduced by 55-
58%. These authors obtained even better results when 
they applied thiacloprid in the first, and spinosad in 
the second treatment. The combination of these two 
chemicals, applied at a 13-day interval, resulted in al-
most 99% efficacy.

At the end of the last and beginning of current cen-
tury, R. cerasi crossed the threshold of economic im-
portance in many European countries, so that pesti-
cides (one or two treatments) for its control became a 
necessary measure (Beratlief et al., 1981; Bogdan, 1981; 
Kneifl, 1983; Vasev, 1983; Zumreoglu et al., 1987; Ed-
land, 1990; Jaastad, 1999; Kovanci and Kovanci, 2006). 
However, the European Union Directives proscribing 
the „old“ insecticides have resulted in cherry fruit pro-
duction of inferior quality. At this moment, dimeth-
oate is still a standard for R. cerasi control in Switzer-
land as the cheapest efficient method. In Germany, on 
the other hand, this substance is no longer registered 
for use in fruit production due to problems with re-
sidual ecotoxicity to humans and beneficial organisms 
(Daniel, 2009). 

Biological control

The use of yellow sticky traps, pheromones, crop 
netting and common cultivating measures in integrat-
ed and organic production of sweet and sour cherry 
presents an alternative to chemical control against R. 
cerasi. However, this strategy does not give satisfactory 
effects in practice in terms of control because damag-
es exceed the established thresholds. This is why more 
attention is given to studying the known natural ene-
mies as an alternative solution for controlling R. cera-
si. There is a great number of parasitoid and predacious 
species that are potential natural regulators of R. cera-
si and populations of similar fruit fly species, but they 
have not been sufficiently explored. Recently, a number 
of researches have been carried out and satisfactory re-
sults have been reported on the most significant antag-
onistic organisms of R. cerasi, such as entomopathogic 
fungi (Daniel, 2009; Daniel and Wyss, 2009) and en-
tomopathogenic nematodes (Koppler et al., 2003; Herz 
et al., 2006). Regarding other microorganisms (viruses 
and bacteria), there is no available data in literature on 
their effectiveness against R. cerasi. 

In a study by Daniel (2009), the efficacy of six fungi 
isolates against different stages of R. cerasi was deter-
mined under laboratory and field conditions. The iso-
lates used belong to the genera Metarhizium, Isaria and 
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Beauveria. The results were encouraging since all tested 
isolates, except Isaria farinosa Dicks, caused high mor-
tality of R. cerasi. Virulence significantly varied among 
the fungus isolates and developmental life stages of R. 
cerasi. The effect on the L3 larval stage was insignifi-
cant, and none of the tested isolates caused mortality 
higher than 25%. As opposite to larvae, adult flies were 
found to be very sensitive to all fungal isolates tested. 
High mortality of 90-100% during the pre-ovipositing 
period caused by B. bassiana and I. fumosorosea Wize 
led to a significant reduction in oviposition. Also, soil 
treatment with entomopatogenic fungi demonstrated 
a high efficacy of 42-83%, and oviposition was reduced 
39-73%, depending on fungal isolate (Daniel, 2009). 

Under field conditions, the strategy of soil treat-
ment with entomopathogenic fungi for the control of 
emerged adults, the use of certain equipment for attrac-
tion and extermination of adult flies and foliar appli-
cation of isolates as mycoinsecticides were also assessed 
(Daniel, 2009). The results provide a solid basis for de-
termining the best strategy for securing a high quality 
of sweet cherries. Also, it was pointed out in the con-
clusions that four treatments of B. bassiana (product: 
Naturalis-L) made an adequate and economically feas-
able strategy for controlling R. cerasi (Daniel, 2009). 

A large number of parasitoids and predators have 
been registered for the control of fruit flies. Accord-
ing to data from several studies so far, over 20 species 
of R. cerasi larval and pupal parasitoids have been de-
scribed (Hoffmeister, 1993; Lopez et al., 1999; Sivin-
ski et al., 2001). The most significant species are Opi-
us magnus Fischer causing 10-30% (Monako, 1984) 
and Opius rhagleticolus Sachtl. causing 22-32% of R. 
cerasi larval parasitism in Poland (Leski, 1963). Mitić-
Mužina (1960) determined three parasite species (O. 
rhagoleticolus, O. testaceus Wesmael and Aspilota sp.) 
when rearing pupae that had been collected from nat-
ural environments in Serbia, and the level of parasitism 
was low, only 3.3%. However, pupa parasitoids have 
greater importance in Central Europe, the most sig-
nificant being Phygadeuon wiesmanni Sachtl. (Wies-
mann, 1933a; Vogel, 1950). According to literature da-
ta, this parasitoid was found in one study to cause pu-
pae mortality that was as high as 72% (Boller, 1966b; 
Engel, 1976).

Wiesmann (1933b) identified two Odontothrips sp. 
predator species that attack R. cerasi eggs in a relative-
ly low percentage of 10%. Far more importance is giv-
en to larval predators (as soon as they leave cherries) 
than to predators of pupae and young adults (imme-
diately after eclosion). Ants are named as one of the 

most important predators, as well as insects belong-
ing to the families Carabidae and Staphylinidae (Wi-
esmann, 1935a; Boller, 1966b). 
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Rhagoletis cerasi Loew 
(Diptera, Tephritidae)  
– biološke karakteristike,  
štetnost i suzbijanje

REZIME

Evropska trešnjina muva, Rhagoletis cerasi Loew (Diptera: Tephritidae), veoma destruk-
tivna štetočina u zasadima trešnje i višnje, rasprostranjena je širom Evrope i u umerenim re-
gionima Azije. Redovno se javlja u svim proizvodnim područjima ovih vrsta voćaka u Srbi-
ji, oštećujući do 10% plodova u komercijalnoj proizvodnji, a u zasadima i na pojedinačnim 
stablima gde se ne sprovode mere zaštite i do 100%. 

Trešnjina muva u uslovima Srbije najčešće napada i oštećuje plodove kasnih sorata treš-
nje (Van, Stela, Hedelfinger, Bing, Lambert, Drogan’s Yellow). Po završenoj berbi trešanja 
imago prelazi na višnju i nastavlja sa ishranom i ovipozicijom u poluzrele plodove višnje 
(najzastupljenija: domaći ekotip oblačinska višnja). Svojim aktivnostima larve oštećuju plo-
dove i oni postaju neupotrebljivi za ishranu u svežem stanju, ali i za preradu. Visok procenat 
oštećenih plodova višnje delovanjem R. cerasi je ograničavajući faktor izvoza, jer je intenzi-
tet napada na plodovima iznad dozvoljene granice. Primena pesticida za kontrolu ove šte-
točine, posebno u integralnoj proizvodnji, ograničena je na veoma mali izbor insekticida, či-
ja se primena vezuje za probleme ekotoksičnosti ostataka. Zbog toga se poslednjih godina 
sve više proučavaju alternativne metode za kontrolu populacije trešnjine muve.

U radu su prikazani dosadašnji rezultati proučavanja evropske trešnjine muve, vrlo zna-
čajne štetočine u Srbiji i drugim zemljama južne i srednje Evrope. Detaljno su opisane bio-
loške karakteristike, fenologija leta, intenzitet napada i mogućnosti suzbijanja muve u po-
dručjima gajenja trešnje i višnje.

Ključne reči: Trešnjina muva; biološke karakteristike; štetnost; suzbijanje


