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Citrus and related species of the family Rutaceae.
In Montenegro, P. citrella was first recorded in 

1995 in the area of Ulcinj (Dimić et al. 1997). After 
the first detection its spread was very fast and in less 
than three years this species has been established 
in the whole Montenegrin citrus producing area 
(Radonjić 2002, 2004). During our survey, its 
presence was detected every year infested all species 
and varieties of Citrus spp. and Poncirus sp. at the 
Montenegro seacoast (Fig. 3).

Both orchards and nurseries were found infested. 
In the orchards, the symptoms of infestation were not 
detected on the spring flush during the whole period 
of observation. The first visible symptoms were 
recorded from the end of June till the beginning of 
July. The increased activity of P. citrella was noticed 
on the summer flush, especially from mid-August. 
The infestation was the highest on the autumn new 
growth, in particular, during September and October. 
In this period was the annual peak of infestation of 

the newly formed growth, reaching almost 100%. 
In nurseries, where usually there are different host 
plants (citrus, poncirus, kumquat) and the young 
plants are regularly irrigated and fertilised, and 
successively and in continuity produce young, new 
growth, it was found that P. citrella can develop 
continuously, almost all year-round.

Panonychus citri (A)
The citrus red mite P. citri is a polyphagous species, 
found on about 100 host plants. It is best known by 
its infestation of all varieties and species of citruses. 
It originates from South-East Asia and now has a 
worldwide distribution, wherever citruses are grown 
(Anonymous 2015).

Panonychus citri was first recorded at the 
Montenegrin coast in Bar in 1950, when it caused 
serious damages and almost complete defoliation of 
the citrus trees in the area of Bar. It gradually spread 
throughout the other parts of the coast (Mijušković 

Fig. 2. Aphis spiraecola: a) colony on mandarin leaf; b) damages on mandarin leaves.
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1999) and now is widespread, present along the entire 
coastal area, both in the open field and nurseries. The 
results of earlier studies (Mijušković 1999), as well 
as of our monitoring, showed that more frequently it 
attacks satsuma mandarins (C. unshiu) and lemons, 
although it occurs also on oranges. In nurseries it 
was particularly present and usually firstly appeared 
on Poncirus trifoliata, which is almost exclusively 
used as citrus rootstock.

During the period of this survey, an increase 
in the population of P. citri was recorded during the 
summer months, particularly July – September, when 
the damages were the highest (Fig. 4). It was noticed 
that this species primarily feeds on the upper surface 
of leaves, but also on fruits and young branches. In 
our climatic conditions, it can be active during the 
whole year, although with lower population density 
in the winter months. In 2010 severe infestations were 

recorded in several mandarin orchards in the area of 
Bar and Ulcinj. Nymphs and adults were accidentally 
found in January and February 2014 in Bar. In 
nurseries the species can be active all year round if host 
plants are present. According to Mijušković (1999), 
in Montenegro P. citri can develop 15 generations, 
with two generations per month in summer. 

Dialeurodes citri (B)
The citrus whitefly D. citri is considered to be of 
oriental origin, probably Indian. Today its distribution 
is worldwide. It is one of the most polyphagous 
whiteflies and one of the most important pests of 
Citrus spp. (Cabi 2017). 

The first records for Montenegro date from the 
1970s in the area of Tivat. In the following years it 
has spread throughout the other part of the seacoast 
(Mijušković 1999). During our survey, D. citri was 

Fig. 4. Panonychus citri: a) pale discolouration of mandarin leaves and fruits as a result of feeding; b) symptoms of 
infestation on Poncirus trifoliata.

Fig. 3. Phyllocnistis citrella: a) typical serpentine mines on underside of mandarin leaves; b) serpentine mines on the fruit rinds.
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recorded every year, being more abudant in the 
localities from Herceg Novi to Budva, than in the 
area of Bar, and particularly of Ulcinj. Its presence 
was registered in the majority of the inspected 
nurseries, mostly in the mid-of-July, August and 
September (Fig. 5).

The first symptoms were noticed during April 
and May. The increase of the population and mass 
egg laying started from the end-May or in the 
beginning of June, and consequently the higher 
population density was observed in the period 
of June – September. Since 2013–2014 lower 
population density of the pest was recorded at all 
inspected localities. The pest was not found on 
kumquat and P. trifoliata. 

Aleurocanthus spiniferus (B)
The orange spiny whitefly A. spiniferus originated 
in the southeastern Asia and has spread widely in 
tropical and subtropical Asia, Africa and the Pacific. 
In Europe it was reported for the first time in Italy 
in 2008 (Porcelli 2008), and later on, in Croatia in 
2012 (Šimala & Masten Milek 2013) and Greece in 
2016 (Kypriotis et al. 2017). The species is listed as 
a quarantine threat to Europe and is included in the 
EU Annex II/A1 and in the EPPO A2 list. Although 
it is highly polyphagous, the main hosts of economic 
importance are Citrus spp. (Cioffi et al. 2013).

Aleurocanthus spiniferus was first reported 
from Montenegro in October 2013, in citrus 
orchards in the area of Boka Kotor Bay (Radonjić 
et al. 2014). In 2014 it was recorded for the first time 
in the locality Šušanj (area of Bar) in a small mixed 
citrus orchard with several mandarin, orange and 
grapefruit trees. The monitoring in 2015 resulted 
in confirmation of the same localities as in the 
previous year, while in 2016 and 2017, its spread in 

the same area was observed (Radonjić & Hrnčić 
2017). Since 2017 it has been found alongside a 
wide area of citrus production from Bar to Herceg 
Novi, with the exception of Ulcinj area (Radonjić 
2017, 2018). During the monitoring period it was 
noticed that in some cases the infestation was 
followed by serious damages as a result of feeding 
and excretion of copious honeydew, which coated 
the leaves, branches and fruit surfaces, as well as 

Fig. 6. Aleurocanthus spiniferus: a) underside of orange 
leaves with numerous puparia; b) heavy sooty mould on 
orange leaves.

Fig. 5. Dialeurodes citri: numerous adults on underside 
of mandarin leaves.
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by quick growth of heavy black sooty mould. The 
severe infestations resulted in almost completely 
black appearance of the infested citrus plants and 
drying (Fig. 6). Because of the repeated severe 
infestations, mass falling of leaves was recorded in 
several citrus orchards in the localities Baošići and 
Kumbor (in the area of Boka Kotor Bay) in 2016 
and 2017, which resulted in the reduced growth of 
the young leaves, flower and fruit settings in the 
next vegetation season. During the period of the 
survey the first deposit eggs were found in mid-
May and the infestations increased during the spring 
and summer season. A peak of the adult population 
usually appeared in mid- or late July and early or 
mid-September. During this survey A. spiniferus 
was not recorded in the area of Ulcinj and there were 
no signs of its presence in nurseries.

Ceratitis capitata (B)
The Mediterranean fruit fly C. capitata is one of 
the most widespread pest species in the family 
Tephritidae. As a highly polyphagous one that infests 
the fruits of 374 species, it is marked among the 
world’s most damaging pests for fruits and vegetables 
(Liquido et al. 1998). Despite its Afrotropical origin 
it is the only species within the genus Ceratitis 
that readily colonises tropical and mild temperate 
habitats far outside of its home range (Gilstrap & 
Hart 1987, cited in De Meyer et al. 2002).

In Montenegro C. capitata is considered as one 
of the key citrus pests, established in the early 2000s. 
However, its presence in the Mediterranean region for 
more than 100 years was not a subject to permanent 
monitoring in Montenegro. Some reports mention the 
sporadic detection and very low population densities in 
the past (Mijušković 1959, Velimirović 1988, 1989, 

1990). Continuous monitoring using different types of 
traps (McPhail, Tephri and Jackson) and attractants 
(angelica seed oil, hydrolysed protein and ammonium 
salt, para-feromone Trimedlure and 3-component 
female biased dry food attractant) started in 2002 
and is still ongoing. The results of the monitoring 
showed the presence of C. capitata alongside the 
whole coastal area, with higher population numbers 
in the western part (the area of the Boka Kotor Bay) 
and with distinct seasonal population fluctuations 
(Radonjić et al. 2013). In general, the captures of 
flies were recorded from the end of June until the end 
of December. The population density was very low in 
July and August; it increased slowly from the end of 
August through the first half of September and peaked 
from mid-September to the end of October. The adult 
activity ended in December (Radonjić et al. 2013). 
The infested citrus species that have been detected 
since 2002 include mandarins, oranges, lemons, 
and grapefruits. In terms of economic impact, the 
infestations of mandarins have been of key importance 
for the citrus production in Montenegro (Fig. 7). 
During the monitoring period, the first symptoms were 
noticed on the earliest mandarin varieties (Wakyiama 
and Chahara) from mid- to late September, while 
on the later varieties (Satsuma mandarins, mandarin 
Unshiu – variety Owari) the symptoms were observed 
from October to mid-November.

Aleurothrixus floccosus (C)
The woolly whitefly A. floccosus is of neotropical 
origin. In the early 1970s it was reported in Europe 
(Spain and southern France), and later recorded 
in other countries in the western and southern 
Mediterranean Basin and the Middle East (Cabi 
2018b). Although this species is polyphagous, in 

Fig. 7. Ceratitis capitata: a) adult on mandarin fruit; b) damaged mandarin with typical signs on the outside of the fruit.
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the newly introduced environment, such as the 
Mediterranean, it shows marked preference for the 
family Rutaceae, particularly for the genus Citrus 
(Cravedi et al. 2008, Cabi 2018b).

In Montenegro A. floccocus was first recorded 
in 2001 in one citrus producing orchard in Budva 
(Radonjić & Hrnčić 2003) (Fig. 8). In the following 
years, the species was not found out of its first 
detection site. The first symptoms outside the area 
of Budva were recorded in July 2013 in the citrus 
orchards of Bar, and in 2014 in the area of Bar and 
Ulcinj (Radonjić 2014b) and in the area of Boka 
Kotor Bay, at the localities Baošići, Đenovići, and 
Herceg Novi. Although the pest showed slow and 
gradual spread in the following years, and currently 
is present in wider part of the coast (Boka Kotor 
Bay, Budva, Bar, Ulcinj), its population density was 
ranked as low at all localities, where its presence 
was confirmed. It was noticed that the colonies were 
usually developed together with D. citri, and less 
commonly with A. spiniferus. The visual inspection 
showed (similar with other two aleyrodid species) 
that after its overwintering (in the nymphal stage) 
the population continued its development in the 
beginning of the spring. New visible symptoms 
were usually recorded from May – June, when 
adults’ appearance was also noticed. The first eggs 
in the characteristic circular or semicircular patterns, 
usually surrounded by light dusting of waxy scales, 
were recorded in June. During the monitoring period 
there were no signs of pest presence in the nurseries.

Metcalfa pruinosa (C)
The citrus flatid planthopper M. pruinosa is nearctic 
species recorded for the first time in Europe from 
Italy (1979), and then spread and established in 
many other European countries (Cabi 2018c). It is 

highly polyphagous and found on a wide range of 
woody and herbaceous plants, in addition to citruses.

After its first detection in Montenegro in 2003, 
in the area of Skadar Lake, on Robinia pseudoacacia 
(Hrnčić 2003), this pest spread throughout the 
coastal area (Bar and Ulcinj) (Hrnčić et al. 2007). 
The visual inspections showed its presence on a 
wide number of ornamental and cultivated plants, 
on fruit species, and particularly on citruses (Fig. 
9). The presence of M. pruinosa on citruses was 
recorded both in the orchards and in the nurseries 
(particularly in the area of Bar). Its gradual spread in 
the rest of the seacoast (from Budva to Herceg Novi) 
with scarse presence on citruses was observed since 
2009. The larvae predominated in June, while the 
adults in July, with decreasing number in August. In 
several cases we noticed single adults, the latest was 
in mid-September. During this survey, M. pruinosa 
was found to be more abundant in the area of Bar 
and Ulcinj than in the other parts of the seacoast. Our 
results showed that in the recent years the presence 
of M. pruinosa was not as abundant as in the years 
after its first detection. In 2018 it was not found on 
citruses, neither in the orchards nor in the nurseries.

Aculops pelekassi (C)
The pink citrus rust mite A. pelekassi is a pest widely 
distributed in most of the citrus-growing areas of the 
world (Tsuchida & Masui 2020).

In Montenegro, A. pelekassi was registered for 
the first time in 1962 in Bar (Mijušković 1999). Now 
it has been present along the whole seacoast although 
not abudant. A greater number was registered in the 
area of Bar and Ulcinj (Fig. 10). In 2010 it was found 
more abundant in several citrus orchards in the area 
of Budva (Lastva Grbaljska). Sporadic presence was 
noticed in the area of Boka Kotor Bay.

Fig. 8. Aleurothrixus floccosus: larval instars on underside 
of mandarin leaves covered with white waxy filaments.

Fig. 9. Metcalfa pruinosa: adult and waxy exudate on the 
terminals of mandarin twig.
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According to Mijušković (1973), A. pelekassi 
overwinters in citrus buds, usually from October to 
April. During our survey, the first symptoms of fruit 
distortion were registered from mid-August and in 
September. It was also found that the species caused 
the most severe damages to C. unshiu, and to oranges. 
In 2003–2005, serious damages were registered in 
the several mandarin orchards in the area of Bar and 
Ulcinj. The damages were particularly visible on 
fruits. The species was not registered in nurseries.

Chrysomphalus dictyospermi (D)
The dictyospermum scale C. dictyospermi is native 
to the southern China and is widely distributed in the 
tropical and subtropical areas. It is present in many 
Mediterranean countries (Cabi 2018d). It is highly 
polyphagous with Citrus spp. as one of the principal 
hosts (Bayindir & Birgücü 2016 and references 
therein).

In Montenegro, the species was found along 
the whole seacoast, although its presence was 
limited to single citrus trees, or orchards. It was 
found primarly on leaves and fruits (Fig. 11). During 
2009–2011 severe infestations of certain single trees 
were recorded at the localities of Đenovići, Herceg 
Novi, and Tivat, in September and October. The first 
visible symptoms were detected in June and early 
July. The pest was sporadically found in nurseries, 
except in 2007 and 2010, when severe symptoms 
were registered on lemon and mandarin nursery 
plants at Bar and Đenovići.

Planococcus citri (D)
The citrus mealybug P. citri most probably originated 
from China; now the species is distributed worldwide. 
It is polyphagous, although mostly present on 
different citrus species, especially on lemon, orange 

and mandarins. It causes the highest damages on 
Citrus spp. among all mealybugs in the Mediterranean 
region (Cravedi et al. 2008, Cabi 2018e).

During the period of our survey P. citri was 
found sporadically along the whole seacoast, though 
more frequently in the area of Boka Kotor Bay. In 
2010–2011 severe infestations of the orange trees 
were registered at two localities in Herceg Novi 
(in the urban area of the city) and at one locality in 
Kumbor, Đenovići, and Tivat. Infestations occured 
on single citrus trees (Fig. 12). At the locality 
Đenovići in small mixed orchards, in which up to 
10 citrus trees were grown, the infestations were 
detected only in two trees positioned in the shaddy 
part of the property. In 2012 and 2015 similar 
infestation was observed at one locality in Bar. 
Severe symptoms of infestation were recorded from 
July and in the following months. At one locality in 
Herceg Novi P. citri was found on lemon. The pest 
was not found in nurseries.

Fig. 10. Aculops pelekassi: ‘bronzing’ of infested 
mandarin fruit.

Fig. 11. Chrysomphalus dictyospermi: colony and 
symptoms on infested leaves and fruit.

Fig. 12. Planococcus citri: damage on fruit.
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Icerya purchasi (D)
The cottony cushion scale I. purchasi is of Australian 
origin, but has become a cosmopolitan pest, distributed 
throughout the tropic and sub-tropic regions. It 
is polyphagous with wide host range. The most 
preferable citruses were the orange and clementine 
trees (Pollini et al. 2002, Cravedi et al. 2008). 

At the Montenegro seacoast, I. purchasi was 
found in the 1950s, in the area of Herceg Novi and 
Bar, although only on single citrus trees. Even later 
no serious damages were observed (Mijušković 
1999). During our survey it was recorded at almost 
all localities, on single trees, usually on the young 
branches, the underside of the leaves, and the stems 
of the fruits (Fig. 13). In 2013–2015, I. purchasi 
was more abundant at some localities in Bar, Ulcinj 
and Herceg Novi, but not widespread within the 
inspected orchards. No serious damages were 
recorded during this survey. The pest was found in 
nurseries in Bar in several consecutive years (2010–
2017) and at Herceg Novi in 2017.

The olive scale Saissetia oleae (D)
The olive scale S. oleae, which originated from 
South Africa, is now distributed worldwide. It is a 
polyphagous species and an important pest on the 
olive and citrus trees (Cravedi et al. 2008, Byron et 
al. 2015, Cabi 2018f). 

During our survey this species was detected 
along the whole seacoast, although slightly more 
numerous in the area of Bar and Ulcinj (probably 
because this is the most important olive growing 
region in Montenegro) (Fig. 14). The presence of 
the pest was usually registered on single trees or 
small group of citrus trees. The pest was not found 
in nurseries.

Coccus hesperidum (D)
The brown soft scale C. hesperidum is a 
cosmopolitan and polyphagous pest species widely 
distributed in the tropical and subtropical regions. It 
causes occasional problems on citrus plants (Oepp/
Eppo 2004). 

The species was detected in Montenegro 
during the 1950s. It was recorded along the whole 
coastal area, on all citrus species, and occasionaly 
of higher abundance (Mijušković 1999). During 
our survey it was found along the whole seacoast, 
ussualy on single citrus trees in the backyards and 
occasionally on nursery plants (Fig. 15). In 2008, 
2011, and 2012 severe infestations of single citrus 
trees (mandarin and orange leaves) were registered 
in the areas of Bar and Tivat.

Coccus pseudomagnoliarum (D)
The grey citrus scale C. pseudomagnoliarum is of 
Asian origin. In Italy, after the first detection in 
1970, it was considered among the most harmful 
citrus pests. Nowadays, it has become very rare in 
citrus fruit areas. According to Masten Milek et 
al. (2017) C. pseudomagnoliarum is widespread 
on citrus plants within the majority of the Croatian 
coastal area and has significant economic impact.

This species was recorded in Montenegro in 
1964 and considered to be present on citruses along 
the whole coastal area. In the past, the pest was the 
most widespread and abundant coccid on citruses 
in Montenegro (Velimirović 1986). The same 
author listed the coccid species found on citruses 
in the southern part of Montenegro with special 
emphasis on C. pseudomagnoliarum. The presence 
of parasitoid species (Aphelinidae, Encyrtidae) 
and predators (Coccinelidae, Miridae) recorded by 
Velimirović (1986, 1994) has an important role in 
maintaining the balance of the natural conditions and 
decreasing the population of C. pseudomagnoliarum 

Fig. 13. Icerya purchasi: adults and juveniles on a citrus leaf.

Fig. 14. Saissetia oleae: scale on a citrus twig.
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with around 80%. During our survey the pest was 
found both in orchards and nursery plants, although 
not abundant. It was found on single citrus trees, 
developing colonies on their leaves and branches 
(Fig. 16). It was not found on fruits.

Aceria sheldoni (D)
The citrus bud mite A. sheldoni commonly infests 
the lemons and, in some regions of the world, also 
the sweet oranges (var. Navels, Valencia) and other 
species and varieties of citruses (Jeppson et al. 1975, 
Vacante & Bonsignore 2016).

In Montenegro this species was officially 
confirmed to be present along the whole seacoast in 
1969 (Mijušković & Tomašević 1975). During our 
survey, A. sheldoni was found more frequently in the 
area of Bar on single lemon trees and in nurseries 
also on lemons (Bar, Đenovići, Ulcinj) (Fig. 17). 
The characteristic symptoms of the infestation 
were shortened twigs with weak growth. The leaves 
produced on those twigs were small and malformed 
with irregularly indented margins. The infested 
fruits showed serious malformation. 

Polyphagotarsonemus latus (D)
The broad mite P. latus is spread worldwide, highly 
polyphagous and capable of attacking more than 60 
botanical families (Petanović 2004). It is distributed 
in the field in tropical regions and in greenhouses in 
temperate regions on numerous agricultural crops, 
ornamentals, and wild plants (Jeppson et al. 1975).

The pest was detected for the first time in 
Montenegro in 2006, on sweet pepper in several 
greenhouses near the city of Podgorica (Hrnčić 
& Radonjić 2010). During a regular inspection of 
nurseries in 2009, at the locality of Đenovići, it was 
found on the mandarin, lemon and orange nursery 

plants with symptoms of leaves distortion: leaves 
light green and rough, narrowed, crinkled and 
distorted with downward curled marginsor without 
developed one half of the leaf; internodes detected 
as shorter than normally (Fig. 18). This was the first 
and the only confirmation of its presence on citruses 
in Montenegro (Radonjić & Hrnčić 2010). 

Tetranychus urticae (D)
The two-spotted spider mite T. urticae is a 
cosmopolitan and the most polyphagous species of 
the spider mites reported from over 150 host plant 
species of economic value (Zhang 2003). It is one 
of the key pests of citruses in the Mediterranean 
region and a key pest of citruses in Spain, especially 
of clementines (Abad et al. 2006). 

In Montenegro, this species was first detected in 
2004 on citrus plants in one nursery at the locality 
of Đenovići. At the same locality, the pest was found 
on lemon and orange nursery plants in 2005, as well 
as on mandarins in 2006. In 2007 the infestations 
were detected for the first time outside the nursery, in 
a mandarin producing orchard in Ulcinj (Radonjić 
2007). The initial symptoms of infestation in orange 
and mandarin trees were visible on the upper leaf 

Fig. 15. Coccus hesperidum: infested leaf and sooty 
moulds developed on excreted honeydew.

Fig. 16. Coccus pseudomagnoliarum:  colony on a twig.



646

Radonjić S. & S. Hrnčić

side as a slightly elongated protuberance, which turns 
yellowish over time (Fig. 19). On the lower surface, 
there was a corresponding concavity, where the 
webbing was formed. In lemons, the initial symptoms 
were chlorotic spots visible on both sides of the leaf. 
The appearance of a slight protuberance on the upper 
leaf side that gradually changes its colour from 
yellow to bronze was a later symptom. After 2009 the 
presence of T. urticae was not recorded in the nursery 

at Đenovići or in any other of the inspected nurseries. 
The species population was very low in the citrus 
producing orchards in Ulcinj in 2008 and 2009. The 
situation was the same in Bar in 2012. 

Conclusions
Our review of published and field survey data revealed 
a total of 20 pest species recorded on citrus plants at 
the Montenegro seacoast. They included five species 
of mites (Acari) and 15 species of insects (Hemiptera, 
Lepidoptera, and Diptera). The three species 
recorded throughout the whole growing season, most 
widespread and with the highest abundance were 
A. spiraecola, P. citrella, and P. citri. Of them, the 
spirea aphid A. spiraecola was the most common and 
with the highest population abundance in summer 
and autumn. Among the recorded species, the 
Mediterranean fruit fly C. capitata  was considered the 
most important pest for the fruit production, followed 
recently by the orange spiny whitefly A. spiniferus. 
The most damaging for the nursery production was 
the citrus leaf miner P. citrella, followed by the citrus 
red mite P. citri and the citrus whitefly D. citri.

Acknowledgements: We are grateful to the Directorate for Food 
Safety, Veterinary and Phytosanitary Affairs, and the Ministry 
of Science of Montenegro for the continual financial support. 
We would like to thank the Ministry of Science for funding a 
bilateral project between Montenegro and PR of China: ‘Pests 
from order Hemiptera (Aphididae, Aleyrodidae and Psyllidae) on 
citrus and their natural enemies in Montenegro and PR of China’ 
(2013−2014). We are also grateful to the entomology technician 
Milorad Raičević for his help in the field and laboratory work, 
and especially to the fruit producers and growers who allowed us 
to conduct sampling from the infested plants and to set up traps 
in their orchards throughout the years of this survey.

Fig. 17. Aceria sheldoni: heavy distorted lemon fruit.

Fig. 18. Polyphagotarsonemus latus: heavy distorted 
leaves of an orange nursery plant.

Fig. 19. Tetranychus urticae: concavities on the underside 
of a leaf with slight webbing.
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