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Flea beetles (Coleoptera: Chrysomelidae) 
associated with purple loosestrife, 

Lythrum salicaria, in Russia

Margarita Yu. Dolgovskaya,1 Alexander S. Konstantinov,2 
Sergey Ya. Reznik,1 Neal R. Spencer3 and  Mark G. Volkovitsh1

Summary

Purple loosestrife, Lythrum salicaria L., has become one of the more troublesome wetland exotic inva-
sive weeds in Canada and the United States from initial introductions some 200 years ago. In the US,
purple loosestrife has spread to most of the contiguous 48 states (no records from Florida) with the
highest density in the north-east. L. salicaria is now recorded in all Canadian provinces with the excep-
tion of Yukon and the North-West Territories. A biological control effort begun in the 1970s resulted
in the introduction in the 1990s of four insect species: a root-boring and a flower-feeding weevil, and
two leaf beetle species (both adults and larvae are leaf feeders). As long-term impact assessments of
these introductions are conducted, additional research is looking at other potential biological control
agents, particularly insect species attacking both leaves and roots of the target plant. Thus, flea beetles
with root-feeding larvae and leaf-feeding adults may be of value. Purple loosestrife is widespread in
Russia in wet meadows, riverbanks and other moist habitats from the Baltic region to eastern Russia.
Literature searches, studies of museum collections and ecological observations in the field and the
laboratory suggest that a number of flea beetle species feed on L. salicaria, of which the oligophagous
Aphthona lutescens with a flexible life cycle and two-fold impact on the host (larvae are root-borers
and adults are leaf feeders) appears to be a particularly promising biocontrol agent.

Keywords: Aphthona lutescens, flea beetle, biological control, Lythrum salicaria, purple 
loosestrife. 

Introduction

Purple loosestrife, Lythrum salicaria, is a deep-rooted
perennial plant of Eurasian origin infesting wetlands
and semi-aquatic habitats. It has become a particularly
troublesome species in both the US and Canada,
spreading over 48 states from Maine to California and
in all but the two most northern provinces of Canada
(Stuckey 1980, Thompson et al. 1987, Mal et al. 1992,
Mullin 1998). Since the 1970s, a biological control
research program targeting this weed has resulted in the

introduction of four phytophagous insect species. Two
weevil species, the root-borer, Hylobius transversovit-
tatus Goeze, and a flower and seed-feeding weevil,
Nanophyes marmoratus Goeze (Coleoptera: Curculion-
idae), are now established in the US and Canada. Two
leaf beetles, Galerucella calmariensis L. and G. pusilla
Duft. (Coleoptera: Chrysomelidae) whose adults and
larvae feed on the above ground portions of L. salicaria
have also become widely distributed (Batra et al. 1986,
Blossey & Schroeder 1995, Hight et al. 1995).

The four introduced insect biocontrol agents are well
established and local impact on purple loosestrife has
occurred (Hight et al. 1995, Katovich et al. 1999,
Katovich et al. 2001). However, The Invaders database
(www.invader.dbs.umt.edu) lists purple loosestrife as
noxious in 18 states (Anderson 1995, Hager & McCoy
1998, Mullin 1998, Blossey et al. 2001), although it has
been argued that the environmental impact of purple loos-
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estrife in North America has been overrated (Hager &
McCoy 1998). Based on future potential need, research
on new biocontrol agents was conducted.

Previously, the search for loosestrife biocontrol
agents was concentrated in western and central Europe
(Batra et al. 1986, Blossey 1995), although the natural
range of L. salicaria is spread over Eurasia. In Russia,
purple loosestrife is rather common in wet meadows,
riverbanks and other flooded locations. For this reason,
exploration for new biocontrol agents has been
conducted in Russia. Among other phytophagous
insects associated with L. salicaria, four species of flea
beetles (Coleoptera: Chrysomelidae) were studied in
the field and two species were screened for host specif-
icity for purple loosestrife.

Materials and methods

Most of the field collections and field observations
were conducted in Krasnodar territory (Russia). In
addition, the search for potential purple loosestrife
biocontrol agents was performed in natural stands of L.
salicaria from north-western Russia (Karelia and
Leningrad province) to the Caspian Sea (Kalmykia and
Astrakhan province).

Laboratory studies were conducted in the Zoological
Institute of the Russian Academy of Sciences,
St Petersburg, Russia. Plants for the laboratory experi-
ments were grown in a greenhouse and biological
observations made as noted below. Standard moder-
ately wet soil in 500 mL pots was used and artificial
light was provided by special fluorescent lamps (Osram
Fluora®) adapted to photosynthesis. L. salicaria plants
were started from roots and stem parts collected in
natural environments in Krasnodar territory. Raspberry
(Rubus idaeus) and strawberry (Fragaria magna)
plants used for host-specificity tests were grown under
the same conditions from commercially supplied trans-
plants of local varieties. These two plant species were
selected for preliminary host-specificity tests because
earlier studies with Galerucella calmariensis L.,
another leaf beetle that fed on L. salicaria, have shown
that several Rosaceae, and particularly Fragaria ×
ananassa, were rather suitable for adult feeding and
survival (Kaufman & Landis 2000).

For insect rearing, biological observations and
experiments, certain plants were covered with trans-
parent individual cages of 20 cm diameter and 35 cm
height. Separate leaves (leafstalks wrapped with wet
cotton and placed in a small plastic tube filled with
water) were used to feed individual adults in Petri
dishes. Every second day, host plant leaves were
changed, and laid eggs collected and counted.
Collected eggs were placed on damp filter paper in
small Petri dishes. Eclosed larvae were collected daily
and transferred with a small brush onto stem bases of
potted plants under the same greenhouse conditions.

Adult host specificity was tested using several
methods. Feeding, survival and oviposition of indi-
vidual females under choice/no choice conditions was
recorded in Petri dishes with host and/or non-host plant
leaves (as described above). In addition, adult feeding,
oviposition and progeny survival were checked under
choice/no choice conditions on potted plants. Larval
feeding specificity was tested in no-choice conditions
by transferring neonate larvae to the stem bases of host
and non-host plants.

Most of the biological observations were made in
bioclimatic chambers with a 15h photoperiod and
constant temperatures of 15, 20, and 25°C. Biological
observations and host specificity-tests with potted plants
were conducted under greenhouse conditions (11h
photoperiod, temperature ranging from 22 to 27°C).
Other details of the methods are given with the results.
Data obtained were treated by standard descriptive statis-
tics (in text and tables, means and SD are given). When
necessary, means were compared by Student’s t-test.

Results 

Following is the list of flea beetle species collected
from L. salicaria with short notes on their biology and
biocontrol potential.

Altica lythri Aube.

This species was quite common on L. salicaria in
Krasnodar territory. Preliminary observations in field
and laboratory conditions suggest that A. lythri exhib-
ited a rather wide host range. Under natural conditions,
adult feeding was recorded on various plants from
different families (Medvedev & Roginskaya 1988,
Dubeshko & Medvedev 1989). Thus, this species was
not used in the further studies.

Longitarsus callidus Warch.

As far as we know, species of this genus have never
been recorded on Lythrum, at least in most of the Palae-
arctic (Medvedev & Roginskaya 1988, Doguet 1994).
L. callidus is known to occur from France to Kaza-
khstan (Gruev & Döberl 1997). Its host associations are
very poorly known. It is tentatively recorded on Lysi-
machia vulgaris L, Teucrium sp. and Stachys sp.
(Doguet 1994), but these records may be the results of
misidentifications. In nature, L. callidus was collected
at the beginning of May, only on L. salicaria. Only 12
adults were collected and 5 of them were ovipositing
females. Under laboratory conditions, adults markedly
preferred purple loosestrife to strawberry or raspberry
leaves (practically no damage to these two species was
recorded). The mean lifetime duration was 21 ± 15 days
from the beginning of observation, daily fecundity was
2.8 ± 2.4 eggs/female/day, total lifetime fecundity, 54 ±
30 eggs.
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Lythraria salicariae Pk. 
This species was occasionally collected on L. sali-

caria in Krasnodar territory, together with Aphthona
lutescens. The data from the literature are rather contra-
dictory. Medevdev & Roginskaya (1988) listed Lysi-
machia spp. as the most common host plants, although
they also noted feeding on L. salicaria. Dubeshko &
Medvedev (1989), however, stated that feeding on
Lythrum is doubtful. Our observations suggest at least
adult feeding on Lythrum, but because of the small
number of individuals collected, laboratory tests were
not performed.

Aphthona lutescens Gyll.
This species was the main object of our investiga-

tions. It is fairly widespread in European Russia,
Caucasus, middle Asia, northern Africa, southern
Siberia and Mongolia (Konstantinov 1998). According
to the literature, adults and larvae fed mostly on L. sali-
caria (Medvedev & Roginskaya 1988, Dubeshko &
Medvedev 1989). It was also recorded on Filipendula
ulmaria (Putele 1970) and Mentha aquatica (Konstan-
tinov 1996), but these records need verification.

At the end of May 2002, ca. 20 adults of Aphthona
lutescens were collected from L. salicaria in Krasnodar
territory. Laboratory biological observations were
started on May 29. At this time, only two females laid
eggs. Soon, one after another, females started to
oviposit. At temperatures of 20 and 25°C, the mean
fecundity of ovipositing females was 3.1 ± 2.9 and 5.0
± 4.1 eggs/female/day, egg survival was 73 and 51%,
and the mean time of embryo development was 11.9 ±
1.2 and 7.7 ± 1.2 days, respectively. At the end of
August, under both temperature regimes, a few females
collected in May continued to oviposit, but by the end
of October, all had died. Maximal lifetime fecundity in
these females was 418 eggs/female (see Table 1).

Eggs laid by females collected in May were used to
establish a laboratory colony and, in the middle of July,
the first adults of the new laboratory generation emerged.
The larvae developed on roots of potted L. salicaria
plants under greenhouse conditions. Under these condi-
tions, development from egg to adult stage took about 30
days. Some of the females of the F1 laboratory generation

soon started to oviposit. The F1 generation, reared again
in the greenhouse, produced adults in 30–40 days (F2). 

In July 2002, more than 100 A. lutescens adults were
collected from the same location. Beginning July 15,
oviposition was recorded in the laboratory at constant
temperatures of 15, 20, and 25°C. The mean fecundity
of young ovipositing females at these temperatures was
2.1 ± 1.6, 5.7 ± 4.9 and 6.7 ± 4.8 eggs/female/day,
respectively, i.e. significantly (t-test, p<0.05) higher
than in overwintered beetles under the same conditions.
The mean time of embryo development at 15, 20 and
25°C was 27 ± 3, 11.5 ± 1.3 and 7.7 ± 0.8 days, respec-
tively. Thus, the rate of embryo development depends
linearly on temperature with an approximate threshold
of ca. 10°C and the sum of effective temperatures esti-
mated at ca. 120 degree-days.

Most of the females collected at the end of summer
did not lay eggs. Dissections revealed well developed fat
body, suggesting diapause. At the end of October,
diapausing adults were placed in low temperature condi-
tions to imitate wintering (food was still provided).
After four months (end of February), beetles were trans-
ferred to high temperatures of 15, 20 and 25°C. At all
temperatures, oviposition was observed in certain of the
females suggesting successful reactivation.

Host specificity of adult feeding was estimated in
no-choice tests conducted with the females of the first
natural generation simultaneously collected at the same
location. The results (Table 2) suggest that both straw-
berry and raspberry leaves are suitable for adult feeding
and survival (at least, at the studied sample size, the
decrease in adult survival was insignificant). However,
the percentage of ovipositing females also decreased
when fed with non-host plants, and the sharp decrease
in mean total fecundity was significant.

In choice feeding tests, adults markedly prefer purple
loosestrife to strawberry or raspberry. When the choice
between purple loosestrife and strawberry was offered
to six adults kept in Petri dishes and the feeding of each
beetle separately recorded every second day during 60
days, feeding on purple loosestrife was observed on
87% of the occasions while that on strawberry on only
7% of occasions. Observations conducted in the tests
with the choice between purple loosestrife and raspberry
gave similar results (81 and 14%, respectively).

Table 1. Results of laboratory biological observations on Aphthona lutescens collected in natural conditions (Krasnodar
territory, Russia).

Data Collection dates

May 23 July 6 July 28

Total number of adults observed 11 41 10
Ovipositing females (number and % of adults) 6 (55%) 17 (42%) 1 (10%)
Preoviposition period (days)a

a The period from the beginning of observation to first oviposition.

4.7 ± 7.7 9.6 ± 2.6 0
Mean fecundity during the observation period (eggs/female/day) 3.4 ± 1.0 5.7 ± 3.6 2.6
Total fecundity during the observation period (eggs/female) 208 ± 136 157 ± 130 129
Total adults survival till November 1 (%) 0 54 60
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In the middle of August, feeding and oviposition
tests were conducted on potted plants with the first
generation adults. The results (Table 3) agree well with
our earlier data. Larval transfer on potted plants in no-
choice conditions revealed that successful larval devel-
opment occurred only on L. salicaria.

Impact on the host was evaluated under laboratory
conditions. Larvae fed on small secondary roots and at
high density (more than 15 mature larvae per plant)
caused significant damage and wilting of the potted
host plant.

Discussion

Field observations, data obtained from literature
(Medvedev & Roginskaya 1988, Dubeshko &
Medvedev 1989), and unpublished data from collec-
tions of the Zoological Institute (St Petersburg, Russia)
suggested that Aphthona lutescens is fairly widespread
and common from European Russia to eastern Siberia,
although the flea beetle can be collected only in large
dense patches of purple loosestrife. A. lutescens is the
only species of the genus Aphthona known to feed on
purple loosestrife. It can sometimes be confused with
Lythraria salicariae since both are of similar body
shape, size and yellowish in colour with a darker strip
along the suture. A. lutescens can be easily separated
from L. salicariae based on the confused punctation of
elytra. Other characters are given by Konstantinov &
Vandenburg (1996).

The combination of our field survey and laboratory
observations suggests the following life cycle of A.
lutescens in Krasnodar territory. Adults overwinter in
leaf mulch or in the soil and emerge at the beginning of
May, soon after purple loosestrife produces vegetative
growth. This time of emergence is suggested by the
relatively short preoviposition period in adults
collected on May 23 (Table 1). Specifically, most of the

females collected were already ovipositing and only
one female started oviposition 20 days after the begin-
ning of observation (which indicates that it was still in
diapause when collected). On the other hand, no beetles
were collected in the same location in the middle of
April. Thus, adult emergence can be approximately
positioned at the end of April to early in May.

Under laboratory conditions, the mean duration of
oviposition in overwintered females was 70 days (i.e.
till the middle of August, although the last female of
this cohort continued to lay eggs until the end of
September). However, none of the adults collected in
May survived until November, which suggested the
absence of the second winter diapause, at least among
the adults studied. Thus, we suppose that, under field
conditions, some of the overwintering adults survive to
the end of summer, although the sharp decrease in the
adult population recorded in June, suggest that many of
them died relatively soon after emergence.

Under greenhouse conditions, at a mean temperature
of ca. 25°C, the duration of development from egg to
adult stage was ca. 30 days. Considering the tempera-
ture in May–June (daily means, ca. 20°C) we suppose
that, in natural conditions, emergence of the first gener-
ation adults begins at the end of June, two months after
the reactivation of the maternal females. In the begin-
ning of July, a sharp increase in population density was
recorded during our field survey. 

At least some of the newly emerged adults of the F1
laboratory generation soon started to lay eggs. Almost
half the adults collected in the field in the Krasnodar
territory on July 6 started to oviposit when observed in
the laboratory, although the mean pre-oviposition
period in this cohort of females was almost twice as
long as in the overwintering generation (Table 1),
suggesting that many of the females were not yet ready
to oviposit and the development of their ovaries
continued in the laboratory.

Table 2. Biological characteristics of A. lutescens when fed with purple loosestrife, straw-
berry, or raspberry in no-choice adult feeding test.

Data Food plant 

Purple loosestrife Strawberry Raspberry

Number of females studied 41 10 10
Ovipositing females (%) 42 30 30
Total fecundity, eggs/female 157 ± 130 34 ± 39 a

a  Significantly (p<0.05) different from the control fed with purple loosestrife.

11 ± 9 a

Adults survival during 60 days, % 70 60 40

Table 3. No-choice test with adults in potted plants in greenhouse conditions (5 beetles per
plant, 3 plants per each plant species for 30 days).

Test plant Adult survival Plant damage New generation  recorded

Leaves Roots

Purple loosestrife 53%, n=15 Medium damage Heavy damage Larvae, pupae, adults
Strawberry 33%, n=15 Medium damage No damage Absent
Raspberry 40%, n=15 Medium damage No damage Absent
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Under natural conditions, the second generation may
not emerge until the middle of August. It is not clear if
some of them laid eggs before diapause, but obviously
most of the second-generation adults enter diapause
controlled by some environmental cues, which have not
been investigated in this species. Even at the end of
July, only one of 10 females collected was ovipositing,
yet more than half survived until November (i.e.
diapaused).

Our results made it possible to develop a preliminary
description of the life cycle that contributes to the
survival of A. lutescens under a wide range of climatic
conditions and natural zones from dry steppes (north
Caucasus) to cold wet meadows close to the Arctic
Circle (Karelia) and also in sharply continental areas of
eastern Siberia. All the overwintered females laid eggs.
Then, in each following generation, some of the adults
diapaused just after emergence while some of females
started oviposition but retained the ability to diapause.
This flexible life cycle is rather common among insects,
particularly in leaf beetles. The Colorado potato beetle
represents one of the best-studied examples (Hare
1990).

Rather strict host specificity is suggested both by
field and laboratory observations. Under natural condi-
tions, A. lutescens adults were collected only from L.
salicaria. In the laboratory, while adult beetles fed on
purple loosestrife and non-host plants, larval develop-
ment was recorded only on purple loosestrife.

We conclude that the oligophagous A. lutescens,
with a flexible life cycle, and two-fold impact on the
host (larvae are root-borers, while adults are leaf
feeders) may be an effective agent for the biological
control of purple loosestrife. The earlier published
conclusion by Blossey (1995) giving A. lutescens a
relatively low score as a potential biocontrol agent for
purple loosestrife control was partly based on the
hypothesis that it was a univoltine species, which is true
only for the northern part of its geographic range. 
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