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Abstract—The establishment of trophic associations between the native leaf beetle species and the adventive rag-
weed Ambrosia artemisiifolia in the territory of southern Primorskii Territory of Russia is considered. The native 
leaf beetles Neocrepidodera obscuritarsis (Motschulsky, 1859) and Chrysolina aurichalcea (Gebler in Manner-
heim, 1825) feed on A. artemisiifolia despite their trophic preferences for native plants. 
DOI: 10.1134/S0013873814070069 

At present, there is a host of publications on dan-
gerous quarantine pests in the territory of the Russian 
Far East. One of such species is the North American 
invader causing allergic diseases in humans, the com-
mon ragweed Ambrosia artemisiifolia (family As-
teraceae) which is widely distributed in the south part 
of the Russian Far East (Fig. 1). 

Information on associations between A. artemi-
siifolia and the native insect fauna in the Russian Far 
East is insufficient and fragmentary. Therefore, the 
goal of our research was to reveal the formation of 
trophic associations between the native leaf beetle 
species and the aggressive invader weed. 

MATERIALS AND METHODS 

The studies were carried out in 2010–2013 in the 
south of Primorskii Territory, in the environs of Kai-
manovka and Kamenushka villages and of the forest 
nursery (Ussuriisk District), and also at Staraya Baza, 
Peishula, and Anikin stations of the Ussuri Reserve 
(Ussuriisk and Shkotovsky Districts). Roadsides, 
waste and fallow lands, vegetable gardens, stations, 
and local dirt roads were examined. In each place sur-
veyed, ragweed plants were examined for the presence 
of leaf beetles and damage caused by them. The first 
signs of damage on ragweed leaves appear in July, 
during the early budding—flowering stages of the 
plant development. All the observations in nature were 

carried out within the period between the beginning of 
July and the middle of August. 

The distribution of the common ragweed in the 
Russian Far East is characterized based on the pub-
lished data (Barkalov et al., 1992), the herbarium ma-
terial of the Institute of Biology and Soil Science (Far 
East Branch of the Russian Academy of Sciences) and 
Komarov Botanical Institute of the Russian Academy 
of Sciences, and our own collections. 

Insects were collected by standard entomological 
methods of net-sweeping and manual collection. All 
the photographs presented were made by the authors. 

The trophic associations were studied directly in the 
field as well as in the laboratory. The beetles Chry-
solina aurichalcea (Gebler in Mannerheim, 1825) 
were used in the experiment since they most fre-
quently occurred on the ragweed plants. For testing,  
10 beetles were placed in each cage and offered un-
damaged plant leaves. The first cage contained only 
leaves of Ambrosia artemisiifolia; the second one con-
tained a mixture of leaves of A. artemisiifolia, Arctium 
lappa, and Adenocaulon adhaerescens; the third (con-
trol) cage contained the food plants which are most 
frequently damaged by the beetles in the nature 
(A. lappa and A. adhaerescens) but no ragweed leaves. 

RESULTS AND DISCUSSION 
In most cases, representatives of the ragweed tribe 

(in particular, Ambrosia artemisiifolia) face no natural 
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enemies in the newly colonized areas. Within their 
native North America range, each of the ragweed spe-
cies has a set of specific phytophages. Altogether, 
about 450 species of insects, mites, and disease agents 
associated with ragweeds have been recorded in the 
New World (Kovalev, 1981). Most of them feed on 
specific parts of the plant. For example, larvae of the 
moths Tarachidia candefacta Hübn., T. erastrioi-
des Gn. (Lepidoptera, Noctuidae), and Coleophora sp. 
(Lepidoptera, Coleophoridae) damage leaves; larvae of 
the fruit flies (Diptera, Tephritidae) develop in the 
seeds of the common ragweed. Larvae and adults of 
the beetle Trigonorhinus tomentosus Say. (Coleoptera, 
Anthritidae) and the mites Eriophyes boycei Keifer 
(Acarina, Eriophyidae) feed on the male inflorescen-
ces (Kovalev, 1974; Bassett and Crompton, 1975; 
Biological Invasions…, 2004; Capinera, 2008; Gerber 
et al., 2011). These oligophages do not allow the rag-
weeds to get beyond the limits of phytocenotic expler-
ence (Biological Invasions…, 2004). The absence of 
limiting factors (insects or diseases), which ensure 
ecological balance in the native territory of the weed, 
results in occupation of vast territories by the most 
aggressive invasive species, which may sometimes 
block the natural successions (Ulianova, 1985). 

Although adventive plants frequently appear in na-
ture reserves, they do not penetrate into stable natural 

plant associations but occur along dirt roads and in 
stations. The territory of Ussuri Reserve is a valuable 
reservation of the natural complex of living organisms 
which are in constant interaction. The presence of 
local roads, stations with a varying degree of distur-
bance, the closeness of a public motor road, and the 
presence of villages are conducive to the appearance 
of invasive species. The common ragweed has been 
recorded in the territory of the reserve since 2004 
(Bezdeleva and Fedina, 2006). However, in reference 
associations (by the example of the Komarov forestry), 
the ragweed forms small foci in the intertrack space of 
the local dirt road but does not extend into natural 
phytocenoses. In the Suvorov forestry adjoining  
a highway, the ragweed occurs more frequently and 
forms thickets on the roadsides. In the environs of 
Peishul station, the ragweed mostly competes with the 
wormwoods Artemisia rubripes and A. stolonifera; 
however, due to fast growth and early vegetation, the 
wormwoods partly suppress the ragweed development 
and even supplant it in places. As compared to plots 
with weak grass cover, where the ragweed got adapted 
as a pioneer species, in wormwood patches its plants 
are more stunted and start flowering later but still 
complete the development cycle. The abundance of 
ragweed associations varies strongly from year to year. 
In 2010, an extensive monodominant association was 
recorded on the segment of a dirt road between 

 

Fig. 1. Collection localities of Ambrosia artemisiifolia in the Russian Far East. 
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Kamenushka and the forest nursery; in 2011 it was 
reduced by half though no control measures were 
taken in that period. 

In the 1980–90s, an attempt was made to reduce  
the numbers of the ragweed in Primorskii Territory  
by introducing the ragweed leaf beetle Zygogramma 
suturalis (F.) (Coleoptera, Chrysomelidae) into  
natural phytocenoses (Kovalev and Medvedev, 1983; 
Kuznetsov and Esipenko, 1991; Esipenko, 1998). 
However, mass reproduction of this species did not 
take place in the south of Primorskii Territory. At  
present, the beetle has become naturalized in  
several regions (Kuznetsov and Storozhenko,  
2010): Kirovsk District, Pavlo-Fedorovka Village 
(3.14 ind./plant), Ussuriisk District, Timiryazevsky 
Village (1.5 ind./plant), Khanka District, Kamen-
Rybolov Village (2.2 ind./plant), Chernigovsk District, 
Chernyshevka Village (0.2 ind./plant), but its abun-
dance and occurrence are low. Since attempts to intro-
duce the natural enemies of the ragweed from North 
America have not been quite successful, of great inter-
est is revealing the native phytophages potentially 
capable of including this weed into their diet. The use 
of native species for biological control poses less dan-
ger for the ecosystem as compared to the introduced 
ones, which may get out of control and become  
a threat, sometimes in a completely unpredictable 
manner. 

In the course of our research in 2010–2013, the 
ragweed leaf beetle was not recorded in Ussuriisk and 
Shkotovsky Districts of Primorskii Territory. How-
ever, we observed some native species of Chrysomeli-
dae which showed trophic associations with the rag-
weed. Several damaged ragweed plants were found in 

2010 in the environs of Kaimanovka and Kamenushka 
(including the tree nursery area) and in the territory of 
Ussuri Reserve (Peishula station). The degree of dam-
age was inconsiderable and was mainly manifested by 
local nibbles (Figs. 2, 3). 

Examination of the ragweed plants revealed several 
leaf beetles Neocrepidodera obscuritarsis (Motschul-
sky, 1859), which damaged the leaf laminae. It should 
be noted that this beetle was more abundant in the 
ragweed associations positioned near forest areas; 
consequently the damage of the ragweed leaf laminae 
was more considerable, up to gnawing out of some 
parts. 

In July 2011–2013, we recorded one more leaf bee-
tle species trophically associated with the ragweed, 
Chrysolina aurichalcea (Gebler in Mannerheim, 
1825). In addition to field observations, trophic prefer-
ences of this beetle were studied in the laboratory. In 
the cage which contained only ragweed, the beetles 
fed actively gnawing on the leaf laminae. In the cage 
which contained leaves of Ambrosia artemisiifolia, 
Arctium lappa, and Adenocaulon adhaerescens, the 
beetles preferred their regular food plants (A. adhaere-
scens, and to a lesser degree, A. lappa), whereas the 
ragweed was eaten very rarely, only after the other 
plants had been consumed. In the control variant, 
A. adhaerescens was consumed more actively than 
A. lappa, possibly due to the leaf laminae of the for-
mer species being softer. 

Among the potential phytophages of the ragweed 
present in the Russian Far East, the tortoise beetle 
Cassida vibex L. should be noted. Feeding of this spe-
cies on the ragweed was recorded by Torop (2009) in 

 
Fig. 2. Damaged leaf laminae of the common ragweed Ambrosia artemisiifolia (Kaimanovka Village, near the Ussuri Reserve office 
building). 
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Nikopol, Dnepropetrovsk Province of Ukraine. How-
ever, C. vibex has not yet been recorded on the rag-
weed under the conditions of the Russian Far East; it 
is probable that this species may be able to include the 
ragweed into its diet in the future. 

A brief characteristic of the leaf beetles (Chry-
somelidae) trophically associated with the common 
ragweed in the Russian Far East is given below. 

Neocrepidodera obscuritarsis (Motschulsky, 1859) 
(Fig. 4) 

Material. 2 ind., Russia: Primorskii Terr., Ussuriisk 
Distr., Kamenushka, 02.VIII.2010, V.G. Bezborodov; 

4 ind., same locality, 21–27.VII.2011, V.G. Bezboro-
dov, E.V. Aistova; 8 ind., 24–27.VII.2012, V.G. Bez-
borodov; 3 ind., Forest nursery, 07–23.VII.2013, 
V.G. Bezborodov. 

NE China, Korean Peninsula, Japan, Russia: south 
of the Far East (Lopatin et al., 2004; Döberl, 2010). 

The species is associated with upland meadows and 
feeds on plants of the genera Agrimonia and Geum 
(Rosaceae), Salix (Salicaceae), Artemisia (Astera-
ceae); in Japan, also on plants of the genera Plantago 
(Plantaginaceae) and Persicaria (Polygonaceae) 
(Dubeshko and Medvedev, 1989; Takizawa, 2002). 

 

Fig. 3. Damaged leaf laminae of Ambrosia artemisiifolia (the tree nursery area). 
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Chrysolina aurichalcea  
(Gebler in Mannerheim, 1825) 

(Fig. 5) 

Material. 19 ind., Russia: Primorskii Terr., Ussuri-
isk Distr., Kamenushka, 23–27.VII.2011, V.G. Bez-
borodov, E.V. Aistova; 25 ind., same locality, 24–
27.VII.2012, V.G. Bezborodov; 7 ind., Forest nursery, 
07–23.VII.2013, V.G. Bezborodov. 

S Ukraine, Transcaucasia, Kazakhstan, Kyrgyzstan, 
Mongolia, NE, E, and S China, Taiwan, Korean Pen-
insula, Japan, Russia: the European part, South Sibe-
ria, south of the Far East (Medvedev, 1992; Lopatin  
et al., 2004; Kippenberg, 2010). 

The mesophilic species is confined to lighter areas 
of broad-leaved, mixed, and riparian forests with a 
well developed grass stand, meadows, and nearshore 

 
Fig. 4. Neocrepidodera obscuritarsis (Motschulsky, 1859): (a) habitus; (b) an adult on the ragweed in nature. 

 

Fig. 5. Chrysolina aurichalcea (Gebler in Mannerheim, 1825): (a) habitus; (b) adults on the ragweed leaf in the cage. 
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vegetation. It also occurs in forb and feathergrass-forb 
steppes and wormwood associations. The adults and 
larvae actively feed on wormwoods, rarer, on other 
composites: Arctium lappa, Adenocaulon adhaeres-
cens, etc. (Dubeshko and Medvedev, 1989). 

CONCLUSIONS 

The native insect fauna gradually establishes tro-
phic connections with the invasive weed Ambrosia 
artemisiifolia. At present, two native species of Chry-
somelidae are reliably known to include the ragweed 
into their diet. Laboratory studies have shown that leaf 
beetles (at least Chrysolina aurichalcea) still prefer 
the native food plant species, even though they fre-
quently occur on the ragweed and damage it. The in-
troduced ragweed leaf beetle has been at present re-
corded in the Russian Far East only in fragmentary 
localities and does not play any decisive role in rag-
weed distribution control. 
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