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Discovery of the first European parasitoid of the emerald ash borer
Agrilus planipennis (Coleoptera: Buprestidae)
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Abstract. The emerald ash borer, Agrilus planipennis, native to Asia is a devastating pest of ash in North America and European Rus-
sia. There are several parasitoids of A. planipennis recorded in Asia and North America, but none previously in Europe and European
Russia. Eighty two specimens of the ectoparasitoid Spathius polonicus Niezabitowski (Hymenoptera: Braconidae: Doryctinae) (23
adults, 56 larvae and three pupae) were found in the remains of A. planipennis larvae at five localities in Moscow Province in October
2013 —May 2014. S. polonicus is rare but widely distributed and mainly a Western Palaearctic species. It seems that the level of parasi-
tism could be relatively high: in nature, more than 50% of the last instar larvae of 4. planipennis examined were killed by S. polonicus.
We collected 24 live last instar larvae and prepupae and the remains of 30 last instar larvae of A. planipennis previously parasitized by
S. polonicus. S. polonicus may be suitable for the biocontrol of A. planipennis both in Europe and North America, because it is a native
of the temperate climate zone. The potential of this parasitoid for biological control needs special investigation.

INTRODUCTION

The emerald ash borer (EAB), Agrilus planipennis Fairmaire,
1888 (Coleoptera: Buprestidae), is native to East Asia (Wei et
al., 2007). About ten years ago it was recorded in North America
(Haack et al., 2002) and Russia (Moscow) (Mozolevskaya &
Izhevskiy, 2007). Since then it has become a major invasive pest
of ash, killing nearly all ash trees in areas it has colonized (Knight
et al., 2013; Orlova-Bienkowskaja, 2014). The range of 4. pla-
nipennis is expanding quickly: the pest is currently recorded in 23
states of USA, two provinces of Canada (Emerald ash borer web-
site, 2014) and 11 provinces of European Russia (Orlova-Bien-
kowskaja, 2013). Almost all ash trees in Moscow and its vicinity
have been killed by 4. planipennis (Straw et al., 2013). There is
no doubt that this pest will spread to other European countries
(Baranchikov et al., 2008). The possibilities for the biological
control of A. planipennis are being intensively studied (Bauer et
al., 2008; Belokobylskij et al., 2012). So cases of parasitized 4.
planipennis are of special interest. Several parasitoids attacking
A. planipennis are recorded in Asia and North America, but none
in European Russia (Baranchikov et al., 2008; Belokobylskij et
al., 2012; Taylor et al., 2012).

RESULTS

Between October 2013 and May 2014 in Moscow Province we
collected 54 last instar larvae of A. planipennis from under the
bark of Fraxinus pennsylvanica of which 30 had been killed by
the ectoparasitoid Spathius polonicus Niezabitowski, 1910 (Hy-
menoptera: Braconidae: Doryctinae). Eighty two specimens of S.
polonicus were found in the remains of larvae of A. planipennis:
23 adults, 56 larvae and three pupae (Table 1, Figs 1-3). In ad-
dition, we examined one female of S. polonicus reared from lar-
vae collected from ash at Pushkino (Moscow Province) and five
reared from material from Abies sibirica in Kemerovo Province

(5 females, Kemerovo Province, Tisul’ District, Makarovskoe
Forestry, from dry Abies sibirica, 30.v.2011, M. Klyukin leg.).

DISCUSSION

S. polonicus is rare, but a widely distributed Western Palaearc-
tic species. It occurs in Spain, Netherlands, Switzerland, Italy, Po-
land, Czech Republic, Slovakia, Serbia, Belarus, Ukraine, Russia
(south-east of the European part), Armenia, Azerbaijan, Turk-
menistan, Uzbekistan, Tadjikistan, Iran (Belokobylskij, 2003; Yu
etal., 2012) and Belgium (Belgian Species List, 2014). It was not
recorded in Moscow Province or the center of European Russia
and the only previously known locality in European Russia is in
its south-eastern part, Volgograd Province (Belokobylskij, 1989).
We found S. polonicus at six localities north of Moscow. The
distance between the two most remote localities is about 50 km.
So S. polonicus is rather widely distributed in the region of this
outbreak of A. planipennis. Finding S. polonicus in Kemerovo
Province is the first record of this species in Siberia.

S. polonicus is an ectoparasitoid of mainly buprestid larvae:
Agrilus suvorovi Obenberger, 1935 (Kenis & Hilszczanski,
2007), A. viridis Linnaeus, 1758 (on Populus nigra), A. con-
stantini Obenberger, 1927, Anthaxia sp., Coraebus florentinus
(Herbst, 1801), Melanophila picta (Pallas, 1773), Melanophila
picta decastigma (Fabricius, 1787), Ovalisia mirifica (Mulsant,
1855), Cratomerus sp., Sphenoptera kaznakovi Jakovlev, 1899
and S. davatchii Descarpentries, 1960, and exceptionally also
Scolytus sp. (Curculionidae: Scolytinae) (Belokobylskij, 2003;
Yu et al., 2012).

Several species of parasitoids are recorded attacking 4. pla-
nipennis in Asia and North America (Belokobylskij et al., 2012).
There are five species of the genus Spathius among them: S.
simillimus Ashmead, 1893, S. floridanus Ashmead, 1893 and
S. laflammei Provancher, 1880 are native to America (Taylor et
al., 2012), and S. agrili Yang, 2005 and S. galinae Belokobylskij



Figs 1-3. Spathius polonicus (Niezabitowski). 1 — dorsal view; 2 — lateral view; 3 — wings.

et Strazanac, 2012 are native to Asia (Yang et al., 2005; Be-
lokobylskij et al., 2012).

Three species of parasitoids were introduced from China into
the United States for classical biocontrol of emerald ash borer:
Spathius agrili Yang, 2005, Tetrastichus planipennisi Yang, 2006
and Oobius agrili Zhang et Huang, 2005 (Bauer et al., 2008).
Although these parasitoids have established stable populations at
several U.S. locations, parasitism rates of emerald ash borer by
these parasitoids from China are considerably lower in newly in-
troduced regions than those reported in China (Duan et al., 2012).
Recently a new species attacking A. planipennis, Spathius gali-
nae Belokobylskij et Strazanac, was described (Belokobylskij et
al., 2012). It is also proposed that it could be used as biological
control agent.

CONCLUSIONS

S. polonicus is the first parasitoid of 4. planipennis to be re-
corded in Europe. It is possible that the level of parasitism could
be rather high because more than 50% of the last instar larvae
of A. planipennis examined were parasitized. S. polonicus may
be suitable for biocontrol of 4. planipennis both in Europe and

North America, because it is a native of the temperate climate
zone. The potential of this parasitoid for biological control needs
to be investigated.
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TaBLE 1. Specimens of S. polonicus from EAB larvae collected from under the bark of F. pennsylvanica in Moscow Province.

4 ' Number of specimens . Number of EAB last Number of live EAB
Locality Date of collection . instar larvae killed by S. last instar larvae and
of S. polonicus collected .
polonicus prepupae
Zelenograd, 11th district, 1-2.x.2013 12 larvae, 1 pupa 2 8
56.00N, 37.18E 29.x.2013 4 larvae, 1 pupa 1 1
Zelenograd, 16th district, 30.x.2013 20 larvae 3 4
55.97N, 37.16E 11.iii.2014 9 adults 1 2
gsellgggg’r; ;1.,2(1}]eaorglevsky prospect, 4.v.2014 2 larvae, 1 pupa 2 1
9.1.2014 5 larvae 1 4
Planernaya, 55.92N, 37.38E 10.1i1.2014 1 adult, 7 larvae 2 3
28.iv.2014 10 adults 12 0
Povarovka, 56.07N, 37.07E 2.v.2014 3 adults, 6 larvae 6 1
Total number — 23 adults, 3 pupae, 56 larvae 30 24
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