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Abstract
Considered as a major pest of Castanea 
species worldwide, the chestnut gall 
wasp Dryocosmus kuriphilus Yasumatsu 
(Hymenoptera, Cynipidae) can induce 
fruit production losses of 60-80%. 
Reported for the first time in Italy in 2002, 
this pest is now widespread across the 
French distribution of chestnut trees.

Based on successful attempts in 
other countries, a classical biological 
control program using the parasitoid 
Torymus sinensis Kamijo (Hymenoptera, 
Torymidae) has been implemented in 
France since 2011. Three main objectives 
were delineated for the program. The first 
is long-term control of chestnut gall wasp 
populations, be it in commercial orchards 
or in forests. The second objective is to 
take advantage of planned introduc-
tions of T. sinensis to better understand 
factors that underpin the establishment 
and spread of exotic species. The third 
objective is to describe the recruitment of 
native parasitoids by invasive D. kuriphilus 
and to assess the impacts of T. sinensis on 
native communities.

During the two first years of this project, 
42 releases of T. sinensis were achieved 
with an experimental manipulation of 
propagule pressure. Initial results indi-
cate that: (i) T. sinensis has successfully 
established in at least 20 of the release 
sites; (ii) T. sinensis populations, as well 
as populations of native parasitoids, have 
a positive inter-annual growth rate; and 
(iii) no significant impacts of parasitoid 
introductions on the chestnut gall wasp 
have been observed yet. 

Introduction
The superfamily of Cynipoidea contains 
almost 3 000 species belonging to seven 
families. All are parasitoids except the 
Cynipidae and one genus of Figitidae 
(Csoka et al. 2005). The oak gall wasps 
(Cynipini tribe) is a group of almost 
1 000 species worldwide, among which 
around 140 are reported from the west 

Palaearctic region (Stone et al. 2002). 
Only four species of oak gall wasps are 
reported on hosts other than Quercus 
spp. (Fagaceae) (Buffington and Morita 
2009). Dryocosmus kuriphilus Yasumatsu 
is one of these exceptions and is the 
only Palaearctic species developing on 
Castanea spp. (Acs et al. 2007). 

Unlike most of the species of Cynipini, 
which reproduce via heterogony (i.e. a 
strict alternation of sexual and asexual 
generations) (Stone et al. 2002), the 
chestnut gall wasp is univoltine and 
purely asexual (thelytokous) (Moriya et al. 
2003). Females lay eggs in early summer 
inside chestnut buds where the larvae 
overwinter and remain immature until 
the next spring. At bud burst in spring, 
larval feeding induces the formation of 
green or rose-coloured galls (Otake 1980, 
1989). Dryocosmus kuriphilus is native to 
China where it is widely distributed in the 
main chestnut producing areas (Zhang 
et al. 2009). Its presence in neighbouring 
countries was reported in Japan in 1941 
(Murakami et al. 1980) and in Korea in 
1958 (Cho and Lee 1963), and then in 
Nepal in 1999 (Abe et al. 2007). It was 
detected in United States of America in 
1974 (Payne et al. 1975), and for the first 
time in Europe in 2002 (Brussino et al. 
2002). In Europe, D. kuriphilus spread 
from Italy throughout Europe: Slovenia in 
2005 (Knapic et al. 2009); France in 2005 
(Aebi et al. 2006); Hungary in 2009 (Csoka 
et al. 2009); Switzerland in 2009 (Forster 
et al. 2009); Croatia in 2010 (Matosevic 
et al. 2010); Netherlands in 2010 (EPPO 
2010); the Czech Republic in 2012 (EPPO 
2012); and Spain in 2010 (J. H. Delader, 
personal communication). Similar to 
other invasive organisms, the exchange 
of infested plants by humans is probably 
the main dispersal pathway (Hulme 2009).

Dryocosmus kuriphilus is considered 
one of the major pests of Castanea (Payne 
et al. 1983, Moriya et al. 1989, Brussino et 
al. 2002). It develops on Castanea crenata 
Sieb. & Zucc. (Fagaceae), C. mollissima 
Blume and C. henryi (Skan.) Rehder & E.H. 

Wilson in China, Japan and Korea (Zhu 
et al. 2007), C. dentata (Marsh.) Borkh. 
in United States of America (Payne 1978) 
and C. sativa Mill. in Europe (Brussino 
et al. 2002). In China, yield damage was 
reported as early as 1929 and since, has 
ranged from 15% to 30% annually (Zhang 
et al. 2009). In its introduced range, 
chestnut production losses sometimes 
reach 80% (EFSA 2010). 

Almost 20 years after the accidental 
introduction of D. kuriphilus in Japan, its 
harmful impacts motivated the identifi-
cation and the use of resistant chestnut 
varieties. Results were promising, but the 
pest populations increased again in the 
1970s (Moriya et al. 2003). The absence 
of efficient natural enemies lead to the 
introduction of a promising and seem-
ingly specific parasitoid, Torymus sinensis 
Kamijo (Hymenoptera, Torymidae), native 
to China, being planned at the end of the 
1970s (Murakami et al. 1977). A successful 
introduction in 1989 reduced D. kuriph-
ilus populations far below the tolerable 
threshold of 30% of infested shoots 
(Moriya et al. 1989). Similarly, invasive 
D. kuriphilus was controlled in the United 
States of America subsequent to the 
introduction of T. sinensis in 1977 (Rieske 
2007). In Europe, this parasitoid was first 
introduced in Italy in 2005 (Quacchia et 
al. 2008).  

Following the arrival of Drycocosmus 
kuriphilus in the main French regions of 
chestnut production, a biological control 
program using Torymus sinensis was 
implemented in 2011. The first objective 
of this project was the permanent estab-
lishment of T. sinensis in France (conti-
nental and Corsica), both in commercial 
orchards and in natural ecosystems.

Classical biological control operations 
can be considered “planned biological 
invasions” as they provide a unique 
opportunity to study the biology of intro-
duced populations (Fauvergue et al. 2012). 
Among the different factors explaining 
the demographic success of small intro-
duced populations, propagule pressure 
is one of the most pervasive. Propagule 
pressure combines both the number of 
individuals introduced in each introduc-
tion event (i.e. propagule size) and the 
number of introduction events (i.e. prop-
agule number) (Simberloff 2009). Thus, a 
second objective of the study was to use 
the introduction of T. sinensis in France 
as an opportunity to test the effect of 
different propagule pressures on post-re-
lease population dynamics. These results 
should also serve as an empirical basis to 
optimise the geographic redistribution of 
introduced populations.

A third long-term objective of our 
study dealt with the ecological impacts of 
D. kuriphilus and, possibly, T. sinensis on 
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native and ecologically-related commu-
nities. This facet falls within a “controver-
sial” debate regarding the introduction 
of exotic biological control agents. 

Here, we present the first results 
concerning the two first objectives.

Material and methods
Insect rearing
No efficient rearing method has been 
developed for T. sinensis, so the released 
parasitoids were first collected in Italy by 
the University of Torino (2011 and 2012) 
and then obtained by collecting galls on 
French sites where the establishment of 
T. sinensis was confirmed (2013). For this 
last year, more than 250,000 galls were 
kept in emergence boxes (1 000 galls 
per box). Boxes were placed outdoors 
at Sophia Antipolis to limit a mismatch 
with favourable stages of D. kuriphilus in 
the field that may limit the establishment 
of T. sinensis. Emergences of T. sinensis 
were checked daily between the end 
of March and mid-May. All Torymus 
were isolated in glass vials (5 individuals 

per vial) and identified under a stereo 
microscope. Doubtful specimens were 
discarded. Living T. sinensis were condi-
tioned in plastic centrifuge tubes (10 
females and 5 males to allow mating) and 
kept in climatic chambers (14°C, photo-
period 14/10 h) until field releases. Since 
the mean longevity of adults is about 
45 days under laboratory conditions (N. 
Borowiec, unpublished data), all released 
T. sinensis were less than 3 weeks old. 
Other indigenous parasitoids were kept 
in absolute alcohol for morphological and 
molecular identification.

Field releases and surveys
Between 2011 and 2013, two experi-
mental levels of T. sinensis releases were 
compared in continental France and in 
Corsica: 

Level A: a single introduction of 100 
females and 50 males (at 4 sites in 2011, 9 
sites in 2012 and 9 sites in 2013);

Level B: two introductions of 50 females 
and 25 males with a one year interval (at 4 
sites in 2011-2012, 8 sites in 2012-2013, and 
8 sites in 2013-2014). 

Field releases were done from 15-30 
April 2011, from 25 April to 3 May 2012 
and from 25 April to 8 May 2013. At each 
site, pre- and post-release surveys were 
achieved by, respectively, collecting 
2 000 and 5 000 withered galls of D. kuri-
philus during the parasitoid’s overwin-
tering season (between January and the 
beginning of March). 

Statistical analysis
Analyses were performed with the 
statistical package “R”, version 3.0.1 
(R Core Team 2013). We firstly used a 
Fisher’s exact test to test the independ-
ence between 3 qualitative factors: the 
detection of T. sinensis one year after the 
releases (Yes/No); the experimental level 
of introduction (levels A and B); and the 
infestation rate of D. kuriphilus (“Low”, 
i.e. less than 60% of infested buds and 
“High”, i.e. more than 60% of infested 
buds). 

For the sites where T. sinensis was 
detected, we then tested the influence on 
the number of T. sinensis of: (1) the effect 
of the number of wasps released (level A: 

0                   200 Kilometers

0   20   40 Kilometers

Figure 1. Release sites (2011-2013) and establishment of Torymus sinensis in France (continental and Corsica, inset). Circles - 
1x100 females released, triangles - 2x50 females released. Black - establisment confirmed. Grey - establishment not confirmed.
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100♀+50♂ versus level B: 50♀+25♂), one 
year after first release; and (2) the effect of 
the number of introduction events (level 
A: 1 versus level B: 2), two years after first 
release.

After an explorative step, we decided 
to fit linear models using: (i) the natural 
logarithm of the number of T. sinensis 
emerged from 1 000 galls as the 
dependent variable; and (ii) the experi-
mental level of release (A and B), the year 
of the first release (2011 or 2012) and the 
abundance of D. kuriphilus, as possible 
explanatory variables. Explanatory 
variables were conserved or removed 
according to the AIC (Akaike Information 
Criteria) using a backward procedure. 
The best models were then tested using 
an ANOVA.

Results and Discussion
Establishment of Torymus 
sinensis in France 
A total of 5 700 T. sinensis (3 800 females 
and 1 900 males) were released across 
42 sites covering an area of 492 km from 
north to south and 560 km from west 
to east in continental France and the 
island of Corsica (Figure 1). Although the 
releases covered a large area, they did 
not encompass the whole distribution 
area of Castanea in France. In particular, 
more northern release sites have to be 
included in the future. The commercial 
importance of chestnut is nevertheless 
lower there. 

At 17 sites for which the first releases 
were made in 2013, the establishment 
of T. sinensis cannot yet be evaluated 
as post-release surveys are pending 
next winter. Two of these sites were also 
discarded; at one site (released in 2012) 
where a late frost induced a high mortality 
of insects such that we postponed the gall 
sampling in order to preserve a possibly 

low number of living parasitoids, and at 
a second site (released in 2011) where 
observations indicated that the establish-
ment of T. sinensis was due to dispersal 
from neighbouring sites rather than from 
the locally released T. sinensis. 

Among the 23 remaining sites (released 
in 2011 and 2012), the establishment of 
T. sinensis was observed at 18 sites, one 
year after its introduction. Even though 
few biocontrol agents were released, 
this rate of establishment is high when 
compared to the average establishment 
success observed in classical biological 
control (from 10% to 30%) (Hopper and 
Roush 1993, Bellows 2001). This confirms 
both the intrinsic efficiency of T. sinensis 
that was previously observed in other 
countries (e.g. Japan and Italy), as well as 
our own ability to provide healthy individ-
uals in time. The establishment rate was 
independent from both the number of 
introduced individuals as well as from the 
abundance of D. kuriphilus (Fisher test 
on 3-way table of contingency, P=0.14). 
A pluri-annual (i.e. lasting several years) 
post-release survey will be necessary to 
take into account possible cryptic estab-
lishments linked to bias sampling and 
local extinctions.

Population dynamics of Torymus 
sinensis
Population dynamic analyses were carried 
out only from sites where T. sinensis was 
established.

One year after the first releases, para-
sitoid abundance was very low ranging 
from 0.2 to 11.9 T. sinensis per 1 000 
galls. The best model according to the 
AIC criterion only involves the “experi-
mental level of release” as an explana-
tory variable. Although its effect was not 
significant (F1,15=0.87, P=0.37; one outlier 
removed), the tendency is that the mean 
number of T. sinensis is slightly higher 

in level A (100♀+50♂ than in level B 
(50♀+25♂, Figure 2).

Two years after the first releases, para-
sitoid abundance was still low, ranging 
from 0.15 to 69.9 T. sinensis per 1 000 galls. 
The backward procedure only identified 
the abundance of D. kuriphilus as a rele-
vant explanatory variable, but its effect 
was not significant (F1,15=0.41, P=0.55). The 
tendency suggests a negative correlation 
between the number of T. sinensis and the 
number of D. kuriphilus (data not shown). 
This may be due to a “dilution” and thus 
less “detectability” of the T. sinensis in 
locations where D. kuriphilus is abundant. 
In both cases (tests of “propagule size” 
and “propagule number”), the number of 
replicates was very limited at that stage of 
the experiment leading to weak statistical 
power. These analyses will be repeated 
when more data becomes available.

Conclusion
The chestnut gall wasp, D. kuriphilus, is a 
“serial invader” that can severely impact 
agricultural production and natural 
ecosystems worldwide. Previous studies 
have clearly demonstrated that classical 
biocontrol using T. sinensis could offer an 
opportunity to regulate this pest (Moriya 
et al. 1989, Rieske 2007, Quacchia et al. 
2008). Despite this potential, little data is 
available to optimise the distribution of 
T. sinensis and the control of D. kuriphilus 
in a recently invaded area. This lack of 
data motivated us to more precisely inves-
tigate the importance of the propagule 
pressure (Simberloff 2009). For a fixed 
number of biocontrol agents, favouring 
the number of individuals per release and 
per site to the detriment of the number 
of releases in the same site or different 
sites (or vice versa) is an important issue. 
These investigations were implemented 
under stringent constraints, in particular: 
(i) the production of very large numbers 
of the biocontrol agent; (ii) the synchro-
nisation of the T. sinensis releases with 
the (spatially or temporally) heteroge-
neous phenologies of the chestnuts in 
the field; (iii) the limitations associated 
with surveying large numbers of sites, 
and (iv) meeting the expectations of 
chestnut producers for a rapid control 
method. Our investigations are still to be 
completed in order to provide relevant 
guidelines for the optimum deployment 
of T. sinensis in the field.

Acknowledgments
The authors sincerely thank the “Syndicat 
National des Producteurs de Châtaignes” 
(President D. Vernol) and the National 
Working Group “Lutte biologique contre 
le cynips” for the fruitful collaborations. 
We are also grateful to Ambra Quacchia 
and Alberto Alma (University of Torino, 

0

5

10

15

20

25

30

35

 1x100♀  1x50♀

To
ta

l n
um

b
er

 o
f T

o
ry

m
us

 s
in

en
si

s

Raw data

Model data

Figure 2. Total number of Torymus sinensis recovered as a function of the number of 
individuals released.



10   Plant Protection Quarterly Vol.29(1)  2014

Italy) and Sabine Risso (Chambre d’Ag-
riculture des Alpes-Maritimes). We also 
thank Gerard Delvare and Jean-Yves 
Rasplus (Centre de Biologie et de Gestion 
des Populations, Campus International 
de Baillarguet, France) for their help on 
the systematics of D. kuriphilus parasi-
toids. This work is incorporated within 
the scientific framework of the RTRA 
“Bioagressors and invasive species: From 
individual to population to species” (Resp. 
A. Estoup and J.Y. Rasplus) founded by 
the Agropolis Foundation. This work has 
been made possible by a grant provided 
by the National programme ECOPHYTO 
2018 (ONEMA, 2011-2015).

References
Abe, Y., Melika, G. and Stone, G.N. (2007). The 

diversity and phylogeography of cynipid 
gall wasps (Hymenoptera, Cynipidae) of the 
Oriental and Eastern Palaearctic, and their 
associated communities. Oriental Insects 
41, 169-212.

Acs, Z., Melika, G., Penzes, Z., Pujade-Villar, 
J. and Stone, G.N. (2007). The phyloge-
netic relationships between Dryocosmus, 
Chilaspis and allied genera of oak gall 
wasps (Hymenoptera, Cynipidae: Cynipini). 
Systematic Entomology 32, 70-80.

Aebi, A., Schonrogge, K., Melika, G., Alma, 
A., Bosio, G., Quacchia, A., Picciau, L., 
Abe, Y., Moriya, S., Yara, K., Seljak, G. and 
Stone, G.N. (2006). Parasitoid recruitment 
to the globally invasive chestnut gall 
wasp Dryocosmus kuriphilus. In ‘Galling 
Arthropods and Their Associates: Ecology 
and Evolution’. eds K. Ozaki, J. Yukawa, 
T. Ohgushi and P.W. Price, pp. 103-21. 
(Springer Verlag, Tokyo).

Bellows, T.S. (2001). Restoring population 
balance through natural enemy introduc-
tions. Biological Control 21, 199-205.

Brussino, G., Bosio, G., Baudino, M., Giordano, 
R., Ramello, F. and Melika, G. (2002). 
Dangerous exotic insect for the European 
chestnut. Informatore Agrario 58, 59-61.

Buffington, M.L. and Morita, S.I. (2009). Not 
all oak gall wasps gall oaks: the description 
of Dryocosmus rileypokei, a new, apos-
tate species of Cynipini from California. 
Proceedings of the Entomological Society 
of Washington 111, 244-53.

Cho, D.Y. and Lee, S.O. (1963). Ecological stud-
ies on the chestnut gall wasp, Dryocosmus 
kuriphilus Yasumatsu, and observation on 
the damages of the chestnut trees by its 
insect. Korean Journal of Plant Protection 
2, 47-54.

Csoka, G., Stone, G.N. and Melika, G. (2005). 
Biology, ecology, and evolution of gall-in-
ducing Cynipidae. In ‘Biology, ecology 
and evolution of gall-inducing arthropods, 
Volume 1 and 2’. eds. A. Raman, C.W. 
Schaefer and T.M. Withers, pp. 573-642. 
(Science Publishers Inc., Enfield, United 
States of America).

Csoka, G., Wittmann, F. and Melika, G. (2009). 
The oriental sweet chestnut gall wasp 
(Dryocosmus kuriphilus Yasumatsu, 1951) in 
Hungary. Novenyvedelem 45, 359-60.

EFSA, European Food Safety Authority (2010). 
Risk assessment of the oriental chestnut 
gall wasp, Dryocosmus kuriphilus for the EU 

territory and identification and evaluation 
of risk management options. EFSA Journal 
8, 1-114.

EPPO, European Plant Protection Organization 
(2010). First report of Dryocosmus kuriphi-
lus in the Netherlands. EPPO Reporting 
Service 8, 2. 

EPPO, European Plant Protection Organization 
(2012). First report of Dryocosmus kuriphi-
lus in the Czech Republic. EPPO Reporting 
Service 7, 5. 

Fauvergue, X., Vercken, E., Malausa, T. and 
Hufbauer, R.A. (2012). The biology of small, 
introduced populations, with special refer-
ence to biological control. Evolutionary 
Applications 5, 424-43.

Forster, B., Castellazzi, T., Colombi, L., Furst, 
E., Marazzi, C., Meier, F., Tettamanti, 
G. and Moretti, G. (2009). First record of 
the chestnut gall wasp Dryocosmus kuriph-
ilus (Yasumatsu) (Hymenoptera, Cynipidae) 
in Southern Switzerland. Mitteilungen 
der Schweizerischen Entomologischen 
Gesellschaft 82, 271-9.

Hopper, K.R. and Roush, R.T. (1993). Mate find-
ing, dispersal, number released, and the 
success of biological control introductions. 
Ecological Entomology 18, 321-31.

Hulme, P.E. (2009). Trade, transport and trou-
ble: managing invasive species pathways in 
an era of globalization. Journal of Applied 
Ecology 46, 10-8.

Knapic, V., Seljak, G. and Kolsek, M. (2009). 
Eradication campaign against oriental 
chestnut gall wasp Dryocosmus kuriphi-
lus in Slovenia. Proceedings of the EPPO 
Workshop on eradication, containment 
and contingency planning, pp. 20-2. 
(European Plant Protection Organization, 
Nova Gorica, Slovenia). 

Matosevic, D., Pernek, M. and Hrasovec, B. 
(2010). First record of oriental chestnut gall 
wasp (Dryocosmus kuriphilus) in Croatia 
Sumarski List 134, 497-502.

Moriya, S., Inoue, K. and Mabuchi, M. (1989). 
The use of Torymus sinensis to control 
chestnut gall wasp, Dryocosmus kuriphilus, 
in Japan. Food and Fertilizer Technology 
Center (FFTC) Technical Bulletin 118, 1-12.

Moriya, S., Inoue, K., Otake, A., Shiga, M. and 
Mabuchi, M. (1989). Decline of the chestnut 
gall wasp population, Dryocosmus kuriphi-
lus Yasumatsu (Hymenoptera, Cynipidae) 
after the establishment of Torymus sinensis 
Kamijo (Hymenoptera, Torymidae). Applied 
Entomology and Zoology 24, 231-3.

Moriya, S., Shiga, M. and Adachi, I. (2003). 
Classical biological control of the chest-
nut gall wasp in Japan. Proceedings 
of the 1st International Symposium on 
Biological Control of Arthropods, ed. R.G. 
Van Driesche, pp. 407-15. (United States 
Department of Agriculture Forest Service, 
Honolulu, Hawaii).

Murakami, Y., Ao, H.B. and Chang, C.H. (1980). 
Natural enemies of the chestnut gall wasp 
in Hopei Province, China (Hymenoptera, 
Chalcidoidea). Applied Entomology and 
Zoology 15, 184-6.

Murakami, Y., Umeya, K. and Oho, N. (1977). 
A preliminary introduction and release of 
a parasitoid (Chalcidoidea, Torymidae) of 
chestnut gall wasp, Dryocosmus kuriphi-
lus Yasumatsu (Cynipidae) from China. 
Japanese Journal of Applied Entomology 
and Zoology 21, 197-203.

Otake, A. (1980). Chestnut gall wasp, 
Dr yocosmus kuriphi lus  Yasumatsu 
(Hymenoptera, Cynipidae), a preliminary 
study on trend of adult emergence and 
some other ecological aspects related 
to the final stage of its life cycle. Applied 
Entomology and Zoology 15, 96-105.

Otake, A. (1989). Chestnut gall wasp, 
Dr yocosmus kuriphi lus  Yasumatsu 
(Hymenoptera, Cynipidae), analyses of 
records on cell contents inside galls and 
on emergence of wasps and parasitoids 
outside galls. Applied Entomology and 
Zoology 24, 193-201.

Payne, J.A. (1978). Oriental chestnut gall wasp: 
new nut pest in North America. Proceedings 
of the American Chestnut Symposium, eds 
W.L. Macdonald, F.C. Cech, J. Luchok and 
C. Smith, pp. 86-8. (West Virginia University 
Press, Morgantown, West Virginia, United 
States of America).

Payne, J.A., Jaynes, R.A. and Kays, S.J. (1983). 
Chinese chestnut production in the United 
States: Practice, problems and possible 
solutions. Economic Botany 37, 187-200.

Payne, J.A., Menke, A.S. and Schroeder, P.M. 
(1975). Dryocosmus kuriphilus Yasumatsu 
(Hymenoptera, Cynipidae), an oriental 
chestnut gall wasp in North America. 
Cooperative Economic Insect Report 25, 
903-5.

Quacchia, A., Moriya, S., Bosio, G., Scapin, 
I. and Alma, A. (2008). Rearing, release and 
settlement prospect in Italy of Torymus 
sinensis, the biological control agent of the 
chestnut gall wasp Dryocosmus kuriphilus. 
Biocontrol 53, 829-39.

R Core Team (2013). R: a language and envi-
ronment for statistical computing. (R 
Foundation for Statistical Computing, 
Vienna, Austria). http://www.R-project.org.

Rieske, L.K. (2007). Success of an exotic gall-
maker, Dryocosmus kuriphilus, on chest-
nut in the USA: a historical account. EPPO 
Bulletin 37, 172-4.

Simberloff, D. (2009). The role of propa-
gule pressure in biological invasions. 
Annual Review of Ecology, Evolution and 
Systematics 40, 81-102.

Stone, G.N., Schonrogge, K., Atkinson, R.J., 
Bellido, D. and Pujade-Villar, J. (2002). 
The population biology of oak gall wasps 
(Hymenoptera: Cynipidae). Annual Review 
of Entomology 47, 633-68.

Zhang, Z.-Y., Tarcali, G., Radocz, L., Feng, 
Y.-Q. and Shen, Y.-Y. (2009). Chestnut gall 
wasp, Dryocosmus kuriphilus Yasumatsu 
in China and in Hungary. Journal of 
Agricultural Sciences 38 (Supplement), 
123-8.

Zhu, D.-H., He, Y.-Y., Fan, Y.-S., Ma, M.-Y. and 
Peng, D.-L. (2007). Negative evidence of 
parthenogenesis induction by Wolbachia in 
a gallwasp species, Dryocosmus kuriphilus. 
Entomologia Experimentalis et Applicata 
124, 279-84.


