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Abstract. Dryocosmus kuriphilus Yasumatsu, 1951 (Hymenoptera, Cynipidae) or Asian chestnut gall wasp, has been one of the most 
important pest insects on the chestnut tree (Castanea sativa) in the last 20 years in Europe. In Romania, it was observed since 2015 in 
the western part of the country, but the population was kept under control without a negative impact. After almost four years, a 
new presence of this species in Northeastern Romania was discovered in the most important area for Castanea sativa, The Chestnut 
Forest from Baia Mare which is a Natura 2000 protected area (Arboretele de castan comestibil de la Baia Mare, ROSCI0003) The 
distribution of the pest in this area is clustered (Moran’s Index = 0.311) with a preference on eastern and western exposure and 
higher temperatures. The colonization in this area can be explained by the introduction of infested chestnut trees without the 
quarantine treatment. This study aims to present the distribution of D. kuriphilus, the level of infestation, and climatic preferences for 
suitable management of a future biological control program in Romania. 
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Introduction 
 
The Asian gall wasp, Dryocosmus kuriphilus Yasumatsu, 1951 
(Hymenoptera: Cynipidae) is one of the most well-known 
pests of the chestnut tree (Castanea spp.) in Asia for the past 
50 years (Murakami et al. 1997), and in Europe for the past 
20 years (Brussino et al. 2002, Borowiec et al. 2014, Avtzis et 
al. 2019). This species has been included in the European and 
Mediterranean Plant Protection Organization (EPPO A2 – 
2005) action list for phytosanitary measures since 2003 
(EPPO 2005). As part of the Cynipini tribe, it is responsible 
for inducing galls on several Castanea Miller (Fagaceae) 
species: Castanea crenata Siebold & Zuccarini, Castanea 
mollissima Blume and Castanea seguinii Dode in Asia; Castanea 
dentata (Marshall) Borkhausen in America; Castanea sativa 
Miller in Europe (EPPO 2005). China is considered the native 
area, and it was accidentally introduced to Japan in 1940 
(Oho & Umeya 1975), followed by introductions in America 
(Payne et al. 1975) or Europe (Brussino et al. 2002), where it 
has been found since 2002, specifically in Italy’s Piemonte 
region (Brussino et al. 2002). This species has a negative 
impact on photosynthesis because galls can develop on 
leaves and buds (Ugolini et al. 2014), damaging the 
architecture of the plants and affecting chestnut production 
with a loss of approximately 50-80% (Payne et al. 1983, 
Battisti et al. 2014, Kenis et al. 2017). Moreover, the vigor of 
the trees can be compromised, which can even lead to their 
death (Moriya et al. 2002). 

The intensification of human movement, coupled with 
the parthenogenetic thelytokous univoltine reproduction of 
D. kuriphilus, gives it a strong dispersal potential, leading to 
its colonization in approximately 25 countries from all over 
the world (Avtzis et al. 2019). According to studies based on 
molecular markers, European populations exhibit low 
genetic diversity (Martinez-Sañudo et al. 2019), a 
characteristic of invasive species (Barrett & Kohn 1991). 

Some authors support the hypothesis that the European 
population resulted from a single introduction from Italy, 
followed by its spread throughout Europe, either naturally 
or through the commercialization of chestnut trees 
(abbreviations for Castanea sativa) (Avtzis & Matošević 2013). 
However, an alternative hypothesis suggests multiple 
introductions with individuals from different localities in 
China (Martinez-Sañudo et al. 2019).  

One female can live for approximately ten days and lay 
up to 100 eggs in various parts of the chestnut tree, such as 
shoots, young branches, and leaves (Gil-Tapetado et al. 2018, 
Chira et al. 2021). Adults emerge in early summer, and the 
females immediately begin laying eggs (Moriya et al. 2002). 
Larvae development is finished the following year, with 
galls appearing in spring (Moriya et al. 2002). Due to the 
formation of galls occurring only in the subsequent spring 
(Ôtake 1989), it can be very difficult to identify an infected 
chestnut tree (Ugolini et al. 2014), even if red-brown colored 
scars appear in the egg-laying area in August (Reale et al. 
2016, Nugnes et al. 2018). The inability to spot the infection 
immediately is the main reason for the spread of D. 
kuriphilus worldwide. In the initial stages of infestation, 
females tend to lay only a few eggs per bud, resulting in the 
formation of small galls with one or two larval chambers. As 
the infestation intensifies, the females lay more eggs, leading 
to larger and multilocular galls formation (Panzavolta et al. 
2012, Bernardo et al. 2013, Gil-Tapetado et al. 2021).  

In Romania, D. kuriphilus was first identified in 2015 in 
Sălard, Bihor County, in a private orchard with chestnut 
trees imported from Italy (Radocz et al. 2016). While the 
population from this area was regarded as invasive, it was 
kept under control by mechanical interventions that 
prevented its spread to the nearby forests (Kovács et al. 2019, 
Chira et al. 2021). In 2019, the gall wasp was found in 
southern Romania, in the vicinity of Bucharest, in Ilfov 
County, on a chestnut tree with an ornamental role in a park 



Dryocosmus kuriphilus in Romania 
 

29 

(Chira et al. 2021). The source of infestation was attributed to 
trading companies in the area that imported ornamental 
plants, including chestnut trees (Chira et al. 2021). 

Although the chestnut is typically associated with 
Mediterranean regions, in Romania, some taxonomists 
consider it has a natural distribution or has been cultivated 
many years ago (Haralamb 1963), with a total area of 2500 ha 
(Bolea & Chira 2007). It can be found in two significant areas: 
Maramures (912 ha) and Tismana (280.6 ha), in addition to 
artificial forests and orchards (Săvulescu 1952). In Romanian 
culture, the chestnut nuts have been used in the food 
industry, the wood is utilized as a raw material in the 
construction industry, and the liquid or powder obtained 
from the bark is used to dye silk cords (Săvulescu 1952). The 
most important and extensive area is the Chestnut Forest 
from Baia Mare ROSCI0003 in Maramureș, which is 
included in the Natura 2000 Habitat Directive for the 
preservation of natural habitats (MEWF 2015). The 
ROSCI0003 site comprises three types of habitats: 9130 
Asperulo-Fagetum beech forests, 9170 Galio-Carpinetum 
oak-hornbeam forests, and 9260 Castanea sativa woods 
(Doniță et al. 2005). The forests of C. sativa (habitat 9260) 
have been severely affected in the last 40 years, with more 
than half of the trees endangered by the invasive fungi 
Cryphonectria parasitica (Murrill) M.E.Barr, which led to the 
death of the mature chestnut trees aged between 45 and 180 
years (Bolea & Chira 2013, Chira et al. 2017). 

The most effective method for controlling D. kuriphilus 
populations to date is the introduction of the parasitoid 
Torymus sinensis Kamijo (Hymenoptera: Torymidae) (CABI 
2022). Also native to China, this specialist parasitoid has a 

life cycle synchronized with its host and has been 
successfully used in numerous biological control programs 
throughout the world (Moriya et al. 1989, Cooper & Rieske 
2007, Quacchia et al. 2008, Borowiec et al. 2018, Nieves-
Aldrey et al. 2019). The introduction of this control agent has 
not posed a risk for the indigenous species of Torymus so far 
(Viciriuc et al. 2021, Gil-Tapetado et al. 2023). To facilitate its 
introduction in Romania, it is crucial to understand the 
distribution and habitat preferences of D. kuriphilus in the 
context of management strategies. The present study aims to 
investigate (I) the extent of infestations and, for the first time, 
(II) the climatic preferences in the most important chestnut-
growing area in Romania by utilizing climatic and elevation 
data and the presence or absence of this Oriental chestnut 
gall wasp. 
 
 
Material and methods 
 
Study area 
The European Chestnut Forest from Baia Mare, also known as the 
Sweet Chestnut Forest from Baia Mare (Arboretele de castan 
comestibil de la Baia Mare) ROSCI0003 is a Natura 2000 site 
designated for three habitat types, including Castanea sativa woods 
(code 9260), as well as one species of amphibians and one species of 
insects. This site has an area of 2092,6 ha and is located in the 
northern central part of Romania (47.687233° N, 23.557686° E) in 
Maramureș County. It falls within the Alpine Biogeographical 
Region (98,49%) and the Continental Biogeographical Region 
(1,51%). The habitat 9260 covers 275 hectares within the Natura 2000 
site. Moreover, the C. sativa woods are also designated as a protected 
area of national importance under the same name as the Natura 2000 
site, but with a smaller coverage area of only 500 hectares. 

 
 

 
Figure 1. Map showing the study area and the transects conducted for D. kuriphilus monitoring in Castanea sativa 

woods (9260) from the Chestnut Forest from Baia Mare ROSCI0003 and the protected area of national importance 
with the same name. Distributions and level of infestations with D. kuriphilus (up to January 2023). 
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Study design and chestnut gall wasp data collection 
The entire study area was covered by square grid points with 200 m 
between points using ArcGIS Pro v.3.0.3. For field observations we 
selected 33 points as sampling locations. From each point, a transect 
of 50 meters was done, with observations made at a maximum 
distance of five meters on the left and right sides of the transect. 
During the surveys, all healthy and infested chestnut trees were 
counted. To assess the infestation level with D. kuriphilus, the 
branches of each chestnut tree were examined up to a height of 2 
meters. The presence of galls on branches and leaves was recorded 
and counted. To determine the degree of infestation, four levels were 
used based on the average number of galls per branch as follows: no 
impact - no galls, low infestation - maximum three galls, medium 
infestation - between four and seven galls, and high infestation - 
more than eight galls. After counting, some of the material was 
collected to measure the diameter of the galls and obtain 
entomological material. 

The field observations were conducted in January, when it is 
easier to detect the presence of D. kuriphilus due to the persistence of 
galls on the branches and the presence of attacked leaves, which 
remain attached to the branches as a sign of infestation. To better 

understand the source of infection, the study area was divided into 
three distinct areas: A, B, and C (Fig. 1). This division was 
implemented to provide a more comprehensive analysis of the 
distribution and spread of the infestation within the study area, and 
to account for the isolation of points. 
 
Environmental and climatic variables 
To analyze the ecological preferences of D. kuriphilus in north-central 
Romania, we recorded eight variables (Table 1). Each transect was 
integrated into a GIS database. For each observation, we extracted 
data on altitude, declivity, slope exposure (Jarvis et al. 2023), 
temperature and precipitation, (Fick & Hijmans 2017) using ArcGIS 
Pro v.3.0.3. (Table 1). 
 
Data analyses 
For each variable, we calculated the basic statistics (minimum, 
maximum, mean values) for the transects where D. kuriphilus was 
recorded (Table 2) and for the transects where the species was not 
recorded (Table 3). These variables were used to determine the 
ecological preference of D. kuriphilus in the C. sativa woods (habitat 
9260) within the Chestnut Forest from Baia Mare ROSCI0003. 

 
 

Table 1. Variables used for ecological characterization of the presence of D. kuriphilus individuals’ 
abundance in north-central Romania. 

 

Variable Name Variable source Variable abbreviation 

Altitude (m) SRTM Alt 
Declivity (%) SRTM Decl 
Slope exposure (%) SRTM Slo_exp 
Mean daily air temperature (°C) WorldClim 2 Tavg 
Maximum daily air temperature (°C) WorldClim 2 Tmax 
Minimum daily air temperature (°C) WorldClim 2 Tmin 
Precipitation amount per day (mm) WorldClim 2 Prec 

 
 

Table 2. Basic statistics for variables used in ecological characterization for transects with D. kuriphilus 
presence. The abbreviations and units of measure are shown in Table 1. 

 

Basic statistics Alt Decl Tavg Tmax Tmin Prec 

Minimum 307 3.93 8.3 12.64 3.17 792 
Maximum 523 23.87 9.22 14.02 4.47 855 
Range 216 19.93 0.92 1.38 1.31 63 
Mean 393 13.88 8.94 13.6 4.16 813.7 
Median 366.5 13.21 9 13.68 4.32 814 
Standard deviation 68.74 6.61 0.35 0.52 0.442 23.8 

 
 

Table 3. Basic statistics for variables used in ecological characterization for transects without D. 
kuriphilus presence. The abbreviations and units of measure are shown in Table 1. 

 

Basic statistics Alt Decl Tavg Tmax Tmin Prec 

Minimum 347 4.06 7.9 12.16 3.59 792 
Maximum 618 29.26 9.21 14.02 4.48 885 
Range 272 25.2 1.3 1.86 0.88 93 
Mean 495.82 15.8 8.26 12.65 3.83 860.78 
Median 510 15.3 7.9 12.16 3.59 885 
Standard deviation 81.8 6.4 0.47 0.65 0.32 32.39 

 
 

The differences between transects with chestnut gall wasp 
presence and absence were analyzed using Welch’s t-test in R 
statistical software v.4.1 (R Core Team 2022). 

To study the spatial autocorrelation, the Global Moran’s Index in 
ArcGIS PRO v.3.0.3 was used. This provides a single measure for 
positive (clustering) or negative (dispersion) spatial autocorrelation 
of an attribute within a spatial unit. If the p-values are statistically 

significant and the z-score is positive, it indicates that the spatial 
distribution of high and/or low values in the dataset is more 
spatially clustered than would be expected if underlying spatial 
processes were random. Conversely, if the p-values are statistically 
significant and the z-score is negative, then the spatial distribution of 
high and low values in the dataset is more spatially dispersed than 
would be expected if underlying spatial processes were random.
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Results 
 
During the field observations conducted in the Castanea 
sativa woods (habitat 9260) of the chestnut forest from Baia 
Mare ROSCI0003, a total of 33 transects were investigated for 
D. kuriphilus infestation. Out of these, D. kuriphilus was 
found in 10 transects. In area A, D. kuriphilus was found in 
only one transect out of the 17 done. The infestation rate was 
low, with two galls per branch. The diameter of the galls was 
between 3.13–8.76 mm. In area B, D. kuriphilus was found in 
five transects out of the ten done. Among these, two 
transects had a low infestation rate, one transect had a 
medium infestation rate, and the remaining two transects 
had a high level of infestation. The diameter of the galls 
ranged between 3.28–9.78 mm. In area C, D. kuriphilus was 
present in four out of six transects. One transect had a low 
infestation rate, one had a medium infestation rate, and the 
remaining two transects had a high level of infestation. The 
diameter of the galls ranged between 2.63–11.08 mm. Based 
on the observations, it can be concluded that area C has a 
higher infestation rate, followed by area B and area A has 
the lowest infestation rate (Fig. 2). 

Based on the results of Welch’s t-test, significant 
differences were observed between transects with D. 
kuriphilus presence and transects without this invasive 
species (Table 4). Driocosmus kuriphilus was associated with 
lower altitude, higher temperature, and lower annual 
precipitation. We found no statistically significant difference

regarding the declivity variable (p > 0.01, Table 4). 
 

 
 

Figure 2. Average diameters (mm) 
of the galls in each study area. 

 
 

All the transects, where D. kuriphilus, from the Natura 
2000 site Chestnut Forest from Baia Mare ROSCI0003, was 
present, were recorded on east and west slope exposure near 
the Baia Mare neighborhood. The analysis of spatial 
autocorrelation using Global Moran’s Index in the study 
area revealed positive spatial autocorrelation. The positive z-
score indicates that the observed clustering was statistically 
significant (p<0.01). The positive spatial autocorrelation 
(Moran’s I = 0.311, z-score = 3.076) suggests that there is a 
clustering pattern of chestnut gall wasp infestation in the 
Castanea sativa woods (habitat 9260) from the Chestnut 
Forest from Baia Mare ROSCI0003. 

 
 

Table 4. The results of Welch’s t-test to analyze the differences between transects with D. kuriphilus presence and absence in 
north-central Romania. Significant values (p<0.01) are represented in bold. 

 

 Altitude 
(m) 

Declivity 
% 

Minimum 
temperature  

(°C) 

Maximum 
temperature  

(°C) 

Average 
temperature  

(°C) 

Precipitation 
(mm) 

Welch’s t-test 3.72109 0.77562 -4.456931 -4.458744 -4.580143 4.656583 
P value 0.00068 0.22464 0.000099 0.000108 0.000073 0.000055 

 
 
Discussion 
 
It is considered that approximately 300 Hymenoptera 
species have been introduced to Europe, with two-thirds 
being introduced for biological control purposes (Rasplus et 
al. 2010). Some parasitic insects are accidentally introduced 
along with their hosts, and in the absence of a natural 
enemy, they can rapidly increase in population size and 
become invasive (Coppel & Mertins 2012, Dent & Binks 
2020). Human activities play the biggest role in the dispersal 
of insects (Popovici et al. 2018). Dryocosmus kuriphilus was 
introduced through infected chestnut seedlings, and its 
territorial expansion was made possible by the lack of 
obvious symptoms (Gibbs et al. 2011). 

In Romania, the first presence of D. kuriphilus was 
reported in 2015, introduced through plant material from 
Italy (Radocz et al. 2016). The next sighting was made a few 
years later in a park from Ilfov county, with a nearby shop 
selling chestnut trees being considered the source of 
infestation (Chira et al. 2021). Due to the natural movement 
capacity of D. kuriphilus, with an average of 6.6 km per year 
(Gilioli et al. 2013), natural colonization of Baia Mare is 

highly unlikely. Even the closest area, Sălard, is too far 
(approximately 150 km) and does not have a continuous 
habitat of chestnut trees or orchards. Therefore, it is most 
likely that the area of Baia Mare was infected by introduced 
chestnut trees in private plantations. According to the galls 
size and their density on branches, we estimate that the 
infestation has been developing for at least four years.  

The Moran index suggests that the distribution of D. 
kuriphilus in Baia Mare is clustered (Table 4). The three 
sampling areas are distinct and show differences, as evident 
from the size of the galls (Fig. 2), with area C exhibiting the 
highest degree of infestation, followed by area B and area A. 
As indicated by Welch's t-test, this difference seems to be 
influenced by climatic factors. The sampling where D. 
kuriphilus was present is characterized by an eastern or 
western exposure and higher temperatures than those where 
the species was absent. Additionally, all areas where D. 
kuriphilus was recorded are situated at lower altitudes, but 
some clustering was observed, which can be attributed to 
temperature.  

The study area is characterized by an average annual 
temperature of 8.26℃, with a minimum of 3.83℃ and a 
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maximum of 12.65℃ (Table 3). However, there are variations 
within the three sampling areas: area A is characterized by a 
minimum temperature of 3.59℃ and a maximum of 12.75℃; 
area B has a minimum of 3.81℃ and a maximum of 13.67℃, 
and area C has a minimum of 4.25℃ and a maximum 
14.01℃ (Supp. Table 1). It is worth noting that area A is 
colder. It has a lower density of D. kuriphilus, which could be 
attributed to temperature rather than a greater distance from 
human settlements. Interestingly, in area B, the coldest point, 
characterized by a minimum of 4.2℃ and a maximum of 
13.5℃, shows a high level of infestation.  

Precipitation also plays a role in the spread and 
development of chestnut gall wasps. Areas with a high level 
of infestation are characterized by low rainfall, where the 
daily precipitation does not exceed 820 mm. The only 
exception is in region B, where we found gall wasps with a 
low infestation level and slightly higher precipitation (855 
mm). However, this specific transect is characterized by a 
lower altitude (424 m) and higher temperature (minimum 
3.8℃, maximum of 12.6℃). The climatic analysis shows a 
preference for D. kuriphilus in warmer areas with sunnier 
exposures, lower altitudes, and lower precipitation levels. 

The clustered distribution of the gall wasp and the 
variations in infestation levels among the sampling areas 
indicate the presence of at least two distinct sources. While 
areas B and C can be distinguished based on the size of the 
galls and the extent of infestation, it is possible that they 
were colonized during the same period but by different 
sources. Among the three sampling areas, the C one exhibits 
the highest degree of infestation; however, it is noteworthy 
that this area is characterized by higher temperatures, lower 
altitudes, and lower precipitations compared to the other 
two areas. 

The influence of climatic factors on D. kuriphilus 
population dynamics has been observed in southern Spain, 
where higher population densities were found in warmer 
localities (Quinto et al. 2021). The flight period of D. 
kuriphilus, which lasts about ten days, is particularly 
influenced by temperature, relative humidity, and rainfall 
(Bonsignore & Bernardo 2018, Gil-Tapetado et al. 2018). 
Similar to other cynipid gall wasps, the distribution of D. 
kuriphilus is closely related to that of its host, and climate 
plays a very important role. For example, species like 
Andricus quercustozae (Bosc) and Biorhiza pallida (Olivier) tend 
to prefer colder places, while others like Plagiotrochus 
quercusilicis (Fabricius) favor warmer areas (Rodríguez et al. 
2015). In Romania, especially in the Baia Mare forest, D. 
kuriphilus prefers warmer and drier areas. 

In the absence of its natural enemy, Torymus sinensis, 
areas with Castanea sativa are at risk due to the presence of D. 
kuriphilus. Following the mass drying of chestnuts affected 
by the fungus Cryphonectria parasitica (Bolea & Chira 2013), 
young individuals or those that have regenerated from the 
roots of old and sick trees are now susceptible to attacks by 
D. kuriphilus. While our study area revealed many zones 
without D. kuriphilus, it is expected that the impact will be 
much greater in other locations, and the remaining areas 
with chestnut trees may be compromised in the near future. 
With its high prolificacy and parthenogenetic reproduction 
strategy, D. kuriphilus poses a significant threat to chestnut 

forests and could potentially become the very next “chestnut 
killer”. 

Our study focused on analyzing the climatic 
characteristics of areas where D. kuriphilus was observed to 
understand the factors limiting its distribution and develop 
effective control strategies. However, further research is 
needed to try to accurately identify areas affected by D. 
kuriphilus infestation and to implement targeted 
management actions aimed at protecting and preserving 
chestnuts using biological control methods involving its 
natural enemy, T. sinensis. Climatic data can provide 
valuable insights into the adaptability of the biological 
control agent, even in areas with high infestation rates of D. 
kuriphilus.  

Torymus sinensis appears more susceptible to climate 
change than D. kuriphilus. In certain sites in Italy, the 
effectiveness of the biological control agent decreased due to 
phenological asynchrony caused by warmer winters 
(Ferracini et al. 2022). Considering the losses caused by the 
pathogen Cryphonectria parasitica in the Chestnut Forest from 
Baia Mare, the habitat is now facing extinction due to the 
additional threat of D. kuriphilus. The site's preservation and 
its objective of conserving chestnuts are at risk. It is crucial to 
take immediate measures to prevent the intensification of 
infestation levels through mechanical and biological control 
methods. Additionally, implementing appropriate 
quarantine measures is necessary to prevent future 
infestations and protect the site’s integrity. 
 
 
 
Acknowledgment 
Acknowledgment is given to infrastructure support from the 
Romanian government through the Operational Program 
Competitiveness 2014–2020, Axis 1, under POC/448/1/1 Research 
infrastructure projects for public R&D institutions/Sections F 2018, 
through the Research Center with Integrated Techniques for 
Atmospheric Aerosol Investigation in Romania (RECENT AIR) 
project, under grant agreement MySMIS no. 127324. We also want to 
thank Constantin Slobodeanu, who participated in data collection in 
the field. 
 
 
 
References 
 
Avtzis, D.N., Matošević, D. (2013): Taking Europe by storm: a first insight in the 

introduction and expansion of Dryocosmus kuriphilus in central Europe by 
mtDNA. Šumarski List 137: 387–393. 

Avtzis, D.N., Melika, G., Matošević, D., Coyle, D.R. (2019): The Asian chestnut 
gall wasp Dryocosmus kuriphilus: a global invader and a successful case of 
classical biological control. Journal of Pest Science 92: 107–115. 

Barrett, S.C.H., Kohn, J.R. (1991): Genetic and evolutionary consequences of 
small population size in plants: implications for conservation. pp. 3–30. In 
Falk, D.A., Holsinger, K.E. (eds.), Genetics and Conservation of Rare Plants. 
University Press, New York, Oxford. 

Battisti, A., Benvegnù, I., Colombari, F., Haack, R.A. (2014): Invasion by the 
chestnut gall wasp in Italy causes significant yield loss in Castanea sativa nut 
production. Agricultural and Forest Entomology 16: 75–79. 

Bernardo, U., Iodice, L., Sasso, R., Tutore, V.A., Cascone, P., Guerrieri, E. (2013): 
Biology and monitoring of Dryocosmus kuriphilus on Castanea sativa in 
Southern Italy. Agricultural and Forest Entomology 15(1): 65–76. 

Bolea, V., Chira, D. (2007): Metoda bioindicatorilor și bioacumulatorilor în 
detectarea, evaluarea și supravegherea poluării. Revista de Silvicultură și 
Cinegetică 23: 86–97. [in Romanian]. 

Bolea, V., Chira, D. (2013) Silvicultura ecosistemelor cu castan comestibil 
infectat de Cryphonectria parasitica. Revista de Silvicultură și Cinegetică 32: 1– 



Dryocosmus kuriphilus in Romania 
 

33 

100. [in Romanian]. 
Bonsignore, C.P., Bernardo, U. (2018): Effects of environmental parameters on 

the chestnut gall wasp and its complex of indigenous parasitoids. Science of 
Nature 105(3-4): 20. 

Borowiec, N., Thaon, M., Brancaccio, L., Warot, S., Vercken, E., Fauvergue, X., 
Ris, N., Malausa J.C. (2014): Classical biological control against the chestnut 
gall wasp' Dryocosmus kuriphilus' (Hymenoptera, Cynipidae) in France. Plant 
Protection Quarterly 29(1): 7–10. 

Borowiec, N., Thaon, M., Brancaccio, L., Cailleret, B., Ris, N., Vercken, E. (2018): 
Early population dynamics in classical biological control: establishment of 
the exotic parasitoid Torymus sinensis and control of its target pest, the 
chestnut gall wasp Dryocosmus kuriphilus, in France. Entomologia 
Experimentalis et Applicata 166: 367–379. 

Brussino, G., Bosio, G., Baudino, M., Giordano, R., Ramello, F., Melika, G. 
(2002): Pericoloso insetto esotico per il castagno europeo. Informatore 
agrario 58: 59–62. [in Italian]. 

CABI (2022): ‘Dryocosmus kuriphilus (Oriental chestnut gall wasp)’, CABI 
Compendium. CABI International. doi: 10.1079/cabicompendium.20005. 

Chira, D., Bolea, V., Chira, F., Mantale, C., Tăut, I., Şimonca, V., Diamandis, S. 
(2017): Biological control of Cryphonectria parasitica in Romanian protected 
sweet chestnut forests. Notulae Botanicae Horti Agrobotanici Cluj-Napoca 
45(2): 632–638. 

Chira, F., Cocîrlan, M., Mantale, C. (2021): Monitorizarea insectei invazive 
Dryocosmus kuriphilus în România. Silvicultură Cinegetică 49: 50-55. [in 
Romanian] 

Cooper, W.R., Rieske, L.K. (2007): Community associates of an exotic 
gallmaker, Dryocosmus kuriphilus (Hymenoptera: Cynipidae), in Eastern 
North America. Annals of the Entomological Society of America 100(2): 236–
244. 

Coppel, H.C., Mertins, J.W. (2012): Biological insect pest suppression. Vol. 4. 
Springer Science & Business Media, New York, USA. 

Dent, D., Binks, R.H. (2020): Insect pest management. 3rd edition. Noseworthy 
Way, Wallingford UK, CABI. 

Doniţă, N., Paucă-Comănescu, M., Popescu, A., Mihăilescu, S., Biriş, I.A. (2005): 
Habitatele din România. Editura Tehnică Silvică, Bucureşti. [in Romanian]. 

EPPO (2005): Data sheets on quarantine pests. Dryocosmus kuriphilus. EPPO Bull 
35: 422–424. 

Ferracini, C., Pogolotti, C., Alma, A. (2022): A mismatch in the emergence of 
Torymus sinensis may affect the effectiveness of this biocontrol agent?. 
Biological Control 174: 105029. 

Fick, S.E., Hijmans, R.J. (2017): WorldClim 2: new 1km spatial resolution 
climate surfaces for global land areas. International Journal of Climatology 
37(12): 4302–4315. 

Gibbs, M., Schönrogge, K., Alma, A., Melika, G., Quacchia, A., Stone, G.N., 
Aebi, A. (2011): Torymus sinensis: a viable management option for the 
biological control of Dryocosmus kuriphilus in Europe?. Biological Control 
56(4): 527–538. 

Gilioli, G., Pasquali, S., Tramontini, S., Riolo, F. (2013): Modelling local and 
long-distance dispersal of invasive chestnut gall wasp in Europe. Ecological 
Modelling 263: 281–290. 

Gil-Tapetado, D., Gómez, J.F., Cabrero-Sañudo, F.J., Nieves-Aldrey, J.L. (2018): 
Distribution and dispersal of the invasive Asian chestnut gall wasp, 
Dryocosmus kuriphilus (Hymenoptera: Cynipidae), across the heterogeneous 
landscape of the Iberian Peninsula. European Journal of Entomology 115: 
575–586. 

Gil-Tapetado, D., Castedo-Dorado, F., Nieves-Aldrey, J.L., Lombardero, M.J. 
(2021): Gall size of Dryocosmus kuriphilus limits down-regulation by native 
parasitoids. Biological Invasions 23(4): 1157–1174. 

Gil-Tapetado, D., López-Estrada, E.K., Ruiz, Y.J., Cabrero-Sañudo, F.J., Gómez, 
J.F., Durán Montes, P., Rey del Castillo, C., Rodríguez-Rojo, M.P., Polidori, 
C., Nieves-Aldrey, J.L. (2023): Torymus sinensis against the invasive chestnut 
gall wasp: Evaluating the physiological host range and hybridization risks of 
a classical biological control agent. Biological Control 180: 105187. 

Haralamb, M. (1963): Cultura speciilor forestiere. Editura Agro-Silvică, 
București. [in Romanian]. 

Jarvis, A., Reuter, I.H., Nelson, A., Guevara, E. (2023): SRTM 90 m Digital 
Elevation Database Version 4.1. URL: 
https://cgiarcsi.community/data/srtm-90m-digital-elevation-database-v4-
1/ (accessed at: 2023.02.01). 

Kenis, M., Roques, A., Santini, A., Liebhold, A.M. (2017): Impact of non-native 
invertebrates and pathogens on market forest tree resources. pp. 103–117. In: 
Vilà, M., Hulme, P., (eds.), Impact of Biological Invasions on Ecosystem 
Services. Invading Nature - Springer Series in Invasion Ecology, vol 12. 
Springer, Cham. 

Kovács, G., Bodnár, B., Radócz, L. (2019): Dissemination of Cryphonectria 
parasicita (Murr.) Barr fungus, and the possibilities of protection of a 
chestnut orchard in Romania. Georgikon for Agriculture 23(1): 21–28. 

Martinez-Sañudo, I., Mazzon, L., Simonato, M., Avtzis, D., Pujade-Villar, J., 
Faccoli, M. (2019): Tracking the origin and dispersal of the Asian chestnut  

gall wasp Dryocosmus kuriphilus Yasumatsu (Hymenoptera, Cynipidae) in 
Europe with molecular markers. Bulletin of Entomological Research 109(3): 
300–308. 

MEWF (2015): Ministry of Environment, Water and Forests 2015. OM 463 
Planul de management al sitului de importanţă comunitară ROSCI0003 
Arboretele de castan comestibil de la Baia Mare şi al ariei naturale protejate 
de interes naţional 2581 Arboretul de castan comestibil de la Baia Mare din 
18.03.2015. [in Romanian]. 

Moriya, S., Inoue, K., Ôtake, A., Shiga, M., Mabuchi, M. (1989): Decline of the 
chestnut gall wasp population, Dryocosmus kuriphilus Yasumatsu 
(Hymenoptera: Cynipidae) after the establishment of Torymus sinensis 
Kamijo (Hymenoptera: Torymidae). Applied Entomology and Zoology 
24(2): 231–233. 

Moriya, S., Shiga, M., Adachi, I. (2002): Classical biological control of the 
chestnut gall wasp in Japan. pp. 407–415. In: VanDriesche, R.G. (ed.), 
Proceedings of the 1st International Symposium on Biological Control of 
Arthropodes, Honolulu (Hawaii), January 2002. USDA Forest Service, 
Washington. 

Murakami, Y., Umeya, K., Ono, N. (1977): A preliminary introduction and 
release of a parasitoid (Chalcidoidea, Torymidae) of the chestnut gall wasp, 
Drycosmus kuriphilus Yasumatsu (Cynipidae) from China. Japanese Journal 
of Applied Entomology and Zoology 21(4): 197–203.  

Nieves-Aldrey, J.L., Gil-Tapetado, D., Gavira, O.N., Boyero, J.R., Polidori, C., 
Blanco, D., Rey del Castillo, C., Rodríguez-Rojo, M.P., Wong, M.E., Vela, 
J.M., Lombardero, M.J. (2019): Torymus sinensis Kamijo, a biocontrol agent 
against the invasive chestnut gall wasp Dryocosmus kuriphilus Yasumatsu in 
Spain: its natural dispersal from France and the first data on establishment 
after experimental releases. Forest Systems 28(1): e001–e001. 

Nugnes, F., Gualtieri, L., Bonsignore, C.P., Parillo, R., Annarumma, R., Griffo, 
R., Bernardo, U. (2018): Resistance of a local ecotype of Castanea sativa to 
Dryocosmus kuriphilus (Hymenoptera: Cynipidae) in Southern Italy. Forests 
9(2): 94. 

Oho, N., Umeya, K. (1975): Chestnut gall wasp is found in the People’s 
Republic of China. Shokubutsu Boeki 29: 463–464. 

Ôtake, A. (1989): Chestnut gall wasp, Dryocosmus kuriphilus 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(2): 193–201. 

Panzavolta, T., Bracalini, M., Croci, F., Campani, C., Bartoletti, T., Miniati, G., 
Benedettelli, S., Tiberi, R. (2012): Asian chestnut gall wasp in Tuscany: Gall 
characteristics, egg distribution and chestnut cultivar susceptibility. 
Agricultural and Forest Entomology 14(2): 139–145. 

Payne, J.A., Menke, A.S., Schroeder, P.M. (1975): Dryocosmus kuriphilus 
Yasumatsu (Hymenoptera: Cynipidae), an oriental chestnut gall wasp in 
North America. Cooperative Economic Insect Report 25: 903–905. 

Payne, J.A., Jaynes, R.A., Kays, S.J. (1983): Chinese chestnut production in the 
United States: Practice, problems, and possible solutions. Economic Botany 
37(2): 187–200. 

Popovici, O.A., Masner, L., Viciriuc, M., Pintilioaie, A., Notton, D.G., Talamas, 
E. (2018): New distribution data for some charismatic tramp species of 
Platygastroidea (Hymenoptera). Zootaxa 4370(1): 1–22. 

Quacchia, A., Moriya, S., Bosio, G., Scapin, I., 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–
839. 

Quinto, J., Wong, M.E., Boyero, J.R., Vela, J.M., Aguirrebengoa, M. (2021): 
Population dynamics and tree damage of the invasive chestnut gall wasp, 
Dryocosmus kuriphilus, in its southernmost European distributional range. 
Insects 12(10): 900. 

R Core Team 2022: R: A language and environment for statistical computing. R 
Foundation for Statistical Computing, Vienna, Austria. URL: 
https://www.R-project.org/ (accessed at: 2023.02.01) 

Radocz, L., Szilagyi, A., Nagy, M., Kovacs, G., Melika, G. (2016): Asian sweet 
chestnut gallwasp, Dryocosmus kuriphilus (Hymenoptera, Cynipidae): first 
record for Romania. North-Western Journal of Zoology 12(1): 201–204. 

Rasplus, J.-Y., Villemant, C., Paiva, M.R., Delvare, G., Roques, A. (2010): 
Hymenoptera. Chapter 12. In: Roques, A., Kenis, M., Lees, D., Lopez-
Vaamonde, C., Rabitsch, W., Rasplus, J.-Y., Roy, D. (eds.), Arthropod 
invasions in Europe. BioRisk 4(2): 669–776. 

Reale, L., Tedeschini, E., Rondoni, G., Ricci, C., Bin, F., Frenguelli, G., Ferranti, 
F. (2016): Histological investigation on gall development induced by a 
worldwide invasive pest, Dryocosmus kuriphilus, on Castanea sativa. Plant 
Biosystems International Journal Dealing with all Aspects of Plant Biology 
150(1): 35–42. 

Rodríguez, A., Gómez, J.F., Nieves-Aldrey, J.L. (2015): Modeling the potential 
distribution and conservation status of three species of oak gall wasps 
(Hymenoptera: Cynipidae) in the Iberian range. Journal of Insect 
Conservation 19: 921–934. 

Săvulescu, T. (1952): Flora Republicii populare Române, vol. 1. Ed. Academiei  



I.-M. Viciriuc et al. 
 

34 

Republicii Populare Române, București. [in Romanian]. 
Ugolini, F., Massetti, L., Pedrazzoli, F., Tognetti, R., Vecchione, A., Zulini, L., 

Maresi, G. (2014): Ecophysiological responses and vulnerability to other 
pathologies in European chestnut coppices, heavily infested by the Asian 
chestnut gall wasp. Forest Ecology and Management 314: 38–49. 

Viciriuc, I.M., Thaon, M., Moriya, S., Warot, S., Zhang, J., Aebi, A., Ris, N., 
Fusu, L., Borowiec, N. (2021): Contribution of integrative taxonomy to 
tracking interspecific hybridisations between the biological control agent 
Torymus sinensis and its related taxa. Systematic Entomology 46 (4): 839–855. 

 
 
 
 
 


