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East Chestnut Gall Wasps Dryocosmus kuriphilus Yasumatsu, 1951
(Hymenoptera, Cynipidae)—New Invader in the Forests
of the North Caucasus

Yu. I. Gninenko** * and M. E. Lyanguzov*
2All-Russian Research Institute of Forestry and Mechanization of Forestry, Pushkino, Moscow oblast, 141200 Russia
bAll- Russian Centre for Plant Quarantine, Bykovo, Moscow oblast, 140150 Russia
¢Sochi National Park, Sochi, 35400 Russia
*e-mail: gninenko-yuri@mail.ru
Received October 16, 2016

Abstract—Results of the first studies of a new invasive pest of the sweet chestnut, the eastern chestnut gall
wasp Dryocosmus kuriphilus, are presented. For the first time, this invader was discovered within the territory
of Russia in 2016. Data on its distribution and some characteristics of the damage are given. Several types of
galls are formed as a result of the larvae feeding. The level of occupancy of chestnut by the pest is shown.
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INTRODUCTION

In May 2016, Dryocosmus kuriphilus Yasumatsu,
1951 (Hymenoptera, Cynipidae), a new invasive
organism associated with chestnut, was first identified
in the North Caucasus of Russia.

Sweet chestnut Casfanea sativa Mill. on the terri-
tory of Russia occupies about 47000 ha. It grows in Kras-
nodarskii krai and the Republic of Adygea; it was included
in the Red Data Book of Adygeya (On the procedure...,
2011). Its condition in the Caucasian part of its range
cannot be considered satisfactory, and its participation
in the formation of forests in this region is constantly
decreasing. Because of this fact, Rosselkhoz in 2011
decided to ban felling of the chestnut tree (On the
approval..., 2011).

Chronic foci of the cryphonectrian necrosis (with
Cryphonectria parasitica as pathogen) and the ink disease
(with Blephorospora cambivora as pathogen), developing
in chestnut groves for a long time (Issinskii, 1964, 1968;
Pridnya, 2003; Shiryaev et al., 2004; Lukasova, 2013),
have led to deaths of large numbers of chestnut trees, and
the infection of chestnut by these diseases continues.

Appearance of a new invasive organism associated
with chestnut can still more complicate the forest patho-
logical situation and accelerate the death of trees.

MATERIALS AND METHODS

Studies were conducted in several forest districts of
the Sochi National Park in May—August 2016.

‘We conducted special surveys of forest pathology. For
this purpose, we made route paths through forest stands
which involved the sweet chestnut Castanea sativa.
During the survey, we visually determined presence of
terats (galls) of D. kuriphilus in the chestnut crowns.

In the process of examination we cut branches with
alength of 1 m from the lower part of crown and deliv-
ered them to the laboratory. There we counted the
total number of galls per 1 m of branch and measured
the length of the branch and the length of all small
branches growing on it. Then we divided the galls
according to the place of their formation: on different
parts of leaves, buds, leaf petioles, etc.

To determine the density of branch occupancy by
D. kuriphilus, we also counted the total number of
leaves on the branch and then determined the number
of galls per one leaf. Studies showed the level of chest-
nut occupancy by the pest new for this region and
allowed us to determine the places of its greatest num-
ber in the place of invasion into the territory of Russia.

RESULTS AND DISCUSSION

Dryocosmus kuriphilus originates from East Asia,
where it is widespread in the range of Chinese chestnut
Castanea mollisima Blume. In North America, it was
first observed in Georgia in 1974 (Payne et al., 1975).
More than 30 years after the first discovery, it has spread
1400 km to the north from the place of detection and
93 km to the east (Gninenko and Melika, 2011).

In Europe, this phytophage was first discovered in
northern Italy in 2002 (Brussino et al., 2002). From there,
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Fig. 1. The range (black) of Dryocosmus kuriphilus on the Black Sea coast of the North Caucasus in 2016.

Table 1. Number of galls of D. kuriphilus

Mean branch

Mean number

Mean number

Number of galls

Mean number

Collecting site length, cm of healthy leaves Qf galls taken per 1 mofbranch | of galls per leaf
on branch into account
Verkhnesochinskoe
forest district, 132.0 + 33.8 332+ 155 11.0£2.3 8.3 0.33
43.52098 N, 39.911266 E
Dagomysskoe
forest district, 175.0 £ 21.8 350+75 9.0x£2.5 20.0 0.26
43.658772 N, 39.711094 E
Matsestinskoe
forest district, 187.5 £25.0 43.8 £10.0 245+ 8.7 23.0 0.56
43.558405 N, 39.818488 E
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Fig. 2. Galls forming from vegetative buds.

it dispersed to the entire territory of Italy, including the
island of Sardinia (Graziosi and Santi, 2008). Then the

species penetrated into Slovenia, France, Croatia
(Matosevi¢ et al., 2010), and Hungary (Czoka et al., 2009).

In the natural range, its harm is small, but wherever
it penetrated, it quickly became a dangerous pest of
local chestnut (Yasumatsu, 1951; Payne, 1978; etc.).

RUSSIAN JOURNAL OF BIOLOGICAL INVASIONS

Currently, the peculiarities of D. kuriphilus biology
in new habitats in Russia remain unknown. It is also
difficult to give a forecast of the expected harmfulness
of this invader in our conditions, but, most likely,
harmful activities of D. kuriphilus will have a signifi-
cant influence on deterioration of chestnut in the
Caucasus.
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Fig. 3. Galls on main leaf vein.

Even before the identification of D. kuriphilus on the
territory of Russia, we gave a forecast about its rapid pen-
etration and big danger (Gninenko and Melika, 2011),
which was later confirmed by Blumer (2016).

After identifying D. kuriphilus, we began the study
of its biology and harmfulness in the forests of Krasno-
dar krai. It was found that, in the forests of the Sochi
National Park, it occupied the territory of four forest
districts covering an area of approximately 200 ha.
However, the special survey in July 2016 conducted by
specialists at VNIIKR revealed that the area of spread-
ing exceeds 200 ha. Later, specialists from the Krasno-
dar Center of Forest Protection found D. kuriphilus in
the Tuapse forest district (New dangerous..., 2016).

Table 2. Sites of formation of galls

Therefore, D. kuriphilus at the present time is signifi-
cantly more widespread on the Black Sea coast of
Krasnodar krai than it was in the spring of 2016. By the
autumn of 2016, its presence was noted in chestnut
stands for more than 50 km in the interfluve of the
Sochi and Shakhe rivers (Fig. 1).

We conducted surveys in July 2016 in several forest
areas of the Sochi National Park, which allowed us to
identify the degree of occupancy of trees by D. kuriphilus.

As a result, we found that on average 1 m of
branches of the chestnut contains from 8 to 23 galls.
The mean number of galls per one leaf on a branch
ranges from 0.26 to 0.56 (Table 1).

Total number Occurrence of galls in different sites, % of those taken into account
No. Collecting site Qfgalls taken buds underdevelo | in the lower | in the middle | in the upper maces
Into account ped leaves | part ofleaf | part ofleaf | part of leaf
Verkhnesochinskoe
1 forest district, plot 40 269 48.4 15.2 10.4 16.7 6.3 3.0
Verkhnesochinskoe
2 forest district, plot 41 95 43.2 17.9 5.2 16.8 16.8 0.0
Dagomysskoe forest
3 district, plot 37 131 84.0 5.3 8.4 2.3 0.0 0.0
Dagomysskoe forest
4 district, plot 39 257 53.3 26.1 4.2 8.2 7.0 1.2
5 | Matsestinskoe forest 257 61.4 14.4 1.3 8.6 2.7 1.6
district, plot 7
RUSSIAN JOURNAL OF BIOLOGICAL INVASIONS  Vol.8§ No.3 2017
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Fig. 4. Galls in the form of mace that formed instead of leaf.

Most often, galls are formed from buds that start to
grow in spring under the influence of D. kuriphilus lar-
vae developing in them (Fig. 2). The same concerns
the main vein of the leaf blade, where they are located
in different parts of the leaf (Fig. 3). A considerable
fraction of leaves thus cannot open normally, and they
remain underdeveloped.

In addition, in a very small number of cases, galls
are formed on the top of the leaf petiole in the form of
a semblance of the mace (Fig. 4).

Special calculations in all the examined stands
revealed that a vast majority of galls were formed on
buds (Table 2). Almost always, they developed leaves
which, however, did not reach normal size.
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Thus, most often, galls are formed from leaf buds
beginning to bloom in the spring. As a result, small leaves
are formed from such buds damaged by the pest. This
reduces photosynthetic activity of the trees. All these galls
die off in autumn, which reduces the number of growth
points in the crowns.

The absence of drugs allowed for use to protect chest-
nut from this new pest makes it impossible to take timely
measures to combat D. kuriphilus. The ignorance of biol-
ogy of this invader in new habitats and the lack of data on
entomophage fauna of D. kuriphilus also hinder protec-
tive measures.

Sweet chestnut in the North Caucasus is in poor
condition owing to the development of chronic foci of
cryphonectrian necrosis and ink disease in its stands,
and the appearance of a new pest could worsen its
condition. Therefore, it is necessary in the shortest
possible time not only to start studies on D. kuriphilus
biology but also to begin immediately development of
protection methods.
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