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oTpesieIeHUsT MEPEKPECTHHIX PeaKIuil C IPYyTUMU
Bumamm cemerictBa Drosophilidae.
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the above-mentioned system could be used as a spe-
cies-specific test to identify spotted-wing drosophi-
la among the species of flies found in its host pro-
ducts. Further approbation and validation for possible
cross-reactions with other species of Drosophilidae
family is required.
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AHHOTALUA. BOCOYHASL KAUIMAHO08AS 0PEXOMEOD-
Ka nocie nepeozo nossaeHus 8 Poccuu 00801bHO Oblcmpo
3aHANG 8CE MECMA NPOUSPACMAHUS KAULMAHA NOCEBHO-
20 u cmana epedums. Mecmuvie SHMOMOPazU HE MOy
IffexmusHO pecyiuposams ee HUCAEHHOCHb, NOIMOMY
UHMPOOyKYUs ee CReyuauU3UpPoOBaHH020 Napasumouda
Torymus Sinensis, 0CHOBAHHASL HA ONbIME MHO2UX CIMPAH,
S619emcs. eOUHCMBEHHOL B03MONCHOCMbI0 ObICMPO CHIUL-
3Umb YUCIEHHOCMb 8pedumens u npedomspamums 0aJib-
Hetiwee yxyouwerue cocmosHus kawmara. ITpoeeder ana-
JU3 IKOJI02UYECK020 PUCKA 348034 HOB020 3HMoMoOdiaza
UL NOKA3AHO, 4MO e20 UHMPOOYKYUSL He UMeent CKOJIbKO-HU-
6y0b 3a.MEMHBLX PUCKOB OIS ECMECTNBEHHDLY JIECHbLX C000-
wecms.

KiroueBbie cI0Ba. BOCIMOYHAS KAUMAH08AS 0pe-
XOMBOPKA, MOPUMYC, AHANUS IKOJLOZUYECKO20 PUCKA.

BBEJIEHUE

OCTOYHAs KallTaHOBAast 0PEXOTBOP-
ka Dryocosmus kuriphilus Yasumat-
su,1951 (Hymenoptera, Cynipidae)
TPOHUKJIA Ha TEPPUTOPHUI0 Poccuu
B parioHe I. Couy 1 BIepBbie ObLIa

BBISIBJIEHA HA KalllTaHe MOCeBHOM B COYMHCKOM Ha-

nuoHaJdbHOM mapke (CHII) B 2016 r. [2, 6]. [TomaB Ha

0c060 OXpaHSIeMy IPUPOAHYI0 TeppuTopuio (OOIIT),

KakoBo# sBysieTcss CHII, 3ToT nHBaimep GakTUIeCKn

caM oKasaJics II0J, OXPaHO cTaTyca HAIMOHAJIBHOTO

rmapxa.
B pesysibTaTe CIOKUBIIENCS CUTYAlUK TPUHSITD

IleliCTBEHHbIe MePHI I10 3alUTe KallTaHa OT CEPhEe3-

HO OTIAaCHOCTY, KOTOPYIO IIPEACTABIIET OPEXOTBOPKA,
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Environmental risk
assessment of Torymus
sinensis, a specialized
parasitoid of the
oriental chestnut gall
wasp Dryocosmus
kuriphilus
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Abstract. After the introduction into Russia, the ori-
ental chestnut gall wasp has spread in all growing areas of
sweet chestnut and started to cause damage. Local ento-
mophages are unable to regulate its numbers effectively, so
the introduction of its specialized parasitoid Torymus sinen-
sis, based on the experience of many countries, is the only
way to quickly reduce the number of pests and prevent fur-
ther deterioration of chestnut. The environmental risk as-
sessment of the new entomophage has been carried out and
its introduction has been shown not to have notable risks for
natural forest communities.

Keywords. Oriental chestnut gall wasp, Torymus sinen-
sis, environmental risk assessment.

INTRODUCTION

he oriental chestnut gall wasp Dryocosmus

kuriphilus Yasumatsu, 1951 (Hymenoptera,

Cynipidae) was introduced in the territo-

ry of Russia near the city of Sochi and was

first detected on the sweet chestnut in Sochi
National Park (SNP) in 2016 [2, 6]. Having entered the
specially protected natural area (SPNA), which is the
SNP, this invader actually found himself under protec-
tion of the status of the national park.
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0Ka3ajJoCh HEBO3MOXXHBIM. IJTO
TIPUBEJIO K TOMY, UTO KalllTaH, Ha-
XOISIIUICS YK€ MHOTO JIET IOJ,
BO3JIEMCTBMEM pPaHee MPOHUKIIETO
cioma nHBaugepa — GuUTONaTOreH-
Horo rpuba Cryphonectria parasitica,
B036ymuTeNST KpUGPOHEKTPUEBOTO
HEeKpo3a, oKasaJicsa mog, ele 6ojiee
CUJIBHOU YTPO30.

EIVMHCTBEHHOU BO3MOXHO-
CTbIO IIPENOTBPATUTD YXYIIIeHUE
COCTOSIHUSI KalllTaHa SBJISIETCH,
KaK IMOKa3bIBAET OMBIT BCEX CTPaH,
B JIeca KOTOPBIX ITPOHMKAJIA paHee
5Ta OPEXOTBOPKA, UHTPOIYKITUS €€
CcenuaJnu3npPoOBaHHOTO SHTOMOMDA-
ra Torymus sinensis.

MATEPHUAJI 1 METOJNKA

Pa6oTa BbimmosiHeHa B 2017-2019 rT.
B JUCTBEHHBIX Jiecax UepHOMOP-
ckoro nmobepexbss KpacHomapcko-
ro kpasg. O6ciemoBaHue KallTaHa
IoceBHOTr0 Castanea sativa C 11eJIbI0
BBISIBJIEHUS BOCTOYHON KalITaHO-
BO¥ OPEXOTBOPKYU ITPOBOIAUIU B CO-
OTBETCTBUU C PEeKOMEHIalUuIMU
TI0 BBISIBJIEHUIO ¥ UAEHTU(PUKALIUY
9TOTO MHBauAepa [1].

BriBeZleHHBIX U3 rajijioB Ope-
XOTBOPKY NapasuTOUI0B (GUKCHUPO-
BaJIX M OTIPABJISJIM Ha OmIpezesie-
HIe UX BUIOBOM IIPUHALJIEKHOCTH
n-py I. Menuke (Bymamerurt, BeH-
rpus).

AHaJIN3 3KOJIOTUYECKOTO pPHC-
Ka (ASP) mpoBefieH B COOTBETCTBUU
cocranmaptoM EOK3P PM 6/4 «Cxema
MIPUHATHAS PELIeHN [IJisI BBO3a 1 BbI-
ITyCKa areHTOB GMOJIOTUYECKOH 60Ph-
OBbI C BPEIUTENSIMU pacTeHu» [4],
a Tak)Xe C MeXToCyZapCTBEHHBIM

.

LS

Puc. 1. lannbl B nepuop ceoero  Fig. 1. Galls during their intense
WHTeHcMBHoOro hopmmupoBanua  formation in the spring

crangaptoM 'OCT 33828-2016 «3a-  ecHoii (poTo FO.U. THuHerko)  (photo by Yu.I. Gninenko)

uyTa pactenuil. TpeboBaHus K 060-
POTY areHTOB 610JIOTUYECKOM 60Pb-
OBl 1 IPYTUX ITOJIE3HBIX OPTaHU3MOB» [3].

PE3VJIBTATBI U OBCYXKIEHHNE

BocTouHas KallTaHOBas OPEXOTBOPKA OTKJIAAbIBAeT
SINTIa BHYTPb MOYEK KAIlITaHA, ¥ PA3BUBAOIIAACS JIU-
YMHKA IIPEBPAIIAET MMOSIBJISIONINECS JIUCThS B TaJlJIbl
(puc. 1-2). l'ajyibl 6BIBAIOT Pa3HOM (DOPMBI U ITO-Pa3HO-
My pacroJiaralTcs Ha JUCThIX (puc. 3). BHyTpu rajia
pasBuBaeTcs 6eytasg TUUMHKA (PUC. 4), 3aTEM ITPOUCXO-
IUT OKYKJIMBAHWE U M3 TaJIJIOB BBIXOMSIT 0CO6U HOBO-
T'0 MTOKOJIEHUSI. BOCTOUHAs KalITaHOBAss OPEXOTBOPKA
pa3BUBAETCS MapPTEHOTEHETUYECKY, TO €CTh B TIOTTYJIS-
1Y BCTPEUAIOTCS TOJTHKO CAMKU.

TTosaBieHue J060T0 MHBaMIepa HA 0co60 oxpa-
HseMOU MPUPOAHON TEPPUTOPUU LejiaeT ero 06bek-
TOM OXPaHbI 110 GaKTy 06UTaHUA 3heCh. JlefCTByIoIee
MIPUPOL00XPaHHOE 3aKOHOLATENBCTBO HE JIOMTyCKaeT
MIPUMEHEHUS TTeCTUIIUI0B IIPOTUB KaKOH 6bI TO HU
ObLTI0 yTPo3bl. TaKkoe MoJoKeHe TPAKTUIECKY TTOJTHO-
CTbIO UCKJTIOUAET MPUHSITHE MEP, aIeKBaTHBIX YIPO3E,
KaKyI0 IIPEJICTaBJISIIOT HOBbIE UY)K [ bl€ BCEJIEHIIBI TIPU-
ponubIM coobirecTBaM OOIIT.

This situation made it impossible to take effective
measures to protect chestnuts from the serious dan-
ger caused by the gall wasp. This led to the fact that
the chestnut, which had been under the influence of
the previously introduced phytopathogenic fungus Cry-
phonectria parasitica for many years, the agent of Cry-
phonectria parasitica necrosis, was under even great-
er threat.

As the experience of the countries forests in which
this gall wasp previously invaded shows, the only way
to prevent the deterioration of the chestnut is the in-
troduction of its specialized entomophage Torymus
sinensis.

MATERIALS AND METHODS

The work was performed in 2017-2019 in deciduous
forests of the Black Sea coast of Krasnodar Region.
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Puc. 2. Fannbl NOAHOCTbIO YHUUTOXUN Fig. 2. Galls completely destroyed
the chestnut bud, and the leaves have
cthopmuposanuch (poto KO.U. THMHeHko) not formed (photo by Yu.I. Gninenko)

MNOYKY KaluTaHa, U JINCTbA He

Ho He Tosbko cTaTyc OOITT He 1T03BOJISET UCTIONb-
30BaTh MECTUIIUBI ]I YHUUYTOKEHUSI OPEXOTBOPKU.
CI0XHOCTHU UX NPUMEHEHUS B MECTHBIX YCIOBUIX
CBSI3aHbI C HECKOJIBKMMU MIPUUNHAMU. BO-TIE€PBHIX,
KalllTaH IPUHUMaeT He3HAUUTEJIbHOE yUacTUe B CO-
CTaBe JIPeBOCTOEB, yallle Bcero He npesbiasg 20-30%
OT 06111eT0 Uncya AepeBbeB. IIpY TaKUX YCIOBUSIX TPO-
BeJleHVEe aBUAIIMOHHBIX OTPBICKUBAHUU MTPUBEET
K 06paboTKe MeCcTUINIaMM B GOJIbIIEl CTETIEHH, YeM
KPOH KalllTaHa, KPOH APYTUX AepeBbeB. Bo-BTOPHIX,
KalllITaHBI PACTyT B TOpax, ¥ mepecedyeHHas MECTHOCTh
CYIILECTBEHHO YCJIO)KHSIET IIPOBeJIEHNE aBUAIIVOHHBIX
06paboToK.

CylecTBYIOT U Cepbe3HbIe OTPAHNUEHNS Ha BO3-
MO’KHOCTB ITPOBEJIeHNS BHYTPUCTBOJIOBBIX UHBEKTU-
poBaHuii. [Tpu TakoM criocobe 3alluThl KalllTaHa Ipe-
rmapaT OKa)keTcs B OpelIKax KalllTaHa U B KalITAaHOBOM
MeJle. A 3TO yXKe IIpeJiCTaBIsgeT HEIIOCPEeLCTBEHHYIO
OTIACHOCTbD JJIs JTIIOZEM.

CnemoBaTesbHO, HAIEXKHO 3alllUTUTD KAIlITaH OT
BOCTOYHOM KaIITAHOBOM OPEXOTBOPKYU OYE€Hb HEITPO-
cTo. Ho mpruMeHeHMe TIECTUIINIOB B JII0O0M ciIydae He

The study of the sweet chestnut Cas-
tanea sativa was conducted in accor-
dance with the recommendations
on detection and identification of
this invasive species [1].

Parasitoids extracted from
the galls of the gall wasp were fixed
and sent to Dr. G. Melika (Budapest,
Hungary) for identification of their
species.

The environmental risk as-
sessment (ERA) was conducted in
accordance with the EPPO Standard
PM 6/4 “Decision-support scheme
for import and release of biological
control agents of plant pests” [4], as
well as with the interstate standard
GOST 33828-2016 “Plant protec-
tion. Requirements to turnover of
biological control agents and other
useful organisms” [3].

RESULTS AND DISCUSSIONS

The oriental chestnut gall wasp
lays eggs inside the chestnut buds,
and the developing larva turns the
emerging leaves into galls (Fig. 1-2).
Galls have different shapes and are
placed differently on leaves (Fig. 3).
A white larva develops inside a
gall (Fig. 4), then pupation occurs
and individuals of new generation
are emerging from the galls. The
oriental chestnut gall wasp develops
parthenogenetically, i. e., the popu-
lation consists only of females.

The introduction of any inva-
sive species in a specially protected
area makes it a protection species.
Current environmental legislation
does not allow the use of pesticides
against any threat, which almost
completely excludes the adoption
of measures adequate to the risk
caused by new invasive alien spe-
cies to the natural communities of specially protected
natural area (SPNA).

But it’s not only the status of specially protected
natural area which does not allow the use of pesticides
for eradication of the gall wasp. The difficulties of their
application in local conditions are connected with se-
veral reasons. Firstly, chestnut takes an insignificant
part in the composition of trees, most often not exceed-
ing 20-30% of the total number of trees. Under such
conditions, aerial spraying will result in more pesticide
treatments of the crowns of other trees, than of chest-
nuts. Secondly, chestnuts grow in the mountains, and
the rugged terrain makes aerial spraying much more
difficult.

There are also serious limitations on the possibi-
lity of trunk injections. With this protection method the
preparation will get into chestnut fruits and chestnut
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Taoauia

CocTostHHME BOCTOYHOM KAIITAHOBOM OPEXOTBOPKH

BHYTPH raJjijioB

CocTosiHME OPEXOTBOPKH B rajuiax,

% OT 06IIEero YmcJjaa

honey. And this poses an imme-
diate danger to people.
Therefore, it is not easy to
reliably protect a chestnut from
the oriental chestnut gall wasp.
However, the use of pesticides in

any case can not provide long-

nmapasuTH- noruéumue .
MecTo c6opa rajjioB 3/I0pOBbIE pPOBaHHbIE oT GoJie3Hei term protection for the chest-
nut. After some time, even after
35,1 46,2 18,7 a very successful treatment, the
Alaromsic, ;81; L number of gall wasp will increase
L. 80,8 10,8 8,4 again. This will make the applica-
KpacHag IlosisiHa, 2017 1. 41,3 24,2 35,5 tion of chemical protection mea-

sures regular.

MOXKeT 06eCIIeUnTh JLOJTOCPOUHYI0 3alIUTYy KalllTaHa.
Uepes HEKOTOPOE BpeMs IOCJie Jaske OUeHb YCIIeIHON
06paboTKY YMCIEHHOCTh OPEXOTBOPKY BHOBH BO3pac-
TeT. ITO CHIeJIaeT IIPOBelEeHUE MEP XUMUYECKOH 3alu-
TBI PETYJISIPHBIM.

BrinmosnHeHHbIe HaMu B 2017-2019 rT. uccaeno-
BaHMA 0Ka3aju, YTO MECTHBIE SHTOMOdAaru Hecylie-
CTBEHHO BJIUSIIOT HAa YMCJIEHHOCTb OPEXOTBOPKHU (CM.
Tabsuily). Bcero Ha opexoTBOopKe B 2017 T. HAMU BBI-
SBJIEHBI 2 BUA MapasuUTOUIOB: Eupelmus urozonus
u Mesopolobus sericeus, KOTOpble He MOTYT 3 (PEKTUBHO
PETyJIMPOBAaTh €€ YMCIEeHHOCTh. O6a 3TU BU/IA CBSI3aHbI
¢ 1y60BBIMU OPEXOTBOPKAMU, KOTOPBIE YaCTO BCTpeya-
10Tcs Ha nybax Ha KaBkase. YkazaHHbBIe ITapa3uTOULbI
TepeluIu Ha BOCTOUYHYI0 KaIlITAHOBYI OPEXOTBOPKY,
TIOCKOJIBKY OHA IT0SIBUJIACh B MECTaX UX 00UTaHUS, HO
UX YUCJIEHHOCTD U CTEIIeHb 3aPayKeHUsT UMU HOBOT'O XO-
351HA 3aBUCHUT OT UUCJIIEHHOCTY IyOOBBIX OPEXOTBOPOK.

CpaBHUTENBHO BBICOKUI yPOBEHD MTapasuTU3Ma
MeCTHBIMU Mapasutousiamu B 2017 T. 06bsIcHsAETCS
HU3KOU YMCJIEHHOCThIO KAIITAHOBOW OPEXOTBOPKU
¥ HeGOIBIITON BIGOPKOM.

B eBporelickux cTpaHaxX Tak)Ke MeCTHbIe TTapa3u-
TOUIHBIE BUMIBI, TPODUYECKU CBSI3aHHBIE C IyOOBBIMU
OpPEeXOTBOPKaMHU, aJlalITUPOBAJIMChH K 3TOMY HOBOMY
XO3SUHY, HO He MOTYT 3(P(PeKTUBHO PETYIINPOBATH €TO
YKMCJIEHHOCTb.

B Kurtae, dnoHunu u Kopee' u3BeCTHO HECKOJIb-
KO Tapa3uTOuAO0B, B TOM uuciie Torymus Sinensis,
T. beneficus, Megastigmus maculipennis, M. nipponicus,
Ormyrus flavitibialis u npyrue [8, 9, 14]. HekoTopble u3
HUX BecbMa 3G GeKTUBHBIL, a Torymus sinensis ObLI JaXxe
WHTPOAYIIUPOBaH B drnmoHuno u Kopero Kak areHT 6uo-
JIOTUYECKOM 3aIUThI U UCIIOJIb-
30BaJicsl B IIpOrpaMMax Macco-

BOTO pa3BefeHus u Beimycka [13  Table

Our studies in 2017-2019
showed that local entomopha-
ges have no significant impact on the number of gall
wasp (see table). In total, in 2017 we identified 2 para-
sitoid species on the gall wasp: Eupelmus urozonus and
Mesopolobus sericeus, which are unable to regulate its
abundance effectively. Both species are associated with
oak cherry-gall wasps, which are often found on oaks
in the Caucasus. These parasitoids moved to the ori-
ental chestnut gall wasp because it appeared in their
habitats, but their number and degree of infestation of
the new host depends on the number of oak cherry-gall
wasps.

The relatively high level of parasitism by local pa-
rasitoids in 2017 is explained by the low number of ori-
ental chestnut gall wasp and a reduced sampling.

In European countries as well, local parasitoid
species that are trophically associated with oak cher-
ry-gall wasps have adapted to this new host, but are un-
able to regulate its population effectively.

Several parasitoids are known in China, Japan and
Korea?, including Torymus sinensis, T. beneficus, Megastig-
mus maculipennis, M. nipponicus, Ormyrus flavitibialis and
others [8, 9, 14]. Some of them are very effective, and
Torymus sinensis was even introduced to Japan and Ko-
rea as the biological control agent and used in mass
breeding and release programs [13, etc.]. Some trans-
palearctic parasitoids, common for oak cherry-gall
wasps [12], are also effective entomophages of D. ku-
riphilus. These include Totymus geranii, Ormyrus pomac-
eys, and Eurytoma brunniventris [14]. The study of para-
sitoids has shown that 26 species are found in Japan,
11 in China and 15 in Korea [5]. In China, the mortality

1 This refers to the geographical territory where 2 states are
located — the Republic of Korea and the DPRK.

uzp.]. Hexoropele Tparcnaneap-  Condition of the oriental chestnut gall wasp inside the galls

KTUYECKHE [TapasuTOU/Ibl, 0ObIY-
HBIE JIJIST OPEXOTBOPOK Ay6a [12],
TakKXXe 9BJISTCI 3(PPEKTUBHBI-
mu 3HTOMOGaramu D. kuriphilus.

Condition of the gall wasp in the galls, % of the total

K mx uyucay cienyeT OTHECTHU
npexnae Bcero Totymus geranii,
Ormyrus pomaceys, Eurytoma

brunniventris [14]. VisyyeHue
mapasuTOU0B IOKas3ajio, UTo

Collecting points of galls healthy parasitized died from disease
Dagomys, 35.1 46.2 18.7

80.8 10.8 8.4
Krasnaya Polyana, 2017  41.3 24.2 5B

! MoppasymeBaeTca reorpadm-
yecKasi TeppuTOpUS, Ha KOTOPOW
pacnonoxeHbl 2 rocyaapcTea —
Pecnybnuka Kopesa n KHIP.
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B flmoHuu BcTpevaeTcs 26 BULOB, B Kutae — 11, B Ko-
pee — 15 BumoB [5]. B Kutae rubesb ocobeil KarTaHo-
BOI OPEXOTBOPKY OT KOMILJIEKCA Tapa3sUTOUOB B pas-
HbIE TOJIBI M B PA3HBIX MOMYIAIUIX KOjaebaeTcs oT 3
o 40%. OgHako 061 MY ypOBeHDb TMOENN YKa3aHHON
OPEXOTBOPKU OT TTAPa3UTOUI0B B IPUPOJIHBIX YCIIOBU-
X 3[leCh COCTaBJISIET B pa3Hbie rofsl oT 0,5 10 1,6%.

Vi3 rajnoB D. kuriphilus BeIBEZIEHO CJIeyIOIee Yuc-
JI0 MECTHBIX IMapasuTHUYecKux sHToModaros: B MTa-
auu — 39 BuAoB, B CiioBeHUU — 28 BU0B, B XOPBaTUU —
20 BuzioB. B Benrpuu B 2013 1. 66110 ©3BE€CTHO 11 BUIOB,
a B 2015 I. KOIUYECTBO Mapa3UTOUAHbBIX BUIOB YBEJIN-
4uiI0ch 10 17. [TokasaTesb IapasuTUPOBaHMS STOM ope-
XOTBOPKY B BeHrpuwm cocrasisii 2,0-4,7% [5 u 1p.].

TaxkuM 06pa3oM, TOBCEMECTHO B (hOPMUPYIOIEM-
csl BTOPUYHOM apeajie BOCTOYHOH KaIlllTaHOBOM ope-
XOTBOPKYU MECTHBIE BUbI TAPa3UTOUI0B, TPODUUEeCKU
CBsI3aHHBIE C yOOBBIMU OPEXOTBOPKAMMU, XOTS U TIepe-
XOJISIT HA HOBOTO X035IMHA, HO He MOTYT 3(P(hHeKTUBHO
PEeryiaupoBaTh ero YMCIeHHOCTb.

[ToaTOMy GOJIBIIMHCTBO CTPAaH, HA TEPPUTOPUIO
KOTOPBIX ITPOHUKJIA BOCTOUHAS KAIITAHOBAs OPEXOT-
BOPKAa, B KAUECTBE MEPhI 3alUTHI TPOBOASAT NHTPOLYK-
LIWI0 ee CIeluaJlu3upPOBaHHOr0 3HTOMOdara Torymus
sinensis Kamijo, 1982 (Hymenoptera: Torymidae) [10,
11, 13 u np.]. B Tex eBporeiickux cTpaHax, riae He-
CKOJIBKO JIeT Ha3a/, IMIPUCTYTIUIN K UHTPOLYKIIUU TO-
pumMyca, y>ke yepes 2—3 ToZa MOJIYUYMIU BEIPaXKeHHOE
U CTOWKOE YMeHbIIIeHe YNCIIEHHOCTY BpeauTensd [11].
YpoBeHb MOPaKEHUS ITOUEK KalllTaHa IPUMEPHO Uepes
3-4 roga mocje UHTPOALYKIIUY TOPUMYCa CHU3UIICS IO
3%, 1 Opex0oTBOPKA IepecTalia IIpPeCTaBJIATh 3HAUU-
Myto yrposy [11, 12].

U B Poccuu cynp6a KauiTaHa OCEBHOTO 3aBUCUT
OT TOTO, HACKOJIbKO GBICTPO Gy/eT pelleH BOIIPoc 06
UHTPOAYKIIUY 3TOTO TTapa3uToua B jieca C yuacTueM
IIAaHHOTO BUJIa KalTaHa. UTOObI O1eHUTH YPOBEHD 3KO-
JIOTUYECKUX PUCKOB, KOTOPbIE MOTYT BO3HUKATH ITPU
3aB0O3€ TOPUMYyCa, HaMU IIPOBeJieH aHaJIN3 9KOJIOTTUe-
CKOTO PUCKA TAKOU MHTPOAYKIIUU.

AHaNn3 5KOJIOTUYECKOTO PUCKA UHTPOAYKIIUU
MOXXET UMETh XapaKTepP dKCIIPecc-olleHKU. ECJIu BbI-
BOJIBbI TAKOM OLIEHKY HEOMHO3HAYHBI ¥ IPYU IPUHATAN
pelneHus o 11eJ1eco06pa3HOCTY UHTPOILYKIINY HEO6X0-
IuM 6oJiee meTaJibHBIN aHAJIN3, TOTIA OCYLECTBIISIOT
TIOJHBIN ADP.

[TepBOHAYAIBHO CJIEAYET ITPOBECTU UMEHHO 3KC-
Ipecc-oleHKY, KOTOpasi COCTOUT U3 HECKOJIbKUX dTa-
II0B, BBITIOJIHSIEMBIX IIOCIEeL0BaTeIbHO. Ha HOATOTOBY-
TeJbHOU cTagnuy ADP SKCITEPTHI OIIeHUBAIOT 3HAUYEHYE
BHU/Ia KAK BO3MOYKHOT'0 areHTa O10JIOTUYECKOM 3aIUThI
(AB3) 1 ompenessioT IPUYNHBI 1 [eJIY IIPOBOIVMOTO
aHaJIn3a.

Kuraiickuii Topumyc Torymus sinensis iBjsieTcs
CIIeMaJnu3UPOBAHHBIM [IapasuTOUIOM BOCTOUHOM
KalITaHOBOM OPEXOTBOPKM, IMPOKO pacipocTpa-
HEHHBIM B ee IIPUPOIHOM apealie B BocTOUuHOM A3uu.
[Tocye TOro, Kak OPEeXOTBOPKA ITPOHMKJIIA U3 MECT CBO-
€TO0 IIPUPOIHOT0 OOUTAHUS B APyTrye CTPAHbI 1 cTaJia
TTOBCEMECTHO B HOBBIX MecTaxX OOMTaHUS OMaCHBIM
BpEIUTEJIeM KallTaHa IT0CEBHOI'0, MMEHHO TOPUMYC
okasajicsg HamboJiee 3(pHEKTUBHBIM €€ TapasuTOULOM
U 6BLT UHTPOAYIIUPOBAH BO MHOTHIE CTPAHBbI.

Bespe, rae NpOBOAUIA UHTPOLYKIIUIO TOPUMY-
ca, B TeUeHUe [IePBhIX 2—3 JIeT [10CJIe BBIIIYCKOB Ha-
YaJioCh COKpallleHle YMCJIEHHOCTU OPEXOTBOPKMU,
U yKe 06BIYHO Ha 3-1 rof, 1ocjie MHTPOAYKIIUY BPe

rate of the oriental chestnut gall wasp’s species from
the parasitoid complex varies from 3 to 40% in diffe-
rent years and in different populations. However, the
total mortality rate of the gall wasp from parasitoids in
natural conditions here varies from 0.5 to 1.6% in dif-
ferent years.

The following number of local entomophagous
parasites was extracted from D. kuriphilus galls: in Ita-
ly — 39 species, in Slovenia — 28 species, in Croatia —
20 species. In Hungary, 11 species were known in
2013 and in 2015 the number of parasitoid species in-
creased to 17. The parasitization rate of this gall wasp
in Hungary was 2.0-4.7% [5 etc.].

Thus, everywhere in the forming secondary area
of the the oriental chestnut gall wasp, local parasitoid
species that are trophically associated with oak cher-
ry-gall wasps, although moving to a new host, but can
not effectively regulate its numbers.

Therefore, the majority of the countries where the
oriental chestnut gall wasp was introduced carry out
the introduction of its specialized entomophage Tory-
mus sinensis Kamijo, 1982 (Hymenoptera: Torymidae)
as a protection measure [10, 11, 13, etc.]. In the Euro-
pean countries that started the introduction of tory-
mus several years ago, in 2—3 years a significant and
persistent decline in pest population was reached. The
level of damage on chestnut buds decreased to 3% in
about 3-4 years after the introduction of torymus, and
the gall wasp stopped to be a significant risk [11, 12].

In Russia the fate of sweet chestnut also depends
on how fast the question of the introduction of this
parasitoid into the forests where this species of chest-
nut is present will be resolved. In order to assess the
level of environmental risks that may arise when intro-
ducing torymus, we have analyzed the environmental
risk of such introduction.

Environmental risk assessment of introduction
may be carried out as an express assessment. If the
conclusions of such assessment are ambiguous and a
more detailed analysis is needed when deciding on the
expediency of introduction, then a full ERA is carried
out.

The first step is to conduct an express assess-
ment, which consists of several stages, carried out in
sequence. In the preparatory stage of ERA, experts as-
sess the importance of the species as a possible biolo-
gical control agents (BCA), and determine the reasons
and objectives for the analysis.

The Chinese Torymus sinensis is a specialized
parasitoid of the oriental chestnut gall wasp, wide-
ly distributed in its natural range in East Asia. After
the gall wasp moved from its natural habitat to other
countries and became a harmful pest of sweet chest-
nut everywhere, it was the torymus that proved to be
its most effective parasitoid and was introduced into
many countries.

All over the place where torymus was introduced,
during the first 2-3 years after releases, the number of
the gall wasp began to decrease, and usually in the 3rd
year after introduction, the damage from the oriental
chestnut gall wasp was noticeably reduced and gradu-
ally lost its economic importance.
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OT OPEXOTBOPKM 3aMeTHO COKPAIAJiCs U IIOCTEIIEHHO
OHa yTpaurBaJia X03s1UCTBEHHOE 3HAUEHUE.

Takoil pe3ynbTaT JlejlaeT TOPUMYC BO3MOXKHBIM
areHTOM 6MOJIOTUYECKOM 3aIIUThI KAIITaHA TIOCEBHOTO
Ha TeppuTopuu Poccuu, Kyma BOCTOUHAS KalllTaHOBAd
opexoTBOpKa MpoHuka B 2016 1. (k 2018 1. oHa yxe
cTajla 3aMEeTHBIM BpeLUTeeM KalllTaHa ITOCEBHOTO
B parioHe Bousbioro Coum).

BBIBOZ, 0 BO3MOXXHOCTH UCIIOJIb30BAHUS TOPUMY-
ca B kauecTBe AB3 ITO3BOJISET ITEPEUTHU K CIIELYIOIIEMY
mary: GopMyJaInpoOBaHWI0 NPUYKUHBI OpoBeAeHUd ADP.

O1eHKa 9KOJIOTUUECKOT'0 PUCKA IIPOBOLUTCA B CBSA-
31 C HeOGXOIMMOCTbhIO OTIpeZesIeHUs] BO3MOXXHOCTHU
UHTPOLYKIIMU TOPUMYyca B jieca UepHOMOPCKOTO Tobe-
pexbs KpacHOmapCcKoro kpas i COKpalleHud yilep-
6a, KOTOPBIY HAHOCUT KaIITAHOBBIM JIECAM BOCTOYHAS
KalllTaHOBast OPEXOTBOPKA. BbI6OP TOprMYyca B KaUeCTBe
o6bekTa AP cBsI3aH MPEXE BCETO C TEM, UTO TOJIBKO
€r0 MHTPOXAYKIIVS B Gvrkaliniee BpeMs CMOXET TIpe-
KPaTUTh BPEINHYIO NedTeJIbHOCTh OPEXOTBOPKU U IIpe-
IOTBPATUT yXyllIeHe COCTOSTHUS KaIlITaHOB.

TakuM 06pasom, mpoBeneHue ASP Topumyca 06b-
SICHIETCS TeM, UTO OH SBJISIETCS BAXKHBIM KaHAUIATOM
IJIST UHTPOAYKIIUY KaK BO3MOXXHBIU 3 (eKTUBHBIN
AB3, cTIoCOGHBIN CYIIECTBEHHO YJIYYIIUTh COCTOSTHYUE
KallTaHa IIOCEBHOTO B apeajie MUHBA3UW BOCTOYHOMU
KallTaHOBOU OPEXOTBOPKU.

[Ipu BeimoiHeHVY AP Ba)KHO 3HATD, ObLI JIX Pa-
Hee MPOBeJIeH TaKOM aHANNU3 U KaKOBBI €T0 PE3YJIbTa-
Thl. He UCKJII0UEHO, YTO Pe3yJIbTaThl TAKOTO aHAJIN3A,
€CJIV OH GbLJI BBITIOJIHEH PaHee CIelUalucTaMu, Io-
3BOJIST 60Jiee TOYHO IIPOBECTY Halll aHaIM3. HackoJib-
KO HaM M3BeCTHO, TaKol aHaju3 paHee B Poccuu He
OBLI OCYIIECTBJIEH, a UMEIOIIMECS B Psjie CTpaH EBpo-
1Bl aHAJIM3bI TIPOJAEMOHCTPUPOBAJIY HU3KUIM YPOBEHD
OIIaCHOCTHU OT BCEJIEHUS TOpUMyca.

Peanu30BaHHBIN MIpeIBapUTENbHBIN 3Tan ASP
TOpUMYycCa [IOKa3bIBAET, UTO LIeJIM €ro UHTPOAYKIINU
BIIOJIHE JOCTU)KUMBI U YPOBEHb OIIACHOCTU OT HETO
HEBEJIMK. ITO IT03BOJISIET ITEPEUTH K CIENYIONEMY 3Ta-
IIy— KaTeropusalliy TOPUMYCa, TO €CTh OLleHKe TOro,
SBJISIETCS JIU NAHHBIY BUJ, UeTKOU TaKCOHOMUYECKOMU
eIVHUIEH, KaKYI0 4acTh (QOPMUPYIONIETOCS BTOPUY-
HOTO apeajia OPeXOTBOPKY OH MOXET 3aHATh U Ha-
CKOJIBKO BeJINKO OyZeT ero BO3[elicTBYIE Ha 11eJIeBOTO
BpeLuUTEN .

Ba)kHO MOAYEPKHYTH, UTO T. Sinensis ABJISIETCA YeT-
KO TAaKCOHOMMWYECKOY eIMHULIEN, BUM, TPUHAIJIEKUT
K oTpsany Hymenoptera, HagcemeiicTBy Chalcidoidea,
cemericTBy Torymidae, pomy Torymus.

BTOpBIM 11arom Ha 3TOM 3Talle SBJSETC Olpele-
JIeHVe 30HBbI PUCKA, TO €CTh TOU TEPPUTOPUU, HA KO-
TOPYIO MOTYT O6BITH PACTIPOCTPAHEHBI Pe3yabTaThl AJP.
B HameMm ciiydyae 30HOMU, Ha KOTOPYIO OYAYT pacrpo-
CTpaHEeHBbl Pe3yJIbTaThl aHAJIN3a, ABJISETCA Ta 4acThb
Tepputopun Poccutickoit demepaliinu, rae mpouspac-
TaeT KalllTaH ITIOCEBHOMU. ITa TEPPUTOPYS OTPAaHNUMBA-
eTcd 1oroM KpacHozmapcKoro Kpasi 1 4aCcTbi0 TEPPUTO-
puu Pecniy6uky AZbITes — TEMU TEPPUTOPUSIMU, TTe
KalllTaH TOCEBHOU eCTeCTBEHHO IIPOU3PACTaET B IIPU-
POAHBIX JIECHBIX COOBIIECTBAX.

CrenymoImuM MaroM Ha 3TOM 3Talle ABJISIeTCd
MaKCHMaJILHO TOYHOE OIIMCaHue BEPOATHOT'0 PACIIPO-
CTPaHeHUs TOPUMYyca B 30He OLIeHKM PUCKA, TO eCTh
B apealie KalllTaHa ITI0CeBHOTO Ha KaBkase.

KamiTaH moceBHOU eCTeCTBEHHO IIPOU3pacTaeT
Ha TeppUTOpum POCCHUU TOJIBKO B HEKOTOPBIX PalioHaX

This result makes the torymus a possible bio-
logical control agent for the sweet chestnut in Russia,
where the oriental chestnut gall wasp introduction oc-
curred in 2016 (by 2018 it had already become an im-
portant pest of sweet chestnut in the Greater Sochi
area).

The conclusion of the possibility of using the tory-
mus as BCA allows us to proceed to the next step: for-
mulating the reason for conducting ERA.

The environmental risk assessment is conduct-
ed in connection with the need to determine the possi-
bility of the introduction of torymus into the forests of
the Black Sea coast of Krasnodar Region in order to re-
duce the damage caused to chestnut forests by the ori-
ental chestnut gall wasp. The choice of the torymus as
an ERA object is primarily due to the fact that only its
introduction in the near future will be able to stop the
harmful activity of the gall wasp and prevent the dete-
rioration of chestnuts.

Thus, the implementation of ERA of torymus is ex-
plained by the fact that it is an important candidate for
introduction as a possible effective BCA, which can sig-
nificantly improve the condition of the sweet chestnut
in the invasion range of the oriental chestnut gall wasp.

When performing ERA, it is important to know
if such analysis has previously been carried out and
what its results are. It is possible that the results of such
analysis, if it has been carried out earlier by specialists,
will allow us to carry out our analysis more accurate-
ly. As far as we know, such analysis has not been car-
ried out earlier in Russia, and the analyses available in
anumber of European countries have shown a low level
of danger from the torymus introduction.

The implemented preliminary stage of the ERA
of torymus shows that the goals of its introduction are
quite achievable and the level of risk is low. This allows
us to move on to the next stage — categorization of the
torymus, i. e. to assess whether the species is a clear
taxonomic unit, what part of the emerging secondary
range of the gall wasp it may occupy, and how large its
impact on the target pest will be.

It is important to emphasize that T. sinensis is a
clear taxonomic unit, the species belongs to the Hy-
menoptera order, Chalcidoidea superfamily, Torymi-
dae family, Torymus genus.

The second step at this stage is to determine the
risk area, i. e. the area for which the results of ERA are
relevant. In our case, such area is the part of the Rus-
sian Federation, where sweet chestnut grows. This area
is limited to the south of the Krasnodar Region and part
of the territory of the Republic of Adygea — those areas
where sweet chestnut naturally grows in natural forest
communities.

The next step at this stage is to describe as ac-
curately as possible the probable distribution of tory-
mus in the area of risk assessment, i. e. in the habitat
of sweet chestnut in the Caucasus.

Sweet chestnut naturally grows on the territory of
Russia only in some areas of Krasnodar Region (from
the state border with Abkhazia in the south to Tuapse
in the north of the Black Sea coast), as well as in a small
part of the south of the Republic of Adygea.
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Puc. 3. PasHble Tunbl

Fig. 3. Different types
rannoB Ha nucTbaAX KawTaHa  of galls on chestnut leaves

(choTo HO.WU. THUHEHKO) (photo by Yu.I. Gninenko)

KpacHogapckoro kpas (0T rocylapCTBEHHOM IrPaHUIIbI
c Abxasuel Ha 1ore 1o Tyarice Ha ceBepe UepHOMOP-
CKOTO0 IT06epeXxbs), a Tak)Ke Ha HeGOIbIION YacTH 0Ta
TeppuTopuu Pecrrybimku AJbITesd.

KamiTan moceBHOM He MCIIOJIb3YeTCs B KaueCcTBe
03€eJIEHUTEJIbHOT'0 PACTEHUS U He KyJIbTUBUPYETCS 3a
npelejiaMUu CBOETO ECTECTBEHHOTO apeasa, Io3TOMY
HeT OCHOBAHMU PacIIVPITh 30HY OLIEHKY 3KOJIOTHYe-
CKOT'0 pPHCKa TOpUMyca.

TakuM 06pa3oM, Ha JaHHOM 3Talle aHaJI13a ycTa-
HOBJIEHO, UYTO TEPPUTOPHEN, HA KOTOPYIO PacIpocTpa-
HseTcsa ASP, IBJISIOTCS I0)KHBIE palioHbl KpacHomap-
CKOro Kpas u Pecniy6uKku AfipITes, Tle eCTECTBEHHO
MIpor3pacTaeT KallTaH ITOCEeBHON.

CnepyromuM sTarioM ASP gBigeTcd OLleHKa ero
BEPOSITHOTO BO3JIeMCTBUSA Ha JieCHBbIe coobImecTBa
U Ha KallITaH IT0CeBHOM. [TepBhIM IIaroM Ha 3TOM 3Ta-
e gBJysieTcd GOPMYJIUPOBKA IIeJIV UCIIOJb30BAHUSI
TOpUMYCAa.

LlesieBOIl X039UH TOPUMYCa — BOCTOUHAs KalllTa-
HOBas OpPeX0TBOpPKa — ABJSETCS WHBAa3UBHBIM Opra-
HU3MOM, BIIEPBBIE BBISIBJIEHHBIM HA TEPPUTOPUY 30HBI
ASP B 2016 1. 3a 5TO BpeMs OPeXOTBOPKa cTaJia oIac-
HBIM BpeAuTeeM KallTaHa, U ee MacCOBOE Pa3MHOXe-
HUe y)Xe TIPUBEJIO K TOMY, UTO, 10 COOBIIEHUIO0 TTUeJI0-
BOZIOB, c60p KALITaHOBOTO MeZla B palioHe BceleHUs
opexoTBopku cHusmiica B 2019 r. 6ojiee ueM B 3 pasa,
110 CPAaBHEHUIO C IEPUOAOM [0 €€ NHBA3UU. [ToaTOMY
IJIaHUPYyeTCd BBO3 TOPUMYCa U er0 BBIIIYCK B MeCTax
WHBAa3MM OPEXOTBOPKU C I1eJIbI0 IPeIOTBPallleHUS Ha-
HeceHUd elo yiepoa.

BakHO Tak)ke OLIEHUTh BEPOSITHOCTD aKKJINMATH -
3aII¥ TOPUMYCA B HOBBIX JIJIsI HETO MECTaxX OGUTaHUS.
PopuHol ToprMyca saBJsieTcs BocTouHas A3us, Tlie OH
YCIIELIHO PETYJIUPYET YKUCIIEHHOCTb OPEXOTBOPKU Ha
KUTalCKOM KalllTaHe. B HacTosIIee BpeMs OH 3aBe3eH

Sweet chestnut is not used as a plant for greenery
and is not cultivated outside its natural range, so there
is no reason to expand the area of environmental risk
assessment of torymus.

Thus, at this stage of the analysis, it has been es-
tablished that the territory covered by the ERA is the
southern areas of the Krasnodar Region and the Repub-
lic of Adygea, where sweet chestnut naturally grows.

The next stage of the ERA is to assess its probable
impact on forest communities and on sweet chestnut.
The first step in this stage is to formulate the purpose
of the use of torymus.

The targeted host of torymus, the oriental chest-
nut gall wasp, is an invasive organism first identified
in the ERA area in 2016. During this time, the gall wasp
has become a harmful pest of chestnuts, and its mass
reproduction has already led to the fact that, according
to beekeepers, the gathering of chestnut honey in the
invasion area of the gall wasp decreased by more than
3 timesin 2019 compared to the period before its inva-
sion. Therefore, it is planned to introduce torymus and
release it at the invasion places of gall wasp in order to
prevent its damage.

It is also important to assess the probability of to-
rymus establishment in new habitats. The natural ha-
bitat of torymus is East Asia, where it successfully re-
gulates the number of gall wasp on Chinese chestnut.
Currently, it is introduced to European countries such
as Italy, Greece, Slovenia, Hungary, etc., as well as to
Turkey. Thus, the secondary (invasive) area of torymus
is now no less extensive than its primary natural area
in East Asia.

There are no obstacles for torymus to successful-
ly establish on the Black Sea coast of Krasnodar Region
and in the Republic of Adygea in the places of grow-
ing of sweet chestnut. In all places where this chestnut
grows, the oriental chestnut gall wasp, the sole host of
this entomophage, has been successfully acclimatized.
Therefore, it can be assumed with high confidence that
torymus will establish in the range of its target host.

It is impossible to introduce torymus at once in
all the territory where the gall wasp is present so far,
therefore it is necessary to estimate probability of its
spreading in the host’s range.

After the first discovery of the oriental chestnut
gall wasp in 2016 on the territory of Russia, it has al-
ready in 3 years virtually expanded all places of growth
of sweet chestnut. Therefore, there are no obstacles for
the torymus to settle after its host in all those places
where sweet chestnut occurs. In other European coun-
tries where the torymus was introduced as an BCA, it
expanded all the areas where chestnut grows.

The risk of introduction of torymus is that it may
have an impact on other non-targeted insects, so the
next step of the analysis is_to assess the probability of
non-targeted impact of the agent in the risk assessment
area.

European authors studying torymus at the plac-
es of its introduction do not point to its ability to para-
sitize other insects. There are no other gall wasps on
chestnuts in the ERA area. However, together with the
sweet chestnut, there are several species of oaks on
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B TaKue eBPOIeNiCKUe CTPaHbl, Kak Utanus, I'perus,
CioBeHnusd, BeHrpuga u ap., a Taxoke B Typuut. Takum
06pa3oM, BTOPUYHBIN (MHBAa3WOHHBIM) apea TOpUMY-
ca B HACTOsIIee BpeMs He MeHee OOIIUpPEeH, UeM ero
TIEPBUYHBIN, TIPUPOIHBIN apeaj B BOCTOUHON A3UN.

HeT HUKAKUX NPENSITCTBUM AJIS TOTO, YTOOBI
TOPUMYC CMOT YCIIEIIHO aKKJIMMaTU3UPOBAThCS Ha
YepHoMoOpcKoM mobepexbe KpacHomapckoro kpas
u B Pecry6auke AfpITess B MeCTaX IIPOU3PaACTaHUS
KalITaHa ITOCeBHOr0. Bo Bcex MecTax Ipou3pacTaHUs
9TOr0 KalllTaHa yCIeIHO aKKJINMaTU31MpoBajach BoC-
TOYHAs KalITaHOBasi OPEXOTBOPKA — €IUHCTBEHHBIH
X0359UH 3TOT0 3HTOMOMdara. CjieoBaTeIbHO, MOXXHO
C BBICOKOI1 CTEIIeHbI0 YBEPEHHOCTH I0JIaraTh, YTO TO-
pUMyC yCIIEeIIHO aKKJIMMaTU3UPYETCS B apeajie CBOeTo
1IeJIEBOTO X0351HA.

BcenuTh TOpuUMyca cpasy Ha BCI TEPPUTOPUIO,
TZe K HaCTOosIIeMy BpeMeHY 060CHOBaIaCh OPeXOTBOP-
Ka, HEBO3MOXXHO, IT03TOMY HEO6XOIMIMO OLIEHUTh BEPO-
SITHOCTB €T0 PAclIPOCTPaHEHN B apealjie X0351Ha.

[Tociie iepBoro o6HapykeHus B 2016 I. BOCTOU-
HOM KalITaHOBOM OPEXOTBOPKU Ha TeppuTopuu Poc-
cuU, OHA y)Xe yepes 3 roja ocBomsa haKTUUYECKU BCe
MecTa ITpou3pacTaHus KallTaHa IT0ceBHOTro. [ToaToMy
HET MPEensaTCTBUN U IJi TOPUMYCa BCJIeH, 32 CBOUM
X03IMHOM PacCeUThCS BO BCEX TEX MECTOIIPOU3pac-
TaHUSX, B KOTOPbIX BCTPEYAETCS KAIITaH TOCEBHOM.
B mpyrux eBpoIeNCKUX CTpaHaXx, Kya TOPUMYC 6bLI
UHTpPOAYLIMPOBaH B KauecTBe AB3, OH ocBauBaJ BCe
MecTa IIpou3pacTaHus KallTaHa.

OmacHOCTh MHTPOAYKIIUU TOPUMYCA COCTOUT
B TOM, YTO OH MOXKET 0Ka3aTh HelleJIeBOe BO3/elicTBuE
Ha IPYTUX HAaCeKOMBIX, I09TOMY CJIeAYIOMIUM LIaroM
aHaIM3a IBJISETCS OIleHKA BEPOATHOCTH HEIleJIeBOTr0
BO3JIeICTBYS areHTa B 30He OLIEHKU PUCKA.

EBporeiickrie aBTOPHI, 3aHUMAIOILIUECST U3YUeHN-
€M TOpUMYyCa B MeCTaxX ero UHTPOJAYKIIUY, He YKa3bl-
BAIOT Ha €T0 CII0COOHOCTD Tapa3uTUPOBATh HA A PYTUX
HaceKOMBIX. B 30He ADP Ha KamTaHe OTCYTCTBYIOT
IpyTue opeXxoTBOPKU. OJHAKO COBMECTHO C KallTa-
HOM II0CEBHBIM ITPOM3PACTAET HECKOJIBKO BUMIOB Iy-
60B, Ha KOTOPBIX MMEeTCsI HECKOJIbKO BUJIOB OPEXOT-
BOPOK. B 4acTHOCTH, BCTPEYATCS TaKue BUIbI, KaK
s16JIOKOBUTHAS, HYMU3MaTHUUeCcKas U psji IpyTrux. Bee
OHMU SABJISIOTCS HE3HAUUTEJbHBIMY BPEIUTENSIMU Y-
60B, 3aMeTHOT'0 Bpe/la He MPUYNHSIOT. IMEHHO C 3TUX
OPEXOTBOPOK Ha BOCTOUHYIO KAllITAHOBYI0 OPEXOTBOP-
Ky TIePeX0IUT HEeCKOJIbKO BUJIOB ITapa3uTOUIOB, KOTO-
pble, OTHAKO, HE MOTYT PETYJIUPOBATh YUCJIEHHOCTD €€
ocobeii.

TeopeTrUecKu TOPUMYC, B CJTydae ero MHTPOIYK-
1MUY, MOXKET PACCMaTPUBATHCS KaK BO3MOXKHBIN KOH-
KYPEHT MECTHBIX [1apa3UTONJIOB B OCBOEHUN MECTHBIX
’Ke BUI0B OPEXOTBOPOK. OTHAKO CBEZEHUM O TTI000HOM
KOHKYPEHIIMU U3 EBPOTIENCKUX CTPaH HeT. Takke HeT
JIAaHHBIX O TOM, YTO TOPUMYC MOXKET IIEPEHOCUTH HEKIE
TIaTOTeHbl, OITacHbIe JJIs MECTHBIX 9HTOMO(AroB.

VIMelTCs CBEIEHUS 0 TOM, UTO T. Sinensis MoxeT
JlaBaTh ILIOAOBUTbHIE TUOPU/IBI C aGOPUTEHHBIMY IIPE] -
craBureadamu pona Torymus. OLHAKO POJIb MECTHBIX
MIpeCTaBUTENIEN STOTO POJA B XKU3HU JIECHBIX CO006-
IeCTB KpaiiHe HeBeJUKa. BMecTe ¢ TeM JaHHBIN BO-
Ipoc HyXJaeTcd B 6oJsiee ramybokoM nsyueHuu. 0630p
eBpomencKux BUmoB poxpa Torymus [7] mokasa, 4To
B EBporie o6uTtaet mopsaka 200 BUI0OB 3TOTO Pojia, TI0-
9TOMY He UCKJIIQUEHO, UTO C HEKOTOPBIMU U3 HUX MO-
JKeT OBITH [TOJIyYEHO TIJIOIOBUTOE TIOTOMCTBO.

Puc. 4. NInunHku n ceexxaa  Fig. 4. Larvae and a new

KYKOJIKa OPEXOTBOPKM pupa of chestnut wasp
BHYTpM ranna inside a gall
(choTo HO.WU. THUHEHKO) (photo by Yu.I. Gninenko)

which there are several species of gall wasps. In par-
ticular, there are such species as oak cherry-gall wasp,
silk button gall wasp and others. All of them are minor
pests of oaks, do not cause noticeable damage. These
are the gall wasps from which several species of para-
sitoids move to the oriental chestnut gall wasp. And
these parasitoids can not regulate the number of spe-
cies of the oriental chestnut gall wasps.

Theoretically, torymus, in case of its introduc-
tion, can be considered as a possible competitor of lo-
cal parasitoids in the development of local species of
gall wasps. However, there is no information about such
competition from European countries. There is also no
evidence that torymus may carry certain pathogens
that are dangerous for local entomophages.

There is evidence that T. sinensis may provide fer-
tile hybrids with aboriginal species of the genus To-
rymus. However, the role of local species of this genus
in forest communities is extremely small. Meanwhile,
the issue needs to be studied deeper. The review of the
European species of the genus Torymus [7] showed that
there are about 200 species of this genus in Europe, so
it is not excluded that some of them can produce fer-
tile offspring.

Thus, the ecological risks of the introduction of
torymus are minimal and consist only in the fact that
at present time on the territory of Russia the ability of
T. sinensis to give fruitful offspring with local species of
this genus remains unexplored.
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TakuM 06pa3oM, IKOJIOTUYECKUE PUCKU UHTPO-
OYKIIUY TOPUMYyCa MUHMMAJbHBI U 3aKJYATCS
TOJIBKO B TOM, UTO B HAaCTOSIlee BpeMS Ha TEPPUTOPUU
Poccuu ocTaeTcs HeM3yuYeHHON CIIOCOOHOCTS T. Sinensis
JlaBaTh IJIOJJOBUTOE IIOTOMCTBO C MECTHBIMHU IIPELICTa-
BUTEJIIMU STOT'0 POJa.

[TpoBefeHHBIN DKCIPECC-aHaJNN3 OJHO3HAYHO
IIOKa3bIBAET, UTO PUCK OT UHTPOAYKIIUU TOpUMyca
B Jieca YepHOMOpPCKOTO Imobepexbst KaBkaza MUHUMaA-
JeH. EcTb ellle ofHA IPUYKUHA TOTO, YTO UHTPOLYKIIUSI
yKasaHHOro sHToMOdara Kak HeKoe IleJleHallpaBJeH-
HOe JIeliCTBYE He HeceT KaKuX-JI160 HeOXKUTaHHbIX T10-
CJIeCTBUHN. ITA IPUYKUHA B TOM, UTO B TypIIUM aKTUBHO
HCIIOJIB3YIOT TOPUMYCA JIJISI 3alUThI KalllTaHa, ¥ PaHO
WUJIY TI03/IHO OH B JIt06OM cJlyuae CaMOCTOSITEIbHO T10-
SIBUTCS Ha Halllel TeppuTopuu. Ho Takoe ero rossiie-
HYE MOKET IIPOU30UTU O3 HO, TO €CTh TOTZA, KOTJa
MBI yTPATUM 6OJIBIITYI0 UaCTh KalllTaHa IOCEBHOT0.

3aKII0YNTEIbHON YacThio ADP IBJIsIeTCS IIPUHSI-
TYe PelleHUs O BO3MOXXHOCTU UHTPOLYKIUN.

CorJiacHO Ipollenype NPpUHATUS PellleHUs repes,
CcaMUM pelleHueM clielyeT OTBETUTh IIPeLBAPUTEIBHO
Ha 2 BoIIpoca:

- BeposaTHO Jiu, 4TO AB3 OKaXXeT IOJIOKUTEIbHOE
BO3/IeMICTBYME HA OKPYKAIIIYI0 CPELYy B 30HE OIeHKU
pUCKa ITyTEM COKPAIeHN 11eJIEBbIX TTOTYASIINN Bpe-
IUTENs W/UIKu TIPeIoTBPallleHus/coKpalneHus obpa-
6O0TKU/TIPOLIEAYP 3aIIUTHI DPACTEHUN?

- MOXXET JU TTOJIOXKUTENbHOE BO3/lelicTBYE areH-
Ta Ha OKPY’KAKILYI0 CPely B 30He OLleHKU pPUCKa 3Ha-
YUTEJIbHO IIPEBBIIIATh HETAaTUBHOE BO3/IECTBUE HA
OKPY’KalllLyl cpeny?

Ha mepBbIil BOIIPOC OTBET TaKOU: TOPUMYC, KaK
AB3 0T BOCTOYHOI KaIlITaHOBO OPEXOTBOPKY, HECO-
MHEHHO OKa’KeT IO0JI0KUTEJIbHOE BO3/JIeiicTBUE Ha
OKPYXKAILIYI0 CPely, TaK KaK ero LedTeJIbHOCTb IPU-
BeJleT K CyIIeCTBEHHOMY COKPAIleHUI0 YMCIEHHOCTHI
ocobell BpequTesis, UTO MPEeJOTBPATUT OciabjieHue
KallTaHa U II03BOJIUT HEe TOJIbKO COXPAaHUTH €ro, HO
¥ BO306GHOBUTH ITOJTyYeHYE KAIITAHOBOTO MeJia.

Ha BTOpOI 13 IOCTaBJEHHBIX BOIIPOCOB BO3-
MOXXHO OTBETUTBD, UTO [IOJIOKUTEJbHAYI CTOPOHA Jled-
TeabHOCTU AB3 B 30He ASP 3HAaYUTEJIbHO NPEBBICUT
BO3MO>KHOE ero oTpuuaTesjbHOe BJIUAHUE Ha OKDY-
JKAIOLLYI0 CPesy.

OTBeTHl Ha 06a MOCTAaBJIEHHBIX BOIIPOCA O HO-
3HAYHO CBUJETEJIbCTBYIOT B [I0JIb3y UHTPOAYKIIUU
TopuMyca. Ob6a oTBeTa He TPeOYIOT YTOUHEHNH, U UX
OIHO3HAYHOE CBUJIETEIbCTBO B [10JIb3Y UHTPOAYKIINNI
3TOT0 AB3 MO3BOJIIET OTKA3aThCA OT IIOJIHOM OIIeHKU
U IPUHATH CJleyIollee pelleHre:

TOpUMYyC, Kak AB3 OT BOCTOUYHOM KalITaHOBOU
OPEXOTBOPKMU, BPSAJ, JIN NIPELICTABIIET PUCK [1JI5 30HBI
OIIeHKU PUCKA, UJIU PUCK, BEPOSITHO, OyAeT KOMIIEHCU-
POBaH MOJIOKUTEIBHBIM BO3JEMCTBHEM Ha OKPYXKAr0-
LIyI0 Cpefly OT UHTPOAYKIMY areHTa. OljeHKa MOXeT
OBITH OCTAHOBJIEHA, 4 3aBO3 U BBIIIYCKU MOTYT OBITH
PEKOMEeHI0BaHHI.

[TpoBeneHHBIN ADP T03BOJIIET CUNTATD, YTO:

- BEPOSITHOCTD YCIIEITHOM aKKJINMaTU3alUuU TO-
puMyca B MeCTax MHBA3UU BOCTOUYHON KaUITAHOBOU
OPEXOTBOPKMU B 30HE IPOM3PACTaHUS KalllTaHa [I0CEB-
HOT'0 BECbMa BEJIUKQ;

- €CThb OCHOBAHUA CUUTATh, YTO BEPOSATHOCTH
pacnpocTpaHeHUs areHTa B 30He OLIEHKU PHUCKa
TaK’)Xe BeCbMa BeJIMKa, [I03TOMY BBIIIYCK TOPUMYyCa
B HECKOJIbKUX ITYHKTaX YepHOMOPCKOT0 Mo6Gepexbs

The express assessment clearly shows that the
risk from the introduction of torymus into the forests of
the Black Sea coast of the Caucasus is minimal. There
is one more reason why the introduction of this ento-
mophage as some kind of goal-oriented action does not
have any unexpected consequences. This reason is that
in Turkey torymus is actively used to protect chestnut,
and sooner or later it will appear on our territory on its
own in any case. However, it can happen too late, i. e.
when we lose most of the sweet chestnut.

The final part of the ERA is to make a decision
about the possibility of introduction.

According to the decision-making procedure,
2 questions should be answered before the decision
itself:

- Is BCA likely to have a positive impact on the
environment in the risk assessment area by reducing
target populations of pest and/or preventing/reducing
treatments/plant protection procedures?

- Can a positive impact of the agent on the environ-
ment in the risk assessment area be significantly great-
er than the negative impact on environment?

The answer to the first question is as follows: to-
rymus like BCA of the oriental chestnut gall wasp will
undoubtedly have a positive impact on the environ-
ment, as its activity will lead to a significant reduction
in the number of pest, which will prevent the weaken-
ing of the chestnut and allow not only to preserve it, but
also to resume getting of chestnut honey.

The second question can be answered that the
positive side of BCA activity in the ERA area will sig-
nificantly exceed its possible negative impact on the
environment.

The answers to both questions clearly indicate in
favor of the introduction of the torymus. Both answers
do not require any clarification and their firm evidence
in favor of the introduction of BCA makes it possible to
abandon the full assessment and make the following
decision:

The torymus, as BCA of the oriental chestnut gall
wasp, is unlikely to pose a risk to the risk assessment
area, or the risk is likely to be offset by the positive im-
pact on the environment from the introduction of the
agent. The assessment may be halted and introduction
and release may be recommended.

Conducted ERA allows us to believe that:

- the probability of successful acclimatization of
torymus in places of the oriental chestnut gall wasp
invasion in the zone of sweet chestnut growth is very
high;

- there are reasons to believe that the probabili-
ty of the agent spread in the risk assessment area is
also very high, so the release of the torymus in several
points of the Black Sea coast of Krasnodar Region will
certainly lead to the fact that BCA will expand the ter-
ritories where the sweet chestnut grows and which the
oriental chestnut gall wasp has invaded.

Therefore, the introduction of torymus into the
places of invasion of the oriental chestnut gall wasp
will prevent the deterioration of the sweet chestnut, re-
store the level of collection of chestnut honey and mar-
rons (nuts), which will have a positive impact not only
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KpacHopmapckoro kpas 06513aTeJIbHO IIPUBEJET K TOMY,
4yTOo AB3 O0CBOUT BCe TeppuUTOpPUMU, rae rnpouspacra-
€T KalllTaH TOCEBHOU U KyZAa MPOHUKJIA BOCTOUHASI
KalllTaHOBas OPEXOTBOPKA.

CrnemoBaTebHO, MHTPOAYKIIWS TOPUMYCa B Me-
CTa WHBA3WM BOCTOUHOM KalITAHOBOM OPEXOTBOPKU
MTO3BOJIUT MPENOTBPATUTD YXYZAIIEHUE COCTOSHUS
KalrTaHa ITOCEBHOTO, BOCCTAHOBUTDb YPOBEHb c6opa
KalITaHOBOTO MeZia M MOPPOHOB (OPEIIKOB), YTO GyZeT
VMETh ITOJIOKUTEJIbHOE BINAHNIE HE TOJBKO C DKOJIO-
TUYECKOU CTOPOHBI, HO U B COIMAJIbHOM TIaHe. Takxe
3aB03 T. sinensis COKPATUT JI0 X035MCTBEHHO HeCyIlle-
CTBEHHOTO YPOBHS y1iep6 OT MHBaljepa ¥ B KOHEYHOM
pesysbTaTe IMO3BOJIMT HaYyaTh BOCCTAHOBJIEHNE KAIlITa-
HOBBIX IpeBOCTOeB Ha KaBkase.

B 3akjguYeHNE MOXHO KOHCTAaTUPOBATh, UTO
IpenJioKeHHas cxeMa IIPUHATHS PelleHrs 10 CTaH-
napty EOK3P PM 6/4 BriosiHe ipuemjieMa JJisl OlleHKU
5KOJIOTUYECKUX PUCKOB, CBI3aHHBIX C MHTPOLYKI[UEN
areHTOB OMOJOTUYECKOM 3aIUThI.

3AKJIIIOYEHUE

[TpoBemeHHBIN aHAJIU3 3KOJOTUUYECKOTO PUCKA WH-
Tponykuuu T. sinensis B jieca C ydyacTueM KallTaHA
TTIOCEBHOTO, B KOTOPBIX MTPOU3O0IILIO0 BCeJIEHNE HOBOTO
oracHoro ¢purogara — BOCTOUYHON KalITAaHOBOU Ope-
XOTBOPKH, TTOKA3aJI, YTO:

- UHTPOAYKITUS TOPUMYyCa He HEeCET CKOJIbKO-HU-
OyIb CylIeCTBEHHOM 9KOJIOrMYECKOM YTPO3bI;

- 6€3 UCII0JIb30BAHUS TOPUMYCA B KaUeCTBe areH-
Ta 6MOJIOTUYECKOM 3alUThl HEBO3MOXKHO 00ECTIEUUTh
He TOJBKO COXPaHeHVe YPOBHS IMOJYUYEeHUS Mena
¥ yPOXKasi OPEIIKOB KalllTaHa, HO ¥ COXPaHeHe KalllTa-
Ha MOCEBHOTO KaK Ba)KHOU JIeco06pasyomeil mopoIbl
B Jlecax PeruoHa.
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in terms of the environment, but also in social term.
Also, the introduction of T. sinensis will reduce the da-
mage from the invader to an economically insignificant
level and will eventually allow the restoration of chest-
nut forest stands in the Caucasus to begin.

In conclusion, it can be stated that the proposed
decision making scheme according to the EPPO Stan-
dard PM 6/4 is quite acceptable for the assessment of
environmental risks associated with the introduction
of biological control agents.

CONCLUSION

Conducted environmental risk assessment of introduc-
tion of T. sinensis into the forests where the sweet chest-
nut is present, and where the introduction of a new
dangerous phytophage pest, the oriental chestnut gall
wasp, occurred, showed that:

- The introduction of torymus does not pose any
significant environmental threat;

- without the use of torymus as a biological con-
trol agent, it is impossible to ensure not only the pre-
servation of the level of honey production and the har-
vest of chestnuts, but also the preservation of the sweet
chestnut as an important forest-forming species in the
forests of the region.
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