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PeJaKIIMOHHAS KOJ1JIerusa

FNABHbI PELAKTOP:

COJIOBBEB A.A. — 1oKTOp 6U0SIOTUYECKUX HAYK, ITpodeccop,
npodeccop PAH, 3amectuTtens fupekropa ®I'BY « BHUMKP»,
e-mail: solovievaa@vniikr.ru

PEAAKLUWOHHAS KOJINETUS XXYPHAJNA:

KAPMA3WH A.Tl. — KaHAUIAT GMOJIOTMYECKUX HAYK, 3aMeCTUTEIb
PykoBoguresns PoccenbxosHazsopa, Mocksa, Poccusa

JOJIXKEHKO B.U. - akagemuk PAH, npodeccop, LOKTOp
CeJIbCKOX03IMCTBEHHBIX HAayK, PYKOBOLUTEJb IIeHTPa 610I0rnUecKoi
periaMeHTalMy [TeCTUIUIOB, CTAPIINH HayUYHbIN cOTPpynHUK ®IEHY BU3P,
CaHkT-IleTepbypr, Poccus

JIAUVYTA 10.®. — akazemuk PAH, mpodeccop, JOKTOP TEXHUYECKUX HayK,
yyeH [Tpesuguyma PAH, Mocksa, Poccusa

COJIOBBEBA H.H. — xauaumaT 610J0ruuecKuxX HayK, Ha4aJbHUK
YrpasyieHUs GUTOCAHUTAPHOTO Ha/I30pa IIPY SKCIIOPTHO-UMIIOPTHBIX
omnepanusax U MexJyHapoJHOro cCOTpygHUYecTBa Poccenpxo3Ha30pa,
MockBa, Poccus

MYCOJIVH [.JI. — oKTOp 610JIOTMYeCcKrX HayK, HayYHbIN COTPYLHUK,
EBpomnefickas u CpeAu3eMHOMOPCKast OpraHMU3allys 110 3alUTe PACTEeHUH,
[Mapwx, ®paHuusa

IAMUJIOB A.C. — kaHZUJAT GUOJIOTMYECKUX HaYK, 9KcrepT PAO

TI0 CEJIbCKOMY X035 HCTBY, 3aMeCTUTENIb HauaJIbHUKA TPYIIITHI 110 pa3paboTke
crangapToB Cekpetapuara MKK3P, Pum, UTanusa

YITAZLBIIIEB M.T. — DOKTOD CeJIbCKOXO3SHCTBEHHBIX HayK, mpodeccop PAH,
wieH-KoppecroHaeHT PAH, 3aBeAyoImuii OTAeI0M GMOTEXHOJIOTUY U 3TN ThI
pactenuit ®I'BHY «BCTUCII», MockBa, Poccus

MMPUJAHHWKOB M.B. — kaHuAaT 6UOIOTUYECKUX HAyK, 3aMECTUTEND
nupekTopa llenTpa napasurosoruu nnpu U193 PAH uM. A .H. CeBepioBa,
Mocksa, Poccusa

BAJIAIIIOBA U.T. — BoKTOP 6GMOJIOTUYECKUX HAYK, [JIABHBIM HAYUHBIN
COTPYAHUK JIaGopaTOpuy HOBBIX TexHoyorut ®I'BHY «demepanbHBIHN
Hay4YHBIH I[EHTP OBOIIEBOZCTBa», rocerok BHUUCCOK,

OIUHIIOBCKUH FOPOJICKOM OKPYT, MockoBcKas 06J1., Poccus

JDKAJNIIOB @.C. — [oKTOpP 6MOJIOTUYECKUX HAYK, ITPodeccop, 3aBenyoIui
nabopaTopueit 3amuThl pactenuit MCXA um. K.A. TumMupssesa,

MockBa, Poccus

YCKOB A.J. — DOKTOP CeTbCKOX03SIMCTBEHHBIX HAYK, 3aBEYOIINI OTIeJIOM
6UOTEeXHOJIOruY ¥ UMMyHouarHoctukyu ®IBHY BHUVKX um. A.T. Jlopxa,

I. 1. Kpackogo, I. Jlro6epiibl, MockoBckas 06J1., Poccust

KOPHEB K.II. — kaHAUJaT 610JIOrMUeCKUX HAYK, 3aMeCTUTEJb IUPEKTOPa
@®I'BY «BHUMKP», p. 1. BBIKOBO, T. 0. PaMeHcKku#, MockoBckas 06:1., Poccus
IIHEWJEP 10.A. — KaHAuAT 6UONOTUYECKUX HayK,

HavaJbHUK HayYHO-METOAMYECKOTro oT/ea Bupyconoruu ®I'BY « BHUVKP»,
p. 1. BBIKOBO, I. 0. PameHckuil, MockoBckas 06J1., Poccust

PEOAKLUUSA:

3MHOBBEBA C.T. - crieraiucT 110 CBA3SIM C 061eCTBEHHOCThIO
PenakIMOHHO-U3aTeNbCcKoro ornena ®I'BY « BHUMKP»

OJIEIIKEBUY B.B. — med-pefakTop, KaHAUAAT PUII0JIOINUEeCKUX HAyK
YEPEITAHOBA B.B. — pefakTop-KOPpPeKTop

BOHIAPEHKO I'.H. — HauanpHUK WJIL ®T'BY «BHUUKP»,
KaHAUJAT 61OJIOTMYEeCKUX HayK

KAPVMOBA E.B. — HauaJIbHUK HQyYHO-METOLMNUECKOTO OTZeJIa BUPYCOJIOTUN
u 6aktepuosnoruu ®IrBY «BHUVKP», kaHAuAaT GUOJIOTUUECKUX HAYK

JPEHOBA H.B. — crapiiuii Hay4YHbIH COTPYJHUK HAyYHO-METOJUUECKOr0
oTzena Bupycosioruu u 6akrepuonorun Ir'BY « BHUUKP»

KACATKWH [0.T. — BemyImuii HAyYHbIN COTPYAHUK PoCcTOBCKOTO husiraia
OI'BY «BHUMKP», kaHAUZAT 6UOJIOTUYECKUX HAYK

KYJIAKOBA 0.10. — BeAyImuil Hay4YHbli COTPYJHUK — HAYaJIbHUK
HAYYHO-MeTOJUYECKOr0 OT/AesIa NHBA3UBHBIX BUJIOB PACTEHUN
@OI'BY «BHUMKP», kaHAUZAT 6UOJIOTUYECKUX HAYK

KYPEATOB C.A. — HauyaJIbHUK HAYYHO-METOLUYECKOI'0 OT/IeJIa SHTOMOJIOT U
OTBY «BHUVIKP», KaHAMIAT GMOJIOTMUeCKUX HAyK

CYOAPUKOBA C.B. — cTapuinii Hay4HbI COTPYIHUK JJabopaTopuu
resnpMuHTOJNIOTUU WL ®TEY « BHUMKP»

KYYEPSBBIX B.C. — mepeBoUUMK, KAaHAUAAT (DUITOJIOTUIECKUX HAYK
CNEUMAJIBHOCTHU:
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MEXAOYHAPOOHOE COTPYOAHUYECTBO

YOK 632.91

JlecaTs JeT
CYIIlECTBOBAaHMSA CETHU
Euphresco network.
HayuHas pa6oTa

U CTpaTeruvyeckoe
pa3BuTHE OJI4
Poccuiickoii ®enepanuu
B MEK/LYHapPOAHOM
KOHTEKCTe

* I)KOBAHMU B.!, IIHEMJIEP 10.A.2,
30PPUJIJIA-®OHTAHE3U .3

1.3 EBponeiickas u Cpeiu3eMHOMOPCKasi OpraHu3aIus
10 KapaHTUHY ¥ 3amuTe pacteHuii (EOK3P),
r. [Tapmx, ®paHuusa

2 ®I'BY «BcepoCCUMCKUI IIEHTP KapaHTUHA PacTeHUI»
(®I'BY «BHUUKP»), p. 11. BEIKOBO, T. 0. PaMeHCKUH,
MockoBcKas 06J1., Poccus, 140150

1 ORCID 0000-0001-9217-3555,
e-mail: bgiovani@euphresco.net

2 ORCID 0000-0002-7565-1241,
e-mail: yury.shneyder@mail.ru

3 ORCID 0000-0002-2514-3927,
e-mail: jassmine.zorrilla@euphresco.net

JIIOPOBbE PACTEHUM SBISETCSA Kioue-
BbIM (DAaKTOPOM B JIFOOOM CTpaTeruu
JIOCTUYKEHNS TIPOJIOBOJIbCTBEHHOM 6e3-
OTTaCHOCTH, 3aIIUThI OKPYKaIIIel cpe-
bl U OMOpasHoOoOpa3us, COmEeNCTBUSI
6e30MacHOl TOProBjie, a TaKXe BaXk-
HelIe 0CHOBOM 6M0SKOHOMUKM.
Buojornyeckue MHBA3UM BBI-
CTYIIAKT NPUYMHOMN 3HAUUTEIbHOTO COKPAIILEHUS
6ropasHo06pa3us 1 60JbIINX SKOHOMUYECKUX I10-
Tepb. [logcunTaHo, 4TO BO BCeM Mupe oT 10 10 28%
MIPOAYKIIMK PACTEHUEBOICTBA TEPSIETCS M3-3a BPe-
HBIX OPraHus3MoB (Savary et al., 2019; Turbelin et al.,
2023). Obuiue 1moTepu oT uHBasuii ¢ 1970 mo 2017 r.
cocraBuiu 1,288 TpiiH pgosapos CIIA, npuyeM exe-
TOHBIE 3aTPAThl YBEIMUMBAJINCH B 3 pasa 3a IeCATU-
netue (Diagne et al., 2021). YcuieHnue riobanusaiuu
PBIHKA B IIOCJEIHUE IECATUIIETUS B COUETAHUY C U3-
MeHeHMeM KJIuMaTa Co3Iajio Ype3BhIYaiiHo 6Jiaro-
TNPUSATHBIE YCIOBUS JIJIS MePEeMEIIeHUs U PaCIIpo-
CTpPaHEHUs BPEAHbBIX OPTaHU3MOB C OLTHOBPEMEHHBIM
Bo3pacTaHueM ux Bo3mericTBud (Deutsch et al., 2018).
HeB03MO0XXHO 136eXaTh BCEX BbI30BOB, OTHOCSIIIXCS
K 3/I0POBBbI0 PACTEHUM U CBSI3aHHBIX C IJI006AJIbHOM
TOPTOBJIEH, YBEJIMUEHUEM UNCJIIA ITyTEIIEeCTBUN U M3-
MeHeHUeM kammaTa. OLHAKO MOXKHO ONITUMU3UPO-
BaTb CTPATETUY PELIEHUS STUX ITPOOJIEM ITPU YCIOBUU
3¢ eKTUBHON KOOPAUHAIIUYN U COTPYLHUYECTBA.

INTERNATIONAL COOPERATION

UDC 632.91

Ten years of the Euphresco
self-sustained network.
Scientific work and
strategic development for
the Russian Federation

in an international context

* BALDISSERA GIOVANTI!, YURI A. SHNEYDER?,
YASMIN ZORRILLA-FONTANESI?

1.3 European and Mediterranean Plant Protection
Organisation (EPPO), Paris, France

2 All-Russian Plant Quarantine Center
(FGBU “VNIIKR”), Bykovo, Urban district Ramensky,
Moscow Oblast, Russia, 140150

1 ORCID 0000-0001-9217-3555,
e-mail: bgiovani@euphresco.net

2 ORCID 0000-0002-7565-1241,
e-mail: yury.shneyder@mail.ru

3 ORCID 0000-0002-2514-3927,
e-mail: jassmine.zorrilla@euphresco.net

lant health is a key factor in any strategy to
achieve food security, protect the environ-
ment and biodiversity and facilitate safe
trade and is an essential pillar of the bioeco-
nomy.

Biological invasions are responsible for substan-
tial biodiversity decline and for high economic losses.
It has been calculated that globally, between 10 and 28
percent of crop production is lost to pests (Savary et al.,
2019, Turbelin et al., 2023). The total cost of invasions
from 1970 until 2017 has been reported to be US$
1.288 trillion, with a threefold increase of the annu-
al cost per decade (Diagne et al., 2021). The increased
market globalisation of recent decades, coupled with
climate change, have created extremely favourable
conditions for the movement and establishment of
pests, with a concomitant increase of their impact
(Deutsch et al., 2018). It is not possible to avoid all the
challenges connected to plant health and related with
global trade, increasing travel activities and climate
change. However, it is possible to optimise strategies
to address these challenges with effective coordination
and cooperation.
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MEXAOYHAPOOHOE COTPYOHUYECTBO INTERNATIONAL COOPERATION

ViccnemoBaHMWs UTPAIOT KIFOUYEBYIO POJIb B 060C-
HOBaHUY (DUTOCAHUTAPHOU [EeATENbHOCTY, HAUMHAasI
c aHaJim3a QUTOCAHUTAPHOIO PHCKa, a TaKXe C pe-
TYJIMPOBAHUS, HAI30Pa, TAKCOHOMUU, AUATHOCTUKU
¥ 3aKaHYMBasi MEPAMH 10 CMSITYEHUIO TTOCIEICTBUN.
VccnemoBaHUs TIOMOTAOT pa3BUBaTh Hay4YHbIE 3HA-
HUS 1 UHQPACTPYKTYPY, KOTOPBIE ITOAMEPKUBAIOT
3[I0POBbE PACTEHU.

Euphresco — 5To ceTh opraHu3saIiuii, KOTOpbIe CO-
TPYAHUYAIOT IJIS KOOPAVHAIIMY CBOEl pabOThI 1 ITOBBI-
MIEHUS aKTYaJIbHOCTHY U PE3YJIbTaTUBHOCTY UCCIIEIOBA-
TEeJIbCKOU NeATeJIbHOCTHY B 06J1acTy (PUTOCAHUTAPUMN.
ST OpraHU3aIny BKIOYAIOT B Ce0s yupexaeHus, pu-
HAHCHUPYIOIIME UCCIEOBAHYS; TOJUTUYECKUE OPTaHbI
¥ HAallMOHATbHbIE OPTaHU3AIUY 10 KAPAHTUHY U 3al1-
Te PACTEeHUH; TOCYAaPCTBEHHbIE 1 YACTHBIE UCCIIEI0BA-
Tesibckue opranusaiuu (Euphresco, 2024).

[TepBbIe IUKJIBI IPOeKTOB Euphresco (Euphres-
co I u II) mpoxoaunu ¢ 2006 mmo 2014 r. u puHAHCHU-
poBasuck EBpocorozom (EC) (Traon et al., 2021). TIpo-
eKThI OBIJIM HAIpaBJIEHbI HA CO3JaHKE OCHOBBI JJIS
MEeXIYHApPOIHOM CeTH: orpeneeHre U ob6beauHe-
HYe OpraHu3aluil U CIeUaJuCcTOB, OTBETCTBEHHBIX
B pasjJIMYHBIX CTPaHaXx 3a HCCIeLoBaHUsI B 06JlacTu
3[I0POBbSI PACTEHU; CO3IaHNE CTPYKTYP U COTJIACO-
BaHUeE IPOIECCOB [IJIs YIYULIIEHUST KOOPAUHAIIUY UX
IeSaTeNIbHOCTY U MOANEeP)KKY TPaHCHAIIMOHAJIbHOIO
corpyaumdectBa. C 2014 r. Euphresco ctasa camMmocTo-
ATeJabHOU ceThio (Euphresco Net), opraHU30BaHHOU
EBporneiickoi u Cpean3eMHOMOPCKON opranusaluen
10 KapaHTUHY U 3amuTe pacteHuyt (EPPO).

Ycenex Euphresco, kak IpenMyIeCTBEHHO €BPO-
MEeNCKOM CeTH II0 KOOpAMHAIUY (PHUTOCAHUTAPHBIX
WCCIIe[OBAHUM, 3aJI0KUJI OCHOBY [IJIST LUCKYCCUU
0 Pa3BUTUY MHUIIMATUB IJI5 YIOBJIETBOPEHUS ITOTPEG-
HOCTEH APYruxX PeruOHOB MUpPa U I106aJIbHOM KOOP-
OuHANVM pUTOCAHUTAPHBIX HccienoBaHuit (Giovani
et al., 2020; IPPC, 2020). ITo COCTOSHMIO Ha THBaph
2024 r. uteHamu Euphresco sBasSIOTCS CcBbIlIE 75 Op-
raHmusanui 6osiee yem u3 50 cTpaH Mupa (cm. puc. 1).

C 2014 r. mog, arupmoii Euphresco Net 65110 3a1ty-
IEeHO W peasin30BaHo 6osee 140 HAYUHBIX ITPOEKTOB
B Pa3JIMYHbIX 00JIACTAX (BUPYCOIOTHS, 6AKTEPUOJIOTHS,
SHTOMOJIOTHUS, JIECHON KapaHTHH, COBPEMEHHBIE METO-
IIbI IMATHOCTUKMY, Ne3H(MEKIIN 1 TaK Jajee). Y IIpoek-
ToB Euphresco ecTb HECKOJIBKO ITPEUMYIIIECTB M0 CPaB-
HEHWUIO C TPAAUIIMOHHBIMY I'PAHTAMU U TIPOEKTAMU:

« TMOKOCTh (PMHAHCHUPOBAHMSI, KOTOpPas I03BO-
JITET OpraHm3alusaM paboTaThb C TEMU PECYypPCcaMu, KO-
TOPBIE OHU XOTST BBIJIEJIUTD, Y C TEMU MEXaHU3MaMH,

Research plays a key role in underpinning phy-
tosanitary activities, ranging from pest risk analysis, as
well as regulation, surveillance, taxonomy, diagnostics
and mitigation measures. Research also helps to main-
tain and develop scientific expertise and infrastructure
that support plant health.

Euphresco is a network of organisations that col-
laborate to coordinate their work and make research
activities in the phytosanitary area more relevant and
impactful. These organisations are research funders,
policy makers and national plant protection organisa-
tions, public and private research organisations.

The first cycles of Euphresco projects (Euphres-
co I and II) were from 2006 to 2014 and were funded
by the European Union (EU) (Traon et al., 2021). The
projects were aimed at creating the basis for an inter-
national network: identifying and linking the organi-
sations and people responsible in the various coun-
tries of plant health research, creating the structures
and agreeing on the processes to enhance coordination
of their activities and support transnational collabo-
ration. Since 2014, Euphresco has become a self-sus-
tained network (hereinafter referred to as Euphresco
Net) hosted by the European and Mediterranean Plant
Protection Organisation (EPPO).

The success of Euphresco as a primarily Europe-
an network for phytosanitary research coordination has
set the ground for discussions on the development of
initiative(s) to address the needs of other regions of the
world and global phytosanitary research coordination
(Giovani et al., 2020, IPPC, 2020). As of January 2024,
more than 75 organisations from more than 50 coun-
tries worldwide are members of Euphresco (see Fig. 1).

Since 2014, more than 140 scientific projects in
various areas (virology, bacteriology, entomology, forest
quarantine, modern diagnostic methods, disinfection,
etc.) have been commissioned and conducted or are cur-
rently being conducted under the umbrella of Euphresco
Net. There are several advantages of the Euphresco pro-
jects compared to traditional grants and projects:

- flexibility of funding, which allows organisa-
tions to work with the resources they want to commit
to and with the mechanisms which are desirable for
them (e. g. real funds, in-kind contributions);

« possibility to produce, with the same amount of
national investment, more results, because each coun-
try benefits from the funds (and work) committed by
the other countries;

- flexible and administration light processes for
collaboration;

2023

Puc. 1. CtpaHbl — yuyacTHukM Euphresco Net  Fig. 1. Member countries of Euphresco Net

(oTMeueHbl 3e1eHbIM)

(shown in green)
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KOTOPBIE JJII HUX XKeJIaTeIbHbI (HalIpUMeD, peabHblie
CpeJiCTBa, B3HOCHI B HATYPAJIbHOM (hOpME);

* BO3MOXXHOCTB ITOJIYYUTb IIPU OLUHAKOBOM 00'B-
eMe HAIlMOHAJbHBIX MHBECTUIUI 60JIbIle Pe3ybTa-
TOB, TIOCKOJIbKY Ka)kKJlasi CTPaHa MoJIb3yeTCs CPeICTBa-
MU (1 paboTOM), BbIZEJIEHHBIMU APYTUMU CTPAHAMY;

» rubKUe U JIeTKYUE B YITPaBJI€HUY IPOIIECCHI CO-
TPYIHUYECTBA,;

« IIPOEKTHI II0JIE3HBI HE TOJbKO MIJII Pa3BUTUSI
3HAHWUU, HO U JIJIg HapalluBaHUs ITOTEHI[MaIa U Tap-
MOHM3AINY IIPAKTUKY;

« IIPOEKTHI IT03BOJISIIOT HAIlMOHAJIbHBIM HCCJIE-
IOBaHUSAM ObITh 3aMETHBIMY 3a ITpPeJieJlaMy CTPAHbI;

« IIPOEKTHI O3BOJISIOT IIOBLICUTDH KAYeCTBO Ha-
IIMOHAJbHBIX UCCIENOBAHUY 3a CUET CHHEPTUU C IPY-
TUMU CTPaHaAMU;

» Euphresco obJierdaeTt UCIIOIb30BaHUE PEIYITh-
TaTOB HETIOCPEACTBEHHO KOHEUHBIMY I10JIb30BATEJIS-
MU HCCJIeIOBAaHUM, TAKUMHU KaK pPa3paboTUnKY I0JIH-
TUKHU, U IIpoYee.

ExeromHo CoBeT ympaBaswimux Euphresco
00BABINISIET KOHKYPC Ha TpaHCHAIIMOHAJIbHOE CO-
TPYAHUYECTBO, KOTOPbIH ITO3BOJIIET OPTraHU3AIUAM
BBIPa3UThb CBOU ITOXKEJIaHUS B OTHOIIEHUY TEM KCCJIe-
IOBAHUH, OJIT KOTOPBIX OHU UILYT MEXAYHAPOLHOE
apTHEPCTBO. Bce MPOEeKThI, IIPeIJIoKEeHHbIe YIeHaMU
Euphresco, IpoxoasaT HeCKOJIbKO 3TaIloB 0T60opa, I10-
3BOJIAIOIIYX TIEPEUTH OT HAIIMOHAJbHOI'O IIPUOPUTETA
K MEeXyHAPOILHOMY MCCJIEN0BATENIbCKOMY ITPOEKTY.
Ha mepBoM sTare (06bIYHO K ceperHe STHBAPS) Kak-
OBl uieH Euphresco MOXeT MTPeAJIoKUTh OAHY UK
HECKOJIbKO MHTEPECYIONIUX €T0 TeM. Ha BTOpoM sTarie
(06p1uHO K HavaJy heBpasisi) yYaCTHUKU pacCcMaTpu-
BarT cOPMUPOBAHHBIH CITUCOK TEM, ITPEIJIOKEHHBIX
BCEMU YJIEHAMHU, U MOTYT IMOJIEPKaTh OHY UJIU He-
CKOJIBKO M3 HUX. Ha ciemymlneM 3Tare IJjs TeM, KO-
TOpPbIe TIOAAEPKUBAIOT 2 WM 60jiee opraHu3alu,
omnpenesieTcss KOOPAMHAIIMOHHBIN JUEP, KOTOPBIN
paspabaTbhiBaeT O0IIMY MJIaH IPEeIACTOAIe PaboThl.
Ecnu Bce KpuTepum COOJIOIEHBI, DTU TeMbI CTAHO-
BSTCS KCCJIeI0BaTeIbCKUMU MPOEKTaMU, KOTOPbIe
HAUYMHAIOTCS B HAaUaJle TOZa, CJIEYIOIIEero 3a HayajJoM
KOHKypca.

B3HOCHI B 9KBUBaJIeHTHOU (hopMe 1 COrjiacoBa-
HUEe CYIIEeCTBYIOIIEN UCCIeN0BaTENbCKOU IeITelb-
HOCTY ITO3BOJIIOT OPTaHMU3AIlUAM TIPUCOEINHIThHCS
K KoHcopiuyMaM Euphresco 6e3 mpsMoTo BJIOXKEHUS
IeHeXXHBIX cpencTs (IxoBaHu u ap., 2021).

K HacrogueMy BpeMeHU 3aBepPIIeHbl 06CyX/ae-
HU4 110 TIPeIJIoKeHHBIM B 2023 T. TeMaM HccieoBa-
HUM, chOPMUPOBAHBI IIEJIN 1 3aaUH, & TAKXKE ITPEIII0-
JlaraeMble PesyJbTaThl MCCIeI0BaHUM (CM. TabaUILy).
JaHHbIe IPOEKTHI OyIyT HauaThl B 2024 T.

Bcepoccuiickuii IIeHTP KapaHTHUHA pacTeHUN
(®T'BY «BHUVKP») gBisieTCs MOCTOSIHHBIM y4acT-
HUKOM HpoeKToB Euphresco. B HacTosinee BpeMsa
OT'BY «BHMVKP» paboTaeT HaJl HECKOJIbKUMU ITPOEK-
TaMU, KOTOPBIE TTO3BOJISIOT MOJIyUYaTh CAMY0 CBEXYIO
“H(MOPMAIIMI0 O COBPEMEHHBIX METOIaX AUAarHOCTH-
KV KapaHTWHHBIX OPraHU3MOB, a TAK)Ke y4acTBOBATh
B pa3paboTkax MeTOIOB, KOTOPbIE B AaJibHeHIIeM
OyAyT MCIIOJb30BAaHbBI IPU MOATOTOBKE CTAHIAPTOB
¥ IUarHOCTUYECKUX IIPOTOKOJIOB. HEKOTOpPLIE 3aBEP-
IeHHbIE, TPOAOJIKAIOIIIECS Y HOBBIE ITPOEKTHI, B KO-
TOPBIX IPUHUMAIOT YUYaCTUE POCCUNCKUE CITEIIHAJIU-
CTBI, IIPEJICTaBJIEHbI HIKE.

« projects useful for developing knowledge, but
also for capacity building and harmonization of prac-
tices;

» projects allow national research to be visible
outside the national borders;

« projects allow to enhance the quality of national
research, through synergies with other countries;

« Euphresco facilitate the uptake of results direct-
ly from the end-users of research, such as the policy
makers etc.

Every year, the Euphresco Governing Board ini-
tiates a call for transnational collaboration, which al-
lows organisations to express their wishes in terms of
research topics for which they are seeking internation-
al collaboration. All projects proposed by Euphresco
members go through several stages of selection, al-
lowing to move from a national priority into an inter-
national research project. In the first stage (usually by
mid-January), each Euphresco member can propose
one or more topics of interest. In the second stage (usu-
ally by early February), members review the generated
list of topics proposed by all members and may sup-
port one or more of them. In the next stage, for topics
that are supported by 2 or more organisations, a co-
ordinating leader is identified to formulate an over-
all plan for the work to be done. If all criteria are met,
these topics become research projects, that start early
in the year following the launch of the call.

In-kind contributions and alignment of existing
research activities allows organisations to join the Eu-
phresco consortia without committing monetary funds
(Giovani, 2021).

At present, discussions on the research topics
proposed in 2023 have been completed, goals and ob-
jectives have been formed, as well as the expected re-
search results (see Table). These projects will be initi-
ated in 2024.

All-Russian Plant Quarantine Center (VNIIKR) is
aregular participant of Euphresco projects. At present,
VNIIKR is working on several projects that provide
up-to-date information on modern methods of diag-
nostics of quarantine organisms, as well as participa-
tion in the development of methods that will be used in
the preparation of standards and diagnostic protocols.
Some completed, ongoing and new projects in which
Russian specialists are involved are presented below.

Detection and classification of the etiological

agent of Almond Witches Broom disease

(‘Candidatus Phytoplasma phoenicium’)

and its epidemiology

‘Candidatus Phytoplasma phoenicium’ is a pest that
poses a threat to horticulture in the Russian Federation.
Within the framework of the project, specialists of the
Scientific Department of Virology of the VNIIKR partici-
pated in the international test performance study (TPS)
and successfully passed it with a result of 100% match-
es. The obtained data will be used in the preparation of
the EPPO Standard as well as Methodological Recom-
mendations for detection and identification of ‘Candi-
datus Phytoplasma phoenicium’. Identical tests used in

2024 rod — 20 net Poccenbxo3Hadsopy 4
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Pa3pa6oTKa HaJIe;KHBIX IPOTOKOJIOB JJISI

BBISIBJICHHS M NAeHTU(DUKALUY BO36YSUTEJIS

60J1€3HU «B€IbMUHBIX METeJ» MUHAJIA

Candidatus Phytoplasma phoenicium

Bos3bynutenb 60€3HU «BEIbMUHBIX METEJ»
mungansa Candidatus Phytoplasma phoenicium -
BPEIHBIN OPTAHU3M, ITPEACTAaBISIIOIINN OITaCHOCTD
IJis camoBoncTBa Poccutickoii demepanuu. B pam-
KaxX MPOeKTa CHelNaJuCcThl HAyYHO-MeTOAUYECKO-
ro otpesa sBupyconoruu ®I'bY « BHUMKP» npunganiu
ydacTre B MeX/AyHapoAgHOM MekjaabopaToOpHOM CIIU-
YUTEeJbHOM HcnbiTaHuu (MCU) 1 yCIenrHo mpouLin
WCTIBITAHUSA ¢ pe3ynabraToM 100% coBmagenui. I1o-
JIyUeHHbIE TaHHbIE OyAYT UCITOJb30BAHBI ITPU ITOJI-
rotoBke Ctangapra EOK3P, a Takxe MeTogu4eCKUX
pPEKOMEeH AUl 110 BBISBIEHUI0 U UJeHTU(DUKALIUYT
¢urtomnnasmel Candidatus Phytoplasma phoenicium.
VneHTUYHbIE TECTHI, UCIIOJIb3yeMblE B METOAMKAX
110 AUarHOCTHUKE KapaHTUHHBIX BPEJHBIX OPTaHU3-
MOB, HEOBXOOMMBI IJisI JaJIbHEHIIero B3auMHOT0
MpU3HAHUSA Pe3yJIbTaTOB MCCIENLOBAHUN 06pa3IioB
(Bianco et al., 2021).

PanHee 06Hapy»KeHHe rPUGHBIX IATOT€HOB

Ha ILUI0/IaX CEMEYKOBBIX KYJIBTYP

[TpoBeneHbl 06CIEIOBAHMS IIJIOJJOBBIX HaCAXKIE-
HU MOCKOBCKOI 00JIaCTU AJIS BBIABIEHUA ILJIOLOB
CJIaTeHTHOU nHpeKIreln rpubos poma Monilinia. Atrpo-
6upoBana Texuuka ONFIT (Overnight freezing-incuba-
tion technique) — MeTo, TPUMEHSIEMBIH IJIs BBISBJIE-
HUS JJATEHTHOM MHMEKIIMY TPpuboB; JaHHBIN METO[I
He HaJle)XeH U He MOXKET OBITh UCIT0JIb30BaH IIPH Jia-
60paTOPHBIX UCCIIEIOBAHUSIX.

Anpo6upoBaH METO/ BhISIBJIEHUS JIATEHTHOM NH-
(exuuy rpuboB poga Monilinia METOLOM CMbIBA U LI€H-
TpudyrupoBaHUs. B pe3ysbTaTe MaToreHbl BhISBIEHBI
He ObLIN.

PazpaboTaH 1 ampo6upOBaH METOJ, BbISIBJIEHUST
IHK rpuboB poma Monilinia B IIOKPOBax IJIOAOB. JlaH-
HBIN METO/; T03BOJINJI BBISIBUTh MH(MEKITUIO B CUIIBHO
3apakeHHbIX Tiogax (Green et al., 2023).

Tab6auna

IIpoekTsl Euphresco, HaunHaomuecsa B 2024 .

Mucdp 1 Ha3BaHUE TEMBI

quarantine pest diagnostic techniques are needed for
further interrecognition of sample results (Bianco et al.,
2021).

Early detection of fungal storage pathogens on

pome fruits

Surveys of fruit trees of the Moscow region were
conducted to detect fruits with latent infection of fun-
gi of the genus Monilinia. The ONFIT (Overnight freez-
ing-incubation technique) — method used for detection
of latent infection of fungi was tested; this method is
not reliable and cannot be used in laboratory tests.

The method of detection of latent infection of fun-
gi of the genus Monilinia by flushing and centrifugation
was tested. As a result, no pathogens were detected.

A method for detection of DNA of fungi of the ge-
nus Monilinia in fruit covers was developed and test-
ed. This method made it possible to detect infection in
heavily infected fruits (Green et al., 2023).

Validate molecular diagnostic method for

detection of Tomato brown rugose fruit virus

(ToBRFV) in seeds of tomatoes, chilies and

eggplants

Within the framework of the project, specialists
of the Scientific Department of Virology of VNIIKR par-
ticipated in an international TPS using different PCR
options (conventional RT-PCR and real-time RT-PCR)
developed for the diagnosis of Tomato brown rugose
fruit virus (see Fig. 2), successfully tested with a result
of 100% matches. The data obtained were used in the
preparation of the EPPO Standard PM7/146 (2) and the
Methodological Recommendations for the detection
and identification of Tomato brown rugose fruit virus
(VNIIKR). Identical tests used in quarantine pest diag-
nostic techniques are needed for further interrecogni-
tion of sample results (Giesbers et al., 2021).

Pathogen survival in soil
The project studies the survival of selected bac-
terial and fungal pathogens in soil and (decomposing)

IIpepmnonaraeMbie pe3yJIbTaThl

2023-C-423 «[lanbHelnas pa3paboTka METOIOB

[ToaToTOBKA peKOMeHaluu 1o 60pbbe co BemblmkamMu Popillia

60pB6BI co BemblikaMu Popillia japonica B COOTBETCTBUM japonica B COOTBETCTBUU C pa3pelleHreM Ha IIpUMeHeHVe CPeCTB

C paspelieHreM Ha IIPUMEHEHNE CPEICTB 3alUThI
pacrenuii B EC»

3alUThI pacTeHuii B EC

2023-A-424 «HOBBIM MeTO/J] BO3IyIIHOI'O OTJIOBA

Pa3pa60TKa HOBOI'O MeTOZja BO3AYIIHOI'O OTJIOBA CIIOP U ITOATOTOBKA

CIIOP AJist BCDCDEKTI/IBHOFO MOHUTOPUHIAa MHBA3UBHbBIX PYKOBO/JICTBA I10 IIePeJOBbIM MEeTO4aM BEAEeHN A JIECHOI'O X035HCTBa

rpuGHBIX TTATOreHOB Lecanosticta acicola v Dothistroma
$eptosporum B 3allIUTHBIX COCHOBBIX JIecax»

Ha 3aPaX€HHbIX yYaCTKaX 3alllUTHBIX JIECHbIX HaCB.)K,ILeHI/Iﬁ

2023-A-425 «YnyulleHHBIN aHAIU3 pucKa I 6ojee

PazpaboTka pekoMeHJalluu 110 HaJ130DPy 3a Bursaphelenchus xylophi-

3¢ eKTUBHOTO Haz30pa 3a Bursaphelenchus xylophilus»  lus v KapThl 30H, TTOABEPKEHHBIX OITACHOCTHU

2023-A-428 «MccnepgoBaHue 3()(eKTUBHOCTY TECTOB
JLJ1S BBISIBIIEHUST Xanthomonas citri v Xanthomonas
aurantifolii»

HonyquHe HOBBIX JAHHBIX O BaJIUAALI ME€TOL0B
1 yCOBEPIIEHCTBOBaHNE MEXAYHAPOAHBIX JTUATHOCTUYECKUX
IIPOTOKOJIOB II0 MCCIeyeMbIM obbeKTaM

2023-A-429 «/IluarHOCTHUKA, BBISIBJIEHUE
U uAeHTU(UKALYS P)KAaBUNHHBIX TPUOOB»

P33p360TK3 HOBBIX UJIX YCOBEPUIEHCTBOBaHNE NUMEIOIIUXCA
METOZI0B NMAarHOCTUKH PXKaBUMHHBIX I‘pI/IGOB

2023-1-430 «I[TpofoyskeHre Pa3BUTHS COOOIIECTB JIJIS [IpoBemeHME €XeTOLHOTO COBEILlaHUS CeTH AJId FTaDMOHU3alUun
TIPaKTUYECKOU IeITeIbHOCTY B 06JIACTY BUPYCOJIOTUM  OBLIUX TTPAKTUK 10 BUPYCOJIOTUU

pacTeHum»
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Ta6auua. IIpogokeHUe

Iucdp 1 Ha3BaHUE TEMBI

IIpenrmosiaraeMsblie pe3yabTaThbl

2023-F-431 «Ralstonia pseudosolanacearum v Ralstonia
Syzygii: BOSHUKaIINe yrpo3sl B EBpoIle 1 3a ee mpeie-
JlaMu. MdyueHue sIuIeMUoJIoTuy, pa3paboTka 1 Bajlu-
JaIus IPOTOKOJIOB BBISIBJIEHUS Y UAEHTUDUKAIIUN»

Co3maHue ceTy A1 00MeHa 3HAHUSMHU B 00JIACTH UCCIIeNOBAHUH
npezncraBuTesieli pona Ralstonia

2023-F-436 «PoJib IayTUHHBIX KJIEllel U CBI3aHHbBIX
C HUMU IIaTOT'€HOB B YBSAIAaHUY II06ETOB U CHIKEHUN
[IPOM3BOJICTBA IIKIIEK Ha [NIAHTAIIUIX KaMEeHHOHI
COCHBI»

[TpoBeseHVEe AMATHOCTUKY U OLIEHKY BIIUSTHUS KJIEIIel ceMelcTBa
Tenuipalpidae u COyTCTBYOIIUX OPraHU3MOB (BUPYCOB)

Ha yBsilaHUe 106er0B KaMEHHOM COCHBI U CHUKEHNE YPOXKANHOCTHU
ee IINIIEK, a TAKKe IIPeJIOKEHYE CTPaTeruy yIipaBjieHus 1 60pb0obl

2023-H-438 «BUpyneHTHOCTH MOMYISIINY
KapTo(desbHBIX IUCTOO6PA3YIOUINX HEMATO,
HCIIONIb3YEMBIX ]I TECTUPOBAHUS COPTOB KapTo(hess
Ha YCTOMYMBOCTb»

[Mosty4yeHre 3HAHWHI 0 TOM, HACKOJIbKO STAJIOHHbIE ITOIYISIINI
Globodera pallida v G. rostochiensis TIO-TIpe)XXHeMY pPeIpe3eHTaTUBHbI
JLJIS TIOJIEBBIX TIOTYJIAIAM KapTO(heTbHbIX IUCTO0OPa3YIOI X
HeMaTof,

2023-A-442 «KonmeKiuu — pepepeHTHbIE 00Pa3IIbI
MIPUOPUTETHBIX BPEIHBIX OPTaHU3MOB PACTEHUMA
(9K30TMYECKUX U DHIEMUUHBIX)»

YcraHOBIEHME KOMMYHUKAIIUY, CO3TAHUE CETU CIIPABOYHBIX
KOJIEKIIWH JJIsT 0OMeHa BayuepU3MpPOBaHHBIMU 06pa3IlaMu s
MCCJIeIOBATEIbCKUX U JUATHOCTUYECKUX LIeJIei

2023-A-445 «FraxNet: ceTb ucciefoBaTeaein

U 3aMHTEePECOBAHHbBIX CTOPOH, UHTEPECYIOILUXCS
IPOG6JIEMOY YChIXaHUS ICEHS U LPYTUMHU YTPO3aMU AJIs
€BPOIIENCKOT0 SICEHS, BKIIOUAas U3yMPYAHYIO SCEHEBYIO
3JIaTKy»

CospmaHue ceTu s o6MeHa nHGoOpMaIiei: 0 MeTozax uaeHTudu-
Kanuy 6ose3Hell U Pa3MHOXEHUS SICeHs BereTaTUBHO U ceMeHaMy;
006 oIbITe 110 BBIGOPY IePEBBEB, COUETAIONUX YCTONUMBOCTD C Kade-
CTBOM JIPEBECHUHBI; 0 3HAHUSIX 10 COJEHCTBUI0 UHTETPALlNY YCTOH-
YUBBIX SiCeHel B IPUPOJIHYIO CPeLy /JIs IO/ lepXKaHUs 61opasHo-
obpaszus. beicTpbiit 06MeH nHdOpMaI el MoBbICUT 3(DHEKTUBHOCTD
TIPOBEJIEHUSI MOHUTOPUHTA U IT03BOJIUT aKTYalU3UPOBATh JaHHbIE
10 paclpoCTPaHEeHUI0 UBYMPYLHOM IceHeBO 3J1aTKU

2023-A-446 «MOHUTOPUHI, MOJIEKYIIPHAS
JIMarHOCTHKA/BbICOKOIIPOM3BOIUTENIbHOE
CeKBEHUPOBaHUE»

- [TyGainKaIus SKCIepTHOro 0630pa 1o APEeBeCHbIM BUPYCaM.

- Cosmanue 6a3bl JaHHBIX [TOCJIE0BATEIPHOCTEHN IPEBECHBIX BU-
PYCOB U IPYTUX HEKYJIbTUBUPYEMBIX [TaTOT€HOB, CBSI3aHHbIX C JIeC-
HBIMU BULaMU JIePEBbEB 1 00HAPYKeHHbIX B EBporie (1, BO3MOXHO,
3a ee IIpejieyiaMu).

- PaspaboTKa HOBBIX SUarHOCTUYECKUX METO/IOB [IJIs BbISBJIEHUS
TATOTEHOB, TIPEICTABJISIONIUX OITACHOCTD U BhISIBJIEHHBIX B XO[Ie
IAHHOTO UCCIeN0BaHMS.

- COOp MaHHbIX U MTOBLIIIEHNE OCBEIOMIIEHHOCTHY O BUPYyCax U He-
KYJIbTUBHUPYEMBIX TIaTOT€HAaX, KOTOPbIe MOTYT UMETh OTHOIIEHUE
K IIeTI0YKe TIOCTABOK JPEBECHBIX KYJIbTYD, ¥ UCITOJb30BaHKE JaH-
HOM nH(pOPMAaLUK IJis cepTU(GUKAI[UY PACTEHUHN.

2023-E-447 «O1,eHKa BbIXOAHBIX JaHHBIX
BBICOKOITPOM3BOLUTEIbHOIO CEKBEHUPOBAHUS

JLJISI CBOEBPEMEHHOU OI[€HKY PUCKA PETYIHUPYEMbIX
VIV HOBBIX BUPYCOB PacTEHUI»

- OGHOBJIEHE JaHHBIX BBICOKOTIPOU3BOAUTETHHOTO
CEKBEHUPOBAHUS 10 BUPYCAaM U BUDPOUIAM.

- [Tof60p KPUTEPUEB JJIs OTIPeSieSIeH S IPUOPUTETHOCTU
UAeHTUDUITMPOBAHHBIX OPTAHU3MOB B HA00pax JaHHbIX.

- XapaKTepuCTUKA PSifia IPUOPUTETHBIX BUPYCOB ¥ BUPOUJIOB.

2023-A-452 «Banupaiusa pabovyrx MpolieccoB

Ha OCHOBE BBICOKOTIPOU3BOAUTEIHHOTO
CEKBEHUPOBAHUS IJI5T MEXIYHAPOLHOTO ITepeMelleHrs
6e3BUPYCHOTO Pa3MHOXAEMOTO PACTUTEIBHOTO
MaTepuaja»

[MosroToBKa Ha6Opa TEXHUYECKUX KPUTEPUEB, OMTUCHIBAOIIUAX
J1abopaTOPHBIN MPOIIECC, KOTOPBIN JOJKEH ObITh IIPOBEIEH

JIJIS1 yIOBJIETBOPEHUS TPEOOBAHUY 110 TPUMEHEHUI0 METOZIOB
BBICOKOTIPOM3BOIUTEIbHOTO CEKBEHUPOBAHUS JIJIST MEXIYHAPOLHOM
TOPTOBJIY Pa3MHOXKaeMbIM PACTUTEIbHBIM MaTePUAJIOM

2023-A-453 «MccaemoBanue 3(pHEKTUBHOCTY TECTOB
st BeIsiBIeHUs Phyllosticta citricarpa, BO36yquTeNs
YepHOU MATHUCTOCTHU IUTPYCOBBIX»

HonyquHe BaJIMOALMOHHBIX JAaHHBIX 1 COBEPIIEHCTBOBaHNE
MEeXOYHAPOAHbIX TMATHOCTUYECKHUX ITIPOTOKOJIOB

2023-A-454 «[ToJTHOTEHOMHOE CEKBEHUPOBaHUeE
B WJleHTU(UKAIMY [TaTOreHHBIX 6aKTepUuil pacTeHu»

Banupanusg npoToKoIoB

2023-A-455 «O6cnenoBanue Ha Hamuaue Dickeya
fangzhongdai v olleHKa pUCKa, KOTOPBIH OHA
MIpeJICTaBIsIeT B EBpore»

HonyquMe 3HAHUU JJId TIOAIEPXXKU aHAJIM30B PUCKa

2023-A-456 «Banmupainus pe3yabTaTOB UCCIELOBAHUS
110 BeIBIIeHUIO Xylella fastidiosa ¢ momMourbio rdpoBoi TP
B BaXKHBIX CHMITTOMATUYECKUX PACTEHHUSIX-X035IeBax»

Banugarys MpoTOKOJIOB

2023-A-457 «O1ieHKa METO/IOB 0TOOPA P06 TTOYUBEI JJI5T
BBISIBJIEHUS BO3OYIUTENS paka kapTodesi»

- Pe3ynbTaThl CpaBHEHUS TAPHOM ITOYBHI U ITOYBBHI JIJIs1 0T60Pa ITPob
C IPYTYMHU YCTaHOBJIEHHBIMU METOZAMU O0T60Opa mpob.

- [ToAroTOBKA IIPOTOKOJIOB UCCJIE0OBAHNS [TIOUBBI Ha PaK
Kaprodes.

2023-A-459 «[IpoBefeHME MEXIA00PATOPHOTO
CJIMYUTENbHOTO UCIIBITAHUS HEKOMMEPUYECKUX
IOCTYITHBIX 6a3 ;aHHbIX MALDI-TOF MS B kauecTBe
3aMeHBI KOMMEePUYECKUM»

- Banugaius IpoTOKOJIOB.
- OTUeT 0 MeXJ1ab0PaTOPHOM CIMYUTETHHOM HUCIIBITAHNHY,
BBITTOJTHEHHOM B PaMKaX IIPOEKTa.
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Table. Euphresco’s projects starting in 2024

Code and title of the topic

Expected results

2023-C-423 “Further development of methods
for the outbreak management of Popillia japonica
that are in line with the plant protection product
authorisation in the EU”

Recommendations for outbreak management of Popillia japonica
in line with the plant protection product authorization in the EU

2023-A-424 “Novel aerial spore trapping method
for effective monitoring of the invasive fungal
pathogens Lecanosticta acicola and Dothistroma
septosporum in protective pine forests”

Novel aerial spore trapping method; Guideline for forestry best
management practices in infected areas of protective forest sites

2023-A-425 “Improved risk analysis for more
efficient surveillance of Bursaphelenchus xylophilus”

Surveillance recommendations, risk area maps

2023-A-428 “Tests performance study for the detection
of Xanthomonas citri and Xanthomonas aurantifolii”

Validation data available and improvement of international diagnostic
protocols

2023-A-429 “Diagnosis, detection and identification
of rust fungi”

New or improved methods for diagnostics of rust fungi

2023-1-430 “Continued Community Network
for practices in Plant Virology”

Annual network meeting for harmonisation of common practices

2023-F-431 “Ralstonia pseudosolanacearum

and Ralstonia syzygii: emerging threats in

and outside Europe. Study on the epidemiology
and the development and validation of detection
and identification protocols”

Establishment of a network for sharing of knowledge in Ralstonia
research

2023-F-436 “Role of Tenuipalpid mites and
associated pathogens on shoot-wilt and decreased
cone production in Stone pine plantations”

Diagnosis and assessment of the impact of Tenuipalpidae mites, and
associated organisms (virus), on the stone pine shoot wilt and its cone
production decrease, and proposing management and control strategies

2023-H-438 “Virulence of PCN-populations used
for testing of potato varieties to assess resistance”

Knowledge on the extent to which reference population of Globodera pallida
and G. rostochiensis are still representative for field populations of PCN

2023-A-442 “Collections — referenced vouchered
specimens of priority plant pests (exotic and
endemic)”

Developing communication, creating networks of reference collections
to share vouchered specimens for research and diagnostic purposes

2023-A-445 “FraxNet: a network of researchers
and stakeholders with an interest in ash dieback
and other threats to European ash, including
emerald ash borer”

Creation of a network for the exchange of information: on methods

for identifying diseases and propagating ash vegetatively and by seeds;
on experience in selecting trees that combine sustainability with

wood quality; on knowledge to promote the integration of resilient

ash trees into the natural environment to support biodiversity. Rapid
data exchange will increase the efficiency of monitoring and will allow
updating on the distribution of emerald ash borer

2023-A-446 “Surveillance, Molecular diagnostics,
High throughput sequencing”

- Publishing peer review on tree viruses.

« Creating a sequence database on tree viruses and other non-culturable
pathogens associated with forestry tree species and detected in Europe
(and potentially outside Europe).

» Development of new diagnostic methods for detecting pathogens

of concern and identified during this study.

« Collecting data and raising awareness of viruses and non-cultivated
pathogens that may be involved in the tree crop supply chain, and using
this information for plant certification.

2023-E-447 “Valorization of high throughput
sequencing output data in view of a timely risk
assessment of regulated or emerging plant viruses”

« Updated map on high throughput sequencing data on viruses and
viroids.

- Selecting criteria for the prioritisation of identified organisms in high
throughput sequencing datasets that need further.

« Characterisation and application on current relevant datasets.

« Characterisation of a number of prioritised viruses and viroid.

2023-A-452 “Validation of high throughput
sequencing based workflows for international
movement of virus free propagative plant material”

A set of technical criteria that outlines the laboratory process to be
undertaken to meet the requirements for the application of high
throughput sequencing methods for international trade of propagative
plant material.

2023-A-453 “Tests performance study
for the detection of Phyllosticta citricarpa,
causal agent of Citrus Black Spot”

Validation data available and improvement of international diagnostic
protocols

2023-A-454 “Whole genome sequencing
in identification of plant pathogenic bacteria”

Validating protocols

2023-A-455 “Surveying for Dickeya fangzhongdai
and assessing the risk it represents in Europe”

Knowledge to support risk analysis
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Table. Continuation
Code and title of the topic

Expected results

2023-A-456 “Test performance study validation of

dPCR detection of Xylella fastidiosa in newly relevant Validating protocols

symptomatic host plants of relevance”

2023-A-457 “Evaluation of piler dirt sampling
methods for the detection of the potato wart
pathogen, Synchytrium endobioticum”

« Results of comparison of tare soil and piler dirt against other
established sampling methods.
« Preparing potato wart survey protocols.

2023-A-459 “Interlaboratory study on the usability Validating protocols.

of exchanged non-commercially available

« Report on the interlaboratory study performed in the framework of the
MALDI-TOF MS databases” project.

Basugauusa MoJIEKYJISPHBIX METOJ0B

OUarHOCTUKMU J1JI4 BhISIBJICHUS BUpyca

KOPHYHEBOI MOPIIMHUCTOCTH ILJIOJIOB TOMAaTa

(ToBRFV) B ceMeHax ToMaTa U Iepiia

B paMkax IpoekTa CIlellajuCThl HayYHO-Me-
TOAUUYECKOTO oThesia Bupycojoruu ®I'bY « BHUUKP»
MPUHAJIN yU4acTue B MexayHapogHoM MCU ¢ ucnosb-
30BaHMEM Pas3MNYHBIX BapuaHToB IILIP (kyiaccuue-
ckas [P c o6paTHOM TpaHcKputmuel u ITIP c o6part-
HOM TPAHCKPUIIIMEN B PEXKMME PEATIbHOI'0 BPEMEHN),
pas3paboTaHHBIX AJIST JUAaTHOCTUKY BUPyca KOPUYHE-
BOM MOPUIMHUCTOCTY TIJIOLOB TOMATa U U3BECTHBIX
B Mupe (cM. puc. 2). Crieruanuctsl BHUVKP ycnenrHo
MIPOLLIN UCIIBITaHUY € pedynbraToM 100% coBraze-
HuM. [ToJlydeHHbBIE JaHHbIE UCII0JIb30BAHBI TIPY IO -
roroBke Ctangapra EOK3P, a Takxe MeToguuecKux
PEKOMEHIAIIMK T10 BBIIBIECHUIO U UAEHTU(GUKAIIUN
BUPYyCa KOPUYHEBOW MOPIIUHUCTOCTH IJIOIOB TOMAaTa
(ToBRFV). imeHTUYHbIE TECThI, UCIIOJb3yEMbIE B Me-
TOAUKAX IVMaTHOCTUKY, HeOOXOIVMBI 115 AaJibHeHIIe-
T'0 B3aMMHOTO ITPY3HAHUS PE3yJIbTaTOB UCCIEOBAHUN
o6pas1ios (Giesbers et al., 2021).

BbI:KMBaeMOCTh IIATOTE€HOB B [I04YBE

B paMKax IpoeKTa M3ydyaeTcs BbIKUBAE€MOCTb
BbIOpPAHHBIX 6aKTepPHUAJIbHBIX Y I'PUOHBIX ITATOr€HOB
B IT0YBe ¥ (pasiararmuuxcs) OpraHnIecKrX BeIeCTBaxX
rocJie cbopa yporkasi pacTeHUsSI-X035MHA. BbLIY mpo-
aHaJIM3WPOBAHBI 00Pa3Ilbl U3 Psifla PErMOHOB Poccuu:
MockBbI 1 MOCKOBCKO 06J1aCTH, pecIty6auk JlarecTaH
u KpbiM, Tam60BcKkoii, BopoHexckoit, KaiuHUHTpaz-
CKoIf obJtacTeit, [TepMcKoro Kpas. [IJist McCliefoBaHUsI
WCII0JIb30BAJIN KJIACCUUYECKUE METO/IbI IT0OCEBA TTOUBBI
Ha MMUTATEJIbHYI0 CPey, 3aKJIaJKy BEreTaTUBHbIX Ya-
CTel pacTeHu#, MeTOoN OMONpUMaHOK. [IJIsT UIeHTH-
(uKaIIMYM UCITOJIb30BAJIN TaKMEe METO/IbI, KaK KYJIbTY-
pPaIbHO-MOP()OJIOTUYECKUN U MUKPOCKOTIMPOBAHHUE,
a Takxe MophoMeTpuio. BUIOBYI0 MPUHAIIEKHOCTD
00pasIlOB MOATBEPXKAATN aHAIU30M HYKJIEOTULHBIX
TTOCJIENOBATEIbHOCTEN TTOJTyUeHHBIX U30JIATOB.

Banupganuysa MoJIeKyJIIPHBIX METOJ0B

JUArHOCTHUKHU JJisl 0GHAPYKEeHUS

¥ naeHTUGUKALUM BUpPyca KpanyaToi

Mo3auku TomaToB (ToMMYV)

bosie3Hu, BbI3bIBaeMble HOBbIMY BUPyCaMU, B I10-
cliefHUE JeCITUJIeTUs NPUobpeTanT Bce GoJiblnee
3HAUEHUE C TOUKU 3PEeHUI UX IKOHOMUYECKOro BO3-
IeiicTBud. B HacTosIee BpeMsa Harubojiee 9KOHOMU-
YeCKM 3HaYMMbIM HOBBIM BUPYCOM SIBJISIETCS TOHAMO-
BUPYC KOPUYHEBON MOPUIMHUCTOCTU IIJIOLOB TOMATa
(ToBRFV), KOTOpBI¥! yrpoXKaeT IIPOU3BOJICTBY TOMA-
TOB U TepIia. ITHU Ke KYJbTYPbl MOTYT OBITh CEPbE3HO

organic matter after harvesting of the host plant. Sam-
ples from a number of Russian regions were analyzed:
Moscow and Moscow Oblast, Republic of Dagestan, Re-
public of Crimea, Tambov Oblast, Voronezh Oblast,
Perm Krai, Kaliningrad Oblast. Classical methods of
sowing soil on nutrient medium, planting of vegeta-
tive parts of plants, and the method of bio-baits were
used for the study. Such methods as culture-morpho-
logical and microscopy, as well as morphometry were
used for identification. Species affiliation of the sam-
ples was confirmed by analyzing nucleotide sequences
of the isolates obtained.

Validation of molecular diagnostic methods

for the detection and identification

of Tomato mottle mosaic virus (ToMMV)

Diseases caused by emerging viruses have be-
come increasingly important in recent decades in
terms of their economic impact. Currently, the most
economically important emerging virus is the to-
bamovirus Tomato brown rugose fruit virus (ToBRFV),
which threatens tomato and pepper production. These
same crops can also be severely infected by another
emerging tobamovirus, Tomato mottle mosaic virus
(ToMMV), which was first described in Mexico in 2013
and subsequently emerged in the Americas, Asia, and
Europe. The physical and biological characteristics of
tobamoviruses allow them to spread rapidly and give
them a high epidemic potential, which can conse-
quently have a significant impact on agriculture.

The critical step in successfully controlling
emerging tobamoviruses and preventing their fur-
ther spread is accurate and timely detection of the vi-
rus. Molecular tests for the detection and identifica-
tion of TOBRFV have recently been validated under the
EU VALITEST project and the Euphresco 2019-A-327
project (Giesbers et al., 2021). However, there is
a great need for harmonized and validated proto-
cols for TOMMV. There are some published or com-
mercially available PCR-based tests for the detection
and identification of TOMMYV, and to our knowledge at
least two new ToMMV-specific real-time RT-PCRs will
be published or submitted by the end of 2021. In a new
Euphresco project, we propose a TPS to compare the
performance of different TOMMV-specific molecular
tests. The results of the proposed TPS will provide in-
formation on how the tests perform in different labo-
ratories, i. e. on different equipment, with different
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3apakeHbl IPYyTUM HOBBIM TO6aMOBHPYCOM — BUPYCOM
KpamdaToi Mo3auku ToMaToB (TOMMYV), KOTOPBIH ObLI
BIIepPBbIe onucaH B Mekcuke B 2013 I. ¥ BIIOCJIEICTBUU
nosBuicad B CeBepHOU u H0xHOU AMepuke, A3uu
u EBporme. dusudeckue 1 6M0J0OTUUECKNE XapakK-
TEPUCTUKYU TOGAMOBUPYCOB IIO3BOJISIIOT UM GBICTPO
pacrpocTpaHaATbCa U 06eCIIeUunBalOT BBICOKUH 3ITH-
IeMUYeCcKUl TOTeHI1aJl, YTO MOXKET OKa3aTh 3HAUU-
TeJIbHOE BIIUSTHUE Ha CeJIbCKOe X03SCTRO.

Permmarmmm 1maroM B yCITENTHON 60pbbe C T0sIB-
JII0MUMUCS To6aMOBUPycaMU U MIPeAoTBpalleHUun
UX JaJbHEUIIEro PacpoCTPaHEHUS SIBJISETCS TOYHOE
U CBOeBpeMeHHOe o6HapykeHUe naTtoreHa. MoJyieky-
JIIPHbIE TeCThI [IJis1 06HAPYKEeHUS U NAeHTU(PUKALIUYT
ToBRFV 6bLIH HEIABHO YTBEPXKIEHBI B PAMKaX ITPOEKTA
EC VALITEST u nipoekTa Euphresco 2019-A-327 (Gies-
bers et al., 2021). OmHaKO CyLIECTBYET OOJIBIIAS TOTPED-
HOCTb B TAPMOHU3UPOBAHHBIX U BaJIULUPOBAHHBIX
poToKoJiax AJsg ToOMMV. ECTb HECKOJIBKO OITy6JIMKO-
BaHHBIX WJIV KOMMePUYeCKHU JOCTYITHBIX TECTOB Ha OCHO-
Be [TLIP mis o6HapyxeHUs 1 uaeHTUduKauyu ToMMV.
B pamkax HOBOTO mpoekTa Euphresco nmpearmosiaraet-
csl TIPOBEeCTU uccjiefoBaHre 3G GHeKTUBHOCTU TECTOB
nig puarsoctTuky ToMMV. PesynbTaThl IIpefjaraemMo-
T'0 MCCJIeJOBaHMS NIPEeNOCTaBAT MH(MOPMAIIWIO O TOM,
Kak TeCcThbl paboTaloT B pa3HbIX JIabopaToOpusix, TO eCTh
Ha pasHOM 0GOPYNOBAHUMU, C PA3HBIMU peareHTaMu
U C Pa3HbIM [IepCcoHasoM. OHY TaK)XXe [I03BOJIAT JIydllle
OIIEHUTh TOUHOCTb ¥ BOCIIPOU3BOLUMOCTD TECTOB.

Xots Euphresco s¢pdexTuBHO paboTaeT B EBpo-
Tle ¥ IPUBJIEKAET HEEBPOIIENCKUX UJIEHOB, €€ HbIHEII-
HAg CTPYKTypa U JIeITeJIbHOCTh OTPAaHUUYUBAIOT UX
TIOJIHOIIEHHOE yYacTue; KpoMe TOT0, ECTh 06JIACTHU C-
cJIeIOBaHUM, KOTOPbIE HEJJOCTAaTOYHO IIPEJICTABJIEHBI.
Hauamnack pa6oTa 1o aHaiusy ri106aJbHOT0 KOHTEKCTa
UCcIeN0BaHUN B chepe 3[0POBhS PACTEHU C IIJIBI0
yTouHeHus ponu Euphresco u ajanramnum ee CTpyK-
TYPBI U [AesdTeJIbHOCTH, UTOOBI JIydllle OTBeYaTh Tpe-
6oBaHMSIM 6GoJiee MUPOKOr0 M PA3HOOOPA3HOr0 COCTa-
Ba ujeHoB. Euphresco nonmyuuna dbuHaHCUPOBaHUE
oT EBporelickoro cow3a, YTo6bl yCUIUTh KOOPAMHA-
M0 HAIIMOHAJIbHBIX U PETUOHAIbHBIX (DUTOCAHUTAP-
HBIX UCCJIEIOBAHUN U 3aJI0KUTh OCHOBBI JJIs IJ106aJIb-
HOM KoOpAVHAINU GUTOCAHUTAPHBIX UCCIELOBaHUN
IIyTeM IIPOBEIEHUS COOTBETCTBYIOIINX MEPOTIPUSITUH.

1 auBapg 2024 roga oduMaabHO CTAPTOBAJ HO-
BBIH poekT EUPHRESCO III. Onupasich Ha OCHOBBHI,
3anmoxxenuble EUPHRESCO I u II, a Takxke Euphresco
Net, npoexkt EUPHRESCO III HaripaBiieH Ha yKpeIuie-
HUe KOOPAMHAIIUY HAllMOHAJNbHBIX U PETMOHAIBHBIX
(uTOoCAaHUTAPHBIX UCCIIELOBAHUYN U CO3/TaHME OCHOB
IJIs TI00abHOM KoOpAUHAIIUY (PUTOCAHUTAPHBIX
Ucclief0BaHUM MMOCPEICTBOM IIPOBEJIeHUS MEPOITPU-
SITUH, OTBEYAIIUX KOHKPETHBIM LIEJISIM.

Cetb Euphresco Net paspa6oTajia 3hheKTUBHYO
MOJleJIb YIIPaBJIeHUsI, 00eCIIeunBaIOIYI0 ITPOIYKTUB-
HYIO JeITeJbHOCTh 110 PAa3JIUYHBIM HAalIPaBJIEHUAM,
KOTOpas [oKasaja CBOI YCIEIIHOCTD 3a IIOCJIeSHIe
10 siet. [TpoexT EUPHRESCO III cTaHeT NoATBEPXKIEHU-
€M KOHIIEMIIVY PACIIMPEHNS MaCcIITab0B U ITPABUIIbHO-
CTU yIIPaBJIEHUS CETHIO C LIEJIbI0 YIIIyOIeHUs KOOPAY-
HallUY Ha HAIIMOHAJIbHOM U PETrMOHAJTbHOM YPOBHIX,
a TakoKe TOBBIIIEHUS aKTyaJbHOCTHU U BIUSIHUS MepPO-
IPUATUY Ha PETMOHAIBHOM U TJI06aJIbHOM YPOBHSIX.

B 5TOM KOHTEKCTE HeobX0IuMO 00ecIeunThb 60-
Jiee IINPOKOe NPe[CTaBUTENIbCTBO CTPAH U HAYYHBIX

Puc. 2. CoTpygHuKu

Fig. 2. Specialists of
DrbY «BHUUKP» yuacTeytoT FGBU “VNIIKR” participate in

B MexpayHapogHom MCU no
MeTofaM AMarHoCTUKM BUpyca comparison on methods
KOpuuHeBoW MopwuHuctoctn  for diagnosing Tomato brown
nnopos Tomarta (ToBRFV) rugose fruit virus (ToBRFV)

reagents and with different personnel. They will also
allow a better assessment of the accuracy and repro-
ducibility of the tests.

While Euphresco has been effective in Europe
and has attracted non-European members, its current
structure and operations limit their full engagement;
moreover, there are research areas that are under-rep-
resented. A reflection that will consider the global plant
health research context in order to clarify the role of
Euphresco and to adapt its structure and operations
to better serve a wider and more diverse membership
has started. Euphresco has received funding from the
European Union to enhance national and regional phy-
tosanitary research coordination and to set the foun-
dations for global phytosanitary research coordination
through fit-for-purpose activities.

January 1, 2024 the new EUPHRESCO III project
formally started. By building on the foundations devel-
oped by EUPHRESCO I and II and by Euphresco Net,
the EUPHRESCO III project aims to enhance nation-
al and regional phytosanitary research coordination
and to set the foundations for global phytosanitary re-
search coordination through fit-for-purpose activities.

Euphresco Net has developed a strong Governance
model resulting in productive operations across diverse
activities that have proven successful over the past
10 years. The EUPHRESCO III project will confirm the
concept for increased scope and the correctness of go-
vernance of the network in order to deepen coordination
at national and regional level, and to widen the relevance
and impact of activities at regional and global level.

In this context, a stronger representation of coun-
tries and scientific organisations in the region Rus-
sia-Central Asia-East Asia is sought after. A stronger
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opraHusanuil B peruoHe Poccusa — IleHTpaJibHAs
As3ug — BocTouHada A3ud. Bojiee mupoKoe npencra-
BUTEJbCTBO 3TUX CTPaH OGyIeT MOJIe3HO IJis BCEX.
ATEeHTCTBO 110 KapaHTUHY U 3all[UTe PAaCTEHUU IIpu
MUHUCTEPCTBE CEIbCKOT0 X03511icTBa Pecrybuku ¥3-
6eKrCTaH B paMKax JIeTeJIbHOCTU, QUHAHCUPYEMOU
EC, OyzmeT oTBeUaTh 3a YKpeIIeHre COTPYIHUYECTBA
B peruoHe B 06JIacTu Mccief0BaHU 3JOPOBbsS pac-
TEeHWI U 3a B3aMMOJIEHICTBYE CO CTPAHAMU B JIPYTUX
YacTax Mupa. BaxkHas pojib B rmpoekTax Euphresco
otBonuTCs Poccutickoit demepaliuu.

Bosee mompo6Has nHGOpPMAIIUs O TeEMaX UCCe-
IloBaHMS NOCTYITHA Ha Be6-caiiTe Euphresco’. Jlro6oit
3alpocC Ha yJyacTue B IIPOeKTax CclielyeT HallPaBJISATh
KoopmuHaropy Euphresco.

[IpuHATh yuyacTue B IpoekTax Euphresco wiu mo-
JIVUYUTD NOTIOJTHUTENbHYI0 UH(GOPMAIIUI0 3aUHTEPECO-
BaHHBIM UCCJIELOBATENSIM MU OPTraHU3aLsIM MOXKHO
yepes HallMOHAJbHBIX KoopamHaTopoB Euphresco. Ha-
JMOHAJIbHbIE KOOPAUHATOPEI OTBEYAIOT 38 KOMMYHU-
Kalyu, Kacamlrecs BCceX acnekToB Euphresco B cBo-
el opranusanuy/crpate. KoutakTHas nHdopMalus
110 BCeM HallMOHAJbHBIM KOOPAUHATOPaM B CTPaHax
IocTyrrHa 11o afpecy https:/www.euphresco.net/about/
members.
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3. Diagne C., Leroy B., Vaissiere A.C., Goz-
lan R.E., Roiz D., Jari¢ I., Salles J.-M., Bradshaw C.J.A.
& Courchamp F. High and rising economic costs of
biological invasions worldwide. // Nature. 2021, 592:
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Bronzwaer S., Tramontini S., MacDonald P., Mathe-
son L., Anthoine G., De Jonghe K., Schenk M., Stein-
moller S., Rodriguez E., Cruz M.L., Luck J., Fraser G.,
Brunel S., Montuori M., Fedchock C., Steel E., Penning-
ton H.G., Day R., Rossi J.P,, Xia J. Science diplomacy for
plant health // Nat Plants. 2020 Aug., 6 (8): 902-905.
URL: https://doi.org/10.1038/s41477-020-0744-x
(mara obpamrenus: 10.01.2024).

5. Savary S., Willocquet L., Pethybridge S.J., Es-
ker P., McRoberts N. & Nelson A. The global burden
of pathogens and pests on major food crops // Nature
Ecology & Evolution, 2019. 3: 430-439.

6. Turbelin A.J., Cuthbert R.N., Essl F., Hau-
brock P.J., Ricciardi A., Courchamp F. Biological inva-
sions are as costly as natural hazards // Perspectives
in Ecology and Conservation. 2023. 21 (2): 143-150.
URL: https://doi.org/10.1016/j.pecon.2023.03.002
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* https://www.euphresco.net/funding/current_calls.

representation of these countries will be beneficial to
everyone. The Agency of Plant Protection and Quaran-
tine under the Ministry of Agriculture of the Republic of
Uzbekistan will have, in the framework of the EU-funded
activities, the responsibility to strengthen the collabo-
ration in the region on plant health research and en-
gagement with countries in other parts of the world. The
Russian Federation will have an important role to play.

More information on the research topics is avail-
able on the Euphresco website”. Any request to partici-
pate in projects should be addressed to the Euphresco
coordinator.

To participate in Euphresco projects or to obtain
further information for interested researchers or or-
ganisations, it is possible to contact the Euphresco Na-
tional Coordinators (NC). National Coordinators are re-
sponsible for communications regarding all aspects of
Euphresco in their organisation/country. Contact in-
formation for all National Coordinators in countries is
available at https:/www.euphresco.net/about/members.
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IeKOPATUBHBIX pacTeHUM
cpeaHel nmojgockl Poccuu

* KAMAEB U.0.

®I'BY «BcepoCcCUHCKUM IIEHTP KapaHTUHA PaCTEeHUI»
(PTBY «BHUHKP»),

p. 1. BBIKOBO, I. 0. PAMEHCKMUI,

MockoBcKas 06.1., Poccug, 140150
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AHHOTALINA

B craTbe mpejcTaBieH KpaTKuili 0630p uHboOpMa-
nuu o 21 Bule mayTUHHBIX Kiemlell (Tetranychidae),
HaceJIIIINX AeKOPAaTUBHBIE PACTeHUS ypbaHU3U-
POBAHHBIX TEPPUTOPUN CPemHEl MoJoCkl Poccuu.
[IpuBeIeHbl UJJIIOCTPALIUU CUMIITOMOB ITOBpPEX]e-
HUS PACTEHUIH-X035€B: XBOMHBIX U JIUNCTBEHHBIX Je-
PEBBEB W KYCTAPHUKOB, a TaK)Xe 3J1aKOB. [IpeacTas-
JIEHBI M300pakKeHUsT HEKOTOPBIX JUAaTHOCTUUYECKUX
MIPU3HAKOB YYXXEPOJHBIX BUIOB MayTUHHBIX KJe-
meH, MUPOKO PACITPOCTPAHEHHBIX B CPEIHEN TT0JI0CE
Poccuu: Eotetranychus thujae (McGregor, 1950) — Bup,
ceBepoaMePUKAHCKOTO ITPONCXOXKIEHYsI, OO TAIOII NI
Ha KUITAPUCOBLIX; Eurytetranychus furcisetus Wainstein,
1956 — Bu, e HTPAJIbHOA3UAaTCKOr'0 [IPOUCXOXKIEHNUS,
HaCeJSIUUN JeKopaTUBHbIE €. BHUMaHue yaere-
HO Bugam poga Oligonychus, CBI3aHHBIM C XBOWHBIMU
pacrenusmu: O. ununguis (Jacobi, 1905) — OCHOBHOM
BPEeIUTENb JeKOPaTUBHBIX XBOMHBIX (COCHOBBIE U KU-
napucossie); O. piceae (Reck, 1953) — IIMPOKO pacmpo-
CTpaHeHHBIN B CpellHEU ojioce BUJ, 00UTAOIIUN
Ha cocHax; O. pinaceus Mitrofanov & Bossenko, 1975 —
PenKui By, Haceasouui cocusr; O. karamatus (Ehara,
1956) — BU, pa3BUBAIOIIUNCS Ha JIMCTBEHHUIIAX.
B paGoTe MpOMJIIIOCTPHUPOBAaHbl JUATHOCTUUYECKUE
IpU3HAKY BUAOB pojma Eotetranychus, BCTPeYaONINX-
CsI Ha JINCTBEHHBIX Topojax (popma gucTaibHOM Ya-
CTU TIEPUTPEM CaMOK M caMIOB, (GOpMa 3/earycos).
HOaubl poTorpaduu LUAarHOCTUUYECKUX MPU3HAKOB
(IuTpuxoBKa KyTUKYJLI U hopMa s1earyca) Tetranychus
sawzdargi Mitrofanov, 1980, onmcaHHOTO 13 MOCKBBI
(BuproJieBo) 1 Ha3BaHHOTO B UecTh npodeccopa Tu-
MUPSI3EBCKON CeJIbCKOX03IUCTBEHHON aKaJeMuu
3.9. CaB3papra. OTMeUYeHO, YTO Ha AEKOPaTUBHBIX
3JIaKax, BKJIIOYas Ta30HHBIE TPABbI, YaCTO Pa3BUBa-
etcsa Tetranychus przhevalskii Reck, 1956 — BpeiuTeib
3€PHOBBIX KYJIBTYD, MITPUXOBKA HOPCAIbHON KYTUKY-
JIBI KOTOPOTO MOXKET CUJIBHO BapbUPOBaTh. HacTosmas
Iy6vKaIus peacTaBsieT UHTePeC IJis akapoJIoToB,
CIIeIIaJINCTOB B 00acTy (PUTOCAHUTAPUH, 3AUUTHI
pacTeHUH U 03eJIeHEHUS.

DIAGNOSIS

UDC 632.654

Illustrated guide to spider
mites (Tetranychidae)

of ornamental plants

in Central Russia

*ILYA O. KAMAYEV

FGBU “All-Russian Plant Quarantine Center”

(FGBU “VNIIKR”), Bykovo, Urban district Ramensky,
Moscow Oblast, Russia, 140150

ORCID 0000-0003-4251-4862,

e-mail: ilyakamayev@yandex.ru

ABSTRACT

The article presents a brief overview of 21 spider mite
species (Tetranychidae) inhabiting ornamental plants
in urbanized areas of Central Russia. It provides il-
lustrations of damage symptoms to host plants: co-
niferous and deciduous trees and shrubs, as well as
cereals. Illustrations of some diagnostic characters
of alien spider mite species widespread in Central
Russia are presented: Eotetranychus thujae (McGregor,
1950) — a species of North American origin, inhabit-
ing cypress trees; Eurytetranychus furcisetus Wainstein,
1956 — a species of Central Asian origin inhabiting
ornamental spruce trees. Attention is paid to species
of the genus Oligonychus, associated with conifers:
O. ununguis (Jacobi, 1905) — main pest of ornamental
conifers (Pinaceae and Cupressaceae); O. piceae (Reck,
1953) — a widespread species on pine trees; O. pina-
ceus Mitrofanov & Bossenko, 1975 — a rare species in-
habiting pine trees; O. karamatus (Ehara, 1956) — on
larches. The paper illustrates the diagnostic charac-
ters of Eotetranychus species occurring on deciduous
trees (the form of the distal part of female and male
peritremes and the aedeagus). It contains photographs
of diagnostic characters (the cuticle striae and the ae-
deagus) of Tetranychus sawzdargi Mitrofanov, 1980, de-
scribed from Moscow (Biryulyovo) and named after
the professor of the Timiryazev Agricultural Academy
E.E. Savzdarg. It is noted that on ornamental grasses,
including lawn grasses, there often develops Tetrany-
chus przhevalskii Reck, 1956 — a pest of grain crops, the
dorsal cuticle striae of which can vary greatly. This
publication is of interest to acarologists, specialists
in the phytosanitary, plant protection and greenery
planting.
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OWATHOCTUKA  DIAGNOSIS

Knrwuesvte cnosa. Axaposorus, durtodaru, 3a-
mUTa pacTeHud, ypbaHU3UPOBaHHbIE TEPPUTOPUU,
IMarHOCTHUKA.

BBEJEHUE

BeIEHUs O BUJOBOM COCTaBe U pac-
npocrpaHeHuu Tetranychoidea B 11eH-
TpaJibHO-eBPOMENCKON yacTu Poccuu
ObLIM TIPENCTABJIEHbBl HaMU paHee
(Kamayev, 2023). Okojyio 50% hayHbl
Tetranychidae, Hacensdomel peruoH,
HETOCPEeICTBEHHO CBSI3aHbI C JIeKopa-
TUBHBIMU PACTEHUAMMU; B YaCTHOCTH,
BBISIBJIEHHBIE UY)KEPOJHBbIE BUIbI TAyTUHHBIX KJe-
el OTMeYeHbl UCKJIIUUTETBHO Ha UHTPOAYIIEHTaX
B YCJIOBUSIX yPOAHUBMPOBAHHBIX TEPPUTOPUI.
IlanHasa paboTa IpeAcTaBIseT KpaTKuil 0630p
uHpopMal Uy 06 OCHOBHBIX BUIaX TTAYTUHHBIX KJle-
mei (Tetranychidae) cpemueit mosockl Poccuu ¢ wii-
JIFOCTPAIIMEN CUMITTOMOB ITOBPEXAEHUS PACTEHUI-X0-
351€B U HEKOTOPBIX JMATrHOCTUYECKUX TPU3HAKOB
npeJcTaBuUTeiel faHHOU rpynnsl utodaros. ®oTo-
rpaduy moo6paHbl C y4ETOM TOT'0, HACKOJIBKO T€ UJIN
WHBbIE IPU3HAKYU TIPECTaBJIEHbl B M3BECTHOU HAM
nuTeparype (B HacTosIeH paboTe AJs caMIlOB 60Jib-
IIMHCTBA BUJOB ITPUBEIEHBI N300 pasKeHUS JIaTePahb-
HOY MPOEKIIMU 37earyca), B pse ClIydaeB IpUBEeH
MIPWXU3HEHHBIN 00JUK Kilelnel. ClefyeT OTMETUTD,
YTO B CIIPABOYHUKE He TIPUBEEHBI XOPOIIO U3yYeH-
Hble Bunbl-monudaru: Tetranychus urticae Koch, 1835
u T. turkestani (Ugarov & Nikolskii, 1937).
OTHOCHUTEJIbHO CUMIITOMOB IIOBPEXIEHUS pac-
TEHMNH-X035€B He0OXOANUMO CIHeIaTh OTOBOPKY, UTO
OHU He SIBJIAIOTCS CIeIUDUUHBIMU (KaK U Y IPYTUX
COCYUIUX BpeAUTEeNeN: TIU, INKAJIKU U IPYTUe) U Ya-
CTO MIPEMCTABISIOT COO0M XJIOPOTUYHOE (MO3aUUIHOE)
N3MEeHeHNe OKPpaCKHU JIuCTa. Y IMCTBEHHBIX Imopon me-
peBbeB yacTo (HO JaJieKo He Bceria) KojaoHuu Tetrany-
chidae pa3BuBaTCSA C HI)KHEN CTOPOHBI JIUCTA, KOH-
EeHTPUPYIOTCSA B OCHOBAHUU JIUCTOBOU TIJIACTUHKY,
BZIOJIb [IEHTPAJIBHOU ¥ GOKOBBIX XKUJIOK, & TIOTOM yoKe
mepexonsaT Ha JPYyrue 4acTU MJIACTUHKU (Hampu-
Mep, Ha yuyacTKH, 6JM3KMe K Kparo). Ha HavajabHbBIX
CTamusIX PAa3BUTUSA TOMYJISIIUYN TayTUHHBIX KJIEIei
MOTYT GBITh 3aMETHBI HEOOJIbIINE U3MEHEHUS 11BETA
Ha BHEIIHEN CTOPOHE JucTa (BIIOCIEICTBUY TEPEX0-
ISIIYe B XJIOPOTUYHOCTD) ¥ ero (DOpPMbI (HEGOIbIIasT
OyrpucTOCTh). Ha HEKOTOPBIX PACTEHUIX (HAIIpUMeD,
Rosa) Mo3avKa B OKpacKe JIMCTa XOPOIIIO MTPOSIBISET-
cs. [To Mepe pa3BUTHS TIOTYJISIIINY HAGII0LAETCS XJI0-
POTUYHOE U3MEHEHYE OKPACKM BCETO JIUCTA, BILIOTh
IO Pa3BUTHUS YUACTKOB C HEKPO3aMU, CKPYUYUBAHUS
¥ B KOHEYHOM MTOT€ 3aChIXaHUs JUCTheB. Hamuuue
MayTUHHBIX HUTEY caMo 110 cebe He SABISIETCS CUMIITO-
MoM npucyTcTBus Tetranychidae, Tak kak MOXeET ObITh
pPe3yJIbTaTOM AeSATENbHOCTHY IPYTUX TPYIIIT )KUBOTHBIX
(HanmpumeD, MMayKOB UJIU JIMUMHOK HACEKOMBIX, ¥ KO-
TOPBIX UMEITCS NIPAAUIbHBIE JKeIe3bl). CUMIITOMBI
Ha XBOMWHBIX, KaK MPABUJIO, 3aMETHBI TOJBKO MIPU

Key words. Acarology, phytophages, plant protec-
tion, urban areas, diagnosis.

INTRODUCTION

e previously presented information on

the species composition and distribu-

tion of Tetranychoidea in the Central

European, or Central Russia (Kamayev,

2023). About 50% of the Tetranychi-
dae fauna inhabiting the region are directly associat-
ed with ornamental plants; in particular, the identified
alien spider mite species were observed exclusively
on introduced plants in urbanized areas.

This paper presents a brief overview of the main
spider mite species (Tetranychidae) inhabiting orna-
mental plants in urbanized areas of Central Russia
with an illustration of damage symptoms to host plants
and some diagnostic characters of this phytophages.
The photographs were selected taking into account
the extent to which certain characters are presented
in the literature known to us (in this guide, for males
of most species, images of the lateral projection of the
aedeagus are shown); in some cases, the live mite pho-
tographs are shown. It should be noted that the guide
does not include well-studied polyphagous species:
Tetranychus urticae Koch, 1835 and T. turkestani (Ugarov
& Nikolskii, 1937).

Regarding the damage symptoms to host plants,
it is necessary to make a reservation that they are not
specific (as with other sucking pests: aphids, leafhop-
pers and others) and often represent a chlorotic (mosa-
ic) change in leaf color. In deciduous trees, Tetranychi-
dae colonies often (but by no means always) develop on
the underside of the leaf, concentrate at the base of the
leaf blade, along the central and lateral veins, and then
move to other blade parts (for example, to areas close
to the edge). In the initial stages of development of a
spider mite population, slight changes in color on the
outside of the leaf (later becoming chlorotic) and in its
shape (small tuberosity) may be noticeable. On some
plants (e. g. Rosa), the mosaic in the leaf color is clearly
visible. As the population develops, a chlorotic change
in the color of the entire leaf is observed, up to the de-
velopment of areas with necrosis, curling and ultimate-
ly drying of the leaves. The presence of spider silk in it-
selfis not a symptom of the presence of Tetranychidae,
as it may be the result of the activity of other animal
groups (for example, spiders or insect larvae that have
silk glands). Symptoms on conifers are usually notice-
able only under magnification (often using an incident
light stereomicroscope). In some cases, the presence
of spider mites on deciduous tree species (e. g. oak,
willow) cannot be detected visually. In these cases, it is
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YBEJIMUEHUHY (YaCTO C TIOMOIIBI0 CTEPEOMUKPOCKOIIA
C TaJlalou[MM CBETOM). B HEKOTOPBIX ClIydasx MpU-
CyTCTBUE MAyTUHHBIX KJIEIIeN Ha BUIaX JTUCTBEHHBIX
IlepeBbeB (HAMIPUMeED, Ay0, UBbI) HE MOXKET GbITh BbI-
SIBJIEHO BU3YAJIbHO. B 3TUX Clly4yasiX PeKOMEHIYETCsI
WCIIOJIb30BATh METOJ, CTPSIXHUBAHUS C BETBE/TUCTHEB
Ha JiucT 6yMary Uiy MccliefoBaHue YacTel pacTe-
HUUM B KaMepaJbHbIX YCIOBUSIX C UCITOJb30BaHUEM
YBEJIMUUTENbHOU TeXHUKU. [Togpo6Hee 0 MeTOmax
cbopa u pukcanmuu MaTepuasia — B paborax BaiiH-
mreiiHa (1960), MuTtpodanosa u ap. (1987), Krantz,
Walter (2009).

Perxomendyemoie ucmovnHuru no fiayne u uden-
mugiuxayuu naymurHslx Kaeuetl. Bonee mogpo6Hbie
cBeneHUs 06 OOIIETIPUHSATON CUCTEMATUKE TPYIIIIHI,
pacrpoCcTpaHeHUM TeX WU UHBIX TIPeCTaBUTeN e
Tetranychidae B Mupe, a Tak)ke UX pPacTeHUIX-X035e-
Bax IpUBeZeHbI B Baze HaHHBIX MMAYTUHHBIX KIelei
mupa (Migeon, Dorkeld, 2023). Kitou mj1a otnipefee-
HUS IoACeMeNCTB, TPUb 1 poJioB hayHbl MayTUHHBIX
KJIellel Myupa MOXKHO HalTy B MoHorpaduu Bolland
et al. (1998). [lns BumoBol ungentudukaum Tetrany-
chidae paccmMaTprBaeMoro peruoHa peKoMeHAyeTCs
UCIIOIb30BATh Clleytolnye paboThl: Maric et al. (Biodi-
versity..., 2018); MuTtpodanos u np. (1987) c mpusJe-
yeHueM MoHorpaduu Barinmreiina (1960); 4 BUIOB
(ayHbl MUpa, HaceNAIUX XBOUHBIE PACTEHUS, —
MutpodanoB u Ap. (1975). TakKe CTOUT OTMETUTH
CJIeIyIOIVe OHJIAMH-PECYPCHI, KOTOPBIE MOTYT BBITH
TI0JIE3HBIMU NTPU PaboTe C JaHHOU I'PYIIIION KJeue:
Beard (2018), Walter (2006). AKTya/ibHYI0 H(pOpPMa-
IIAI0 O TTAYTUHHBIX KJEIax 3alUIIeHHOTO IPYHTa
Poccum MOXHO MTOYEPIIHYTh U3 COOTBETCTBYIOIIETO
rmocobus (AxaToB u 1p., 2023).

MATEPUAJIBI U METO/1bI

MartepuaJ 060611eH 3a ITePUo, uccaemoBanuii c 2017
o 2022 1., c60PbI IIPOBOAUINICH Ha TEPPUTOPUN T'O-
pozmoB MockBrl, CMosieHcKa, Kanyru, Huxxuero Hos-
ropoza, Monrkap-0nbl, MOCKOBCKOF 06J1aCTH, TaKxKe
TIpUBJIeUeHbI JaHHbIe 110 Pecriy6irike TaTapcTaH u Ca-
MapCKO# 00JI1aCTH.

CUMIITOMBI IOBPEXIeHUsI pacTeHul (oTorpa-
¢upoBaiu ¢ MOMOILbI (PoTOKaMephbl cMapTdoHa
iPhone 8. IIpmxu3HeHHOE (OTO Kjellell BHIIOJIHEHO
C TIOMOII[bI0 CTEPEOMUKPOCKOTIA C TTaJaI0IUM CBETOM
Stereo Discovery.V20. V3roTOBJIeHUE MUKPOIIpera-
paToB KJIelllell ITPOBOLUIIN C MCIIOJIb30BAHUEM CPEIbI
Xotiepa (Krantz, Walter, 2009). B momaBisito1eM 60J1b-
LIIWHCTBE ciiyuaeB oTorpadrpoBaHre MUKpOIIpena-
PaTOB ITPOBOAMIIN B IIPOXOIAIIEM CBETE C IIOMOIIBIO
Mukpockona ZEISS Axio Imager 2, ocHaleHHOTO (a-
30BbIM (PH — dhoTorpadum MapKupoBaHbl 3TUM UH-
IexcoM) 1 nuddepeHInaIbHO-UHTEP(EePEeHIITMOHHBIM
(DIC) koHTpacToM, TIpu yBenudeHnu B 100—-1000 pas.
B omHOM cirydae 6bLI UCII0Ib30BaH MUKPOCKOII ¢ POTO-
Hacazakon Olympus BX53.

doTorpacdupoBaHue U AajbHelmas o6paboTka
UJITIOCTPAIMiL 6bLIM OCYIIECTBJIEHBI C TIOMOIIBIO TIPO-
rpaMMHOro o6ecriedeHus Zen 2.3 U ¢ TOCTIeNYIIUM
¢oxkyc-crekunroM (Zerene Stacker). duHanbHaA 06-
paboTka mosyyeHHOro ¢aiiia Mpous3BoAMIach B IIPo-
rpamme Adobe Photoshop CC.

VubopMalug IpencTaBjeHa I10 clenyiolle-
My IJIaHy: BUIBI TAayTUHHBIX Kjellell pa3jesieHbl
(B omipellesIeHHOU CTeNeHM YCJIOBHO) Ha 3 T'PYIIIBI

recommended to use the method of shaking branches/
leaves onto a sheet of paper or examining plant parts
in office conditions using magnifying equipment. More
details about the methods of collecting and fixing ma-
terial can be found in the works of Wainstein (1960),
Mitrofanov et al. (1987), Krantz, Walter (2009).
Recommended resources on the fauna and iden-
tification of spider mites. More detailed information
about the generally accepted taxonomy of the group,
the distribution of certain Tetranychidae species in the
world, as well as their host plants is given in Spider
Mites Web: a comprehensive database for the Tetrany-
chidae (Migeon, Dorkeld, 2023). The key to identifying
the subfamilies, tribes and genera of the world’s spider
mite fauna can be found in the monograph by Bolland
et al. (1998). For Tetranychidae species identification,
it is recommended to use the following publications:
Mari¢ et al. (Biodiversity..., 2018); Mitrofanov et al.
(1987) with the use of Wainstein’s monograph (1960);
for species of fauna of the world inhabiting coniferous
plants — Mitrofanov et al. (1975). It is also worth not-
ing the following online resources that may be useful:
Beard (2018), Walter (2006). Current information about
spider mites in greenhouses of Russia can be obtained
from the corresponding guide by Akhatov et al. (2023).

MATERIALS AND METHODS

The material is summarized for the research period
from 2017 to 2022, collections were carried out in the
cities of Moscow, Smolensk, Kaluga, Nizhny Novgorod,
Yoshkar-Ola, Moscow Oblast, data from the Republic of
Tatarstan and Samara Oblast were also included.

Symptoms of plant damage were photographed
using an iPhone 8 smartphone camera. Intravital pho-
tographs of mites were taken using a stereo micro-
scope with incident light Stereo Discovery.V20. Slides
were prepared using Hoyer’s medium (Krantz and
Walter, 2009). Photographing of slides was carried out
in transmitted light using a ZEISS Axio Imager 2 mi-
croscope, equipped with phase (PH — photographs are
marked with this index) and differential interference
(DIC) contrast, at a magnification of 100-1000 times.
In one case, a microscope with an Olympus BX53 photo
attachment was used.

Photographing and further processing of the illus-
trations were carried out using Zen 2.3 software and
subsequent focus stacking (Zerene Stacker). The fi-
nal processing of the resulting file was carried out in
Adobe Photoshop CC.

The information is presented according to the fol-
lowing plan: the spider mite species are divided (to a
certain extent provisory) into 3 groups, taking into ac-
count their trophic relationship with species or groups
of ornamental host plants. For each species, the main
host plants from among the ornamental crops in the
study region are given, general information about the
distribution in the urbanized territories of Central Rus-
sia (with comments on the biotopic preference of spe-
cies), brief information about the morphological pecu-
liarities and the key diagnostic characters is given. In
the last case, diagnostic characters poorly illustrated in
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C yuyeTOM UX TPO(PUUYECKOU CBS-
3W C BUJAMM WUJIU TPYIIaMU JEeKO-
PaTUBHBIX pacTeHUM-X035€eB. s
KaXX/I0TO BUJA MPUBEJEHBI OCHOB-
Hble pPacTeHUS-X03seBa M3 Yucia
IeKOPATUBHBIX KYJbTYP B PETUOHE
uccyienoBaHus, obure cBeLeHUS
0 pacrnpocTpaHeHUU Ha ypOaHMU3U-
POBAHHBIX TEPPUTOPUAX CPelHEN
rmoJjiockl Poccuu (¢ KOMMEHTAPUIMU
0 TIPUYPOUYEHHOCTU TOTO WUJIU MUHO-
TO BUJA), LaHbl KPAaTKUeE CBEeNeHUS
0 MOpGOJIOTUHN U IMaTHOCTUYECKUX
Mpr3HaKax (13 HUX BhIGPaHBI KJII0Ue-
BbIE WJIY CJ1a60 MPOMJIIIFOCTPUPOBAH-
HbI€ B OTEUYECTBEHHBIX UCTOUHUKAX
MPpU3HaKW, BKJIHOYAs LOPCaJbHbBIN
XeTOM B psjie ciiyuyaeB). B mommu-
cax K pororpadusaM B psae caydaeB
naHo cokpauenue: 'BC — Tepputo-
pus ['maBHOTO 60TAHWUYECKOTo cajia
umenu H.B. Lumnuua PAH (ropop
MockBa).

Bu/ibl Tay TUHHBIX KJIEIIe,

HaceJIFgI0lMe XBOMHbIe

JepPeBbs ¥ KyCTAaPHUKH _

Eotetranychus thujae (McGregor,
1950)

OCHOBHBIE PACTEHUI-X0359€Ba:
KUITaprCOBbIe: B OCHOBHOM Ha Thuja
occidentalis, Taxxe oTMedeH Ha Cha-
maecyparis pisifera v Juniperus spp.

PacmpocTpaHeHue B CpelHel
rmoJjioce Poccuu: MUPOKOE, HO U3BE-
CTeH TOJIBKO B TOPOJICKMX Hacaxe-
HUSX.

Ocob6ennoctu Mopdogoruu
u umeHTUGUKALUU: HeOOJNbIINE
OiemHO-phIXKKe Kiemu (cM. puc. 1);
IOPCOIIEHTpaJIbHbIEe IETUHKU Ca-

MUWHAJIbHO 3aKPYTJeH (CM. puc. 3).

[IpuMevaHme: Yy>KEePOAHBIN BU,  (photo by I.0. Kamayev)

CeBEPOaMEPUKAHCKOT'O TPOUCXOXKIE-
HUS.

Eurytetranychus furcisetus Wainstein, 1956

OcHOBHbBIE pacTeHU-X0351eBa: BUABI poza Picea,
rIaBHBIM 06pasoM P. pungens.

PacmipocTpaHeHue B CpeHeR 1oJyioce Poccuu:
ITMPOKOE, HO U3BECTEH TOJIBKO Ha yPOAHM3MPOBAHHBIX
TEPPUTOPUSX.

OcobennocTy MOP(GOJIOTUY U UAECHTU(DUKAIUN:
OTHOCHUTEJIbHO Apyrux BunoB Tetranychidae cpen-
Hel moJyiockl Poccuu CpaBHUTEIBHO KPYIIHbBIE KIS
TEMHO-KPAacHOTO 1BeTa. E. furcisetus xapakTepusyeTcs
KOPOTKUMU JIOPCAJIbHBIMY IIeTUHKAMU, IJIMHA KOTO-
PBIX HAMHOT'O MEHbIIIe PACCTOTHUS MEXAY PATaMU
3TUX LETUHOK. PacriosoxeHue 1O0PCaJbHbIX IETUHOK
TaK)Ke UMEEeT IUarHOCTUYECKOe 3HaUeHue (CM. puc. 4):
d1 ynaseHsl IPYT OT JpyTa Ha PaCCTOSTHUE, TIPEBhIIIa-
oiee AauHy Mexay cl (BaiHmiteis, 1960).

[IpuMevaHUe: Yy>KEePOAHBIN BUJ, I€HTPAJIbHO-
a3MaTCKOTO IIPOUCXOXKIEHNS.

Puc. 1. Camka Eotetranychus
thujae Ha Juniperus. MockoBckasa  thujae on Juniperus. Moscow
061. (poto N.0. Kamaesa)

Puc. 2. lopcanbHblii BUL, CaMKu
MOK OY€HDb KOPOTKUE, 3aKPYIJIEHHDBIE  Fotetranychus thujae, Mukponpenapar.

Ha BeplirHe (CM. PUC. 2); BIIearyc KO-  pPH (qoto U.0. Kamaesa)
POTKUIA, TIPSIMOH, YTONIIEHHBIH, T€P-  Fig. 2. Dorsal view in habitus of

Fig. 1. Female of Eotetranychus

Oblast (photo by I.0. Kamayev)

Puc. 3. 3pearyc Eotetranychus thujae,
mMukponpenapart. PH

(choTo L.0. KamaeBa)

Fig. 3. Aedeagus of Eotetranychus

a female Eotetranychus thujae, slide. PH thujae, slide. PH

(photo by I.0. Kamayev)

Russian-language sources are also presented, includ-
ing the dorsal view in some cases. In the captions to the
photographs, the abbreviation MBG is the territory of
the Tsitsin Main Botanical Garden of the Russian Aca-
demy of Sciences (Moscow).

Spider mites inhabiting coniferous trees

and shrubs

Eotetranychus thujae (McGregor, 1950)

Main host plants: Cypressaceae: mainly Thuja oc-
cidentalis, also detected on Chamaecyparis pisifera and
Juniperus spp.

Distribution in Central Russia: wide, but known
only in urban areas.
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Peculiarities of morphology and identification:
small pale red mites (see Fig. 1); dorsocentral setae of
females are very short, rounded at the apex (see Fig. 2);
aedeagus short, straight, thickened, terminally round-
ed (see Fig. 3).

Note: alien species of North American origin.

Eurytetranychus furcisetus Wainstein, 1956

Main host plants: Picea species, mainly P. pungens.

Distribution in Central Russia: widespread, but
known only in urban areas.

Peculiarities of morphology and identification:
Compared to other Tetranychidae species in Central
Russia, relatively large mites of a dark red color. E. fur-
cisetus characterized by short dorsal setae, the length
of which is much less than the distance between the
rows of these setae. The location of the dorsal setae is
also of diagnostic value (see Fig. 4): d1 are separated
from each other by a distance greater than the length
between ¢ (Wainstein, 1960).

Note: alien species of Central Asian origin.

Oligonychus karamatus (Ehara, 1956)

Main host plants: Larix species.

Distribution in Central Russia: wide.

Peculiarities of morphology and identification:
dark red or brown; dorsocentral setae short (see Fig. 5);

Puc. 4. DopcanbHblli Bup caMmkn  Fig. 4. Dorsal view in habitus
of a female Eurytetranychus

furcisetus, slide. The indices
o0603HaueHbl WETUHKKU, KpacHoi indicate the setae; the red

Eurytetranychus furcisetus,
MuKponpenapar. Migekcamu

the aedeagus shaft is directed ventrally, very long
(see Fig. 6).
Oligonychus piceae (Reck, 1953)

arrow shows the notch at
the top of the stylophore
(photo by I.0. Kamayev)

CTPEesIKoM nokasaHa BbieMKa
Ha BepLlumnHe cTunodgopa (hoTo
1.0. KamaeBa)

Oligonychus karamatus (Ehara, 1956) — IMCTBEH-
HUYHBIN TTAYTUHHBIN KJIEI]

OcHOBHbIE pacTeHUsI-X03seBa: BUIbI poja Larix.

PacmnpocTpaHeHKe B cpenHell mojoce Poccun:
IITUPOKOE.

OcobeHHOCTH MOP()OJIOTUY U UITEHTUDUKAIIUH:
TEMHO-KPaCcHOTO Uik 6ypOTO 1IBETA; JOPCOIIEHTPAaTh-
HbIE IMETUHKY KOPOTKYE (CM. PUC. 5); KPIOUOK Bearyca
3aTHYT BEHTPAJbHO, OUEHb JJIMHHBIN (CM. PUC. 6).

Oligonychus piceae (Reck, 1953)

OCHOBHbIE pacTeHUSI-X035€Ba: BUABI pona Pi-
nus. TIpy BBICOKOU UMCIEHHOCTH MOXXET BBI3BIBATH

Puc. 5. lopcanbHblii BUL, CaMKU
Oligonychus karamatus, Mukponpenapar. Mukponpenapart. PH ((oto U.0. Kamaesa)

DIC (choTo M.0. KamaeBa)

Fig. 5. Dorsal view in habitus of

a female Oligonychus karamatus,
slide. DIC (photo by I.0. Kamayev)

Puc. 6. 3pearyc Oligonychus karamatus,

Main host plants: Pinus species. When present in
high numbers, it can cause a visually noticeable change
in the color of needles and harm pine trees (see Fig. 7).

Distribution in Central Russia: wide.

Peculiarities of morphology and identification:
dark red, almost black, color; in its characters close
to O. ununguis, from which it differs in the setae of the
palps and the tarsi form (Mitrofanov et al., 1987; see
Fig. 8-9); the aedeagus shaft is directed ventrally,
short (the same characters of the aedeagus are noted
in O. ununguis) (see Fig. 10).

Oligonychus pinaceus Mitrofanov & Bossenko, 1975

Main host plants: Pinus species.

Distribution in Central Russia: rare, known from
Moscow and Moscow Oblast — 3 individuals were de-
tected (Wainstein, 1960; Kamayev, 2023).

Peculiarities of morphology
and identification: all dorsal setae
very short, approximately equal in
length (see Fig. 11); also different
from other Oligonychus species by
chaetom of the legs (Mitrofanov et
al., 1975, 1987).

Oligonychus ununguis (Jacobi,
1905)

Main host plants: conifers,
especially Cypressaceae and Picea
species. Damage (see Fig. 12-13).

Distribution in Central Rus-
sia: widespread, including in forest
ecosystems and forest parks.

Peculiarities of morpholo-
gy and identification: spotted, or

Fig. 6. Aedeagus of Oligonychus karamatus,
slide. PH (photo by I.0. Kamayev)
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Puc. 7. CaxkeHeu, Pinus, Fig. 7. Seedling of Pinus

3apa)keHHbln Oligonychus infested by Oligonychus
piceae B NnabopaTopHbIX piceae under laboratory
ycnosusix, ®rbY «BHUMKP».  conditions, FGBU “VNIIKR”.
3aMeTHa siBHas There is a clear chlorotic
XJIOPOTUYHOCTb OKPACKM color of the needles due
XBOM BCNeacTBue NnuTaHusa to the feeding of mites
kneuwei (hoto N.0. KamaesBa) (photo by I.0. Kamayev)

BU3YyaJIbHO 3aMEeTHOE U3MeHEeHUe OKPAaCKU XBOU, Bpe-
IUT cocHaM (cM. puc. 7).

PacnipocTpaHeHUe B cpefHell moJjioce Poccuu:
IIUPOKOE.

OcobennocTy MOP(GOJIOTUY U UAEHTU(DUKAIIUN:
TEMHO-KpPaCHOTO, IOUTY YePHOTro, IIBeTa; 110 CBOUM
IpU3HaKaM 6JIM30K K O. ununguis, OT KOTOPOTO OTIINYA-
eTCsT XeTOMOM TIaJIbIT 1 opMoii Jarnok (MutpodaHoB
u 1p., 1987; cM. puc. 8—9); KpIOUOK 3earyca 3arHyT
BEHTPaJIbHO, KOPOTKUH (TaKue e MPU3HAKY 3Jiearyca
ormeuawTca y O. ununguis) (cM. puc. 10).

Oligonychus pinaceus Mitrofanov & Bossenko, 1975

OCHOBHBIE PaCTEHUS-X03s5€Ba: BUABI pojia Pinus.

PacmpocTpaHeHue B cpemHe# moJioce Poc-
CUN: pelKull, u3BecTeH U3 MOCKBBI 1 MOCKOBCKOM

completely dark red, sometimes almost black (see
Fig. 12); aedeagus with a short, ventrally curved shaft
(see Fig. 14).

Note: it was indicated as a pest of conifers in Rus-
sia for the first time in the publications by I.I. Antonova
(1957,1960) in the genus Paratetranychus (junior syno-
nym Oligonychus), the outdated scientific name of the
species of this mite is used in a number of modern Rus-
sian-language sources (for example, Treivas, 2017).

Spider mites inhabiting deciduous trees

and shrubs

Amphitetranychus viennensis (Zacher, 1920)

Main host plants: Rosaceae, especially Malus and
Crataegus. One of the main pests of tree plantations in
urban areas.

Distribution in Central Russia: wide.

Peculiarities of morphology and identification:
dark carmine-red mites (see Fig. 15); the peritremes
are distally multi-chambered, connected by anasto-
moses (see Fig. 16); the aedeagus shaft is long, direct-
ed dorsally, with a characteristic arrow-shaped knob
(see Fig. 17).

Bryobia rubrioculus (Scheuten, 1857)

Main host plants: Most often species of the family
Rosaceae. One of the main pests of fruit crops.

Distribution in Central Russia: wide.

Peculiarities of morphology and identifica-
tion: adults have a relatively long first pair of legs
(see Fig. 18); identification is carried out by the leg
morphometry, the form of the propodosomal lobes
(see Fig. 19), as well as by the morphological characters
of the larvae (see Fig. 18).

Note: previously in Russian-language literature
it was indicated under the name of Bryobia redikorzevi
Reck, 1947.

Eotetranychus aceri Reck, 1948

Main host plants: Acer species (see Fig. 20).

Distribution in Central Russia: apparently wide.

Peculiarities of morphology and identification:
the distal part of the peritreme is short, slightly curved
posteriorly, with 2—3 expanded chambers; aedeagus
twice smoothly curved, without a knob (see Fig. 21).
Morphologically similar to Eo. pruni.

Puc. 8. JopcanbHblii Bup, camku Oligonychus
piceae, Mukponpenapart. PH

(choTo N.0. KamaeBa)

Fig. 8. Dorsal view in habitus of a female
Oligonychus piceae, slide. PH

(photo by I.0. Kamayev)

Puc. 9. ®opma nanok I Oligonychus
piceae (1) u O. ununguis (2),
Mukponpenapar. DIC (¢oto U.0. KamaeBa) (photo by I.0. Kamayev)

Fig. 9. Tarsi I of Oligonychus piceae (1)
and O. ununguis (2), slides. DIC

®dutocaHuTapus. KapaHtuH pactenuit N° 1 (17) 2024 17



OWATHOCTUKA  DIAGNOSIS

Puc. 10. 3pearyc Oligonychus
piceae, Mukponpenapat. PH
(hoTto N.0. Kamaera)

Fig. 10. Aedeagus of
Oligonychus piceae, slide. PH
(photo by I.0. Kamayev)

obJtacT — oOHapPYKeHOo 3 sK3eMILIsIpa (BaliHIITElH,
1960; Kamayev, 2023).

OcobennocTy MOP(GOJIOTUYN U UAEHTU(DUKAITUN:
BCe JIOpPCaJIbHbIE METUHKY OUYEeHb KOPOTKUE, IIPUMED-
HO OOMHAKOBOM IJIMHBI (CM. puc. 11); Takyke oTianya-
eTcs OT IMpouyuXx BumoB Oligonychus 110 XeTOMYy KOHEY-
Hocrel (MutpodanoB u 1p., 1975, 1987).

Oligonychus ununguis (Jacobi, 1905) — esl0BbI# Ia-
YTUHHBIN KJIEI]

OCHOBHbIE PAaCTEHUSA-X035I€Ba: XBOUHBIE, 0CO-
0eHHO KMITapMCOBbIe M BUILI poma Picea. Bpegur
(cm. puc. 12-13).

PacrnpocTpaHeHue B cpefHel mojoce Poccum:
IIXPOKOE, B TOM YMCJIE B JIECHBIX 9KOCUCTEMAX U JIECO-
mapkax.

OcobenHocTu Mopdosoruu u ujeHTUDUKA-
UU: ISTHUCTBIN, UK IIOJTHOCTbIO TEMHO-KPACHOTO,
WHOTZA IIOYTH YePHOTro, 1BeTa (cM. puc. 12); smea-
r'yC ¢ KOPOTKUM, 3aTHYTHIM BEHTPAJIbHO KPIOUKOM
(cm. puc. 14).

Puc. 12. Camku
Oligonychus ununguis

Fig. 12. Females
Oligonychus ununguis
Ha Picea. MockoBckas 06n.  on Picea. Moscow Oblast

(cpoTo U.0. KamaeBa) (photo by I.0. Kamayev)

Puc. 11. OopcanbHbiii BUL CAMKU
Oligonychus pinaceus, Myukponpenapar.
PH (cboTo M1.0. KamaeBa)

Fig. 11. Dorsal view in habitus of

a female Oligonychus pinaceus, slide. PH
(photo by I.0. Kamayev)

Eotetranychus carpini (Oudemans,
1905)

Main host plants: Corylus species
(see Fig. 22).

Distribution in Central Russia:
based on distribution in Europe, it is
assumed to be widespread; known
from Moscow and Moscow Oblast, in-
cluding in forest ecosystems and fo-
rest parks.

Peculiarities of morphology and
identification: peritremes distal-
ly with one expanded chamber (see
Fig. 23.1-2); aedeagus is twice geni-
culate, without a knob (see Fig. 23.3).

Eotetranychus populi (Koch, 1838)

Main host plants: Populus spe-
cies.

Distribution in Central Russia:
based on information about reports of the species in
Europe, it is assumed to be widespread; known from
Moscow.

Peculiarities of morphology and identification:
peritremes distally bent, vary in shape, form anasto-
moses or a hook (see Fig. 24.1-2); aedeagus thickened,
slightly curved (see Fig. 24.3).

Eotetranychus pruni (Oudemans, 1931)

Main host plants: polyphagous, in urbanized
areas often occurs on Rosaceae and Corylus.

Distribution in Central Russia: wide.

Peculiarities of morphology and identification:
light-colored with dark lateral spots (see Fig. 25);
the distal part of the peritreme is short, slightly
curved posteriorly, with 2—-3 expanded chambers
(see Fig. 26.1-2); aedeagus twice curved, with a long
straight terminal part, without a knob (see Fig. 26.3).

Eotetranychus tiliarium (Hermann, 1804)

Main host plants: Tilia species; damages urban
greeneries (Fig. 27).

Puc. 13. Norn6wmi
caxkeHel, Picea nocne
3apaxkeHus Oligonychus
ununguis B nabopaTtopHbIX
ycnosusix, ®reY «BHUMKP»  conditions, FGBU “VNIIKR”

Fig. 13. Dead seedling
of Picea after infestation
by Oligonychus ununguis
under laboratory

(thoTo N.0. Kamaesa) (photo by I.0. Kamayev)
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Puc. 14. 3pearyc Oligonychus ununguis,
Mukponpenapar. PH (doTo U.0. Kamaesa)
Fig. 14. Aedeagus of Oligonychus ununguis,
slide. PH (photo by I.0. Kamayev)

[IpuMeuvaHme: BIIepBbie B pabdorax V.M. AHTO-
HOBOM (1957, 1960) ykazaH B KaueCTBe BPEIUTEN ST
XBOUWHBIX B cOCTaBe poja Paratetranychus (Mnammumi
cuHoHUM Oligonychus), ycTapeBIlliee HayYHOE Ha3BaHUe
BU/Ia 5TOTO KJelna (GUTYPUPYET B PSAZle COBPEMEHHBIX
WCTOYHUKOB (Hampumep, TpeiiBac, 2017).

Bu/bI May TUHHBIX KJIElleii, Haceaionue

JIMCTBEHHbBIE JePEeBbs ¥ KyCTaPHUKH

Amphitetranychus viennensis (Zacher, 1920) — 60s-
PBIIIHUKOBBIN, MJIV BEHCKUU, KJIel]

OCHOBHbBIE PACTEHUSI-X035€Ba: BUIbI CEMeiCTBa
Rosaceae, 0cO0eHHO TIPEACTABUTENN POXOB Malus
u Crataegus. OnyH U3 OCHOBHBIX BpeAuTeJel IpeBec-
HBIX Haca)KJAeHUHN ypOaHU3UPOBAHHBIX TEPPUTOPHUIA.

PacmipocTpaHeHue B CpeHeR 1oJyioce Poccuu:
LIAPOKOE.

OcoGeHHOCTY MOP(MOJIOTUY 1 UAEHTUDUKAIN:
KJIEIY TEMHO-KPaCHOro 11BeTa (CM. puc. 15); mepurpe-
MBI IMICTAJIbHO MHOTOKaMepHbIE, COeIUHEHbBI aHac-
ToMo3aMu (CM. puc. 16); KPIOYOK d7earyca JJIUHHBIHN,
HampaBJIEH BBEPX, C XapaKTEPHOU CTPEJIOBUIHOM 60-
poxxkoii (cM. puc. 17).

Bryobia rubrioculus (Scheuten,
1857) — OyphIii ILJIOLOBBIH KJIEII]

OCHOBHBIE DPAaCTeHUA-X03g9€eBa:
yalle BCEro BUBI ceMelicTBa Rosa-
ceae. OV H 13 OCHOBHBIX BpeIUTENeH
TIOZOBBIX KYJIBTYP.

PacmpocTpaHeHue B cpenHel
roJjioce Poccuu: MupoKoe.

Ocobennoctu Mopdoaoruu
U UAEHTUDUKAIIUN: y B3POCIBIX 0COBet
CpaBHUTEJIbHO JIJIMHHAS ITepBas rmapa
HoT (cM. puc. 18); ugeHTUGUKAIINIO
IIPOBOAAT 110 MOP(POMETPUU KOHEU-
HocTel, popMe KO3bIpbKa IIPOITOL0CO-
MbI (CM. puc. 19), a Tak)Ke 10 ITpU3Ha-

o, HazBaHMeEM Bryobia redikorzevi  viennensis female, slide. PH (photo by

Reck, 1947.

Eotetranychus aceri Reck, 1948

OCHOBHBIE PaCTEeHUI-X0351eBa: BUIBI poja Acer
(cMm. puc. 20).

PacmpocTpaHeHue B cpenHel mojoce Poccum:
TI0-BUAVMOMY, IIIUPOKOE.

1.0. Kamayev)

Puc. 16. Neputpembl caMku
KaM CTPOEHMs JIMUYMHOK (CM. puc. 18). Ampbhitetranychus viennensis,

Distribution in Central Russia: wide.

Peculiarities of morphology and identification:
the distal part of the peritreme in the form of a bended
back or along hook (see Fig. 28.1-2); aedeagus straight
or slightly curved (see Fig. 28.3).

Eotetranychus uncatus Garman, 1952

Main host plants: Betula species, symptoms are
shown in Fig. 29.

Distribution in Central Russia: reliably known
from Moscow.

Peculiarities of morphology and identification: the
distal part of the peritreme in the form of a hook (see
Fig. 30.1); aedeagus twice strongly curved, with a long
straight terminal part, without a knob (see Fig. 30.2).

Neotetranychus rubi Tragardh, 1915

Main host plants: Rubus idaeus.

Distribution in Central Russia: apparently wide-
spread, mainly in forested parks.

Peculiarities of morphology and identification:
intravital color of the body is green, legs and setae are

Puc. 15. ®parmeHT Fig. 15. Prunus leaf

nucTa Prunus ¢ KonoHuen fragment with a colony of
Amphitetranychus viennensis, Amphitetranychus viennensis,
XOPOLLO 3aMeTHbI 0cobu individuals of a carmine-red

KapMWHHO-KpPACcHOro LBeTa. color are clearly visible. Moscow

Mockga (poto U.0. KamaeBa) (photo by I.0. Kamayev)

Puc. 17. 3pearyc Amphitetranychus
viennensis, Mukponpenapat. PH
[IlpuMmevaHue: paHee B PYCCKO-  mukponpenapart. PH (¢poTo 1.0. Kamaesa) (cpoto U.0. Kamaesa)

SI3BIYHON JIUTEpaType yKasblBajCs Fig. 16. Peritremes of Amphitetranychus  Fig. 17. Aedeagus Amphitetranychus

viennensis, slide. PH
(photo by I.0. Kamayev)

dutocaHuTapusa. KapanTuH pacteHunii Ne 1 (17) 2024 19
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1000pm :

e —
Puc. 18. JlnuuHka (cneea) n camMka
(cnpaBa) Bryobia rubrioculus,
Mukponpenapar (hoTto N.0. Kamaesa).
®DOoTO NONyYEHO C MOMOLLbIO
Olympus BX53
Fig. 18. Larva (left) and female (right)
of Bryobia rubrioculus, slide (photo by
1.0. Kamayev). Photo obtained using
Olympus BX53

(thoTo N.0. Kamaesa)

OcobeHHOCTH MOP(MOSIOTUY 1 UAEHTUDUKAINI:
IUCTajJbHas YacTb MEePUTPEMbI KOPOTKas, cyiabo
W30THyTa Hasal, ¢ 2—3 pacllMPeHHBIMU KaMepaMy;
3[learyc JBaXkIbl TJIABHO U3O0THYTHIN, 6€3 60poaKu

Puc. 19. NNonactu (Ko3blpek) NPonoaocoMbl
camku Bryobia rubrioculus (1)
u B. vasiljevi (2), Mukponpenapar. PH

(cMm. puc. 21). MopdoorndecKky cXofieH ¢ Eo. pruni.

Eotetranychus carpini (Oudemans,
1905)

OCHOBHBIE paCTEHUA-X039€Ba:
BUIbI poga Corylus (cM. puc. 22).

PacmpocTpaHeHue B cpefHel
rojioce Poccuu: MCXOMs U3 CBEINEHUM
0 pacrmpocTpaHeHuu B EBporie, mpe-
ToJjlaTaeTcs, YTO MIMPOKOE; U3BECTEH
13 MOCKBBI 1 MOCKOBCKOI 00J1aCTH,
B TOM YMCJIE B JIECHBIX DKOCHCTEMAaX
U Jiecorrapkax.

Oco6ennoctu MoOpGOJOruu
U uAeHTU(GUKAIIUN: IEPUTPEMBI IHC-
TaJIbHO C OJHOM pacIInpeHHON KaMe-
poii (cM. puc. 23.1-2); saearyc IBax-
IIbI KOJIEHYATO M30THYT, 6€3 60poaKu
(cm. puc. 23.3).

Eotetranychus populi (Koch, 1838)

OCHOBHBIE pacTeHUdI-X03geBa:
BUIBI poga Populus.

(choTo M.0. Kamaera)

Puc. 21. Eotetranychus aceri,
MuKponpenapar: 1 — aucTanbHas yacTb
nepuTpeMbl CaMKu; 2 — AucTanbHas
yacTb NepuTpemMbl camua; 3 — apgearyc.
PH (choTo M.0. KamaeBa)

(photo by I.0. Kamayev)

Puc. 20. ®parmeHT Nncta AByX BUAOB
Acer ¢ KOJIOHMEeN 1 cuMNToMamMum
noepexneHus Eotetranychus aceri:

1 - A. platanoides, MockBa;

2 - A. negundo, Kanyra

Fig. 19. Propodosomal lobes

of Bryobia rubrioculus (1)

and B. vasiljevi (2) females, slide.
PH (photo by I.0. Kamayev)

light (see Fig. 31); dorsal setae large, located on tuber-
cles; the aedeagus shaft is large, directed dorsally (see
Fig. 32).

Note: specialists from the Federal Scientific
Center for Horticulture have not considered it as
a pest of industrial raspberry plantings in Central
Russia (Zeynalov, 2016; personal communication by
Dr. A.S. Zeynalov).

Oligonychus longiclavatus (Reck, 1953)

Main host plants: Quercus species.

Fig. 20. Leaf fragment of two Acer
species with colonies of Eotetranychus
aceri and damage symptoms:

1 - A. platanoides, Moscow;

2 - A. negundo, Kaluga

(photo by I.0. Kamayev)

Fig. 21. Eotetranychus aceri,
slide: 1 — distal part of the female
peritreme; 2 — distal part of the
male peritreme; 3 — aedeagus. PH
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PacripocTpaneHue B cpefHel rojoce Poccumu: uc-
XOJs U3 CBEIeHUH 0 HaxoaKax Buzia B EBporie, mpeg-
TI0JIaraeTCsd, YTO MINPOKOE; U3BECTEH 13 MOCKBHI.

Ocob6eHHOCTH MOP(MOJIOTUY U UAEeHTUDUKA-
IIUY: TIEPUTPEMBI TUCTAJIbHO C KOJIEHOM, BApbUPYIOT
o ¢opMe, OTPOCTKYU KOJIeHa 06pa3yrT aHACTOMO3BI
WJIY KPIOUOK (CM. puc. 24.1-2); searyc yTolIIeHHbIH,
cJ1ab0M30THYTHIH (CM. puc. 24.3).

Eotetranychus pruni (Oudemans, 1931) — cafjoBbIii
TMayTUHHBIHN KJIEI

OcHOBHbIE pacTeHUsI-x035€eBa: rmoaudar, Ha yp-
0aHM3MPOBAHHBIX TEPPUTOPUIX YACTO BCTPEUAETCS
Ha Rosaceae u Corylus.

PacnipocTpaHeHUe B cpefiHell moJjioce Poccuu:
LIIPOKOE.

OcobenHocTr MOP(GOJIOTUY U UAECHTUDUKAIUU:
CBETJIOOKPAIIIEHHbBIE C TEMHBIMU JIATEPATIbHBIMU TISIT-
HaMu (CM. puc. 25); IUCTaJIbHASI YaCTh IIEPUTPEMBI KO-
poTKas, cabo U30THyTa Hazal, ¢ 2—3 pacuIupPeHHBIMU
KaMepamu (CM. puc. 26.1-2); 511earyc ABaXkabl U30THY-
TBIH, C IJIMHHOU IIPIMOY TePMUHAJBHOM YacThbio, 6e3
Goponku (CM. puc. 26.3).

Eotetranychus tiliarium (Hermann, 1804)

OcHOBHbIE pacTeHUA-x03seBa: BUALI pona Tilia,
BPEIUT FOPOACKUM HaCaKAeHUsAM (puc. 27).

PacrnipocTpaHeHUe B cpefiHell moJjioce Poccuu:
LIIPOKOE.

OcobenHoCcTH MOP(GOJIOTUY U UAEHTUDUKAIUU:
JIUCTaJbHas YaCTh IEPUTPEMBI B BUJIE 3aTHYTOTO Ha-
3a]] KoJieHa WM AJUHHOIO Kprouka (cM. puc. 28.1-2);
sIearyc npsMoi uiau caabo u30oTHyT (cM. puc. 28.3).

Fig. 23. Eotetranychus carpini, slide: 1 — distal part
of the female peritreme; 2 — distal part of the male
peritreme; 3 — aedeagus. PH (photo by I.0. Kamayev)

Puc. 23. Eotetranychus carpini, Mukponpenapar: 1 — guctanbHas
YyacTb NePUTPEMbI CaMKU; 2 — ANUCTaNIbHAA YacTb NEPUTPEMBI

camua; 3 — apearyc. PH (oo 1.0. KamaeBa)

Puc. 24. Eotetranychus populi,
MuKponpenapar: 1 — guctanbHas 4acTb

nepuTpembl camua; 3 — agearyc. PH
(hoTto M.0. Kamaesa)

Distribution in Central Russia: in Moscow, mass
reproduction on oaks causing damage (see Fig. 33).
Peculiarities of morphology and identification:
dark red mites (see Fig. 34); the dorsal setae are large,
located on the tubercles (see Fig. 35); the aedeagus
shaft is small, directed ventrally (see Fig. 36).
Panonychus ulmi (Koch, 1836)

Main host plants: Rosaceae (see Fig. 37), especial-
ly Malus. One of the main pests of fruit crops. According
to E.E. Savzdarg (1955), this species greatly damaged
fruit crops in the 1950s in Central Russia.

Puc. 22. Nuctba Corylus Fig. 22. Corylus leaves with
C XJIOPOTUUHOCTbIO, chloroticity caused by spider
BbI3BaHHON BUAaMu poga mites of Eotetranychus.
Eotetranychus. MockBa, F[BC ~ Moscow, MBG

(choTo U.0. KamaeBa) (photo by I.0. Kamayev)

Fig. 24. Eotetranychus populi, slide: 1 — distal part of the female
peritreme; 2 — distal part of the male peritreme; 3 — aedeagus. PH
nepuTpeMbl CaMKu; 2 — pucTtanbHasa yactb  (photo by I.0. Kamayev)

dutocaHuTapusa. KapanTuH pacteHnii Ne 1 (17) 2024 21



OWATHOCTUKA  DIAGNOSIS

Puc. 25. Ocobu Eotetranychus pruni Ha nucte Corylus, MockBa Fig. 25. Eotetranychus pruni individuals on a Corylus leaf,
(choTo U.0. KamaeBa) Moscow (photo by I.0. Kamayev)

Puc. 26. Eotetranychus pruni, Mukponpenapat: 1 — auctanbHas  Fig. 26. Eotetranychus pruni, slide: 1 — distal part of the

4yacTb NEPUTPEMbI CAMKU; 2 — AiUCTaNIbHAa YacTb NEPUTPEMDI female peritreme; 2 — distal part of the male peritreme;
camua; 3 — apearyc. PH (¢oto M.0. Kamaesa) 3 —aedeagus. PH (photo by I.0. Kamayev)
Eotetranychus uncatus Garman, 1952 Distribution in Central Russia: wide.
OCHOBHBIE PACTEHUI-X0351€BA: BUILI poza Betula, Peculiarities of morphology and identification:
CUMIITOMBI IOKa3aHbl Ha puc. 29. the aedeagus shaft is directed dorsally (see Fig. 38).
PacrmipocTpaHeHue B cpeqHel mojaoce Poccuu: mo- Schizotetranychus jachontovi Reck, 1953
CTOBEPHO M3BECTEH U3 MOCKBBEI. Main host plants: Quercus species.
Oco6enHOCTH MOP(DOJIOTUY U UAEHTUDUKALINN: Distribution in Central Russia: known from Mos-
JIUCTaJbHAs YaCTh [IEPUTPEMBI B BUJIE CDABHUTEIBHO cow and Moscow Oblast.
IJIWHHOTO 3aTHYTOTO Hasaj KoJjieHa (cM. puc. 30.1); Peculiarities of morphology and identifica-

tion: intravital color is light yellow
(see Fig. 39); aedeagus curved twice
(see Fig. 40).

Schizotetranychus schizopus

(Zacher, 1913)

Main host plants: Salix species.

Distribution in Central Russia:
widespread, including in forest eco-
systems and forest parks.

Peculiarities of morphology
and identification: the aedeagus
shaft is directed dorsally, with an ar-
row-shaped knob (see Fig. 41).

Tetranychus sawzdargi Mitrofa-
nov, 1980

Main host plants: species of the
genus Rosa.

Distribution in Central Russia:
present, in Moscow and Moscow
Oblast it often occurs on Rosa canina

Wy x (see Fig. 42).
Puc. 27. ®dparmeHT kpoHbl Tilia (1) Fig. 27. Tilia crown fragment (1)
1 ee nucTbs (2) c uUsMeHeHHow okpackon and leaves (2) with changed
BCNeacTBMe MacCoBOro pasBuUTUS color due to mass reproduction
Eotetranychus tiliarium. MockBa of Eotetranychus tiliarium.

(thoTo M.0. KamaeBa) Moscow (photo by I.0. Kamayev) 2024 rod - 20 net Poccenbxo3Hadsopy 22
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Puc. 28. Eotetranychus tiliarium, Mukponpenapar: Fig. 28. Eotetranychus tiliarium, slide: 1 — distal part
1 - pucTanbHas YacTb NEPUTPEMbI CAMKU; 2 — pUCTanbHas of the female peritreme; 2 — distal part of the male peritreme;
yacTb nepuTpeMbl camua; 3 — agearyc. PH (cpoto N.0. KamaeBa) 3 — aedeagus. PH (photo by I.0. Kamayev)

Puc. 29. JlucT Betula ¢ noBpexxaeHuammu Puc. 30. Eotetranychus uncatus, Fig. 30. Eotetranychus uncatus,
Mesochunna, BbidaBaHHbIMU Eotetranychus MuKponpenapart: 1 — guctanbHas yactb  slide: 1 — distal part of the male
uncatus, MockBa, I'6C (hoto N.0. Kamaesa) neputpembl camua; 2 — agearyc. PH peritreme; 2 — aedeagus. PH
Fig. 29. Betula leaf with damage symptoms (dpoto 1.0. Kamaesa) (photo by I.0. Kamayev)

caused by Eotetranychus uncatus, Moscow,
MBG (photo by I.0. Kamayev)

5mearyc OBaXXIbl CUJIBHO M3O0THYTHIN, C IJIUH- Peculiarities of morphology and identification:
HOU NPSAMOY TePMUHAJIbHOMN YacThio, 6€3 60pOaKY morphologically similar to T. urticae (for example, by
(cMm. puc. 30.2). striae of the cuticle, as in Fig. 43), differs from the latter
Neotetranychus rubi Tragardh, 1915 in the aedeagus form: the shaft is short, the processes
OCHOBHBIE PACTEHUSI-X035€Ba: MaJINHA OObIKHO- of the knob are weakly developed (see Fig. 44).
BeHHas Rubus idaeus.

PacrnpocTpaHeHue B cpegHeit
rojioce Poccuu: mo-BUAMMOMY, IITK-
pOKOe, TJIaBHBIM 06pa3oM B JIECO-
rmapkax.

Oco6ennoctu Mopdogoruu
U UAeHTUDUKAIIUN: TPUKU3HEH-
Has OKpacka TeJjia 3eJIEHOTO IIBeTa,
KOHEUYHOCTH U L[ETUHKU CBETJIbIe
(cM. puc. 31); mopcajibHbIe IIETUH-
KU KpPYITHbIE, CUIAT Ha Oyropkax;
KPIOYOK 5learyca KpymHbIi, 3aTrHyT
JIopcaibHO (CM. puc. 32).

[IpuMevaHue: Criel[naJuCcTaMu
®HII CamoBoacTBa HE OTMEYUEH B Ka-
YeCTBE BPEUTEISI TPOMBIIIIEHHBIX
IocafoK MaJIMHbI B CpeIHel Imojoce

Puc. 31. Camka Neotetranychus rubi Puc. 32. 3pearyc Neotetranychus rubi,

> Ha nucte Rubus idaeus, MockoBckas 06n.  Mukponpenapart. PH (oto U.0. Kamaesa)
Poccuu (3eiinanos, 2016; mepc. co-  (goro U.0. Kamaesa)

Fig. 32. Aedeagus Neotetranychus rubi,

o6, AC BeﬁHaHOBa?- Fig. 31. Female Neotetranychus rubi slide. PH (photo by I.0. Kamayev)
Oligonychus longiclavatus (Reck, on Rubus idaeus leaf, Moscow Oblast
1953) (photo by I.0. Kamayev)

OCHOBHBIE PaCTeHUI-X035€eBa:
BUIBI pPozia Quercus.
PacmipocTpaHeHue B cCpeHel 1oJyioce Poccuu:
B MocKBe B Macce pa3BUBaeTCd Ha pPacTeHUIX nyoa,
Bpenurt (cM. puc. 33). dutocaHuTapusa. KapanTuH pacteHnii Ne 1 (17) 2024 23
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Puc. 33. Jluctbsa py6a c Fig. 33. Oak leaves with
XJIOPOTUYHOCTbIO, Bbi3BaHHOM chloroticity caused by
Oligonychus longiclavatus, Oligonychus longiclavatus,
Mocksa (poto U.0. Kamaeea) Moscow (photo by I.0. Kamayev)

OcobenHocT MOP(OJIOTUY U UIEHTUDUKAIIN:
KJIEIX TEMHO-KpacHOTO IiBeTa (cM. puc. 34); mop-
caJibHbIE IIETUHKY KPYIHBIE, PACIIOJIOXKEHBI Ha OY-
ropkax (cm. puc. 35); KPIOUOK 3earyca HeboJIbIIOoH,
HaIpaBJIeH BEHTPAJbHO (CM. puc. 36).

Panonychus ulmi (Koch, 1836) — KpaCHBIH I1JI0J[0-
BbIH, UJIN BA30BbIN, KJIEII]

OCHOBHBIE paCTeHUA-X03deBa:
BUIIBI ceMelicTBa Rosaceae (CM. puc.
37), ocobeHHOo BUIbI poma Malus. OquH
13 OCHOBHBIX BPEeIUTEJIEH TIJI0IOBBIX
KyJbTyp. [To ;aHHBIM 3.3. CaB3mapra
(1955), TOT BUI KJIellla CUJIbHO Bpe-
OWJ TUIOLOBBIM KyJIbTypaM B 1950-eIT.
B CpeJiHEel 1oJioce.

PacnpocTpaHeHue B cpemHen
rmoJjioce Poccuu: mupoxoe.

Ocobennoctu Mopdoyoruu
YU UIeHTUDUKALIMY: KPIOYOK 37iearyca
HaIIpaBJieH BBEPX (CM. puc. 38).

Schizotetranychus jachontovi Reck,
1953

OCHOBHBIE paCTeHUA-X03deBa:
BUZBL poma Quercus.

PacnpocTpaHeHue B cpemHeN
moJioce Poccuu: n3BecTeH U3 MOCKBBI
1 MOCKOBCKOI1 06J1aCTH.

OcobenHocTu MOpQOJOTUU
U UAeHTU(GUKAIIMY: TPYKU3HEHHAS
OKpacKa CBETJIO-)KeJITOro 1BeTa (CM.
puc. 39); smearyc JBaXkKI bl U30THYT
(cMm. puc. 40).

Schizotetranychus schizopus
(Zacher, 1913)

OCHOBHBIE paCTeHUA-X03deBa:
BUBI poza Salix.

PacmpocTpaHeHue B CpeIHel I1o-
Jioce Poccuu: MMUPOKOE, B TOM YUCTIE
B JIECHBIX DKOCHCTEMAaX U JIECOITapKax.

OcobenHocTu MOpQoOJOTUU
" uAeHTUGUKAIUY; KPIOYOK deary-
ca HamIpaBJIeH JopcajibHO, CO CTPEJIO-
BUIHOM 60pomKoii (cM. puc. 41).

Tetranychus sawzdargi Mitrofanov,
1980

OCHOBHbIE PacCTEHUA-X035€Ba:
BUJIBI poza Rosa.

PacmpocTpaHeHue B cpefHel mojoce Poccuu:
npeacTaBieH, B MockBe U MOCKOBCKOM 00JacTu

Puc. 35. [lopcanbHblii BUL,

camkum Oligonychus longiclavatus,
Mukponpenapar (choto N.0. Kamaesa)
Fig. 35. Dorsal view in habitus

of a female Oligonychus longiclavatus,
slide (photo by I.0. Kamayev)

Puc. 37. luctba Malus c cumMnTomMamm,
BbI3BaHHbIMU Panonychus ulmi,
MockoBckas 06:. (poto M.0. Kamaesa)
Fig. 37. Malus leaves with symptoms
caused by Panonychus ulmi, Moscow
Oblast (photo by I.0. Kamayev)

il e o LR e “u

Fig. 34. Female Oligonychus
longiclavatus on a Quercus
leaf, Moscow Oblast

(photo by I.0. Kamayev)

Puc. 34. Camka Oligonychus
longiclavatus Ha nucte
Quercus, MockoBcKkas 06s1.
(thoTo N.0. Kamaesa)

Spider mites inhabiting herbaceous plants

Tetranychus turkestani most often occurs on her-
baceous plants (often on weeds), T. urticae can also
be detected. These species are broadly polyphagous,
damaging a wide range of ornamental plants, including
tree and shrub species. Information about Tetranychus

Puc. 36. 3pearyc Oligonychus
longiclavatus, mukponpenapar. PH
(choTo MN.0. KamaeBa)

Fig. 36. Aedeagus Oligonychus
longiclavatus, slide. PH

(photo by I.0. Kamayev)

Puc. 38. 3pearyc Panonychus ulmi,
Mukponpenapar. PH (choTo aBTOpa)
Fig. 38. Aedeagus of Panonychus ulmi,
slide. PH (photo by the author)
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Puc. 39. Camka (cneBa) u camew, (cnpasa)

Fig. 39. Female (left) and male (right) of

Schizotetranychus jachontovi Ha nucte Quercus, Schizotetranychus jachontovi on a Quercus leaf,

MockoBckas 06. (poto M.0. Kamaesa)

yacTo BCTpedaeTcs Ha Rosa canina
(cM. puc. 42).

Ocobennoctu Mopdoysorum
U umeHTUuGUKAIuU: MOPHOJIOTH-
yecku cxozeH c¢ T. urticae (Hampu-
Mep, MTPUXOBKOU KYTUKYJBI, KaK
Ha puc. 43), OT MMOCJENHETO OTINYA-
eTCcs CTPOEHMEM BJlearyca: KpoUuoK
KOPOTKUM, OTPOCTKY GOPOAKY BhIpA-
JKeHbI cytabo (cM. puc. 44).

Bu/bl Nay TUHHBIX KJIEIIEi,
HaceJIAI0IIEe TPaBAHUCThIE
pacTeHus

HBIX PACTEHUAX), TAKKE MOXKET ObIThH
BBIBJIEH T. urticae. JaHHbIe BUIBI IBJISIOTCS U POKU-
MU nosudaramMu, opaXkawnIuMU G0JIbIION CIIEKTP
JIeKOPaTUBHBIX PAaCTEHUU, BKIIIOYUAs APEBECHBIE U KY-
CTapHUYKOBbIE TOPOALI. VH(MOpMAIUI 0 HUX XOPOIIO0
npexncTaByieHa B JquTeparype (MurpodaHoB u fp.,
1987; Ilomos, 2013; Seeman, Beard, 2011; AxaToB
u 1p., 2023 u gp.).

Tetranychus przhevalskii Reck, 1956

OCHOBHBIE PacTeHUSI-X03s9€eBa: BUJIbl ceMeNCTBA
Poaceae, B TOM uucJjie Ha JeKOPaTUBHBIX 3JlaKax,
BKJIIOYas ra3oHHBIE TPaBhI (CM. puc. 45).

PacmipocTpaHeHUe B CpellHeR 1moJyioce Poccuu:
MIXUPOKOE, YaCTO BCTPeUaeTCs Ha IOJISIX 3€PHOBBIX
KyJIbTYD, TIe CUIbHO BPELUT MOJIOABIM BCXOZAM.

Ocob6eHHOCTH MOPMOJSIOTUY U UAEHTUDUKA-
IIAY: NITPUXOBKA (CKJIaUaTOCTh) KYTUKYJIbI B KJlac-
CUYeCKOM BapuaHTe B (hOpPMe «IIeCOUYHBIX YaCOB»
(cM. puc. 46), Mexx Iy Iapo MEeTUHOK el ToIepeyHas
VIV U3BUIIMCTAs (CUJIbHAS M3BUJIUCTOCTb HATTOMUHA-
€T MPOJAOJIbHYI IITPUXOBKY; CM. PUC. 46.3); TOUHAST

Puc. 40. 3pearyc Schizotetranychus
jachontovi, mukponpenapar. PH
(hoTto M.0. Kamaesa)

Haubosee wacTo Ha TPaBs- Fig 40. Aedeagus of Schizotetranychus
HUCTBIX PaCTEHMSIX BCTPEYAETCA jachontovi, slide. PH
Tetranychus turkestani (4acTo Ha cop- (photo by I.0. Kamayev)

Moscow Oblast (photo by I.0. Kamayev)

Puc. 41. 3pearyc Schizotetranychus
schizopus, Mukponpenapart. PH

(hoTo M.0. KamaeBa)

Fig. 41. Aedeagus of Schizotetranychus
schizopus, slide. PH

(photo by I.0. Kamayev)

species is well presented in the literature (Mitrofanov
etal.,, 1987; Popov, 2013; Seeman, Beard, 2011; Akha-
tov et al., 2023, etc.).

Tetranychus przhevalskii Reck, 1956

Main host plants: Poaceae, including on ornamen-
tal grasses and lawn grasses (see Fig. 45).

Distribution in Central Russia: wide, often occurs in
grain fields, where it greatly damages young seedlings.

Peculiarities of morphology and identification:
dorsal cuticle striae in the classic version in the shape of
an “hourglass” (see Fig. 46), between a pair of setae e1 is
transverse or sinuous (strong sinuosity resembles longi-
tudinal striae; see Fig. 46.3); accurate identification can
be made by males: the aedeagus shaft is short, the pro-
cesses of the knob are weakly developed (see Fig. 47).
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Puc. 42. PacteHue Rosa ¢c cumMnToMamu
noepexpeHus Tetranychus sawzdargi,
MockBa, IBC (cpoTo M.0. KamaeBa)

Fig. 42. Rosa with damage symptoms
by Tetranychus sawzdargi, Moscow,
MBG (photo by I.0. Kamayev)

Puc. 43. lUTpuxoBKa (cknap4aTocTb)
KYTUKYJbl YacTu JopcanbHON NoBepxHocTn  sawzdargi, Mukponpenapart. PH
camku Tetranychus sawzdargi,
MUKponpenapart. NHpekcamu 0603HaueHbl Fig. 44. Aedeagus of Tetranychus
weTuHkn. PH (choTto N.0. Kamaesa)

Fig. 43. Dorsal cuticle striae of

Puc. 44. 3pearyc Tetranychus

(choTo L.0. Kamaesa)

sawzdargi, slide. PH
(photo by I.0. Kamayev)

the female Tetranychus sawzdargi,
slide. The indices indicate the setae. PH

(photo by I.0. Kamayev)

UAeHTUUKAIIMSI MOXKET OBITh ITPOBEIeHA 10 CaMIlaM:
KPIOUOK 37earyca KOpOTKUM, OTPOCTKU OOPOI KU BhI-
paxkeHkbI ciaabo (cM. puc. 47).

Bnaeodaprocme. YacTh MaTepuasa Obla cobpa-
Ha B XOJI€ BBITTOJIHEH !SI COOTBETCTBYIOLIUX IIPOrPaMM
B paMKax COIJIAIIEHUN O HAYYHOM COTPYJHUYECTBE

Acknowledgements. Part of the material was col-
lected during the implementation of relevant programs
within the framework of agreements on scientific co-
operation of FGBU “VNIIKR” with the Tsitsin Main
Botanical Garden of the Russian Academy of Sciences
(No. 98 dated April 27, 2021) and with the Federal Sci-
entific Center for Horticulture (dated June 20, 2019).

Puc. 45. KonoHusa Tetranychus przhevalskii Ha nucte Poaceae
(rasoHHas TpaBa) c CMMNTOMaMu NoBpeXaeHus, MockoBckas

06n. (poto N.0. Kamaesa)

Fig. 45. Tetranychus przhevalskii colony on a Poaceae
leaf (lawn grass) with damage symptoms, Moscow Oblast
(photo by I.0. Kamayev)

Puc. 46. U3MeHYNBOCTb LUTPUXOBKMU
(cknaguaTocTu) KyTUKYIbl [OPCanbHOMN

pasHbIx reorpagmueckmx nonynsaumin,
Mukponpenapat. PH. UHpekcamun
o6o3HaueHb! WeTnHkK. 1 — Camapckas obn.;
2 - Pecny6nuka TaTtapctaH; 3 — MockoBckas
06n. (oto N.0. Kamaera)

Fig. 46. Variability of dorsal cuticle striae of females
Tetranychus przhevalskii in different geographical
noBepxHoCTU caMok Tetranychus przhevalskii  populations, slide. PH. The indices indicate the setae.

1 - Samara Oblast; 2 — Republic of Tatarstan;
3 — Moscow Oblast (photo by I.0. Kamayev)
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Puc. 47. 3pearyc Tetranychus Fig. 47. Aedeagus of

przhevalskii, mukponpenapart. Tetranychus przhevalskii, slide.

PH (¢poTo U.0. KamaeBa) PH (photo by I.0. Kamayev)

®I'BY «BHUUKP» ¢ [''taBHBIM 60TaHWYECKUM Ca0M
uMmeHu H.B. Lunmaa (FBC) PAH (N2 98 ot 27 amnpens
2021 r.) u ¢ ®HII CamosozgcTsa (oT 20 mroug 2019 1.).
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AHHOTAIIUA
B craThe NMpUBEAEH aHAJMU3 CYIIECTBYIOIIUX ITOJ-
XOJZ 0B K OlleHKe IMOTEHI[MAJbHOTO SKOHOMUYECKOTO
3HAYEHUS BPEIHBIX OPTAaHU3MOB (HACEKOMBIX U KJIe-
el) py NMPOBELeHNM aHalIn3a PUTOCAHUTAPHOTO
pucka. [TokazaHa HEJOCTaTOYHOCTh CYIIEeCTBYIONIEH
MEXIYHAPOIHON U OTEYEeCTBEHHOU METOINYECKOMR
OCHOBBI [IJIs ITPOBENEHUS TaKOW OIleHKU. [TpoBeeH
aHaJu3 NPUMEHUMOCTU M TOUHOCTH MMEIOM[UXCS
METOIOB OlleHKM. [ToKkaszaHa HambOoJbIIas MMPaKTHU-
yeckas MPUMEHUMOCTbh METOJa COCTAaBJIEHUS dYa-
cTuYHOU hmHaHCOBOU cMeThI (partial budgeting). Ha
OCHOBE CYIIECTBYIOUIMX METOMOB M ITPAKTUK TIPE-
JIOXKE€HA YCOBEPIIEHCTBOBAHHAS METOAUKA, KOTOPast
YUYUTBIBAET SMIIMPUYECKUE TaHHbIE O BDEJIOHOCHOCTH
HaCeKOMBIX U KJIellled AJIS CeJIbCKOX03IMCTBEeHHBIX
KYJIBTYP U BEPOSITHOCTDb aKKJIMMaTU3aluu (TPUHUI-
MaeMyH KaK IIPUTOJHOCTD YCJIOBUM), OTIPe/IeJIEHHYI0
B COOTBETCTBUHU C MAaTEMAaTUYECKOM MOJIEJIbIO TTIOTEH-
IMaJIbHOTO apeaJjia Bua. JJaHHBIN I01X0]] 060CHOBaH
06'beKTUBHOM KOPPEJSIIuei MeXXay BPeJIOHOCHOCTHIO
¥ YWCJIEHHOCTBIO BPEJIUTEJIEH, B CBOIO OUepeb, 06yc-
JIOBJIEHHOU TIPUTOHOCTHIO YCIOBUH cpexbl. [Ipemio-
JKeH MOIXO0J K KaueCTBEeHHOH OIleHKe IOTeHIINab-
HBIX DKOHOMUYECKUX ITOTEPb Ha OCHOBE COOTHECEHUST
pacueTHBIX II0KasaTejJel MOTeHIIUaJIbHOTO yilepba
¥ BaJIOBOT'O BHYTPEHHETO MPOJIyKTa B 30HE aHAIM3a
¢uTOCAaHUTAPHOTO pUCKA. M3JI0)KEHHAS MEeTOAUKa
[T03BOJISIET 3HAUUTEJIBHO TOBBICUTD JJOCTOBEPHOCTH
Y TOYHOCTD OII€HKM ITOTEHI[MAJbHOIO SKOHOMUUE-
CKOTO 3HAUEHMS IMOTEHIMAJbHO OITACHBIX BUJIOB Ha-
CEKOMBIX U KJIELEN TPY ITPOBEIEHUY aHAIM3a (PUTO-
CAaHUTAPHOTO PUCKA, COOTBETCTBYET TPeOGOBAHUAM
3aKOHOJATEJNIbCTBA U METOAUYECKUX JOKYMEHTOB
B chepe KapaHTWHA PacTEHUU U MaTeEMaTUYECKU
SKBUBAJIEHTHA METOIaM OLIEHKY, IIPUMEHSIBIINMCSI
paHee B MpaKkTHUKe aHAMU3a PUTOCAHUTAPHOT'O PUCKa
B Poccutickoit ®emepaiiuu. OTMeUYeHbl IePCIIEKTUBbI
IaJIbHEUIIEr0 YCOBEPIIEHCTBOBAHUS METOIOB OIleH-
KU HETaTVMBHOTO BO3/IEMCTBUS BPEIHBIX OPTaHU3MOB
IpU IIPOBeAeHUN aHalu3a PUTOCAHUTAPHOTO PUC-
Ka Ha OCHOBe 6oJiee IeTaJM3MPOBAHHBIX MoOejel
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mites in the process of pest
risk analysis
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ABSTRACT
The article provides an analysis of existing approach-
es to assessing the potential economic significance of
pests (insects and mites) when conducting pest risk
analysis. The insufficiency of the existing international
and Russian methodological framework for conduct-
ing such an assessment is shown. The applicability and
accuracy of available assessment methods were ana-
lyzed. The greatest practical applicability of the meth-
od of drawing up partial budgeting is shown. Based on
existing methods and practices, an improved metho-
dology has been proposed that takes into account em-
pirical data on the harmfulness of insects and mites
to agricultural crops and the adaptation probability
(taken as the suitability of conditions), determined in
accordance with a mathematical model of the poten-
tial species distribution. This approach is justified by
an objective correlation between harmfulness and the
number of pests, in turn determined by the suitabi-
lity of environmental conditions. An approach to the
qualitative assessment of potential economic losses is
proposed based on the correlation of calculated indi-
cators of potential damage and gross domestic product
in the pest risk analysis area. The presented methodo-
logy can significantly increase the reliability and accu-
racy of assessing the potential economic significance
of potentially dangerous species of insects and mites
when conducting pest risk analysis, meets the require-
ments of legislation and methodological documents
in the field of plant quarantine and is mathematically
equivalent to assessment methods previously used in
the practice of pest risk analysis in the Russian Federa-
tion. Prospects for further improvement of methods for
assessing the negative impact of pests when conduct-
ing pest risk analysis based on more detailed models

dutocaHuTapus. KapanTuH pacteHuii Ne 1 (17) 2024 29



AHANMUTUKA  ANALYTICS

CeJIbCKOX035IICTBEHHOTO TPOM3BO/ICTBA U HSKOHOMU-
YeCKUX B3aUMOCBSI3EN.

Knrouesvie cnosa. KapaHTUH pacTeHUU, aHAIU3
(uTOCaHUTAPHOIO PUCKA, BPeLHble OPTaHMU3MBbI, Ha-
CEeKOMble U KJIEL[M, SKOHOMUYECKOe 3HaueHue, IIpo-
THO3MPOBaHUE.

BBEJEHUE

COOTBETCTBUU C MeXIyHapOAHOMI
KOHBEHIIVEN 110 KapaHTUHY U 3alUTe
pactenuii (MKK3P) ee cTOpOHBI 06s1-
3yIOTCS MCIIOJIb30BaTh JINIIb Te (PUTO-
caHUTapHBIE MEPbI, KOTOPblE UMEIOT
JIOCTaTOYHOE TeXHUYecKoe 060CHO-
BaHue. B cBOW0 ouepenb, MOJ TaKUM
060CHOBaHUEM B TEKCTE€ KOHBEHIIUU
TTOHWMAaETCS aHaInU3 (QPUTOCAHUTAPHOTO pucka (ADP)
(unu «Ipyroe cpaBHUMOE U3y4YEHUE U OlleHKa MMe-
omeics HaydHou mHbopManuu»). TakuM o6pasom,
COIJIACHO MEeXyHapOoAHOMY 3aKOHOZATeJIbCTBY ADP
SIBJIIETCS TIEPBUYHBIM U Haubojee BaXKHBIM IOKY-
MEHTOM B obecrmeyeHUY (PUTOCAHUTAPHOU Gesomac-
HOCTH.

CrpykTypa A®PP onucaHa B MeXAyHapOLHOM
cTaHmapTe o puTocaHUuTapHbIM MepaM (MCOM N2 2).
OIHOM M3 IBYX KJIIOUEBBIX €€ YacTel ABJISIETCS ITall
OlLleHKY PUCKOB, HA OCHOBE Pe3yJbTaTOB KOTOPOTO
TIPUHUMAETCS PellleHre 0 Heo6X0IUMOCTH IIpUMe-
HeHUsd QUTOCAHUTAPHBIX Mep U 06 UX XapaKTepe.
B yacTHOCTM, UMEHHO Ha 3TOM 3Talle JIeJaeTCs BhIBO/,
0 COOTBETCTBUM aHAJIU3UPYEMOTO OPTaHU3Ma OCHOB-
HOMY KPUTEPUI0 KADAHTUHHOTO BPEAHOI'0 OPraHM3Ma
B onipenenennu MKK3P: «BpeiHbBIY OpraHusM, uMern-
WUl nOMeHYUaIbHOe IKOHOMUYECKOE 3HAYEHUE IJIS 30HBI,
TIOIBEPYKEHHOM OTIACHOCTH, B KOTOPOM OH ITOKA OTCYT-
CTBYeT UJIU IIPUCYTCTBYET, HO OTPAaHWYEHHO Paclpo-
CTPaHEH U CJIY>XKUT 06'beKTOM 0(DUITNATBHOM 60PbHObI».

BMmecTe ¢ TeM MeTOIUYeCKIE OCHOBBI 3TOU YacTu
paboT ocTalTCcs HeLOCTAaTOUHO IpopaboTaHHBIMU.
MexayHaponubii ctaggzaptT (MCOM N2 11) comepKuT
JINIIb TIepevrciieHre MEeTO/I0B KOJIMYECTBEHHOTO aHa-
JIM3a BKOHOMUYECKOT0 BozzeicTBus (pasmen 2.3.2.3
«AHaJIUTUYECKNE METOIbl») C BeCbMa KPAaTKUM UX
onucanueM. Crenyrwomuil pasgen (2.3.2.4 «He Top-
TOBBIE U DKOJIOTUYECKUE TIOCJIENCTBUSI») IIpeaycMma-
TPUBAET BO3MOXXHOCTD MPUBIUBUTENIbHONU OIeHKN
«C TIOMOIIbI0 COOTBETCTBYOIETO HEPBIHOUHOI'O Me-
TOZIA OLI€HKU» 3KOCUCTEMHBIX U COIIMAJbHBIX I10-
CJIeICTBUY aKKJIMMAaTU3alluKU BPEJJHOTO OpraHu3Ma.
B 3akjIr0ueHMe CTaHLapT OTMeYaeT Heo6X0AUMOCTh
«II0 BO3MO>XHOCTHW» BBIPA3UTh 3KOHOMUYECKNE II0-
CJIEICTBUS B IEHEXKHOM BBIDAKEHUM.

Ony6smkoBaHHas B 2018 r. EBPOIIEICKUM COIO-
30M METOJMKA KOJUUYeCTBEHHOTO aHalu3a QUTO-
canuTapHoro pucka (EFSA, 2018) onmuchiBaeT OIeH-
Ky TIOTEHIIMAJIbHOTO SKOHOMMUYECKOTO BO3IENCTBUS
enne 6osee mpubam3uTeabHO (pazzen 3.3.3.4 Impact):
«Mopenu BO3eiCcTBUSA 00bIYHO IIPEACTABISIOT COGO0L
NPOCTBIE 3aBUCUMOCTH «Z103a — 3P PEKT», B KOTOPBIX
«Z10301» BJISIETCS YUCIEHHOCTb BPEJHOTO OpraHu3Ma,

of agricultural production and economic relationships
are noted.

Key words. Plant quarantine, pest risk analysis,
pests, insects, mites, economic significance, forecast-
ing.

INTRODUCTION

ccording to the International Plant Pro-

tection Convention (IPPC), its parties un-

dertake to use only those phytosanitary

measures that have sufficient technical jus-

tification. In turn, such justification in the
text of the convention is understood as pest risk ana-
lysis (PRA) (or “other comparable examination and as-
sessment of available scientific information”). Thus,
according to international law, the PRA is the primary
and most important document in ensuring phytosani-
tary safety.

The PRA structure is described in the Internation-
al Standard for Phytosanitary Measures (ISPM No. 2).
One of its two key parts is the risk assessment stage,
based on the results of which a decision is made on
the need to apply phytosanitary measures and their
specific character. In particular, it is at this stage that
a conclusion is made about the compliance of the ana-
lyzed organism with the main criterion of a quarantine
pest in the IPPC definition: “a pest of potential economic
importance to the area endangered thereby and not yet
present there, or present but not widely distributed
and being officially controlled”.

However, the methodological foundations of this
part of the work remain insufficiently developed. The
international standard (ISPM No. 11) contains only a
list of methods for quantitative analysis of economic
impact (section 2.3.2.3 “Analytical techniques”) with a
very brief description of them. The next section (2.3.2.4
“Non-commercial and environmental consequences”)
provides for the possibility of approximating, “with an
appropriate non-market valuation method”, the eco-
system and social impacts of pest establishment. The
standard concludes by noting the need to express eco-
nomic consequences in monetary terms “where pos-
sible”.

The Guidance on quantitative pest risk assess-
ment published in 2018 by the European Union
(EFSA, 2018) describes the assessment of potential
economic consequences even more roughly (Section
3.3.3.4 Impact): “Models for impact are usually simple
dose—effect relationships, in which the ‘dose’ is the
abundance of the pest and the ‘effect’ is the plant
response in terms of yield or quality”. Methods for
constructing such models are not described in the
manual.
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a «a(exToM» — peakIusa PacTeHU B BUIe YPOXKaK-
HOCTM WJIX X KauecTBa». CI10cOBbI TOCTPOEHUS TAKUX
MozeJiel B PyKOBOZICTBE He OMMCAHBI.

CymecTBytomias B Poccuiickon denmepaiuu opu-
yaJbHas METOAMKA OCYIIECTBJIEHUS aHAIM3a (PUTO-
CAaHUTAPHOTrO puUCcKa (Ipukas MuHcenbxo3a Poccuu
or 5 ¢eBpanist 2018 r. N2 46) He mpemycMaTPUBAET
KaKo#-1160 KOJIMYECTBEHHOM OIIEHKY DKOHOMUYECKO-
ro 3HAYEHUS BPeSHOTO OpraHu3Ma, OTPaHUYNBAaACh
KaueCTBEHHOU OIEeHKOYN BO3AEUCTBUS 110 PAAY mapa-
METPOB II0 LIKaJie «HebOoJbIloe, cpefHee, 60JIbIIOE».

TakuM o6pasoM, Ha CErOAHSAIIHUMN HeHb HET
HU OTE€YECTBEHHBIX, HI MEXIYHAPOSHBIX CTAHIAPTOB
VIV PYKOBOZISIIUX JOKYMEHTOB, COIEPXKAIIUX TEXHU-
YyecKoe OIMCaHKe CII0OCOO0B KOJIUUYECTBEHHOM OIIeHKU
MOTEHIIMAJbHOTO HEraTUBHOTO SKOHOMUYECKOI'0 BO3-
JleliCTBUS BPEJHOTO opraHusMa B paMkax A®P. 3to
MIPEeJCTaBISIET OOJIBINYI0 CIIOXKHOCTD JIJIS TTIOATOTOBKY
A®P xak HE0OXOIMMOTO TEXHUUYECKOr0 000CHOBAHMSA
(uToCcaHUTAPHBIX MEP.

MATEPUAJIbBI U METO/1bI

PaboTa ocHOBaHa Ha aHaJiM3e UMEIIIUXCS JINTepa-
TYPHBIX UCTOYHUKOB U TIPAKTUKY BBITIOTHEHUS ADP
BO BcepoccuiickoM IeHTpe KapaHTWHA PacTeHUM.
Anpobanus npemyioKeHHbIX METOJIOB U IIPUEMOB
IpoBeJleHa B PaMKax IMPOJOJKEHMA HauaThIX B 2022 T.
(TpebennukoB, Kymakosa, 2022) paboT mo oImeHKe
pUCKOB Jg TeppuTopum Poccutickoit denepaiiuu,
CBSI3aHHBIX C BO3MOXXHBIM ITPOHUKHOBEHUEM U pac-
MIPOCTPAaHEHVEM MHOTOSITHOTO BPEUTENSI — aMEPU-
KaHCKOI'0 KOPUUHEBOTO KJoma Euschistus servus (Say,
1832) (Insecta: Heteroptera: Pentatomidae), Immpoxo
pacmpocTpaHeHHOTO B CeBepHOM AMEPUKE, C MCII0JIb-
30BaHMeM paHee pa3paboTaHHON MOZeNU ITOTeHII-
QJIBHOTO apeaJia BUzA. [lJisi TpOBeleHUSI HEOOXOMUMBIX
pacyeToB IPUMEHSJINCH CTAHAAPTHBIE CPEJICTBA IIPO-
rpaMMHOro0 obecrieueHud Microsoft Excel.

PE3VYJIBTATBI U OBCYXKJEHUE

B CBsI3U C TEM, UTO XapaKTep BO3LEUCTBUS BPEIHBIX
OpPraHM3MOB Ha PacTEHHUS 3aBUCUT KaK OT GMOJIOTU-
YeCKMX 0COOEHHOCTEN caMUX BPEeIHbIX OPTaHU3MOB,
TaK U 0T 0cObeHHOCTEeN pPaCTEHU-X039€B U UX KYJIb-
TUBUPOBaHUS, pa3paboTKa YyHUBEPCATbHOTO METO/A
OLI€HKHU MOTEHIIMAJIbHOM CTEIIeHU BO3IeHCTBUS eIBa
JIV TIIpeJicTaBisgeTcsd BO3MOXHOU. TakuM obpasomM,
IPUBeJIeHHbBIE HUKE PE3YIIbTAThI ¥ BBIBOJ I OTHOCSITCS
TOJIBKO K BPEAUTEJISIM (HACEKOMBIM U KJIEIaM) CeJlb-
CKOXO3STMCTBEHHBIX KYJIBTYP Y UX MTPOAYKIIUYU. OlIleHKa
TMOTEHIIMANbHOTO SKOHOMUYECKOTO 3HAUEHUI NHBIX
TPYIIII OPTaHU3MOB (BpPeAUTENH Jieca, BO30OYIUTENH 3a-
GoJIeBaHMI PACTEHWH U TaK Jjajiee) He BXOAUJIA B 3a/ia-
UM UCCIEI0BAHMS 1 MOXKET ITIOTPe60BaTh IPUMEHEHUS
WHBIX TIPUEMOB U METOZOB.

OCHOBHBIMU 3aJavyaMU HCCJIeIOBaHUS ObLIK
yCTaHOBJIEeHUE Hambojiee COBPEMEHHBIX U MTEPCIIEK-
TUBHBIX TPAKTUK OIIEHKY IMOTEHIINAIbHOTO 9KOHOMU-
YeCcKOro 3HaUeHUs BpeAuTeliel CelbCKOX035CTBEH-
HBIX KYJIBTYP U UX anipobaiius Ha nmpumepe E. servus.

KpaTku#i 0630p BO3MOXXHBIX TEXHUK 3KOHOMU-
YeCKOU OLleHKU MNPHU IIPOBEeJeHUU aHajau3a (YUTO-
CAaHMUTAPHOTO PUCKA, TIepPeUYeHb KOTOPhIX IPUMEPHO
COOTBETCTBYET aHAJIMTUUECKUM METO/IaM, IIepeyuc-
jgeHHbIM B MCO®M N2 11, naH B cTaTbhe Tapeka Coau-
MaHa c coaBropamu (Economic..., 2010). B pa6oTe

The official methodology for PRA existing in the
Russian Federation (Order of the Ministry of Agricul-
ture of Russia dated February 5, 2018 No. 46) does not
provide for any quantitative assessment of the pest
economic importance, limiting itself to the impact
qualitative assessment by the parameters on the scale
of “small, medium, large.”

Thus, to date, there are no Russian or internation-
al standards or guidance documents containing tech-
nical descriptions of techniques to quantify the poten-
tial negative economic impact of a pest within the PRA
framework. This poses a great challenge to the PRA
preparation as the necessary technical justification
for phytosanitary measures.

MATERIALS AND METHODS

The paper is based on the analysis of available litera-
ture sources and the PRA practice at FGBU “VNIIKR”.
The testing of the proposed methods and techniques
was carried out as part of the continuation of work
launched in 2022 (Grebennikov, Kulakova, 2022) to
assess risks for the territory of the Russian Federation
associated with the possible introduction and spread
of a polyphagous pest — brown stink bug Euschistus ser-
vus (Say, 1832) (Insecta: Heteroptera: Pentatomidae),
widespread in North America, using a previously de-
veloped model of the potential species distribution.
To carry out the necessary calculations, standard Mic-
rosoft Excel software was used.

RESULTS AND DISCUSSION

Due to the fact that the pest impact on plants de-
pends both on the pest biology and the host plants
and their cultivation, developing a universal method
for assessing the potential impact degree is hardly
possible. Thus, the results and conclusions below ap-
ply only to insect and mite pests of agricultural crops
and their products. Assessing the potential econom-
ic importance of other groups of organisms (forest
pests, plant pathogens, etc.) was not among the objec-
tives of the study and may require other techniques
and methods.

The main objectives of the study were to establish
the most modern and promising practices for assess-
ing the potential economic importance of crop pests
and their testing using the example of E. servus.

A brief overview of possible economic assess-
ment techniques for conducting pest risk analysis,
the list of which roughly corresponds to the analytical
methods listed in ISPM No. 11, is given in the article
by Tarek Soliman et al. (Economic..., 2010). Soliman’s
work compares their capabilities, as well as the data,
methods and skills of the performers required to use
them. In our opinion, the method of drawing up partial
budgeting can be considered the minimum necessary
and basic, since to use all other techniques, the perfor-
mers should have economic training as a prerequisite.
The essence of the method is to simply calculate the
difference in profits and costs in the current situation
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ConmMaHa TIpUBENEHO CPAaBHEHNE X BO3MOXKHOCTEH,
a Takxe TpebyeMbIX IJIST MCIIOJb30BaHUS JAHHBIX,
METOJIOB ¥ HAaBBIKOB MCITOJHUTEJEH paboT. Ha Hamr
B3TJIA]l, MUHMMAJIbHO HEOGXOIUMBIM Y OCHOBHBIM MO-
JKET CUMTAThCS METOJ COCTaBJIEHUS YaCTUYHOU (hu-
HaHCOBOU cMeThI (partial budgeting), MOCKONIBKY st
WCIIOJIb30BAHMS BCEX TIPOUMX TEXHUK HEOOXOMUMBIM
YCJIOBUEM SIBJISIETCS HAJIMUYME Y UCIIOJHUTENENH DKO-
HOMUYECKOH TTOArOTOBKYU. CYIIIHOCTh METOZA COCTOUT
B IIPOCTOM TIOJICUETE PAa3HUIIbI TPUOBITIEN U 3aTpaT
B TEKyIel cuTyanuu (o aKKJIMMaTU3alluy BPELHOT0
opraHu3Ma) U B IIpefoaaraeMoi (mocje akKJIuMaTu-
3anum). [Tox mpubsLIbI0 B ciryyae ADP rmogpasyMeBa-
€TCs B TIEPBYI0 0YEPEb CTOUMOCTH ITPOU3BEIEHHON
TIPOAYKIIMY MTOBPEXK/IaeMbIX PACTEHUH, IO 3aTpaTa-
MU — PACcXOZbl HA MEPOTIPUSITHS TI0 3aIUTE PACTEHUHN
OT BO3JEUCTBUS aHAJM3UPYEMOr0o OpraHmama. ITOT
MeToJ, He TIpefycMaTpUBaeT MOCUYeTa KOCBEHHBIX
SKoOHOMUYECKUX 3 (EeKTOB (M3MEHEHUHN SKOHOMUYEe-
CKOTO PaBHOBECHSI) IO BIUSHUEM MIPSIMOTO yiep6a.

B mpakTuKe KapaHTWHA pacTeHU# B Poccuiickon
denepalyy TakXKe MPUHITO MCIIOJIb30BAHIE METO/A
(uHaHCOBOM cMeThI B ontcanuu A.C. BacloTuHa U co-
aBTOpOB (2001) 1 K.A. [TepeBepTuHa (2006). CyIIHOCTD
JAaHHOU peaju3alyy MeToJla COCTOUT B PaCUeTe KO-
HOMUYECKUX 1oTepsb (R) Ha OCHOBE HECKOJIbKUX TTOKA-
3atesieit: C (1leHa eqUHUIIBI TPOAYKIY), V (BaJIOBOM
c6op npoxykiun), K (koadduiieHT motepu yposxas),
S, (mnomazns 3apaxkeHus), S (IoceBHad IIOWA/IE), T
R COOTBETCTBYET CTOMMOCTH YPO’Kast, MTOTEPIHHOTO
B Pe3yJIbTaTe BO3/IEHUCTBUS BPEJHOTO OPTaHU3Ma.

OCHOBHBIM HEJIOCTAaTKOM YKa3aHHOTO METO/Ia SB-
JISIeTCSI TIPOU3BOJIbHBIM KOHCTAHTHBIN XapaKTep KO-
s dunuenTa rmorepu ypoxkas (K) mjis Bcel riomanu
3apaxkeHus (S,), XOT YUCIEHHOCTb ¥ BPeJJOHOCHOCTD
BPEAHbIX OPTAaHU3MOB OUEBUIHO ABJIIIOTCSA JUHAMU-
YeCKUMU TIOKA3ATEAMHY, 3aBUCAIIMMY KaK OT CITOco6a
¥ IPUEMOB BO3/IeJIbIBaHUS KYJIbTYPbI, TAK ¥ OT a6UOTHU-
YeCKUX U BUOTUYECKUX [TapaMeTPOB CPELbL.

CylecTBYIOT COBPeMEHHbIe MaTeMaTUYECKUe
METO/bI MOZEIUPOBAHUS TIOTEPH YPOXKasi ITyTeM (op-
MUpoBaHUA «npodunsa mospexmenuii» (Aubertot,
Robin, 2013; Injury..., 2013; Savary, Willocquet, 2014).
OnHaKo, B ciiyyae aHaiu3a (GUTOCAHUTAPHOI'O PUCKA
nis 6ojlee WU MeHee OOIIMPHON TePPUTOPUH, IIPU
WCIIOJIb30BAHWY JAHHBIX METOJIOB UMEITCS JIBE CY-
IECTBEHHbIE TPYILHOCTH.

1. «IIpounb TOBPEXAEHMI» CTPOUTCS B 3aBU-
CUMOCTU OT YCJIOBUY CEJIbCKOX03AUCTBEHHOT'O ITPOM3-
BOJICTBA, BKJIIOUAIOIINX HE TOJBKO arPOTEXHUYECKUE
(CpoKM ¥ BUIBI IPOBEAEHUSA PaboT, B TOM UKCJIE TTPU-
MeHeHUEe CPEJICTB 3alUTHI PACTEHU), HO M aTPOKJIN-
MaTH4ecKue (XoJl TeMIIepaTyp, KOJMYECTBO OCAIKOB
U TaK Jajiee) 0CO6EHHOCTH, a TAK)Ke B3aMMOIeICTBUIE
BPENHBIX OPTAHU3MOB U UX AHTAaTOHUCTOB B arpo-
nenose (Modelling..., 2017; Savary, Willocquet, 2014).
[Tpu 3HAYUTETHbHOM TEPPUTOPHUATHHOM OXBATE TaKast
3a/lavya MOXET ObITh PellleHa TOJbKO KilacCuUKaIIm-
el TePPUTOPUY U XO3SUCTB I10 YKa3aHHBIM BBIIIIE OCO-
GEHHOCTSIM U MOJIEIMPOBaHUEM TTPOMUIIA HE3ABUCUMO
JLTS KQKZOT0 KJtacca.

2. «IIpocdunb Bpenurens» (CiocobHOCTb BUIA
MIPUYUHUTD ONpPeleNeHHbIN yinep6 B KOHKPETHBIX
YCJIOBUSX) B TAKUX MOJIEJISIX OMPENENIeTCs IMITUPU-
YEeCKUM ITyTeM — I10 CTATUCTUYECKUM JaHHBIM O (hak-
TUYECKU HAaHOCUMOM UM yliep6e B CXOIHBIX YCIOBUIX

(before the adaptation) and in the expected one (after
the adaptation). In the case of PRA, profit means pri-
marily the cost of the produced products of damaged
plants, and costs mean the costs of measures to protect
plants from the effects of the analyzed organism. This
method does not provide for the calculation of indirect
economic effects (changes in economic equilibrium)
under the influence of direct damage.

In the plant quarantine practice in the Russian
Federation, it is also common to use the financial
estimate method as described by A.S. Vasyutin et al.
(2001) and K.A. Perevertin (2006). The essence of this
method is to calculate economic losses (R) based on
several indicators: C (unit price), V (gross yield), K
(harvest loss coefficient), S, (infestated area), S (sown
area), where R corresponds to the value of the crop
lost due to the pest.

The main disadvantage of this method is the arbi-
trary constant nature of the harvest loss coefficient (K)
for the entire infested area (S,), although the number
and harmfulness of pests are obviously dynamic indi-
cators, depending both on the method and techniques
of crop cultivation, and on abiotic and biotic parame-
ters of the environment.

There are modern mathematical techniques for
modeling crop losses by forming a “damage profile”
(Aubertot, Robin, 2013; Injury..., 2013; Savary, Willoc-
quet, 2014). However, in case of PRA for a more or less
extensive territory, there are two significant handicaps
when using these methods.

1. The “damage profile” is made up depending on
the conditions of agricultural production, including not
only agrotechnical (timing and work types, including
the use of plant protection products), but also agrocli-
matic (tfemperature variation, amount of precipitation,
etc.) features, as well as interaction between pests and
their antagonists in agrocenosis (Modelling..., 2017;
Savary, Willocquet, 2014). With a significant territorial
coverage, such a problem can only be solved by clas-
sifying the territory and farms according to the above
features and modeling the profile independently for
each class.

2. The “pest profile” (the ability of a species to
cause certain damage in specific conditions) in such
models is determined empirically — based on statisti-
cal data on the damage it actually causes under simi-
lar conditions (Aubertot, Robin, 2013; Savary, Willoc-
quet, 2014). For widespread pest species, this value
can vary widely. However, its extrapolation based on
the principle of territories conditions similarity where
the species is currently absent (in the PRA area) will
be speculative and introduce additional error into the
assessment.

For these reasons, the use of existing methods for
modeling crop losses during PRA requires their signifi-
cant adaptation. Such adaptation and its practical test-
ing can make an important contribution to improving
PRA techniques. However, due to the complexity and
labor-intensive nature of this task, it can only be solved

2024 ro0d - 20 net Poccesnibxo3Had3opy 32



AHANIMTUKA  ANALYTICS

(Aubertot, Robin, 2013; Savary, Willocquet, 2014). [l1s
IIXPOKO PacIIPOCTPaHEHHBIX BUIOB BPeIHbIX Opra-
HU3MOB 5Ta BEJIMUMHA MOXKET K0JIe6aThCS B ITUPOKUX
npenenax. [Ipy 5TOM ee SKCTPATIONAIUA 10 TPUHITAITY
CXOJICTBA HA YCJIOBUS TEPPUTOPUH, I'/le BUJ B HACTOSI -
mee BpeMsi OTCyTCTBYeT (B 30He ADP), 6yieT HOCUTh
CIIEKYIATUBHBIN XapaKTep ¥ BHOCUTD JIOTIOJTHUTEb-
HYIO0 TIOTPEITHOCTD B OILIEHKY.

B cuiy yka3aHHBIX IPUYNH IPUMEHEHUE CyIIe-
CTBYIOIIUX METOJ0B MOJIEINPOBAHNS ITIOTEPH YPOXKad
npu npoBeseHUn ADP TpebyeT UX 3HAUYUTEIbHOMN
amantanuu. Takasg amanTallusg U ee IIpaKTudecKas
ampobarysa MOTYT BHECTU Ba)XHBIM BKJIAJ B COBEp-
LIeHCTBOBAaHME METOOB aHaIn3a (PUTOCAHUTAPHOTO
pucka. OJJHAKO, B CBSI3U CO CJIOXKHOCTBIO U TPYIOEM-
KOCTbIO 3TOM 3a/1a4H, OHA MOXKET ObITh PellleHa TOJIbKO
B PaMKaXx OTIeJbHOUW KOMITJIEKCHON HayYHO-UCCIIEN0-
BaTeJbCKOM PabGOTHI.

C mpaKTUYEeCKOW TOUKU 3PEHUS B HACTOSIIEe
BPEMS eIUHCTBEHHBIM JIOCTYITHBIM M 000CHOBAHHBIM
METOHOM IIOCTPOEHMS MOJIEJIU ITOTEHIINAJIbHOI'0 Hera-
TUBHOTO BO3[IeHICTBUI HACEKOMBbIX U KJIellel B 30He
ADP gBiisseTcs coueTaHMe METOJla COCTaBJIeHHUS Ua-
CTUYHOY (PUMHAHCOBOM CMETHI, 3aBUCUMOCTH «Z[03a —
9 HEeKT» U CTATUCTUYECKY IOCTOBEPHOUM BEPOSITHO-
CTY aKKJIMMaTu3aluu Bujga B 30He ADP (c yueTom
JIIOCTYITHOCTY KOPMOBBIX pecypcoB). [Ipu 3ToM MeTof,
(hopMUPOBAHUSI MOJIEIY TOTEHITUAJIBHOTO HETaTUBHO-
T'0 BO3[IEMCTBUS CTPOUTCS C UCII0Jb30BaHueM (haKTHU-
YeCKUX JaHHBIX O BDEIOHOCHOCTH B 30HE PacIIpoCcTpa-
HEHUS BUJIA.

[TpUMeHUMOCTD 3aBUCUMOCTU «ZI03a — 3 PeKT»
060CHOBaHA MPAKTUKOH 3aIIUThI PACTEHUM. B MOHO-
rpaduu B.A. 3axapeHKo 1 coaBTOpOB (1985) puBeeH
0030p IIOJX0I0B K OIpeleeHHNI0 ITI0Pora SKOHOMUYe-
CKOU BPEIOHOCHOCTH — «IIJIOTHOCTY TIOIYJISIIINY BPEI-
HBIX OPTaHM3MOB, KOTOPAas BbI3bIBAET ITOTEPH YPOXKas,
paBHbIE B CTOMMOCTHOII OILIEHKe pacxoJaM Ha 3alluT-
Hble MeponpuaTusg». CoOBpeMeHHble MaTeMaThuue-
CKMe MEeTObI MOZEJIMPOBAHYS IIOTEPDb YPOJKAs TaKKe
paccMaTpUBalOT IIOTEPHU OT BpeauTesiell (HaceKOMbBIX
¥ KJIellleli) KaK IPOIOPIIMOHAaIbHbIE Macce MJIN YKC-
JIEHHOCTH MOTYJISIIIUMY B MIpefeiax arpoieHosa (Mo-
delling..., 2017). TakuM 06pa3oM, Mbl UMEEM OCHOBaHUS
UCXOIUTD U3 UCTUHHOCTU KOPPEJSAIUY MEX/LY YMCIIEH-
HOCTBIO BPEIVTENS ¥ HAHOCUMBIM UM yIIIep6oM.

B cBOI0 oUuepenh, IOTeHIIMabHAasI YMCIEHHOCTh
(IJIOTHOCTB) MOMYJNSAIMU CBSI3aHA C IIPUTOHOCTHIO
9KOJIOTUYECKUX YCIOBUM — UX COOTBETCTBUEM Tpe-
6oBaHUSM BUIA (3KOJOTUUECKOMY OTITUMYMY). bes-
YCJIOBHO, TIOIYJISIIIUY KUBBIX OPTAHU3MOB SBJISIOTCS
CJIOKHBIMY OTKPBITBIMU CUCTEMAMU, JUHAMUKA KO-
TOPBIX OIIPEIEISIETCS MHOTUMU (PaKTOPaMU U MOXKET
OBITH JOCTOBEPHO OITMCAHA JIUIIb CJI0XKHBIMU MaTe-
MaTUYEeCKUMU 3aBUCUMOCTAMU (PU3HUYEHKO, Py-
OouH, 1993). [Ipu 5TOM TOUHBIM NPOTHO3 BCEU cucCTe-
MBI (DAKTOPOB B HOBBIX [IJIS BUJIA YCJIOBUSAX €/IBA JIU
MpaKTUYeCKN BO3MOXXeH. OJHaKO, paBHOMepHAas
YHCJIEHHOCTh ¥ BPEINOHOCHOCTb BHUJA B IIpemeaax
BCEU 30HBI, ITOJBEPKEHHON OMAaCHOCTH, IIPeACcTaB-
JITIOTCSI CTOJIb )K€ MAaJIOBEPOSITHBIMY — 10 MEHbIeH
Mepe B YCJIIOBUSX OTKPBITOTO I'PYHTA, TOPOJICKUX JIMHO
€CTECTBEHHBIX BKOCHCTEM. B cityuae BpepuTesei 3a-
IIUAIIEHHOTO IPYHTA, HATIPOTUB, 11€JIeC000Pa3HO IIpes-
roJiaraThb PABHOMEPHYIO CITOCOGHOCTh BU/Ia HAHOCUTD
TIOBPEXIEHUS PACTEHUSIM U SKOHOMUYECKUH y1epo.

within the framework of a separate comprehensive re-
search work.

From a practical point of view, the only current-
ly available and reasonable method for constructing a
model of the potential negative impact of insects and
mites in the PRA area is a combination of the method
of drawing up partial budgeting, the dose-effect rela-
tionship and a statistically significant probability of the
species adaptation in the PRA area (taking into account
the availability feed resources). At the same time, the
method for forming a model of potential negative im-
pact is constructed using actual data on harmfulness
in the area of the species distribution.

The applicability of the dose-effect relation-
ship is justified by the plant protection practice. The
monograph by V.A. Zakharenko et al. (1985) provides
a review of approaches to determining the threshold
of economic harmfulness — “the population density
of pests that causes crop losses equal in value to the
costs of protective measures.” Modern mathematical
methods for modeling crop losses also consider losses
from pests (insects and mites) as proportional to the
mass or size of the population within the agrocenosis
(Modelling..., 2017). Thus, we have reason to assume
that there is a true correlation between the number of
pests and the damage they cause.

In turn, the potential population abundance
(density) is associated with the suitability of environ-
mental conditions — their compliance with the spe-
cies requirements (ecological optimum). Naturally,
populations of living organisms are complex open
systems, the dynamics of which are determined by
many factors and can only be reliably described by
complex mathematical dependencies (Riznichenko,
Rubin, 1993). At the same time, an accurate forecast
of the entire system of factors in conditions new to
the species is hardly possible in practice. However,
uniform abundance and harmfulness of the species
throughout the entire endangered area seem equally
unlikely, at least in open ground conditions, urban or
natural ecosystems. In the case of protected soil pests,
on the contrary, it is advisable to assume a uniform
ability of the species to cause damage to plants and
economic damage.

A numerical indicator of the living conditions
suitability for a pest can be the probability of its
adaptation, shown by a mathematical model of the
potential habitat and corresponding to the suitability
of environmental conditions (Lisovsky et al., 2020).
Although the linear correlation between this indicator
and the relative abundance of the species is a strong
simplification of the model of the economic impact of
the species, in conditions of significant uncertainty in
the forecast of the population dynamics of the species
in new territories, such a hypothesis can be consid-
ered acceptable. If there is reliable information about
a different nature of this correlation in the species
distribution area, it is possible to use the appropriate
adjustment.

dutocaHuTapusa. KapanTuH pactennii Ne 1 (17) 2024 33



AHANMUTUKA  ANALYTICS

YrCJIeHHBIM TOKa3aTeJieM IIPUTOJLHOCTH YCJIO-
BUY 1Jis1 06MTaHUS BPEIHOTO OPraHnu3Ma MOXET CJIy-
JKUTh BEPOSITHOCTD €T0 aKKJIMMaTU3aI1H, ITIOKa3aHHAasI
MaTeMaTUYeCKOW MOJIeJIbI0 ITOTeHITUAJIBHOTO apeaja
U COOTBETCTBYIOIIAS MIPUTOLHOCTY YCIOBUU Cpelbl
(JImcoBckmit u mp., 2020). XoTa THMHEHHAasI KOPPes-
U MEX/LY JaHHBIM ITOKa3aTejeM U OTHOCUTEIbHOMN
UMCJIEHHOCTBIO BU/IA SIBJISIETCS CUJIbHBIM YIIPOIIEHN-
€M MOZIeJI 9KOHOMUY€eCKOT'0 BO3/IeICTBYS BUA, B yC-
JIOBUSIX 3HAUUTEJIbHON HEOTIpeNeIeHHOCTH IIPOrHo3a
MOMYNAIMOHHON NMHAMUKY BH/Ia HA HOBBIX JIJIST HETO
TEPPUTOPUSAX TAKasi TUIIOTE3a MOXKET CUUTATHCS JOITY-
CTUMOM. B ciiyyae HaIUUUs LOCTOBEPHBIX CBEIEeHUM
00 MHOM XapaKTepe 3TOU KOPPEISIIIUU B 30HE PacIpo-
CTpaHeHUs BUA, BOBMOXKHO MCIIOJIb30BATh COOTBET-
CTBYIOIIYI0 KOPPEKTUPOBKY.

KoaduiiveHT moTepu ypoXkasi B ciryuae aKKJIu-
MaTu3anuy Bua (B YCJIOBUSAX €T0 SKOJOTUUECKOTO
OMITMMYyMa), BEPOSATHO, B paMKax AD®P MoXXeT GbITh
YCTAHOBJIEH JINIIb 3KCTPATIONAIEN SMIIUPUIECKUX
IaHHBIX O BDEIOHOCHOCTH B 30HE PACIPOCTPAHEHUS
Buma. HaubombIIyi0 CIOKHOCTD IPY TaKOW 3KCTpa-
TOJIAIIIUY TIPEeICTAaBJISIOT CYlleCTBEHHbIE OTIUYNS
3HaUeHUH ITOKa3aTesiel BPeLOHOCHOCTH BO BpeMe-
HU U TPOCTPAHCTBE, YTO 3aTPYAHSIET BBIOOP «TUIINY-
HOTO» 3HAUYEHUS B ONTUMAJIbHbBIX JJI BUA YCIOBU-
X IIPYU PejieBaHTHOM AJia 30HBI AOP arpoTexXHUKe
(BKJITOUAST METO/MbI U CITOCOOBI 3aIlUThI PACTEHUM)
BO3[leJIbIBAHUS KyJbTYyPbl. OUeBUHO, YTO UCIIOJIb-
30BaHMe B KAUECTBE IIeCCUMUCTUUYECKOTO CIleHaAPU
IJis Bcel 30HBI AOP MaKCUMAaJIbHBIX UCTOPUYECKU
U3BECTHBIX MOTEPh YPoxkas 66170 6bl OUINOOUHBIM.
OnTuMaNbHBIM SBJSETCSA IIPUMEHEHNE ITOCTOBEP-
HBIX CTaTUCTUYECKUX JaHHBIX O COBPEMEHHOM Bpe/io-
HOCHOCTHY B PETMOHE ¢ HauOOJbIIeN UYNCIEHHOCTHIO
BpenuTes. B 3TOM ciryyae BO3MOXHO HCIIOJIb30BATh
3HaueHUe KoapduimeHTa, paBHoe goje hakTuye-
CKUX M3BECTHBIX MOTephb. OIHAKO, B OOJILIIOM YHUC-
Jie cJlydyaeB TaKue CBeJeHUs OTCYTCTBYIOT. [[aHHBIE
o630pa Oerke (2006) MOKa3bIBAIOT, UTO B YCJIOBUAX
COBPEMEHHOTO CEJIbCKOTO X039MCTBa CPeIHEMUPO-
BBIE TIOTEPU YPOXKasi OCHOBHBIX KYJIBTYD OT BPeIUTE-
Jel (HaceKOMbIX U KJIeIel) COCTaBIII0T 0KoJio 10%
(8-15%). laHHbIe II0 peruoHaM B TOI ke paboTe I10-
KasbIBaIOT, UTO IIJI TeppuTopuu Poccuiickoit deme-
panuy MoXeT ObITh ITPUMEHEHO 3TO CPeTHEMUPOBOE
3HaueHue. BripoueM, OHO COOTBETCTBYET BCEMY KOM-
TIIEKCY BUZOB, TIOBPEXAAKIIUX KYJIbTYPY. [I0CKOJIB-
Ky, Kak ObLJIO TTIOKAa3aHO BBIIIE, BPeLOHOCHOCTh BU/IA
KOPPeJupyeT C MJIOTHOCTHIO €0 MOIYJISIINY, MOXHO
0XKMUIATh, UTO JOJISI IOTEPh, KOTOPhIE CIIOCOOEH BbI-
3BaTh AHAJMU3UPYEMBbIH OpraHu3M, 6ymeT Koppesu-
POBAaTh C €T0 OTHOCUTEJIbHON YMCIEHHOCTHIO B KOM-
TIJIEKCEe BPENUTENEeN, BO3IEHCTBYIOIINX HA KYJIbTYDY.
B ciyyae eciiv UMeIOTCS JaHHBIE COOTBETCTBYIOIIUX
Y4eTOB B 30He PACIPOCTpPaHeHMs OpraHu3Ma U ecTh
OCHOBAHU4 IToJiaraTh, YTO B 30He ADP BpepuTesb
OyIleT BXOJUTh B COCTAB CXOJHOTO MHOTOBUIOBOTO
KOMILJIeKCa, ero y4acTue B IOTePSIX yPoXKas MOXET
OBbITb IPUOJIUBUTEIBHO OIlEeHEHO HAa OCHOBE TaKUX
KOJIMYECTBEHHBIX YUETOB. [IpU OTCYTCTBUY WJIU IIPO-
TUBOPEUYMBOCTHU JaHHBIX B 30HE PACIIPOCTPaHEHUSI
aHaJIU3UPYeMOro BpeqHOTO opranuama koadduiu-
€HT ITOTEPU YPOXKas B CIydyae akKKJINMaTU3aIlluK BUIA
(B yCIOBUSIX €T'0 9KOJIOTUYECKOTO OTITUMYMaA), IT0 MHE-
HUIO aBTOPa, MOXKET OBITh BeCbMa IMPUOJIU3UTEIBHO

The yield loss rate in case of the species adapta-
tion (under conditions of its ecological optimum) can
probably be established within the PRA framework
only by extrapolation of empirical data on harmful-
ness in the area of the species distribution. The great-
est difficulty in such extrapolation is the significant
differences in the values of harmfulness indicators
in time and space, which makes it difficult to select
a “typical” value under optimal conditions for the
species with agricultural technology (including plant
protection methods and practice) of crop cultivation
relevant for the PRA area. Obviously, using the maxi-
mum historically known crop losses as a pessimistic
scenario for the entire PRA area would be erroneous.
It is optimal to use reliable statistical data on current
harmfulness in the region with the largest pest po-
pulation. In this case, it is possible to use a coefficient
value equal to the share of actual known losses. How-
ever, in a large number of cases such information is
not available. Data from a review by Oerke (2006) in-
dicate that in modern agriculture, the global average
for major crop yield losses due to pests (insects and
mites) is about 10% (8-15%). Regional data in the
same study show that this global average can be ap-
plied to the territory of the Russian Federation. How-
ever, it corresponds to the entire species complex
damaging crop. As shown above, since the species
harmfulness correlates with its population density,
it can be expected that the losses proportion which
can be produced by the analyzed organism will cor-
relate with its relative abundance in the pest complex
affecting the crop. If there is data from relevant sur-
veys in the pest distribution area and there is reason
to believe that in the PRA area the pest will be part
of a similar multi-species complex, its participation
in crop losses can be approximately assessed on the
basis of such quantitative surveys. In the absence or
inconsistency of data in the distribution area of the
analyzed pest, the coefficient of yield loss in case of
the species adaptation (in conditions of its ecologi-
cal optimum), in the author’s opinion, can be very
approximately accepted (based on the world average
value for multi-species complexes) as 5% (0.05) under
a pessimistic scenario or 2% (0.02) under an optimis-
tic one.

Considering the above, it is proposed to use a
modified version of the method for drawing up partial
budgeting based on a statistical model of the potential
species distribution to build a model of the pest poten-
tial negative impact.

To apply this method, first of all, it is necessary
to carry out zoning or regionalization of the PRA area
according to the species adaptation probability. Zon-
ing (allocation of territories with similar probabi-
lity values) seems preferable. However, to apply this
approach, reliable data on production in the con-
text of individual areas of the territory (farms, etc.)
is required. In practice, available reliable statistical
data on crop yields are usually distributed across
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OPUHAT (MCXOMs U3 CPEIHEMUPOBOTO 3HAUEHUS JJIs
MHOTOBUIOBBIX KOMILIEKCOB) Kak 5% (0,05) mpu mec-
CUMUCTUYECKOM ciieHapuu uiu 2% (0,02) mpu onTu-
MUCTUYECKOM.

C y4ueTOM UBJI0KEHHOTO IIpeJjiaraeTcs UCII0b-
30BaTh IJIg IIOCTPOEHUS MOJENY MOTEHIINaJIbHOTO
HeraTWBHOTO BO3/IeMCTBUS BPEAHOTO OpPraHM3Ma
MOAV(UIIMPOBAHHBIN BapuaHT METO/Ia COCTABIEHUS
YaCTUYHON (DMHAHCOBOM CMEThI Ha OCHOBE CTaTHUCTHU-
YeCcKO¥W MOZEeNIM TIOTEHIINAJIbHOTO apeaJjia BUIa.

IlJisi IpuMeHeHUs 3TOT0 MeToLa HeobX0oouMo
TpeXkJie BCero IIPOBECTH 30HUPOBaHUe MO0 peruo-
HaJi3anu 30HbI ADP 110 oKa3aTes 0 BEPOITHOCTU
aKKJIMMaTU3al Uy BUla. 30HUPOBaHue (BbleIeHTE
TEPPUTOPUI CO CXOLHBIM 3HAUEHHEM BEPOSITHOCTH)
TIPeICTaBJISIETCS NPEAIIOUTUTEbHBIM. OLHAKO IJIs
TIpUMEeHEeHUs TaKOTO IO X0a He06X0IUMbI I0OCTOBEP-
Hble JaHHbIE O ITPOM3BOJICTBE B Pa3pese OTAeJIbHBIX
YYaCTKOB TEPPUTOPUY (XO3SIUCTB U TOMY OI0GHOTO0).
Ha mpakTuKe ke IOCTYITHbIE JOCTOBEPHbIE CTaTUCTU-
YecKkue JaHHbIe 06 yposkae KyJIbTyp 06BIUHO pacripe-
JIeJIEHBI 10 aJMUHUCTPATUBHO-TEPPUTOPUATIBHBIM
envHUIIAM 30HBI AOP (Hanmpumep, cybbekTaM Poc-
cutickoit ®efepanuy U MyHUIIUITAJIbHBIM palioHaM).
[TosToMy GoJiee LOCTYITHOM SIBJISIETCS PErMOHAM3A-
11 — OIlpeJiesieHyie CpelHero UiIK MeJMaHHOTO IToKa-
3aTeJIsT BEPOITHOCTY aKKJINMAaTU3AINY IJI KaXKI0r0
W3 PETUOHOB.

VITOTOBBIY ITOTEHIIUAJIBHBIN Y1Ilep6 ITPY UCII0Jb-
30BaHUU TAKOTO METOJa MOXEeT OBbITb OlleHeH KakK
cyMMa BKOHOMHUYECKOTr0 yuiepba A1 KaXkI0To 13 BbI-
JIeJIeHHBIX PEerMOHOB U KaXKIOU M3 IOBPEXIaeMbIX
KyJbTYp B peruoHe. OGIIMH MOPSALOK pacueTa CoOT-
BETCTBYET MOCJIeL0BATEIbHOMY BBITTOJTHEHUIO BbIPa-
JKEeHUI:

[TaYpr=BC x CT x Ky, x KBep;

KyJbTypa 1 peruoH 1
[1ayp= Z [19Ypk; I13Y = Z [19Yp,
KyJIbTypa 1 PeruoH n

roe [T9Ypk — mokasaTesib S KOHOMUYECKOTO YIIep-
6a )1 KyJIbTYPhI B PETUOHE;

BC — BaJIoBO¥ CO0OP KYJIbTYPhI B PETUOHE;

CT - cpenHssi CTOUMOCTD eIMHUIBI c6opa Kyib-
TYpHI B 30He ADP;

Ky — koadduiienT ymepba (1o, Ha KOTOPYIO
ypoXKal KyJbTYPbl MOXKET ObITh CHUIKEH aHAJIN3UPY-
€MbIM OPTaHU3MOM B ONITUMAJIbHBIX JJIsI HETO YCJIO-
Busax (ot 0 1o 1)) — MoXXeT 6bITh TPUHAT Kak 0,05 rmpu
T1eCCUMMCTNUYECKOM clieHapuy unu 0,02 Ipy ONITUMU-
CTUYECKOM WJIY CKOPPEKTUPOBAH NPY HAJUYNY HEOO-
XOJVMBIX JTaHHBIX;

KBep — k03 puiiieHT BepPOITHOCTU TIOBPEXK-
neuus (0T 0 mo 1) — MOXeT GbITh IIPUHSIT PaBHBIM
aKKJIMMaTU3alluy BUJla B PETUOHE COTJIAaCHO CTaTU-
CTUYECKOU MOJesid MOTeHI[MaJbHOTO apeajia Ujiu
CKOPPEKTUPOBAH, AJI BpeouTelel 3alluiIeHHOr0
TPyHTa paBeH 1;

[19Yp — mokasaTesib 9KOHOMUYECKOTOo yiiepba
IIJIS PEervoHa;

[19Y — mokasaTesib 5KOHOMUYECKOT0 yulepba JIJis
30HBI ADP.

OnucaHHBIM METOoJ, MaTeMaTUUYeCKU SKBUBa-
JIEHTEH MMPUMEHIBIIEMYyCs paHee B IIPaKTUKe aHa-
au3a purtocaHUTApPHOTO pucka B Poccutickoii de-
nepanuu (Baciotud u gp., 2001; [TepeBeptuH, 2006)

administrative territorial units of the PRA area (for ex-
ample, constituent entities of the Russian Federation
and their municipal districts). Therefore, regionali-
zation is more accessible — determining the average
or median indicator of the adaptation probability for
each region.

The final potential damage when using this meth-
od can be assessed as the amount of economic dam-
age for each of the selected regions and each of the
damaged crops in the region. The general calculation
procedure corresponds to the sequential execution of
expressions:

IEDcr=GCxACxDC x DPr;

crop n region n
IEDr= Z IEDcr; IED= Z IEDr,
crop 1 region 1

where IEDcr - indicator of economic damage to
crop in the region;

GC — gross crop yield in the region;

AC — average cost per unit of crop harvest in the
PRA area;

DC - damage coefficient (the proportion by which
the crop yield can be reduced by the analyzed orga-
nism in optimal conditions for it (from O to 1)) — can
be taken as 0.05 in a pessimistic scenario or 0.02 in an
optimistic one, or adjusted if the necessary data are
available;

DPr — damage probability coefficient (from 0
to 1) — can be taken equal to the species adaptation in
the region according to the statistical model of the po-
tential species distribution or adjusted; for protected
soil pests itis equal to 1;

IEDr - indicator of economic damage to the re-
gion;

IED - indicator of economic damage for the PRA
area.

The described method is mathematically equiva-
lent to that previously used in the PRA practice in the
Russian Federation (Vasyutin et al., 2001; Perever-
tin, 2006) and complies with the recommendations
of ISPM No. 11. At the same time, it can significantly
improve the accuracy and statistical reliability of as-
sessing the pest potential economic significance for
the PRA area.

To assess the economic significance of poten-
tial damage that may occur in the analyzed PRA area,
a universal method based on the share of damage in
the gross domestic product can be proposed. In this
case, a scale from 1 to 9 to answer the question in
Appendix 3 to the PRA methodology approved by the
Russian Ministry of Agriculture (“How large can be
the losses from the direct impact of the analyzed pest
on the crop and/or its quality in the PRA area?”), may
correspond to gradation:

1 —1less than 107*° GDP;

2 —noless than 10719 but less than 102 GDP;

3 —noless than 109 but less than 10-% GDP;

4 —no less than 1078, but less than 1077 GDP;
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U COOTBETCTBYeT peKoMeHmauuaM MCOPM N2 11.
B TO ke BpeMsI OH MO3BOJISIET 3HAUNTEIbHO ITOBBICUTD
TOYHOCTH U CTATUCTUUECKYIO JOCTOBEPHOCTD OI[€HKU
TIOTEHIINAJIIBHOTO SKOHOMUYECKOTO 3HAUEHUST BPEIHO-
ro opraHusama 1Jisg 30Hbl ADP.

JIJIg OIIeHKM SKOHOMMNYECKOM 3HAUMMOCTHU II0-
TEHIIMAJIbHOTO yIep6a, KOTOPBIA MOXET OBbITh ITOJIY-
YeH B aHaJIM3UpyeMol 30He AP, MOXKeT GbITh Ipe-
JIO)KEH YHUBEPCAJbHBIN METOJ, OCHOBAHHBIN Ha JI0JIe
yiiep6a OT BaJIOBOTO BHYTPEHHETO MPOAYKTa. B aTOM
ciiyyae mkaja oT 1 1o 9 AJjig oTBeTa Ha BoIpoc B [1pu-
JIO)KEHWU 3 K METOIMKE OCyIecTBiIeHns ADP, yTBepx-
IeHHON MuHcenbxo30M Poccuu («HacKoJIbKO BEJIUKUA
MOTYT OBITB ITIOTEPU OT MPSIMOTO BO3[IEMCTBUS aHAJIU-
3WPyeMOTO BPeJHOTO OPraHM3Ma Ha ypoxay u/uiu
ero Ka4yecTBo B 30He AD®P?»), MOXKET COOTBETCTBOBAThH
rpajaiuu:

1 — menee 107'° BBIT;

2 —He MeHee 1071, Ho MeHee 107° BBII;

3 — He MeHee 107%, Ho MeHee 1078 BBIT;

4 — ge meHee 1078, Ho MmeHee 1077 BBII;

5 — e meHee 1077, Ho MeHee 107° BBITI;

6 — He MeHee 107°, Ho MeHee 10-° BBII;

7 — He MeHee 107°, HO MeHee 10 BBII;

8 — He MeHee 10, Ho MeHee 10 BBII;

9 — 6osiee 1072 BBII.

Ina Poccuiickou demepalluu, 10 AaHHBIM
Ha 2022 1. (PoccTart, 2023), B IeHE)KHOM 5KBUBAJIEHTE
(py6uIH1) 5TO COCTABUT MTPUOIUBUTETBHO:

1 — meHee 10 TBIC.;

2 —He MeHee 10 TrIC., HO MeHee 100 TrIC.;

3 — He MmeHee 100 TrIC., HO MeHee 1 MJIH;

4 — He MeHee 1 MJIH, HO MeHee 10 MJIH;

5 — He meHee 10 MJH, HO MeHee 100 MJIH;

6 — He MeHee 100 MJIH, HO MeHee 1 MJIpz;

7 —He MeHee 1 MJpzA, HO MeHee 10 Mipa;

8 —He MeHee 10 muipg, HO MeHee 100 Mipz;

9 — 6osiee 100 MJIpa,

IaHHaga mKajga MOXeT 6bITh MOAU(MUIIMPOBaHA
C COOTBETCTBYIOUIMM 060CHOBAHUEM, €CJIU DKOHOMMU-
YecKuil yuiepb B 30He OTEHI[MaJbHOU BPELOHOCHO-
CTU BUJla MOXKET BbI3BATh JOIIOJHUTEIbHbIE HETaTUB-
Hble 3PP eKThl (KyJIbTUBUPOBAHUE ITOBPEXIAEMBIX
pacTeHUY ABJSETCS ONHOU M3 OCHOBHBIX OTpaciei
PEeTMOHANBHON SKOHOMUKHU 1 TOMY I0JI06HOE).

O6beKTHUBHAA KOJMYECTBEHHAS OIl€HKA MHBIX
SKOHOMUYECKHUX IOCHEACTBUN aKKIMMaTU3alUU
BPEeIHOT0 opranu3Ma (M3MeHeHUSA MPUOBIIN IPO-
U3BOIUTEJEN, MOTPEOGUTENTBCKOTO CITPOCA, PHIHKOB
HKCIIOPTA) NIPEACTABISAETCS TOJIbKO METOIaMU MOJIE-
JIMPOBAHMS YaCTUYHOTO I O6IIET0 SKOHOMUYECKOTO
paBHOBecus. B HACTOsIee BPpeMs COOTBETCTBYIOIIME
MaTeMaTUYeCcKre MeTO/Ibl B aHaJim3e (DUTOCaHUTap-
HOT'O PHCKa B OTEUECTBEHHON 1 MHUPOBOM MPaKTUKE
He TIPUMEHSIOTCSA. B cujly 5TOTO Ha MPAKTUKE TIpes -
CTaBJISIETCS BO3MOXHBIM PEKOMEHIOBATH ITPOBEEHYIE
OILIEHKU MHBIX SKOHOMHUUECKUX II0CTIENCTBUH JINIIb Ka-
YeCTBEHHBIM METO/J0M Ha OCHOBE DKCIIEPTHOTO MHE-
HUSI, C COTIOCTABJIEHWEM C IIPUBENEHHOM BbIIIE IITKa-
Jioi. [IpuMeHeHMe 60Jiee TOUHBIX METOIOB BO3MOXKHO
JIVIIB TTOCJIE X Pa3paboTKy 1 anmpobaluy ¢ yuyacTueM
HCCeNoBaTeNe-3KOHOMUCTOB.

[ToTeHIMAJIBHBIN yIIep6 OJisT OKPYKaIIIel cpe-
bl ¥ COLIMAJIbHBIN yIep6, KOTOPBIM MOYKET BHI3BATh
aKKJIMMaTHU3allKus BPeSHOTrO OpraHu3Ma, B HACTO-
SUMA MOMEHT TakK)Xe He MOTYT O6BITh 00bEKTUBHO

5 —no less than 1077, but less than 10° GDP;

6 —noless than 10°¢, but less than 10-> GDP;

7 —no less than 107°, but less than 10~ GDP;

8 — He MeHee 1074, but less than 103 GDP;

9 —more than 103 GDP.

For the Russian Federation, according to data for
2022 (Rosstat, 2023), in monetary terms (rubles) this
will be approximately:

1 —less than 10 thousand,;

2 — no less than 10 thousand, but less than
100 thousand,;

3 —noless than 100 thousand, butless than 1 mil-
lion;

4 —noless than 1 million, but less than 10 million;

5 —no less than 10 million, but less than 100 mil-
lion;

6 —noless than 100 million, but less than 1 billion;

7 —no less than 1 billion, but less than 10 billion;

8 —nolessthan 10 billion, butless than 100 billion;

9 — more than 100 billion.

This scale can be modified with appropriate justi-
fication if economic damage in the potential harmful-
ness area of the species can cause additional negative
effects (cultivation of damaged plants is one of the main
sectors of the regional economy, etc.).

An objective quantitative assessment of oth-
er economic consequences of the pest adaptation
(changes in producers’ profits, consumer demand,
export markets) is represented only by methods of
modeling partial or general economic equilibrium.
Currently, the corresponding mathematical methods
are not used in Russian and world PRA practice. Be-
cause of this, in practice it seems possible to recom-
mend assessing other economic consequences only
using a qualitative method based on expert opinion,
with comparison with the above scale. The use of more
accurate methods is possible only after they have been
developed and tested with the participation of eco-
nomic researchers.

The potential environmental and social damage
that pest adaptation may cause cannot currently be
objectively quantified using any generally accepted
methodology and can only be assessed qualitative-
ly based on expert opinion. In both cases, the de-
gree of uncertainty in such an assessment remains
very high.

The negative economic importance of the spe-
cies, caused by the need to apply additional plant
protection measures in case of adaptation, can be
approximately established by comparing the com-
plexes of pests in the species’ distribution area and in
the PRA area with the plant protection methods from
pests used in them. If in the PRA area producers are
already using methods that can reduce the abundance
of the analyzed organism to an economically signifi-
cant threshold, such an assessment should be consid-
ered inappropriate.

If, during the species adaptation, additional plant
protection measures are required to effectively reduce
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KOJIMYECTBEHHO M3MEPEHBI C ITOMOIIbI0 KAKOU-JI160
OOIIETIPUHATON METOAUKY U MOTYT ObITh OlleHEeHbI
JINIIb KAYeCTBEHHO Ha OCHOBE SKCIIEPTHOTO MHEHWUSI.
B 060ux ciaydasx CTeIleHb HeOIpeAeIeHHOCTY TaKOu
OIIEHKM OCTaeTCs BeCbMa BhICOKOM.

HeraTuBHOE SKOHOMUUECKOE 3HaUeHMUe BUIA,
BbI3BAHHOE HEOOXOJLUMOCThIO0 TPUMEHEHUS OTI0JI-
HUTEJbHBIX MEP 3al[UThl PACTEHUU B CIydyae aKKJIU-
MaTU3aIl UK, MOXET ObITh MPUMEPHO YCTAHOBJIEHO
IIyTeM COIIOCTABJIEHNST KOMIIJIEKCOB BPEHBIX Opra-
HM3MOB B 30HE PAacIIpPOCTPaHeHUs BUA U B 30He ADP
C IPUMEHSIEMBIMU B HUX METOIAMU 3aIIUThI PACTEHUHN
OT BpenuTesen. B ciiyuae ecinu B 30He AOP mpou3sBo-
IUTENSIMU y)Ke TIPUMEHSIIOTCS METOZbI, CITOCOGHBIE
CHUBUTH YUCJIEHHOCTDh aHAIU3UPYEMOI'0 OpraHu3Ma
JI0 BKOHOMHWYECKH 3HAYMMOTO [TOPOTa, TAKYI0 OIIEHKY
cllelyeT CYUTaTh HelleJaecoobpas3HoM.

Ecnu )xe mpu akKKJIMMaTU3aLUK BUIA IJs 3¢-
(eKTMBHOTO CHI)KEHUS €T0 YUCJIIEHHOCTY NOTPeby-
FOTCS IOTIOJIHUTEJIbHbIE MEPbhl 3alUThl PACTEHUH,
OlLleHKAa HeOOXOIMMBIX 3aTPaT MOXKET OBIThH IIPOBee-
Ha MCXOM s U3 ITIEPEYHS METOMIOB U ITPUEMOB, KOTOPbIE
WUCITOJIb3YIOTCS JIJIST CHYDKEHUST YUCIEHHOCTU B 30HE
pacrnpocTpaHeHUs aHAJIW3UPYeMOTO OPraHU3Ma,
HO OTCYTCTBYIOT IIPU IPOM3BOICTBE TEX XK€ KYIbTYP
B 30He ADP. B 3TOM ciyuae cymMMa JOIIOJHUTEJbHBIX
3aTpaT MOXeT ObITh PAacCUMTAHA KaK YMHOXEHUEe
IEeHEeXHOU CTOMMOCTY 3TUX MEPONPUATUN HaA eIu-
HUILY IJIOaAu, Ha KOTOPol 6ymeT Heo6X0AUMO TIPO-
BECTHU JOIIOJIHUTEJIbHbIE MEPOIIPUITHUSA 10 3aIIUTE
pacTeHuM.

O1leHKa IJIONaI1 BO3MOXKHA Ha OCHOBE MOJEN
MOTEHIMAaJbHOr0 apeajia Buga. COrjacHO MIMPOKO
pacIpoCcTpaHEeHHOMY METOMLY €CTECTBEHHBIX UHTEP-
BaJioB (Jenks, 1967), 30HY BbICOKOH U CpeIHEN BPEO-
HOCHOCTH (B KOTOPBIX Harbojee BEPOSITHO JOCTIKE-
HUEe ITOPOora SKOHOMUYECKOW BPEJIOHOCHOCTY) MOXKHO
OIpeJleIUTh KaK YacTh IMOTEHI[MAJIbHOTO apeaJia ¢ Co-
OTBETCTBYIOIIVUM ITOKA3aTeJeM BEPOITHOCTY aKKJIM-
martusanuu — 0,2 (20%) u 6osee. ITnomanb, 3aHaTas
TIOBPEXIaeMOi KyJIbTYPOIi B 9TOH 06J1acTU (BBIZETIEH-
Has MEeTOAOM 30HMPOBAHUSA WM PETHOHANN3AINH,
KaK OBLJIO ITIOKAa3aHOo BHIIIIE), COCTABUT ILJIOLIALb HE0O-
XOJIMBIX 06paboTOK.

OlleHKa CTOMMOCTY paboT Ha eAVHUILY TIJI0IaAN
pencTaBisieTcs 6ojiee CI0KHON 3amadedt. OueBu/I-
HO, YTO OHA 3aBUCUT OT 6OJIBIIOTO Uncyia GaKTOPOB
(ctomMoCTh IIperapaToB, cIoco6 06paboTKY U TaK
Jlajiee) ¥ B TOYHOCTHU MOXKET ObITD OITpeesieHa JIUIThb
SMITMPUYECKU [IJIS YCIOBUM OMHOTUITHBIX XO35SUCTB.
[Tpy HAJIWUYUY TaKUX CBEJEHUN IMPEAIIOUYTHUTETbHO
UCXOAUTh U3 HUX. OIHAKO BeCbMa MPUMEPHO CTOU-
MOCTH PabOT MOXKHO OIIEHUTb UCXOIS U3 CPEIHUX
obuIMX 3aTpaT Ha 3al[UTY pacTeHun. /lanHbie B.A. 3a-
xapeHKo (2021) 1moKas3spIBAIOT, YTO THU 3aTPATHI JIJIS
OCHOBHBIX CEJIbX03KYJIbTYP B Poccuiickoii ®eepauu
B 2016—-2018 rT. cocTaBUJIM COTIOCTaBUMbIe 3HAUEHUS
B IyariasoHe OPMEHTUPOBOYHO OT 2 0 3 ThIC. pybJieit
Ha rexkrap. OCHOBBIBASICh HA 3TOM, MUHMMAaJbHYIO
CTOMMOCTD €IMHUYHOM JOIIOJHUTEIbHON 06paboT-
KU MOYXHO KOHCEPBATUBHO OIIEHUTH Kak 1/10 oT 3Toi
CYMMBI, C y4eTOM MHOIAIUY HAa MOMEHT OLIEHKM.
[TokasaTenu, myoaukyembie PocctaTom, k 2023 T. 110-
3BOJISIOT OI[EHUTDb 3Ty CyMMY KaK NPUOIU3UTESIBHO
300-400 pyb6selt Ha TeKTap. YMHOXXeHUE TaKoi cCyM-
MBI, 3aTPAYE€HHON HA eIUHUYHYIO JIOIIOJHUTEIHHYIO

its number, an assessment of the necessary costs can
be carried out based on the list of methods and tech-
niques that are used to reduce the number in the dis-
tribution area of the analyzed organism, but are not
available in the production of the same crops in the
PRA area. In this case, the amount of additional costs
can be calculated as multiplying the monetary cost of
these measures per area unit on which additional plant
protection measures will be necessary.

Area assessment is possible based on a model
of the potential species distribution. According to the
widely used natural interval method (Jenks, 1967), an
area of high and moderate harmfulness (where the
threshold of economic harmfulness is most likely to
be reached) can be defined as a part of the potential
species distribution with a corresponding adaptation
probability of 0.2 (20%) or more. The area occupied by
the damaged crop in this area (allocated by zoning or
regionalization method, as shown above) will be the
area of required treatments.

Estimating the cost of work per unit area seems
to be a more difficult task. Obviously, it depends on
a large number of factors (cost of drugs, processing
method, etc.) and can only be accurately determined
empirically for the conditions of similar farms. If
such information is available, it is preferable to pro-
ceed from it. However, the cost of work can be esti-
mated very roughly based on the average total costs
of plant protection. Data from V.A. Zakharenko (2021)
show that these costs for major crops in the Russian
Federation in 2016-2018 amounted to comparable
values in the range of approximately 2 to 3 thousand
rubles per hectare. Based on this, the minimum cost
per unit additional treatment can be conservative-
ly estimated as 1/10 of this amount, taking into ac-
count inflation at the time of assessment. Indicators
published by Rosstat by 2023 allow to estimate this
amount as approximately 300-400 rubles per hec-
tare. Multiplying the amount spent on a single addi-
tional treatment, the number of expected additional
treatments and the area of potential harmfulness of
the species allows to arrive at a rough estimate of the
negative economic significance of the species caused
by the need to apply additional plant protection mea-
sures in the event of the pest adaptation. The result-
ing number can be used to estimate the magnitude of
the potential increase in production costs (including
control costs) associated with the pest of interest in
the PRA area, on a scale of 1 to 9 similar to the one
above.

The total potential economic risk of a pest for the
PRA area can be qualitatively assessed on a scale:

potential economic losses in quantitative terms
amount to a total of less than 1077 GDP (10 million ru-
bles for the Russian Federation in 2022 indicators),
the likelihood of significant qualitative changes in eco-
nomic equilibrium, ecosystem or social consequences
of adaptation (according to expert assessment) is low —
low economic risk;
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06paboTKy, KOJIMYECTBA TIPEAII0araeMbIX JIOITO0J-
HUTENbHBIX 00Pab0oTOK U IJIOUWAAU TOTEHIIUATbHON
BPEIOHOCHOCTY BUJA TI03BOJISIET MIPUUTHU K IPyboit
OIleHKEe HEeraTMBHOIO YKOHOMUYECKOrO 3HAUYEHUS
BU/IA, BBI3BBAHHOTI'0 HEOGXOIMMOCTbHI0 IPUMEHEHUST
JIOTIOJTHUTEJIbHBIX MeP 3allUThl PACTEHUH B Cllydyae
aKKJIMMaTU3aUY BPEILHOTO OpraHu3amMa. [losydeH-
HOE YMCJIO MOXKET OBbITh MCIIOJIb30BAHO IJISI OLIEHKU
BEJIMYUHBI IOTEHI[UAJIbHOTO YBEJIUUYEHUS U3IePIKEK
MIPOM3BO/ICTBA (BKJIIOUAS PACXOAbl Ha 60pb0OY), CBA3aH-
HBIX C aHAJIM3UPYEMbBIM BPEITHBIM OPTaHM3MOM B 30HE
A®P, o mkaje ot 1 10 9, aHAJIOrMYHOM MPUBEAEHHOK
BBIIIIE.

CyMMapHO IMOTEHIMAJNbHBIM DKOHOMUYE-
CKMH PUCK BPEeIHOI0 OpraHu3Ma IJist 30HbI ADP MOXeT
OBITH KQUECTBEHHO OIIEHEH IT0 IIKAJIE:

MMOTEHI[MAJbHbIE 5KOHOMUYECKHE TOTEPU B KO-
JINYECTBEHHOM BBIPAXXEHUU COCTABJISIOT CYMMapHO
MeHee 1077 BBIT (10 miH pybselt mas Poccuiickoi
depepanum B 1okazarensax 2022 I.), BEPOSITHOCTb CY-
IIeCTBEHHBIX KAUeCTBEHHBIX U3MEeHEeHN S9KOHOMU-
YeCKOr0 PABHOBECHS, DKOCUCTEMHBIX UJIN COIUAJb-
HBIX TIOCJIEICTBUM aKKJIUMAaTU3aIUY (110 SKCIIEPTHOMN
OlleHKe) HU3Kasl — HU3KUY SKOHOMUYECKUH PUCK;

MMOTEeHIIMAJIbHbIe DKOHOMUYECKYE TTOTEPU B KO-
JINYECTBEHHOM BbIPAXXEHUU COCTABJISIIOT CYyMMapHO
He MmeHee 1077 BBII (10 miiH pyb6Jielt gjis Poccuiickoi
Odenmepanuu B IokasaTteasx 2022 r.), HO meHee 107°
(1 mnpp py6uiest nus Poccutickoit demeparnuu B I10-
kazarenax 2022 1.), wiu (Ipu 6ojiee HU3KUX KOJIHUYe-
CTBEHHBIX ITOKA3aTEJISIX) BEPOSITHOCTD CYIECTBEHHBIX
KauyeCTBEHHBIX UBMEHEHUN SKOHOMMYECKOI'0 PaBHO-
BECH, 5KOCUCTEMHBIX UJIN COIIMATIbHbIX IIOCIEACTBUN
AKKJIMMATU3AIU Y (110 DKCTIEPTHOM OIIEHKE) BBICOKAST —
CpenHUM 3KOHOMUYECKUU PUCK;

MIOTEeHIIMaJIbHble YKOHOMUYECKIE IT0OTEPU B KO-
JINYECTBEHHOM BBIPAXKEHUU COCTABJISIOT CyMMAapHO
6osiee 10°° BBII (1 mappn py6Jieit gyist PoccuiicKoit
®enepanuu B mokasaTtensax 2022 r.), miau (mpu 6oJiee
HU3KUX KOJIMYECTBEHHBIX ITOKA3ATEJISIX) BEPOSITHOCTh
CYIIECTBEHHBIX KAUECTBEHHBIX U3MEHEHU T 9KOHOMMU-
YeCKOr0 PaBHOBECHS, DKOCHCTEMHBIX UJIN COIMAJIb-
HBIX ITOCJIEICTBUY aKKJIMMATU3AIINY (10 SKCIIEPTHOMN
OII€HKE) BbICOKAS — BBICOKM I DKOHOMUYUECKUU PUCK.

3AKJIIIOYEHUE

I[Toka3aHHBIE BbINIE METOMAbl OLIEHKU MO3BOJISIOT
3HAUYUTEJbHO MOBBICUTH JOCTOBEPHOCTDh U TOUHOCTh
OII€HKM MOTEHIIMAaJbHOTO 3KOHOMUWYECKOTO 3HaUe-
HUS KaPaHTWHHBIX BUJ0B HACEKOMBIX U KJlelllel ITpu
ocyuecTBieHun ADP. B TO )Ke BpeMd OHU COOTBET-
CTBYIOT TPeOOBAHUSIM 3aKOHO/LATENBCTBA U METOIV-
YeCKUX JOKYMEHTOB B chepe KapaHTMHA pPacTeHUM.
[Ipu 5TOM OHU MaTeMaTUYECKU SKBUBAJEHTHBI IPU-
MEHSBIIMMCS PaHee B IPaKTUKe aHain3a QUTOCAHU-
TapHOTO pucka B Poccuiickoit ®enepaiuu (BacloTUH
u 1p., 2001; ITepeBepTuH, 2006), uTO 06ECIIeUNBAET
I[IPEEeMCTBEHHOCTD U COIIOCTaBUMOCTD PEe3YJIbTAaTOB.
OpHaKo, KOJIMYECTBEHHA OlleHKa ITOTEHIIUAJIbHOT0O
HETaTUBHOI'O BO3IeHCTBUSI MHOTYX BUJOB BPEIHBIX
OpPraHMU3MOB, KaK 1 ero MaKpPOdKOHOMUUYECKUX I10-
ClenCcTBUl, OCTaeTCd 3aTPYLHEHHOU 13-3a OTCYT-
CTBUS COOTBETCTBYIONIE HAYYHO-METOLUYECKON
6a3bl. PellieHre 3TUX 3a/1a4 SIBJSIETCS I€PCIIEKTUB-
HBIM HallpaBJIeHNEM Pa3BUTUSA aHaM3a PUTOCAHU-
TapHOTO PUCKA.

potential economic losses in quantitative terms
amount to a total of at least 107 GDP (10 million ru-
bles for the Russian Federation in 2022 terms), but less
than 10-° (1 billion rubles for the Russian Federation in
2022 indicators), or (if lower quantitative indicators)
the probability of significant qualitative changes in
the economic equilibrium, ecosystem or social con-
sequences of adaptation (according to expert assess-
ment) is high — medium economic risk;

potential economic losses in quantitative terms
amount to a total of more than 10-°> GDP (1 billion ru-
bles for the Russian Federation in 2022 indicators), or
(with lower quantitative indicators) the likelihood of
significant qualitative changes in the economic equi-
librium, ecosystem or social consequences of adap-
tation (according to expert assessment) high — high
economic risk.

CONCLUSION

The assessment methods shown above can signifi-
cantly improve the reliability and accuracy of assess-
ing the potential economic importance of quarantine
species of insects and mites when implementing PRA.
At the same time, they comply with the requirements
of legislation and methodological documents in the
field of plant quarantine. Moreover, they are mathe-
matically equivalent to those previously used in the
PRA practice in the Russian Federation (Vasyutin et
al., 2001; Perevertin, 2006), which ensures continui-
ty and comparability of results. However, quantitative
assessment of the potential negative impact of many
pest species, as well as its macroeconomic conse-
quences, remains difficult due to the lack of an ap-
propriate scientific and methodological base. Solving
these problems is a promising direction for the PRA
development.
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AHHOTALIUA

Yepena BosiocucTas (Bidens pilosa L., Asteraceae) siBjis-
€TCsI COPHBIM PAaCTeHVEM 1 KAaPAaHTUHHBIM 06bEKTOM,
OTCYTCTBYIOUIUM Ha TeppuTopuu EBpa3niickoro sKko-
HOMMYECKOTO COI03a. [[DOHMKHOBEHKE NHBA3KMOHHBIX
pacTeHM YacTo ITPOUCXOUT C UMITOPTUPYEMBIM I'Py-
30M Ha CTaJ VU MMOKOSUIUXCS NUACTIOP, AJIisT JAaHHOTO
pacTeHus IIpeaCcTaBIeHHbIX IJIogaMu. [[JIst IPOTUBO-
IefCcTBUSA TPOHNKHOBEHUIO UCIIOJb3yeTcs jJabopa-
TOpPHOeE HccleoBaHYe MTapTUll rpy3a Ha BhIIBJIeHUE
MJIONOB KapaHTHUHHOTIO 00beKkTa. MaeHTuOUKaIusa
TIJIOAOB YepPebl BOJIOCHCTON MPU J1ab0paTOPHBIX MC-
cJielOBaHUAX 3aTPyLHeHa HaluuueM 6JIU3KUX U CXO/I-
HBIX HeKapaHTUHHBIX COPHBIX BUIOB C IIHUPOKUM
apeaJioM, Takux Kak B. subalternans DC. u B. parviflora
Willd., a Takke BO3MOKHa HeBepHas UeHTU(DUKaug
GJIM3KOTO KapaHTUHHOTO Buga B. bipinnata L. JJoII0JI-
HUTEIbHYIO CJIOXKHOCTDb CO3/IA€T OTCYTCTBUE MEXIY-
HapOIHBIX, PETMOHAJIbHBIX MJIU HAIIMOHAJIbHBIX METO-
Iuk ugeHtuduranuu. PrBY «BHUVIKP» paspaboTaiio
METOINKY UAeHTU(DUKAIUY TIJIOLOB YePe bl BOJIOCHU-
ctoii B 2015 ., HO 10 HACTOSIIET0 BpeMeHU He Ipo-
BOZMJIACH €€ IPOBEPKA Ha Pelpe3eHTaTuBHOM MaTe-
puaJie, HAKOIIJIEHHOM B Pe3yJIbTaTe SKCIIeAUITMOHHBIX
uccjaenoBaHuii. B pamMkKax JaHHOTO UCCIeLOBaHUS
MIPOBeZieHa OlleHKAa TPUMEHUMOCTHU CYIIeCTBYRONIEH
METOIUKU ¥ PACCMOTPEHA BO3MOXXHOCTD UAEHTU(DU-
Kaluu IIJI0I0B Yepe bl BOJIOCUCTOM 110 MHBIM IIPU3Ha-
KaM Ha BbIGOPKe 13 431 M1oa 13 MECTOOOMTAHME K-
POKo# reorpaIeCcKOy ITPeCTaBIEHHOCTH, BKIOYAS
TJI0ABI 6JIM3KUX U CXONHBIX BUAOB. ONipeiesieHa mIpa-
BUJIBHOCTB CYIIIECTBYIONIETO METOAA UAEHTUDUKATIUYT
Ha ucciielyeMoil BbIGOpKe B 69,4%. VI3yueHbI MHbIE
MeTOZbI UAeHTUDUKAIIUY, OCHOBaHHBIe Ha 12 Mopdo-
JIOTMYECKMX TPU3HaKaX IUIOLOB U MX KOMOMHAIIUIX.
MeTo/1a, 06eCcTeunBaIEro UAeHTU(MUKAIUIO ILJI0JI0B
yepenbl BOJIOCUCTOM C MOCTAaTOUHOM JilabopaTOPHOM
MIPaBUJIbHOCTLIO (He MeHee 95%), He BhISBJIEHO. JlaHbI
PeKOMeHAIIMU T10 BhIPAXKEHWI0 HEOIIPeleJIEHHOCTHY
CYIIIECTBYIOIEr0 MeTO/la B NCITbITaTEIbHbIX JIabopa-
TOPUSIX.
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ABSTRACT

Bidens pilosa L. (Asteraceae) is a weed and a quarantine
object absent in the territory of the Eurasian Economic
Union. The entry of invasive plants often occurs with
imported cargo at the stage of dormant diaspores, rep-
resented by fruits for this plant. To prevent the entry,
laboratory research is used to identify the fruits of the
quarantine object in cargo batches. Identification of
Bidens pilosa fruits during laboratory research is hand-
icapped by the presence of similar non-quarantine
weed species with a wide range, such as B. subalternans
DC. and B. parviflora Willd., as well as the possibility
of incorrect identification of the close quarantine spe-
cies B. bipinnata L. Additional complexity is created by
the lack of international, regional or national identi-
fication methods. In 2015, FGBU “VNIIKR” developed
a methodic document for identifying Bidens pilosa
fruits, but it has not yet been tested on a representative
sample accumulated as a result of expeditionary re-
search. Within this study, the applicability of the exist-
ing methodology was evaluated, and the possibility of
identifying Bidens pilosa fruits by other characteristics
was considered in a sample of 431 fruits from habitats
with a wide geographical representation, including
fruits of similar species. The accuracy of the existing
identification method on the examined sample was
determined to be 69.4%. Other identification methods
based on 12 morphological fruit characteristics and
their combinations were studied. A method providing
identification of Bidens pilosa fruits with sufficient labo-
ratory accuracy (not less than 95%) was not identified.
Recommendations are given for expressing uncertain-
ty in the existing method in testing laboratories.
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Knrouesvie cnosa. KapaHTVH pacTeHUHN, UCIIBITA-
TeJIbHble J1abopaToOpUU, HeollpeJesleHHOCTh Mopdo-
JIOTUYECKUX METOLOB uUAeHTUDUKALMU, MopdoMeT-
pus, COPHBIE DACTEHUS.

BBEJEHUE

epena BoJiocucTas Bidens pilosa L. —
pacTeHVe, BHeCEeHHOe B eIWHBIN
repeyeHb KapaHTUHHBIX OOHEKTOB
EBpasuiickoro SKOHOMMUYECKOTO
CcOI03a B CTaTyce OTCYTCTBYIOIIETO
KapaHTUHHOI'O BPEIHOTO OpraHus-
Ma (Pemenue Cosera EJK..., 2016).
Kak ¥ JIJIsT MHBIX TTOJOOHBIX KapaH-
TUHHBIX 06bEKTOB, IJIsI JaHHOTO PaCTeHMs OCHOBHOM
U3 IIPUMEHSIeMbIX (DUTOCAHWUTAPHBIX Mep, MPeIoT-
BpalamuuX MPOHUKHOBEHWE U aKKJIUMaTH3aIUIo,
SIBJIIETCS KOHTPOJIb OTCYTCTBUS B MMIIOPTUPYEMOU
3apakaeMoli (3acopsieMolt) MpoayKiuu. PakT HaIu-
YMs WM OTCYTCTBUS 3apakeHus (3acCOpeHwust) ycra-
HaBJIMBAaETCS B IIpollecce MPOBeIeHUs JiabopaTop-
HOTO mcciiefoBaHus (MCIBITAaHUSA) 06pasmoB (1Ipob)
MIPOJYKIIUYM UCIIBITATEIbHBIMY JIAa60PATOPUSIMHU, aK-
KpeIuTOBAHHLIMY HAIlMOHAJbHBIM OPraHOM II0 aK-
KpeauTauy B COOTBETCTBUU C 3aKOHOJATEIbCTBOM
Poccuiickott ®enepanuu. [IpakTUUECKU CJIOXKMUJIACDH
cucTeMa aKKpeguTalluy MKCIIbITATEJIbHBIX Jabopa-
TOpui Ha cooTBeTcTBUE TpeboBanuaM 'OCT ISO/IEC
17025-2019 «O61mve Tpe60BaHMS K KOMITIETEHTHOCTY
WUCITBITATENIbHBIX M KaJUOPOBOUYHBIX JIAOOPATOPUII»,
YCTAaHABJIUBAKOIIMM B TOM 4YHCJIE HEOOXOIUMOCTHb
IpUMeHeHUs JjiabopaToprell COOTBETCTBYIOIIUX Me-
TOIOB ¥ METOIYK JIJIsI BCEX BUIOB J1ab0PaTOPHOU JIes-
TeJbHOCTH. Yepeza BOJIOCUCTAs, KaK U MHbIE COPHBIE
pacTeHus, B IiepeMelaeMoi MPOAYKIIMY BCTPeYaeT-
cs B BUIe TTIOKOAIIMXCS IUACIIOP — ILIOAO0B. [Ipobiaema
3aKJII0YAETCS B TOM, UTO HA YPOBHE MEXIYHAPOIHBIX,
PETMOHANBHBIX WKW HaIMOHAJbHBIX CTAH/LAPTOB,
a TakXKe APYryUX OIMPOKO TIPU3HAHHBIX TEXHUYECKUX
TpebOBAaHMU He CYIIeCTBYET AOKYMEHTOB, yCTaHAaB-
JIMBAIOIIUX METOJbl M METOIUKU WUAEHTU(DUKAIIUU
MMEHHO IIJIOLOB 4Yepelbl BOJIOCUCTOM, MIPUTOIHLIE
IIJIs BHEIPEHUS Y WCIIOJb30BaHUSA B JJabopaTOPUIX.
BOJIBIIMHCTBO MMEWIIUXCS OIpefenTeseii, MOHO-
rpaduyeckux 1 (GIOPUCTUUECKUX CBOIOK COIEep KaT
TOJIBKO METO/IbI MAEHTU(GUKAIIUY PACTEHU B II€JIOM,
C TPUBJIEYEHUEM TIPU3HAKOB BET€TATUBHOM YaCTHU.
[IpakTUYeCKY eIWHCTBEHHON paboToll, Herocpen-
CTBEHHO Kacalollelcs CHCTEMAaTUYeCKOTO 3HAUEHUSI
TIPU3HAKOB ILJIOJIOB COPHBIX Uepell U comepiKalleit
CHeIMaJM3UPOBAHHBIN OIIPEIeIUTENbHBIN  KJIIOY,
SABJIIETCS ITyOJNMKAIUS C Pe3ysibTaTaMU MCCJIefoBa-
HUH, TPOBeIeHHbBIX B Pecrybiuke Kopee (Kim, Hong,
2008). K coxajieHuo, 13-3a TOTO, YTO B YKa3aHHOM
WCCIIeIOBAHUY JTaHO KpaliHe y3Koe reorpadudeckoe
U TaKCOHOMHUYECKOe IpefcTaBjieHre 06pa3iioB de-
pen, HEeBO3MOXKHO KCIIOJNb30BaTh €r0 BBIBOZIbI IIJIS
BCET0 MUPOBOT'0 06’b€Ma COPHBIX Yepe.
Ilng peumeHus 3Tol npobiemsr B 2015 T.
OI'BY «BHUVIKP» pa3paboTaH U BHIIYIIEH JOKYMEHT,

Key words. Plant quarantine, testing laboratories,
uncertainty of morphological identification methods,
morphometry, weed plants.

INTRODUCTION

idens pilosa L. is a plant that included in the

Common List of Quarantine Objects of the

Eurasian Economic Union as a non-present

quarantine pest (Decision of the EAEU Coun-

cil..., 2016). As with other similar quaran-
tine objects, the main phytosanitary measure applied
to this plant to prevent its introduction and adapta-
tion is the controlling contamination absence in im-
ported potentially contaminated (infested) products.
The presence or absence of infestation (contamina-
tion) is established through laboratory testing of pro-
duct samples by testing laboratories accredited by the
national accreditation body in accordance with Rus-
sian Federation legislation. A system of laboratory ac-
creditation has been established based on compliance
with the requirements of GOST ISO/IEC 17025-2019
“General requirements for the competence of test-
ing and calibration laboratories”, which includes the
need for laboratories to use appropriate methods and
techniques for all types of laboratory activities. B. pilo-
sa, like other weed plants, occurs in transported pro-
ducts in the form of dormant dispersal units — fruits.
The problem is that there are no internationally, re-
gionally, or nationally recognized documents that es-
tablish methods and techniques for identifying speci-
fically B. pilosa fruits suitable for implementation and
use in laboratories. Most existing identification keys,
monographs, and floristic compilations only contain
methods for identifying plants as a whole, using vege-
tative characteristics. The only work directly related to
the systematic significance of B. pilosa fruit characte-
ristics and containing a specialized identification key
is a publication reporting research conducted in the
Republic of Korea (Kim, Hong, 2008). Unfortunate-
ly, due to the extremely narrow geographic and taxo-
nomic representation of the B. pilosa samples used in
that study, its conclusions cannot be applied to the full
range of B. pilosa worldwide.

To address this issue, in 2015, FGBU “VNIIKR” de-
veloped and released a document that includes an origi-
nal method for identifying B. pilosa fruits using morpho-
logical characters (Methodic recommendations..., 2015).
Since the publication of this work, the study of B. pilosa
and related species has continued. New information has
been accumulated, significant volumes of collection ma-
terial have been formed, and the practice of work in test-
ing laboratories is being analyzed. The presence of new
data requires periodic verification of the effectiveness
of the developed identification methods.
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BKJIFOUAIONUHY OPUTUHAJIbHBIN METOJ UIeHTU(UKA-
WY IJIOOB Yepebl BOJIOCHUCTOI C KUCII0JIb30BaHUEM
MOP(hOJIOTUYECKUX ITPHU3HAKOB (MeToIuUYeCcKe PeKo-
MeHZaIuu..., 2015). C MoOMeHTa BbIX0/Ia JaHHOM pabo-
ThI UBYUEHYE YePeLbl BOJOCUCTOMN U GIUBKUX BULOB
yepen IpomoJKajaoch. HakorieHa HoBas nH(opMa-
nus, chopMUPOBAHbl 3HAUNTEIbHBIE 00BEMBI KOJI-
JIEKIIMOHHOI'0 MaTepuaJia, aHaJIU3UPYyeTCs MPaKTUKa
paboT B MCHBITATEJNbHLIX JabopaTopuax. Haimnuue
HOBBIX JAHHBIX TIPEJIO0JaraeT IepruoguyIecKyio mpo-
BepKy paboTocnoco6HOCTM pa3paboTaHHBIX METOIOB
UIeHTU(PUKAIIUN.

CJI0XHOCTD UAeHTU(DUKAIIUY TIJIOI0B Yepebl
BOJIOCKCTOM OIIpefieNifeTcsd HaJluuueM Psga WHBIX
BUJIOB POJla CO CXOXXMM CTPOEHMEM ILIOAOB, Gojiee
TOTO, OCHOBHOU 00BbeqUHSIOMIUYN ITPU3HAK IJIOLOB
CXOIHBIX BUJIOB — YAJUHEHHBIH IJI0J] — MCITOJIb3YETCS
60TaHUKAMMU JJIS BBIZEJEHUS CEeKIIUY Y3KOIIOLHBIX
uepen Bidens sect. Psilocarpaea DC. BbizesieHrie COPHO-
T'0 KOMITOHEHTA CEKIIUY HECKOJbKO 3aTPYAHEHO, TaK
Kak B GOJIBIIMHCTBE (PJIOPUCTUYECKUX CITMCKOB KO-
JIOTUS BUIOB He YKa3zaHa WY yKasaHa OueHb KPaTKo,
a crielyajbHbIe CIIMCKY COPHBIX PACTEHUM YacTo OT-
cyTcTBYIOT. Ho omtupasich Ha OcCHOBHbIe pa6oTsI (Flora
of North America; Composite List of Weeds; Flora of
China; CABI) u yuuTbiBast HeTIOCPEICTBEHHbIE HAGJTIO-
JIeHHsI aBTOPOB BO BPeMs SKCIIEIUIIVI, MOXKHO COCTa-
BUTD CITMCOK Y3KOTLJIOLHBIX UePe/, IBJISIOIINXCS COp-
HBIMU PAaCTEHUSIMU U UMEIOIIUX CXOJHYIO C YePeI0i
BOJIOCUCTOM GuoJioruio. K TaKMM COPHBIM Y3KOILJIOZ -
HBIM YepeniaM oTHocATcs Bunsl: B. alba (L.) DC., B. bi-
gelovii A. Gray, B. bipinnata L., B. biternata (Lour.) Merr.
& Sherff., B. odorata Cav., B. parviflora Willd., B. subalter-
nans DC. HEKOTOpble aBTOPHI He TIPU3HAIT BUIOBOT
CcaMOCTOSITeIbHOCTU B. alba v B. odorata, OTHOCS UX
K B. pilosa (Flora of North America). MbI mogep)krBa-
eM JIaHHYI0 TOUKY 3peHUs, TaK KaK B HAIlIEM UCCJIe/0-
BaHUU He 00HAPYKEHO 3HAYMMBIX MOP(OJIOTUIECKUX
¥ TeHeTUYEeCKUX IMPU3HAKOB, II03BOJISIOIINX OIHO-
3HAYHO BBIJEJUTD 2 3TUX BUAA. TaKkKe HAaMU CTaBUTCS
T10Jl COMHEHNEe BUA0Basi CAMOCTOSITEIbHOCTS B. higelovii
u3-3a KpaiiHe y3koro apeasa (LleHTpanbHas AMepu-
Ka), YTO HeXapaKTePHO [IJIs COPHBIX Yepes, U BeCbMa
COMHUTEJbHBIX IIPU3HAKOB, OIIMCAHHBIX B padoTax,
comepXKalux ykazanme gansoro supa (Sherff, 1937;
Flora of North America). TakuM 06pa3oM, MbI BKJIIO-
4vaeM B. bigelovii B cocTaB B. pilosa.

JIOTIONTHUTENIBHYIO CJIOKHOCTD UAeHTUDUKAIIUN
TIJIONOB Y3KOTIIJIOAHBIX Yepel TPUAaeT HaJluure Iu-
Mopdu3Ma IJIOJIOB — IPUCYTCTBUS Ha OJHOM pacTe-
HUHY ¥ YaCTO B OLHOM COILJIOAUY IIJIOZIOB Pa3IUYIHON
Mopdosoruu. OpHa GopMa IMJIOAOB («AJIUHHBIE»)
pacrmojlaraeTcs 4aille B IeHTPaJIbHOIM YacTH COILJIO-
nus, npyras (<KkopoTKue») — B Iepudepuu COTIIONUS.
IMaHuHble QOPMBbI OTAUYAIOTCS pasMepaMu, OKPacKoH,
CTPYKTYPOMU IJI0/I0BOY 000JIOUKY U CTpaTeruei mpo-
pactranus (Sherff, 1937; Dakshini, Aggarwal, 1974;
Brown, Mitchell, 1984; Rocha, 1996; Amaral, Takaki,
1998; Bhagirath et al., 2019; Keliang et al., 2019; Souza
etal., 2019; Yeo et al., 2022). [0l IBYX TUIIOB IIPU-
BeleHbl Ha puc. 1.

Mepoii cpaBHEHHUS KauecTBa METOJOB UIEH-
TUDUKAIUU MOXKET CJHYXUTb NMPaBUIBHOCTH
INaHHBIX METOJOB, OollpelesieMas KaK CTeIleHb
6JIM30CTU CPEIHEro 3HAaUEeHUsI, TTIOJIyYeHHOTO Ha 0OC-
HOBaHMU GOJIBIION CEPUU PE3YIbTATOB UCIIBITAHUH,

The difficulty of identifying B. pilosa fruits is due
to the presence of several other species within the ge-
nus that have similar fruit structures. Furthermore,
the main character that unites the fruits of these si-
milar species — elongated fruits — is used by botanists
to distinguish the narrow-fruited section Bidens sect.
Psilocarpaea DC. The identification of weed components
within this section is somewhat challenging, as the
ecology of these species is often not well-documented
in floristic lists, and specific lists of weed plants are
often absent. However, based on key works (Flora of
North America, Composite List of Weeds, Flora of Chi-
na, CABI) and direct observations made by the authors
during expeditions, a list of narrow-fruited Bidens that
are weeds and have similar biology to B. pilosa can be
compiled. These weed narrow-fruited Bidens include
B. alba (L.) DC., B. bigelovii A. Gray, B. bipinnata L., B. biter-
nata (Lour.) Merr. & Sherff., B. odorata Cav., B. parviflo-
ra Willd., and B. subalternans DC. Some authors do not
recognize the species status of B. alba and B. odorata,
instead considering them to be part of B. pilosa (Flora
of North America). We support this viewpoint, as our
research has not revealed significant morphological
or genetic features that allow these two species to be
clearly distinguished. Additionally, we question the
species status of B. bigelovii due to its extremely nar-
row area (Central America), which is atypical for Bidens,
and the highly questionable characteristics described
in works that mention this species (Sherff, 1937; Flo-
ra of North America). Therefore, we include B. bigelovii
within the scope of B. pilosa.

An additional difficulty in identifying fruits of
narrow-fruited Bidens is given by the presence of fruit
dimorphism — the presence of fruits of different mor-
phologies on the same plant and often in the same in-
fructescence. One form of fruit (“long”) is most often
located in the central part of the infructescence, the
other (“short”) —in the periphery of the infructescence.
These forms differ in size, color, structure of the fruit
shell and germination strategy (Sherff, 1937; Dakshini,
Aggarwal, 1974; Brown, Mitchell, 1984; Rocha, 1996;
Amaral, Takaki, 1998; Bhagirath et al., 2019; Keliang
et al., 2019; Souza et al., 2019; Yeo et al., 2022). Fruits
of these two types are shown in Fig.1.

A measure of comparison of the identification
methods quality can be the correctness of these meth-
ods, defined as the degree of closeness of the average
value obtained on the basis of a large series of test re-
sults to the accepted reference value (GOST R ISO 5725-
1-2002). Accuracy for a qualitative (not quantitative)
result can be expressed as the probability of obtaining
a correct sample identification. Additional value for de-
termining the correctness of a method in this interpre-
tation is given by the possibility of using the specified
probability to express the uncertainty of the method,
which can be used by testing laboratories for the pur-
pose of compliance with GOST ISO/IEC 17025-2019.

Accordingly, the purpose of this study is to deter-
mine the correctness of existing methods for identify-
ing fruits of narrow-fruited Bidens and to study other
morphological characters of fruits that are not involved
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K IPUHSATOMY OTIOPHOMY 3Haue-
Huw (TOCT P ICO 5725-1-2002).
[IpaBUIbHOCTD IJIsI KAUECTBEH-
HOTO (He KOJIMUECTBEHHOI0) pe-
3yJbTaTa MOJXKET BBIPAXXaThCs
B BUJIE€ BEPOSITHOCTHU MTOJyUEHUS
BepHOU ugeHTUGUKAIUY 06pas-
11a. JIOTIOJIHUTEIbHYIO0 IIEHHOCTD
omnpeneneHNI0 IPaBUIbHOCTHU
MeTo/la B JaHHOU TpaKTOBKe
MIPULAET BO3MOXXHOCTD UCITOJb-
30BaHUS YKa3aHHOUW BEPOSITHO-
CTH JIJISI BhIPa’KeHUs HEOIpeie-
JIEHHOCTH METO/a, YTO MOXET
OBITh IIPUMEHEHO UCIbITATEb-
HBIMU J1ab0PaTOPUSIMU AJIS 1ie-
nen coorBeTcTBUsI OCT ISO/IEC
17025-2019.

COOTBETCTBEHHO, IIEJIbI0
IaHHOTO MCCIeNOBAHUS SIBJISIET-
¢ oIpeeeHre MPaBUIbHOCTHI
CYIIECTBYIOUIUX METOJO0B UOEH-
TU(GUKALUY TIJIOA0B COPHBIX y3-
KOTIJIOAHBIX Uepes U U3yueHue

IIeCTBYIOIAX MeTojax, Mopdo- NpUHaanexuT ogHOMy 0bpasLy
JIOTUYECKUX [IPU3HAKOB ILJIOLOB  (S-0074 n S-0226 — Bidens pilosa,

C OIIEHKOM WX mpuMeHuMocTu S-0162 - B. bipinnata)
(choTo C.O. MoTaHUHoOM)

LIS UOeHTU(DUKALIUA.

MATEPHAIJIBI 1 METO/1bI

OCHOBOY IJIST UCCJIEIOBAHUS CTaJU TIJIO/LbI COPHBIX
V3KOTLJIOAHBIX YepPe]l KaPIOJOTUYECKOUN KOJIEeKIUU
OT'BY «BHUVKP». B HacTosIIeH cTaThe paccMaTpu-
BAKOTCS HEHAPYUIEHHbBIE TIJIO/bI, 06J1aIa0NIie BCEMU
MopdoJIOTMYEeCKUMU TIpU3HaKaMu. [lepeyeHb ucC-
TI0JIb30BAaHHBIX 06PA3IIOB MPUBEAEH B Ta6JI. 1.
BupmoBag ujeHTudukanmusg OPOBOAUJIACH
110 rep6apHBIM BK3EeMILISAPaM, COOPaHHBIM COBMECT-
HO ¢ 06pasilaMu IIJIOAO0B MJIU BbIPAIEHHBIM U3 COOT-
BETCTBYIOUIUX MJIOJIOB B YCIOBUSX KYyJIbTYPbI. KyaIbTypa
pacTeHu# comepxanach B rerauile PI'BY «BHUUKP»
(TpY eCTECTBEHHOM CBETOBOM PEXXUME, TTOCEJIOK BBIKO-
BO MOCKOBCKO¥ 00J1aCcTH) MJIX B KaMepe POCTa pacre-
Huy PHChi MLR-352H mipu cBeTOBOM pexkume 12/12 4.
B mampHelmeM U3 KaXXI0H MO3UIUY ObIJIO OTOGPAHO
5-10 mIomoB, KoTopble 6bLIU coTorpadrpoBaHbL
Ha cTepeoMukpockorne Zeiss SteReo Discovery V20
c ucroab3oBaHueM ¢oToarmapara Canon EOS 5D MKIII
unu Canon EOS R5, a Takyke Ha Makpockote Olympus
MVX10 c kamepoi Olympus DP28. Bo Bcex ciryyasax
IpUMeEHSJIach MOCJONHAsA cheMKa C JaJbHEUIIUM
KOMOVMHUPOBAHUEM B OJJHO U306paKeHUE ITPOTPaM-
Mol Zerene Stacker. CpaBHEHUS U U3MepPeHUs I1JIO-
IIOB ITPOBOAMINUCH Ha 6aze mporpaMmbl CorelDRAW
2017. Iy OlleHKYW B Gajiax MpUMeHsJIach IIKaja:
0 — Mpu3HaK OTCYTCTBYET, 1 — MPU3HAK B ITOrPaHUY-
HOM COCTOSIHUUY, 2 — IIPU3HAK BbIPaXKeH, 3 — IIPU3HAK
3HAQUUTEJbHO BhIpaXkeH. [ToJlyueHHble U3MeEPEHUS
u 6aabHbIE OLIEeHKM 06pabaThIBaJuCh B IIPOrpaMMe
MS Excel c makeToMm Real Statistics. [lJis ompeneneHus
HOPMAaJIbHOT'O pacCHpe/iesieHus BbIOOPKYU HCIT0JIb30-
BaJsica Kputepuil [lanupo — Yuika. Tak Kak IIpu Uc-
CJIeJOBaHUM ObLJIO YCTAHOBJIEHO, UTO HEJIb3S IIPUHATH
TUTIOTE3Y O HOPMAJIbHOM PacCIpe/ieJIeHUY 3HAUEHUH,
TO JIJIS OLeHKU CXOJCTBA BBIOGOPOK MCIIOJIb30BAJICS

Puc. 1. Mpumepbl Tpex nap «AANHHbIX»

Fig. 1. Examples of three pairs
WHBIX, HE IIPUMEHAEMBIX B CY- 1 «kopoTkux» NN0AOB, Kaxaas us kotopbix  of “long” and “short” fruits,

each belonging to one specimen
(S-0074 and S-0226 - Bidens pilosa,
S-0162 - B. bipinnata)

(photo by S.0. Potanina)

in existing methods with an assessment of their appli-
cability for identification.

MATERIALS AND METHODS

The study was based on the Bidens fruits from the car-
pological collection of FGBU “VNIIKR”. This article ex-
amines undamaged fruits that have all morphological
characters. The list of samples used is given in Table 1.

Species identification was carried out using her-
barium samples collected together with fruit samples
or grown from corresponding fruits under cultural
conditions. The plant culture was kept in the green-
house of FGBU “VNIIKR” (under natural light condi-
tions, Bykovo, Moscow Oblast) or in a plant growth
chamber PHCbi MLR-352H under a light of 12/12
hours. Subsequently, 5-10 fruits were selected from
each position, which were photographed on a Zeiss
SteReo Discovery V20 stereomicroscope using a Can-
on EOS 5D MKIII or Canon EOS R5 camera, as well as
on an Olympus MVX10 macroscope with an Olympus
DP28 camera. In all cases, layer-by-layer shooting was
used with further combining into one image using the
Zerene Stacker program. Comparisons and measure-
ments of fruits were carried out using the CorelDRAW
2017 program. The following scale was used for scor-
ing: 0 —the sign is absent, 1 — the sign is in a borderline
state, 2 — the sign is expressed, 3 — the sign is signifi-
cantly expressed. The resulting measurements and
scores were processed in MS Excel with the Real Sta-
tistics package. To determine the normal distribution
of the sample, the Shapiro — Wilk test was used. Since
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Ta6J1. 1. [IepeueHb HCCIE€J0BAHHBIX 00PA3L0B KapmoJoruueckoii kojuiekuuu ®IBY «BHUUKP»
Table 1. List of studied samples from the carpological collection of FGBU “VNIIKR”

KoJLIeKIMOHHBIHN
N2  HoOMep Bup,
n/u  Collection number Species IIpoucxoXKaeHue Origin
1 S-0074 B. pilosa BbeTHaM, I. XaHOM Vietnam, Hanoi
2 S-0083 B. pilosa [lepy, r. CaH-AHTOHUO Peru, San Antonio
3 S-0085 B. pilosa [lepy, r. Jluma Peru, Lima
4 S-0086 B. pilosa ITepy, r. Koka-yakpa Peru, Coca Chakra
5 S-0087 B. subalternans [lepy, r. Tapma Peru, Tarma
6 S-0088 B. pilosa ITepy, r. Koka-yakpa Peru, Coca Chakra
7 S-0107 B. pilosa BreTHaM, XajJoHT Vietnam, Halong
8 S-0152 B. bipinnata I'py3us Georgia
<) S-0161 B. pilosa ApreHTuHa, IpoB. MuchoHeC Argentina, Prov. Misiones
10 S-0162 B. bipinnata I'py3us Georgia
11 S-0163 B. subalternans ApreHTuHa, npoB. KoppueHTec Argentina, Prov. Corrientes
12 S-0164 B. pilosa ApreHTuHa, IPOB. MUCbOHEC Argentina, Prov. Misiones
13 S-0174 B. subalternans ApreHTuMHa, IIPOB. ByaHoc-Alipec Argentina, Prov. Buenos Aires
14 S-0243 B. pilosa NHpoHe3us Indonesia
15 S-0245 B. bipinnata Abxazus Abkhazia
16  S-0246 B. subalternans ApreHTuHa Argentina
17  S-0247 B. pilosa ApreHTHnHa, IPOB. MUCbOHEC Argentina, Prov. Misiones
18 S-0248 B. subalternans ApreHTuHa, TIPOB. XXyXyH Argentina, Prov. Jujuy
19 S-0250 B. pilosa ApreHTuHA, IPOB. MUCbOHEC Argentina, Prov. Misiones
20  S-0252 B. subalternans ApreHTuHA Argentina
21  S-0255 B. bipinnata I'py3us Georgia
22 S-0256 B. subalternans ApreHTuHa Argentina
23  S-0258 B. pilosa VIMIIOPTHBIN Ipy3 (LIPOT) Import cargo (meal)
24 S-0260 B. subalternans ApreHTuHa, TPOB. JHTPe-Puoc Argentina, Prov. Entre Rios
25  S-0263 B. subalternans ApreHTuHa, npoB. KoppueHTec Argentina, Prov. Corrientes
26  S-0264 B. subalternans ApreHTuHa, IpoB. BysHOC-Alipec Argentina, Prov. Buenos Aires
27  S-0266 B. bipinnata Abxazus Abkhazia
28  S-0270 B. pilosa VIMIIOPTHBIN Ipy3 (LIPOT) Import cargo (meal)
29  S-0271 B. subalternans VIMnopTHBIN rpy3 (1mpoT, ITaparsaii) Import cargo (meal, Paraguay)
30 S-0273 B. bipinnata Abxasus Abkhazia
31 S-0298 B. pilosa Mexkcuka, mT. Konuma Mexico, pcs. Colima
32 S-0322 B. pilosa Mekcuka, mT. [Tys6sa Mexico, pcs. Puebla
33  S-0347 B. pilosa Kenus Kenya
34 S-0380 B. pilosa WupoHesud, o. SIBa Indonesia, o. Java
35 S-0385 B. parviflora Poccus, IIpuMOpCKuii Kpau Russia, Primorsky Krai
36  S-0540 B. pilosa Taumaug Thailand
37 S-1094 B. pilosa Mekcuka, WT. /lypanuro Mexico, pcs. Durango
38 S-1102 B. pilosa Mekcuka, T, CuHajzoa Mexico, pcs. Sinaloa
39 S-1104 B. pilosa Mekcuka, mT. Korma Mexico, pcs. Colima
40  S-1113 B. pilosa Mexkcuka, T Kosiuma Mexico, pcs. Colima
41  S-1129 B. pilosa Mexkcuka, wt. HysBo-JleoH Mexico, pcs. Nuevo Leon
42 S-1374 B. pilosa Mekcuka, uIt. lypasro Mexico, pcs. Durango
43  S-1436 B. subalternans VIMopTHBIN rpy3 (1poT, ITaparsaii) Import cargo (meal, Paraguay)
44 S-1438 B. subalternans Vicnanus, KatamoHus Spain, Catalonia
45  S-1439 B. subalternans YepHOTOPUS Montenegro
46  S-1448 B. subalternans ApreHTuHa, TIPOB. XXyXyH Argentina, Prov. Jujuy
47  S-1453 B. parviflora '(T(;) Opgof;?a;ir;« P, e Trading network (Agbina, Russia)
48  S-1458 B. bipinnata I'py3us Georgia
49  S-1459 B. subalternans ApreHTHHA Argentina
50 S-1584 B. parviflora Poccus, ITlpumopckuit kpau Russia, Primorsky Krai
51 S-1596 B. subalternans ApreHTHHa, IPOB. XKyXyi Argentina, Prov. Jujuy
52 S-1598 B. subalternans ApreHTuHa, IPOB. JHTPe-Puoc Argentina, Prov. Entre Rios
53 S-1600 B. pilosa BrerHaM, HUHbTXyaH Vietnam, Ninh Thuan
54  S-1602 B. subalternans [TaparBait Paraguay
55  S-1604 B. subalternans ApreHTHHa, IPOB. ByaHoCc-Alipec Argentina, Prov. Buenos Aires
56 S-1605 B. subalternans ApreHTuHa, IpoB. SHTpe-Puoc Argentina, Prov. Entre Rios
57 S-1728 B. subalternans ApreHTuHa, IPOB. XKyxKyi Argentina, Prov. Jujuy
58 S-1732 B. pilosa Mekcuka, wt. HysBo-JleoH Mexico, pcs. Nuevo Leon
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HelapaMeTpuIecKuil KpuTepuit MaHHa — YUTHUY, TPU-
BEIEHHBIH K p-3HaueHUAM. CTaTUCTUYECKN 3HAUNMOI
[LJIST 3aKJII0UEHMsI O BO3MOXKHOCTH IIPUHAIIEKHOCTH
K pasHbIM BhIGOPKAM IIPUHUMAJIACh BEJIMYNHA BEPO-
SITHOCTHU CJIy4aliHOTO CXO[ICTBa, MeHbIad 0,05.

Il Kaxxmoro mioga huKcupoBaIuch Clemyio-
Iue rnmapaMeTphl: IJIWHA CEMSIHKU 6e3 ocTel (MM),
MakcuMaJbHas OJWHA 0CTU (MM), MaKCHUMaJIbHas K-
puHa ceMIHKU (MM), MUHUMAaJIbHAS IUPUHA CEMIH-
KU ¥ ocTU (MM), IMUPUHA OCHOBAHUS CEMSIHKU (MM),
YIroJl MEXIy MaKCUMaJbHO OTCTOSIIUMHU (TIPOTUBO-
TTOJIOXKHBIMU) OCTIMU (TPayChl), IIMPUHA OCHOBAHUS
octy (MM), AJIMHA yYacTKa C Pa3IMUHOM OKPaCKOM
pebpa 1 MexxpebepHOil YacTU y OCTU (MM), pa3BUTHE
6opomaBoK (6aJuT), ICKPUBJIEHYE OCTH B HIDKHEN Ya-
ctu (6aJir), yToJlleHe OCTU B OCHOBaHuUM (6aJsi),
BBIPAKEHHOCTH pebep y octu (6aiur). OneHUBaHUE
[IPU3HAKOB IIPOBOMIIOCH B COOTBETCTBUY C UJLITIOCTPA-
USIMU U ONTMCAHUSIMY B METOJMYECKUX PEKOMEH1a-
nusax (MeTommyeckre peKOMeHanuu..., 2015). ame-
peHusd IPOBOAUIUCE ¢ IucKpeTHOCTHI0 0,01 MM. Cxema
KCCJIeIOBAaHHBIX TIPU3HAKOB ITPUBEJIEHA Ha PUC. 2.

VHble IPU3HAKY IPU3HAHBI HAMY He TOJXO0/Is-
UMY IJIg J1ab0paTOPHOTO MCCIeI0BaHMs, TaK KakK
PasIUYUMbI TOJIBKO B CTEPEOMUKPOCKOIIE UCCIE0-
BaTEJIbCKOTO KJIACCA MJIM 3JIEKTPOHHOM MUKPOCKOTIE,
OTCYTCTBYIONIVX B UCITBITATEIbHBIX JJAGOPATOPUSIX.

PE3VYJIBTATBI 1 OBCYXJIEHUE

[MpeacTaBaeHHbIE fajiee Pe3yabTaThbl MCCAEOBAHUS
431 mona pasfeljieHbl Ha 4 TPYINbL: «IJIUHHBIE»
(BHYTpeHHUE) oAb B. pilosa (0603HaYEHEI «B. pilo-
sa l», 107 mT.), «<KOpPOTKMe» (BHEIIHNE) ILIOALL B. pilosa
(o603HaueHbI «B. pilosa s», 103 IIT.), «IJIUHHBIE» (BHYT-
PEHHME) IJIOJIbl MHBIX COPHBIX Y3KOTIJIOIHBIX YEPE], —
B. bipinnata, B. subalternans u B. parviflora (0603Haue-
HBI «MHBIE BUBI 1», 117 IMIT.), <KOPOTKME» (BHEIIHNE)
TJIOZABI MHBIX COPHBIX Y3KOTIIIOAHBIX YEPE], TEX XKE TPEX
BULIOB (0603HAUEHBI «MHbIE BUALI S», 104 11IT.). JIoruka
JIaHHOTO pasfesieHust 06yCIOBIMBAETCS JUATTA30HOM
3HAYEHMS TT0KA3aTENSI METOLUUYECKUX PEKOMEH I
(MeTommueckre peKoOMeHIaIuu..., 2015) kak «B. pilosa
BBISIBJIeHA» — «B. pilosa He BBISIBJIEHa», a TakXe (ak-
TOM, YTO B yKa3aHHbIe METOJUYECKIE PEKOMEHIAITUN
He BKJII0OUeHa BO3MOXXHOCTh UAeHTU(GUKAIIUN «KOPOT-
KUX» TLJIOJIOB.

B pesynbTaTe U3MEPEHUN U OLIEHOK IOJIyYEHbI
3HAUeHMs IIPU3HAKOB, CTATUCTHUKA KOTOPBIX IIPUBE-
neHa B Tabu. 2.

Kak mepBwIf miar ugeHTUGUKAIUY B METOIU-
yeckux pekoMeHmanuax 2015 r. (MeTomudeckue pe-
KOMEeHJaluu..., 2015) MPOU3BOLUTCS OTIpeeeHre
MIPUHAJIEKHOCTH TIJIOAOB K Y3KOTIJIOLHBIM Yepenam
10 MMPU3HAKY «JJUHA IIJIOL0B 6ojiee ueM MATUKPAT-
HO MIpEBBINIAeT IMUPUHY». Ha cliemyolneM Irare yka-
3aHHBIX METOIUYECKUX PEKOMEHIAIIUYN TPOBOIAUTCS
UAeHTUUKALS ILIOAOB B. pilosa, K KOTOPBIM OTHOCST
BCe TLJIOJbI C BhIPa’KEHHBIMU OOpomaBKaMu («IBHO
MIPUTIOIHSATHIE, C 60Jiee-MeHee BhIPAXKEHHOU YaCThIo,
OKpAaIIeHHOW B OPaH)XeBO-OYPHIN IIBET»), a TaKXe
TLIOZbI, UMEIOI e KOMILIEKC TPEX IPHU3HAKOB: «pedpa
Ha BePUIMHE OCHOBHOI'O TEJIA IJIOZA IJIOXO0 BhIPAXKEHBI.
VX OKpacKa IpaKTUYeCKH COBIIAJAET C OKPACKON MeXK-
pebepHOro MpoCTPaHCTBa Ha OJTHOM U TOM e YPOB-
He», «<OCHOBaHUE 3aIeTIOK (BepIIrHA I1JIoka) GOopMu-
pyeT GoJiee-MeHee SICHO BbIPa)KEHHbIN YTOJIIEHHBIT

Puc. 2. CxeMa nccnenoBaHHbIX NPU3HAKOB Nioga vepep,

(A - pnuHa ceMaHku 6e3 ocTeit, B — MakcumanbHasa

AnnHa octu, C — MaKcMMasnbHas WUPUHA CEMSHKY,

D — MMHMManbHas WHUPUHA CEMSIHKU Y OCTU, E — winpuHa
OCHOBaHUS ceMSAHKM, F — yron Mexay MakcumasibHo
oTCTOAWMMU (MPOTUBOMONOXKHBIMM) OCTAMM, G — LWMPUHA
oCHOBaHus ocTu (MM), H — oaiMHa yyacTKa ¢ pasfiMyHoi
OKpackKol pebpa n mexxpebepHon YacTu y ocTy,

I - pasBuTue 6opoaaBok (oueHka), J — UCKpuBneHue

OCTU B HUXHel YacTu (oueHka), K — yTonweHue octu

B OCHOBaHuY (OUEHKA), L — BbipaxkeHHOCTb pebep y ocTu
(oueHka) (choTo C.0. MoTaHUHON)

Fig. 2. Scheme of the studied Bidens fruit characters

(A - length of achene without awns, B — maximum awn
length, C — maximum achene width, D — minimum achene
width at the awn, E — achene base width, F — angle between
the most distant (opposite) awns, G — awn base width (mm),
H - length of the area with different colors of the rib and
interrib part at the awn, I — blotch development (assessment),
J - awn curvature in the lower part (assessment), K —awn
thickening at the base (assessment), L — degree of rib
hardness at the awn (assessment) (photo by S.0. Potanina)

the study established that it was impossible to accept
the hypothesis of a normal distribution of values, the
nonparametric Mann — Whitney test reduced to p-val-
ues was used to assess the similarity of the samples.
The value of the probability of random similarity less
than 0.05 was accepted as statistically significant for
the conclusion about the possibility of belonging to
different samples.

For each fruit, the following parameters were re-
corded: the length of the achene without awns (mm),
the maximum awn length (mm), the maximum achene
width (mm), the minimum achene width at the awn
(mm), the achene base width (mm), the angle between
the maximum distances (opposite) awns (degrees), the
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IUCK M3 CPOIIEHHBIX pebep» U «3allellKu B CBOEM
OCHOBAHUU SIBHO yTOJIIIIEHHbBIE (UyTh TOJIIE HIDKEIE-
’kaiero pe6pa). OTXOAAT OT TeJia IJI0/Ia Yy Th B CTOPO-
HYy, GOopMUPys 3aTeM HEOOJIBINON U3rubd BBEpx». [1pu
5TOM IPU3HAKY «yTOJIIEHNE NUCKa» U «YTOJIIEHNE
OCHOBaHUSA OCTeH (3allellOK)» B3aMMOCBA3aHbI. Ta-
KUM 06pa3oM, O0IIUY aJITOPUTM UCCIIEIOBAHUS BbI-
TISOUAT TaK: «IPUHAIJIEXKHOCTD K B. pilosa» = ((«manHa
TIJIOOB» / «IIMPUHA ILJIOHLOB») > 5) U («pa3BUTEI 60PO-
nmaBku» WU («pebpa He BhIPAXKEHBI», VI «yTONIIeHNE
OCHOBaHM 3aIIETIOK», 1 «3aIIeITKU U30THYTHIEY)).

Pe3ynbTaThl MPUMEHEHUS LAHHOTO aJITOPUTMA
Ha ITpeJiCTaBJIeHHOY BbIGOPKE OTPaXKeHb! B TabJI. 3.

Bce «JMHHBIE» MJIOMBI Y3KOIIJIOAHBIX Yepe
(sect. Psilocarpaea) mpaBUIbHO UAEHTUDUIIUPYIOTCS
KaK OTHOCSIIUECS K JAaHHOM CEKIIMU, B TO Ke BPeMsI
«KOPOTKUe» TLIOALI B. pilosa HeBepHO UIeHTUPUII-
pyroTcd B 19,4% ciyuaes, a «<KOPOTKUE» IJIOLLI UHBIX
BU/IOB Y3KOTLJIOAHBIX Yepe, HEBEPHO UIeHTUDUITUPY-
Tcda B 1,0% ciayuaes.

Hanuuure BbIpakeHHBIX 60pogaBoK (6aj CBbI-
me 1 — «[IpU3HAK BhIpakeH») HaAOJI0IAaeTCs ¥ BCEX
W3YYEHHBIX T'PYII. [IpU 3TOM Cpeau «IJIUHHBIX»
TJI0ZOB B. pilosa ¥ NHBIX BUAOB IIPHU3HAK BCTPEYAETCS
c 6IM3KO¥ yacToToH, 5,1% u 7,5% COOTBETCTBEHHO.
V «KOPOTKUX» IIJIONOB JAHHBIN IIPU3HAK BCTPeUaeT-
cg gamie: y B. pilosa OH TIpencTaBieH s 6OJIBIINH-
cTBa 107108 (56,3%), HO IOBOJIbHO XapaKTepPeH U JIJIs
uHbIX BuI0B (10,6%). Ha puc. 3 mpencTaBiieHbl ILIOIbI
B. subalternans ¢ IOCTaTOYHBIM IJIT HEBEPHOU UAEH-
TU(UKAIIVN T10 CYIIECTBYIOIIEN METOIVKE Pa3BUTHUEM
IAaHHOTO MpU3HAaKa.

OTcyTCTBUME KOMILIEKCA ITPU3HAKOB, YKa3aHHBIX
B MeTOAuKe s B. pilosa, HabtomaeTcs y BCEX TJIOIOB
WHBIX BUJIOB. B TO XKe BpeMSs IIPUCYTCTBUE KOMILIEKCA
NpU3HAKOB (C 110601 CTEeIIeHbI0 BIPAXKEHHOCTH) OT-
MevaeTcs TONbKO Y 18,7% «IIMHHBIX» TII0MIOB B. pilosa
u 8,7% «KOPOTKUX» ILJIOZIOB B. pilosa.

O6uire pesysbTaThl UAEHTUDUKALUU TIJIOL0B
B COOTBETCTBUU C JAEHCTBYIOIVNMU METOAUIECKUMU
yKa3aHUSIMU IPUBEIEHBI B Ta6JI. 4.

O61as MpaBUJIbHOCTh METOIMKY 3aBUCUT OT CO-
OTHOIIEHUS BUIOB, @ TAKXKE «IJIMHHBIX» U «KOPOTKUX»
TJIOZIOB B MCCJIeIyEMbBIX 00pasiiax, HO IIPU pacIipese-
JIEHUU, CXOJJHOM C TAKOBBIM B UCCJIEAYEMOM BBIGOPKE,
cocraBisgeT 69,4%. [Ipu 3ToM obparraeT Ha cebs BHU-
MaHNe BEPOSTHOCTh JIOXKHOOTPHUIIATEJIbHON HUIEH-
TU(UKAIIMY 11eJIeBOT0 Buaa B. pilosa, COCTaBIISIONIAS
54,8%. Takast HU3Kas o6IIas MPaBUIbHOCTD, 8 TAKXe
BEPOSTHOCTD JIOXKHOOTPHUIIATEIbHON UAeHTUPUKAIINL
11eJIeBOTO BUA, OTMeUeHHasa 6ojiee 4YeM B IIOJIOBUHE
cllydyaeB, XapaKTepusyeT NelCTBYIOIVEe MeToquue-
CKUe YKa3aHUs KaK He COOTBETCTBYIOIINE TPe6OBaAHU -
M KauecTBa JabopaTOPHBIX UCCIeT0BAHNY, IJIT KO-
TOPBIX peKOMEHJ0BaHa IIPaBUJIIbHOCTb He HUXe 95%.
B TO ’Xe BpeMs ITI0Ka3aHa BO3MOXKHOCTb [IPUMEHEHUS
METOIMYECKNX PEKOMEHIAIUY IJIs UAeHTU(DUKAIIUY
«KOPOTKUX» TIJIOZOB C ITPaBUJIbHOCTHIO Ia’ke BHIIIE,
yeM «IJIUHHBIX» (77,3% 1 62,1% COOTBETCTBEHHO), HE-
CMOTPS Ha TO, UTO JaHHAA UAeHTUDUKAIIYS He Ipe-
ycMaTpUBaJach Ipy pa3paboTKe METOANUECKUX PEKO-
MeHIaInA.

st n3y4eHUs BOTIPOCA IPUMEHUMOCTHU B U EH-
TU(GUKAIMY TLIOZ0B B. pilosa MHBIX MOP(HOJIOTUIECKUX
MIPU3HAKOB OBbLI IIPOBENEH UX aHaJIM3 IIPK COIIOCTaB-
JIEHUU «JIJIMHHBIX» IIJI0HO0B B. pilosa ¢ «IJIUHHBIMU»

awn base width (mm), length of the area with differ-
ent colors of the rib and interrib part at the awn (mm),
blotch development (point), awn curvature in the lower
part (point), awn thickening at the base (point), the de-
gree of rib hardness at the awn (point). The character
assessment was carried out in accordance with the il-
lustrations and descriptions in the guidelines (Method-
icrecommendations..., 2015). The measurements were
carried out with a resolution of 0.01 mm. The diagram
of the studied characteristics is shown in Fig. 2.

We found other characters not suitable for la-
boratory research, since they are visible only in a re-
search-grade stereo microscope or an electron micro-
scope, which are not available in testing laboratories.

RESULTS AND DISCUSSION

The results of the study of 431 fruits presented below
are divided into 4 groups: “long” (internal) B. pilosa
fruits (designated “B. pilosa1”, 107 pcs.), “short” (exter-
nal) B. pilosa fruits of (designated “B. pilosa s”, 103 pcs.),
“long” (internal) fruits of other narrow-fruited Bidens —
B. bipinnata, B. subalternans and B. parviflora (designated
“other species 1”, 117 pcs.), “short” (external) fruits of
other narrow-fruited Bidens of the same three species
(designated “other species s”, 104 pcs.). The logic of
this division is determined by the range of values of
the guideline indicator (Methodic recommendations...,
2015) as “B. pilosa identified” — “B. pilosa was not identi-
fied,” as well as the fact that the specified guidelines do
not include the possibility of identifying “short” fruits.

As aresult of measurements and assessments, the
characters values were obtained, the statistics of which
are given in Table 2.

As the first step of identification, the 2015 guide-
lines (Methodic recommendations..., 2015) determine
whether fruits belong to narrow-fruited Bidens based
on the criterion “the fruit length is more than five times
the width”. At the next step, B. pilosa fruit identifica-
tion is carried out, which includes all fruits with pro-
nounced blotches (“obviously raised, with a more or
less pronounced part, colored orange-brown”), as well
as fruits with a complex of three characters: “The ribs
at the top of the main body of the fruit are poorly deve-
loped. Their color practically coincides with the color
of the interrib space at the same level”, “the base of the
hooks (the top of the fruit) forms a more or less clearly
defined thickened disk of fused ribs” and “the hooks at
their base are clearly thickened (slightly thicker than
the underlying rib). They move away from the fruit
body slightly to the side, then forming a slight upward
bend.” In this case, the signs of “thickening of the disc”
and “thickening of the awn base (hooks)” are interre-
lated. Thus, the general research algorithm looks like
this: “belonging to B. pilosa” = ((“fruit length” / “fruit
width”) > 5) AND (“blotches developed” OR (“ribs are
not expressed” AND “thickening of the bases hooks”,
and “curved hooks”)).

The results of applying this algorithm on the pre-
sented sample are reflected in Table 3.

All “long” fruits of narrow-fruited Bidens (sect. Psi-
locarpaea) are correctly identified as belonging to this
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NWOEHTUDOUKALNA

IDENTIFICATION

Ta6J1. 2. Pe3y/IbTaThl U3MEPEHU/OLleHUBaHN MMPU3HAKOB ILJIOI0B
Table 2. Results of measurements/evaluation of fruit characters

o & o B - 5w
- N - N - - U
A 2 g2 g3 A 2 g2 7 8
— 7] [3) [3) — wn Q
s sz 58 Eg § § E2 B2
=2 =2 QL n o= =2 = @ n o=
= = 2L 2.0 3 = 2L 22
MpusHak/ Character/ = = z A z 2 MpusHak/ Character/ = = £ 2z £ &
- Q Q = s = s . L. Q Q = e [Sh=]
cTaTUCTUKa  statistic & ¥ ¥ © ¥ © CTaTUCTHUKA statistic & > ¥ © ¥ ©°
SSE?,MKH o Si;nple size. 107 103 117 104 MenvaHa Median 62,26 74,83 32,46 47,75
DKM, IT. DCS. 3-i kBapTmib 3 quartile 77,66 93,15 42,30 59,60
JJTHHA CeMAHKH Ges ocTeid (M) Makcumym  Maximum 130,55 172,96 94,03 136,78
length of achene without awns (mm)
— MIMPUHA OCHOBAHUS OCTH (MM)
MuHUMyM Minimum 7,09 3,53 8,97 4,11 awn base width (mm)
1-ti kBapTuib 1% quartile 9,17 4,83 11,75 6,41 MuHIMYM Minimum  0.09 0.09 009 009
Menuana Median 10,13 5,42 13,85 8,20 1-ii kBapTuaib  1stquartile 0,14 0,15 0,15 0,16
3-u KBapTUJb 3rd quartile 11,65 6,16 16,24 9,75 MeﬂI/IaHa Median 0.15 017 0.18 0,19
MakcuMym Maximum 17,21 7,82 18,30 14,96 3-# kBapTmib 3" quartile 0,18 0,20 0,20 0,21
MaKCHMAJIbHAs JJIUHA OCTH (MM) MakcuMyM  Maximum 0,25 0,32 0,29 0,28
maximum awn length (mm)
— JJIMHA yYacTKa C pa3InYHON OKpPacKoi pedpa
MuHuIMYyM Minimum 1,04 0,74 1,49 0,77 1 Mexpe6epHoll 9acTu y ocTH (MM)
1-#f kpapTanb 1%quartile 2,23 1,73 2,48 1,72 lenth of tl.1e area with different colors of the rib
- and interrib part at the awn (mm)
MenuaHa Median 2,61 2,07 3,14 2,21 —
- - MuHUMYyM Minimum 0,00 0,00 0,00 0,00
3-1i kBapTwib 3" quartile 2,99 2,49 3,68 2,57 - -
- 1-i kBapTunb 1%quartile 0,00 0,00 0,44 0,00
MakcuMyM Maximum 3,77 3,69 5,27 4,38 -
MenuaHa Median 0,00 0,00 0,70 0,00
MaKCUMaJIbHas IUPUHA CEMSIHKY (MM) - . -
maximum awn length (mm) 3-i1 kBapTwib 3" quartile 0,60 0,00 1,11 0,00
MunmMyM Minimum 0,48 0,47 053 0,65 MakcumyM Maximum 1,60 0,00 2,78 0,77
- - % DK3EeMILIISIPOB)
1-#1 kBapTuib 1stquartile 0,65 0,78 0,70 0,84 PasBATHe 60POAABOK (% p
P d blotch development (% samples)
MenuaHa Median 0,70 0,92 0,81 0,92 .
A 0 6aJtoB 0 point 22,4% 4,9% 65,0% 15,4%
3-ii kBapTuiib 3™ quartile 0,79 0,99 0,90 1,03 B
P q 1 6am 1 point 701% 24,3% 29,9% 74,0%
Maxkc Maximum 1,00 1,25 1,36 1,29 B
arym X 2 Ganma 2points  7,5%  47,6% 51% 9,6%
aJbHa ace KU Y OC -
e S e A () 3 Ganma 3points  0,0%  23,3% 0,0% 1,0%

minimum achene width at the awn (mm)

MuHUMyM Minimum 0,19 0,27 0,20 0,32
1-u kBapTuab 1%t quartile 0,34 0,56 0,36 0,54
MenuaHa Median 0,39 0,64 0,41 0,62
3-u kBapTwib 3" quartile 0,48 0,72 0,47 0,67
MakcuMyM Maximum 0,74 1,03 0,72 0,90
IIMprHA OCHOBAaHUSA CEMIHKY (MM)
achene base width (mm)
MUHUMYM Minimum 0,38 0,38 0,37 0,38
1-t1 kBapTuib 15 quartile 0,50 0,57 0,59 0,54
MepuaHa Median 0,55 0,64 0,68 0,65
3-i1 kBapTwiib 3™ quartile 0,63 0,70 0,76 0,76
MaxkcuMyM Maximum 0,80 0,88 1,04 0,98

YTOJI MEX/Iy MaKCUMAaJIbHO OTCTOSIIIUMU
(IIPOTUBOIIOJIOKHBIMU) OCTSMU (I'PajLyChl)

KCKPUBJIEHVE OCTU B HIKHEH YacTH (% 3K3eMILISIPOB)
awn curvature in the lower part (% samples)

0 6asI0B 0 point 33,6% 38,8% 88,0% 83,7%
1 6asn 1 point 55,1% 55,3% 12,0% 15,4%
2 6aua 2 points 11,2% 5,8% 0,0% 1,0%
3 basuta 3 points 0,0% 0,0 0,0% 0,0%

YTOJIIEHYE OCTU B OCHOBaHUY (% 9K3EeMILJISIPOB)
awn thickening at the base (% samples)

0 6aJ1I0B 0 point 61,7% 71,8% 79,5% 90,4%
1 6asn 1 point 37,4% 28,2% 20,5% 7,7%
2 6asuta 2 points 0,9% 0,0% 0,0% 1,9%
3 6aJsuta 3 points 0,0% 0,0% 0,0% 0,0%

BBIPA’KEHHOCTD pedep y ocTU (% 3K3eMILISIPOB)
degree of rib hardness at the awn (% samples)

angle between the maximum distances (opposite) 0 basnos 0 point 77,6% 100,0% 21,4% 98,1%

awns (degrees) 1 6asmn 1 point 22,4% 0,0% 64,1% 1,9%
MuHuUMyM Minimum 14,89 30,09 3,88 5,68 2 6aJuta 2 points 0,0% 0,0% 14,5% 0,0%
1-in kBapTuib 1S‘quartile 45,08 64,13 24,70 33,86 3 6aJuta 3 points 0,0% 0,0% 0,0% 0,0%
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NWOEHTUOUKALMUA IDENTIFICATION

Tao6J1. 3. Pe3yJIbTaThl MCCJIEI0OBAHUA IIJIOAOB Ha IPUHAAJIEKHOCTD K B. pilosa
Table 3. The results of the fruit study for belonging to B. pilosa

KoJsinuecTBO IJIOZI0B

N3 uux: From them:

C IJINHOI, 6oJiee

E
| YyeM HITUKPATHO KOJINYECTBO IVI0JI0B KOJIUYEeCTBO IIOZOB HUTOrO,
) 4 npeBbIaeit C BbhIpasKeHHbIMH C KOMILJIEKCOM MPU3HAKOB OTHECEHHBIX
§. 2 WHUPHHY, WT. 6opomaeskamu (> 1 6ayuia), mt. (> 0, > 0, = 0 6a/LUI0B), IIT. K B. pilosa, uIT.
© & (% oro6bema BeIGOPKH) (% OT 06'beMa BhIGOPKH) (% oT o6'bemMa BbIGOPKHU) (% OT 06'BEMA
] 'g Number of fruits with number of fruits number of fruits with BbIGOPKU)
5 =, alength more than five with pronounced blotches a complex of characters total classified
I'pynma & § times the width, pcs. (> 1 point), pcs. (>0, >0, =0points), pcs. as B. pilosa, pcs.
Group © v (% of sample size) (% of sample size) (% of sample size) (% of sample size)
B. pilosa 1 107 107 (100,0%) 8 (7,5%) 20 (18,7%) 28 (26,2%)
B. pilosa s 103  83(80,6%) 58 (56,3%) 9 (8,7%) 67 (65,0%)
WHbIE BUJBI | o o o o
other species 1 117 117 (100,0%) 6 (5,1%) 0 (0,0%) 6 (5,1%)
WHBIE BUZDI S 103 (99,0%) 11 (10,6%) 0(0,0%) 11 (10,6%)

other species s

Fig. 3. Development
6opopaBok Ha HekoTopbix  of blotches on some

Puc. 3. PasButue

B. subalternans fruits
(photo by S.0. Potanina)

nnopax B. subalternans
(cpoTo C.O. MoTaHuHOW)

TIJI0JIaMY WHBIX BUJOB 1, COOTBETCTBEHHO, «KOPOTKUX»
TIJI0JI0B B. pilosa ¢ «<KOPOTKUMU» TLJIOJJaMU UHBIX BUZOB.
B Ta6u. 5 moKazaHbl pPe3yJbTaThl CTATUCTUYECKOTO
aHaau3a MIPUHA/IJIEKHOCTY K PA3JIMYHBIM BBIGOPKAM,
0603HaUeHHbBIE KaK «CTaT.» ¥ BRIPa)KeHHbIE P-YPOBHEM
3HAYMMOCTH, ¥ OLIEHKU JIOJIX ILIOZOB B. pilosa c coBma-
JleHVeM IPU3HAKOB C UHBIMU BUIaMU, 0003HAUEHHbBIE
KaK «COBIL.».

O6paraeT Ha cebs BHUMaHMe TOT (paKT, UTO IIpHU
3HAYMTEIbHON JI0JIe CTAaTUCTUIYECKU JOCTOBEPHO Pas-
JIMYARIIUXCS TTPU3HAKOB (11 13 12 Y «IJIMHHBIX» [1JI0-
OB U 6 U3 12 y «KOPOTKUX» ILJIOJIOB) HU TI0 OJTHOMY
W3 HUX HEBO3MOXXHO TOUHO OTJIMYMTh ILJIOALI B. pilosa
OT IJIOZOB MHBIX BUJOB 13-3a 3HAUUTEJIbHOTO Iepe-
KPBITHUS AMalla30Ha BO3MOXKHBIX 3HAUEeHUH. JlaHHAadA
CUTyalus TOBOPUT O BBICOKOU /I0JI€ COBITAJIEHUS IMa-
11a30HOB a6COJIIOTHBIX 3HAUEHUH MPU3HAKOB IIPU UX
PasHOM pacupeneieHNH, UYTO I03BOJIIEeT UAeHTU(U-
IUPOBATh IJIOMBI TyTEM CPABHEHUS 3HAUUTEIbHBIX
BBIOOPOK TIPU OTCYTCTBUY BO3MOXXHOCTU UAEHTUDU-
Kallu¥ eIMHUYHBIX IJIOLOB C IpHeMJIeEMOl Jabopa-
TOPHOU ITPaBUJIbHOCTHIO (BbIIIE WX PaBHO 95%).

Kak BapuaHT pelileHUs Po6JieMbl, MOTYT OBIThH
WCIIOJIb30BaHbl KOMIIJIEKCHI IPU3HAKOB, BEIpa)kaeMble

section, while “short” fruits of B. pilosa are incorrectly
identified in 19.4% of cases, and “short” fruits of other
narrow-fruited Bidens species are incorrectly identified
in 1.0% of cases.

The presence of pronounced blotches (score over
1 - “pronounced character”) is observed in all studied
groups. Moreover, among the “long” fruits of B. pilosa
and other species, the character occurs with a simi-
lar frequency, 5.1% and 7.5%, respectively. In “short”
fruits, this sign is more common: in B. pilosa it is present
in the majority of fruits (56.3%), but is also quite charac-
teristic of other species (10.6%). Fig. 3 shows B. subalter-
nans fruits with development of this character sufficient
for incorrect identification using the existing method.

The absence of the characters complex specified
in the method for B. pilosa is observed in all fruits of
other species. At the same time, the presence of the
characters complex (with any degree of severity) is not-
ed only in 18.7% of “long” B. pilosa fruits and 8.7% of
“short” B. pilosa fruits.

The general results of fruit identification in accor-
dance with current Methodic recommendations (2015)
are given in Table 4.

The overall accuracy of the technique depends on
the species ratio, as well as “long” and “short” fruits
in the studied samples, but with a distribution similar
to that in the studied sample, it is 69.4%. At the same
time, the probability of false negative identification of
the target species B. pilosa is 54.8%. Such a low overall
accuracy, as well as the probability of false negative
identification of the target species, noted in more than
half of the cases, characterizes the current guidelines
as not meeting the quality requirements of labora-
tory tests, for which a correctness of at least 95% is
recommended. At the same time, the possibility of us-
ing Methodic recommendations (2015) for identifying
“short” fruits with accuracy even higher than “long”
ones (77.3% and 62.1%, respectively) is shown, despite
the fact that this identification was not included in the
development of the guidelines.
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NWOEHTUOUKALMUA IDENTIFICATION

Ta6J1. 4. Pe3ybTaThl UAeHTH(UKAIIMHY ILJIOZ0OB MCCJIELyeMOii BBIGOPKU KakK B. pilosa
Table 4. Results of identification of fruits of the studied sample as B. pilosa

JI0KHOTIOJI0KUTEJIbHBIX JI0KHOOTPUIIATEJIBHBIX IIpaBUIIbHBIX
pe3yabTaToB, wT. (% pe3yabTaToB, IIT. pe3yabTaToB, IT.
06'beM BHIGOPKHU, OT 00'beMa BHIGOPKH) (% oT 06'beMa BBIGOPKHN) (% oT 06'beMa BIGOPKH)
Ipynma IIT. False positive results, pcs. False negative results, pcs. Correct results, pcs.
Group Sample size, pcs. (% of sample size) (% of sample size) (% of sample size)
B. pilosa 107 = 79 (73,2%) 28 (26,2%)
B. pilosa s 103 - 36 (35,0%) 67 (65,0%)
VHBbIE BUJBI | o B o
other species 1 L7 6(5,1%) 111 (94,9%)
VHbIE BUIBI S 104 11 (10,6%) _ 93 (89,4%)

other species s

Bcero o Bupmam: Total by species:
B. pilosa 210 - 115 (54,8%) 95 (45,2%)

MHbI€ BUbI

9 bl 0,
other species 2zl 17.(7,7%) 204 (92,3%)

Bcero mo Tunam: Total by species:

Lnunsie> 224 6(2,7%) 79 (35,3%) 139 (62,1%)

llong

S «<KOPOTKUE» o o 9

s short 207 11 (5,3%) 36 (17,4%) 160 (77,3%)

Beero: 431 17 (3,9%) 115 (26,7%) 299 (69,4%)

Total:

KaK MHJIEKChI WJIN JIOTMUecKue BblpakeHus. B Tabi. 6 To study the issue of applicability of other mor-
IpUBEIEeHBI 001IMe UTOTY aHAJN3a OTAEeJIbHBIX KOM- phological characters in the identification of B. pilosa
TIJIEKCHBIX WHIEKCOB IPYW COITOCTABJIEHUM, aHAJO- fruits, their analysis was carried out by comparing the
TUYHOM IIpeJCcTaBIeHHOMY B Tabj. 5. [Ipu 3TOM UH- “long” B. pilosa fruits with the “long” fruits of other spe-
IeKChl «YIarHeHne mioga (IauHa / MaKc. IIUPUHA)», cies and, accordingly, the “short” B. pilosa fruits with
«CyxeHue y oct (MaKc. MUPUHA / MUH. IMUPUHA)», the “short” fruits of other species. Table 5 shows the

Ta6.J1. 5. CoBItajieHue IJI1070B B. pilosa 1o 3HaYeHUAM NMPU3HAKOB C UHBIMU BUIAMU
Table 5. Matching of B. pilosa fruits in character values with other species

~~
5 5 oz EERE
: TITANOTE
] g E 3 858 & T © g2 9
¥ 2 s g 2o0= o @ g o Eos HE
0 = @ B o »8 & ~E B -] a o=
=] = o ] Q - O = ® »n EhS] < S 2]
s g s E EE2 SEZx 22 8§ a ES Eo
3 B g Z E o573 ESES 8§ E 5 Eg 8%
o by
CAR=T S g o 8 ZoE E 5555 & § = 8s 2%
0 9 o= < [ = o = & S - o =] o2
s Eg S8 E T © s EE o RS8E2 2E m o g2 8¢
g S&w £E =2 E E £ E% g SEEE 8% = £ 2t g E
g2 Hg 5 s Sa&% &8t Bz E S sz 8%
% s o = o g 9 g o T s Q= = 0@ F 9 [ 5 ] N © =9
=8 EE = @& st ZE2 E2%¥E, S5 ggifEg Hg 3 = Eow a&
Z5 £2 SE g&£ 8§52 9= ESEE g% Fofg &9 g & 8&5 5=
s g S 4%z 4& 0% 58 x»co5 5% ofcc 83 ¥ E2F o5 98=2F%
2 T £ B = Q5% 8% HEES= 3 8 Q% 3 < & ©5 E& EFRJ
E5 8% dE 2E SE5E of £88% 8 E2E5= f% EofE 235 EGE
R sc Ef EF EEZ =Ze Y=52F Es SScF kB BESG S #ow
E & £ S5E SE SEE Ec¢ Eoo 82 Zmere S5 FZo52 * Zo?
== =bl) 2% Z = =N-E [= A l;'o'gng. Qo EQ-’OD_‘: n 2 gogd B = o = 2
z 2 E§ S8 S8 S3E& =S gpes E: E©EL 85 Sg8z:2 £ Fge
=G Ha == == =285 Ha »ELS Ha Haa?S am SE828 »a Ac s
1, crar.
| stat 0,00 0,00 0,00 0,87 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
1, coBn
| match 77% 98% 99% 98% 100% 95% 100% 100% 100% 89% 99% 100%
S, CTar.
Sy ciat 0,00 0,41 0,15 0,09 0,71 0,00 0,01 0,32 0,00 0,00 0,00 0,16
S, COBIL.
s match 96% 99% 95% 96% 100% 98% 97% 100% 100% 100% 100% 100%
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WOEHTUOUKALMA  IDENTIFICATION

Ta6J1. 6. CoBrageHue 11008 B. pilosa

I10 KOMIIJIEKCHBIM MHJJEKCaM C MHBIMU BUJIaMU

Table 6. Matching of B. pilosa fruits with other
species according to complex indices

Fruit elongation (length / max. width)
Narrowing at the awn (max. width /
min. width)

Cy:;keHue y ocTH (MaKc. IiMpuHa /

MUH. IIUPUHA)
HuTerpajabHas mopomeTpus

VYavuenwue mioaa (ouiuHa /
Integral morphometry

MaKC. LINPUHA)
HHTerpaJbHbIiI 6a

VYaauHeHue IUI0Aa =
Fruit elongation *
narrowing at the anw
Integral score

I'pynna/mpusHak
Group/character
CyKeHHe y 0CTH

TloJIHbIN UHAEKC
Full index

0,00 0,00

o
[=)
S

0,0

S
=
o
S

1, coBII.

0,
1, match. 85%

86% 72% 84%

41%

S, CTaT.

s, stat. Uy

0,00 0,00 0,00 0,00

0,00

S, COBIL.

0,
s, match. 82%

86% 96% 82% 100%

75%

«YOJUHEeHUE TIoJA * CYKEHUE Y OCTU» BhIUMCIEHBI
C HCIIOJIb30BAHUEM IIEPBUYHBIX BEJIMYNH, a UHIEK-
cbl «/IHTeTrpanabHbIN 6aji», «THTerpajsbHas Mopgo-
MeTpusi» U «[10JHBIN UHIEKC» — C UCIIOJIb30BAHUEM
HOPMAaJIM30BaHHBIX BEJIUYNH C IIPUBEIEHNEM K JHa-
na3oHy oT 1 mo 2. HaeKce «VHTerpaJabHBIA 6asi»
BBIUMCJIEH, BKJII0UYas TOJIbKO OlleHMBaeMble B Hajljiax
npusHaky, «MHTerpaibHasg MOP(GOMETPUI» — TOJIBKO
n3MepsieMble TPU3HAKY U «I1OJTHBIN UHIEKC» — KOM-
OMHAIIWIO BCEX ITPU3HAKOB.

Bce KoMIJIEKCHbIE UHEKChI CTATUCTUYECKHU 0~
CTOBEPHO pas3invanTcs I B. pilosa 1 UHBIX BUJIOB,
HO IIPY 3TOM OHU TaK)Ke HEJJOCTATOYHBI JIJIST UIEHTH-
puKan My efUHUYHBIX IIJIOLOB C IIPpUEMJIeMO J1abo-
PaTOPHOM MPaBUIbHOCTBIO (BBIIIE WX PABHO 95%).
B TO ’Xe BpeMsI KOMILJIEKCHbIE UHIEKCHI 1al0T 60Jib-
LIy TIPABUJIBHOCTD TIPU UAEHTUMUKAIIMY 10 CPaB-
HEHUIO C eIUHUYHBIMHY ITPU3HAKAMU, COOTBETCTBEHHO
(B emmHUIIAX, 06PATHBIX CXOJCTBY): 59% mpoTuB 23%
IJIsT «IJIMHHBIX» ITJI0A0B B. pilosa 1 25% mpoTus 5%
LIS «<KOPOTKUX» TLIONOB B. pilosa. [IpuMeHeHMe TaH-
HBIX METOZOB UIEHTU(DUKAIIUY Ha TECTOBOU BIGOPKE
o6ecreynT MPaBUIbHOCTDb, PABHYI CyMMe BEPHBIX
UIeHTUGUKANUHA KaXXIO0W TPYIIIbI TJIOAO0B, JAeJIeH-
HOI Ha oblee KoJn4ecTBO aogoB: (117 + 104 + 107 =
59% + 103 = 25%) / 431=71,9%.

3AKJ/IIOYEHUE

B maHHOM MCCJIeJOBAaHUM Ha 3HAUYUTEJIbHOM 06beME
MaTepuaa mMupoKoro reorpaduyeckoro oxsara (Ce-
BepHas u IOxHas AMepuka, EBpora, A3us, Adprka) u3-
y4ueHbl MOp(oJoTrUecKre MPU3HaKy MJI0L0B COPHBIX
Y3KOILIOIHBIX uepen, (Bidens sect. Psilocarpaea). TToka-
3aHa HU3Kas TPAaBUIbHOCTD UCIIOJIb3yeMOU B HACTOSI-
1Ilee BpeMsI METOAUKU UAeHTU(PUKAIIUN YePeIbl BOJIO-
cucTotii B. pilosa 74-2015 MP BHUUKP, cocTaBisomnas
Ha TECTOBOU BhIOOPKE 69,4%, UTO 3HAUUTEIHBHO HUXKE
npueMJieMo¥ JabopaTopHOM MPaBUIbHOCTU B 95%.

results of statistical analysis of membership in vari-
ous samples, designated as “stat.” and expressed by the
p-level of significance, and estimates of the proportion
of B. pilosa fruits with the same characteristics as other
species, designated as “match.”.

Noteworthy is the fact that with a significant pro-
portion of statistically significantly different charac-
ters (11 out of 12 in “long” fruits and 6 out of 12 in
“short” fruits), none of them can accurately distinguish
the fruits of B. pilosa from the fruits of other species due
to a significant overlap in the range of possible values.
This situation indicates a high degree of coincidence
in the ranges of absolute values of characters with
their different distributions, which makes it possible
to identify fruits by comparing large samples in the
absence of the possibility of identifying single fruits
with acceptable laboratory accuracy (greater than or
equal to 95%).

As a solution to the problem, characters complex-
es expressed as indices or logical expressions can be
used. Table 6 shows the general results of the analysis
of individual complex indices with a comparison simi-
lar to that presented in Table 5. In this case, the indices
“Fruit elongation (length / max. width)”, “Narrowing at
the awn (max. width / min. width)”, “Fruit elongation
* narrowing at the awn” are calculated using primary
values, and the indices “Integral assessment”, “Inte-
gral morphometry” and “Full index” — using normal-
ized values with reduction to the range from 1 to 2. The
“Integral assessment” index is calculated, including
only the signs assessed in points, “Integral morphome-
try” —only the measured characters and “Full index” -
a combination of all characters.

All complex indices are statistically significantly
different for B. pilosa and other species, but they are
also insufficient to identify single fruits with acceptable
laboratory accuracy (greater than or equal to 95%). At
the same time, complex indices provide greater accu-
racy in identification compared to single characters,
respectively (in units inverse to similarity): 59% versus
23% for “long” B. pilosa fruits and 25% versus 5% for
“short” B. pilosa fruits. Application of these identifica-
tion methods on a test sample will provide a correct-
ness equal to the sum of correct identifications of each
group of fruits divided by the total number of fruits:
(117 +104 +107 %« 59% + 103 « 25%) / 431=71,9%.

CONCLUSION

In this study, using a significant amount of material
over a wide geographical scope (North and South Ame-
rica, Europe, Asia, Africa), the morphological characte-
ristics of the narrow-fruited Bidens were studied (Bidens
sect. Psilocarpaea). The accuracy of the currently used
identification method for B. pilosa 74-2015 MR VNIIKR
has been shown to be 69.4% on the test sample, which
is significantly lower than the acceptable laboratory ac-
curacy of 95%. Identification methods for B. pilosa fruits
based on the use of other measured or assessed cha-
racters and their combinations have been studied. The
best accuracy was shown when using complex indices
with a combination of all studied fruit characteristics,
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V3ydeHbl BapuaHThI UAeHTU(MUKAIIVY TJI0110B B. pilosa
Ha OCHOBaHWY MCITOJIb30BAHUS MHBIX U3MEPSIEMbIX WJIA
OIIEHMBAEMBIX NTPU3HAKOB U UX KOMOMHAaIMH. [Tokaza-
Ha JIyulias IPaBUJIbHOCTD IIPU UCIIOIb30BAaHUU KOM-
TJIEKCHBIX MHIEKCOB C KOMOUHAIIMEN BCeX U3yUYEeHHBIX
MIPU3HAKOB IIJIOMIOB, TO3BOJISIONIAS JOCTUTHYTD 71,9%
BEPHBIX UAEHTU(MUKAIIUYN Ha TECTOBOM BbIOOPKE. B TO )xe
BpEMS B Pe3YJIbTATE UCCIIEOBAHMS He BhIIBJIEHO ITPU-
3HAKOB MJIY KOMOWHAIIUH ITPU3HAKOB, ITO3BOJISIOIIUX
UOeHTU(UIIUPOBATD TLUIOALI B. pilosa ¢ TIpueMJIeMO
J1abopaTOPHOM MPaBUIBHOCTBIO (95%), UTO TIO3BOJISIET
clleJiaTh BBIBOJIBI O HEOOXOMMOCTHY pPa3paboTKu Me-
TOZA UIEHTU(UKALMY, OCHOBAHHOI'0 Ha UHBIX TIPU-
3HaKax, HallpuMep Ha TeHEeTUYECKUX 0COGEHHOCTSX.

Pe3ynbTaThl MCCIIEOBAHMS MOTYT GbITh BHEPE-
HBI B UCTIBITATEJIbHBIX JIA60PATOPUSIX JIJI5I BRIPDAXKEHUS
HEOTIPeleJIEHHOCTU UCITOJIb3yeMoro MeToma (VMHB. N2
74-2015 MP BHUUKP) gng neneit coorBercTBus 'OCT
ISO/IEC 17025-2019 kak BeposiTHOCTU 69,4% (0,694)
TTOJIyYEHUS TPAaBUIJIBHOTO PE3YJIbTaTa.

Pa6oTa BBITIOJIHEHA B paMKaX roCylapCTBEHHOTO
3azaHusg MUHUCTEPCTBA HAYKU M BhICIIETO 06pa3o-
BaHus Poccuiickoit ®emepanuu (N2 123042500048-5
«Pa3zpaboTka MOJIEKYISIPHO-TEHETUYECKUX U MOP(dO-
JIOTMYECKUX METOJIOB UIeHTU(UKAIIUY COPHBIX BUJ0B
pacTeHU, BKIIOUEHHBIX B EQWHBIN ITepeueHb KapaH-
TUHHBIX 00beKTOB EAJC»).

Baazodaprocme. ABTODBI BEIPaXKAIOT [IPU3HATENb-
HOCTb KOJIJIETaM, BHECUIXM CBOI BKJIaJ, B IIOIOJHEHE
foTaHUYeCcKUX KoJuleKIui ®I'BY «BHUUKP», a uMeH-
Ho: C.I0. MyxaHoBy, H.B. lJunkeBuuy, E.M. BoIKOBOI1,
B.[. Boukuny (I'BC), M.O. KouznpaTtbeny, U.A. lllaHIie-
py (I'BC), E.B. Komaposy (BHVKO3), [I.I. KacaTkuHy,
I.JI. Benkuny, 10.A. JloBuioBotii, 41.H. KoBasenko, M.T. Ko-
BaJieHKo, 10.P. Kounesy, JI.E. [[eMyIIKUHOM.
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allowing to achieve 71.9% of correct identifications on
the test sample. At the same time, the study did not
reveal any characters or character combinations that
would allow identifying B. pilosa fruits with acceptable
laboratory accuracy (95%), which allows us to draw
conclusions about the need to develop an identification
method based on other characteristics, for example, ge-
netic characteristics.

The results of the study can be implemented in
testing laboratories to express the uncertainty of the
method used (Inv. No. 74-2015 MR VNIIKR) for the pur-
pose of compliance with GOST ISO/IEC 17025-2019 as
a probability of 69.4% (0.694) of obtaining the correct
result.
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rocamaenuenrs [ PEPOMOHHDIE
BCEPOCCUNCKUA LI,EHTP ‘ el

A oTEY <BrKE, JIOBYLL KM
drey «-BHUNKP» Qw

dDepOMOHHbDbIE JIOBYLUKU MO3BONSAIOT B KOPOTKME CPOKM M Ha
6onbwKnx TeppuTopuUsax 3pPeKTUBHO U ONepaTUBHO BbIABNATb
oyaru 3apa>eHusi HAaCeKOMbIMU-BpeaAUTeNaIMU, NpeaoTBpaLLaTh
MX pacrnpocTpaHeHMe N ycrnewwHo 60poTbCH C HUMMN.

l 4

ACCOPTUMEHT ®EPOMOHHDbIX JTOBYLWIEK

BPEOAUTEJIN OBOLUHDbIX KYJ1IbTYP BPEOWUTENU NNOOOBbIX KYJIbTYP
A3naTtckag x/IornKoBas CoOBKa A3paTtckada arooHas gposodunia
BocknuvuaTenbHas coBka BocTo4yHasa nnogoxkopka

[OblHHaa Myxa [po3meBas NMMCTOBEPTKA

3anagHbli KyKYPY3H bl XKYK [dpeBecHuLa BbeaMBas

3anagHbiv LBETOYHbIN (KAaNMPOPHUNCKUI) TPUMIC  KanndopHMIMCKasa LLMTOBKA

3enieHad cagoBas COBKa KopnyHEeBO-MpaMOpPHbIM KoM
KanycTHas coBKa HoBo3enaHackasa nuctoBepTka
KaptodenbHada Monb lNepcrnkoBaa NIogoXKopka

Manada HazeMHas CoBKa MNoMepaHLeBas LMTOBKA

O31Masa coBKa CnuBoBagd NMa1ogoXKopkKa
CoBKa-UMCUIOH CMOpOOMHOBagA CTEKNAHHMLA
XNonKoBasi COBKa CpefnmseMHoOMOpPCKada MNaogoBaga Myxa
YepeeL, KoMcTOKa TyToBag LWMTOBKA

LLlenkyH nonocaTbl MOCEBHOM dpyKTOBas NonocaTas Mosb
FO)KHOaMepUKaHCKaa ToMaTHasa Mosb A6M10HHAA NIOAOKOPKA

A6NoHHaa Myxa

BPEOUTEIIN 3ANACOB BPEOUTEJIN NNECA

AMOGapPHbIN OONTOHOCKK A3MaTCKUIM ycad

Bonbluon MyYHOM XpyLLaK AMepurkaHckasa 6enas 6abouka
3epHoBag OrHeBKa AMEPUKAHCKMIN KOKOHOMPAL,
3epHoBada Mosb MpaBep 0ObIKHOBEHHbIM
KanpoBbl »yK 3oM10TrCTasg ABYXMNATHUCTaa COBKa
KyKypy3Hbl1 LOMFOHOCUK KawTaHoBag MMHMpPYtOLLAsa MOsb
MenbHMYHaa orHeBKa Kopoen-tunorpad

MnaTaHas Monb JlecHOWM KoMbYaTbIN LLUENKOMPAL,
PrcoBbIN 0OATOHOCUK HenapHbin wenkonpan
Tporogepma MaMeH4Bad CaMLlmnToBaa orHeBKa
TporogepmMa yepHas CnBUPCKMI Lenkonpan,
XNe6HbIV TOUMNNbLLMK CocHoOBag CoBKa

XronkoBas MoJslb COCHOBbIV LLUENKOMPAL,

XpyLuaku poga Tribolium Ycauun poga Monochamus
YeTblpexnaTHMUCTasa 3epHOBKa LLlenkonpsan-MoHaLlleHkKa

IOykHas ambapHasa orHeBKa LLlecTn3y6bin Kopoen
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AHHOTAIUA
[IIupoKme TOPTOBbIE CBSA3U C 3apybeXHBIMU CTpa-
Hamu, obecrievueHre IPOJOBOJbCTBEHHOM Ge3omac-
HOCTHU CTPaHBI 1T0 3¢PHOBBIM PeCypcaM, BO3POCIINHI
00bEM TIEPEBO30K CEJIbCKOXO3SIMCTBEHHBIX I'PY30B
MMOCTOSTHHO CO3Jal0T BO3MOXKHOCTH 3aHOCA M pac-
MIPOCTPAHEHUS CEMSH OTACHBIX COPHBIX PACTEHUH.
CBOEeBpeMEHHOE BBISBJIEHUE B MOJKAaPaHTUHHOU
MIPOJYKIIUY CEMSIH U TJIOZIOB COPHBIX PACTEHUI UMEET
60JIbIIIOE 3HAUEHUE.

B 2023 1. mogkapaHTuHHAg npoayknuga CtaBpo-
MTOJIbCKOTO Kpast (AJIleKCaHAPOBCKOTO 1 HoBoce uII-
KOTO PaliOHOB), IOCTABJABIIASACS B ApMeHUI0 U Be-
Jlapych U IlepeBO3UBIIASICS 110 TeppUTOpUU Poccuu,
cocTosiyia ©3 7 BUIOB 3€PHA MPOJIOBOJIbCTBEHHO-
TO ¥ TEXHUYECKOTO — TIIIEHUIIbI, SUMEHS, KyKypy-
3bl, TOPOXQ, JIbHA, MIOJICOJIHEYHMKA, parica, a TakxXe
CeMEHOBOIYECKOU pomyKiuu. CrieruaaucTaMu uc-
MIBITATENIbHOM aKKPeIUTOBAaHHOM JabopaTopuu [1aTu-
ropckoro ¢unuana ®TBY «BHUUKP» B TeueHuUe roga
IpoaHanan3upoBaHo 436 06pasiioB. ['epbosoruueckas
SKCITEPTU3A MPOIYKITUY TPOBOIUIIACH C II€JIbI0 BBISB-
JIEeHVS 3aCOPEHHOCTU €€ CEMEHAaMU OTCYTCTBYIOIIUX
WJIY OTPAaHUYEHHO PACIPOCTPAHEHHBIX HA TEPPUTO-
puu Poccuiickot ®emepaliny KApaHTUHHBIX COPHBIX
pacTeHUH, a Tak)Xe IMUPOKO PAcIIPOCTPaHEHHBIX He-
KapaHTUHHBIX BUZOB. BUI0OBOI cCOCTaB CEMSH COPHSI-
KOB B MOJKAPAHTUHHOMN MPOAYKIIUY HE OTIINYAETCS
60JBIIUM pa3sHoo6pa3veM, HACUUTHIBAET 14 BUIOB
CeMSH COPHBIX PACTEHUH, U3 HUX OOJIbIIAs YacCTh OT-
HOCUTCS K OTHOJIETHUM SIPOBBIM COPHBIM PACTEHUSIM
C CEMEHHBIM Pa3MHOXKEHMEM, a TaK)Ke K MHOT'OJIETHUM
KOPHEOTITPBICKOBBIM. TaK, BbIIBJIEHBI MHOTOJIETHUE
KOPHEOTIIPBICKOBBIE COPHSAKY BBIOHOK I10JIEBOU Con-
volvulus arvensis L. v 6ok mosieBou Cirsium arvense (L.)
Scop. 3a ucciaenyeMblii mepuos 3a@uKCUPOBAHO
29 ciay4yaeB BCTPEYaeMOCTU KapaHTUHHOTO O0BEK-
Ta — aMOPO3UY MOJBIHHOJVCTHOU Ambrosia artemisii-
folia L. — B ToBapHOM moAcoNHeUHNKe. HaubombIiee
KOJIMYECTBO BBHISIBJIEHWI HEeKapPAHTUHHBIX COPHBIX
ceMsIH OTMevaJioch B 06pasijax IPo/i0BOJIbCTBEHHOTO
ropoxa, JbHa, OJICOTHEUHUKA, TIIIEHUITHI.
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ABSTRACT
Wide trade relations with foreign countries, provision
of food security of the country on grain resources, in-
creased volume of transportation of agricultural car-
goes constantly create a possibility of introduction and
spread of dangerous weed seeds. Timely detection of
seeds and fruits of weed plants in regulated articles is
of great importance.

In 2023 regulated articles of Stavropol Krai
(Alexandrovsky and Novoselitsky districts), supplied
to Armenia and Belarus and transported within Rus-
sia, consisted of 7 types of food and technical grains —
wheat, barley, corn, peas, flax, sunflower, rapeseed,
as well as seed production. Specialists of the accred-
ited testing laboratory of the Pyatigorsk branch of
FGBU “VNIIKR” analyzed 436 samples during the year.
Herbological examination of products was conducted
in order to identify infestation with seeds of absent or
limitedly present on the territory of the Russian Fede-
ration quarantine weed plants, as well as widespread
non-quarantine species. Species composition of weed
seeds in regulated articles is not distinguished by great
diversity, consists of 14 species of weed seeds, the most
part of which belongs to annual spring weeds with seed
reproduction, and also to perennial suckering weeds.
Thus, perennial suckering weeds Convolvulus arven-
sis L. and Cirsium arvense (L.) Scop. have been identi-
fied. During the study period, 29 cases of occurrence
of the quarantine object were detected — Ambrosia ar-
temisiifolia L. — in commercial sunflower. The highest
number of detections of non-quarantine weed seeds
was observed in samples of food peas, flax, sunflow-
er and wheat.
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Knrouesvte cro6a. KapaHTUHHbBIE COPHBIE pacTe-
HUS, KapaHTUHHBINA BUJ, aMO6pPO3us IOJBIHHOJMCT-
Has, BpeJOHOCHOCTh, CEMEHA, OUar.

BBEJEHUE

CHOBHBIMU CEJIbCKOXO3SICTBEHHBI-
MU KyJbTypaMu B CTaBPOIIOJIbCKOM
Kpae SBJISIOTCS 3€pPHOBbIE U 3€PHO-
6060BbIe KYJBTYPhI (BKJIIOYUAS K-
Kypy3y), Ha KOTOPbIE ITPUXOILUTCS
77,4%, u3 HuUx 57,7% — Ha IIIeHU-
ny, 7,7% — daumeHsb, 6,8% — 3epHO-
6060BbI€E. JI0JIST TIOCEBOB I10[, TEXHU-
Yyeckme KyJbTypbl cocTaByseT 18,8% (mmpecc-penus
YopaBneHus ®enepalibHON CIYKObI T'OCYZAapCTBEH-
HOU cTraTucTuku no Cerepo-KaBkazckoMy denepalib-
HOMY OKPYTY).

B moceBax CeJbCKOXO3IUCTBEHHBIX KYJIbTYP
HacuuTbiBaeTcqd 0K0JIO 400 BULOB COPHO-IIOJIEBLIX
pacTteHu#. [Ipu 3TOM AJII KaXKA0HU TTOUYBEHHO-KJIMMa-
TUYECKOM 30HBI XapaKTepHa cBoeobOpasHas CoOpHas
PacCTUTENbHOCTD.

Il 30HBI HEYCTOUYMBOTO YBIAXKHEHMS Xapak-
TEePHBI TaK¥e BU/IbI, KAK aMOPO3K S ITOJIBIHHOJIMCTHAS,
TIPOCO KYPUHOE, TOPeL] TTI0UeUyHHbIN, BaCUJIEK CUHUH,
IeIMsHKa [llnelixepa, MupUIla 3alIPOKUHYTast, JECKY-
penus Cobun, moJMapeHHMK LENKUN U IpyTHe.

K copHsakaM, Tpou3pacTaioluM BO BCeX 30HaAX
CTaBpPOIIOJIbCKOT'0 KPasi, OTHOCSITCS TaK¥e BUIBI, KaK
TpeunInKa BbIOHKOBAs, TOPYMIIa IojieBasi, Maph 6eias,
IVBaJIa O HOJIETHS S, BUABI IIETUHHUKOB, IYPHULTHUK
Kannu)OPHUNCKUM, TYJIIBHUK JIE3€JIs, TUITYUYKA OOBIK-
HOBEHHAas, SpyTKa I10JeBast, BbIOHOK IT0JIEBOH, 60O IK
10JIEBOM, CBUHOPOU IajbyaThll, IIbIPEN MOJI3yUni
(Dopoxkko u Op., 2011).

CopHbIe paCTEHUS B 3HAUUTEJBHON Mepe CHU-
JKAIOT YPOXKANHOCTh CeTbCKOX03ICTBEHHBIX KYIbTYP
(B 1,5-2 pasa) myTeM KOHKYPEHIIUYU C HUMU 33 BOLY,
COJIHEUYHBIN CBET U MUTATeJbHbIE BellecTBa. Tak-
’Ke COpHas pPacTUTEJbHOCTb OKa3bIBaeT HETATUBHOE
BJIMSHUE HA KAUYeCTBO ypoxkasa. Ha CMJIbHO 3acOopeH-
HBIX TI0JISIX B 3€pHE IIIEHUIIbI YMEHBIIAETCS KOJIuYe-
cTBO 6eJika, B ceMeHax MacJAUYHbBIX KyJbTYp — MacJa,
B KOPHEIJIOJAX CaXapHOI CBEKJIbI — caxapa. COpHAKYA
3aTEHSIOT CEJIbX03KYJbTYPhl, BBI3BIBAIOT UX II0JIE-
raHyve, CH)KAIOT TeMIepaTypy ITOUYBBI, ITOTPEOIIIOT
BOJLy Y IUTATEJIbHbIE BEIIECTBa y TIPOU3PACTAIOIIUX
PSAOM KyJIbTYPHBIX PACTEHUMN, a TaKXe CO3JalT
6aroIpUsATHBIE YCIOBUS [IJIS1 PAa3BUTUS BpeAuTeel
u 6osie3Hel. C COPHSAKOB MHOTHE BPEIUTENH TIEPEXO0-
ST Ha KYJIbTYPHBIE PACTEHUS, [TOBPEXIAIOT UX U TEM
CaMbIM 3HAUUTENbHO CHIKAIOT UX ypoxkaii. CopHbIe
pacTeHUs 3aTPYIHSIOT U YCIOXHSIIOT YXO/ 3a CEJlb-
CKOXO3S9UCTBEHHBIMU [10CEBAMHU, 3aCOPSIOT LIEPCTH
SKMBOTHBIX CBOMMY CEMEHaMU, YTO IPUBOIUT K IaJTb-
HelIeMy pacIIpoCTPaHEeHWI0 COPHIKOB. [Ipu y6opke
3ePHOBBIX KYJIBTYD C 3aCOPEHHBIX I10JIeH ITOBBIIIAETCS
BJIQXKHOCTH 3€PHA, UYTO OCJIOXKHSIET er0 OUUCTKY U Xpa-
HeHue. CeMeHa MHOTUX COPHSKOB (KOCTepP p’KaHOM,

Keywords. Quarantine weeds, quarantine species,
Ambrosia artemisiifolia, harmfulness, seeds, outbreak.

INTRODUCTION

he main agricultural crops in Stavropol

Krai are cereals and leguminous crops (in-

cluding corn), which account for 77.4%, in-

cluding 57.7% of wheat, 7.7% of barley, and

6.8% of leguminous crops. The share of
crops under technical crops is 18.8% (press release of
the Department of the Federal State Statistics Service
for the North Caucasus Federal District).

There are about 400 species of weed-field plants
in crops. At the same time, each soil and climatic zone
is characterized by a specific weed vegetation.

The unstable moisture zone is characterized by
such species as Ambrosia artemisiifolia, Echinochloa
crus-galli, Persicaria maculosa, Centaurea cyanus, Fuma-
ria schleicheri, Amaranthus retroflexus, Descurainia sophia,
Galium aparine, etc.

Weeds growing in all zones of Stavropol Krai in-
clude such species as Fallopia convolvulus, Sinapis arven-
sis, Chenopodium album, Scleranthus annuus, Setaria Spp.,
Xanthium californicum, Sisymbrium loeselii, Lappula squar-
rosa, Thiaspi arvense, Convolvulus arvensis, Cirsium arvense,
Cynodon dactylon, Elytrigia repens (Dorozhko et al., 2011).

Weeds significantly reduce crop yields (1.5-2 times)
by competing with them for water, sunlight and nutri-
ents. Also weed vegetation has a negative impact on crop
quality. In heavily weedy fields, the amount of protein
in wheat grain, oil in oilseeds, and sugar in sugar beet
roots decreases. Weeds shade agricultural crops, cause
their lodging, reduce soil temperature, consume water
and nutrients from nearby cultivated plants, and cre-
ate favorable conditions for the development of pests
and diseases. From weeds, many pests move to culti-
vated plants, damaging them and thus significantly re-
ducing their yield. Weeds complicate the care of agricul-
tural crops, contaminate animal hair with their seeds,
which leads to further spread of weeds. When harvesting
grain crops from weedy fields, grain moisture increas-
es, which complicates its cleaning and storage. Seeds of
many weeds (Bromus secalinus, Thlaspi arvense and oth-
ers), which got into commercial grain, worsen its quali-
ty. The most significant pathway for quarantine weed
seeds and fruits into new regions is anthropogenic, and
the first place here is occupied by transportation of con-
taminated regulated articles, weed seeds in which get
during harvesting from contaminated fields.

Some weeds, including their seeds, contain alka-
loids that can cause poisoning in humans and animals.
For example, Convolvulus arvensis L. contains poisonous al-
kaloids — convolvine, convolamine (Volkova et al., 2007).
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IpyTKa ToJieBas M IPyTue), MOIMaBIlve B TOBApPHOE
3ePHO, YXYAIIAlT ero KauecTBo. Hanbojee 3HaAUM-
MBIH ITyTh 3aHOCA CEMSTH U TIJI0JIOB KAPAHTUHHBIX COP-
HBIX PAaCTEHUY B HOBbIE PETHOHBI — AHTPOIIOTEHHBIH,
U IIepBOe MECTO 3[IeCh 3aHMMAI0T IIePEBO3KU 3aCOPEH-
HOW MO KAaPAaHTUHHOY MPOIYKIIUY, CEMEHA COPHSIKOB
B KOTOPYIO IOTIAZAi0T ITPY YOOPKe YpoXkasi C 3aCOpPeH-
HBIX IIOJIEH.

HekoTopble COpHbIE PACTEHUS, B TOM YKCIIE U UX
ceMeHa, CoZeP KaT aJIKaJIouIbl, KOTOPbIEe MOTYT BbI-
3bIBATh OTPABJIEHNS JIIOAEH U )KUBOTHBIX. HampuMmep,
BBIOHOK I10J1€BO¥ Convolvulus arvensis L. COLEPXKUT S10-
BUTHIE AJIKAJIOUIbI — KOHBOJIbBYWH, KOHBOJIaMuH (BoJi-
KoBa u 1p., 2007).

[IbLIBbIIA OTHIEIbHBIX COPHBIX PACTEHUMN, HATIPU-
Mep aMOpOo3uM MMOJILIHHOJINCTHON Ambrosia artemisii-
folia L., MOXeT BbI3BIBATH AJJIEPTUUECKYIO PeaKIINIo
y Jrozeil. Hanudve B MyKe [a)ke HE3HAUYUTEJIBbHOTO
KOJINYECTBA PA3MOJIOTBIX CEMSIH TaKUX COPHSIKOB,
KaK KyK0oJib OObIKHOBEHHBIH, TIJIEBEJI ONbIHAIOMIUN,
ropYaK PO30BBIN, IPEBPAIIAET €€ B IIPOAYKT, HETIPU-
TOIHBIN IJIS YIIOTPEOIEHNS YeJI0BEKOM U )KUBOTHBI-
MU BCJIEICTBYE COLEPKAHMS BPELHbBIX IJIsI OpraHu3Ma
coeguHeHUN. JIIOTUK eIKUI, XBOII ITI0JIEBOM, TOpUYaK
PO30BBIN U HEKOTOPHIE IPYyTHe ALOBUTHIE PACTEHUS
PE3KO CHUIXKAIOT KAaYeCTBO CeHa, IMPOAYKTUBHOCTH
acTOHUI ¥ MOTYT BbI3bIBATh OTPABJIEHUS )KUBOTHBIX.
IOHHUK JKeJIThIN, TOJIbIHb TOPbKAas U APyTHe COPHSI-
KU TIPU/IAI0T TOPbKUH IMTPUBKYC MOJIOKY ¥ JJa’ke Maciy,
IIPUTOTOBJIEHHOMY M3 TaKOI'0 MOJIOKA. 3epHa KOCTpa
PKaHOTO, PAa3MOJIOTOT'O BMECTE C 3epHAMU PXKU, BbI-
3BIBAIOT OLICTPOE OUepCTBeHUe Xjieba. Maph 6ejias, ro-
JIOBKY TIOJIBIHY, 3€JIEHBIE JINCThS JOHHUKA 3aTPYIHI-
0T 06MOJIOT XJIeOHOM MacChl, ITOBBIIIAIOT BIAXKHOCTh
BBIMOJIOUEHHOTO 3€PHA, YTO IIPOBOIUPYET JOTIOJTHU-
TeJIbHBIE 3aTPAThl HA MPOCYIIKY U OYUCTKY BOpPOXa
(3epHOBOI Macchl). Ha 3aCOPEHHBIX [TOCEBAX Y TTO/ICOJI-
HeYHMKa, IIIeHUIIbI, 0BCa, IIPOca PE3K0O CHUKAETCS
comepxaHue Macia, 6eJika, a y mpoca, 0Bca, Mo coJ-
HEUYHMKa YBEJIMUNBAETCS JIY3)KUCTOCTh. B HOBbIE pe-
TUOHBI, yaJleHHbIe HAa 3HAUYUTEJNbHbIE PACCTOTHUS
OT UMEIIIUXCS 0YaTroB, CEMeHAa COPHSIKOB MOTYT 6bITh
3aHeCeHbI C TTOAKAPAHTUHHON MpoayKiirel (BoakoBa
u ap., 2007).

Haw6oJiee yacTo BCTPEYaroIMCs KapaHTUHHBIM
3JIOCTHBIM COPHSIKOM SIBJISIETCS aMOPO3Us OJIBIHHO-
JMcTHas. JaHHBIN BUJ 06pasyeT MJIOTHbIE CKOTIIEHUS
niu npeobiazauiye Iomyasauuu. MoXeT OTPacTaTh
nocye 4-5 ckamuBaHuii. KopHeBas cucreMa pa3Bu-
BaeTcsa ObICTpee, UeM HaZ3eMHasd 4acTh: 3a 2 Mecdala
Bereranuu gocruraet riayounas 1 M (Zhenghao, Le,
2017). Crtoco6HOCTD K BETBJIEHUIO COXPAaHSIETCS IIOCTe
nojkaniBanus. Haubosee 6J1aronpusiTHBIE YCIOBUS
IJIT Pa3BUTUS COPHSIKA CO3JAIOTCS B MPOIIAIIHBIX
KyJIbTypaxX, 0COGEHHO BECHOU U B TIEPBYIO ITOJIOBUHY
JIeTa, a Tak’ke I10 JKHUBBIO TI0CJIe YOOPKY 3€PHOBBIX
KyJIbTYyp 4 Ha HeoO6pabaTbiBaeMbIX 000UYMHAX ITOJIEH,
JIOpOT, B U3PEXKEHHBIX Jiecoriojiocax (basmpIpeB U Ip.,
2000; BasgpipeB u Ap., 1993). SIBaseTCa UHIUKATOPOM
HapyIIeHHBIX 3€MEeJIb, TO €CTh PACTEHUEM, KOTOPOMY
TPYAHO KOHKYPUPOBATh C MECTHBIMU PACTEHUSIMU
B YCTOSIBIIMXCS OGMOIIEHO3aX, HO KOTOPOE XOPOIIO pas-
BUBAETCS Ha CTPOMKAX, CBAJIKaX, IIyCTOIIaX, 000UYHAX
JIOpOT.

Ha 3acopeHHbIX aMOPO3Kei OJIIX CTPEMUTEIbLHO
TajaeT IPOU3BOAUTEIbHOCTD CeIbCKOX03SIMCTBEHHOM

Pollen from individual weeds, e. g. Ambrosia ar-
temisiifolia L., can cause allergic reactions in humans.
The presence in flour of even small amounts of ground
weed seeds such as Agrostemma githago, Lolium temu-
lentum, Rhaponticum repens, turns it into a product un-
suitable for human and animal consumption due to
the content of compounds harmful to the organism.
Ranunculus acris, Equisetum arvense, Rhaponticum repens
and some other poisonous plants sharply reduce the
quality of hay, pasture productivity and can cause toxi-
cation of animals. Melilotus officinalis, Artemisia absinthi-
um and other weeds give a bitter flavor to milk and even
butter made from such milk. Bromus secalinus seeds
ground together with rye grains cause the bread to go
stale quickly. Chenopodium album, Artemisia heads, Meli-
lotus green leaves complicate threshing of bread mass,
increase moisture content of threshed grain, which
provokes additional expenses for drying and clean-
ing of pile (grain mass). The oil and protein content of
sunflower, wheat, oats, millet sharply decreases, and
huskness increases in millet, oats, sunflower on weedy
crops. Weed seeds can be introduced into new regions,
which are far away from existing outbreaks, with regu-
lated articles (Volkova et al, 2007).

The most frequently occurring quarantine noxious
weed is Ambrosia artemisiifolia. This species forms dense
clusters or dominant populations. It can regrow after
4-5 mowings. The root system develops faster than the
aboveground part: it reaches a depth of 1 m in 2 months
of vegetation (Zhenghao, Le, 2017). The ability to branch-
ing is retained after mowing. The most favorable condi-
tions for the development of the weed are created in row
crops, especially in spring and in the first half of sum-
mer, as well as along the stubble after harvesting grain
crops and on untreated roadsides of fields, roads, in
thinned forest belts (Bazdyrev et al., 2000; Bazdyrev et
al.,1993).Itis an indicator of disturbed lands, i. e. a plant
that finds it difficult to compete with native plants in es-
tablished biocenoses, but which develops well on con-
struction sites, dumps, wastelands, roadsides.

In fields infested with Ambrosia, the productivity
of agricultural machinery drops rapidly, the quality of
field work deteriorates and harvesting becomes more
difficult. In the first years in meadows and pastures,
this weed displaces cereal-legume grasses and sharp-
ly reduces the fodder quality of hay.

In the Russian Federation, Ambrosia artemisiifolia
was first detected in 1918 by botanist S.G. Kolmakov
near Stavropol on the territory of the Stavropol Agri-
cultural Experimental Station along the railroad track.

At present, Ambrosia artemisiifolia is widespread in
all districts of the region. From the territory of south-
ern Russia this weed is gradually spreading to the
north, and due to the sharp warming of climate and
prolonged warm autumn there is a complete matura-
tion of Ambrosia artemisiifolia (Horst, Joachim, 2004) in
the areas of the middle belt of Russia.

Ambrosia absorbs a large amount of nutrients from
the soil, is the main competitor of cultivated plants in
the use of moisture, complicates harvesting, and clogs
pastures. Ambrosia is especially dangerous for human
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TEeXHUKU, YXYAIIaeTcs KaueCTBO MOJIEBBIX paboT u 3a-
TPYyAHSETCS yOOpKa yporkasi. B mepBbie rofibl Ha JIy-
rax ¥ IacTOHUIIaX STOT COPHAK BBITECHSET 3JIaKOBO-
6060BbIE TPABBI U PE3KO CHIKAET KOPMOBbIE KauecTBa
ceHa.

B Poccutickoit demepaiiuy aM6po3us ITOJIbIHHO-
JINCTHAs BIlepBbIe Oblyia o6HapyxeHa B 1918 1. 60-
tanukoM C.I. KonmMakoBbIM BOu3u CTaBPOIIOJS Ha
TeppuTopuu CTaBPOMIOJbCKOM CEJIbCKOX03ANCTBEH-
HOM OMBITHOUW CTAHIUU BIOJIb >KEJIE€3HOILOPOXHOM
BETKH.

B HacTosIee BpeMs B Kpae aMOPO3HUs ITOJIBIHHO-
JINCTHAs pacIlpocTpaHeHa BO BcexX patioHax. C Tep-
puTtopuu ora PoccCuM 3TOT COPHSK IIOCTEIIEHHO
pacmpocTpaHseTcs Ha CEBED, a B CBA3U C PE3KUM I10-
TeIIeHreM KJIMMaTa U C IMIPOIOJIKUTEbHON TETJIoN
OCEeHbI0 HaOJI0JAeTCs IIOJHOE BhI3peBaHME CeMIH
aM6pPO3UH MIOJIBIHHONNUCTHOMH (Xopert, MoaxuM, 2004)
B palioHax cpeiHel 1ojiockl Poccum.

AM6po3us B6UpaeT 60JIbII0e KOJMYECTBO MUTa-
TEJIbHBIX BEIECTB 13 IIOYBBI, ABJISIETCS [JIaBHBIM KOH-
KYPEHTOM KYJIbTYPHBIX PACTEHUYN B UCTIOJIb30BAHUY
BJIATHY, 3aTPYAHSIET YOOPKY ypOXKkasi, 3aCOPSIeT IacTou-
ma. Oco6yto 0IacHOCTb aMOpPO3Us MPEACTABIIET IJI
3[IOPOBbS JI0Jleli. Bo BpeMs IIBeTeHUS OHa 06pasyeT
OIPOMHOE KOJIMYECTBO IIbLIbIIbI, IBJISSICH CUIbHET-
UM aJIJIePreHoM; PasHOCUTCS C BETPOM Ha IeCATKU
KWJIOMETPOB, IIOAHUMAACh B BBICOTY 10 5000 MeTpOB.
MHOroKpaTHOe BIIbIXaHUe ITbLIbIIbI BhI3bIBAET 3a601e-
BaHMeE aJIJIepTHUe CO CIeAYIIUMY CUMIITOMaMU: T10-
BBINIIEHIE TEMIIEPATYPHI, ClIe30TeUeHe, KOHbIOHKTH-
BUT, YXyAIIEHUE 3PEHUS, B TXKEJIBIX CIyUasX — OTEK
Jerkux (Xopcr, I;IoaXI/IM, 2004; TpyxaueB u ip., 2006;
BymaHiies, 2012).

3epHO ¢ HAaJIMUKEM ILJIOZ0B aMOpPO3UN SIBJISIETCS
MeHee KOHKYPEHTOCIIOCOOHBIM, U 3TO CHU)KAET BKC-
TOPTHBIN TToTeHInaN Poccuu (JJaHKBEPT U Ap., 2009).

MATEPUAJIBI U METO/1bI

BoiflesieHre CeMSAH COPHBIX pacTeHUY u3 06pasIioB
TOAKAaPAaHTUHHOMN MPOAYKIIUU OCYIIEeCTBJISIOCH IIy-
TEeM MeXaHWUYeCKOTO pasfielieHus yacTeil obpasiia
Ha ¢pakinuy Ha pas3bopHOY MOCKe C ITOMOIIBIO Jia-
60PATOPHBIX CUT, PadMep gueek KOTOPhIX COCTABUII
0,1-5 MM (mpou3sBoACcTBO Poccus), ¢ MOCaenyoIIuM
TIPOCMOTPOM YacTel o6pasIia C TOMOIIbI0 OMHOKYJISIP-
HOW JIyTIBI ¢ yBenudyeHueM x 2,5 JIBH-2,5 (AO «<KOM3»,
Poccus), a Tak)Xe CTepeoMUKpOCKomna Zeiss Stemi
2000-C (Carl Zeiss Microscopy GmbH, l'epMaHus).

Ob6HapyXeHHble ceMeHa COPHBIX pPacTeHUuH
UIEeHTUDUIIUPOBAJIUCH COTJIACHO HOPMATUBHBIM
JIIOKyMeHTaM, pa3dpaboTaHHBIM U YTBEPXKAEHHBIM
®I'BY «BHUUMKP», — MP u CTO, BaJiuagupoOBaHHBIM
10 METOZAM BbISIBJIEHUS U UAeHTU(DUKAIIUU COPHBIX
pacTeHu, a TaK)XXe COIrJIacHO PYKOBOJCTBY 110 SHTO-
MOJIOTUYECKOM, MUKOJIOTUUYECKOHN, TeJIbMUHTOJO-
TUYECKOU U repboJorndeckoi skcmepTuse 57-2011
BHUUKP, ¢ mpuMeHeHUEM CTAaHIAPTHBIX 06pa3IloB
CeMSH U MJIOAO0B COPHBIX PAaCTEHUN, a TaKXKe C TTIOMO-
b0 OTIpeIeINTENSI CEMSH U TIJI0JIOB COPHBIX PacTe-
Huy (MaticypsiH, ArabekoBa, 1978).

Bcs pacTuTenbHas NPOAYKIIUS, TIPOU3BOIMMAsT
arpapusiMu, CUUTAETCS MOAKAPAHTUHHON U TOJ-
JIEXKUT 06513aTENIbHOM ITPoBepKe Ha (pUuTOCaHUTAP-
HyI0 6e3o0macHOCThb. YTOOBI IIpOU3BeleHHOE 3eP-
HO MOXXHO GBIJIO DKCIIOPTUPOBATh U3 PoCCUUCKOM

health. During flowering it forms a huge amount of pol-
len, being the strongest allergen; it is carried by the
wind for tens of kilometers, rising to a height of 5000
meters. Repeated inhalation of pollen causes allergy
with the following symptoms: fever, lacrimation, con-
junctivitis, visual impairment, and in severe cases, pul-
monary edema (Horst and Joachim, 2004; Trukhachev
etal.,, 2006; Budantsev, 2012).

Grain with the presence of Ambrosia fruit is less
competitive and this reduces Russia’s export potential
(Dankvert et al., 2009).

MATERIALS AND METHODS

Separation of weed seeds from the samples of regulat-
ed articles was carried out by mechanical separation of
the sample parts into fractions on a special board with
the help of laboratory sieves, the mesh size of which
was 0.1-5 mm (production of Russia), with subsequent
viewing of the sample parts with the help of binocular
loupe with magnification x 2.5 LBN-2.5 (JSC “KOMZ”,
Russia), as well as stereomicroscope Zeiss Stemi 2000-
C (Carl Zeiss Microscopy GmbH, Germany).

Detected weed plant seeds were identified accord-
ing to normative documents developed and approved
by FGBU “VNIIKR” — MR and STO, validated on methods
of detection and identification of weed plants, as well
as according to the Guidelines for entomological, my-
cological, helminthological and herbological expertise
57-2011 of VNIIKR, using standard samples of seeds
and fruits of weed plants, as well as using the Seed and
Fruit Identifier (Maysuryan, Atabekova, 1978).

All plant products made by agrarians are con-
sidered regulated and are subject to mandatory
phytosanitary safety testing. In order for the grain pro-
duced to be exported from or sold in the Russian Fe-
deration, it must be free of quarantine weeds. In 2023
the Pyatigorsk branch of FGBU “VNIIKR” received
436 samples of regulated articles from Alexandrovsky
and Novoselitsky districts (see table) of 2023 harvest
for herbological research, which are sent for export,
as well as to other regions of the Russian Federation.
291 samples were food products and 145 samples were
seed products, of which 140 were winter wheat seeds
and the remaining 5 samples were winter barley seeds
for sowing.

As a result of analysis of wheat and barley seed
products, weed fruits and seeds were not detected.
The maximum permissible amount of weed seeds in
original wheat and barley seeds is 3 pcs./1 kg (GOST R
52325-2005). The absence of weed impurity can be ex-
plained, among other things, by preliminary qualita-
tive post-harvest mechanical cleaning.

In regulated articles intended for food purposes,
weed seeds were detected in 264 samples out of 291,
which amounted to 91% of detections. The highest
number of detections was observed in samples of food
peas, flax, sunflower, wheat.

In regulated grain and technical products 14 spe-
cies of weed seeds were detected (see Table).

In food peas, the most frequently occurring weed
was Cirsium arvense (L.) Scop. (see Fig. 1a, 1b), detected
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denepaluy UJIU NMPOJaBaTh Ha ee
TEPPUTOPHUU, B HEM HE JIOJIKHO OBITH
KapaHTUHHBIX COPHBIX OPTaHU3MOB.
B 2023 r. B [IaTuropckuit puanaa
®I'BY «BHUUKP» Ha repb6ojoru-
YyeCKUe WCCJIENOBAHUS TTOCTYIUIIO
436 06pas3ioB MOJKAPAHTUHHOU
MPOAYKIIMU U3 AJIEKCAHIPOBCKOTO
1 HoBoCeIMIIKOro paiioHOB (CM. Tab-
auiy) ypoxxas 2023 r., oTIIpaBJse-
MO¥ Ha BKCIIOPT, a TaKXXe B Apyrue
peruousl Poccuiickoit demepalinm.
291 o6pasel] — IPOAYKIIUSI HA TIPO-
IOBOJIbCTBEHHBIE 11eJin, a 145 — ce-
MEHOBOJIUYECKAs MPOAYKIIUS, U3 KO-
Topo# 140 — ceMeHa 03MMOM IIIEHUIIbI, OCTAJIbHbIE
5 06pasIoB — ceMEHA 03UMOTO0 STUMEHS [IJIs TTOCEBa.

B pesynbpTaTe aHa/M3a CEMEHHOU NPONYKIIUU
MIIIEHUIBI U SUMEHS MJI0/bI U CeMeHa COPHBIX pac-
TeHWI He OGHAPY’KeHbI. [IpefesibHO AOIMYCTUMOE KO-
JINYECTBO CEMSH COPHBIX PACTEHUU B OPUTUHAIBHBIX
ceMeHax MIIeHUIIb U SUYMeHs COCTaBJIgeT 3 mT./1 Kr
(TOCT P 52325-2005). OTCcyTCTBUE COPHOU ITpUMeECH
MOXeT ObITh O6bSICHEHO B TOM YMCJIE U IIPOBEIEHUEM
peIBapUTEeIbHON KaueCTBEHHOU I0CIey60pOUHON
MeXaHUYECKOU OUUCTKH.

B mosKapaHTUHHON MPOAYKIINY, TPeJHA3HAUYEH-
HOM Ha IPOJIOBOJIbCTBEHHBIE LIEJIU, BBISIBJIEHBI CEME-
Ha COPHSKOB B 264 o6pasuax u3 291, 4To cocTaBUIIO
91% o6HapyxeHU. Haubobliee YMCiIO BhISIBIEHUN
0TMeuasoch B 06pasiiax Mpo0BOJIbCTBEHHOTO T'OPOXa,
JIbHA, TIO/ICOJTHEYHUKA, ITIIEHUITbI.

B momkapaHTUHHOHN 3€PHOBOM M TEeXHUYECKOMH
IPOAYKIIVY BBISIBJIEHO 14 BULOB CEMIH COPHBIX pac-
TeHuH (CM. TabauILy).

B ropoxe npojJ1oBOJIbCTBEHHOM HanboJjee 4acTo
BCTPeYaeMbIM COPHSIKOM SBJISLIICS 60K rToJieBo Cir-
sium arvense (L.) Scop. (cM. puc. 1a, 1b), BbISIBJI€HHBIN
B 55 obpasiax u3 56 mpoaHaJIN3UPOBAHHBIX, a TAKXKE
oBec mycTou Avena fatua L. — B 51 o6pasiie ¥ rpeuyrInKa
BbroHKOBas Fallopia convolvulus (L.) A. L6éve — B 44 06-
pasiax.

B mieHuIle IPOJLOBOJIbCTBEHHON BbIOHOK I10-
JieBoit Convolvulus arvensis L. BcTpedaJicsa B 69 ob6pas-
max u3 134 npoaHaJu3WpPOBaHHBIX, a IIOAMAapPEeHHUK
nenkuit Galium aparine L. — B 72 o6pasiiax (cM. puc. 2).
3aCOpPEHHOCTH TJIOJaMU-0PEeIIKaMy [MoIMapeHHUKA
cocraBiaia 6ojyee 100 ceMsaH B 1 o6pasile Maccou
1 xr. B 18 o6pas1ax mImeHUIIbI ITPOIOBOJIbCTBEHHOM,
SKCIIOPTUPYeMOH B Pecriybsuky ApMeHUI0, 06HAPY-
SKEH STUJIOTIC IMINHApUYecKuit Aegilops cylindrica Host
(cM. puc. 3), 1o hopMe U pasMepy Majio OTIAUYU MBI
OT CEMSIH 3€PHOBBIX KYJIbTYP. B OT/I€IbHBIX 06pasax
BCTpeuasiach ropuuiia mojeBas Sinapis arvensis L.,
Mapb 6enasa Chenopodium album L. v BacuieK CUHUN
Centaurea cyanus L. (cM. puc. 4).

Mapsb Gemyto Chenopodium album L. u mMUpPUILY
3aNPOKUHYTYI0 Amaranthus retroflexus L. HauboJiee
YacTo o6GHAPYKMBAJIM B IMOJIKAPAHTUHHON TOBaPHOM
MIPOLYKIIUY ITPOTIANTHBIX KYJIBTYP — KyKYyPY3bl U IO~
COJTHEUHUKA. V3 45 mpoaHaIu3npPOBaHHbBIX 00Pa3I[0B
IPOJIOBONIbCTBEHHOW KyKypy3bl B 30 ob6HapyxeHa
Mapsb 6estas, a B 10 — mupuiia 3ampokuHyTast. 13 29 06-
PasII0B TOBAPHOTO ITOJCOJTHEUHMKA Maph 6eJias u mu-
puIia 3aIIpoOKMHyTast 06HAPYKeHbI B 26 1 18 o6pasiiax
COOTBETCTBEHHO.

Puc. 1. Nnopbl 6opska nonesoro Fig. 1. Fruits of

Cirsium arvense (L.) Scop.
in commercial peas
(photos by M.P. Chaplygin)

Cirsium arvense (L.) Scop.
B TOBapHOM ropoxe
(choTo M.M. YannbirnHa)

in 55 samples out of 56 analyzed, as well as Avena fa-
tua L. — in 51 samples and Fallopia convolvulus (L.)
A. Love —in 44 samples.

In food wheat, Convolvulus arvensis L. was detected
in 69 samples out of 134 analyzed, and Galium apa-
rine L. —in 72 samples (see Fig. 2). Fruit-nut infesta-
tion by Galium aparine was over 100 seeds per 1 sample
of 1 kg. In 18 samples of food wheat exported to the
Republic of Armenia there was detected Aegilops cy-
lindrica Host (see Fig. 3), in shape and size hardly dis-
tinguishable from the seeds of cereal crops. In some
samples there was Sinapis arvensis L., Chenopodium al-
bum L. and Centaurea cyanus L. (see Fig. 4).

Chenopodium album L. and Amaranthus retroflexus L.
were most detected in regulated articles of row crops —
corn and sunflowers. Out of 45 analyzed samples of
food corn, 30 samples contained Chenopodium album,
while 10 — Amaranthus retroflexus. Out of 29 samples of
commercial sunflower, Chenopodium album L. and Ama-
ranthus retroflexus L. were detected in 26 and 18 sam-
ples respectively.

The quarantine species, Ambrosia artemisiifolia L.,
was detected in all 29 samples of commercial sunflow-
er (see Fig. 5). One of the main reasons for this is the
late harvesting of this crop, which coincides with the
maturity of Ambrosia artemisiifolia L.

CONCLUSION

As a result of herbological studies of regulated article
samples from Alexandrovsky and Novoselitsky

dutocaHuTapusa. KapanTuH pacteHnii Ne 1 (17) 2024 61



JTABOPATOPHbIE UCCNTEOOBAHUA  LABORATORY TESTS

ik,

Puc. 2. Opelwuku nogmapeHHuka  Fig. 2. Galium aparine L.
uenkoro Galium aparine L. nuts in commercial

B TOBApHOM MiieHuue wheat (photo by

(hoto M.M. Yannbiruxa) M.P. Chaplygin)

Puc. 4. Nnoppbl-ceMsAHKU Fig. 4. Centaurea
Bacusibka cuHero Centaurea cyanus L. achene fruits
cyanus L. B ToBapHol nweHuye in commercial wheat
(choto M.M. YannbirnHa) (photo by M.P. Chaplygin)

Puc. 3. Konocku arunonca  Fig. 3. Aegilops

LUWMHOPUYECKOTO
Aegilops cylindrica Host
B TOBapHOW MiuieHunLe
(choTo M.M. YannbirnHa)

cylindrica Host spikelets
in commercial wheat
(photo by M.P. Chaplygin)

KapaHTuHHBIN Bu, — aMOPO31s TTOJIBIHHOJIUCT-
Hast Ambrosia artemisiifolia L. — BcTpedajiach BO BCEX
29 ob6pasitax IPOSOBOJbCTBEHHOTO TTOICOTHEUHUKA
(cM. puc. 5). OmHOY U3 OCHOBHBIX IPUYUH 3TOTO SIB-
JISIeTCST TIO3HSS YOOPpKa JaHHOM KyJIbTypPbl, COBITaza-
10IT[ast CO CPOKAMU CO3PEBAHUSA aMOPO3UHY TTOJIBIHHO-
JINCTHOM.

3AKJ/IIOYEHUE

B pesynbpTaTe repb0JOrMUYECKUX UCCIIeJOBAHUY 06-
pasioB MOAKAaPAaHTUHHOM MPOAYKIIUYM U3 AJeKCaH-
IPOBCKOTO 1 HOBOCENUIIKOTO palioHOB CTaBPOIIOJIb-
CKOTO Kpad, ITpoBeZeHHbIX B 2023 TI., yCTAaHOBJIEHO
clienyiolee:

1) nauboJibIas 3aCOPEeHHOCTh OTMedaJiach B 06-
pasiiax 3epHOOG06OBBIX ¥ MACTUYHBIX KYJIBTYP — FOPO-
Xa, IIIEeHUIIbI ¥ IIOICOJIHEUHMKA;

2) HanboJiee YacTo B UCCIEOBAHHOU TPOAYKITUYN
BCTPEYAJIMCH TIJIOAbI OBCA MTYCTOI'0 U MTOJAMAaPEHHUKA
LIETIKOTO, a TAK)Ke ceMeHa BbIOHKA I10JIEBOTO;

3) B 291 o6pa3siie npoaHaJIU3UPOBAHHON 3€PHO-
BOY MOAKAPAHTUHHOM MPOAYKIINY B 29 CIIyyasx Bbl-
SIBJIEHBI TJIOZbI aMOPO3U Y TOJIBIHHOJIMCTHOM — KapaH-
TUHHOI'0O 00bEKTa;

4) ceMEHHOU MaTepraJ IIIEHUITbI U TUMEHS CO-
OTBETCTBYET TPeOOBAaHUSIM, IPENBSIBISIEMbIM K CEMEH-
HOMY MaTepHray, B YaCTU COAEPKaHUS CEMSIH COPHBIX
pacTeHu.

CIIMCOK JINTEPATYPBI

1. basgeipeB I'U. CopHbIe pacTeHUsA U Mephl
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Puc. 5. Mnogbl ambposumn
NOJIbIHHOJIUCTHOM artemisiifolia L. fruits
Ambrosia artemisiifolia L. in sunflower seeds

B ceMeHax nopconHeuHuka (photo by M.P. Chaplygin)
(choTo M.MM. YannbirnxHa)

Fig. 5. Ambrosia

districts of Stavropol Krai, conducted in 2023, the fol-
lowing was established:

1) the highest contamination was observed in
samples of grain legumes and oilseed crops — peas,
wheat and sunflower;

2) in the studied products, the most frequently de-
tected were Avena fatua and Galium aparine fruits, as
well as Convolvulus arvensis seeds;

3) in 291 samples of analyzed regulated grain
products, in 29 cases Ambrosia artemisiifolia fruits
(quarantine object) were detected;

4) wheat and barley seed material meets the re-
quirements for seed material in terms of weed seeds
content.
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HOBUNEN

K 120-j1eTHUIO CO AHA POXKIECHUSA

A.A. BapmajoBuua

JlekcaHIp AJiekcaHIpoBuUY Bapiia-

JIoOBUY paboTas B JIEHHMHTPaAICKOM

KapaHTUHHOU JlabopaTopuu, ObLI Be-

Oy1iuM sHTOMOoJi0roM CoBeTckoro Co-

10332 ¥ OJHUM W3 OPraHMW3aTOpPOB Ka-

PAHTUHHON CJTy>KObI B HAIIEH CTPaHe.

OH TmepBBIM 03HAKOMUJI CIEIU-

QJIUCTOB KapaHTUHHOMU CIYXOBI

C KaIpOBBIM XXYKOM, u3maB paboTy «KampoBbIi

JKYK — OlacCHeMNUINY BpeuTesb IIPOLYKTOB 3amaca»,

B KOTOPO¥ OMUCAJ IIyTU TPOHUKHOBEHUS BPEIUTE-

JIsl B HAIITY CTPaHY, €ro BPeJJOHOCHOCTD, (ha3bl Pa3BU-

TUS, MOP(OJIOTHIO )KYKOB U INYMHOK U MePbl 60PbOBI

¢ HuMu. binaromapsa 3To¥ pa6oTe OBIIM BHISIBJIEHBI

oyaru KaIrpoBoro Xyka B Kypcke Ha cKJiazie KOHIUTED-

ckoli (pabpuky; B CTaBpOIIOJIbCKOM Kpae Ha Heso6-

HeHCKOM xJie6okoMbuHare; B TypkMeHum, KazaxcraHe
¥ Y30eKHuCTaHe Ha CKJIaJaxX XJIe60IpoayKTOB.

AnexcaHzp AJIeKCAaHIPOBUY ABJISAETCA aBTOPOM
OCHOBOIIOJIATAIOIINX HAYYHBIX paboT B 06J1acTU Ka-
paHTWHA pacTeHUH. B 0CHOBY cripaBoYHMKA «OTIpee-
JINTEJIb KAPAHTUHHBIX U IPYTUX OTIACHBIX BPeUTEIeH
CBIPBS, TPOAYKTOB 3ariaca ¥ MOCEBHOI'0 MaTepuajia»
TI0JIO’KEHBI JiBe PaboTh AylekcaHapa AJeKCaHIPOBY-
ya: «KapaHTUHHBIE U JPYTUE BUIBI )KYKOB — BPEAUTE-
JIel ITPOMBIIIIIEHHOTO ChIPhS U TTPO/IOBOJIbCTBEHHBIX
3arracoB» (1975 1.) u «I'yceHUIIbI 6a60UY€K, BCTPEUAO-
muecs Ipu SKCIepTU3e MoAKapaHTUHHBIX MaTepua-
JioB» (1978 1.). OT! PaboThl OBLIN U3AAHBI IIPY XKU3HUI
aBTOpa ¥ mepemsmanbl B 1999 1. Bo BcepoccuiickoM
LieHTpe KapaHTrHa pacteHuil (PI'BY «BHUUKP»). [1e-
yaTHbIe TPYAbI A.A. BapimasoBuya JaBHO cTajau 6u6-
Jnrorpaduyueckor PeIKOCThIO.

«PyKOBOJCTBO IO IOCMOTPY U 3KCIIepTHU3€e pac-
TUTEJBHBIX U IPYTUX MMOAKAaPAaHTUHHBIX MaTepua-
JIOB» CJIY)KUT HACTOJIbHOW KHUTOM JIJIS 9HTOMOJIOTOB
[IpU NPOBEJIEHUM KapaHTUHHOU (DUTOCAaHUTAPHOU
SKCITEPTU3HI.

AnekcaHgp AnekcaHgpoBuy Bapwanosuy
(1904-1975)

AnekcaHap AleKcaHJpOBUY pa3paboTas u BHe-
IPUJ B IPaKTUKY KapaHTUHHBIX QUTOCAHUTAPHBIX
JabopaTopuil peHTreHorpaduio Kak MeTOJ, BhISBIIE-
HUS CKPBITOY 3apaKEHHOCTH CEMSIH KapaHTUHHBIMU
U APYTUMU OTIACHBIMU BPEIUTEIIMMU.

A.A. BapmajoBuy GbLJT OZHUM 13 Hanbojiee aBTO-
PUTETHBIX SHTOMOJIOI'OB MUpPa, CITEINaJIUCTOM B 06-
JIaCTU KapaHTUHHBIX U [PYTUX OTIACHBIX BPeIUTENEH.
Ero HayuHbIe PA6OTHI HE YTPATUIJIV CBOEY aKTyaJIbHO-
CTH U B HACTOSIII[EE BPEMS.

A.B. Mopdxosuu,

sedywyutl HayuHbvLll compyonux OI'BY « BHUUKP»,
8emepaH KapanmuHHOU CyHcOblL
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Penakuunsa xypHana «®utocaHu-
Tapusi. KapaHTuH pacTeHuin» paga
NpeanoXnTb BaM BO3MOXHOCTb
nybnmnkaumm Balimx cTaTel Ha cTpa-
HULAX XypHana. Hawa uenb — npu-
BNeYeHne BHMMaHusa K Hanbonee
aKTyanbHbIM NpobremMam KapaHTu-
Ha pacTeHWI CneLmnannucToB Celb-
CKOIO X035I/ICTBa M BCEX 3aMHTepe-
COBaHHbIX B 3TOM JHOAEN.

B »kypHane paccmartpuBaroTcs
OCHOBHbI€ HanpaBieHUs PasBUTUS
HayKu 1 NepenoBoro onbiTa B obna-
CTW KapaHTMHA 1 3aLLUTbl pacTEHUN,
nybnvkyeTcs BaxKHas MH(opMaLms
0 HOBbIX MeTofax U CpepacTBax,
npumMeHseMbIx Kak B Poccum, Tak
n 3a pybexom, a Takxe o UTO-
CaHWTapHOM COCTOSIHWUM TEepPPUTO-
pun Poccuiickon depepauun.

Mbl OHOCUM [0 LIMPOKOrO
Kpyra untatene 06beKTUBHYHO
Hay4YHO-MPOCBETUTENbCKYIO U aHa-
JINTUYECKYH0 MH(OPMALMIO: MHEHNS
BeAyLMX cneunanmcToB no Hanbo-
Jiee NpUHLUMNManbHbIM BOMpPoOcam
KapaHTMHa pacTeHWWN, OaHHble
0 3HAYMMbIX HOBENLLNX 3apybex-
HbIX M OTEYECTBEHHbIX NCCefoBa-
HUAX, MaTepuanbl TeMaTUYeCKNX
KOH(hepeHL M.

Pepakuwns xxypHana «®uTto-
caHuTapusa. KapaHTUH pacTeHnin»
npurnawaeTr K COTPYAHUYECTBY
KaK BblOAKOLLMXCS OesATeNen HayKu,
TaK U MOMOAbIX YYeHbIX, cneumna-
JINCTOB-MPAKTMKOB, paboTaroLimx
B obnacTtu utocaHuTapuu, ons
obmeHa onbiToM, obecnevyeHus
yCTOMYMBOro (PUTOCAHUTAPHOTIO
6narononyyuns U Ans HOBbIX HayY-
HbIX AUCKYCCUN.

3AO0AYU XKXYPHAJIA

* /I3yyeHne OCHOBHbIX TEHOEHLMIA PAsBUTUSA HAYKW B 061aCTH KapaHTUHA PacTeHMI

» AHanu3 LWMPOKOro Kpyra NepefoBbiX TEXHONOrMIN B 061acT MOHUTOPUHTa
1 nabopaTopHbIX UCCIEL0BaHNI MO KapaHTUHY pacTeEHUN

« Ob6ecyxaeHWe akTyasbHbIX BONPOCOB KapaHTUHA PacTEHWA

OBULME TPEBOBAHUA K NPEOOCTABJIAEMbIM CTATbAM

K nybnvkaunv NpuHNUMatoTCS CTaTbU Ha ABYX S3bIKax: PYCCKOM 1 aHIIMNCKOM, CO-
Lepalimne pesynbraTbl COBCTBEHHbIX HayYHbIX MCCnefoBaHnii, obbemMomM ao 15 ctpa-
HWL, HO He MeHee 3 (Mpu ogMHApHOM HTepBase 1 pasMepe WwpudTa 12). ONTUManbHbIi
06bem ctatbm — o1 1500 cnos. Ctatbm 60onbLiero o6bema MoryT H6bITb MPUHATLI MO corna-
COBaHMUIO C pedaKkLmen xypHana.

CTPYKTYPA NPEOOCTABJISEMOM CTATbU*

1. YOK, Ha3BaHue cTaTbu.

2. MHnumansl, hamunmng aBtopa.

3. MecTo paboTbl aBTOpa, ropoA, cTpaHa, ORCID ID, agpec 3feKTPOHHOM NoYThl.

4. AHHOTauuMAa (KpaTKoe TOUHOE U3NIOXKEHMe CoOepIKaHUsA CTaTb, BKIOYaloLLee
thakTnueckme cBegeHnsa 1 BbIBOAbI onucbiBaemMoii paboTbl): 200—-250 cnoB., Ho He 6onee
2000 3HakoB c npobenamu.

5. KntoueBble cnosa (5-10 c/ioB, CNoBocoYeTaHuit), Hanbonee TO4YHO oTobpaXaro-
e cneundmKky cTaTbu.

6. BBegeHue.

7. MaTepuanbl U MeToAbI.

8. Pesynbratbl 1 06CyKOeHNS.

9. BbiBOAbI/3aKNtOUEHNE.

10. Cnncok nuTepaTypsl (T. €. CMMCOK BCel UCMOob30BaHHOM TMTEpaTypbl, CCbIIKK
Ha KOTOPYIO [AlTCS B CaMOM TeKCTe CTaTbM): MpaBuia COCTaBIEHMS HAaMpPaBAsSOTCS aB-
TOPY MO 3anpocy.

11. NHdopmaums 06 aBTopax: NMPUBOAUTCA NOMHAS MHOPMALMS O KaXKOoM U3 aB-
TOpoB (MecTo paboTkl, ropof, cTpaHa, ORCID ID, agpec 3N1eKTPOHHOM MOYTb).

12. nntocTpaTuBHble MaTepuansl (hoTorpadum, pucyHKm) LOMYCKATCA XOPOLLE
KOHTPACTHOCTM, C paspeLlueHneM He HmKe 300 Touek Ha awoim (300 dpi), opurnHanbi
MPVKIaAblBalOTCA K CTaTbe OTAeNbHbIMY harinamu B hopmare .tiff unu .jpeg (unntoctpa-
LK, He COOTBETCTBYOLME TpeboBaHUSM, ByayT UCKIIOUEHbI U3 CTAaTeN, MOCKOJIbKY [0-
CTOIHOE MX BOCMNpou3BeneHe Tunorpadcknum cnocobom HeBo3MOXKHO). Heobxogmmo
yKasaTb aBTOpPCTBO Kaxkgow otorpacmm (P. K. O. hoTorpacha nnm ccoinky).

13. B pepakuuio HeobxooMMo NpPefocTaBUTh ABE PeLeH3nn Ha cTaTbto («BHeLW-
HIOHD» N «BHYTPEHHIOO»).

* B TakoM He nopsioke U CTPYKTYpe npedoCcTas/sieTcsl aHr/os3bi4HbIli nepesod CTaTbu.

Pabota pnonxHa 6bITb NpepocTaBneHa B pegaktope WORD, dopmat DOC, wpudt
Times New Roman, paamep wpudita — 12, MEKCTPOUHbIA MHTepBan — OAMHAPHbIN, pas-
Mep mosier — no 2 cM, OTCTyn B Havase ab3aua — 1 cM, hopMaTUpOBaHME MO LNPUHE.
PucyHku, TabnuLibl, cxembl, rpadivkim 1 np. LOMKHbI 6bITb 0683aTENBHO NPOHYMEPOBaHbI,
MMETb MCTOYHUKM M MOMELLATbCA Ha MeYaTHOM Mone CTpaHuubl. HasBaHve Tabanubl —
Hapg Tabnuvuen; HasBaHWe pUCyHKa/rpadnka — noa, pUCyHKOM/rparkom.

BOJIEE MOAPOBHbLIE YCJ/IOBUA NYBJINKALUK CTATEMN Bbl MOXETE
Y3HATb B HALUEUW PEOAKLLUN:

Appec: 140150, Poccusi, MockoBckas obnacThb, . 0. PaMeHckui,

p. n. BbikoBo, yn. MorpaHnyHas, o. 32

KoHTakTHOE nuuo: 3nHoBbeBa CeeTnaHa leoprnesHa

TenedoH: 8 (499) 707-22-27, e-mail: zinoveva-s@mail.ru



denepajibHOE roCyIapCTBEHHOE
OIOI’KETHOE yUpe:KIeHUe
«BcepocCcUMCKUH IIEHTP KapaHTHHA
pactenuii» (PIrbBY « BHUUKP»)

— Hay4Hoe 1 MeToguueckoe obecnevyeHune
pesTenbHocTu PoccenbxosHapsopa,
€ro TeppuMTopUanbHbIX yNpaBieHUn
1 NOABEAOMCTBEHHbIX EMY
yupexaeHui B chepe KapaHTUHA
M 3aLWUTbl PacTEHUN

— YcTaHOB/IEHNE KapaHTUHHOIO
thuTocaHUTapHOro coCToAHUSA
NofgKapaHTUHHbIX MaTepuanoB
n Tepputopun Poccuinckon Gepepavmm
nyTem npoBefeHus nabopaTopHbIxX
3KCMNEepPTU3 U MOHUTOPUHIOB

— HayuyHoe coTpyaHUYecTBO
C HauWoHanbHbIMU
N MeXAYHapOoaHbIMU
opraHusauuamu B obnactu
KapaHTMHA pacTeHu#n

Bepyuiee yupexxkaeHue B Poccuiickon depepanmm no CUHTE3Y U NPUMEHEHUIO
(hepoMOHOB AN19 BbIIBNIEHUA KapaHTUHHBIX U HEKapaHTUHHbIX BpeguTene
1 60pbbbl C HUMMK

drey «<BHUMKP» — napTHep MexayHapogHo/W NporpaMMbl N0 KOOpAUHaLUU
Hay4HbIX uccnepoBaHuin B obnactn kapaHTMHa pacteHuin EUPHRESCO II
(EUropean PHytosanitary RESearch COordination)

B ®rbY «BHUUKP» co3paH u nenctsyet TEXHUUECKUIN KOMUTET
no ctaHgapTusaumm TK 42 «KapaHTWH 1 3aWiuMTa pacTeHUn»

Bepnyliee Hay4yHO-MeTOANYECKOE YUpeXxxaeHue B cocTaBe KoopanHauMoHHOro
COBeTa N0 KapaHTUHY pacTeHUI rocyaapcTe — y4acTHUKOB CHI

» 17 chunnanos Ha TeppuTopun Poccunckon Mepepauym

lonoBHOE Hay4yHO-MeTogu4YecKoe yupexageHue no peanmsauum MNnaHa
nepBooyepenHbIX MepOI'IpVIFlTMl‘;I, HanpaBJZIeHHbIX HA rAPMOHU3aLU0
KapaHTUHHbIX (PUTOCAHUTAPHbIX MEP rOCyaapcTB — YieHoB TaMOXXEHHOro coto3a

140150, Poccus,

MocKoBcKag 00JIaCTh,

I. 0. PamMeHCKUH, p. 11. BRIKOBO,
yi. I[TorparuuHagd, g. 32

Te./pakc:

8 (499) 707-22-27

e-mail: vniikr@fsvps.gov.ru
http:/www.vniikr.ru



