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AHHOTAILIUA
B cTaTbe IIpuBeleH aHAJNU3 CYIIECTBYIOMINUX ITOIXO0-
OB K OIleHKe MMOTEHIIMaJbHOI0 SKOHOMNYECKOTO
3HaAYEeHUs BPEIHbBIX OPTaHU3MOB (COPHBIX PACTEHUIT)
TIpU TIPOBEIEHNY aHa/IM3a QUTOCAHUTAPHOIO pUCKa.
[TokazaHa HEJOCTATOYHOCTD CYIIECTBYIOUIEN MEXILY-
HapoOJHOM U OTEUECTBEHHON METOANYECKON OCHOBBI
JLJIsI IPOBEZeHUs TaKoM oleHKM. [IpoaHaInu3nupoBa-
HbI IPUMEHUMOCTb 1 TOUHOCTDb NMEIOIINXCSI METOI0B
oreHKH. [TokazaHa HanboIbIIAsA IPaKTUYECKas IIPH-
MEHUMOCTh METOJIa COCTABJIEHUS YaCTUIHOH (pUHAH-
coBolt cMeThI (partial budgeting) ¢ ucrnonb3zoBaHuEM
JIMHENHOU peTrpecCOHHON MoJiesiv. Ha 0OCHOBe cylie-
CTBYIOIIUX METOJIOB U TIPAKTUK ITPEJIOKEHA YCOBEP-
IIIEHCTBOBAaHHAsI METOIMKA, YUNTHIBAIOIIAS SMITUDPU-
YyecKue JaHHbIe O BPeJIOHOCHOCTY COPHBIX PACTEHUN
JLJISI CeIbCKOX03SIMCTBEHHBIX KYJIbTYP, U BEPOSITHOCTD
aKKJIMMaTU3a Uy (IPUHUMAEMYI0 KaK MPUTOLHOCTh
YCJIOBUII) B COOTBETCTBUM C MAaTeMaTUYECKOU MOZe-
JIBIO TIOTEHIIVAJIbHOTO apeasia Buaa. JJaHHbBIN ITOIXO,
060cHOBaH 06bEKTUBHOM KOppesaIueil Mex 1y Bpezo-
HOCHOCTBIO ¥ 06MJIeM COPHBIX PACTEHUI B arpolie-
HO3e€, B CBOIO 0Uepeib, 00yCIIOBJIEHHON TPUTOLHOCThIO
yCJI0BUY cpenibl. [IpeJIoKeH MTOAX0 K KaUeCTBEHHON
OlleHKe MOTEHIIMAJbHBIX SKOHOMUYECKUX ITOTEPD
Ha OCHOBE COOTHECEHUs pacueTHBIX ITOKasaTejel
MMOTEHIIMAJbHOIO yiepba ¥ BaJIOBOTO BHYTPEHHETO
MIPOJyKTa B 30HE aHa/IM3a GUTOCAHUTAPHOTO PUCKA.
V310)keHHAasI METOIMKA [T03BOJISIET 3HAUYUTEIBHO I10-
BBICUTD IOCTOBEPHOCTh I TOUHOCTb OILI€HKHU ITOTEeHII-
aJIbHOTO SKOHOMUYECKOTr0 3HAUEHUS OIIACHBIX BUJOB
COPHBIX PACTEHU I TIPY ITPOBEIeHNY aHaJIn3a (uToca-
HUTaPHOTO PUCKA, COOTBETCTBYET TPEOOBAHUSIM 3aK0-
HOJATEeJIbCTBA U METOAVNYECKUX IOKYMEHTOB B chepe
KapaHTUHA PacTeHUN M MaTeMaTUYeCKU SKBUBAJIEHT-
Ha MeToJaM OLeHKHU, IPUMEHABIINMCS PaHee B Ipak-
THKe aHa/IM3a (QUTOCAaHUTAPHOI0 prcKa B PoccuiicKom
®epnepanuy. OTMeUYeHbI TTIEPCIIEKTUBbI TaJIbHENIIIero
YCOBEPIIEHCTBOBAHYS METO/IOB OII€HKY HETAaTUBHOI'O
BO3JIECTBYS BPEIHbBIX OPraHU3MOB IIPY IPOBEIEHUN
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ABSTRACT
The article presents an analysis of existing approach-
es to assessing the potential economic significance of
pests (weeds) when conducting a pest risk analysis.
The insufficiency of the existing international and
Russian methodological basis for conducting such an
assessment is shown. The applicability and accuracy of
existing assessment methods are analyzed. The great-
est practical applicability of the method of drawing up
a partial financial estimate (partial budgeting) using a
linear regression model is shown. Based on existing
methods and practices, an improved methodology is
proposed that takes into account empirical data on the
harmfulness of weeds for agricultural crops, and the
adaptation probability (accepted as the suitability of
conditions) in accordance with the mathematical mod-
el of the potential species area. This approach is based
on the objective correlation between the harmfulness
and abundance of weeds in the agrocenosis, which in
turn is determined by the suitability of environmen-
tal conditions. An approach to the qualitative assess-
ment of potential economic losses is proposed based
on the correlation of estimated indicators of potential
damage and gross domestic product in the area of
pest risk analysis. The described methodology allows
to significantly increase the reliability and accuracy of
the assessment of the potential economic significance
of dangerous weed species during pest risk analysis,
complies with the requirements of legislation and
methodological documents in the field of plant pro-
tection and is mathematically equivalent to the assess-
ment methods previously used in the practice of pest
risk analysis in the Russian Federation. Prospects for
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aHaJim3a GUTOCAHUTAPHOIO PUCKA Ha OCHOBe GoJiee
IeTaJu3uPOBaHHBIX MOJleJiel CelIbCKOX03MCTBEH-
HOTO ITPOM3BOICTBA ¥ DKOHOMMUYECKUX B3aMOCBSI3EM.

Knrowuesvle cnosa: KapaHTUH PAaCTEHUM, PUCKHU,
TOTEHIIMANbHBIN yiIepb, 5KOHOMUYEeCKOe 3HAUYeHUe,
MPOrHO3WPOBAHUE.

BBEJEHUE

COOTBETCTBUM C MeXIYHAPOAHOM
KOHBEHIIVEN 110 KapaHTUHY U 3alllUTe
pacrenuit (MKK3P) ee cTOpoHBI 065-
3YIOTCS UCITOJIb30BATh JIUIIb T€ (DUTO-
cCaHUTapHbIe MEPBI, KOTOPbIEe UMEIOT
JOCTaTOUHOe TexXHu4yeckoe 060CHO-
BaHUe. B cBOI0 ouepenb, IO TAKUM
000CHOBAHUEM B TEKCTE KOHBEHIIUU
MMOHUMAaeTcs aHaau3 puTocaHUTapHOro prucka (ADP)
(unu «Ipyroe cpaBHMUMOE U3YyYEHUE U OI[eHKa nMe-
oIeiica HaydYHOU nHpopMalum»). TakuM 06pasomM,
B COOTBETCTBUU C MeXAYHAPOJHBIM 3aKOHOLATEb-
cTBOM, ADP gBJIsIeTCS KIIOUEBBIM ITPOIIECCOM aHaIM3a
Hay4YHBbIX ¥ 9KOHOMUYECKUX HAHHBIX, HEOOXOIMMbIM
IJIS OTIpefiesieHUs PeryJupoBaHUs BPeIHOTO opra-
HU3Ma U CTPOTOCTU (PUTOCAHUTAPHBIX MED.

CtpykTrypa A®P onucana B MexIyHapOogHOM
craHgapTe 1o purocaHuTapHbIM MepaM (MCOM Ne 2).
OnHOM 13 IBYX KJIIOUEBBIX €€ YaCTel SABJISIETCS ITall
OIIeHKM PUCKOB, Ha OCHOBE Pe3yJIbTaTOB KOTOPO-
ro MIPpUHUMAaETCs pellieHre 0 He0OXOAUMOCTU TIPU-
MeHeHUsa QUTOCAHUTAPHBIX Mep U X XapaKTepe.
B yacTHOCTU, UMEHHO Ha 3TOM 3Talle OIpeesisIeTCs
COOTBETCTBYE aHAJIN3MPYyEMOT0 OPraHu3Ma OCHOBHO-
MYy KPUTEPUI0 KAaPAaHTUHHOTO BPEHOT'O0 OPraHu3Ma
Bonpenenennu MKK3P: «<kapaHTUHHBIN BPeIHBIN Op-
TQHU3M, UMEIOUWUL NOMEHYUAILHOE IKOHOMUYECKOE 3HA-
YeHue IJIs1 30HBI ITIOIBEPIKEHHOM OTIACHOCTH, B KOTOPOM
OH TIOKA OTCYTCTBYET WJIU ITPUCYTCTBYET, HO OTPaHU-
YeHHO PaclpOCTPaHeH U CIYXUT 06beKTOM OQUILU-
anbHOM 60pbr6BI» (MMK3P, 1997).

BMecTe ¢ TeM MeTOAMUECKIE OCHOBBI 3TOM YacTU
paboT ocTalmTCs HELOCTATOUHO NPopaboTaHHBIMU.
MexayHaponHbiil craggapt (MC®M N 11) comep-
JKUT JIVIIb TIepedYucieHre MeTOA0B KOJTUYEeCTBEHHO-
ro aHaJu3a DKOHOMUYECKOTO BO3/IEUCTBUS (pasmen
2.3.2.3 «AHaJIUTUYECKNEe MEeTOIbl») C BeCbMa KpaT-
KUM ux onucanueM. Cienyromuii pasaen (2.3.2.4 «He
TOPrOBbBIE U HKOJIOTUYECKIE TIOCEICTBUS») IPELYC-
MaTPUBAET BO3MOXXHOCTD NIPUOIN3UTEIbHOMN OIleH-
KM «C TIOMOIIbI0 COOTBETCTBYIOIIETO HEPBIHOYHOTO
MEeTO/Ia OIIeHKM» YKOCUCTEMHBIX U COIIMAJIbHBIX I10-
CJIEICTBUY aKKJIMMaTU3alluy BPeqHOr0 OpraHusMa.
B 3akjroueHure CTaHLAPT OTMevYaeT Heo6X0IMMOCTD
«TI0 BO3MO>XHOCTHW» BBIPA3UTh 3KOHOMUYECKNE ITI0-
CJIEICTBUS B JEHE)KHOM BBIPA)KEHUM.

CymecTByomasa B Pocculickoit demepanuu
oduiajbHasi MeTOAUKA OCYIIeCTBJIEHUS aHAJU-
3a (UTOCAHNUTAPHOIO pHcKa (IpuKa3 MUHCEIbX03a
Poccum NQ 46) He IpelycMaTPUBaeT KaKOU-I1b0 KO-
JINYEeCTBEHHOU OIleHKY 3KOHOMMNYECKOTO 3HAUEeHUST
BPEIHOr0 OpraHM3Ma, OrPaHUYNBAsSICh KAUECTBEHHOM

further improvement of methods for assessing the neg-
ative impact of pests during pest risk analysis based on
more detailed models of agricultural production and
economic relationships are noted.

Key words: plant quarantine, risks, potential
damage, economic importance, forecasting.

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 anal-
ysis (PRA) (or “another comparable examination and
evaluation of available scientific information”). Thus,
in accordance with international law, PRA is a key pro-
cess of analysis of scientific and economic data nec-
essary for determining the pest regulation and the se-
verity of phytosanitary measures.

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 for phytosanitary measures and their nature.
In particular, it is at this stage that the conformity of
the analyzed organism with the main criterion of a
quarantine pest in the IPPC definition is determined:
“a quarantine 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” (IPPC, 1997).

At the same time, the methodological basis of this
part of the work remains insufficiently developed. The
international standard (ISPM No. 11) contains only a
list of techniques 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 an approximate assess-
ment “an appropriate non-market valuation method”
of the ecosystem and social effects arising from a pest
introduction. In conclusion, the standard notes the
need to express economic impacts in monetary terms
“if possible”.

The official methodology for carrying out PRA ex-
isting in the Russian Federation (Order of the Ministry
of Agriculture of Russia No. 46) does not provide for
any quantitative assessment of the economic signifi-
cance of a pest, limiting itself to a qualitative assess-
ment of the impact on some parameters on a scale of
“small, medium, large”.

Thus, to date, there are no Russian or internation-
al standards or other guidance documents containing
atechnical description of techniques for quantitatively
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OITEeHKOM BO3/IEHICTBYS IT0 Py IIapaMeTPOB IT0 ITKaJjie
«HeDbOoJIbIIIoE, cpellHee, 60OJIBIIIOE».

TakuM o6pasoM, Ha CErOAHSAIIHUUA HeHb HET
HU OTE€YECTBEHHBIX, HY MEeXIYHAPOJAHBIX CTAHIAPTOB
WJIV UHBIX PYKOBOJISANIUX JOKYMEHTOB, COAEPKAIIUX
TEeXHUUEeCKoe OIIMCaHKe CII0CO00B KOJIUUECTBEHHON
OLIEHKH ITOTEHIINAJIbHOTO HEraTUBHOI0 d9KOHOMUYe-
CKOTO BO3[IEMCTBUS BPELHOTO OpPraHu3Ma B paMKax
A®P, 4TO MpPEeACTABISET OOJbIIYI0 CIOXKHOCTD JJIS
noaroToBky A®P Kak HEOOXOAUMOTO TeXHUUYECKOTr 0
000CHOBaHUSA (DUTOCAHUTAPHBIX MEP.

Llenbio paboThl aBTOPOB SABJIAJACh pa3paboTka
Hay4YHO 060CHOBAHHOMW METOJMKU OIIeHKU ITOTEHIIV-
aJbHOI'0 SKOHOMMUYECKOTO 3HAaUeHUsT BPeIHbIX Opra-
HU3MOB (COPHBIX PAaCTEHNUH) U ee arpobarius. J[Jis 3To-
T'0 GBLITY TTPE/IJI0XKEeHbl HAyYHO 060CHOBAHHbBIE METOIBI
¥ OCYIIECTBJISIJIOCH TTOCTPOEHNE KOJIMUECTBEHHBIX
MoJeJie BO3MO)KHOI'0 HEraTUBHOTO (B TOM UMCJIE KO-
HOMUYECKOT0) BO3IENCTBUS ropila IeHCUIbBAHCKOT'0
Persicaria pensylvanica (L.) M. GOmez B TOTEHIIUAIbHOM
apeare.

MATEPUWAJIBI U METO/IbI

PaGoTa ocHOBaHa Ha aHAJIM3€ UMEIOUIUXCS JINTepa-
TYPHBIX UCTOUYHUKOB U ITPAKTUKU BBITIOJHEHUI ADP
BO BcepoccuMCKOM I[eHTPEe KapaHTUHA PAaCTEHUM.
Amnpo6anua Npemyio)KeHHbIX METOMIOB M IIPHEMOB
IIpOBeJleHa B paMKax ITPOJOJIKEHMA HauaThIX B 2022 T.
(T'pebeHHUKOB U Ap., 2022) paboT MO OlleHKe PHUCKOB
nias Tepputopuu Poccuiickoir ®emepanuu, CBI3aH-
HBIX C BO3MOXXHBIM ITPOHUKHOBEHUEM U PACIIPOCTPa-
HEHMEM arPECCUBHOTO OJTHOJIETHETO COPHSIKA — TOpIia
meHCcuJIbBaHCKoro Persicaria pensylvanica (L.) M.Gomez
(Caryophyllales: Polygonaceae), IupoKo paciopocTpa-
HeHHOTO B CeBepHOUM AMEDPUKE, C UCITOJIb30BaHUEM
paHee pa3paboTaHHOM MO IOTEHIINAJIbHOTO ape-
ana Buga (Ipe6eHHUKOB U AP., 2022). [IJ1d TpoBeIeHUs
He06XOIMMbIX PACYETOB ITPUMEHSIJIUCH CTaHIaPTHBIE
cpeIcTBa MporpaMMHOTO obecrieueHus Microsoft
Excel.

PE3VYJIBTATBI U OBCYKJEHUE

[TepBOHAYaJIbHO OBLIT TPOBEEH aHAIU3 HanboJiee co-
BPEMEHHBIX U MTEPCIIEKTUBHBIX MPAKTUK OLIEHKHU T10-
TEHI[MAJIbHOTO SKOHOMUYECKOT0 3HAUYEHUSI COPHBIX
pactenuii. B cratbe Tapeka CoimMaHa C COaBTOpPaMu
(Soliman et al., 2010) gax KpaTKuii 0630P BO3MOXKHBIX
TIOJIXO/IOB JIJISI SKOHOMMYECKOU OILIeHKU IIPU ITPOBe-
neHuu A®P, mepeyeHb KOTOPBIX [IPUMEPHO COOTBET-
CTBYET QaHAJIUTUYECKUM MeTOMIaM, IepedrnceHHbIM
BMC®M N2 11. B paboTe Tak)xe IIPUBEIEHO CPaBHEHNE
WX BO3MOXKHOCTEH, a TaK)Ke TPeOYeMbIX JJIsT NCTIOJb-
30BaHU JAHHBIX, METO/IOB 1 HABBIKOB UCIIOJIHUTEJIEN
paboT. B cBA3U C TeM, YTO JJIs UCIIOJIb30BAHUS BCEX
IPOYUX TEXHUK HEOOXOLUMBIM YCIOBUEM SIBISETCS
HaJInuue y UCTIOJTHUTEJIel 9KOHOMUYECKOM TOITOTOB-
KW, MUHUMAaJIbHO HEOOXOLUMBIM 1 OCHOBHBIM MOXKET
CUMTAThCS METOJ, COCTABJIEHUSI YaCTUYHOMN hUHaH-
coBoit cmeTHI (partial budgeting). CymHocTs MeToza
COCTOUT B IIPOCTOM IIOJICUETE PA3HUIBI TPUOBLIEH
¥ 3aTpaT B TEKYIIeH cUTyaluu (10 akKJIUMaTU3aIuu
BpPEeLHOr0 OpraHu3Ma) U B IpefIiojiaraeMoit (rmocie
aKkJIMMaTU3anum). [lox mpubsLIbio B cirydae AOP o -
pasyMeBaeTcs B IIEPBYI0 OUepelb CTOMMOCTD ITPOU3-
BeJIeHHOU MPOLYKIINY TTIOBPeXIaeMbIX PACTEHU U, IO,
3aTpaTaMu — PACXO/Ibl HA MEPOIIPUATHUS 110 3aIIUTE

assessing the potential negative economic impact of a
pest within the framework of PRA, which presents a
great challenge for the PRA preparation as a necessary
technical justification for phytosanitary measures.
The aim this work was to develop a scientifically
based methodology for assessing the potential eco-
nomic significance of pests (weeds) and to test it. For
this purpose, scientifically based methods were pro-
posed and quantitative models of the possible nega-
tive (including economic) effect of Persicaria pensylva-
nica (L.) M. Gémez in the potential area were developed.

MATERIALS AND METHODS

The work is based on the analysis of available liter-
ature sources and the practice of performing PRA in
the All-Russian Plant Quarantine Center. The proposed
methods and techniques were tested as part of the con-
tinuation of the work started in 2022 (Grebennikov et
al., 2022) on assessing the risks for the territory of the
Russian Federation associated with the possible in-
troduction and spread of an aggressive annual weed —
Persicaria pensylvanica (L.) M.Gomez (Caryophyllales:
Polygonaceae), widespread in North America, using
a previously developed model of the potential species
range (Grebennikov et al., 2022). Standard Microsoft
Excel software tools were used to carry out the neces-
sary calculations.

RESULTS AND DISCUSSION

First, an analysis of the most modern and promising
practices for assessing the potential economic impor-
tance of weeds was conducted. The article by Tarek So-
liman et al. (2010) provides a brief overview of possible
approaches for economic assessment in PRA, the list of
which roughly corresponds to the analytical methods
listed in ISPM No. 11. The paper also compares their
capabilities, as well as the data, methods and skills of
the performers. Due to the fact that the use of all other
techniques requires economic training of the perform-
ers, the method of partial budgeting can be considered
the minimum necessary and basic one. The essence
of the method is a simple calculation of the difference
between profits and costs in the current situation (be-
fore the pest introduction) and in the expected one (af-
ter introduction). In the case of PRA, profit primarily
means the cost of the produced products of the dam-
aged plants, and expenses are the costs of plant pro-
tection measures and phytosanitary measures. This
method does not provide for the calculation of indirect
economic effects (changes in economic equilibrium)
under the influence of direct damage.

In the practice of plant quarantine in the Russian
Federation, it is also common to use the financial esti-
mate method as described by Vasyutin and co-authors
(Vasyutin et al., 2001) and Perevertin (2006). The im-
plementation essence of this method is the calculation
of economic losses (R) based on several indicators: C
(unit price of production), V (gross yield of production),
K (crop loss coefficient), S1 (infestation area), S (sown
area), while R corresponds to the cost of the crop lost as
a result of exposure to a harmful organism.
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pacTeHuil u obecrieueHNI0 (UTOCAHUTAPHBIX MED.
JlaHHBIV MeTOH, He IIpeAycMaTpuBaeT mofcueTa Koc-
BEHHBIX 9KOHOMMUYECKUX 3 (HeKTOB (M3MEeHEeHU I KO-
HOMUWYECKOT0 PAaBHOBECHUS) MO/, BIUAHUEM IPSIMOTO
yiep6a.

B mpakTuKe KapaHTHHA pacTeHUH B PocCcHUIiCKO
denepalny Tak)Ke MIPUHSITO UCIIOJb30BaHUE METOIA
(MHAHCOBOM CMeTHI B OITMCAHUU BacioTuHa U coaB-
TopoB (BaciotuH u mp., 2001) u [TepeBepTuHa (2006).
CyIIHOCTh peaju3alluy JAaHHOTO MeToJa COCTOUT
B pacueTe SKOHOMUYECKUX II0TePh (R) Ha OCHOBE He-
CKOJIbKMX TToKazaTtesieli: C (1leHa egUHUIIBI TPOLYK-
uwn), V (BasoBoi coop nponykiium), K (kospuiimeHt
moTepu yposxkas), S1 (riomab 3apakeHust), S (moces-
Has IUIOIIA/b), IPU 3TOM R COOTBETCTBYET CTOMMOCTH
yposkasi, MOTEPSIHHOTO B pe3yJbTaTe BO3IEUCTBUSI
BPEIHOI0 OpraHu3Ma.

OCHOBHBIM HEJOCTATKOM JaHHOTO MEeTOoJa SIB-
JISIeTCS TIPOU3BOJIbHBINM KOHCTAHTHBIN XapakTep KO-
sdduruenTa morepu ypoxas (K) 1Jis Bcel 1iomanm
s3apakenus (S1). XOoTs YMCIEHHOCTD ¥ BPEIOHOCHOCTh
BPEIHBIX OPTraHU3MOB, 0UEBUIHO, IBJISIOTCS JUHAMU-
YeCKMMU ITOKa3aTeIsIMU, 3aBUCSIIIMMH KaK OT cItocoba
U TIPUEMOB BO3I€JIbIBAHUS KYJIbTYPbI, TAK 1 abUOTHYE-
CKMX 1 OMOTUYECKUX ITapaMeTPOB CPEbI.

B 2007 r. AHaTosueM VMiBaHOBUYEM AJITYXOBBIM
¥ coaBTOpaMu ObljIa IPeAIpUHATA IIONbITKA MOJIEP-
HU3UPOBATh LAHHBIN METOJ, IJis OIleHKU MMOTEeHIIN-
aJIbHOTO DKOHOMMYECKOTO 3HAUEHUS HECKOJIbKUX BU-
IIOB COPHBIX pacTeHuu (AXTyX0B U Ap., 2007-20078).
B uvactHOCTH, hopMmysia GblIa LOTIOJHEHA KOPPEIII-
OHHBIMU KO3 PUIIMEHTAMU, OTPaAKAIIUMU ITOTEH-
IUAJIbHYI0 3aCOPEHHOCTD IMOCEBOB U MPUTOLHOCTH
ycyoBuli B 30He ADP mjig BpenHoro opranusma. Of-
HaKo aBTOpaMu ObLII ceJIaH BhIBOZ, 0 (DaKTUUECKOM He-
BO3MOXXHOCTY IPOBEIEHUS TOUHOM KOJINYECTBEHHOM
OIIeHKU ITOTEHIIAIbHOM BPeJOHOCHOCTY COPHBIX pac-
TeHU! JaHHBIM METOJIOM ITyTeM ITPOCTOM IKCTPATIOJNSI-
VY JaHHBIX U3 30HBI PACIIPOCTPAHEHUS aHATIU3UPY-
eMoro 06beKTa. Huxe mpuBeieHa IOCJIOBHAS IIMTAaTa
ATyX0Ba M COaBTOPOB:

«OIHAKO IJI KAPAHTUHHBIX BPEeIUTEIIEH METO-
IUKa 9KCIIEPUMEHTAJBHOTO ONpenesieHnd Koahhu-
II1eHTa BPeJOHOCHOCTU HellpuMeHUMa. [loaTOMy
IJIsI KapaHTUHHBIX BpeauTenael Kooah(OUIIMeHT Bpe-
JOHOCHOCTY OTIPeessjica IyTeM BKCTPaIloJsaIum
IaHHBIX, TOJYUYeHHBIX HA TEPPUTOPUIX TOCYIAPCTB
C QaHAJIOTUYHBIMY arPOKJINMATUYECKUMU YCIOBUSIMU,
B KOTOPBIX IaHHBIN BPpeIUTEJb He ABJISETCS KapaH-
TUHHBIM BUJOM. [1py 3TOM HEOOXOJMMO YUUTHIBATD,
YTO, B CUJTY BBIIIIEYKa3aHHBIX 06CTOATEIbCTB, KO3 du-
IIUEHT BPEJIOHOCHOCTH, OITPEeleJIeHHbIN TaKUM 06pa-
30M, SIBJISETCS OIleHOUHBIM. K coxkajieHNIo, B paMKax
IaHHOY paboThl MbI HE MOYKEM ONPENEeNIUTDb CTETIeHb
TOYHOCTHU JaHHOU olleHKHU. Kpome aTOTO, B paborax,
npenoctaBiaeHHbIX PI'BY «BHUUWKP», cuntaeTcs, 4To
K03 PUIIMEHT BPEIOHOCHOCTY B 30HE MOTEHIIMAJb-
HOTO pacIpoCTpaHeHUs 6MOJIOrNYeCKOT0 KapaHTUH-
HOT'O BPeJIUTENS SIBJISIETCS BEJIUUYNHOMN ITOCTOSIHHOM,
YTO TaK)Xe He COBCEM KOPPEKTHO U YBEJIUYNBAET Be-
JINYVHY TOTPENUTHOCTH TIPY OIleHKEe ITOTEeHIIUAJIbHOTO
9KOHOMUYECKOTO yiepba oT JaHHOT0 BUa OMOJIOTU-
YecKoro BpeauTess» (ANTyxoB u mp., 2007-2007a).

TakuM 06pa3oM, 6blyIa OTMedeHa MeToAYecKas
HEKOPPEKTHOCTD ITPOCTOT0 IIEPEHOCA OMITUPUUECKUX
IAaHHBIX O BPELOHOCHOCTY COPHOTO PAaCTEHUS B 30HE

The main disadvantage of this method is the arbi-
trary constant nature of the yield loss coefficient (K) for
the entire infestation area (S1). Although the number
and harmfulness of pests are obviously dynamic indi-
cators that depend on both the method and techniques
of crop cultivation, and the abiotic and biotic parame-
ters of the environment.

In 2007, Anatoly Altukhov and co-authors at-
tempted to modernize this method for assessing the
potential economic value of several weed species (Al-
tukhov et al., 2007-2007c). In particular, the formula
was supplemented with correlation coefficients reflect-
ing the potential infestation of crops and the suitability
of conditions in the PRA area for the pest. However, the
authors concluded that it was virtually impossible to
carry out an accurate quantitative assessment of the
potential harmfulness of weeds using this method by
simply extrapolating data from the distribution area
of the analyzed object. Below is a quote from Altukhov
and co-authors:

“However, the experimental technique of deter-
mining the harm coefficient is not applicable to quar-
antine pests. Therefore, for quarantine pests, the harm
coefficient was determined by extrapolating data ob-
tained in the territories of states with similar agrocli-
matic conditions, where this pest is not a quarantine
species. It should be taken into account that, due to
the above circumstances, the harm coefficient deter-
mined in this way is an estimate. Unfortunately, within
the framework of this work, we cannot determine the
degree of accuracy of this estimate. In addition, in the
works provided by FGBU “VNIIKR”, it is considered that
the harm coefficient in the area of potential distribution
of a biological quarantine pest is a constant value, which
is also not entirely correct and increases the amount of
error in assessing the potential economic damage from
this biological pest” (Altukhov et al., 2007-2007a).

Thus, the methodological incorrectness of simply
transferring empirical data on the weed harmfulness
in its distribution area to the entire area exposed to
danger (within the PRA area) was noted. In later works
on the weeds PRA for the territory of the Russian Fed-
eration, even such an approximate method for calcu-
lating potential damage was not used. The assessment
of potential economic significance was carried out only
qualitatively, at the level of “losses are large/small” (Ku-
lakova, Belkin, 2018), or the authors concluded that it
was impossible to objectively assess the direct harm-
fulness of the species — “it is generally not possible to
assess the degree of its impact on the main crop sepa-
rately from other weed vegetation” (Razumova, 2018).

At the same time, both in Russian (Shpanev, 2011)
and international (Cousens, 1987; Coble, Mortensen,
1992; Swanton et al., 1999) plant protection practices,
generally accepted approaches to assessing and fore-
casting the economic harmfulness of weeds have been
developed — both for individual species and their com-
munities. In general, they result in the construction
of regression models of varying complexity, in which
the yield loss of the cultivated crop is a derivative of
the weed abundance (their numbers, projective cover
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€T0 pacIpoCTpaHeHMs Ha BCIO 30HY, IO BEPKEHHYTO
omnacHocTu (B mipezenax 30HbI A®P). B 6oJiee mos3-
HUX paboTax I0 aHaJIU3y (GUTOCAHUTAPHOTO PUCKA
COPHBIX PacTeHU i1 TeppuTopuu Poccutickoit de-
Iepanuu ga)ke CTOJb IIPUOIN3UTENbHAS METOAUKA
ToficueTa IMOTEHIINAJIIBHOTO yiepba He TPUMEHSLIACS.
OlleHKa IMOTEHIMAJbHOT0 DKOHOMUYECKOTO 3HaUe-
HUS TPOBOAUJIACH JIUIIb KaueCTBEHHO, HA YPOBHE
«1oTepyu Benuku/Manb» (KymakoBa, BenkuH, 2018),
Ju60 aBTOpaMu [MeJjiajics BbIBOJ O HEBO3MOXHO-
CTU 00'bEKTUBHOM OIIEHKH MPSAMON BPELOHOCHOCTU
BUJIa — «OI[€HUTH CTEIIEHb €T0 BJIMSHUS HAa OCHOBHYIO
KYJIbTYPY OTHAENbHO OT APYTON COPHOMN PACTUTEJD-
HOCTHU B II€JIOM He TIPEJNCTaBJISIETCS BO3MOXXHBIM»
(PazymoBa, 2018).

BMecTe ¢ TeM Kak B oTeuecTBeHHOU (Illma-
HeB, 2011), Tak u muposoii (Cousens, 1987; Coble,
Mortensen, 1992; Swanton et al., 1999) npakTuke 3a-
IUTHI PACTEHUN BBIPAOOTAHbBI OOUIETIPUHATHIE TTO/I-
XOJIbI K OIT€HKE ¥ ITPOTHO3VPOBAHNIO 9KOHOMUYECKOM
BPEIOHOCHOCTY COPHBIX PACTEHUI — KaK IJIS OTIEJb-
HBIX BUJIOB, TaK U X COO0IECTB. B 0600611 HHOM BUIe
OHU CBOJSTCS K IIOCTPOEHUIO0 PETPECCUOHHBIX MOJIe-
Jie¥ pa3JIUYHOU CJI0KHOCTH, B KOTOPBIX TIOTEPU YPO-
JKast BO3EJIbIBAEMOU KYJIbTYPhI ABJISIOTCS TPOU3BOJ -
HO OT 00MJIMSI COPHBIX PacTeHUM (X YMCIEHHOCTH,
MPOEKTUBHOTO ITOKPBITHS WX BET€TaTUBHOM MACChI).
9TO BIOJIHE COOTBETCTBYET MOJENI KOHKYPEHTHBIX
B3aMMOOTHOIIEHNN pacTeHuy B arpoiueHose (Watt et
al,, 2010).

BrI60p ONITYMAIbHOTO BAPUAHTA PErPECCUOHHOM
MOJleJid B 3aBUCUMOCTHU OT 1ieJieil U YCIOBUMU OLleHKU
ocTaeTcs IMpeJMeTOM HaydHOU nuckyccuu (IlmaHes,
2011; Das et al., 2021). [IpusHaBasg HEIUHEUHBIN Xa-
pakTep 06beKTUBHBIX 3aBUCUMOCTEN B arpoIleHO3E,
60JIBIIMHCTBO aBTOPOB (BaHuH, 3y3a, 1981; 3106uH,
1987; Cousens, 1987) TeM He MeHee MPU3HAIOT BO3-
MOXXHOCTH MCIIOJIb30BaHN1 Haubojee IMMPOCTOTO JIK-
HEeWHOro ypaBHeHUS 06uIero BUa, COJEpPIKallero
JIVIIb YPOXKaUHOCTh KYJIbTYPhI, 06UIE COPHOTO pac-
TeHU ¥ K03 PUIUEHT perpeccuu (BpeJOHOCHOCTH)
IJs IpubJIN3UTENBHOIO pacyeTa NPy OrpaHUYeH-
HOCTHU IAaHHBIX. [IOCKOJIBKY B XOJl€ OCYIIeCTBIEHUS
aHaln3a QUTOCAHNUTAPHOrO PHCKa HeKoTopas all-
MIPOKCHMAIINS OLIEHOK BEPOSITHOCTY aKKJIMMAaTH3a-
AU U ITOTEHIINAJIbHOTO SKOHOMUYECKOTO 3HAUEHUS
BPEIHOTO OpraHu3Ma HensbexxHa, Mbl CUMTaeM BO3-
MOJKHBIM BbIOPATh IJis 1ejeii AOP UMeHHO 5TOT Ba-
PUAHT PETPECCUOHHOT0 aHaIN3a.

HaubosblIyio CI0XKHOCTD ITPU OlleHKe MOTeH-
IIUAJbHOU BPEJLOHOCHOCTU OTCYTCTBYIOIIUX B 30HE
A®P CcOpHBIX pacTeHUH, KaK OBIJI0O OTMEUYEeHO elle
A. Y. AnTyX0BbIM U coaBTOpaMu (AJITYXOB U Jp.,
2007-2007B), npeAcTaBIsIET HEBO3MOXXHOCTbD II10-
JIYUeHUS SKCIIePUMEHTAJbHbIX MaHHBIX O BIUSHUU
Ha YpO’KallHOCTh B 30He, TIOABEPKEHHOM OTTACHOCTU.
OIHaKO TOYKA 3PEeHUS Ha BPEILOHOCHOCTh PACTEHUS
KaK ITPOM3BOJIHYI0 OT €T0 KOHKYPEHTOCIIOCOOHOCTHU
MOXeT cunuTaThcsa obuenpuuaTon ([manes, 2011;
Das et al., 2021). B paBHOU CTeneHHU OOIIENPUHATA
TOUYKA 3PEHUS 0 3aBUCUMOCTU YUCJIEHHOCTU BUA
OT TIPUTOJTHOCTH YCJIOBUH ero o6uTaHus (COOTBET-
CTBUS YCJIIOBUY 3KOJornYeckoi Hune Buza) (Oerke,
2006; Watt et al., 2010). Micxozas u3 3TOTO, HPEJ-
cTaBJisgeTCsI 000CHOBAHHBIM MCIIOJIb30BaTh JJIs I10-
CTPOEHUS PETPECCUOHHON MOV IOTeHIINATbHON

or vegetative mass). This is quite consistent with the
model of competitive relationships between plants in
an agrocenosis (Watt et al., 2010).

The choice of the optimal regression model ver-
sion depending on the objectives and conditions of the
assessment remains a subject of scientific discussion
(Shpanev, 2011; Das et al., 2021). While recognizing
the nonlinear nature of objective dependencies in the
agrocenosis, most authors (Vanin, Zuza, 1981; Zlobin,
1987; Cousens, 1987), nevertheless, recognize the pos-
sibility of using the simplest linear equation of a gener-
al form, containing only the crop yield, the abundance
of the weed and the regression coefficient (harmful-
ness) for an approximate calculation with limited data.
Since some approximation of the estimates of the in-
troduction probability and the potential economic sig-
nificance of the pest is inevitable during the PRA, we
believe it is possible to choose this regression analysis
version for the PRA purposes.

The greatest difficulty in assessing the potential
weed harmfulness absent in the PRA area, as not-
ed by A.I. Altukhov and co-authors (Altukhov et al.,
2007-2007¢), is the impossibility of obtaining exper-
imental data on the impact on crop yields in the en-
dangered zone. However, the point of view on the plant
harmfulness as deriving from its competitiveness can
be considered generally accepted (Shpanev, 2011; Das
et al., 2021). Equally generally accepted is the point of
view on the dependence of the species number on the
suitability of its habitat conditions (correspondence
of conditions to the ecological niche of the species)
(Oerke, 2006; Watt et al., 2010). Based on this, it seems
justified to use the adaptation probability, calculated
on the basis of a mathematical model of the ecological
niche, to construct a regression model of the potential
harmfulness of a weed absent in the PRA area. Based
on these facts, considering the most common linear
regression equations in practice for assessing the weed
harmfulness, the formula can be obtained:

PH=(Yx((1-(Pmax/(1+Pmin)))xCC))xCost, where:

PH - potential harm, Y — actual yield (units),
Pmax — maximum possible population density of a
weed plant, Pmin — minimum predicted population
density of a weed plant (in accordance with the value
of the adaptation probability from 1 to 0), CC — compet-
itiveness coefficient of the species in the weed commu-
nity (in accordance with data on the plant abundance
in an agrocenosis in the distribution area — under con-
ditions close to optimum) (from 1 to 0), Cost — mone-
tary value of a yield unit (rubles). The calculation is car-
ried out separately for each administrative territorial
unit (for example, a subject of the Russian Federation,
or a municipal district — depending on the detail of the
potential area model and the availability of agricultur-
al crop production data) within the endangered area,
with subsequent summation of the values.

This approach complements the method pro-
posed by Altukhov and co-authors (Altukhov et al.,
2007-2007c¢) with an objective biological parameter
that determines the potential species harmfulness in
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BPELOHOCHOCTHU OTCYTCTBYIOWIEro B 30He ADP cop-
HOTO PAaCTEHUS BEPOSITHOCTH ETO aKKJIMMaTU3AIIUH,
paccYMTAaHHYI Ha OCHOBE MaTeMaTUYeCKOU MoJe-
JIV 9KOJIOTUYeCcKOU Huu. Micxons us aTux GpakTos,
Ha OCHOBe HaunboJjiee pacIIPOCTPAHEHHbBIX B TIPAKTH-
Ke IMHENWHBIX PErPECCUOHHBIX YPaBHEHUH IJId OTIeH-
K¥ BPEIOHOCHOCTU COPHBIX PACTEHUM, MOXKET ObITh
noJsiyueHa hopmyia:

MMy=(¥x((1-(TImaxc/(1+IImuH)))xKK))xCT, rae:

[TY — moTeHIIMaNbHBIN yiepb, Y — pakTuuecKuit
ypoxait (en.), [IMakc — MaKCUMaJIbHO BO3MOXXHA
TIJIOTHOCTD MOMYJSIUYA COPHOTO pacTeHus, [IMUH —
MUHUMaJIbHAas TPOTHO3UPYyeMasi TJIOTHOCTH TTOTTYJIs -
UM COPHOTO pacTeHus (B COOTBETCTBUU CO 3Haue-
HUEeM BEPOSITHOCTU aKKJuMaTusalnuu oT 1 mo 0),
KK — ko3 puiiieHT KOHKYPEHTOCIIOCOOHOCTHY BUA
B COOOIIECTBE COPHBIX PacTeHUH (B COOTBETCTBUU
C IaHHBIMU 06 0OUINY PACTEHNS B arpoIieHO3€e B 30He
pacrpocTpaHeHUs — B YCJIOBUSIX, GJIU3KUM K OIITUMY-
my) (ot 1 7o 0), CT — meHeXXHast CTOMMOCTD €IMHUIIbI
ypoxkas (py6sin). PacueT MPOBOAUTCS OTIEJIbHO IJIsS
KaXkKI0i aIMUHUCTPATUBHO-TePPUTOPHATIbHON eu-
HUIel (Hampumep, cy6bekra Poccuiickoit ®enepa-
WY WIY MyHUITATIAJbHOI'0 paioHa — B 3aBUCUMOCTU
OT JeTaju3alliy MOIeJU IIOTEeHIINAJIbHOro apeaja
¥ LOCTYITHOCTY JAHHBIX O ITPOU3BOJICTBE CEJIbCKOXO0-
39UCTBEHHBIX KYJIbTYP) BHYTPY 30HBI, TOJBEPKEH-
HO¥M OTIACHOCTH, C IMOCJEAYIOIUM CYMMUPOBaHUEM
3HAUYEeHUH.

JlaHHBIN TTOAXO0J HOMOJIHSIET METO, PEIIIO-
JKEHHBIA AJITYXOBBIM U cOaBTOpaMu (AJITYXOB U ApP.,
2007-2007B), 06beKTUBHBIM 6MOJIOTMYECKUM ITapa-
METPOM, OTIPEZIENISIONIUM ITOTEHIINAIbHY0 BPeIOHOC-
HOCTb BU/Ia HAa Pa3JIMYHBIX YUaCTKaX 30HbI, IOIBEP-
JKEHHOM omacHoCTu. KpoMe TOro, JaHHBIN CIIOCO6
OILIEHKY MHOTOKPATHO allpoOUPOBaH U SBJISIETCS 06-
HMIETIPUHATHIM B IIPAKTUKE 3allUThl PACTEHUN. MeTo,
TaK)Xe COOTBETCTBYET PEKOMEHIAUSIM MeXTyHapoJ -
HOTO cTaHJapTa o GUTOCAaHUTApPHBIM MepaM N2 11.
B TO ’ke BpeMs II03BOJIsISI 3HAUNUTEIbHO IIOBBICUTD TOU-
HOCTB ¥ CTATUCTUYECKYIO JOCTOBEPHOCTD OLIEHKU I10-
TEHIIMAJIbHOTO SKOHOMUYECKOTO 3HAUEHUST BPEIHOT0
opraHusma st 30HbI ADP.

g xayecTBeHHOU (GaJi-

various parts of the endangered area. In addition, this
assessment method has been repeatedly tested and is
generally accepted in plant protection practice. The
method also complies with the recommendations of
the International Standard for Phytosanitary Measures
No. 11. At the same time, it allows for a significant in-
crease in the accuracy and statistical reliability of the
assessment of the potential economic significance of a
pest for the PRA area.

For a qualitative (point) assessment of the eco-
nomic significance of the resulting potential damage
for the analyzed PRA area, a universal technique based
on the value share gradation of the potentially lost pro-
duction from the gross domestic product in the PRA
area can be proposed. In this case, the scale from 1 to
9 for answering the question in paragraph 38 of Appen-
dix 3 to the Methodology for implementing pest risk
analysis (Order ..., 2018) (“How great can be the losses
from the direct impact of the analyzed pest on the crop
and / or its quality in the PRA area?”) can correspond
to the gradation (Table 1).

This scale can be modified with appropriate jus-
tification if economic damage in the species potential
harmfulness zone can cause additional negative effects
(cultivation of damaged plants is one of the main sec-
tors of the regional economy, etc.).

An objective quantitative assessment of other eco-
nomic consequences of the pest adaptation (changes in
producer profits, consumer demand, export markets)
is possible only through methods of modeling partial
or general economic equilibrium. At present, we are
not aware of any relevant mathematical methods for
the PRA in Russian and world practice. Due to this, in
practice it seems possible to recommend conducting
such an assessment only by a qualitative method based
on expert opinion, with a comparison with the above
scale. The use of more accurate methods is possible
only after their development and testing with the par-
ticipation of economist researchers.

The potential environmental and social damage
that the pest adaptation may cause cannot be objec-
tively measured quantitatively at present using any
generally accepted methodology, and can only be as-
sessed qualitatively based on expert opinion. In both

JIbHOM) OIleHKM dKoHoMuue- Tab6mauna 1 - I'pagaiiuu oTBeTa Ha BOMPOC 1. 38 mpuiokeHus 3
CKOH 3HQUMMOCTH IIOJYyYeHHO- MeTOAUKH OCYyLIeCTBJIEHHUS aHAJAN3a ()M TOCAHUTAPHOIO PUCKa

ro MOTEeHIMAJbHOTO yIilep6a
LI aHAJIu3upyeMoi 30HbI ADP

Bansel Bo3moxkHbIe rpaganuu oT BBII

JleHe KHbIii 9KBUBAJIEHT, PYO.

MOXET OBITh MTPeJI0XKeH YHU-
BEpCaJbHBIM METOJ, OCHO-
BAHHBI Ha rpajalnuu AOJU
CTOMMOCTM MOTEHIIMAJIBHO T10-
TEePSHHOU NMPOAYKIUU OT Ba-
JIOBOTO BHYTPEHHETrO MPOIYK-
Ta B 30He ADP. B sTOM ciyuae
mKajia oT 1 10 9 OgJyg oTBeTa
Ha BOIIPOC B I1. 38 IPUJIOKEHU I
3 Kk MeToLVKe OCyIeCTBIEHUSI
aHajau3a (QPUTOCAHUTAPHOTO
pucka (TTpukas3s ..., 2018) («Ha-
CKOJIbKO BEJIUKU MOTYT OBITh

He MeHee 107° BBIT

< 10 ThIC.

He MeHee 107°, HO meHee 10°° BBII

oT 10 ThIc.(BKIIOUUTEIbHO) 50 100 ThHIC.

He MeHee 107, Ho MeHee 10° BBII

oT 100 ThIC. (BKIIOUUTENHHO) J0 1 MIH

He MeHee 108, Ho meHee 107 BBII

oT 1 MJIH (BKJIIOUUTEJIBHO) 10 10 MIH

He MeHee 107, Ho meHee 10° BBII

oT 10 MJIH (BKIIOUYUTENIHHO) 50 100 MIIH

He MeHee 10°¢, Ho MeHee 107° BBII

oT 100 MJIH (BKJIFOUUTEIbHO) 0 1 MJIpPZ,

He MeHee 10°°, HO meHee 10 BBII

oT 1 Mup[, (BKIIFOUUTENIBHO) 10 10 MIIPZ,

He MeHee 10, Ho MeHee 107 BBII

oT 10 Mip (BKJIIOUUTENBHO) 10 100 Mipa

1
2
8
4
B
6
7
8
9

6osee 10 BBIT

6omee 100 Mipz,

TIOTEPU OT IPSIMOTO BO3IENUCTBUS aHAJIU3UPYEMOTO
BPEIHOTO OpraHy3Ma Ha ypoXkal v/Uiu ero KauecTBO
B 30He A®P?») MOXET COOTBETCTBOBATh Irpajalliu
(Tabauiia 1).
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Jaunas mkana Mmoxket 6617 Table 1. Gradations of the answer to the question in paragraph 38
mopudpunuporana ¢ coorser- of Appendix 3 of the Methodology for implementing PRA

CTBYIOIIM 060CHOBaHUEM, ECITU
SKOHOMMYECKUH yiep6 B 30He

Points Possible gradations from GDP

Monetary equivalent, RUB.

MIOTEHIIMAIbHON BpeloHOCHOCTH 1

no less than 10-1° GDP

<10 thousand

BUJIa MOXET BBI3BATh JIOTIOJTHU-
TeJIbHbIE HEraTuBHBIE 3((PEKTHI

2 no less than 10, but less than 10° GDP

from 10 thousand (inclusive)
to 100 thousand.

(KyJIbTUBUPOBAHYE TTOBPEXKIAE-
MbIX PACTEHU SIBJIIETCI OOHOM 3

no less than 10, but less than 10-¢ GDP

from 100 thousand (inclusive)
to 1 million

13 OCHOBHBIX OTpacjel peruo-
HaJIbHOU SKOHOMUKH U T. I1.). 4

no less than 10°¢, but less than 107 GDP  from 1 million (inclusive) to 10 million

O0BbeKTUBHASA KOJIMUE-
CTBEHHAad OLl€HKa MHBIX 9KO-

5 no less than 107, but less than 10° GDP

from 10 million (inclusive)
to 100 million

HOMUYECKUX HOCJIe,EI;CTBI/Iﬁ
AKKJIMMaTu3allu BPEOAHOTO

no less than 10, but less than 10° GDP from 100 million (inclusive) to 1 billion

opraHusMa (M3MeHeHUs TpPu-

no less than 10, but less than 10 GDP from 1 billion (inclusive) to 10 billion

OBbLIY IPOU3BOLUTEJIEMH, IOTPe-

no less than 10+, but less than 10 GDP  from 10 bhillion (inclusive) to 100 billion

OUTENIbCKOTO CIIPOCa, PHIHKOB
SKCIIOPTAa) TIpPeICcTaBJISeTCS

O |00 | 3| >

more than 10 GDP

more than 100 billion

TOJIBKO METOJIaMU MOJIeJINPOBa-

HUS YaCTUYHOI'O MJIM OOIIEr0 SKOHOMMUYECKOI0 PaB-
HOBecus. B HacTosIIee BpeMsI COOTBETCTBYIOIIE Ma-
TeMaTUYecKre MeTO/IbI B aHa/IM3e (PUTOCAHUTAPHOIO
pHCKa B OTEYECTBEHHON ¥ MUPOBOI MPaKTHUKe HaM
He U3BECTHBI. B C1Iy 5TOT0 Ha TpaKTUKe TTPeNCTaBIIsA-
eTCsI BO3MOXXHBIM PEKOMEHIOBATh ITPOBEIEHIE TaKOU
OLIEHKH JINIIh KaUueCTBEHHbIM METOJOM Ha OCHOBE DKC-
TIEPTHOTO MHEHUS, C COTIOCTABJIEHUEM C TIPUBEINEHHOM
BBIIIE ITKaJION. [IpriMeHeHMe 60jiee TOUHBIX METOI0B
BO3MOXKHO JIXIIIB ITOCJIE UX Pa3paboTKU 1 ampobariuu
C yJyacCTHeM KCClIeloBaTeei-3KOHOMYCTOB.

[ToTeHIUANBHBIN yiepb IJis OKpy’Katollel cpe-
IIBI ¥ COLIMAJIbHBIN yIep6, KOTOPBIN MOXKET BBI3BATh
AKKJIMMaTU3AMSI BPeTHOTO OPraHN3Ma, B HACTOS I UHT
MOMEHT TaK)Xe He MOTYT 6bIThb 06beKTUBHO KoJInYe-
CTBEHHO M3MEPEeHbI C IIOMOIIbI0 KaKOU-I1b0 0011Ie-
TIPUHATON METOAVKY Y MOT'YT OBITH OIT€HEeHBI TN Ka-
YeCTBEHHO Ha OCHOBE DKCIIEPTHOr0 MHEeHUS. B o60ux
cIIyJasix CTeleHb HEOTIPeIeJIEHHOCTY TaKOU OLleHKU
0OCTaeTcsI BeCbMa BBICOKOM.

HeraTuBHOE 3KOHOMUUYECKOE 3HAUEHNE BUA,
BbI3BAHHOE HEOOXOIMMOCThIO ITPUMEHEHUS IOTO0JI-
HUTEJbHBIX MeP 3alllUThl PACTEHU B CIIyyae aKKJIu-
MaTu3aluu, MOXeT ObITh TPUMEPHO YCTAHOBJIEHO
IIyTEM COIIOCTABJIEHUS KOMILJIEKCOB BPEJHBIX OpTa-
HU3MOB B 30HE PaclpoCTpaHeHus BUAA U B 30He ADP
U IPUMEHSIEeMbBIX B HX METO/IaX 3alllMThl PACTEHUNA.
B cnyuae, ecinu B 30He AOP NIpOU3BOLUTENAMU yXKe
TIPUMEHSIOTCS METObI, CTIOCOOHbIE CHU3UTH YNCIIEH-
HOCTb aHAJIU3UPyEeMOr0 OpraHu3Ma 0 9KOHOMUUEeCKU
3HAYMMOTI0 TIOPOTra, TAKYI0 OLIEHKY CJIeyeT CYUTATh
HelleJiecoo6pa3HoM.

Eciu Xe IIpu akKKJIUMaTHU3alUM BULA AJiT 5 -
(beXTUBHOTO CHM)XEHUS €r0 YUCJIEHHOCTHU ITOTPeDy-
IOTCSI IOTIOJIHUTEJIbHbIE MepPhl 3allUThI PAaCTeHUH,
OlleHKa HeoOXOAUMBIX 3aTPaT MOXKET OBITh ITPOBee-
Ha UCXOMs U3 IIePEeYHs METOIOB U IPUEMOB, KOTOPhIE
TIPUMEHSIOTCS IJIST CHUYKEHUS YMCJIEHHOCTU B 30HE
pacmpocTpaHeHUsl aHAJU3UPYeMOTO OpraHu3Ma,
HO OTCYTCTBYIOT IIPU ITPOU3BOJICTBE TEX K€ KYJIbTYD
B 30He ADP. B 3TOM ciiyyae cyMMa [OMOJHUTEIbHBIX
3aTpaT MOXET ObITh paccuuTaHa KaK MPOU3BeleHNE
Iomaay, Ha KOTOPOY 6ymeT Heo6X0IMMO ITPOBECTH
JIOTIOJTHUTEJIbHbIE MEPOIIPUATHS I10 3alUTe pacTe-
HUH, U JEeHEeXHONW CTOMMOCTU 3TUX MEPONPUITUN
Ha eIVHUILY IIJIOUaIN.

cases, the degree of uncertainty in such an assessment
remains very high.

The negative economic significance of the species
caused by the need to apply additional plant protec-
tion measures in case of adaptation can be roughly
determined by comparing the pest complexes in the
species distribution zone and the PRA area, and the
plant protection methods applied in them. If producers
in the PRA area are already applying methods capable
of reducing the number of the analyzed organism to
an economically significant threshold, such an assess-
ment should be considered inappropriate.

If, however, during the species adaptation, ad-
ditional plant protection measures are required to
effectively reduce its population, the necessary costs
can be assessed based on the list of methods and tech-
niques that are used to reduce the population in the
distribution zone of the analyzed pest, but absent in the
production of the same crops in the PRA area. In this
case, the amount of additional costs can be calculated
as the multiplication of the area on which additional
plant protection measures will need to be taken and
the monetary value of these measures per unit area.

The area can be assessed based on the model
of the potential species range. The high and medium
harmfulness zone (in which the threshold of econom-
ic harmfulness is most likely to be reached) can be
defined as part of the potential range with the corre-
sponding indicator of the adaptation probability — 0.2
(20%) and more. The area occupied by the damaged
crop in this area (selected by the zoning or regionaliza-
tion method, as shown above) will make up the area of
necessary 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 (preparation cost, treatment
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 work cost can be estimated
very roughly based on the average total costs of plant
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O1leHKa IJIOIALM BO3MOXKHA Ha OCHOBE MOZEIN
MMOTEHIIMAJIbHOI0 apeasia BUia. 30HY BbICOKOI U CPEI-
Hel BPeIOHOCHOCTH (B KOTOPBIX Hanbojiee BEPOSITHO
IOCTVI)KeHUE TTOPora 3KOHOMUYECKON BPeOHOCHO-
CTH1) MOXKHO OIIPeIeJINTh KaK YacTh [IOTEHIINAIbHOT0
apeaJia C COOTBETCTBYOLIUM IT0KA3aTEJIEM BEPOSTHO-
ctu akkyauMatusanuu — 0,2 (20%) u 6oJiee. [Lnomiagb,
3aHATas MOBPEXAAaeMOl KyJIbTypoU B 9TOU obJjiacTu
(BbIIEeJI€HHbIE METONOM 30HMPOBAHUS WJIYU PETHOHA-
JIN3alUH, KaK ObLIO IIOKA3aHO BBIIIE), COCTABUT ILJI0-
aib Heo6X0JUMbIX 06paboTOK.

Ol1leHKa CTOMMOCTY PaboT Ha AMHUILY IJIOMAAN
npencTaBisgeTcsa 6ojiee CI0KHOM 3amadeit. OueBuU/I-
HO, YTO OHA 3aBUCHUT OT OOJIBIIOrO uKcia GakTopoB
(cTomMoCTb Ipemnaparos, crocob 06paboTKY U T. 1I.)
¥ B TOUHOCTU MOXKET OBITh OTIpeieieHa JIUIb dMITHU-
PUYECKHU AJISI YCIOBUM OJHOTUITHBIX XO3IUCTB. [1pu
HaJIUYUU TaKUX CBEIEeHUH MPeIIoYTUTEIbHO UCXO0-
IUTh M3 HUX. OIHAKO BeCbMa MPUMEPHO CTOUMOCTh
PaboT MOXKHO OII€HUTh, UCXOI U3 CPeIHUX O0IINX 3a-
TpaT Ha 3alIUTYy pacTeHuu. JlaHHbIe B. A. 3axapeHKO
(2021) rTokasbIBAIOT, UYTO DTH 3aTPAThI IJIsT OCHOBHBIX
CeNbX03KyNbTYpP B Poccuiickoit demepariyiv B 2016—
2018 rr. cocTaBUIM COIIOCTAaBUMbIE 3HAYEHUS B IU-
ara3oHe OPUEHTUPOBOYHO OT 2 [0 3 ThICAY pybdJjel
Ha rexrap. OCHOBBIBASICh Ha HTOM, MUHUMAaJIbHAA
CTOMMOCTD €IMHUYHOU MOIIOJHUTEIbHON 06paboT-
KU MOYXeT KOHCEepPBaTUBHO OlleHeHa Kak 1/10 oT aToi
CYMMBI, C y4eTOM MHMIIIUY HAa MOMEHT OIEHKH.
[Tokazarenu, mybaukyembie PocctaToMm, k 2024 T. 110-
3BOJISIOT OI[EHUTh 3Ty CyMMY KaK ITPUOIU3UTETIBHO
300-400 py6sen Ha rekrap (https://rosstat.gov.ru).
YMHOX€eHUE 3TOU CyMMbI, KOJIMYECTBA TIpeJIIoJia-
raeMbIX JOIOJHUTEJbHBIX 06pab0TOK U IIJIOMALU
MOTEHIINAJbHON BPEJOHOCHOCTHY BUIA II03BOJIIET
MIPUUTH K TPYOOU OIleHKe HEraTUBHOTO SKOHOMUYE-
CKOTO 3HaUEHUS BUJA, BBI3BAHHOI'0 HEOOXOIMMOCTbIO
HpUMeHEeHUs OOIIOJHUTEIbHBIX MeP 3al[UThl pacTe-
HUU B cllyyae aKKJIMMaTU3aIUY BPELHOTO OPraHu3-
Ma. IToJlygyeHHOe YMCJIO MOXET ObITh MCIT0JIb30BAHO
LIS OIIeHKY BEJIMYMHBI TTOTEHI[MAJIbHOTO YBEJIUYUE-
HUS U3IEePXKeK ITPOM3BOACTBA (BKJIIOYAS PacXOIbl
Ha 60pbOY), CBSI3aHHBIX C aHAJIU3UPYEMBIM BPEIHBIM
opranusMoM B 30He ADP 1o mkaje ot 1 10 9, aHaJo-
TUYHOM NPUBEIEHHON BhIIIE.

CyMMapHO TIOTEHIIMAJbHBIA BKOHOMUUYE-
CKUI PUCK BPEIHOI0 OpraHu3Ma IJis 30Hbl AP MoXeT
OBITh KaUeCTBEHHO OIleHeH I10 LIKaJie, aHAJIOTUUYHOMI
PUCKY aKKJIMMaTU3AIIUN:

[ToTeHIIMaJIbHbIE 9KOHOMUYECKNEe [IOTePU B KO-
JINYECTBEHHOM BBIPAXKEHUU COCTABJISIOT CyMMapHO
MeHee 1077 BBII (10 muH py6yed njs Poccuiickoi
demepanuu B nokasaTeasx 2023 I.), BEPOITHOCTD
CYIECTBEHHBIX KAUeCTBEHHBIX U3MEHEHUU BKOHO-
MUYECKOTO PaBHOBECHS, YKOCUCTEMHBIX WJIN COIIH-
aJIbHBIX MOCJHEACTBUM aKKIMMaTU3anuu (1o sKc-
TIEePTHOM OIleHKe) HU3Kas — HU3KUH SKOHOMUYECKU N
pUCK.

[ToTeHIIMaIbHbIE YKOHOMUYECKNE IIOTEPU B KO-
JINYECTBEHHOM BBIPAXEHUU COCTABJISIT CyMMapHO
He MeHee 1077 BBII (10 MyiH pyb6Jieii gyist Poccuiickoi
denmepanuu B mokasaTenagx 2023 r.), Ho MeHee 107°
(1 mappn py6mneit nis Poccutickoit @emepalium B I10-
Kazarenax 2023 1.), unu (Ipu 60ee HU3KUX KoJIude-
CTBEHHBIX TTOKA3aTeJsIX) BEPOSITHOCTD CYIIECTBEH-
HBIX KaUeCTBEHHBIX U3MEHEHUN SKOHOMUUYECKOTO

protection. The data provided by V.A. Zakharchenko
(2021) show that these costs for the main agricultural
crops in the Russian Federation in 2016-2018 amount-
ed to comparable values in the range of approximately
2 to 3 thousand rubles per hectare. Based on this, the
minimum cost of a single additional treatment can be
conservatively estimated as 1/10 of this amount, taking
into account inflation at the time of the assessment.
The indicators published by Rosstat by 2024 make it
possible to estimate this amount as approximately
300-400 rubles per hectare (https://rosstat.gov.ru).
Multiplying this sum, the number of additional treat-
ments proposed and the area of potential species
harmfulness allows to come to a rough assessment
of the negative economic significance of the species
caused by the need to apply additional plant protection
measures in case of the pest adaptation. The resulting
figure can be used to assess the magnitude of the po-
tential increase in production costs (including control
costs) associated with the pest in question in the PRA
area on a scale from 1 to 9 similar to that given above.

In total, the potential economic risk of the pest to
the PRA area can be qualitatively assessed on a scale
similar to the adaptation risk:

Potential economic losses in quantitative terms
amount to less than 10”7 GDP (10 million rubles for the
Russian Federation in 2023 terms), the probability of
significant qualitative changes in economic equilibri-
um, ecosystem or social effects of adaptation (accord-
ing to expert assessment) is low — low economic risk;

Potential economic losses in quantitative terms
amount to at least 107 GDP (10 million rubles for the
Russian Federation in 2023 indicators), but less than
107> (1 billion rubles for the Russian Federation in
2023 indicators), or (with lower quantitative indica-
tors) the probability of significant qualitative changes
in economic equilibrium, ecosystem or social effects of
adaptation (according to expert assessment) is high —
medium economic risk;

Potential economic losses in quantitative terms
amount to more than 10° GDP (1 billion rubles for
the Russian Federation in 2023 terms), or (with lower
quantitative indicators) the probability of significant
qualitative changes in the economic balance, ecosys-
tem or social effects of adaptation (according to expert
assessment) is high — high economic risk.

CONCLUSION

The assessment methods shown above allow to sig-
nificantly increase the reliability and accuracy of the
assessment of the potential economic significance of
quarantine weed species when implementing PRA. At
the same time, they comply with the requirements of
legislation and methodological documents in the field
of plant protection. At the same time, they are math-
ematically equivalent to those previously used in the
PRA practice in the Russian Federation (Altukhov et
al., 2007-2007v), which ensures the continuity and
comparability of the results. However, the quantitative
assessment of many potential negative effects of pests,
as well as its macroeconomic consequences, remains
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pPaBHOBECHUSI, SKOCHUCTEMHBIX WJIW COIMAJIbHBIX I10-
CJIeICTBUI aKKJIMMaTU3aUH (10 S9KCIIEPTHOI OIIeHKE)
BBICOKAS — CPEIHUI DKOHOMUYECKUM PUCK.

[ToTeHIIMaNbHbIE 9KOHOMUYECKIE TOTEPU B KO-
JINYECTBEHHOM BBIPAXXEHUU COCTABJISAIOT CyMMapHO
6osee 1075 BBII (1 mupp py6aeii pas PoccuiicKoi
denepanuu B mokasarensax 2023 r.), uiau (npu 60-
Jiee HU3KUX KOJMYECTBEHHBIX II0Ka3aTejsaX) Bepo-
SITHOCTh CYIIECTBEHHBIX KaUEeCTBEHHBIX M3MeHEe-
HUY 9KOHOMUYECKOTO PaBHOBECHSI, 9KOCHUCTEMHBIX
WY COIIMAJIbHBIX ITOCIELCTBUIN aKKJINMATU3AIINNA
(T10 PKCIIEPTHOM OIleHKE) BhICOKAsS — BBICOKUH DKO-
HOMUYECKUH PUCK.

3AKJIIIOYEHUE

[TokazaHHbIE BbBIIIE METOMAbI OI€HKU MMO3BOJISIOT
3HAUUTENbHO MOBBICUTh JIOCTOBEPHOCTDb U TOUHOCTH
OIIEHKU MOTEHIIMAJBHOTO0 Y9KOHOMUYECKOT0 3HaYe-
HUSI KapaHTUHHBIX BUJ0B COPHBIX PACTEHUU MpU
ocyiecTtBiaeHuu APP. B TO ke BpeMs OHU COOTBET-
CTBYIOT TPeOGOBaHUSAM 3aKOHOIATENIBCTBA ¥ METOU-
YeCcKUX JOKYMEeHTOB B cepe KapaHTUHA PaCTEHUH.
[Ipu 3TOM OHU MaTeMaTUYECKU SKBUBAJEHTHBI TIPU-
MEHSIBIIMMCS PaHee B IIPAKTUKe aHalu3a (UTOCAHU-
TapHOTO pucka B Poccuiickoit ®emepanuu (AITYyX0B
u 1p., 2007-2007B), uTO o0ecIeyrnBaeT IPEeeMCTBEH-
HOCTB U COTIOCTABUMOCTD Pe3yJIbTaToOB. OHAKO KOJIN-
YecTBEHHAas OlleHKAa MHOT'MX BUJIOB IIOTEHIIMAIBHOTO
HEraTUBHOI'O BO3JEUCTBUS BPENHBIX OPraHN3MOB, KaK
¥ €er0 MaKPO3KOHOMUYECKUX ITOCJIEACTBUM, OCTAETCS
3aTPYAHEHHON M3-3a OTCYTCTBUS COOTBETCTBYIOIIEH
Hay4yHO-MeTofndeckol 6a3nl. PellleHre 3TUX 3a/a4
SIBJISIETCS TTIEPCIIEKTUBHBIM HAITPaBIEHUEM Pa3BUTUS
aHanm3a GUTOCAaHUTAPHOI'O PUCKA.
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Pa6ora BbITIOJIHEHA B paMKaX rOCYIapCTBEHHOI'0
3aJlaHUs Ha BBITIOJIHEHUE TOCYLAapCTBEHHBIX paboT
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difficult due to the lack of an appropriate scientific and
methodological base. The solution of these problems is
a promising direction for the PRA development.
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