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SUMMARY

African swine fever (ASF) is a transhoundary viral disease affecting all species of the Suidae family. It greatly undermines global pig industry and causes a significant
damage to the ecology of the wild boar (Sus scrofa) which is a natural reservoir of the ASF virus and is an intermediate link in the epizootic process. Depopulation
of wild boar is one of the measures taken to prevent spread of ASF in the Russian Federation. A threshold density of the wild boar population of 0.25 head/1000 ha
(0.025 head/km?), according to the National Plan on the ASF Eradication in the Russian Federation, was achieved by 2020 in many RF Subjects. However, further
analysis of the ASF epizootic situation shows that the measure has failed to eradicate the infection completely. A regression analysis showed statistically significant
positive relationship between recurrent ASF outbreaks in the wild boar population and its density in a number of model subjects (N = 6). At the same time, there
is no such dependence in other model subjects (N = 3), and ASF outbreaks were recorded in wild boars at a density significantly lower than the recommended
threshold value. A review of foreign and national scientific publications has shown that such control methods as depopulation is just one part of the whole set of
measures taken to eradicate ASF in the wild. The measure is effective only when 70—-80% of animals are culled in a short time, which is practically impossible due
to the high costs and some peculiarities of the population control and depopulation process. Based on the results obtained, it can be concluded that a decrease in
the number of wild boars does not guarantee to stop further spread of infection in the Russian Federation and it should be considered as just a part of the whole
set of anti-epizootic measures taken together with other anti-epizootic measures to eliminate and prevent ASF.

Keywords: African swine fever, density of wild boar population, depopulation, logistic regression, elimination strategy

Acknowledgement: The study was supported by the Ministry of Education and Science of the Russian Federation in the framework of the State Assignment of
the Federal Research Center for Virology and Microbiology.

For citations: Zakharova 0. |., Blokhin A. A., Toropova N. N., Burova 0. A., Yashin I. V., Korennoy F. . Density of wild boar population and spread of African swine
fever in the Russian Federation. Veterinary Science Today. 2022; 11 (2): 104-113. DOI: 10.29326/2304-196X-2022-11-2-104-113.

Conflict of interest: The authors declare no conflict of interest.

For correspondence: Olga I. Zakharova, Researcher, Department of Epizootology and Risk Assessment Associated with Animal Health, NNRVI — Branch of the
FRCVM, 603950, Russia, Nizhny Novgorod, ul. Veterinarnaya, 3, e-mail: ozakharova@ficvim.ru.

YNK 619:616.98:639.111.14:578.842.1(470)

[IN0OTHOCTb NONYNALMM AUKOTO KabaHa 1 pacnpocTpaHeHue
aQpUKaHCKoil Yymbl (BUHeN B Poccuitckoin Oepepauiu

0. l1. 3axapoBa’, A. A. bnoxun?, H. H. Toponosa?, 0. A. bypoBa*, . B. lun’, @. N. KopenHoit®

15 DefiepanbHoe rocynapcTBeHHoe G1oKeTHOE HayuHoe yupexzeHne «DefepanbHblii MccnefoBaTeNbCKIii LieHTP BUPYCONOTMN i MUKpoGuonorum»

(OTBHY OULIBuM); Huxeropopckuii HayuHo-McCe10BaTENbCKNIA BETEPUHAPHBIN MHCTUTYT — Guninan GefepanbHoro rocyAapCTBEHHOMO OHOKETHOTO HayUHOro
yupexxaexna «OepepanbHblil ncciefoBaTenbckiii LeHTp BUpyconoran u Mukpobuonorumy (HHUBU — dunuan OTBHY OULLBUM), . Huxnuit Hosropog, Poccua
S OIBY «DesepanbHblii LieHTp 0XpaHbl 380poBbA XuBOTHbIX» (OTBY «BHIUW3X»), r. Bnagumup, Poccua

! https://orcid.org/0000-0002- 1408-2989, e-mail: ozakharova@ficvim.ru

2 https://orcid.org/0000-0001-5161-1184, e-mail: and.bloxin2010@yandex.ru

3 https://orcid.org/0000-0002-4786-6886, e-mail: toropova.nadya2014@yandex.ru

© Zakharova 0. 1., Blokhin A. A., Toropova N. N., Burova 0. A., Yashin I. V., Korennoy F. I., 2022

104 VETERINARY SCIENCE TODAY. 2022; 11 (2): 104—113 | BETEPUHAPUA CETOAHA. 2022; 11 (2): 104-113



ORIGINAL ARTICLES | PORCINE DISEASES OPUTVHANIbHbIE CTATbY | BONE3HU CBUHEN

* https://orcid.org/0000-0002-5396-0334, e-mail: burovaolga@list.ru
> https://orcid.org/0000-0001-7359-2041, e-mail: ivanyashin@yandex.ru
§ https://orcid.org/0000-0002-7378-3531, e-mail: korennoy@arriah.ru

PE3IOME

Takoe BUpYCHOe TpaHCrpaHuHoe 3aboneBaHe Bcex NpeacTaBuTeNeil ceMeiicTBa CBIHbY (Suidae), Kak adpyKaHCKas uyma CBUHeN, HAHOCUT KONOCCANbHBII yiLepd
He TONIbKO MUPOBOIi CBUHOBOAYECKOI 0TPACA, HO U 3KONOTM KabaHa (Sus scrofa) — XMBOTHOTO, ABNALLErOCA MPUPOAHBIM Pe3epByapoM BUPYCa U yYacTHUKOM
3MKU300TMYecKoro npotiecca. OAHoI 13 Mep no NpeLoTBpaLLEHINI0 PACpOCTPaHeHUA ahpUKAHCKOI YyMbl CBUHeN Ha TeppuTopuy Poccuiickoii Oegepaumn ABna-
eTca fenonynaumua aukoro kabaxa. Pekomenayemoe «fnaHom AeidCTBYIA N0 NpefoTBpaLLEHII0 3aHoca Ha TeppuTopuio Poccuiickoii Oesepaumm adpukaHckoil
UyMbl CBUHEIA 1 ee pacnpocTpaHeHa» 3HaueHue NNOTHOCTY nonynALMN kabaa B 0,25 0cobu/1000 ra (0,025 ocobu/km?) AnA MHOTUX CY6BEKTOB CTPaHbI Obino
HOCTUTHYTO K 2020 T., HO, KaK MOKa3bIBaeT aHaNl3 SNU300TUYECKOI CUTYaLMm No adpUKAHCKOI YyMe CBUHEN, AaHHaA Mepa He NpuBena k NoNHOMY UCKOPeHeHMio
nHekumm B Poccuiickoit Oefepaumu. PerpeccioHHblil aHanu3 nokasan, uTo B pAse MofenbHbIX Cy6bekTos (N = 6) NPoCNeXmMBaeTCa CTaTUCTUYECK 3HauUMas
MONOXWTENbHAA B3aNMOCBA3b MEX Y Hannunem NoBTOPAIOLLMXCA BCMblLLEK adPUKaHCKOI YyMbl CBUHEN B MONynALMN ANKOro KabaHa 1 ee nnoTHocTy. B To
e BpemA B Apyrux MojenbHbix cybbekTax (N = 3) Takas 3aBUCUMOCTb OTCYTCTBYET, @ BCMIILUKIA adpUKAHCKON YyMbl CBUHEI perucTpupoBanuch cpeam SUKUX
kabaHoB NpU NAOTHOCTH, CYLLECTBEHHO MeHbLUell pekoMeHayeMoro 3Hauenua. 0630p 3apy6exHoli 1 0TeYeCTBEHHOI HayYHOI MTEPaTypbl MOKa3an, yto npu-
MeHeHUe MeTOZ0B KOHTPONA YNCIIEHHOCTY KabaHOB, TaKIX KaK AenonynAums, ABNAETCA NULLb YaCTblo KOMMNEKCa Mep No UCKOPEHEHM0 adpuKaHCKoi Yymbl
CBUHeit B AnKoii npupoge 1 3¢ dekTnBHo nuLwb npu ubaATM 70—-80% 0cobeil B KOPOTKMe CPOKY, YTO MPaKTUYeCKy Hepeanu3yemo B Ciny BbICOKIX SKOHOMUYECKIUX
3aTpaT 1 HIDAHCOB NPUMeEHEHUA MeTOZ0B KOHTPOMA 1 COKpaLLieHna nonynAwmm. Micxona 13 nonyuyeHHbIX pe3ynsTaTos, MOXHO CAieNnathb BbIBOJ, UTO CHUMXeHUe
YMCNEHHOCTY AMKOTO KabaHa He ABNAETCA rapaHTUeil NpeKpaLLeHna JanbHeiiLLero pacnpocTpaHeHna nHeKwm Ha Tepputopun Poccuiickoil Oesepaui n Lonmx-
HO paccMaTpUBaTLCA B COCTaBE KOMMNIEKC Mep, HanpaB/ieHHbIX Ha NMKBUAALIMI0 1 Pefynpex eHne 3aHoca adpUKaHCKOI UyMbl CBUHEIA, HapAZY ¢ Apyrumu
MpPOTUBO3MM300TUYECKUMI MEPONPUATUAMY.

KnioueBble cnoBa: a(I)pI/IKaHCKaﬂ yyma CBUHel, NNOTHOCTb nonynAauun JuKkoro Ka6aHa, aenonynauna, norucTnyeckan perpeccia, Crpaterna IMKBUAaLumn
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INTRODUCTION

African swine fever (ASF) is a viral, transboundary
disease affecting all species of the Suidae family and
causing both an enormous damage to the national pig
industry and to the ecology of the wild boar. Affected
and convalescent pigs and wild boar and as well as those
ones shedding the virus without clinical signs during an
incubation period are the source of the pathogen. Exten-
sive research into the role of the wild boar in ASF spread
has revealed that this animal is an important, but not the
key factor in the disease spread in the Russian Federa-
tion [1-3]. The wild boar is known to support ASF enzo-
oticity in the territory [4-6]. The ASF outbreaks recorded
in the wild in the Russian Federation throughout the
whole period of the disease control are still mostly spo-
radic. Environmental risk factors preserve and maintain
virulence of ASF virus in the environment and thereby
complicate the disease elimination [7]. Mostly, the infec-
tion sources remain unknown due to both peculiarities of
backyard pig farming and hunting farms, characterized
by uncontrolled movement of animals, migration of wild
boar, transportation of pig products and hunting tro-
phies [4, 7, 8]. While lack of biosafety policies on pig farms

is considered the main factor in the disease spread [9-13],
the presence of wild boar in the ecosystem plays an im-
portant role in ASF transmission to the domestic pigs, as
recognized by many countries [9, 14, 15]. Circulation of
ASF virus in the wild boar population is typical for the
Russian Federation and some of its subjects [16]. Recent-
ly, such a mechanism of ASF epizootics has been clearly
observed in the Far East [17-19].

Currently, discussions are under way as to the relation-
ship between ASF spread and density of the wild boar
population. Taking into account experience of the Euro-
pean countries, there is a strong dependence of the virus
transmission on density of the wild boar population; how-
ever, this dependence is not always observed [20]. Due
to peculiarities of ASF epizootic process, this trend mainly
depends on:

- network structure and social interactions in the most
susceptible wild boar population and between age and
gender groups;

- unclear pattern of the animal-to-animal virus trans-
mission and post-mortem virus stability in dead boar, de-
pending on the environmental conditions (for example, air
temperature).
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Studies in Poland, Germany and ltaly, T. Podgér-
ski et al. [21] reveal that the frequency of contacts within
social groups was 17 times higher than between animals
from different groups. These interactions suggest a mature
metapopulation in which intra-group transmission hap-
pens faster, and the spread of infection between groups is
limited and prolonged. The authors also found that young
wild boar interact with each other more frequently in the
population and such contacts can speed up the infection
transmission. A wild boar population management stra-
tegy that affects the social-spatial structure of the popu-
lation, for example, extra feeding, may reduce the time
of virus transmission, because the likelihood of contacts
between different groups increases.

Thus, ASF outbreaks reported in Poland from 2014 until
mid-2016 may have resulted from a higher density of wild
boar population (1-4 boar/km?) in the east and a lower
density in the west (< 0.4 boar/km?). Z. Pejsak et al. [22] as-
sumed that a density of more than two animals per square
kilometer is required in order to ensure stable circulation
of the virus among wild boar in Poland.

The theory of threshold density values does not give
clear answers on principles of ASF virus spread, virus per-
sistence in the wild boar population and transmission of
the pathogen to other susceptible populations, including
domestic pigs. Model approaches are based on such key
conditions as homogeneous and random interaction be-
tween the sick and healthy animals, which is unlikely to
really happen in the wild. Beside the density of the wild
boar population, the virus transmission dynamics in the
population can be influenced by such factors as post-mor-
tal ASF virus stability in the dead wild boar, the population
social structure, mechanical carriers, and etc. Therefore,
the threshold values of the boar density will not neces-
sarily reflect the possibility of transmission in a particular
area. In addition, due to their social behaviour, animals can
group together even in those areas and territories where
population density is low, thus, zones with more wild boar
will appear creating conditions for new ASF outbreaks.

Studies of the wild boar population ecology conduc-
ted within ENETWILD project [13, 23] and EFSA [24] have
revealed that field observations are the only available al-
ternative approach to study population density thresholds
in the context of ASF prevention and control.

Strategically important disease control measures in-
clude, inter alia, wild boar depopulation, i.e. reduction
of wild boar density to a certain threshold at which in-
trapopulation virus transmission will stop or significantly
slow down due to a decrease in the reproduction coeffi-
cient [25-27].

Based on the current analysis of ASF epizootic situation
in the Russian Federation, it can be said that the disease
has spread both in wild boar and in domestic pigs almost
throughout the whole territory, including even those re-
gions where, as stated, density of the boar population is
very low. Therefore, the purpose of this study is to examine
the relationship between ASF outbreaks in wild boar and
the wild boar population density in the Russian Federation.

In order to achieve the purpose, the following objec-
tives have been set:

1) to conduct a retrospective analysis of the ASF situa-
tion in wild boar in the RF subjects and to determine those
model and ASF-enzootic RF subjects, where wild boar po-

pulations have been continuously affected by the disease
for several years;

2) to collect data and analyze relationship between dy-
namics of the wild boar population density in the model
Subjects of the Russian Federation and the number of ASF
recurrent outbreaks;

3) to determine whether there is a statistically signifi-
cant relationship between occurring ASF outbreaks and
changes in the density of wild boar population resulting
from hunting activities, as well as depopulation, which is
an important measure for ASF elimination;

4) to review scientific literature on the wild boar eco-
logy in the ASF-affected environment with the purpose
to systematize the methods applied to reduce ASF virus
circulation in the population.

MATERIALS AND METHODS

Based on the use of PRISMA (http://www.prisma-state-
ment.org/PRISMAStatement/PRISMAStatement.aspx)
statement for systematic reviews and meta-analyses [28],
a literature search was conducted in Web of Science,
PubMed, Scopus and Google Scholar databases to find
relevant information on the methods and tools poten-
tially applied to ensure freedom of the wild boar popu-
lation from ASF. The search query included the following
keywords: African swine fever, population density of wild
boar, depopulation, logistic regression, elimination stra-
tegy, while no publication date filter was applied. A li-
terature search was also carried out in RSCl bibliographic
database (Russian Science Citation Index) using Science-
Index. For this purpose, we firstly reviewed headings and
summaries, then analyzed full texts of the papers iden-
tified as relevant.

Model regions. Based on a retrospective epizootologi-
cal analysis of the ASF epizootic situation, the following
subjects of the Russian Federation were selected as mo-
del regions, where ASF outbreaks in wild boar recurred
from 2013 to 2021, and for them data were available on
long-term changes in the number of animals and popula-
tion density during the epizooty (at the municipal level):
the Vladimir, Yaroslavl, Ryazan, Nizhny Novgorod, Samara,
Saratov and Amur Oblasts, as well as the Khabarovsk and
Primorsky Krais.

Within this study, an outbreak is defined as an occur-
rence of one or more ASF cases in an epizootological unit
(municipal district of the Russian Federation). At the same
time, a case is defined as an individual animal infected with
the pathogen, either with clinical signs or without them’.

Data on ASF registration in the wild boar population
are taken from the official reports of the Federal State-
Financed Institution FGBI “Veterinary Center” (Moscow)?

Data on the size and density of wild boar population in
municipal districts are taken from the regional websites
of the Ministry of Natural Resources and Hunting Com-
mittees?.

! OIE. Terrestrial Animal Health Code. Available at: https://www.oie.int/en/
what-we-do/standards/codes-and-manuals/terrestrial-code-online-access/
?7id=169&L=1&htmfile=sommaire.htm.

2 Epizootic situation. Registered cases of highly dangerous and socially
significant animal diseases. Available at: https://ueHTp-BeTepuHapum.
pd/o-nas/informatsiya/epizooticheskaya-obstanovka.

*The Ministry of Natural Resources of Russia. Available at: https://www.
mnr.gov.ru.
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Fig. 1. Frequency of ASF outbreaks in the wild boar population of the Nizhny Novgorod Oblast (2017-2020)

Epizootological information on ASF outbreaks and data
on size and density of the wild boar population covered
the period from 2013 to 2021.

We used generalized linear logistic regression (GLLR)
method to model relationship between ASF outbreaks
registered in wild boar and the dynamics of the popula-
tion density. The method examines the relationship be-
tween a dichotomous variable (“yes/no”) and one or more
explanatory factors [29-31]. For the purpose of this study,
the explanatory variable refers to the presence/absence
of registered ASF outbreaks in the wild boar population
in a particular municipal district, and the explanatory
factor refers to the population density of wild boar in the
municipal district for the corresponding year. The signifi-
cance of the explanatory variable was assessed using the
Student's t-test (statistical criterion p, < 0.05 indicates the
significance of the variable as an explanatory factor). The
overall statistical significance of the models was assessed
using Hosmer — Lemeshow goodness-of-fit test that de-
termines the ratio between the numbers of expected and
observed events in subgroups of the model population.
Statistical reliability of this test at p, > 0.05 demonstrates
sufficient predictive ability of the model.

In addition to model significance and reliability, we
calculated an odds ratio (OR) for a positive outcome in
each subject and compared this coefficient based on the
explanatory variable contained in the model (wild boar
population density).

Logistic regression in R programming language* was
used to model the relationship between ASF outbreaks

4R-4.1.1 for Windows. Available at: https://cran.r-project.org/bin/
windows/base.

and the wild boar population density at the municipal
level.

Data on ASF outbreaks and wild boar population densi-
ty in model regions were mapped with the help of ArcGIS
for Desktop 10.8.1 geographic information system (ESRI,
Redlands, California, the USA).

RESULTS

Retrospective epizootological analysis. Scientific
literature screening focused on techniques that ensure
freedom of wild boar population from ASF helped to
select 45 reviews from international scientific citation
databases and 40 scientific papers from the RSCI data-
base that meet the search criteria. Summarizing results
reported in these studies, we described in section “Dis-
cussion” different opinions on the role of wild boar pop-
ulation density in ASF spread and its persistence in the
population.

A retrospective epizootological analysis showed that,
from 2013 to 2021 according to the FGBI “Veterinary Cen-
ter’, totally 2,036 ASF outbreaks occurred in the model
regions, of which 1,181 occurred in the population of do-
mestic pigs and 855 in wild boar.

The highest total numbers of ASF outbreaks in wild
boar was observed in the Saratov (128), Samara (95), Vol-
gograd (84) Oblasts, the Primorsky Krai (80), Amur (69),
Voronezh (52), Moscow (52) Oblasts and the Khabarovsk
Krai (47).

An epizootological analysis of the ASF situation in the
model regions showed stationary nature of the disease
outbreaks in wild boar. The stationary nature of outbreaks
is mainly typical for endemic diseases, characterized by
the ability of the causative agent to exist long in certain
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territories among wild animals permanently living there.
Outbreaks of the disease may recur at various intervals be-
cause conditions for their recurrence exist. Frequency of
ASF outbreaks in wild boar in the same areas of the model
regions makes it possible to define them as stationary, for
example, in the Nizhny Novgorod Oblast (Fig. 1).

Modeling relationship between ASF outbreaks and
population density of wild boar. Modeling relationship
between ASF outbreaks and population density of wild
boar was carried out at the municipal level:

1) for all the selected model subjects in general;

2) for every subject individually.

General modeling for all model subjects showed both
statistical insignificance of the boar population density
as an explanatory factor (p, = 0.42) and the unsatisfacto-
ry result of the Hosmer - Lemeshow test (p, < 0.01) re-
vealed poor explanatory ability of the model. This allows
us to conclude that it is impossible to establish in general

Table

a clear correspondence between the density of wild boar
populations and repeated ASF outbreaks within the model
region (Table).

At the same time, modeling for some subjects of the
Russian Federation showed that most subjects (70%), 6 out
of 9 (the Khabarovsk Krai, the Primorsky Krai, the Amur
Oblast, the Vladimir Oblast, the Ryazan Oblast, the Sara-
tov Oblast) demonstrate statistically significant (p, < 0.05)
positive dependence of ASF outbreaks on density of the
wild boar population (Fig. 2).

The results obtained for odds ratio indicate that the
dependence of ASF outbreaks on density of the wild
boar population may be observed more in the Vladimir,
Ryazan and Saratov Oblasts, as well as in the Khabarovsk
and Primorsky Krais. At the same time, the greatest sta-
tistical reliability of dependence of the phenomenon on
the explanatory factor (population density) was observed
for the Vladimir Oblast, Primorsky and Khabarovsk Krais.
That is, it can be concluded that the higher odds ratio

Modeling dependence of ASF outbreaks on the density of wild boar population in the Russian Federation (2013-2021)

Subject ASF outbreaks registered in Number of ASF outbreaks/number 0dds ratio p;-value
of the Russian Federation (years) of cases in the wild boar population ((0]3)] GLLR models

2013 2/13
2015 112
Vladimir Oblast 2016 17/38 6.58 % 10° 0.002"
2017 8/41
2018 11
2013 22/52
2015 2/61
Yaroslavl Oblast 2019 14 47.94 0.442
2021 4/4
2015 22/52 .
Ryazan Oblast 2016 4341 12,456.52 0.018
2016 1/5
2017 20/35
) 2018 212
Nizhny Novgorod Oblast 2019 5/4) 261 0.326
2020 9/18
2021 11
2020 60/163
Samara Oblast 2021 29 792 0.116
2015 4/10
2016 8/26 -
Saratov Oblast 2017 5/10 121.75 0.009
2021 /7
2019 118
Amur Oblast 2020 8/32 113.07 0.05"
2021 11
2019 20/41
Primorsky Krai 2020 42128 8131 0.005"
2021 10/20
2019 6/7
Khabarovsk Krai 2020 18/29 824.68 0.004™
2021 33
Model Subjects 2013-2021 351/916 1.15 0.420

GLLR is a generalized linear logistic regression model;
OR — odds ratio (1/0), with a value of p < 0.05 —n*, p, < 0.001 — n**.
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Fig. 2. Changes in the ASF epizootic situation in the Khabarovsk Krai related

to the density of the wild boar population (2019-2021)

is (when OR > 1), the higher the chances are to identify
the risk factor and the dependence of the recorded ASF
outbreaks on the density of the wild boar population.

However, three out of the nine model subjects (the
Nizhny Novgorod, Samara and Yaroslavl Oblasts), demon-
strated no such dependence. In these model subjects, ASF
outbreaks were reported even in the areas where the wild
boar population density is significantly lower than the rec-
ommended value of 0.25 head/1000 ha (0.025 head/km?),
as approved by Order of the Government of the Russian
Federation dated 30.09.2016 No. 2048-r (as amended
on 04.02.2021) “Action Plan to prevent introduction of Afri-
can swine fever into the Russian Federation and its spread
in the country™.

® Order of the Government of the Russian Federation dated 30.09.2016
No. 2048-r (as amended on 04.02.2021) “On approval of the action plan
to prevent introduction of African swine fever into the Russian Federation
and its spread in the country”. ConsultantPlus. Available at: http://www.
consultant.ru/document/cons_doc_LAW_205372.

Figure 3 shows as an example the dependence of ASF
outbreaks in wild boar on population density from 2017
to 2020 in the Nizhny Novgorod Oblast. In all the cases
reviewed, the models demonstrated a satisfactory result of
Hosmer — Lemeshow test (p, >0.05), suggesting sufficient
predictive ability of the models.

DISCUSSION

The epizootic situation on ASF is currently tense in the
subjects of the Russian Federation, due to outbreaks re-
ported both in domestic pigs and wild boar. Despite the
measures taken to prevent ASF spread in the wild, ASF
introduction in the wild boar population is still reported
in previously disease-free areas. The recorded ASF out-
breaks and the decreasing trend of wild boar population
density in the tested model subjects indirectly confirm the
assumption that wild boar play some role, but not a major
one in ASF spread. The following measures are regularly
taken to control ASF in the areas previously affected by
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Fig. 3. Changes in the ASF epizootic situation in the Nizhny Novgorod Oblast

related to the density of the wild boar population (2017-2020)

the disease: the wild boar population reduction, targeted
hunting of female wild boar and removal of dead carcas-
ses. These measures effectively reduce the risk of infection.
Although some researchers suggest a threshold density
of wild boar population, which can stop ASF spread in cer-
tain areas [21, 22, 26, 32], other authors believe that even
if the value is reached, there is no guarantee that the epi-
zootic chain will break [11, 20, 24, 33]. The current national
legislation on prevention and control of ASF provides for
animal population reduction in ASF-affected territories to
the recommended value of 0.25 head/1000 ha, which can

be achieved by intensive depopulation of wild boar in the
tested regions.

Some researchers have shown that it is currently im-
possible to establish a threshold density for the wild boar
population that can be considered critical to maintain the
virus in the environment and keep its spread. Based on the
analysis of domestic and foreign literature, various strate-
gies for managing wild boar at certain stages of the ASF
epizootic scenario are proposed [34-36]. Preventive mea-
sures, taken to depopulate and stabilize the wild boar pop-
ulation before ASF introduction, will help both to minimize
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the likelihood of infection in the population and to reduce

the costs and efforts required for potential emergency ac-
tions aimed at the disease eradication (lowering costs of
searching for dead carcasses) [37-39]. Passive surveillance

is the most effective method for early detection of ASF in

the disease-free territories (search, safe removal and de-
struction of dead boar). Following ASF introduction into

a particular region, no measures shall be taken in a short
while in relation to wild boar populations (for example, a

ban shall be imposed on hunting of all species, no crops

shall be harvested to ensure food and shelter in the af-
fected area), and only healthy wild boar population can

be sharply reduced in ASF-free areas [26, 40]. Following a

decline of ASF epizooty, when confirmed by passive epi-
zootological surveillance, active population management

should be applied. The positive trend, detected in the de-
pendence of ASF outbreaks in wild boar in some RF model

subjects, suggests there is a local-spatial effect of the wild

boar density on ASF spread.

In general, considering dependence of ASF outbreaks
on the population density for all the selected model sub-
jects, no positive trend was observed, however, in some
areas a regression analysis revealed a positive relationship.
As for depopulation as a strategic measure to contain ASF,
it can be assumed that its large-scale use can backfire and
result in new outbreaks due to an increase in the average
radius of the wild boar habitat [41].

This fact allows us to make a conclusion that the wild
boar depopulation is a necessary strategic measure for ASF
control and eradication, but only in certain disease-free
areas bordering on the infected ones. In our opinion, an
effective strategy to eliminate and prevent ASF spread in
the wild should be based on the following principles:

- to ensure regular passive monitoring of ASF in the
wild;

—to conduct mathematical and geographical modeling
in order to establish the relationship between ASF out-
breaks and wild boar population characteristics (density,
structure);

- to control wild boar numbers and strictly comply with
biosafety rules while hunting and dealing with dead car-
casses;

- to isolate affected territories (recent studies have con-
firmed that wild boar demonstrate the same ASF pattern
as the domestic pigs, i.e. the disease is acute, which redu-
ces their role in the spread of infection);

— if ASF is introduced into a previously disease-free re-
gion, itis recommended to completely stop drive hunting,
not to feed wild boar and, in general, not to take any ac-
tions to regulate the population size;

- to prevent further spread across the territory, number
of wild boar can be significantly reduced in the areas adja-
cent to the affected areas before the disease introduction.

Incompleteness of data on population density pro-
vided on the municipal level in all the RF subjects is a
major barrier to establishing dependence of emerging
ASF outbreaks on the wild boar population density. As
the data required become available, we will continue to
fillin the data gap, in order to find the answer to the ques-
tion, whether emerging ASF outbreaks depend on the
density of wild boar population, and we will extrapolate
the results obtained to the whole territory of the Russian
Federation.

CONCLUSION

Statistical analysis has shown that there is no strong
dependence of ASF outbreaks on the population density
of wild boar in the model regions, although such depen-
dence exists for a number of subjects of the Russian Fede-
ration.The obtained results suggest that reduction of wild
boar population to the recommended density threshold
does not prevent further spread of ASF and should be
considered as one of the options in the set of measures
together with the use of fences, suspension of feeding of
wild boar and ban on drive hunting. Depopulation can be
applied only in disease-free areas adjacent to the affected
subjects (districts).
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3axaposa Onbra WropesHa, Hay4Hblli COTPYAHMK OTAena
3NN300TONOIMM N OLEHKN PUCKA, CBA3AHHOMO CO 30POBbEM
XnBoTHbIX, HHUBW - dunuan OT6HY OULBUM, r. HuxHURA
Hosropop, Poccus.

BrnoxuH AHApen AnekcaHApPOBUY, KaHAWLAT BETEePUHAPHbIX
HayK, BeAYLMIA HayUHbIl COTPYOHUK, PyKOBOAUTENb OTAENa
3NN300TONOIMM U OLEHKN PUCKA, CBA3AHHOMO CO 3[0POBbEM
XunBoTHbIX, HHUBU - dunman OTBHY OULBuUM, r. HuxHUR
Hosropog, Poccus.

ToponoBa Hapexpa HukonaeeHa, MMKkpobuonor otgena
3MM300TONOMMY U OLEHKN PUCKA, CBA3AHHOTO CO 3[0POBbEM
XUnBOTHbIX, HHUBU - dunman OTBHY OULBUM, r. HuxHUR
Hosropopg, Poccus.

Bypoea Onbra AnekcaHapoBHa, 3amecTUTeNlb PyKOBOAUTENA
oTAena 3NM300TONOTMMU U OLEHKW PUCKa, CBA3AHHOrO CO
3p0poBbemM XnBOTHbIX, HHUBU — dunnan OIHY OULIBuM,
r. HnxHun Hosropog, Poccuns.

AwnH ViBaH BAayecnaBoBunY, KaHAMAAT 6GMONOrMYECKNX HaYK,
BeJYLUMNIA HayYHbI COTPYAHVK OTAENA SNN300TONOMN 1 OLIEHKMN
pUCKa, CBA3aHHOMO CO 340POBbeM XMBOTHbIX, HHBW — dununan
OrBHY ®ULBUM, r. HnxHuin Hosropop, Poccua.

KopeHHolii ®epop Uropesny, KaHaMAaT reorpapuyeckux Hayk,
Hay4HbIN COTPYAHUK MHPOPMAaLIMOHHO-aHANNTUYECKOTO LieHTpa
OrbY «BHUN3XK», r. Bnagnmup, Poccusa.
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