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WzydeHo pacnpoctpaHeHrne Opyleie3a Cper CEBEPHBIX OJICHEH B 3aBUCHMOCTH OT arpoKIId-
MaTHYECKHUX YCJIOBHU UX COJCPIKaHUs. DKCIIEPUMEHT IpoBeieH B MoMckoM, HIKHEKOIBIMCKOM U
OBeHo-brITanTaiickom paitonax Sxytuu B 2012-2019 rr. Ilokazano, 4To 3a UccieyeMblil Teproa
10 BCEM paiioHaM rojioBas TeMIlepaTrypa Bo3ayxa Obiia Beiie HopMbl Ha 1,1...1,9 °C 3a cuer Oojee
3HAYUTEBHOTO €€ TOBBIMICHH B XOJMoMHBIA mepuon (Ha 1,5...2,8 °C) mo cpaBHEHHUIO C TETUIBIM
(ma 0,5...0,6 °C). HanbombIiee moBBIIIICHHE TEMIIEPATypbl OTMEUeHO B anpede (Ha 2,8...4,4 °C) u
HostOpe (Ha 2,2...4,1 °C), B BeceHHe-neTHul nepuox — B Mae (Ha 0,9...1,7 °C), B utorne oHa Obuia
Huke HopMbl Ha 0,2...1,0 °C. ['omoBoe KOITUYECTBO OCAAKOB HA TEPPUTOpUM DBEHO-brITaHTalCcKO-
IO pailoOHa U3MEHSIOCHh HE3HAUYNUTEIbHO, HA TeppUTOpUur MoMCKOro 1 HuKHEKOIBIMCKOTO palioHOB
yBenmuumitoch Ha 40 1 70 MM cOOTBETCTBEHHO. 3a001€BaeMOCTh OpPYIIEIUIe30M CEBEPHBIX OJICHEH B
3aBHCHMOCTH OT MecTa (paiioHa) UX Co/lepKaHMs M TMOTOJHBIX yCIoBUi coctaisuia ot 0 1o 3,86%
(k03 urment Bapuanmu 131%), meHblie 3a00J€BIINX KXUBOTHBIX ObUIO Ha TeppuTOpuH HIkHEKO-
neiMckoro paiiona (0,20%), 6onbiie — DBeHo-briTanTaiickoro (1,15%). Mexy 3a001eBaeMOCThIO
CEBEpHBIX OJIEHEeH Opylesie30M U TeMIepaTypoil 3a XOJOAHbIe MECAIBI U FOI0BOI TeMIlepaTypon
yCTaHOBJICHA OTpuIarenabHas cBs3b (r = —0,19...-0,42), ¢ TemnepaTypoil BeCEHHE-ICTHIUX MECs-
1eB — cpemusis monokutenpHas (» = 0,30...0,53) ¢ mocTOBepHBEIM YpOBHEM B Hioie. B memom, Ha
3a00J1€BaeMOCTh TeMIIeparypa okassiBajia Oonbliee Biausuue (2= 0,115), uem ocanku (2= 0,092),
OJTHAKO MEXTy CyMMOM OCaJIKOB 3a TOJ 1 3a00JIeBa€MOCTHIO KMBOTHBIX BBISIBIIEHA CYIIECTBEHHAS
obparHas cBs3p (r = —0,48; 2= 0,23). 3a Bce MecCsIbl MEKAY ITUMH MOKA3aTeISIMH TAK)KE Ha-
Omonanack orpunareiabHas koppemsiius (r = —0,13...-0,41), 3a UCKITIOUCHUEM aIlpelis U aBrycra
(r=0,10 u 0,11 coorBeTcTBEHHO). B 3UMHUE MecsIbI JaHHAST 3aBUCUMOCTH ObllIa 00JIee 3HAYUMOM
(r=-0,30...-0,40), gem B snetuue (r =—0,13...-0,27).

KuroueBble cjioBa: apKTHdecKue pafoHbl SIKyTHH, arpOKINMaTHYECKHAE YCIOBUS, TIOTETUIEHHE
KIIMMara, Opylemie3 CeBEpHBIX OJICHEH, 3a001€Ba€MOCTh JKHBOTHBIX, KOPPEISIIUS
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The spread of brucellosis in reindeer depending on agroclimatic conditions of their housing
was studied. The experiment was conducted in Momsky, Nizhnekolymsky and Eveno-Bytantaysky
districts of Yakutia in 2012-2019. It was shown that the annual air temperature for the studied
period in all districts was higher than the norm by 1.1 ... 1.9 °C due to its more significant increase
in the cold period (by 1.5 ... 2.8 °C) compared to the warm period (by 0.5 ... 0.6 °C). The highest
temperature increase was registered in April (by 2.8 ... 4.4 °C) and November (by 2.2 ... 4.1 °C), in
spring-summer period - in May (by 0.9 ... 1.7 °C), in July it was 0.2 ... 1.0 °C below the norm. The
annual precipitation on the territory of the Eveno-Bytantaysky district changed slightly, and on the
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territory of the Momsky and Nizhnekolymsky districts increased by 40 and 70 mm, respectively.
The incidence of brucellosis of reindeer, depending on the place (area) where reindeer are kept and
weather conditions, ranged from 0 to 3.86% (coefficient of variation of 131%), fewer sick animals
were in the Nizhnekolymsky district (0.20%), more — in Eveno-Bytantaysky (1.15%). There was
a negative correlation (» = —0,19...-0,42) between the incidence of brucellosis in reindeer and
the temperature during the cold months and the annual temperature, with the temperature of the
spring-summer months - medium positive (» = 0,30...0,53) with a reliable level in July. In general,
temperature had a greater effect on morbidity (7> = 0.115) than precipitation (+* = 0.092), but a
significant inverse relationship (» = —0.48; 2 = 0.23) was found between annual precipitation sum
and animal morbidity. In all months there was also a negative correlation between these indicators
(r=-0.13...-0.41), except for April and August (= 0.10 and 0.11, respectively). In winter months,
this dependence was more significant (» = —0.30...—0.40) than in summer (» =-0.13...-0.27).

Keywords: Arctic regions of Yakutia, agro-climatic conditions, climate warming, reindeer

brucellosis, animal morbidity, correlation
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INTRODUCTION

Important conditions for the sustainable de-
velopment of the agro-industrial complex of the
Republic of Sakha (Yakutia) are control of the
livestock production and study of the factors
affecting animal morbidity. Periodic veterinary
analysis of multi-year data makes it possible to
assess the epizootic situation more quickly and
effectively plan and carry out measures to pre-
vent and eliminate dangerous diseases.

Brucellosis is a chronic disease of animals
caused by the bacteria, united under the com-
mon name Brucella. Arthritis, bursitis, tendo-
vaginitis, orchitis, mastitis, abortions in breed-
ing stock are observed in sick reindeer, which
negatively affects reproduction, complicates
breeding work and leads to a decrease in ani-
mal productivity. The main sources of brucel-
losis are sick domestic and wild reindeer, and
the factors of transmission are infected pastures
and calving places [1]. Particularly dangerous
are individuals that release large amounts of
brucellosis into the external environment dur-
ing abortion and even during normal childbirth

[2]. Animal brucellosis is registered everywhere
in the world, but is predominantly found in the
Mediterranean basin, the Persian Gulf, the In-
dian subcontinent, Mexico, Central and South
America, Southeast Asia, Africa, as well as in
all areas of the Asian North, including Yakutia
[3-5]. The presence of brucellosis infection in
the Taimyr, Yakut and Chukchi populations of
wild reindeer has been revealed'. In domestic
reindeer, it was diagnosed by the serological
method in 1942, by the bacteriological method
in 1955, and in wild reindeer - in 1960. [6].

Control of brucellosis by culling positive an-
imals is effective only when animal husbandry
is highly cultured [7]. In the Russian Federa-
tion, the brucellosis control system, including
its diagnosis, prevention, implementation of
restrictive veterinary and sanitary, and organi-
zational and economic measures, developed in
the second half of the 20th century [8].

One of the factors influencing the epizootic
situation for this disease is natural and climatic
conditions. The Earth's climate has changed
over the century, both globally and regionally,

'Vinokurov N.V. Features of the diagnostic value of the indirect hemagglutination reaction in brucellosis of reindeer: Ph.D. in

veterinary sciences. Yakutsk, 2010. 18 p.
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and the process of change has accelerated sig-
nificantly in recent decades [9]. Since the mid-
1970s, the average surface air temperature in
Russia has been rising at an average rate of 0.43
°C per decade, which significantly exceeds the
rate of global warming. Particularly significant
climate changes are observed in the Arctic and
subarctic permafrost zone [10]. The increase
in annual temperatures is mainly due to its in-
crease in winter. At the same time, lengthening
of the warm period of the year is registered:
spring comes 10-15 days earlier and autumn
ends 15-20 days later compared to the middle
of the last century [11].

Studying the influence of environmental
conditions on the epizootic situation of rein-
deer brucellosis in different natural and climatic
conditions is of scientific and practical interest.
It is especially relevant for the Arctic zone of
Yakutia, where this issue is poorly studied un-
der the conditions of the changing climate.

The purpose of the study is to identify
changes in agroclimatic conditions and assess
their impact on the incidence of brucellosis in
reindeer in different Arctic regions of Yakutia.

MATERIAL AND METHODS

The Arctic zone of Yakutia is characterized
by a sharply continental climate, no shortage
of heat, a long period with no sun in summer
and no sunlight in winter. The duration of the
period with snow cover is about 220 days, the
absolute minimum temperature reaches -67 © C,
the absolute maximum reaches 35 ° C. The re-
gion occupies more than 50% of the total area
of Yakutia, it includes 13 uluses (districts), in
which traditional trades of peoples of the North,
including reindeer breeding prevail. About 74%
of all herds of reindeer of the republic are situ-
ated there, the considerable part of them (over
51 thousand animals, or more than 28% of the

total herd of the Republic) is kept in three dis-
tricts different by natural and climatic condi-
tions: Momsky, Nizhnekolymsky and Eveno-
Byantaysky. In these districts there is often an
unfavorable epizootic situation with brucellosis
of reindeer’.

The initial data on animal disease incidence
for 2012-2019 were obtained from statistical
reports of the Department of Veterinary Affairs
of the Republic of Sakha (Yakutia) and its sub-
ordinate organizations - District Veterinary Of-
fices with veterinary testing laboratories. The
reports on detection of positive reindeer herds
for brucellosis by the Yakutsk Republican Vet-
erinary Testing Laboratory were used.

Reindeer positive to the simultaneous appli-
cation of 3-4 serological methods of research
(complex serodiagnosis) were considered as
brucellosis patients. In our studies, the fol-
lowing serological diagnostic methods were
used: Rose Bengal test reaction (RBT), in vitro
hemagglutination reaction (HR), complement-
fixation test (CFT), immunodiffusion reaction
(IDR) with 0-polysaccharide antigen® [12, 13].

Analysis of agroclimatic conditions for
2012-2019 was carried out on the basis of ar-
chival data of meteorological stations Honu
(Momsky district), Chersky (Nizhnekolymsky
district) and Batagai-Alyta (Eveno-Bytantaisky
district). Average monthly and annual values of
air temperature and the amount of precipitation
were the studied indicators. Statistical process-
ing of the obtained data was performed by the
method of variation and correlation according
to B.A. Dospekhov* using the Snedecor® and
Microsoft Office Excel 2007 software pack-
ages.

RESULTS AND DISCUSSION

According to the Veterinary Department of
the Republic of Sakha (Yakutia), in 2012-2019,

“System of agriculture in the Republic of Sakha (Yakutia) for the period of 2021-2025: methodological handbook. Ministry of
Agriculture of the Republic of Sakha (Yakutia). FSBIS FRC Yakut scientific center of the Siberian Branch of the Russian Academy
of Sciences. Yakut scientific-research institute of agriculture named after M.G. Safronov. Belgorod: Publishing house of Sangalov

K.Y. 2021. 592 p.

3Vashkevich R.B. Plate agglutination reaction in brucellosis of reindeer. Epizootology and immunoprophylaxis of diseases:

collection of scientific papers Novosibirsk, 1983. pp. 16-20.

‘Dospekhov B.A. Methodology of field experience (with the basics of statistical processing of research findings). Moscow:

Agropromizdat, 1985. 416 p.

’Sorokin O.D. Applied statistics on the computer. Novosibirsk, 2004. 162 p.
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the region annually regis-
tered from 35 to 47 points
unfavorable for reindeer
brucellosis. During this pe-
riod, 14 such unfavorable
locations were registered in
the Momsky District, 8 in
the Nizhnekolymsky Dis-
trict, and 8 in the Eveno-By-
tantaisky District.

Analysis of statistical
data on the incidence of
reindeer in the studied areas
of the Arctic zone of Yaku-
tia for 2012-2019 showed
that the number of animals
positive for brucellosis in-
fection varied from 0.08 to
3.68% of the total number of
examined animals. The vari-
ability of this indicator was
very significant, the coeffi-
cient of variation was 131%.
No positive reindeer were de-
tected in the Momsky district
in 2016 and 2018, and in the
Nizhnekolymsky district in
2018 and 2019, (see Table 1).

During the analyzed years,
the lowest number of brucel-
losis diseased animals was
registered in the territory of
the Nizhnekolymsky District
(0.20%), the highest - in the
Eveno-Bytantaysky District
(1.15%). On average by dis-
tricts higher incidence of bru-
cellosis of reindeer was reg-
istered in 2012 and 2015 (re-
spectively 1.03 and 1.66%),
and lower - in 2016 and 2017
(0.38 and 0.29%). The highest
number of diseased animals
in the territory of the Momsky
(0.88%) and Nizhnekolymsky
(0.43%) districts was detected
in 2012, Eveno-Bytantaisky
(3.68%) - in 2015.

Ta6a. 1. /lunamuka SnTM300THH IO OpyIIEIIIe3y CEBEPHBIX OJCHEH B
apkTuuecKkux paionax Axyruu 3a 2012-2019 rr.

Table 1. Epizootic dynamics of reindeer brucellosis in the Arctic

regions of Yakutia for 2012-2019

Nizh- Eveno-
. Momsky | nekolym- | Bytan-
Indicator district sky dis- taisky Total
trict district
2012
The total number of researched, heads | 10060 | 16127 | 16335 | 42522
Of those responding positively:
heads 89 69 281 439
% 0,88 0,43 1,72 1,03
2013
The total number of researched, heads | 15114 | 18450 | 15600 | 49164
Of those responding positively:
heads 115 40 69 224
% 0,76 0,22 0,44 0,46
2015
The total number of researched, heads | 3325 13003 | 10718 | 27046
Of those responding positively:
heads 8 46 394 448
% 0,24 0,35 3,68 1,66
2016
The total number of researched, heads | 2200 8897 14103 | 25200
Of those responding positively: 0 14 {3 97
heads 00 | 016 | 059 | 038
2017
The total number of researched, heads | 6415 | 14267 | 17039 | 37721
Of those responding positively:
heads 32 12 65 109
% 0,50 0,08 0,38 0,29
2018
The total number of researched, heads | 7207 12500 | 12850 | 32557
Of those responding positively:
heads 0 0 164 164
% 0,0 0,0 1,28 0,50
2019
The total number of researched, heads | 4716 8432 | 14709 | 27857
Of those responding positively:
heads 32 0 114 146
% 0,68 0,0 0,78 0,52
2012-2019
The total number of researched, heads 49037 | 91676 | 101354 | 242067
Of those responding positively:
heads 276 181 1170 1627
% 0,56 0,20 1,15 0,67
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To provide safety of reindeer and their epi-
zootic well-being only veterinary help is not
enough, timely prevention and elimination of
brucellosis is possible with taking a complex of
measures. For planning and operative realization
of sanitation works accurate and objective infor-
mation is necessary not only about the level of
epizootic situation and state of the herd, but also
about the conditions of animals' keeping.

Analysis of weather conditions showed that
agrometeorological indicators in the studied ar-
eas differed significantly: the average annual air
temperature for the years under study in Nizh-
nekolymsky District was -8.7 °C, in Eveno-
Bytantaisky District -13.4, in Momsky District
-14.0 °C.

An increase of average annual air tempera-
ture by 1,1 ... 1,9 °C (on average by 1,5 °C)
in the period from 2012 to 2019 in comparison
with the norm - the mean annual value for the
last 50 years (see Table 2) was observed on the
territory of these regions.

More considerable warming was observed
in April (by 2.8 ... 4.4 °C) and November (2.2
... 4.1 °C), in spring-summer period - in May
(by 0.9 ... 1.7 °C) and August (by 1.0 ... 1.1 °C).
In all the regions only in July a decrease in air
temperature by 0.2 ... 1.0 °C was noted in com-
parison with the mean annual value.

The analysis of distribution of the atmo-
spheric precipitation on the territory of the
studied areas in 2012-2019 allowed to identify
some features of their distribution. The least
amount and insignificant variability of precipi-
tation for the year (181 mm with the norm of
179 mm) were recorded at the meteorological
station Batagai-Alyta (Eveno-Bytantaisky dis-
trict). In the territory of the Momsky (meteosta-
tion Honu) and Nizhnekolymsky (meteostation
Chersky) districts the annual amount of precipi-
tation was 263 and 294 mm, which was more
than the mean annual value by 41 and 70 mm
respectively (see Table 3).

Taoa. 2. Temneparypa Bo3yxa B apKTHUECKHX paitoHax Skytun 3a 2012-2019 rr., °C
Table 2. Air temperature in the arctic regions of Yakutia for 2012-2019, °C

. Febru- . Septem- Novem- | Decem- | Total for
Indicator January March | April May June July | August October
ary ber ber ber |the year
Momsky district (Honu weather station)
Average —44,1 | -41,6 | -29,1 | -10,4| 4,7 | 12,4 | 146 | 11,5 | 2,6 [-12,3|-32,8|-43,7|-14,0
Norm —46,0 | 424 |-31,1|-13,2| 3,0 | 12,2 | 148 | 10,5 | 2,1 |-14,7|-35,5|-45,1|-15,4
Deviation
from the norm | 1,9 0,8 2,0 2,8 1,7 02 | -0,2 | L0 0,5 2,4 2,7 1,4 1,4
Eveno-Bytantaisky district (Batagai-Alyta weather station)
Average —44,6 | 42,4 |-274| 8,1 | 4,7 | 145 | 152 | 12,7 | 3,1 [-12,8|-32,8|-43,0|-13,4
Norm —45,5 423 1-293|-11,7| 3,8 | 13,5 | 16,2 | 11,6 | 2,6 |—-14,3|-35,0|—-43,3|-14,5
Deviation
from the norm| 0,9 | 0,1 1,9 3,6 0,9 1,0 | -1,0 | L1 0,5 1,5 2,2 0,3 1,1
Nizhnekolymsky district (Chersky weather station)
Average -30,3 |-29,6 |-21,1| 92 | 0,7 | 10,8 | 12,5 | 10,7 | 4,1 | -6,7 |-18,6 | 27,5| 8,7
Norm -32,41-30,9 | -23,7|-13,6 | -0,2 | 10,1 | 12,9 | 9,6 32 | 9,2 |-22,7|-30,4|-10,6
Deviation
from the norm | 2,1 1,3 2,6 4,4 0,9 0,7 | 0,4 | 1,1 0,9 2,5 4,1 2,9 1,9
Average for the districts

Deviation
from the norm | 1,6 0,7 2,2 3,6 1,2 0,6 | -0,5| L1 0,6 2,1 3,0 1,5 1,5

98  Siberian Herald of Agricultural Science ¢ 2022 « 52 « 6

Zootechnics and Veterinary Medicine



BinsiHue arpokIMMaTHYeCcKUX YCIOBHIT Ha 3a001eBaeMOCTh
OpyLeIIe30M CEBEPHBIX OJICHEH B apKTUUECKHUX paiioHax SIKyTuun

Tlerpos I1.JL., ITpoTonpsixonosa I'I1.

Taoda. 3. CymMa ocagkoB B apKTUUYeCKHUX pailoHax Skytuu 3a 2012-2019 rr., mm
Table 3. Precipitation sum in the Arctic regions of Yakutia for 2012-2019, mm

. Janu- | Febru- . Sep- | Octo- | No- | De- | Total for
Indicator ary ary March | April | May | June | July |August tember| ber |vember|cember| the year
Momsky district (Honu weather station)

Average 74 | 86 | 44 | 53 | 14,1 | 42,1 | 77,1 | 452 | 22,2 | 152 | 14,0 | 7,1 263
Norm 70 | 72 | 49 | 54 | 12,6 | 37,1 | 49,8 | 40,1 | 23,4 | 14,7 | 12,1 | 7,8 222
Deviation from

the norm 0,4 14 1-05|-011] 1,5 1] 50 |273] 51 |-1,2] 0,5 1,9 | -0,7 41

Eveno-Bytantaisky district (Batagai-Alyta weather station)

Average 6,1 52 | 2,7 | 42 | 17,3 13331295299 | 19,9 | 143 | 12,6 | 5,5 181
Norm 6,3 | 57 | 46 | 51 | 14,0 | 29,6 | 34,2 | 30,8 | 18,0 | 13,0 | 10,3 | 7,8 179
Deviation from

the norm -021-05|-19|-091| 33 | 37 | 47|-09] 1,9 L3 | 23 |23 2

Nizhnekolymsky district (Chersky weather station)

Average 19,8 | 13,2 | 11,9 | 54 | 10,7 | 29,0 | 47,0 | 33,7 | 36,3 | 32,8 | 33,6 | 21,0 | 294
Norm 142 | 11,3 ] 9,7 | 7,8 | 9,5 | 18,6 | 32,2 | 29,1 | 29,1 | 27,1 | 20,5 | 15,0 | 224
Deviation from

the norm 5,6 19 | 22 | 241 1,2 1104 | 148 | 46 | 7,2 | 57 | 13,1 | 6,0 70

Average for the districts
Deviation from
the norm 1,9 109 |-01]-1,1| 20 | 64 |125] 29 | 2,6 | 2,5 | 58 1,0 37

The greatest increase in atmospheric precipi-
tation in the Nizhnekolymsky and Momsky dis-
tricts over the years of research was observed
in July (14.8 and 27.3 mm, respectively) and
June (10.4 and 5.0 mm), in the winter months
the changes were insignificant.

Analysis of the temperature regime for
warm (May - September) and cold (October -
April) periods of the year showed that climate
warming in these areas from 2012 to 2019 was
due to a more significant temperature increase
in the cold period of the year (by 1.5 ... 2.8 °C)
compared to the warm period (by 0.5 ... 0.6 °C)
(see Table 4).

According to data from the meteorological
station Honu (Momsky District), an increase in

the amount of precipitation during the years of
the study from 222 (normal) to 263 mm was
mainly due to precipitation of the warm period.
In the Nizhnekolymsky district (weather sta-
tion Chersky), the contribution of precipitation
of warm and cold periods to the annual increase
of 70 mm was almost equal - 32 and 38 mm,
respectively. In the territory of the Eveno-By-
tantaisky district (meteorological station Bat-
agai-Alyta) significant changes in the amount
of precipitation for warm and cold periods were
not observed. On average, the ratio of precipi-
tation for cold and warm periods in the studied
years was 1: 1.5.

Statistical processing of the received data
shows that amount of precipitation for month

Tab6a. 4. OTKIOHEHNE arPOKIMMATHYSCKIX MTOKA3aTeIeH 3a TETUIBIA 1 XOIOMHBIN TIEPHOABI OT HOPMBI
B apKTHUeCcKuX paionax Skyruu. Cpemnee 3a 2012-2019 rr.

Table 4. Deviation of agro-climatic indicators for warm and cold periods from the norm in the Arctic

regions of Yakutia. Average for 2012-2019

s Air temperature during | Air temperature during the Precipitation amount Precipitation amount
District e P for the warm period, .
the warm period, °C cold period, °C mm for the cold period, mm
Momsky 0,6 2,0 37,7 2.9
Eveno-Bytantaisky 0,5 1,5 -2.2 3,3
Nizhnekolymsky 0,6 2,8 32,1 38,2
Average 0,6 23 22,5 14,8
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and year is characterized by more significant
variability (coefficient of variation 28-96%, av-
erage 69%), than air temperature (13-69%, av-
erage 27%) on the territory of the studied areas.
The greatest variability of air temperature is
noted in May (69%) and September (47%), i.e.
in transitional periods from spring to summer
and from autumn to winter, and the amount of
precipitation - in March (96%) and November
(91%) (see Table 5).

Significant climate changes currently occur-
ring in the Arctic regions of Yakutia and peri-
odically emerging unfavorable epizootic situa-
tions on reindeer brucellosis in the region cause
the need to study the relationship between these
factors. Correlation analysis showed that be-
tween reindeer brucellosis morbidity and cold
period air temperature (September - April) and
annual temperature there is a negative weak or
medium relationship (r =-0.19...-0.42), and the
temperature of warm months (May - August) is
medium positive (r = 0.30...0.53) with a reli-
able level in July (see Table 6).

The coefficient of determination (r2) shows
that 4-28% of animal morbidity was determined

by fluctuations in air temperature by months
and 13% by annual temperature.

Precipitation by months had less influence
on variability of the studied indicator (on aver-
age 2 = 0,092) than temperature (r2 = 0,115),
but there was a significant (» = -0,48) inverse
relation between the annual sum of precipita-
tion and reindeer brucellosis incidence with a
determination coefficient of 0,23. A weak to
medium negative correlation (» = -0.13...-0.41)
was also observed between these indicators in
all months except April and August (»=0.10 and
0.11, respectively). In winter months this corre-
lation was more significant (» = -0,30...-0,40)
than in the warm period (» = -0,13...-0,27). The
revealed correlations logically explain the high
level of reindeer morbidity (3.68% of those
surveyed) in 2015 in the Eveno-Bytantaisky
district compared to the Momsky (0.24%) and
Nizhnekolymsky (0.35%) districts, as in this
year. In the territory of the Eveno-Bytantaisky
district during the spring-summer period (May-
August) the average daily air temperature was
by 1.2...3.5 °C higher and the amount of precip-
itation by 44-71 mm less than in the Momsky
and Nizhnekolymsky districts.

Tadua. 5. M3MeHUMBOCTb arpoKJIMMaTHYECKUX MTOKa3aTesel Mo TpeM pailoHaM apKTHUYECKON 30HbI

SAxytnn 3a 2012-2019 .

Table 5. Variability of agro-climatic indicators in
2012-2019

three regions of the Arctic zone of Yakutia for

Air temperature, °C Precipitation amount, mm

Month Coefficient Coefficient

average minimum | maximum | of Vagi)ation, average minimum | maximum | of Vagi)ation,
January -39,4 47,4 -27,7 19 11,0 1,7 37,7 86
February -38,4 —48.3 -21,7 19 8,2 0,8 25,6 86
Mart -26,0 -33,4 —-14,5 19 6,2 0,2 23,7 96
April -9,2 —14,1 -5,3 30 4,5 0,6 16,0 73
May 3,5 -1,4 7,1 69 14,0 1,8 40,0 71
June 12,7 8,7 17,9 17 31,3 5,1 64,9 58
July 14,0 10,8 16,7 13 52,2 9,6 122,0 55
August 11,2 8,3 14,6 15 36,6 8,8 103,0 58
September 32 1,4 7,4 47 26,9 3,2 56,9 52
October -10,7 -16,8 -2,3 34 20,3 5,7 53,7 66
November -27,5 -35,6 -13,0 26 20,1 4,2 78,5 91
December =377 —46,9 21,4 24 12,2 2,4 38,9 80
Year -12,0 —-14,5 -7,4 21 2435 107 391,2 28
Average 27 69
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BinsiHue arpokIMMaTHYeCcKUX YCIOBHIT Ha 3a001eBaeMOCTh
OpyLeIIe30M CEBEPHBIX OJICHEH B apKTUUECKHUX paiioHax SIKyTuun

Tlerpos I1.JL., ITpoTonpsixonosa I'I1.

Taodua. 6. Bausaue arpoknuMaTudeckrx Mmokasarenei Ha 3a001eBaeMOCTh OpyLEIe30M CEBEPHbIX

OJICHEH B apKTHYeCcKUX paiioHax SAxyruu 3a 2012-2019 rr.

Table 6. Influence of agro-climatic indicators on the incidence of brucellosis in reindeer in the Arctic

regions of Yakutia for 2012-2019

Air temperature Precipitation amount
Month Correlation coefficient (r) Determlnatzgzt; coefficient Correlation coefficient (r) Determlnatzicjzt; coefficient
January —0,40 0,160 -0,41 0,168
February -0,25 0,063 -0,34 0,116
March -0,21 0,044 -0,39 0,152
April -0,21 0,044 0,10 0,010
May 0,32 0,102 -0,13 0,017
June 0,35 0,123 -0,27 0,073
July 0,53* 0,281 -0,16 0,026
August 0,30 0,090 0,11 0,012
September -0,19 0,036 -0,19 0,036
October —0,42 0,176 -0,33 0,109
November -0,32 0,102 -0,30 0,090
December -0,38 0,144 —-0,40 0,160
Year -0,36 0,130 —0,48%* 0,230
Average 0,115 0,092

*Significant at 5% significance level

CONCLUSION

Analysis of the obtained data indicates that
in the Arctic regions of Yakutia there are pro-
cesses aimed at warming the climate. There is
an increase in annual air temperature compared
to the norm by 1.1 ... 1.9 °C due to its more sig-
nificant increase in the cold period. Annual pre-
cipitation in the territory of some Arctic regions
during the study period exceeded the mean an-
nual value by 41-70 mm.

It has been revealed that agroclimatic condi-
tions can have a certain influence on brucellosis
morbidity in reindeer in the region. It is shown
that a decrease in the amount of precipitation
for the year and in winter months, as well as
a decrease in air temperature during the cold
period of the year (September - April) and an
increase in the warm period (May - August)
causes an increase in the incidence of brucel-
losis in animals.
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