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Aim. To investigate the epizootic state of fisheries in Ukraine; to study the biological specificities of viral and
bacterial isolates of fish in freshwater aquaculture. Methods. The epizootic state of fisheries was defined ac-
cording to the surveillance plan for fisheries, virological (biosampling of sensitive fish species, virus isolation
on sensitive passaged cell cultures), serological (enzyme immunoassay, virus neutralization test using sensitive
passaged cell cultures) and molecular-biological (reverse transcriptase polymerase chain reaction — RTPCR)
methods of investigation were used. The pathogenicity of the isolated bacteria was studied in the biosample.
The identification was performed using Bergey’s Manual. The express-identification of bacteria was performed
using the standardized test-system API 20E Bio Merieux (France). Results. The IPNV isolates of rainbow trout
were first isolated in the fisheries of different forms of ownership in the western regions of Ukraine (Volyn,
L’viv, Transcarpathian, Chernivtsi regions). It was demonstrated that different age groups of carp are infested
with the virus in the fisheries of L’viv, Donetsk, Chernihiv, Kyiv, and Odesa regions which testifies to a wide
spread of the virus in Ukraine. Out of fish infectious diseases the red spot-like disease and the swim bladder
inflammation of carp, the diseases of young trout and sturgeon were detected in the investigated fisheries of
Ukraine. Conclusions. The epizootic data were used to estimate the condition of the fisheries in Ukraine in
terms of fish infectious diseases. An infectious pancreatic necrosis virus, new for Ukraine, was revealed. It
was found to affect rainbow trout (Oncorhynchus mykiss , Walbaum, 1792) and the spread of SVCV in carp
fisheries was demonstrated. As for bacterial fish diseases, the decrease in the epizootic situation was described
along with considerable extension of the range of species of bacterial pathogens of fish. Annual systematic
monitoring and measures of preventing the introduction of the agents of infectious diseases are the guarantee
of protection of the specialized fisheries of Ukraine.
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INTRODUCTION

Surface waters of Ukraine, an integral part of natu-
ral resources of the country, are of high economic
relevance. The processes of fish farming are impos-
sible without the introduction of new working met-
hods, including the application of polyculture, stocking
condensation, introduction and acclimatization of new
aquaculture objects, the use of highly nutritious feeds
and immunostimulators. Specific attention should also
be paid to non-controlled transfer of fish from one fish-
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ery to others, located in different geographic and cli-
matic zones with corresponding ecosystems, which can
lead to the occurrence of new fish diseases, often not
prominent for a region or a specific fishery for a long
period of time.

Viral and bacterial infectious diseases of fish consti-
tute a significant problem for aquaculture, which often
results in mass fish mortality and considerable eco-
nomic losses. A considerable amount of bacteria live
in aquatic medium, but only 70 species cause fish dis-
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eases. The microflora composition of different water
bodies varies to a great degree. However, fish ponds
are characterized by a relatively stable spectrum of
microorganisms with dominating saprophyte micro-
flora, bacteria of genera Aeromonas, Pseudomonas
predominantly [1]. Due to massive transfer of fish and
other hydrobionts from different geographic zones
(including the ones from abroad) there have appeared
some diseases, which were previously not registered
in the territory of Ukraine. Along with the intensifica-
tion of the processes of cultivating different species
of fish there appear new infectious diseases, which
cause conside-rable damage to the aquaculture [2,
3]. Over 250 viruses were revealed for fish, the main
part of them being in the countries with highly de-
veloped aquaculture (USA, France, Germany, Great
Britain, Italy, Norway, Japan, efc.). However, the de-
gree of their spreading varies for different countries.
It is known that the greatest damage to the fisheries
is done by the diseases, caused by RNA-containing
viruses, in particular, spring viraemia virus of carp
(SVCYV), infectious haematopoietic necrosis virus
(IHNYV), infectious pancreatic necrosis virus (IPNV)
and viral hemorrhagic septicemia (VHS) [4-6].

Due to limited possibilities of treating the mentioned
fish diseases, general prevention is an obligatory met-
hod, including relevant nutrition and prevention of stress
factors, which can reduce natural immunity in fish. The
prevention of infectious diseases should be viewed in the
context of fish farming factors. It is extremely important
to maintain proper sanitary living conditions as well as
physical and chemical parameters of water. There is a
real danger of further spread of infectious fish diseases
along the territory of Ukraine which is a hazard of con-
siderable economic losses in future, when domestic fish-
eries will work in the full scope.

The investigations were aimed at the study of the epi-
zootic condition of fisheries in Ukraine and exploration
of viral and bacterial isolates of fresh water aquaculture
fish.

MATERIALS AND METHODS

The epizootic investigation was conducted twice a
year: in early spring and late autumn, at water tempera-
ture of 9—17 °C, and throughout the year in case of cli-
nical symptoms of fish diseases, the cases of its death,
and in accordance with the surveillance plan for fishe-
ries [7]. The material for virological investigations was
sampled in the fisheries and surface waters in different
regions of Ukraine. Most frequently the viral isolates
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were isolated from carp, juvenile and adult rainbow
trout with the symptoms of viral infection.

The objects of the research were apparently healthy
and sick fish of fresh water ponds of different age
groups as well as spring viraemia virus of carp, fami-
ly Rhabdoviridae, genus Vesiculovirus, hemorrhagic
septicemia virus of trout, family Rhabdoviridae, genus
Novirhabdovirus, infectious pancreatic necrosis virus,
family Birnaviridae, genus Aquabirnavirus, as well as
bacteria of different etiological groups, infesting hy-
drobionts.

The epizootic, virological (biosampling of sensi-
tive fish species, virus isolation on sensitive pas-
saged cell cultures), serological (enzyme immu-
noassay, virus neutralization test using sensitive
passaged cell cultures) and molecular-biological
(reverse transcriptase polymerase chain reaction —
RTPCR) methods of investigation were used [7-9].
The pathogenicity of the isolated bacteria was stud-
ied in the biosample. The identification was made
according to the common procedure using Bergey’s
manual to define the cultural, tinctorial and bio-
chemical properties of each microorganism isolate
[10, 11]. The express-identification of bacteria was
performed using the standardized test-system API
20E Bio Merieux (France), based on 21 biochemical
tests. The cultures were incubated for 18—24 h. The
results were visually estimated, comparing the reac-
tion color against the color identification table.

The isolation and identification of viruses were per-
formed using classic virological methods [12, 13].

The continuous cell lines of fish were used in the
work: epidermal neoplasms of pox-infested carp (EPC)
[14]; tail stem of blue gill sunfish (BF-2) [15]; tail stem
of black fathead minnow (FHM) [16], rainbow trout
gonad (RTG) [17].

The sampling of pathological material, the isolation
and accumulation of virus in cell cultures, the experi-
mental restoration of the diseases and virus titration in
cell cultures were conducted in accordance with the
international regulatory documents [7]. Virus isolates
were purified and concentrated in polyethylene glycol
(PEG) by Mahi and Kangro method [18].

The sets “Ribosol-A” and “Revertase-L” (Ampli-
Sens™, RF) were used for PCR-analysis, including the
isolation of RNA-viruses, cDNA synthesis, amplifica-
tion and detection of the results. The reaction was con-
ducted according to the manufacturer’s protocol. The
results were detected by electrophoresis method [19].
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RESULTS AND DISCUSSION

The investigation of the epizootic situation involved
the study of fisheries of different forms of ownership,
specialized in breeding rainbow trout and carp in 2003—
2014. Natural surface waters, providing water for these
fisheries, were also studied. In 2003-2014 about 400
isolates of microorganisms were isolated from fish of
different fisheries of Ukraine in total.

Different age groups of rainbow trout were studied
for the presence of viral infections. The integrated di-
agnosis was made with the consideration of the type
of a fishery, the epizootic data, the clinical symptoms,
postmortem examinations and the results of laboratory
research [20].

A considerable part of trout-breeding fisheries are
full system institutional establishments . Most fisheries
are located in western regions of Ukraine (Transcar-
pathian, L’viv, Chernivtsi, Volyn, Rivne) and the AR
of Crimea. Natural climatic conditions in these regions
are favorable for trout breeding, which is rather a labor-
intensive process. Normal functions of rainbow trout
requires specific conditions, in particular, maintaining
low water temperature, high flowage and oxygen satu-
ration of water.

Numerous factors influence the transfer and spread
of viral infections, including the impairment of the
breeding technology, the mechanic transfer of the
agent using the fishing tackle and ectoparasites, ig-
noring the disinfection techniques while transporting
fish and fish breeding materials, etc. The fisheries,
which are the subjects of selection breeding activity,
i. e. engaged in cultivating fish seed, are of special
interest. They may be an important link in the chain of
spreading a viral infection in the territory of Ukraine.
First and foremost, the analysis of fisheries started
with determining the type of the pond, where fish was
bred, and the water supply sources for incubation de-
partments. The literature data [21] and our observa-
tions demonstrated that the agents of viral infections
may remain in silt and ground ponds for a long time,
creating sources of infection. Brood stock and stock
groups of fish were studied, as there are data, proving
the vertical transmission of salmon viruses and long-
term persistence of a virus in the organism of males.
While analyzing the situation with viral diseases of
rainbow trout in Ukraine’s neighboring countries, in
particular, Poland, Slovakia, Czech Republic, Russia,
we have noticed the circulation of the hemorrhagic
septicemia virus of trout and infectious pancreatic ne-
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crosis virus in the specialized fishe-ries in the territory
of the mentioned countries [4, 6]. Both viruses belong
to the group of RNA-containing viruses. Infectious
pancreatic necrosis virus is considered to be the most
serious viral disease in the cultivation of common At-
lantic salmon in the specia-lized fisheries of the Euro-
pean Union [22]. This disease is wide-spread in four
continents. IPNV is known for many decades.

Our study demonstrated the presence of infectious
pancreatic necrosis virus in some private fish farms of
Chernivtsi, Transcarpathian, L’viv, and Volyn regions
and in the ponds of water supply for these fisheries.
The IPNV was isolated from the larval and juvenile
rainbow trout. The hemorrhagic septicemia virus of
trout was not detected in the studied fisheries and
ponds.

As for SVCYV, it was established that this virus was
found in all the European countries with developed
carp cultivation [23]. It was registered in the USA in
2002, and in 2004 it was found in China [24]. As for the
former USSR, the SVCV agent was first isolated from
sick fish by N. I. Rudikov. SVCYV is circulating in the
fisheries of Russia, Ukraine, Moldova, Belarus, Lithu-
ania, and Georgia, where the virus causes the death of
up to 30-57 % of carp — the main cultivation object
in the freshwater aquaculture [26]. Recently there has
been a tendency towards the globalization of this infec-
tion. The main way of the spread of the disease is the
exchange of alive fish between the fisheries, including
decorative carp species [27].

As for the fisheries, specialized in breeding carps,
the situation is still complicated. The fisheries of dif-
ferent regions of Ukraine were studied, in particular,
L’viv, Rivne, Khmelnytsk, Ternopil, Vinnytsia, Kyiv,
Chernihiv, Mykolaiv, Kherson, Donetsk regions. The
integrated diagnosis was made taking into consider-
ation the clinical, postmortem and laboratory exami-
nations. While studying fish, the isolates of spring
viraemia of carp (SVCV) were found in samples col-
lected in spring summer and during the stress period,
when fish is taken from the wintering holes into fin-
ishing ponds. Carps of different age groups were in-
fested, but the clinical symptoms of the viral infection
were usually registered for one- and two-year-old fish
only. The map of Ukraine with the indicated regions
of the outbreaks of viral fish infections is presented
in Figure.

The analysis of the situation testifies to potential dan-
ger of the outbreak of viral infections of salmon and
carp in the specialized fisheries of Ukraine. There is an
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The map of Ukraine with the indicated regions of the outbreaks of viral fish infections

urgent issue of preventing these infections and elabo-
rating the early diagnostics methods to avoid consider-
able economic losses of fisheries. This problem is of
special relevance due to the import of stocking material
and fish breeders into Ukraine from abroad, which may
cause the spread of viral infectious diseases in the ter-
ritory of this country.

As for viral diseases of trout, specific hazard for
Ukraine comes from the import of fish and stock-
ing material from Poland, Slovakia, Hungary, Ro-
mania, where the majority of trout fisheries are
located, and Turkey (the neighbor of the AR of
Crimea across the Black sea), where outbreaks of
infectious trout diseases both in specialized fisher-
ies and in natural surface waters took place every
year [20].

The organic pollution of water bodies, temperature
fluctuations, pH and other factors promote the growth
and development of bacteria, affecting their virulence
and pathogenicity.

The bacteriological examination of fish samples dem-
onstrated a wide generic spectrum of microorganisms
of family Enterobacteriaceae: Aeromonas, Acinetobac-
ter, Asomonas, Edwardsiella, Citrobacter, Hafnia, Pro-
teus, Yersinia, Flavobacterium, Pseudomonas, Micro-
coccus, Renibacterium salmoninarium. The percentage
ratio for the species abundances is as follows: Aeromo-
nas — 35 %, Pseudomonas — 27 %, Flavobacterium —
8 %, Yersinia — 6 %, Proteus — 2 %, Micrococcus —2 %
out of the total amount of isolated microorganisms.
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The representatives of genus Aeromonas are the most
common microflora isolates, detected from water and
fish samples. The bacteria of this genus were isolated
from carp, salmon, sturgeon species of L’viv, Kher-
son, Chernihiv, Odesa and Rivne regions, showing
straight rods with round ends and spheric dimensions
(0.3-1.0) x (1.0-3.5) um (which are usually single,
seldom coupled and in short chains). Gram-nega-
tive, mobile, facultative anaerobes were positive to
oxidase, catalase, arginine dehydrolase, DNAse and
gelatinase, but negative to ornithine, decarboxylase,
urease, phenylalanine deaminase and fermented car-
bohydrates. The diseases, caused by bacteria of genus
Aeromonas, are characterized by skin inflammation,
focal hemorrhages, edema, crumpled scale, hydration
of muscle tissue and all the internal organs.

Pseudomonosis is remarkable for carp, hybrids of
carp and Cyprinus carpio, Prussian carp, and big-
head. The enzootic outbreaks are observed most
often among one- and two-year-old fish of these
species in the aquaculture of Odesa, Kyiv, Kher-
son, Sumy and L’viv regions. The bacteria isolated
from water and fish were cultivated under aerobic
conditions and found to be gram-negative, belong-
ing to the genus Pseudomonas. These are straight
or slightly bent rods of (0.5-1.0) x (1.5-5) um.
Catalase-positive, mobile pseudomonads formed a
tender film on meat infusion broth of transparent
colonies with yellowish pigmentation; bright pink
colonies grew on Endo agar and were easy to ex-
tract therefrom.
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The family Enterobacteriaceae was presented with
different genera and species, which are gram-negative,
oxidase-negative, catalase-positive, mobile rods, ca-
pable of remarkable growth on Endo agar.

The isolates from trout and sturgeon species from
Chernivtsi, Odesa and L’viv region, were related to the
genus Proteus. These are gram-negative, mobile rods,
facultative anaerobes, forming a film on the surface of
solid nutritious medium; they are oxidase-negative,
catalase- and urease-positive, forming hydrogen sul-
phide; lysine decarboxylase and ornithine dehydrolase
are absent.

The bacterial fish diseases are a restraining factor
in the development of the aquaculture. These diseases
are rather wide-spread in the specialized fisheries of
the European countries, Belarus and Russia [6, 11, 28].
The results of our research of bacterial fish diseases of
freshwater aquaculture demonstrated the decrease in
the epizootic situation and considerable extension of
the range of species of bacterial pathogens of fish.

The results of investigations were used to elaborate
a complex scheme of laboratory diagnostics and the
methods of preventing the spread of viral agents in the
specialized fisheries. The establishment of an efficient
scheme of conducting investigations includes the ex-
amination and analysis of the epizootic situation in the
fishery, the estimation of possible risks of being infested
with this agent, the consideration of clinical and post-
mortem changes in fish, the sampling of biological mate-
rial in accordance with the rules of aseptics and antisep-
tics, the analysis of the pathological and morphological
condition of the selected fish, transportation, selection,
systematization and classification of samples using the
age criteria and selection place as well as complex di-
agnostics, which presupposes the application of differ-
ent investigation methods. The system of treatment and
prevention measures has been suggested, involving the
application of immunomodulating preparations while
keeping strictly to the technology of fish breeding [29] .

CONCLUSIONS

The IPNV isolates of rainbow trout were first isolated
in the fisheries of different forms of ownership in the
western regions of Ukraine (Volyn, L’viv, Transcar-
pathian, Chernivtsi regions).

Modern virological, molecular and biological meth-
ods were used to study the spread of spring viraemia vi-
rus in freshwater aquaculture. It was demonstrated that
different age groups of carp are infested with the virus
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in the fisheries of L’viv, Donetsk, Chernihiv, Kyiv, and
Odesa regions which testifies to a wide spread of the
virus in Ukraine.

The red spot-like bacterial disease, the swim bladder
inflammation of carp, the bacterial diseases of young
trout and sturgeon were detected in the investigated
fisheries of Ukraine.

400 isolates of different microorganisms were iso-
lated from clinically healthy and sick fish and surface
waters; further study allowed identifying and referring
them to their corresponding families and genera.

Pe3ysibTaTy MOHITOPUHIOBUX J0CTiIKeHDb iH(eKkuiitHux
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Meta. OOCTeXHUTH €Ii300TUYHUNA CTaH PUOHUIBKHUX TOC-
nofgapcTB Ykpainu. [ocmimuté 0ionoriuyHi 0COOMUBOCTI
BIpyCHHUX 1 OakTepiliHHX 130JITiB pUO MPICHOBOAHOI aKBa-
KynbTypu. MeToau. [ BUBYCHHS MOIIMPEHHS BIpYCHHX
XBOpoO puO 3a yMOB ITPICHOBOAHOI aKBaKyJIbTypH 3acTO-
COBAaHO CyYacHi BIpyCOJIOTIYHI Ta MOJICKYJISIPHO-010JI0Ti4-
Hi MeTomu. EmMi300THYHUMI CcTaH TOCIONAPCTB BHU3HAYAIN
3TiHO 3 IDIAHOM OOCTEKEHHS PHOHWIIEKUX TOCIIOIapCTB.
[TaToreHHicTh BUIIICHUX OaKTepiil JOCHIKyBamu y Oio-
mpo0i. [neHTH(DiKAIiIO0 TPOBOAMIN 3 BUKOPUCTAHHSIM JIOBII-
Huka bepmki. Excnipec-inenTudikamito Oakrepiii 3aiiicHIO-
BaJH 13 3aCTOCYBaHHSAM CTAaHIAPTH30BAHOI TECT-CHCTEMHU
API 20E «Bio Merieux» (®panmis). Pesyastatu. Ilpex-
CTaBIICHO pE3yJAbTATH MOHITOPHHTOBUX HOCHIKEHB eITi-
300THYHOTO CTaHy pPHOHHUIIBKUX TOCHOAAPCTB YKpaiHH.
Brmepme B Vkpaini Buminero izomstu IPNV Bin paifmxyxHOi
(hopemi B rocogapcTBax pisHUX (HOpM BIACHOCTI 3aXiTHUX
perioniB Ykpainu (Bommucrpka, JIpBiBChKa, 3akapraTchka,
UYepHniBerpka obmacti). [loka3zaHo ypaxeHHs BipycoM pi3HO-
BIKOBHX TpyH Kopoma y rocmomapctBax JIpBiBchkoi, [lo-
Herpkoi, YepHiriBepkoi, KuiBcbkoi Ta Onechkoi obmacTeid,
IO CBIAYUTH PO IIHUPOKE PO3MOBCIOMKEHHS BipyCy B YK-
paini. B obcrexeHnx pHOHUILKUX TOCHOAApCTBAX YKpai-
HU 3 OakTepiiHUX XBOpOO pHO peecTpyBad KpPaCHYXO-
nmoIiOHe 3aXBOPIOBAHHS Y KOPOIIA, 3allajeHHsI IJIaBaJTbHO-
ro Mixypa KOpoIla, 3aXBOPIOBaHHS y MoJjomi Qopeni Ta
ocetpoBux. [IpoaHanizoBaHo O010JOTiYHI OCOOTMBOCTI Bi-
PYCHHX 1 OakTepifHUX 130JATiB PUO TPICHOBOIHOI aKBa-
KyJabTypu. BucHoBkHM. Ha OCHOBI €Mi300THYHHUX MaHHX
3p00JICHO OIIHKY CTaHy PUOHHUIIBKUX TOCIOAAPCTB YKpaiHu
OO0 BIPYCHHUX 3aXBOpIOBaHb pub. BusiBieHO HOBHI
JUls. Halloi KpaiHM BIPYC NMAHKPEATHYHOIO HEKPO3y, IO
ypaxye paiayxny Qopensb (Oncorhynchus mykiss, Wal-
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baum, 1792) Ta moxkazano posmoBciomkeHHI SVCV 'y
KOpOTIOBHX TocmomapcTBaXx. CTOCOBHO OakTepiifHHX XBO-
poO pub mMoOKazaHO TOTIPIIEHHS eIMi300THYHOI CHUTYyaIlii Ta
3HAa4YHE PO3MIMPEHHS BUAOBOTO PIi3HOMAHITTSA 30yIHUKIB
OakrepiiftHuX maroreHiB pu6. [IpoBemeHHs mOpidHOTO CHC-
TEMaTHYHOTO MOHITOPHHTY, a TaKOK CTBOPEHHS 3axXOIiB
IIO/I0 TIOMePE/KEHHS 3aHOCY 30YAHMKIB 1H(EKIMiHHNX 3a-
XBOPIOBAHb € 3allOPYKOIO ONaromoiydds Creriaixi30BaHIX
PUOHHIIBKUX TOCTIOAPCTB YKpaiHH.

KarouoBi ciioBa: pubu, MoHITOpHHT, OakTepii 1 Bipycu puo.
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Heab. OO6cienoBaTh SMU300TUYECKOE COCTOSIHHE PBIOO-
BOMUECKHUX XO3SUCTB YKpauHbl. MccienoBars Ononornyec-
KHe OCOOCHHOCTH BHPYCHBIX M OaKTepHaJIbHBIX H30ISITOB
pBIO MpecHOBOAHON akBakynsTypsl. MeTonanbl. [l u3yde-
HUSL PacIpOCTpaHCHHUS BHPYCHBIX OoyesHeil peid B ycio-
BHUAX IPECHOBOAHOM aKBaKyJIbTYpPHl NPUMEHEHBI COBpE-
MEHHBIE BUPYCOJIOIMYECKUE U MOJICKYJISIPHO-ONOJIOTHYECKHUE
METOMBI. DIH300THYECKOE COCTOSHUE XO3SHUCTB OIpese-
JISUTM COIVIACHO ILIaHy OOCIEOBaHMSI PHIOOBOAYECKHUX XO-
3s1iicTB. [1aTOreHHOCTh BBINCICHHBIX OAKTCPHI HCCIICIOBAIIN
B Ouonpobe. MneHTrduKauo TpOBOAMIN C HCIIOIb30Ba-
HHEM cIpaBoyHUKa bep/pku. DKcrnpecc-uaeHTHPHUKALHMIO
OakTepHii OCYLIECTBISUIA C IPUMEHEHHEM CTaHJIapTU3UPO-
BanHO#M TecT-cucteMbl APl 20E «Bio Merieux» (®paniws).
Pesyabrarsl. IlpencrasieHbl pe3yinbTaTbl MOHUTOPHHIO-
BBIX HCCJIE[IOBAHUI SIN300THYECKOTO COCTOSIHUSI PBIOOBOJI-
YEeCKUX X03sIMCTB YKkpauHbl. Briepsbie B YkpauHe BbIJICIECHBI
n3oisitel IPNV ot panyxHoil dopenn B xo3siiicTBax pas-
JMYHBIX (POPM COOCTBEHHOCTH 3arajHBIX PErHOHOB YKpa-
uHbl (Bonbiackas, JIpBoBckas, 3akapnarckas, YepHOBHII-
kasi obmactu). [lokasaHo mopaskeHHE BHUPYCOM Pa3HOBO3-
pacTHBIX Tpynn Kapma B xo3sicTBax JIbBoBckoif, [lonen-
xoii, UepHurosckoii, Kuerckoit u Onecckoil o0nacTei, 4to
CBUJIETENILCTBYET O IIUPOKOM PACHPOCTPAHEHHM BUpYyca B
VYkpaune. B o0cieoBaHHBIX PBIOOBOIYECKUX XO3SIMCTBAX
VYKpaunbsl n3 O0akTepHaidbHBIX OONe3HEeH pbIO perucTpupo-
BaJIM KPacHYXOMomoOHoe 3a00eBaHys y Kaplia, BOCIajIeHne
TUIaBATEIIEHOTO My3bIpsl Kapria, 3a00JIeBaHMST MOJIOIIBIX 0co0eit
¢dopenn n oceTposbIx. [Ipoanann3npoBaHbl OMOIOTHUECKHE
0COOCHHOCTH BUPYCHBIX M OaKTEpHAIbHBIX H30JIATOB PHIO
IIPECHOBOHON aKBaKy/IbTyphl. BeiBoabl. Ha ocHoBe »mu-
300THYECKHX JIAHHBIX CJ/IeIaHa OI[EHKA COCTOSTHHS PHIOOBOI-
YECKUX XO3AHCTB YKpaWHBI OTHOCHTEIBHO BHPYCHBIX 3a-
OoeBanmit pe10. OOHAPYKEH HOBBIH TS HAIIICH CTPaHBI BUPYC
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MTAHKPEATHIECKOTO HEKPO3a, KOTOPBIA MOpa)KaeT pPay’KHYIO
tdopens (Oncorhynchus mykiss, Walbaum, 1792) u moxa-
3aH0 pacnpocTtpaHerne SVCV B KapmoBBIX XO3SHCTBax.
OTHOCHTENBFHO OaKTepHaIBHBIX OOJE3HEH PHIO IMOKa3aHO
YXYIIICHHE SMH300THYECKOW CHTyallud M 3HAYUTENILHOE
pacumpeHre BHIOBOTO pa3HO0Opa3us Bo30ynuTeneil Oak-
TepUalIbHbIX MaToreHoB poI0. [IpoBeneHne ekeronHOro crc-
TEMaTUYECKOTO MOHHUTOPUHTA, a TAKKE CO3JaHHE Mep II0
MPEAYIPEXKICHUIO 3aHOCa BO30OymuTenel HH(EKIIMOHHBIX
3a00JIeBaHUI SIBJISIFOTCS 3aJI0TOM OJIaroroydust CrieIuain-
3UPOBAHHBIX PHIOOBOIECKUX XO3IHUCTB YKpPaUHBI.

KunroueBble ciioBa: pbiObl, MOHUTOPUHT, OAKTCPUU U BH-
PYyCHI pbIO.
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