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Purpose. Analysis of obtained data and in-
tegration of previous hydroecological data and
statistical information for the preparation of
scientific and biological rationale and devel-
opment of the regime for rational and environ-
mentally sustainable fishery exploitation of the
Khrystoforivske Reservoir.

Methodology. Hydrochemical and hydro-
biological methods of sampling, laboratory and
statistical processing of the material were used in
the water area of the Khrystoforivske reservoir of
the Bokovenka river during comprehensive stud-
ies in the summer of 2022. We studied the hydro-
chemical parameters of the water body, species
composition, quantitative parameters of the
main groups of hydrobionts, including fish forage
organisms (macrophytes, phytoplankton, zoo-
plankton, zoobenthos), the biological productivity
of the reservoir was measured based on the main
groups of hydrobionts. To determine the state
of the main groups of hydrobionts, two samples
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Mema. AHaniz ompumaHux ma y3azass-
HeHHA nonepedHix e2idpobionoziyHux OaHUX,
cmamucmuy4Hoi  iHgpopmayii  0aa nidezomos-
KU HayKogo-b6ion02i4Ho20 06rpyHMysaHHA ma
PO3PO6KU pexcumy pauyioHasnbHOI i eKosno2iyHo
owadnueoi pubozocriodapceKoi  exkcnayamauii
Xpucmodgopiecbkozo sodocxosuwya.

Memoouka. [1i0 4ac KomnaeKcHux O0o-
cniorweHos enimky 2022 p. Ha akeamopii
Xpucmodpopiecbkozo  sodocxosuwia  Ha - p.
boKoseHbKA 8UKOpUCMOBY8AAU 2i0poximiyHi ma
2idpobionoeiyHi memoouku 8idbopy npob, Kame-
panbHOIi i cmamucmuyHoi 06pobku mamepiany.
Locnioxcysanu 2idpoximidHi nokasHuKu, sudosuli
CKa0, NOKA3HUKU YucenbHocmi 2idpobioHmis, 3a
AKUMU po3paxosysanu bionpodykmusHicme eo-
dolimu. Bynu eidibpaHi 2 2idpoximiyHi npobu, a
makox< npobu GhimonaaHKMOoHY, 300MAAHKMOHY
i 3006eHMocy (8epxHA ma HUXcHA OinAHKU 8000-
cxosuwa, no 2 npobu), 8U3HA4YEeHO CMAH i piseHb
po38UMKy 800HOI pocauHHoOcmi (Makpogimis).
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of phytoplankton, zooplankton and zoobenthos
were collected. Macrophytes were studied, wa-
ter samples were taken from different parts of
the water body for hydrochemical analysis. The
biomass of phytoplankton was calculated based
on the biomass of standard volumes of algae,
the biomass of zooplankton — by multiplying the
quantity of organisms by their individual weights,
zoobenthos — by weighing individual groups of
hydrobionts on torsion scale and recalculating
and summing up. The reservoir feeding capacity
was assessed by the quantitative development of
zooplankton according to known classifications.

Findings. The main parameters of the chem-
ical composition and properties of the water of
the Khrystoforivske reservoir, which condition the
bioproductivity and fish farming performance,
were determined: pH, content of dissolved gases,
organic substances, biochemical demand of O,
nutrients content, as well as general mineraliza-
tion and hardness, concentration of the major
ions. According to the hydrochemical classifica-
tion, water is bicarbonate type Il and is referred to
fresh water. The degree of water saturation with
easily-oxidizable organic matter has decreased
over the past 15 years and is within standards for
aquaculture. Considering all environmental and
sanitary parameters, water of the Khrystoforivske
reservoir is characterized by fair or average qual-
ity, it is eupolytrophic. The water characteristics
indicate that the fishery exploitation at the res-
ervoir during previous Special Commodity Fish
Farming Regimes (SCFF) (1996-2021) has pro-
duced no adverse effects on the general ecolog-
ical and sanitary condition of water.

Aquatic phytocoenoses of the Khrystoforivske
reservoir are represented by associations of
submerged and aerial-aquatic plants, with a to-
tal area of 5.2 hectares. The total production of
aquatic plants is 36.245 tons.

The phytoplankton of the reservoir includes
51 species of algae (six groups). In terms of quan-
tity, small-celled Cyanoprokaryota predominated
(about 70%). Diatoms, green and euglenic algae
dominated in biomass. In 2022, the average bio-
mass of phytoplankton in the Khrystoforivske res-
ervoir was up to 1.80 g/m>, the total annual pro-
duction of phytoplankton reached 201.06 tons.

In total, 16 species of organisms have been
identified in the zooplankton of the reservoir:
Rotatoria, Cladocera and Copepoda. The average
abundance of zooplankton in the reservoir was
31,390 ind./m’, and its average biomass reached
0.41 g/m°. The value of primary production of zo-
oplankton is 123.9 kg/ha, and the total stock in
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OUiHKY KopMHOCmi 80000UMU 34 KiflbKiCHUM pO3-
8uUMKom 2idpobioHmis 8UKOHY8aAU 3a 8idOMUMU
KAacugikauyismu.

Pesynemamu. BcmaHo8UAU OCHOBHI Mo-
KA3HUKU XiMiYHO20 CKAady i enacmusocmi 800u
Xpucmogpopisceko2o s8odocxosuuwja, Wo 3ymos-
awme  bionpodykmusHicme ma pubozocrno-
dapceKi ymosu. 3a 2i0poximiyHo Kaacugikayi-
€0 800a € eidpokapboHamHorw |l muny, Hane-
HUmMe 00 Kamezopii npicHux 800. 3a cyKynHicmwo
YCiX  eKon1020-CaHIMAapPHUX MOKA3HUKie 800a
Xpucmodgopisceko2o 8odocxosuwia xapakmepu-
3yembCA AK es-nonimpogHa. Xapakmepucmuku
800U cgidYamsb, wo pubo2ocnodapcbKa eKc-
nayamauia eodolimu y nepiod Oii nonepedHix
Pexcumis CTPI (1996—2021 pp.) He 8nAuHynAa He-
20MUBHO HQ 3020/1bHOEKO0102iYHUT ma caHimap-
Huli cmaH 800U, yMO8U iCHy8AaHHSA 2i0pobioHmMis.

BodHi ¢pimouyeHo3u Xpucmodgopiecekozo 80-
docxosuwja byau npedcmasnaeHi cmpiykonooib-
HUMU acouyiayiamu 3aHypeHoi i nosimpaHo-6o0-
0AHOI poc/iUHHOCMI 302a16HOK Naowero 5,2 aa.
3azaneHa npodyKyia 3a 2pynoto 800HUX POCAUH
cmaHosuna 36,245 m.

Y cKknadi ¢imonaaHkmoHy eodocxosuwia
3aghikcosaHo 51 eud sodopocmeli 3 wecmu
8iddinis. 3a 4vucenoHicmioo nepesaxanu Opib-
HoknimuHHi  Cyanoprokaryota (6au3ssko 70%).
3a b6iomacorw nepesaxcanu diamomosi, 3eneHi
i eseneHosi. Y 2022 p. ycepedHeHa biomaca i-
monaaHKMoHy y XpucmodopiecbKomy 8000cx0-
suwi cmaHosuna do 1,80 2/m?, 3a2an16Ha piuHa
npooyKuyis pimonaaHKkmoHry caeana 201,06 m.

Y cKnadi 300nMaaHKMoOHy 8odocxosuuia
ideHmudpikosaHo 16 eudie opaaHi3mis: Koso-
sepmku (Rotatoria), einnacmoesyci pakono-
0i6Hi (Cladocera) ma eecnoHo2i pakonodibHi
(Copepoda). CepedHsa 4ucesnbHicmb 300MAAHK-
moHy y 80dolimi cmaHosuna 31390 eks./m’, a
lioeo ycepedHeHa 6iomaca cazana 0,41 2/m°.
Benu4vuHa npodyKuii 300n1aHKMoHy 0opieH08a-
na 123,9 Ke/2a, a 3a2anb6Huli 3anac y eodolimuuyi
cmaHosus 7,687 m. [MOKG3HUKU pO38UMKY KOp-
Mo80i 6azu 018 pub 3a paxyHOK 300MAdHKMepI8
y Xpucmocgpopiscbkomy 8odocxosuwji bynu HU36-
KUMU, a 8ndcHe 8000cx08UWe 3a 2pyrnoto 3000-
AIGHKMOHY MOXHa 8ioHecmu 0o Il (HalHux4o-
20) pub020cnodapcbKo20o Kaacy.

JoHHa ¢ayHa npedcmasneHa 40 sudamu
be3xpebemHux. Halibinbwozo po3sumKky 3a
winsHicmwo  mMas  XipOHOMIOHO-0si2oxemHUl
KomnaeKkc, ane 3a biomacoro OomiHysanu mo-
nocku. Crniocmepieanaca 3a2a1b6HA meHOeHyia
00 3MeHWEeHHA KinbKICHUX MOKA3HUKI8 MaKpo-
3006eHmocy, 30Kpema, mi3ud. YcepedHeHa bio-
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the reservoir is 7.687 tons. The fish food supply in
terms of zooplankters in the Khrystoforivske res-
ervoir are low. The reservoir itself, based on the
group of zooplankton, can be referred to fishery
class Il (the lowest class).

The bottom fauna is represented by 40 taxo-
nomic groups of invertebrates. The Chironomidae
and Oligochaeta assemblies are most developed
in terms of density, but molluscs dominate in bio-
mass. There is a general trend towards a decrease
in the quantitative parameters of macrozooben-
thos, in particular, Mysidacea. The average bio-
mass of soft benthos (2.17 g/m?) and the average
biomass of the entire zoobenthos (33.62 g/m?)
indicate that the reservoir preserves its fishery
potential due to macrozoobenthos. The primary
production of zoobenthos of the Khrystoforivske
reservoir is 130.2 kg/ha. The total stock of zoo-
benthos is up to 8.072 tons. The values of the fish
food supply are quite high due to zoobenthos in
the reservoir, the water body in terms of benthos
biomass is referred to fishery class Il (medium
productive reservoirs).

The obtained comprehensive data on the
food supply of the Khrystoforivske reservoir in-
dicate the availability of sufficient bioproduction
potential for its continuous effective fish-farming
on the basis of the special commodity fish farm-
ing regime.

Originality. For the first time in the last 10
years, comprehensive data on the food supply of
the Khrystoforivka reservoir, which is used in spe-
cial commodity fish farming regime (SCFF), have
been obtained and analysed.

Practical value. The results obtained are of
practical importance for the development of sci-
entific and biological rationale for fish farming in
the Khrystoforivske Reservoir.

Keywords: Dnipropetrovsk region, Bokovenka
River, Khrystoforivske reservoir, macrophytes,
phytoplankton, zooplankton, zoobenthos, food

supply, fish farming.

PROBLEM STATEMENT
AND ANALYSIS OF LAST
ACHIEVEMENTS AND
PUBLICATIONS

On the territory of the Dnipropetro-
vsk region, the fund of fisheries water ob-
jects, in addition to the Dnipro reservoirs
(Kamyanske, Dniprovske, Kakhovske),
includes 112 inland small reservoirs with

maca m’ako2o 6eHmocy (2,17 2/m?) ma cepedHs
biomaca ycbo2o 3006eHmocy (33,62 2/m?) ceid-
Yame, WO 8000CX08UWE 30 PAXYHOK MOKPO30-
obeHmocy npodosxysano 3bepieamu pubozoc-
nodapcekuli nomeHuian. Mpodykyis 3006eHMo-
cy XpucmodghopiscbKko2o 8000cx08UUWA CMAHO-
suna 130,2 kz2/2a. 3a2anebHull tio2o 3anac ca2ae
8,072 m. lNoka3HUKuU Kopmosoi 6a3u 05 pub 3a
paxyHoK 3006eHmocy y Xpucmodpopiscekomy
so0ocxosuwi bynu docume 8UCOKUMU, 8000lma
3a b6iomacoro 6beHmocy sidHocumecs 0o Il pubo-
20Crn00apcbKo20 Kaacy (cepedHbo-8UCOKOKOPMHI
sodocxosuwa).

OmpuMaHi KOMNAeKCcHi 0aHi w000 Kopmosoi
6a3u Xpucmogopiscbko2o sodocxosuwa 00360-
Asome npodosxcumu (io2o eghekmusHy pubo-
20CnodapcbKy eKcnayamauito Ha OCHO8i pexcumy
cneyianbHo20 mosapHo20 pubHozo 2ocrodap-
CmMea 3 BUKOPUCMAHHAM HAA8HOI Kopmoesoi 6a3u
ma 6ionpodykyiliHo2o nomeHuyiany 2idpoeKocuc-
memu.

Haykoea Hoeu3Ha. Bnepwe 3a 0CMaHHI
10 pokKie ompumaHi i NpoaHani308aHi Komr-
AIeKCcHi  0aHi wodo cmaHy Kopmosoi 6a3u
Xpucmodgopiscbkozo sodocxosuwa.

MpakmuyHa 3Havyumicme. OO0epxaHi pe-
3yAbmMamu Marome MPAaKmMu4yHe 3HA4eHHA 014
ni02zomoeKku  HAyKoeo-b6ion02iyHUX  06rpyH-
myeaHb  pubo2ocnodapcbKo20  BUKOPUCMAH-
HA Xpucmodpopiscbkozo sodocxosuwa Ha p.
bokoseHbka (6aceliH p. AHinpo).

Kntoyoei cnoea: [Hinponemposcoka 06-
nacme, p. bokoseHbka, Xpucmodopiecbke 8000-
cxosuwe, 8UWA POCAUHHICMS, PiMONAaHKMOH,
300M7aHKMOH, 3006eHmoc, Kopmosa 6a3a, pu-
6020crnodapcoKa ekcrnayamayis.

MOCTAHOBKA NMPOBJEMH TA
AHAJII3 OCTAHHIX
JOCJIKEHD 1 MYBJIKALINA

Ha Tepuropii JHimpomneTpoBchkoi 00-
nacTi 10 GoHIy pHOOTOCHONapCHKUX BOM-
HUX 00’ €KTIB, KpiM IHINPOBCBKUX BOHO-
cxoBun] (Kam’siHcbkoro, JIHIMPOBCHKOTO,
KaxoBcpkoro), BxomsaTh 112 BHyTpiIIHIX
MaJIUX BOAOCXOBHUII[ 3arajJbHO0 ILIOLIEHO
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a total area of 25,462.52 hectares. Among
them, until recently, 7 reservoirs have (or
had) the form of management in the re-
gimes of special commodity fish farming
(SCFF) [1].

The Khrystoforivske reservoir is lo-
cated in the steppe zone of Ukraine, arti-
ficially created by regulating the flow of
the lower course of the Bokovenka River,
which is a tributary of the Bokova River,
which flows into the Karachuniv reservoir
(on the Ingulets River, the right tributary of
the Dnipro River) by building a reinforced
concrete dam in 1939. The reservoir pro-
vided water for the mining process of the
Kryvyi Rih iron ore basin and was used
for fishery purposes. It is located between
the dams on the Bokovenka River near the
villages of Khrystoforivka (lower part) and
Pavlivka (upper part), 20 km northwest of
the city of Kryvyi Rih, Kryvorizka district,
Dnipropetrovsk region. The project area
of the reservoir was 300 hectares, but as
a result of hydraulic engineering activities
associated with the further regulation of
the flow of the Bokovenka River by dams
upstream against the background of fur-
ther siltation of the banks and active over-
growth of the shallow waters of the upper
reaches with reeds and even tree and shrub
vegetation, at the current stage the area of
the water area of the reservoir is 62 hec-
tares, it can be covered by fishery activities
[2]. The calculation of the area of the reser-
voir and the area covered with aquatic and
near-aquatic vegetation was carried out
using remote sensing technologies. Satel-
lite images were acquired and analyzed by
EOS Data [3].

The Khrystoforivske reservoir is a
channel-type reservoir, the average width
is 180 m, the maximum is 250 m, the
depth in different areas is from 1 to 3 m,
the maximum is up to 4 m, the length of
the reservoir is about 3.5 km. The project
volume of the reservoir at the normal water
level is 4.0 million m?, now it does not ex-

25462,52 ra. Cepen HUX 0 HEIaBHHOTO
gacy 7 BOZOWM MaroTh (4u Manu) Gopmy
TOCIIONIAPIOBAaHHS B PEXHMMaX CIICIialb-
HOTO TOBapHOTO PUOHOTO TOCHOAAPCTBA
(CTPD) [1].

XpuctoopiBcbke BOJOCXOBHIIE PO3-
TalmIOBaHO Yy CTEMOBiIH 30HI YKpaiHW,
IITyYHO CTBOPEHE MpPH 3aperyNIOBaHHI
CTOKY HIDKHBOI Tedii p. bokoBeHbKa, 1110 €
npuToKoIO p. bokoBa, sika Bnanae y Kapa-
qyHIBCEKE BomocxoBuule (Ha p. IHrymes,
npaBoi OpUTOKU p. JIHINpo) Humsixom Oy-
JIBHUITBA 3aJ11300eTOHHOT Tpedm B 1939
p. BonocxoBuiiie 3xiiicHI0Bano Bogo3ades-
MICYCHHST TIPOLECy BHIOOYTKY KOPHUCHUX
konayimH KpuBOpPI3BKOTro  3aitizopyaHOro
OaceifHy Ta BHKOPHCTOBYBAJIOCS VIS pH-
Oorocniofapcbkux 1ineil. BoHo 3Haxo-
IUTBCS MK JgamMOamMu Ha p. bokoBeHBKa
nobnusy cen. XpuctohopiBka (HUKHA Ya-
ctuna) i [TaBniBka (BepxHs yacTHHA), 32 20
KM Ha MiBHIYHMIA 3axif Big M. Kpuswuii Pir
Kpusopizpkoro paiiony JIHinmponeTpos-
cpKoi o6macTi. [IpoexTHa mioma Bogocxo-
Bumia ckiagana 300 ra, aje B pe3ynpTari
TiAPOTEXHIYHOT JiSUIBHOCTI, TOB’sI3aHOI
13 TIONANBIIMM 3apeTyTIOBaHHIM CTOKY
p. bokoBeHbKa TpeOIsIME BHUIIIE 32 TEUI€IO,
Ha (OHI TOAAIBIIOTO 3aMYJCHHS IpHOe-
PEKHOI 30HM Ta aKTHBHOTO 3apOCTaHHS
MIJIKOBOJIb BEpXIB’Sl OYEpPETOM, 1 HAaBITh
JIEPEBHO-YarapHUKOBOIO POCIHHHICTIO, HA
Cy4acHOMY €Tami IUIoma BOJHOTO Ma3ep-
Kaja BOJOCXOBHINA CKiamae 62 ra; BoHA
Moke OyTH OXOIUIeHa puOorocmonap-
CBKOIO JisuTbHICTIO [2]. Po3paxyHoK mommi
BOJIOWMH Ta OOCSTIB 3apOCTaHHS BOTHOIO
Ta KOJIOBOJHOK POCIUHHICTIO TPOBOIUIU
3 BUKOPUCTaHHSIM TEXHOJIOTIH AMCTaHIIH-
Horo 30HAayBaHHA 3emii (/133). CynyTHu-
KOBI1 3HIMKH OyJIO OTPHMAaHO Ta TPOaHaJi-
30BaHO Ha notyxkHoctsax EOS Data [3].

XpuctoopiBCbKe BOJOCXOBHINE —
BOJIONMA PyCJIOBOTO THILY, CEPEIHS IUPH-
Ha — 180 M, MakcumanbpHa — 250 M, TiH-
OMHU Ha Pi3HUX AUISTHKaX CKIAAaroTh Bif 1
10 3 M, MakCUMaJbHI — 10 4 M, JOBKHMHA
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ceed 1.5 million m? (according to the Dni-
prodiprovodhosp Institute, Dnipro).

Complex hydroecological studies of
the Khrystoforivske reservoir for the pur-
pose of fishery exploitation have been car-
ried out since the middle of the 20th centu-
ry. In the early 2000s and later, economic
activities at the reservoir were carried out
on the basis of scientific and biological ra-
tionales and developed regimes of fishery
exploitation.

During the period of the previous re-
gime (2012-2021), there are no data from
monitoring studies. It is known that long
gaps in monitoring hinder effective man-
agement [4] and are unacceptable accord-
ing to the environmental goals of the EU
Water Framework Directive (WFD) [5].
Monitoring, according to the WFD, is
mandatory for water bodies with an area of
more than 50 ha.

Over the past 10 years, scientific pub-
lications and analyzed information sourc-
es do not contain data on hydrobiological
studies of the Khrystoforivske reservoir,
except for the publication of materials on
ichthyological studies conducted in 2022
[2].

In the summer of 2022, complex hy-
drobiological studies were carried out in
order to assess the food supply and estab-
lish the bioproduction potential of the res-
ervoir. The results of scientific studies are
presented in this article.

HIGHLIGHT OF THE EARLIER
UNRESOLVED PARTS OF THE
GENERAL PROBLEM.
AIM OF THE STUDY

Special commodity fish farms (here-
inafter — SCFF) is a widespread form of
management, the main purpose of which
is to increase fish productivity due to the
artificial reproduction of aquatic biological

BOJIOCXOBHIIA OH3BKO 3,5 kM. [IpoexTHMIA
00’eM Bopocxosuia mpu HITP — 4,0 min
M>, HuHI He mepeBurye 1,5 muta M (3a 1a-
HUMHU IHCTUTYTY «/IHImpoaimpoBoarocmy,
M. J{Hinpo).

KoMrutekcHi TigpoeKonoriyHi  aocii-
JOKeHHST XpHCTO(OPIBCHKOTO BOIOCXOBH-
ma 3 MEeTOK PUOOrOCIOAAPCHKOI EKCILTY-
araiii mpoBoaAThCs 3 cepenuHn XX cT. Ha
novatky 2000-x pp. i misHime 31ilCHEHHS
TOCIIOJAPCHKOI MISTIBHOCTI Ha BOJOCXOBH-
1i BigOyBasiocsi HA OCHOBI HAYKOBO-010J10-
TIYHUX OOIPYHTYBaHb 1 PO3POOJICHUX pe-
XKHUMIB pUOOroCHOAaPCHKOI eKCILTyaTallii.

VY mepiox Aail MONMEPETHHOTO PEKAMY
(20122021 pp.) maHi MOHITOPUHTOBUX
JOCITIJDKEHB BiCyTHI. Bimomo, mo TpuBa-
JIi TIPOTAJTHU B MOHITOPUHTY MEPEIIKOI-
KaroTh €(pEeKTHBHOMY YIIpaBliHHIO [4] i
HENPUITyCTUMI, BIAMOBIAHO 0O €KOJIOTiY-
HUX 1iied Bomnoi PamkoBoi JlupekTuBH
(BPO) €C [5]. Mownitopusr, 3rigno 3 BPJI,
€ O0OB’SI3KOBUM [UISI BOJOHM 3 ILTOMICIO
noHax S0ra.

3a octanHi 10 pOKIB y HAyKOBHX IIy-
Omikalisix Ta mpoaHaji3oBaHUX iHpOpMa-
MIHHUX JpKepesax BiACYTHI JaHi CTOCOBHO
riApo6ioNOTiUHUX JOCHIKEHb XPHUCTO-
(OpIBCHKOTO BOIOCXOBHIIA, OKPIM IIy-
Omixanii MarepianiB IIOAO MPOBEACHUX Y
2022 p. iXTIOJOTIYHUX AOCIIKESHB [2].

Britky 2022 p. BUKOHAHO KOMILIEKCHI
TiIpoOIoIOTIUHI  TOCTIKEHHSI 3 METOH0
OIIIHKM KOpPMOBO1 0a3uW 1 BCTAaHOBJICHHSA
O10MPOMYKITITHOTO MOTEHITIATY BOIOWMU.
PesynbraTi HayKOBHX ITOCTIKEHb MPE.I-
CTaBJICHI y IIill CTaTTI.

BUAIVIEHHSA HEBUPIIIEHUX
PAHIIIE YACTHH 3ATAJIBHOI
INPOBJEMMHU. META POBOTH

CrientiasibHI TOBapHi pHOHI TOCTomap-
ctBa (CTPI') — ue mommupena ¢opma ro-
CIIOJIAPIOBaHHS, OCHOBHOIO METOIO SIKOi €
TIJIBUIIIEHHST PUOOTPOTYKTUBHOCTI 3aB-
KA INTYYHOMY BIJTBOPCHHIO BOJHHUX
OlopecypciB, a TaKoX paiioHaILHOMY
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resources, as well as the rational use and
preservation of native (aboriginal) species
[6]. Such management allows optimizing
trophic chains (due to stocking with Chi-
nese and common carps), to prevent or
slow down the processes of overgrowth
and waterlogging of the water body, to en-
sure an increase in natural fish productivity
using extensive technology [7].

Long-term monitoring hydro-ecolog-
ical studies at the Khrystoforivske Reser-
voir provide an opportunity to analyze the
impact of economic activity in the SCFF
regime on water quality and the conditions
of existence of native hydrobionts.

The purpose of the work is to analyse
and summarize the conducted hydrobio-
logical studies, available statistical infor-
mation, as well as long-term data for the
preparation of scientific and biological
rationale and the development of a regime
of rational and ecologically economical
fishery exploitation of the Khrystoforivske
reservoir.

MATERIALS AND METHODS

Comprehensive scientific study at the
Khrystoforivske reservoir was carried out
in the summer of 2022 in accordance with
the research topic of the Scientific Re-
search Center “Aquatic Bioresources and
Aquaculture” of the Dnipro State Agrari-
an and Economic University (DSAEU),
as well as in accordance with the 2022
Scientific Fisheries Research Program of
DSAEU approved by the State Fisheries
Agency of Ukraine — 2026.

The srtudy was carried out in the water
area of the Khrystoforivske reservoir on
the Bokovenka River — a tributary of the
III order of the Dnipro River. During the
study, hydrochemical and hydrobiological
methods [8—11] were used, materials of
modern studies of DSAEU, long-term data
of personal studies of the authors, materi-

BUKOPHCTAHHIO Ta 30CpPEKCHHIO TYBOI-
HuX (abopureHHux) BufiB [6]. Take ro-
CIOApIOBAaHHS JIO3BOJIIE OINTHMI3yBaTH
TpodiuHi JAHLIOTH (3aBISKH 3apuUOJICH-
HIO POCIMHOITHUMH PUOAMHU 1 KOPOIIOM),
MONEPEeaUTH abo YIOBUIEHUTH TNPOIECH
3apOCTaHHSA Ta 3a00JIOYYBaHHS BOTHOTO
00’ekTa, 3a0e3meuuTH 301IbIICHHS IpU-
POIHOT pHUOOTIPOTYKTHBHOCTI 32 CGKCTEH-
CHBHOIO TE€XHOJOTI€E0 [7].

BararopiyHi MOHITOPHHTOBI TiIpOEKO-
JIOTiuHI JocHikeHHs Ha Xpucrodopis-
ChKOMY BOJOCXOBHII JafOTh MOXKJIMBICTD
aHaJi3yBaTH BIUIMB T'OCHONAPCHKOI Mislib-
HocTi y pexxumi CTPI™ Ha sKicTh Bogu Ta
YMOBH iCHYBaHHS a0OpUTE€HHMX Tifpo0i-
OHTIB.

Mertoto pobOTH € aHaNi3 1 y3aranbHEeH-
HS TPOBEJCHHUX TiAPOOIONOTIYHUX HOCHTi-
JDKeHb, HasBHOI CTaTHCTHYHOI iH(pOpMa-
1Iii, @ TaKOXK OaraTopiyHUX AAHUX JUIS TTiJ-
TOTOBKH HayKOBO-010JI0TiYHOIO OOTPYHTY-
BaHHS Ta PO3POOKH PEKUMY PaIliOHATBLHOT
1 eKOJIOTIYHO OILIAAJINBOI puborocnoaap-
ChKOi eKcruTyaTarii XpucTto(opiBCbKOTO
BOJIOCXOBHINA.

MATEPIAJIM TA METOAU

KommiekcHi  HAayKOBi  JTOCHIKEHHS
Ha XpHUCTOPOPIBCHKOMY  BOIOCXOBHIII
3niicHIoBay BiiTKy 2022 p. BiIIOBIIHO
0 TEeMaTHKH IociipkeHs HaykoBo-mo-
ciinHoro ueHTpy «Bomui Giopecypcu Ta
aKBaKy/IbTypa» JIHIIPOBCHKOTO AEprKaB-
HOTO arpapHO-eKOHOMIYHOIO YHiBepcUTe-
1y (JJAEY), a Takox 3rigHO i3 3aTBep-
JokeHoro  JlepxkpubareHTCTBOM YKpaiHu
[Iporpamoro mpoBeneHHsT HAyKOBUX pUOO-
rocrionapchkux nociipkes JJAEY Ha
2022-2026 pp.

HocnigxeHHs] BUKOHYBaJIl Ha aKBaTo-
pii XpuctodopiBCbKOro BOIOCXOBHIIA Ha
p. boxosenbka — mputoui III mopsaaxy
p. duinpo. Ilig 9ac gociiKeHb 3acTOCO-
BYBaJIM TiAPOXiMiuHI Ta TiApoOiosorivHi
Metoauku [8—11], BUKOpHCTOBYBa Ma-
Tepianu cydyacHux pociimkens JAEY,
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als of previous scientific and biological ra-
tionales, open materials of the ichthyologi-
cal service of the State Fisheries Agency of
Ukraine in the Dnipropetrovsk region for a
number of years (2000-2012, 2018-2022)
and other statistical and cartographic data
were used.

In 2021, the SCFF Regime expired,
therefore, in 2022, fishery activities at the
Khrystoforivske reservoir were no longer
carried out, but were planned in the future.
It was this that led to the initiation of rel-
evant studies. Hydrochemical parameters
of the reservoir were studied (water was
taken for hydrochemical analysis — 2
samples), species composition, numerical
parameters of the main groups of hydro-
bionts, including food organisms for fish
(higher aquatic vegetation, phytoplankton,
zooplankton, zoobenthos), the bioproduc-
tivity of the reservoir was calculated based
on main groups of hydrobionts [12—13].

To determine the condition of the main
groups of hydrobionts, two integral samples
of phytoplankton, zooplankton and zooben-
thos were taken in the upper (coordinates of
the sampling site — 47.98875890465755
N, 33.033817760479614 E) and the
lower section (coordinates of the sam-
pling site — 47.985528218121566 N,
33.069507011261244 E). Higher aquatic
vegetation was studied on the entire area
of the reservoir [14].

The assessment of the bioproduction
potential of the reservoir based on the
quantitative development of hydrobionts
was carried out on the basis of the fish-
ery classification of small reservoirs of
Ukraine [9].

Calculation part. We used the proven
method of calculating the annual produc-
tion (stock) of forage objects [7, 15]. The
obtained material was subjected to statisti-
cal processing [16] using MS Excel pack-
age.

OaraTtopivyHi JaHi 0COOMCTHX JOCIIKEHb
aBTOpiB, Marepianu mnomepenHix Hayko-
BO-010JIOTIYHAX OOTPYHTYBaHb, BiIKPHTI
Marepiany iXTionoriuHoi ciyxOu Ympas-
niHHg JlepkpubareHrcTBa Ykpainu y JIHi-
MIPONETPOBCHKIH 00macTi 3a psii POKiB
(20002012, 2018-2022 pp.), iHmi cra-
TUCTHYHI Ta KapTorpadiuHi gaHi.

VY 2021 p. Ha BOIOHMI 3aKiHUMIIACS st
Pexxumy CTPI, Tomy y 2022 p. puborocmo-
JapchKa JIsUTbHICTh Ha XPUCTOPOPIBCHKO-
My BOJOCXOBHIIL BXe HE 3AilicHIOBaacs,
aJe TaHyBanacs y nonansmomy. Came e
3yMOBHJIO 1HIIlia1lit0 MPOBEIEHHS BiAMOBII-
HUX JIOCHIDKeHb. BHBYaIHM TiqpoxiMidHi
napamMeTpH BOAOCXOBUINA (BiAOMpan BOLY
Ha TIPOXIMIYHUM aHami3 — 2 mpobn),
BUJIOBUH CKJIAJ, TIOKa3HUKH YHCEITHHOCTI
OCHOBHHX TPYII TiIpOOIOHTIB, Y TOMY YHC-
Ji 1 KOPMOBUX OpPraHi3MiB s puO (BHUIA
BOJIHA POCIIMHHICTB, (DITOTUIAHKTOH, 3001I-
JIAHKTOH, 3000€HTOC), pO3paxoByBajl Oi-
OTIPONYKTHBHICTh BOZOWMH 32 OCHOBHHUMHU
rpymnamu riapo6ionTis [12—13].

J71s1 BU3HAYCHHS CTaHy OCHOBHUX TPYII
ripoOioHTIB BigOupanu no 2 iHTerpaibHi
mpoOu  (DITOMIAHKTOHY, 300IUIAHKTOHY
i 3000eHTOCY Ha BEpXHill (KOOpAUHATH
Mic Bigbopy — 47.98875890465755
nH. 1., 33.033817760479614 cx. n.) Ta
HWKHIH JUITHKAX (KOOpIWHATH —MicIs
BiOopy — 47.985528218121566 nH. 1.,
33.069507011261244 cx. n.). Ha ycit
TUTONII BOJOCXOBHIIA JIOCITIPKYBaIH BHIILY
BOJISTHY POCIIMHHICTG [14].

Ouinky OioMpOAYKUIHHOTO MOTEHIIi-
aJy BOJOMMH 3a KIJBKICHUM PO3BHTKOM
ripoOiOHTIB NPOBOIMIN HA OCHOBI pubo-
rOCIOJAPCHKOI Kiacudikaiii MajuxX BOJIO-
cxoBHIl YKpainu [9].

Pospaxynkxosa uacmuna. Buxopucro-
ByBalud BUIPOOyBaHy METOAUKY po3pa-
XyHKIB IIOPIYHOI TpOAyKIii (3amacy)
kopMoBUX 00’ektiB [7, 15]. OTpuMaHmii
Marepial miiaBav CTAaTHCTHYHIH 00p00-
1i [ 16] 3 BUKOpUCTaHHSAM MAKETy MPHUKJIA-
HuX nporpam «Excel for Windows.
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STUDY RESULTS AND THEIR
DISCUSSION

Hydrological and hydrochemical re-
gime of the Khrystoforivske reservoir.
The Khrystoforivske reservoir is a typical
channel reservoir on a small river of the
Dnipro steppe. Its water supply is due to
the surface runoff of the Bokovenka River
and income from the catchment area.

Previously (until 2012), annual water
releases were carried out in the autumn for
the purpose of harvest of introduced fish,
the volume of discharge did not exceed
30-40% of the maximum volume during
the flood period. For organizational and
technical reasons (after 2012 and to this
day), water discharge is not regulated.

Hydrochemical regime. During com-
prehensive studies in 2022, the main pa-
rameters of the chemical composition and
properties from this water object were
determined, which determine bioproduc-
tivity and fishery conditions in accordance
with water quality standards for aquacul-
ture purposes [10, 11].

According to the hydrochemical classi-
fication, the water of the Khrystoforivske
reservoir is hydrocarbonate type II, be-
longs to fresh water (Table 1).

Total mineralization meets the estab-
lished requirements for water quality, but
above-standard values are recorded for salt
composition. For example, the chloride
content increased by 1.9 times, sulphates
by 1.25 times, the hardness index exceeds
the standard by 1.3 times. The perman-
ganate oxidizability of water is increased
by 1.3 times. In addition, the biological
oxygen consumption (BOCSY) is 1.3 times
higher than the norm. A slightly increased
content of magnesium and calcium was
noted.

The significantly increased content of
phosphates (more than 7 times higher), as
well as the higher content of nitrates and
nitrites (23.0 and 12.6 times, respectively)
draw attention. The reasons for such an ex-

PE3YJIIbTATH AJOCJ/IAXEHDb
TA IX OBTOBOPEHHS

Tioponoziunuii i ziopoximiunuit pe-
scumu Xpucmoghopiecokozo 6000cxosu-
wa. XpuctoopiBcbke BOJOCXOBHINE €
TUIIOBOIO PYCIIOBOIO BOJOWMOIO Ha MaJiid
piurii crenoBoro Ilpuaninpos’s. Moro
BOJIHE JKUBJICHHS BiJOYBa€ThCS 3a paxy-
HOK TIOBEPXHEBOTO CTOKY p. bokoBeHBKa
Ta HAJIXO/KCHHS 13 BOJO30IpPHOI TUIOMNII.
MeTor0 CTBOPEHHS BOIOCXOBHINA, OKPIM
3a00py BOOM U TPOMUCIOBUX I[iJIEH,
OyJI0 peryioBaHHS CTOKY Ta 3aroOiraHHs
3aTOIUICHHIO TPUIIETITUX HACEICHUX ITyHK-
TiB.

Panime (mo 2012 p.), BoceHu, 3 Me-
TOKO OOJIOBY 1 BUJIOBY PHO-IHTPOIYLICHTIB,
3IIACHIOBAIINCS ILOPIYHI MOMYCKU BOJIH,
o0csr ckuaanHs He nepeuiyBas 30—40%
BiJl MAKCHMAJIBHOTO 00’ €MY Y TTaBOAKOBHIA
nepion. 3 opraHizaliiHO-TEXHIYHUX MPH-
yyH (micast 2012 p. 1 AOHUHI) peryaroBaH-
HS CKHIY BOZIH HE 3/1iHCHIOETHCS.

Tiopoximiunuii  pencum. 1linx dac
KOMIUTIEKCHUX JTOCIikeHb 2022 p. BUBYa-
JI1 OCHOBHI MOKa3HUKU XIMI4HOTO CKJIamy
1 BIAacTHBOCTEH BOAW, IO BH3HAYAIOTH
010MPONYKTUBHICT, ¥ pHOOTOCIOAAPCHKI
YMOBH, Y BIAMOBIJHOCTI 10 HOPMAaTHBIB
SIKOCTI BOJIY pUOOTOCIOAAPCHKOTO MPH3HA-
yenns [10, 11].

BiamnoBimHO 10 TiIPOXiMIYHOI KiacH-
¢ikarii, Boga XpUCTO(HOPIBCHKOTO BOJO-
cxoBuIa € TrigpokapOonatnow I Tumy,
HAJIXKUTh JI0 IPICHUX BOJ (Tabm. 1).

3arajpHa MiHepadizallil — BiANOBizae
BCTAQHOBJICHUM BHMOTaM JI0 SIKOCTI BOJH,
aJie 3a MOKa3HUKaMK COIBOBOIO CKIIamy (ik-
CYIOThCSL HAIHOPMATHBHI 3Ha4eHHS. Tax,
BMICT XJIOpuiB 301bIeH0 B 1,9 pa3a, cyinb-
¢arie — y 1,25 pa3a, IOKa3HUK TBEPAOCTI
nepesuiye HopMatuB y 1,3 pasa. Ilepman-
raHaTHa OKHUCHIOBAHICTL BOIM 30UIbIIEHA
B 1,3 pa3a. Takox B 1,3 paza mepeBuulye
HOPMY ITOKa3HHK O10JIOTIYHOTO CIIOKUBAHHS
kucHio (bCK)). Binznaueno nento 36ibie-
HHH BMICT Martifo Ta KaJbIiio.
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Table 1. Results of chemical composition and water quality analysis of the Khryst-

oforivske Reservoir, July 2022

. . Parts of the reservoir Maximum allowable
Physical and chemical parameters .
Average | Upper | Lower concentration

Temperature, °C 26,0 26,0 26,0 28,0
Color, hail. 26,0 27,0 25,0 No more 50,0
Smell, points 3,0 3,0 3,0 2,0
Transparency, cm 22,5 22,0 23,0 0,75-1,0
pH 7,99 7,86 8,12 6,5-8,5
Hardness, mg-eq/dm?3 9,15 9,1 9,2 5,0-7,0
0,, Oxygen mg/dm? 8,25 7,7 8,8 >5,0
0,, % saturation 78,5 65,0 92,0 Not standardized
CO,, mg/dm? 25,0 20,0 30,0 No more 25,0
Permanganate oxidizability, mg O/dm3 20,1 20,2 20,0 15,0
BOC,, mg O,/dm? 4,1 3,4 4,8 3,0
Calcium (Ca?), mg/dm? 90,6 90,2 91,0 50-70
Magnesium (Mg?*), mg/dm3 38,4 37,8 39,0 30,0
Potassium (K*), mg/dm? 30,4 30,8 30,0 50,0
Sodium (Na*), mg/dm? 53,0 50,0 56,0 50,0
Chloride (CI'), mg/dm? 135,6 140,9 130,3 50,0-70,0
Sulfates (SOAZ'), mg/dm?3 87,5 85,0 90,0 50,0-70,0
(HCO3'), mg/dm? 220,2 204,1 236,3 300,0-400,0
(PO,*), mg/dm? 3,85 3,8 3,9 0,5
Iron (Fe?), mg/dm? 0,24 0,22 0,26 1,0
Nitrate (NO,), mg/dm? 46,5 47,0 46,0 2,0
Nitrite (NO,), mg/dm? 1,26 1,25 1,27 0,1
Mineralization, mg/dm? 655,7 638,8 672,6 1000,0
Dry residue, mg/dm? 657,5 640,0 675,0 Not standardized

Note. Indicators exceeding the Maximum allowable concentration are indicated in bold.

cess have not been established, but, more
likely, they are of anthropogenic origin.
All this leads to the intensification of the
processes of eutrophication of the reser-
voir, which negatively affects the produc-
tion of hydrobionts.

According to pH value, water colour,
the water is within the normal range. The
oxygen content indicates satisfactory con-
ditions for the existence of hydrobionts.
The carbon dioxide content is at the limit
of the norm, while in the lower part of the
Khrystoforivske reservoir it exceeds the
norm.

A sanitary analysis of the studied water
samples of the Khrystoforivske reservoir

3Beprae Ha cebe yBary 3Ha4HO ITiJBH-
meHui BMicT ¢ocdarti (MEpEeBUIICHHS Y
moHaJ 7 pa3iB), a TAKOXK HATHOPMOBO ITiJI-
BUIIECHUH piBEHb KOHIICHTpALl HITpaTiB
Ta HiTpUTIB (BiamosimHo y 23,0 Ta 12,6
pasa). [IpuurHN TakOro MEPEBUIICHHS HE
BCTAHOBJICHI, aje, HaWBIPOTiAHIIIE, BOHH
MalTh aHTPOIIOTEHHE MOXOKEHHS. Yce
e 3yMOBIIOE IHTEHCH(]IKAIIO MPOIECiB
eBTpodikaiii BOJOWMH, WIO HETaTHBHO
MO3HAYAETHCSI HA MPOMYKTUBHOCTI TiIpo-
O10HTIB.

3a moka3nukamu pH Ta KoIbopoBOCTI
BOJIa 3HAXOMJIACS B MEeKaxX HOpMH. Bmict
KHCHIO CBITYMB IIPO 33/I0BLIEHI YMOBH ic-
HyBaHHA TifgpoOioHTiB. IlokasHUK BMicTy
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was also carried out using bacteriological
indicators (Table 2).

The concentration of coliphages was
0 CUO/L, so the water is not a source of
the threat of viral hepatitis, and no path-
ogenic enterobacteria were found in the
experimental water samples. The index of
staphylococci does not exceed 10, which
also indicates bacterial purity. In the exper-
imental water samples, a normal coli index
is observed — up to 10, cholera vibrios
and NAG vibrios were not found.

Therefore, according to the set of eco-
logical and sanitary parameters, the water
of the Khrystoforivske reservoir is char-
acterized by mediocre quality, it is eup-
olytrophic.

Studies shows that water mineraliza-
tion is rather insignificant, which is a posi-
tive factor in the conditions of small steppe
rivers of the region. According to some
values of the salt composition (chlorides,
sulphates, hardness), there is an excess
compared to aquaculture standards. In gen-
eral, the detected above-normal increase in
some physical-chemical and chemical pa-
rameters may be associated with the inflow
of pollutants along the channel and from
the catchment area. The significantly in-

BYIVIEKHCIIOTO Ta3y 3HAXOAWBCS Ha MEXi
HOpMH, TPH LbOMY Ha HIKHIN IiIsSHI
XpHUCTOPOPIBCHKOTO BOJOCXOBHINA BiH
MEPEBUIIYBaB TaKY.

Takoxx OyB 3ImiHCHEHHWH CaHITapHUMA
aHaJi3 JOCHIPKYyBaHUX NIpo0 Boau Xpu-
cTo()OpPIBCHKOTO BOJOCXOBHIIA 32 JIOTIO-
MOrol0  OaKTepioNOTiyHMX TOKa3HUKIB
(Tabm. 2).

Kounenrpariss komigaris ckiaama 0
KYO/nm?; a oToke, Boma He € HKEPEIOM 3a-
IpO3U IOA0 3aXBOPIOBAHHS Ha BipyCHUI
TeIaTUT; TAKOXK Y TOCIITHIX 3pa3Kax BOIH
HE BUSIBJICHO TATOT€HHUX EHTEPOOaKTepiil.
Ianekc cradinokokiB He niepeBuiryBas 10,
IO TEX CBITYUTH MpO OaKTepialbHy Yu-
cToTy. Y IHOCHITHHX 3pa3Kax BOIH CIIOCTe-
piraBcst HOpMaJbHUIl KOMi-IHAEKC — A0
10, xonepHuii BiOpion Ta HAI-BiOpioHH
HE 3HalifieHi.

OTxe, 3a CYKYIHICTIO €KOJIOTrO-CaHi-
TapHUX MOKAa3HUKIB Boja Xpucrodopis-
CBKOTO BOIIOCXOBHIIA XapaKTEPHU3Y€ETHCS
MOCEPEHbOI0 SAKICTIO, BOHA € €B-TIOJIi-
TpodHOIO.

JlocmipkeHHS  CBiUaTh PO  JOBOJI
HE3HauHy MiHepalli3allilo BOIH, IO € I0-
3UTHBHHM YMHHUKOM B YMOBaX MallX
CTETIOBUX PIYOK PETiOHY. 3a JIESKUMHU I10-

Table 2. Sanitary and bacteriological parameters of water in the Khrystoforivske

Reservoir, July 2022
. Parts of the reservoir Maximum allowable
Bacteriological parameters .
2022 | Upper Lower concentration

Total count of bacteria, million cfu 0,79 0,87 0,72 up to 1
per 1 ml of water
Total count of heterotrophs, 0,31 0,33 0,30 up to 1
thousand cells in 1 ml of water
Tota?l count of anaerobes, thousand 0 0 0 0
cfuin 1 ml of water
Concentration of coliforms (CFU/I) 0 0 0 0
Coli index - Up to 10 Up to 10 Up to 10
Pathogenic enterobacteria (Shigella,

. 0 0 0 0
Salmonella) index
Staphylococcus aureus index - Up to 10 Up to 10 Up to 10
Cholera vibrio not found notfound not found -
Enterococci index — Up to 45 Up to 45 Up to 45
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creased content of phosphates, nitrites and
nitrates causes further eutrophication of
the reservoir.

THE STATE OF BIOTIC
COMPONENTS OF THE
HYDROECOSYSTEM OF
KHRYSTOFORIVSKE
RESERVOIR

Higher aquatic vegetation. Aquatic
phytocenoses of the Khrystoforivske res-
ervoir are represented by associations of
submerged and emergent vegetation typ-
ical for reservoirs on small rivers of the
Dnipropetrovsk region. On the territory
above the water level, the vegetation is
represented by ribbon-like groups of mead-
ow-swamp, meadow and ruderal plants.

Taking into account that the over-
growth density has a zonal character de-
pending on the area of the Khrystoforivske
reservoir, the total area overgrown with
emergent vegetation is 2.1 ha (3.4% on
average). The area occupied by groups
of submerged plants during the period of
maximum vegetation is 5% of the total wa-
ter area (3.1 ha). Note that the total area of
shallow water bodies (up to 2 m.) is (9.3
ha) or 15% of the total. The average phy-
tomass of submerged vegetation is 250 g/
m? in raw weight, and emergent vegetation
is 1200 g/m>.

According to calculations, the annual
production of aquatic vegetation of the res-
ervoir consists of 8,525 tons of submerged
vegetation and 27,720 tons of emergent
vegetation. The total production by the
group of higher aquatic plants is 36,245
tons.

Ka3HUKaMH COJBOBOTO CKIany (XJIOpHAH,
cynbarty, TBEpIICTh) criocTepiragocs me-
PEBHUILCHHS PHOOTOCIONAPCHKUX HOpMa-
TUBIB. 3arajaoM, BUSBJICHE HaJHOPMAaTUB-
HE ITiJBUIICHHS 32 JISIKHUMHA (Pi3UKO-XiMIi4-
HUMH Ta XIMIYHHUMH MOKa3HHKaMU MOXeE
OyTH TIOB’s13aHe 13 HAJXOKCHHIM 3a0py/I-
HUKIB PYyCJIOM Ta 3 BOMO30ipHOI IUIOMI.
3HaYHO IMiIBUIICHUH BMICT docdaris, Hi-
TPUTIB Ta HITPATiB 3yMOBIIOE MOJANBIIY
eBTPOQIKAIlFO BOTOHMH.

CTAH BIOTHYHHX
KOMIOHEHTIB
IJPOEKOCUCTEMHU
XPUCTO®OPIBChKOI'O
BOJOCXOBHIIA

Buwa 600ana pochunnicms. Bomxi ¢i-
TOLIEHO3U XPHUCTOPOPIBCHKOIO BOIOCXOBU-
A TIpeACTaBIeHI TUTIOBUMH I BOXOCXO-
BUIIl HA MaIuX pikax JIHIIpOmeTpoBLMHH
acoIliaIlisIMH 3aHyPEHOT 1 TOBITPSHO-BOISTHOT
pocnuHHOCTi. Ha Tepurtopii Bule ypisy Boau
POCIIMHHICTL OyJia TIpeNCTaBIeHa CTPIYKO-
BUJTHUMH YTPYTIOBAHHSIMU JTy9IHO-OONOTHHX,
JIYYHHUX Ta PyAepabHIX POCIHH.

BpaxoByroun, 1110 MUTBHICTH 3apOCTaHHS
Ma€ 30HAITBHUI XapakKTep, Y 3aJIeKHOCTI Bijl
JUISHKH  XPpHUCTO(OPIBCHKOTO  BOAOCXOBHU-
112, 3araJibHa IJIONIA 3apOCTAHHS HOBITpS-
HO-BOJISTHOIO POCIIMHHICTIO CKianana 2,1 ra
(ycepemaerno — 3,4%). Ilmoma, 3aiimsTa
YIPYNOBaHHSIMHU 3aHYPSHHUX POCIUH B Iie-
pion MakcHMaJbHOI BereTallii, ckinanana 5%
3aranpHOi akBaropii (3,1 ra). 3azHauumo,
10 3arajibHa IUIOIIa MUIKOBOAb (10 2 M)
cranoBmwia 9,3 ra, abo 15% Bix 3arajbHOI.
Cepennst piTomaca 3aHypeHOI pOCITHHHOCTI
ckmanana 250 r/m* y cupiit Maci, a moBiTpsi-
HO-BOMISHOT pociiHHOCTI — 1200 /Mm%,

3a po3paxyHKaMu, IOPiYHA TPOTYKIIis
BOJSIHOT POCIMHHOCTI BOJOWMH CKJIaja-
€TBCA 13 IPOAYKIIIT 3aHYPEHOT POCIMHHOC-
Ti — 8,525 T, 1 mpoayKIii MOBITPSTHO-BO-
JsiHOT pocnuHHOCTI — 27,720 1. 3aranbpHa
MPOAYKIis 3a TPYHOIO0 BHIIMX BOISHUX
pociuH ctaHoBmia 36,245 T.
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Phytoplankton. Studies of phytoplank-
ton of the Khrystoforivske Reservoir have
been periodically conducted for 70 years,
starting in 1952 [17]. During its existence,
the climatic conditions, morphometric pa-
rameters and hydrological regime of the
reservoir, considering the anthropogenic
influence, determined favourable condi-
tions for the development of this group of
organisms.

Previous fishery exploitation of the
reservoir (until 2022) naturally affected
the abundance and biomass of phytoplank-
ton organisms. It should be noted that ac-
cording to data from 1995-2007, the total
biomass of phytoplankton of the Khryst-
oforivske Reservoir varied significantly
from 15.48 to 64.1 g/m* (Table 3).

@Dimonnanxkmon. JJocmimkeHus ¢ito-
IUTAaHKTOHY XPUCTO(OPIBCHKOTO BOTOCXO-
BULIA MEPIOAMYHO MPOBOIATHCS Bxke 70
pokiB, mounHarouu 3 1952 p. [17]. 3a me-
pion icHyBaHHS KJIIMAaTM4YHI YMOBH, MOp-
(dhoMeTpHyHi TapaMeTpH Ta TiAPOIOTIYHAN
PEXHUM BOIOMMHM 3 ypaxyBaHHSM aHTpPO-
MTOTEHHOTO BILIMBY 3YMOBHJIM CIIPHUSATINBI
YMOBH PO3BUTKY Li€T TPYIH OpraHi3MiB.

[Tomepennss puborocrnomapchka eKc-
Iulyarauis BoxocxoBuuia (mo 2022 p.),
MIPUPOJHO, BIUIMHYJIA HA TMOKA3HWUKU YH-
CeNbHOCTI Ta OioMacu (hiTOIUNIAHKTOHHHUX
OpraHi3miB. 3a3Ha4nMoO, IO 3a JAHUMH
1995-2007 pp., 3aranpHa Oiomaca (iTomn-
JAHKTOHY XpHUCTO(GOPIBCHKOTO BOIOCXO-
BHIIA CYTTEBO KonuBayacsa — Bif 15,48 no
64,1 r/m (Tabm. 3).

Table 3. Dynamics of quantitative development of phytoplankton in the Khrysto-
forivske reservoir (1995-2022), according to the Biological rationales of the Special
Commodity Fish Farming Regimes (SCFF)

Year
Phytoplankton groups
1995-1998 | 2000-2003 | 2006-2007 2022
Cvanophvta 1840,0 5000,0 18420,0 3330,0
yanopiy 4,27 2,3 27,96 0,15705
Eualenophvta 4600,0 2680,0 6770,0 146,0
glenophy 6,85 7,78 9,8 0,444
26,0
Cryptophyta - - - 0,0261
600,0 20,0 250,0
* ’ 7 7 —_
Pyrrophyta 16,7 0,6 14,0
. 10,0
Dinophyta - - - 0,063
1040,0
Chlorophyta: - - - 0.39805
500,0 100,0 310,0 o
Volvocaceae 18 0,04 2
- 220,0 40,0 **
— Desmidiales 768 05
— Protococcophyceae 84000 880,0 25000 **
phy 12,85 17 6,9
Bacillariophvta 900,0 1136,0 1350,0 222,0
phy 1,78 3,06 3,74 0,72655
Total: 17060,0 9816,0 29640,0 4774,0
) 46,93 15,48 64,1 1,81475

Notes: Above the line — number, million cells/m? (average); below the line — biomass in g/m?
(average); * — outdated name that unites dinophytic and cryptophytic algae; ** — These
taxonomic units were included in the total count of the order Chlorophyta (2022).
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At the end of the 1990s, as well as in
20042009, according to the phytoplank-
ton, the reservoir belonged to the 1st aqua-
culture class (highly productive reservoir).
A decrease in the total biomass of phyto-
plankton (to 15.43 g/m? in 2000-2003)
generally met the needs of both Chinese
carps (primarily silver and bighead carps)
and native fish fauna.

According to the study of 2022, the
phytoplankton biomass decreased signifi-
cantly and amounted to 1.81 g/m?, but the
averaged values for 1997-2022 allows as-
signing the reservoir to the II class of the
fishery classification of the steppe zone of
Ukraine.

The analysis of the results of process-
ing of samples of 2022 shows that 51 spe-
cies of algae from six divisions were re-
corded in the phytoplankton of the Khryst-
oforivske Reservoir (Table 4).

It should be noted that in the period of
our previous study on the reservoir (2000—
2008), only 24 species of algae were re-
corded.

In the quantitative samples, the shares
of Eglenophyta, Chlorophyta and Bacilla-
riophyta in the species spectrum were sim-
ilar, in the qualitative samples the number
of species prevailed, mainly due to large-
celled forms.

Small-celled Cyanoprokaryota pre-
dominated in abundance (about 70%),
while their share of biomass did not exceed
10%. In terms of biomass, diatoms, greens
and euglenoids dominated. It should be
noted that the total biomass of phytoplank-
ton appears to be somewhat overestimated
due to a significant proportion of large-
celled benthic diatoms, in particular Gyro-
sigma acuminatum.

In addition, a significant share of bio-
mass (~22-27%) is formed by euglena, of
which 11 species are registered.

With the average biomass of phyto-

Hanpukiami 1990-x pp., a Takox y
2004-2009 pp. 3a cTaHOM (ITOIIAHKTOHY
BoJIOMMa Hajexkana o 1 puborocmomap-
CBKOTO KJIacy (BHCOKOKOPMHA BOJOWMA).
3HKEHHS TTOKa3HHUKa 3arajibHoI OioMach
¢itorankrony (mo 15,43 r/m® y 2000—
2003 pp.), y IiJIOMY, BiAIOBIIaI0 MOTpe-
0aM SK POCITUHOITHHX PUO-IHTPOAYIICH-
TiB (y TepIIy 4epry, TOBCTOJIOOMKA), TaK i
abopureHHoi (ayHu.

3rigHo i3 gociimkeHHsaMu, y 2022 p.
MOKa3HUK OioMacH (hiTOIIAaHKTOHY 3HAu-
HO 3HU3MBCI 1 craHoBuB 1,81 /M3, ane
ycepenHeHi mokazHuku 3a 1997-2022 pp.
JTAIOTH 3MOTY BiTHECTH BOIOCXOBHIIE IO
II knacy puborocnonapceKoi kiacugikarii
CTEMOBOI 30HU YKpaiHU.

AHani3 pe3ynbTariB 00poOku mpod y
2022 p. mokasye, 1o y ckiaji (iTorIaHk-
TOHY XpHUCTO(OPIBCHKOTO BOMOCXOBHIIA
3aikcoBaHo 51 B BOAOPOCTEH 13 MIECTH
BifiiB (Tabm. 4).

3a3HaunuMo, 10 y Nepiof HAIINX TOIe-
penHix gociimkerb Bogocxosuina (2000—
2008 pp.) Oyiso Bii3HAYEHO Juiie 24 BUAM

BOJIOPOCTEN.
Y  xijgpKicHUX ~ Tpo0aX  YacTKH
Euglenophyta, Chlorophyta 1 Bacilla-

riophyta y BUIOBOMY CIIEKTpi Oyiin Onu3h-
KHMH, Y SIKICHUX 3a KiJIbKICTIO BUJIIB Iepe-
Ba)kKaJIM OCTaHHI, MEPEBAXKHO 3a PaXyHOK
KPYIHOKITITUHHUX (hOPM.

3a YHCENBHICTIO TMepeBakaiu Jpid-
HoknmituHHI  Cyanoprokaryota (Gmu3bKO
70%), mpu oMy iX yacTka Oiomacu He
nepesuiryBana 10%. 3a Oiomacoro mepe-
Ba)KallM [11aTOMOBI, 3€J€HI 1 EBIVICHOBI.
3ayBaxuMo, L0 3aranbHa Oiomaca ¢iTo-
IUTAaHKTOHY BHIAETHCA IEIIO 3aBHIICHOIO
4yepe3 3HAYHy 4YacTKy KPYIHOKJIITHH-
HUX OCHTOCHUX JiaTOMOBHX, 30KpeMa
Gyrosigma acuminatum.

Takox 3Ha4Hy 4YacTKy Oiomacu (~22—
27%) (opMyBaH €BIJICHOBI, IKUX 3apee-
crpoBaHo 11 BumiB.

ITpu ycepenHeniit Giomaci ¢iTomaaHk-
tony y 2022 p. (1,8 r/m%), 3aranpna piuna
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Table 4. Species composition and distribution of phytoplankton in the Khrysto-
forivske Reservoir in summer 2022

Number of species in the Share of species, %

Ne Groups reservoir areas
Upper | lower Upper | lLower
CYANOPHYTA 4 4 4,5 4,1
DINOPHYTA 1 1 2,2 2,0
CRYPTOPHYTA 1 1 2,2 2,0
EUGLENOPHYTA 8 9 17,8 18,4
CHLOROPHYTA 11 12 24,4 24,5
BACILLARIOPHYTA 20 22 44,4 44,9
Total 45 49 - -
Types of phytoplankton
1 Merismopedia tenuis + - -
2 Microcystis aeruginosa - -
3 Anabaena sp. - -
4 Aphanizomenon issatschenkoi - -
5 Glenodinium sp. - -
6 Cryptomonas sp. - -
7  Euglena acus - -
8 Euglena matvienkoi - -
9  Lepocinclis fusiformis - -

10 Lepocinclis ovum

11  Phacus alatus

12 Phacus curvicauda

13 Phacus caudatus

14  Phacus orbicularis

15  Phacus rudicola

16  Chlamydomonas sp.

17  Phacotus coccifer

18  Oocystis submarina

19  Actinastrum hantzschii
20  Ankistrodesmus acicularis
21  Dictyosphaerium tetrachotomum
22 Desmodesmus communis
23 Scenedesmus obtusus
24 Scenedesmus falcatus
25  Tetrastrum triangulare
26  Tetraedron triangulare
27  Tetraedron incus

28  Cyclotella sp.

29  Melosira meneghiniana
30 Aulacoseira granulata
31 Synedra tabulata

32 Synedra ulna

33 Cocconeis placentula
34 Navicula capitata

35  Navicula viridula

36  Cocconeis placentula
37  Caloneis amphisbaena
38  Gyrosigma acuminatum
39  Amphora coffeaeformis
40 Amphora ovalis

41  Cymbella lanceolata

42  Cymbella tumida

43 Cymbella tumidula

44 Cymbella lata

45  Epithemia sorex

46  Nitzschia sigmoidea

47  Nitzschia hungarica

48  Nitzschia recta

49  Nitzschia vermicularis
50 Cymatopleura solea

51  Surirella robusta

l ++++++++++ | ++++++++++++++++ | +++++++ ] +++++++++

+
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|
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plankton in 2022 (1.8 g/m?), the total an-
nual production of phytoplankton in the
Khrystoforivske reservoir is 201.06 tons.

Therefore, the reservoir has produc-
tive capacity for its further use for fishery
purposes. At the same time, it should be
noted that the state of phytoplankton indi-
cates a certain intensity of the process of
its consumption by previously introduced
phytoplanktophagous species, which must
be considered when recommending the
amounts of stocking.

Zooplankton. During the study period,
16 species of planktonic organisms be-
longing to three main groups were identi-
fied as part of the zooplankton: Rotatoria,
Cladocera, and Copepoda. The main sys-
tematic group dominating in terms of the
number of species (taxa) were cladocerans
(8 species), which composed 50% of the
total number of species (taxa) identified.
Copepods were represented by 4 species
(taxa), rotifers by 4 (Table 5).

The samples also contain nauplii and
copepodite stages of copepods.

In both studied parts of the reservoir,
the species composition was identical and
consisted of 13 (upper) — 14 (lower) spe-
cies.

The calculated quantitative parame-
ters of zooplankton development in the
Khrystoforivske reservoir were quite low
(Table 6).

The average abundance of zooplankton
in the reservoir was 31,390 ind./m?, with
a variation from 21.04 to 41.74 thousand
ind./m?. Accordingly, biomass also varied
significantly, from 216.18 (lower part) to
610.41 mg/m® (upper part). The upper part
of the reservoir is the most productive. The
average biomass of zooplankton is 413.29
mg/m® (0.41 g/m?).

The structure of the zooplankton com-
munity shows that the general pattern of
development was similar at both sampling

MPOAYKIlisA (DiTOMIaHKTOHY Ha XPHCTO-
(opiBCEKOMY BOJOCXOBHINI CTaHOBHJIA
201,06 T.

Otxe, BoZOiIMa Ma€ IPOAYKTHBHI MOX-
JIUBOCTI JIJIS TOJAITBIIIOTO BUKOPUCTAHHS 11
3 puborocnofapcekoo MeTorw. BogHouac,
CJIIJT 3a3HAYUTH, IO CTaH (PITOIIAHKTOHY
CBIAYHUTH NPO NEBHY IHTCHCUBHICTh IPO-
[ecy WOTO CIIOKWBAHHS paHille iHTPOIY-
KOBaHMMHU BHUAAMH-(ITOIIaHKTO(aramu,
10 HEOOX1THO BPaxOBYBaTH IIPU PEKOMEH-
Jlaligax i3 oOcsriB 3apuOIEHHS.

3oonaankmon. Y 1epion JOCIIIKECH-
HSl y CKJaJi 300IUIaHKTOHY iIeHTU(iKO-
BaHO 16 BHJIB IITAHKTOHHHUX OPTaHi3MiB,
IO BiJTHOCSITHCS JIO TPHOX OCHOBHHUX TPYIIL:
KonoBepTku  (Rotatoria), TILIACTOBYCI
pakonoioni (Cladocera) Ta BecioHO-
ri pakonofioHi (Copepoda). OCHOBHOIO
CHCTEMaTHYHOIO TPYIOI0, JIOMiHAHTHOIO
32 YHCENBHICTIO BHIIB (TaKCOHIB), OyiH
TJUIACTOBYCl pakomnoniOHi (8 BuAiB), IO
cranoBmwIO 50% Bizx 3araipHOI BU3HAYEHOT
KUTbKOCTI BUAIB (TakcoHiB). Becnonori
pakonoiOHi Oyiu pencTaBiieHi 4 BUIaMu
(TakcoHamm), koJoBepTKH — 4 (Tabdm. 5).

Takox y mpo6ax npuCyTHI HayTUTiabHI
Ta KOIETOIHI CTail PO3BUTKY BECIOHOTHX
pakonoiOHuX.

Ha 060x mocnifKyBaHHUX IiISHKaX BO-
JIOCXOBHIIIA BUJOBHU CKJaJl OyB 1ICHTHY-
Hul Ta HamiuyBaB 13 (BepxHs) — 14 (HHX-
Hs1) BUIIIB.

Po3paxoBaHi KilbKiCHI TOKa3HUKU PO3-
BHUTKY 300IUTAHKTOHY Ha akBaropii XpH-
cTo(hOpIiBCHKOTO BOJOCXOBUINA OyiaHu J10-
CUTh HU3bKUMH (TaOII. 6).

CepeHs YUCENbHICTh 300IUIAHKTOHY Y
Bomoimi cranoBmia 31390 exs./m>, 3 Bapi-
oBaHHAM Bix 21,04 no 41,74 tuc. ex3./M>.
BinmosinHo, 6ioMaca Takox niepedyBaiia y
HIMPOKOMY Jiana3oHi 3Ha4deHs: Bif 216,18
(amxHs aistEKa) 10 610,41 mr/m3 (BepxHs
ninstaka). Haltbinbin npoayKkTuBHOWO Oyia
BEPXHS YaCTHHA BOAOCXOBUINA. YcepeaHe-
Ha OioMaca 300MIaHKTOHY — 413,29 mr/
M (0,41 /™).
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Table 5. Species composition of zooplankton in the Khrystoforivske Reservoir,

July 2022

Ne Species (taxon)

Reservoir parts

Upper | Lower

Cephalodella sp.

Euchlanis dilatata (Ehrenberg)
Brachionus quadridentatus (Hempel)
B. bennini (Leissling)

A W N R

Alona rectangula (Sars)

Bosmina longirostris (O.F. Miiller)
Ceriodaphnia sp.

Chydorus sphaericus (O.F. Miiller)
Diaphanosoma brachyurum (Lievin)
Daphnia cucullata (Sars)
llyocryptus agilis (Kurz)

Macrotrix rosea (Jurin)

00 NO UV A WN

Acanthocyclops vernalis (Fischer)
Thermocyclops crassus (Fischer)
Microcyclops sp.

Harpacticoida sp.

Nauplii

Copepodii

A W N R

Total

Rotatoria

Cladocera

Copepoda

+ o+ o+
I

w |
w o+ +

+ o+ o+ o+ o+ 4+ o+

© 4+ 4+ + + + + + +

w o+ o+ I+ + 4+ ~
W o+ o+ o+ o+ o+

Table 6. Abundance and biomass of the main groups of zooplankton in the

Khrystoforivske Reservoir, July 2022

Reservoir parts | Rotatoria | Cladocera | Copepoda | Total
Upber 750,0 8960,0 32030,0 41740,0
PP 1,52 72,60 536,29 610,41
220,0 4820,0 16000,0 21040,0
Lower —_— —_— —_—
0,43 56,15 159,60 216,18

Note. Above the line — number, ind./m?3; below the line — biomass, mg/m?.

sites. Copepods predominated in abun-
dance and biomass, while cladocerans
were the most diverse.

Values from 0.4 to 1.0 g/m*® are con-
sidered low for zooplankton biomass
[13] that, according to the ecological as-
sessment, classifies the reservoir as mes-
otrophic, that is, a reservoir of medium
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CTpyKTypa 300IJIaHKTOHHOTO YIpYyILy-
BaHHJ ITOKA3ye, IO 3arajbHa KapTuHa po3-
BUTKY Oy’ia mofiOHO0 Ha 000X CTaHIIisAX
BigOopy mpo6. 3a YHcenpHICTIO Ta OioMa-
COIO TIEpPEBaKaJH BECIOHOT1 PaKoIomiOHi,
a HaWOLIBII PI3HOMAHITHUMH OYJIM TLILIS-
CTOBYCI.

Huzpkumu mokazHHKaMu OioMacH 30-
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productivity. The primary production of
zooplankton is 123.9 kg/ha, and the total
stock is 7.687 tons. Therefore, the food
supply for fish due to zooplankters in the
Khrystoforivske reservoir is considered to
be low. According to the zooplankton, the
reservoir itself can be classified as the III
(lowest) fishery class of the steppe zone of
Ukraine.

Zoobenthos. During the study, we ana-
lysed the composition and structure of the
macrozoobenthos of the Khrystoforivske
reservoir, which is characterized by a
sufficiently high level of biodiversity. In
1998-2007, 23 taxa of zoobenthos from
7 systematic groups were recorded during
the preparation of the previous regimes
of fishery exploitation. Our study in 2022
recorded 40 taxonomic groups of inverte-
brates belonging to 13 systematic catego-
ries as part of the benthic fauna (Table 7).

Oligochaeta in the Khrystoforivske
reservoir were represented by 3 species;
leeches (Hirudinea) — 1 species. Among
crustaceans, 1 member of Mysidacea and
2 species of amphipods (Amphipoda) were
recorded.

Among the taxonomic groups, the chi-
ronomidian-oligochaete complex was the
most abundant, but molluscs dominated in
biomass. The species richness was domi-
nated by molluscs (19 species), although
their groups were not numerous and
sparse. The presented species richness of
the macrozoobenthos was accompanied by
its modest density (Table 8).

Analysis of the current qualitative and
quantitative composition of the benthic
communities of the Khrystoforivske res-
ervoir compared to previous years shows
that oligochaetes (Tubifex tubifex) and chi-
ronomids (Chironomus plumosus) contin-
ue to dominate the reservoir. These species
are sensitive indicators of the presence of
organic matter in the water body.

OITAHKTOHY BBa)KAaIOTHCS BEIMYMHHU BiJ
0,4 no 1,0 r/M3[13], 1o, 3a €KOIOTIYHOK
OIIIHKOI0, KJIaCHU(iKye BOIOWMY SIK Me-
30Tpo(¢HY, TOOTO BOROHMY CepeTHbOI IPo-
JIYKTHBHOCTI. BenwunHa mepBHHHOI MPoO-
IKIIi1 300MJIaHKTOHY JlopiBHIOBajna 123.9
Kr/Ta, a 3arajJbHHH 3amac CTaHOBHB 7,687
T. OTXe, TOKa3HUKH PO3BUTKY KOPMOBOL
0a3u pub 3a paxyHOK 300ILUIAHKTEPIB Y
XpuctohopiBCbKOMY BOJOCXOBHIII OyIu
HU3BKUMH, a BIACHE BOIOCXOBHIIE 32 TPY-
MO0 300IUIAaHKTOHY MOXKHA BiJTHECTH IO
Il (HaifHWXKYOTO) PUOOTOCTIONAPCHKOTO
KJIacy CTEIOBOI 30HH YKpaiHU.

3000enmoc. 1lin dac [mOCHIIKEHB
NPOaHATi30BaHO CKJIaJ Ta CTPYKTYpy
Makpo3000€HTOCY  XpHCTO(POPIBCHKOTO
BOJIOCXOBUINA, SIKHH XapaKTePHU3y€eThCs
JIOBOJII BHCOKAM piBHEM OiOpi3HOMAHIT-
1. Y 1998-2007 pp. npu miarorosui no-
MEPEJHIX PEeXHUMIB PHOOTOCIONAPCHKOT
eKCILTyaTallii peecTpyBasu 23 TaKCOHH 30-
obeHTOCY 13 7 cucreMaTnuHuX rpyn. Hamri
nocmimxeHHs 2022 p. y ckiaai AOHHOL
¢daynu BusBmiM 40 TaKCOHOMIYHUX TPYII
0e3xpeOeTHHX, IO HaJexaTh 10 13 cucrte-
MaTHYHMX KaTeropii (tadm. 7).

Oumniroxetu (Oligochaeta) y Xpuctodo-
PIBCBKOMY BOJIOCXOBHII OyJIU TpEICTaB-
neni 3 Bugamu; 1sBku (Hirudinea) — 1
BugoM. Cepell pakonoaiOHUX peecTpyBaIH
1 mpencraBHUKa Mi3uaoBUX (Mysidacea)
Ta 2 BUIH Pi3HOHOTHX (Amphipoda).

Cepen TaKCOHOMIYHHX TpPYyN B YIpy-
MMOBaHHI HAaWOUTBIIOTO PO3BUTKY HaOyB
XIpOHOMiTHO-OJITOXETHUI KOMILIEKC 3a
IIUTBHICTIO, aJie 32 010Macor0 JOMIHYBaIH
MOJIIOCKH. 3a BHIOBHM 0ararcTBOM CIIO-
cTepiraiocs JIOMiHyBaHHS MOJtOCKiB (19
BUJIB), X0ua iX yrpynoBaHHs OyId HE4uc-
JICHHUMH 1 po3pipkeHumH. [Ipencrapnene
BUJIOBE 0ararcTBO Makpo3000eHTOCy Cy-
MIPOBOKYBAIOCH HOTO MTOMIPHOIO IILIHHI-
ctio (Tabm. 8).

AHaJi3 Cyd4acHOTO SKICHOTO Ta Kilb-
KiCHOTO CKJIaJly JIOHHUX YIpyHOBaHb XpH-
cTOo(OpPIBCHKOTO  BOJOCXOBHIIA, TIOPIB-

ISSN-L 2075-1508 FISHERIES SCIENCE OF UKRAINE « Ne 3/2024

35




ANALYSIS OF THE FOOD SUPPLY OF THE KHRYSTOFORIVSKE RESERVOIR (BOKOVENKA RIVER,
DNIPRO CATCHMENT) AND ITS BIO-PRODUCTION POTENTIAL FOR FISHERY EXPLOITATION

Table 7. Taxonomic composition of macrozoobenthos of the Khrystoforivske Res-
ervoir in July 2022

. . - Reservoir parts
Ne Groups and species of invertebrates within taxa Upper I Lower
Oligochaeta
1 Limnodrilus hoffmeisteri + +
2 Limnodrilus sp. - +
3 Tubifex tubifex + +
Hirudinea
4  Piscicola geometra + -
Mysidacea
5 Limnomysis sp. - +
Amphipoda
6 Dikerogammarus haemobaphes - +
7 Dikerogammarus villosus + +
Insecta
Odonata
8 Sympetrum sanguineum + +
9 Aeshna grandis - +
10 Lestes sp. + +
Ephemeroptera
11 Cloeon dipterum - +
Plecoptera
12 Isoperla grammatica - +
Hemiptera
13 Naucoris cimicoides - +
14 Nepa cinerea - +
Coleoptera
15 Dytiscus marginalis + +
16 Dytiscus sp. larve - +
Trichoptera
17 Apatania sp. - +
Chironomidae
18 Chironomus plumosus + +
19 Cryptochironomus defectus + +
20 Polypedium nubeculosum + -
(pupae) + +
Heleidae
21 Ceratopogonida sp. + +
Mollusca
Gastropoda
22 Viviparus viviparus + +
23 Cincinna piscinalis + *
24 Cincinna pulchella * *
25 \Valvata sp. * *
26 Bithynia tentaculata + +
27 Opistorhophorus troscheli * *
28 Lymnaea stagnalis + +
29 Lymnaea (Stagnicola) corvus - +
30 Lymnaea (Galba) truncatula + +
31 Lymnaea (Radix) auricularia + +
32 Planorbis planorbis + +
33 Anisus albus * +
34  Anisus contortus * *
35 Anisus spirorbis + +
36 Armiger crista * *
Bivalvia
37 Dreissena polymorpha *
38 Colletopterum piscinale *
39 Sphaerium corneum * -
40 Pisidium amnicum * -
Total 30 35

Note. * — these mollusc species were recorded only in the form of fresh empty shells.
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Table 8. Quantitative development of the main groups of macrozoobenthos of the

Khrystoforivske Reservoir (1996-2022)

. Our study* 2022
Groups of organism
1996-1998 | 2000-2003 | 2006-2008 | average | Upper Lower
Oligochaeta 3240,0 680,0 420,0 169,0 128,0 210,0
5,64 2,48 1,10 0,70 0,50 0,90
Chironomid larvae 1920,0 360,0 540,0 135,0 100,0 170,0
22,80 2,24 1,35 0,84 0,65 1,04
Heliids 40,0 40,0 25,0 16,5 15,0 18,0
0,04 0,24 0,09 0,03 0,03 0,03
Side melts - - 120 265 35 180
0,12 0,55 0,68 0,43
.. 40,0 55 11,0
Misids - - W m - W
Day larvae - - 400 30 - 180
0,08 0,01 0,02
Molluscs 640,0 90,0 75,0 76,0 65,0 87,0
196,0 31,87 21,50 31,45 13,7 49,2
Total 5840,0 1170,0 1140,0 437,5 343,0 532,0
224,48 36,83 24,39 33,62 15,56 51,68
Total without 5200,0 1080,0 1025,0 361,5 278,0 445,0
molluscs 28,48 4,96 2,89 2,17 1,86 2,48

Note. Above the line — abundance, in ind,/m?; below the line — biomass, in g/m? * —according to the

current biological rationale.

The present representatives of the es-
tuarine-Caspian complex (zebra mussel,
amphipoda, mysids) are an indicator of the
favourable state of the reservoir for fish
farming. It should be noted that there is a
general tendency to decrease in the abun-
dance of macrozoobenthos, in particular,
mysids.

The average biomass of soft benthos
(2.17 g/m?) and the average biomass of all
zoobenthos (33.62 g/m?) indicate that the
reservoir continues to maintain its fishery
potential due to the production of macro-
zoobenthos. The production of zoobenthos
of the Khrystoforivske Reservoir with a bi-
omass of 2.17 g/m? is 130.2 kg/ha, the total
stock of zoobenthos is 8,072 tons.

According to the zoobenthos biomass,
the Khrystoforivske reservoir can be ef-
fectively used in the future for rearing
benthophagous fishes (primarily, common
carp Cyprinus carpio and bream Abramis

HSHO 13 TIOMIEPEIHIMH POKaMH, TMOKa3ye,
0 y BOAOIMI IPOAOBKYIOTh JOMiHYyBaTH
omiroxetu (Tubifex tubifex) Ta xipoHOMiAH
(Chironomus plumosus). 11i Bunu € 9y Tim-
BUMH 1HIWKATOpaMH TPHCYTHOCTI opra-
HIYHOT PEYOBUHHM Y BOIOMMI.

HasBHI mpeacTaBHUKY TMMaHO-KACIIiH-
CBKOTO KOMIUTEKCY (ApericeHH, OOKOILIABH,
Mi3UAN) € MOKAa3HUKaMU CIPHUSTINBOTO
IUTSL pUOHUITBA cTaHy BoxovmMu. Cuin Bin-
MITUTH 3arajibHy TCHJCHINO JI0 3MEHIIICH-
HS KUTbKICHUX MOKa3HUKIB MaKp03000eH-
TOCY, 30KpeMa, Mi3H/l.

VYcepenneHna Giomaca M’SKOTO OEHTO-
cy (2,17 t/m?) ta cepenns Giomaca ycho-
ro 3006enTtocy (33,62 r/M?) cBiguarh, 0
BOJIOCXOBHINIE TPONOBXKYE 30epiratu pu-
OorocrmogapcbKUil MOTEHIIAN 33 PaxXyHOK
MpoAYyKIlii Makpo3oobeHTocy. [Ipomykiis
3000eHTOCY XPHUCTO(GOPIBCHKOTO BOJIO-
cxoBua 3a 6iomacu 2,17 1/M> CTaHOBUTH
130,2 kr/ra, 3arajbHHI H0ro 3amac craHo-
BuTh 8,072 T.
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brama). Food supply biomass due to zoo-
benthos in the Khrystoforivske Reservoir
are quite high, the reservoir belongs to the
II fishery class in terms of benthos bio-
mass.

Therefore, the obtained comprehensive
data on the condition of the hydrobionts
of the Khrystoforivske Reservoir indicate
the presence of sufficient biological pro-
duction potential for the continuation of its
effective fishery exploitation based on the
SCFF Regime.

CONCLUSION AND
PERSPECTIVES OF FURTHER
DEVELOPMENT

The Khrystoforivske reservoir in the
lower reaches of the Bokovenka River
(third-order tributaries of the Dnipro Riv-
er) is a typical channel reservoir artificial-
ly created in 1939. From the moment the
reservoir was created, it supported fishing
activities. Since the mid-1990s, this ac-
tivity has been carried out under the re-
gimes of special commodity fish farming
(SCFF).

Chemical composition of water of the
Khrystoforivske reservoir correspond to
the sanitary and ecological standards of
water quality (in particular, according to
the gas regime, pH, total mineralization,
potassium, hydrocarbons and total iron
content). At the same time, a significant
increase in the content of nitrates, nitrites
and phosphates was observed. These com-
pounds, in turn, cause the intensification of
eutrophication processes.

The parameters of the reservoir con-
tribute to the stable development of all
components of the hydrobiota, especially

3a moKa3HHKaMHU 3000€HTOCY XPHUCTO-
(opiBChKE BOIIOCXOBHUIIIE MOXE €(EeKTHB-
HO BHUKOPHUCTOBYBATHCS B IIOJANIBIIOMY
JUIs BUpOLIYBaHHA puob-OeHTO(aris (B
nepmy 4epry, kopona Cyprinus carpio i
nsma Abramis brama). Tloka3HUKH KOp-
MOBOi 0a3u pub 3a paxyHOK 3000€HTOCY
y XpucTohopiBCEKOMY BOAOCXOBUII €
JIOCHTHh BHCOKHMMHM, BOZOMMa 3a 010Macoro
OeHTocy BimHOocuThea a0 1I puborocmo-
JAPCHKOTO KITacy.

OTxe, OTpUMaHI KOMIUIEKCHI JaHi
IIOJI0 CTaHy TiApoOioHTIB XpucTodopis-
CHKOTO BOJIOCXOBHIIA CBig4aTh PO Ha-
SIBHICTB JIOCTaTHHOTO O10TPOXYKIIIHHOTO
MOTEHIiaTy JJIst TPOIOBXKEHHS Horo edek-
THBHOI pHOOTOCIIONapChKOi EKCILTyaTarii
Ha ocHOBi Pexumy CTPT.

BUCHOBKHM TA NEPCIEKTHUBHA
MHOJAJIBIIOIO PO3BUTKY

XpucTopOpiBCbKE BOJOCXOBHUILE Y
HWXKHIN Teuil piuku bokoBeHbKa (IPUTOKH
III mopsaxy p. Juinpo) € TUMOBUM pyc-
JIOBUM BOJOCXOBHIIEM, IITY4HO CHOPMO-
BaHuM y 1939 p. 3 MOMEHTY CTBOpEHHA
BOJIOCXOBUIIIA HA HHOMY TaKOX 3/1HCHIO-
Bajach puOOroCHoAapchka HisUIbHICTh. 3
cepenunau 1990 pp. BoHa mpoBoamiacs 3a
peXUMaMH CIeliaJbHOrO TOBapHOTO pHO-
Horo rocnogapctsa (CTPI).

[Toka3HWKM XIMIYHOTO CKJIAJAy BOIU
XpucTopopiBCHKOr0 BOAOCXOBHILA BiMIO-
BiJIaIOTh CaHITapHO-EKOJOTIYHUM HOpMaM
if sKOCTI (30KpemMa, 3a Ta30BUM PEKUMOM,
nokazHukamu pH, 3aranbHOi MiHepai3a-
1ii, BMICTOM KaJjilo, TripokapOoHaTiB Ta
3arajapbHOTO 3aiiza). Pazom 3 TuM, Bij3HA-
YEeHO CYTTEBE MEPEBUILEHHS BMICTY HIiTpa-
TiB, HITpUTIB Ta (ocdaris. Lli cnonyku, B
CBOIO Yepry, CIPUUUHSIOTH 1HTEHCH]iKa-
10 mpo1ieciB eBTpoGiKalii.

[TapameTpu BOIOCXOBHUIIA CIPHUSIIOTH
CcTabUTFHOMY PO3BHUTKY BCiX KOMIIOHEHTIB
rigpo6ioTu, 0coONMMUBO IIHHUX TigpOOiOH-
TiB-(biJIBTPATOPiB, a TAaKOXK 30aJaHCOBAHO-
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the valuable hydrobionts-filterers, as well
as the balanced development of the food
supply for native fish species, as well as
introduced species.

Due to morphometric peculariuties, the
Khrystoforivske reservoir is characterized
by slight overgrowth with higher aquatic
vegetation (emergent — 3.4% of the total
area, submerged — 5.0%). At the same
time, the total overgrown area of coastal
shallows reaches 15%. In order to regulate
the spread of aquatic vegetation by bio-
logical measures, it is necessary to carry
out scientifically based stocking with a
phytophagous species (grass carp) with its
subsequent harvest.

In general, relatively high fluctuations
in productivity of the main groups of hy-
drobionts for the entire period of scien-
tific observations indicate high dynamics
of processes in the ecosystem. According
to the main groups of hydrobionts, the
Khrystoforivske reservoir has a certain
production potential with the partial de-
velopment of excess biomass of individu-
al groups, which must be introduced into
the further circulation of the ecosystem.
At the same time, it is possible to obtain
additional fish products with their sub-
sequent harvest outside the aquatic eco-
system. The total production of aquatic
plants is 36,245 tons. The biomass of
zooplankton reaches 0.41 g/m’; soft, pro-
ductive zoobenthos — 2.17 g/m?(biomass
of all zoobenthos, together with molluscs
— 33.62 g/m?).

Fishing activities in the Khrysto-
forivske reservoir on the Bokovenka Riv-
er is an appropriate and necessary meas-
ure from the ecological and sanitary point
of view. Along with the improvement of
the water characteristics in the reservoir,
high-quality edible fish products will be
obtained additionally.

MY PO3BHTKY KOPMOBOI 0a3H ISl TYBOIHUX
BUJIB pu0 Ta BUAIB-IHTPOAYILICHTIB.

Axsaropisi XpucToopiBCHKOrO BOJIO-
CXOBHUINA, 3 OIAIYy Ha MOP(POMETPHUHI
0COOIMBOCTI, XapaKTepPU3yeThCSl HE3HaU-
HUM 33apOCTaHHSIM BHIIOI BOASHOIO POC-
JUHHICTIO (TMOBiTpsiHO-BOAsHA — 3,4%
3arajypHOI TUTONI, 3aHypeHa — 5,0%).
[Tpu oMy, 3arajpHa ILIOIIA 3aPOCTAHHS
puOepeXHUX MITKOBOIB csirae 15%. Jls
PETyIIOBaHHS PO3MOBCIOKEHHST BOISHOL
POCIUHHOCTI  OiONIOTIYHMMH  3aXOJaMH
HEOoOX1HO 3/IIHCHIOBAaTH HAYKOBO OOTPYH-
TOBaHe 3apuOiieHHs BHUIOM-(iTodharom
(6imuM amypoMm) TpU TMOCTIHHOMY HOTO
MOAATBIIOMY BHITYyUYCHHI.

3arajoM, JOCHTh BHCOKI KOJIMBaHHS
MMOKa3HUKIB MPOAYKIIii 32 OCHOBHUMH TPY-
MIaMH TiIpo6iOHTIB 3a YBECh EPiof HAyKo-
BUX CIIOCTEPEXEHb CBiTYaTh IPO BUCOKY
JIMHAMIYHICTh TPOIIECIB Y eKOocHCTeMi. 3a
KIIIOYOBUMH T'PyTaMH BOIHHX OPraHi3MiB
XpuctopopiBcbKe BOTOCXOBHIIEC MAa€ BH-
3HAQUCHMH MOTEHLIaN MPOMYKII] 3 YaCTKO-
BUM (hOPMYBaHHSIM HaJUIUIIKOBOT OioMacH
32 OKPEeMHUMH TpyIaMH, SIKy HEOOXimTHO
BBOJIUTH Y MTOJATBIIHIA KPYTroo0ir eKocuc-
Temu. [Ipu bOMy MOXKIIMBE OIEpPXKAaHHS
JIOJIaTKOBOT pHOHOI MPOAYKIii 3 MoAalb-
UM Ti BUJAJIEHHAM 34 MEX1 BOOHOI €KO-
CUCTEeMH. 3arajbHa MPOLYKIIis 3a TPYIOI0
BOJISTHUX POCIMH CTaHOBUTH 36,245 T. I1o-
Ka3HUKHU 0iOMacy 300ILIAHKTOHY CSTal0Th
0,41 1/M* M’SIKOTO, TPOAYKTHBHOTO 30-
obenrocy — 2,17 r/m? (6iomaca ycboro 30-
obeHTOCy, pa3oM 13 MomockamMu — 33,62
/™).

3nilicCHeHHs PpUOOTOCIOAAPCHKOT  JIi-
SUTBHOCTI 'y XpHCTOQOPIBCHKOMY BOZO-
cxoBHIIi HA p. BOKOBEHBKA € NOIITEHUM i
HeOOX1THUM 3aXO0/I0M 3 €KOJIOT14HOI Ta ca-
HiTapHOI TOYOK 30py. Pasom 3 momimnmien-
HSM XapaKTEePUCTUK BOJH Y BOAOIMI, Oyze
JIOAAaTKOBO OTPHMYBATHCS BHCOKOSKiCHA
XapuoBa prOHa MPOAYKLIs.
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