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Purpose. To analyze the effect of the main hy-
drochemical parameters in the nursery ponds of
the Kherson production and experimental hatch-
ery for the cultivation of common freshwater fish
on the quality of fish seeds.

Methodology. Studies of hydrochemical pa-
rameters of the first-order nursery ponds (No. 2,
3,9, 10, 11, 12, 13, 15, 16) were carried out at
the Kherson production and experimental hatch-
ery for the cultivation of common freshwater
fish. Collection of hydrochemical water samples
was carried out during the growing season of
2021 from spring to autumn. During the study,
a total of 81 samples were processed in 9 ponds
(an integrated sample from three sites of the
pond) according to 14 physicochemical param-
eters, which included the gas regime, physical
properties, mineral and ionic composition of wa-
ter, the content of biogenic, organic and specific
pollutants. Chemical analysis of water samples
was performed in the field with a Palintest 7100
multiparametric photometer and the laborato-
ry of the Kherson State Agrarian and Economic
University, Department of Water Bioresources
and Aquaculture. Concentrations of oxygen, free
hydrogen ions and water temperature were de-
termined with a portable multimeter AZ86031.
The fish seeds were studied to determine the
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Mema. [lpoaHanizysamu 8nau8 OCHOBHUX
2iOpoximMiYHUX OKA3HUKI8 Yy 8upoulysasnbHUX
cmasax XepCoHCbKO20 8UPOBHUYO-eKCcrepuMeH-
masbHo20 30800y 3 BUPOWYBAHHA YACMUKOBUX
pub Ha Aakicms pubonocadkosozo mamepiany.

Memoouka. [locnidmeHHA 2i0poximiyHuUX
MOKA3HUKI8 8upowysanbHUx cmasig |-20 no-
pAdky (NeNe 2, 3, 9, 10, 11, 12, 13, 15, 16) su-
KOHysanucA Ha 6a3i XepcoHCbKo20 8UPOLHU-
Y0-eKcrepuMeHmanbHoO20 30800y 3 P038e0eHHA
yacmukosux pub. Bidbip eidpoximiyHux npob
30ilicHrosascs s8rnpodosxc secemayiliHoz2o nepio-
dy 2021 p. 8i0 secHU 00 oceHi. 3a2asn0mM npoms-
20m 0ocnidxceHs onpaysosaHa 81 npoba y 9-mu
cmasax (iHmezposaHa npoba 3 MpsLOX MOYOK
cmasy) 3a 14 @i3uKO-XiMIYHUMU MOKA3HUKQ-
MU, Wo s8paxosysanu 2a308uli pexum, @izudHi
ssacmugocmi, miHepansHuli ma joHHUl CcKnaod
800u, emicm bio2eHHUX, OpP2aHiYHUX Ma creyu-
idHUX 306pYyOHI0BANBHUX PevosuH. XimidHul
aHani3 Npob 800U BUKOHYBABCA 8 10/16OBUX YMO-
8aX MyaAbMUNAPAMEMPUYHUM (HOMOoMempom
«Palintest 7100» i nabopamopii XepcoHcbKo20
0epiasHo20 a2pPApPHO-EKOHOMIYHO20 YHigep-
cumemy Kagedpu 800HuUx biopecypcie ma ak-
sakynomypu. KoHueHmpauyito KUCHIO, 8inbHUX
ioHi8 800HIO | memnepamypy 800U 8U3HA4aAU
nopmamusHum mynemumempom «AZ86031».
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average weight, linear growth, gut fullness in-
dex, and Fulton’s condition factor. The material
was processed in a quantitative-weight way by
individual review of digestive tracts. At the same
time, fat content, color of food, degree of gut full-
ness was determined.

Findings. The article examines the effect of
the hydrochemical regime of the ponds of the
Kherson production and experimental hatchery
for the cultivation of common freshwater fish on
the quality of fish seeds. The main hydrochemical
parameters of nursery ponds, growth, length and
weight parameters, gut fullness index, Fulton’s
condition factor during the cultivation of fish
seeds were analyzed, and an assessment of these
parameters was carried out.

It was established that the water in the ponds
throughout the year was significantly saturated
with organic and biogenic substances. In a num-
ber of ponds, an excess of bichromate oxidation,
biological oxygen consumption, and periodical-
ly - permanganate oxidation was constantly re-
corded. The peak of organic water pollution falls
on the summer-autumn period. At this time, the
content of nitrogen-containing compounds, phos-
phates, and total iron increased, water bloom
was observed, and cases of dissolved oxygen de-
ficiency were recorded, which negatively affect-
ed the quality of fish seeds — silver and bighead
carps. The main cause of oxygen deficiency is its
active consumption by hydrobionts and costs for
the oxidation of organic substances in water. The
dynamics of the increase in the total mineraliza-
tion of water in the ponds from spring to autumn
were monitored. The natural genesis of this pro-
cess has been established and the possible risks
that may arise during the cultivation of fish seeds
in connection with the specified dynamics of min-
eralization throughout the year have been as-
sessed. As a result of the cultivation of fish seeds
according to length and weight parameters, the
index of gut fullness and fatness, a decrease in the
intensity of growth and weight gain of silver and
bighead carps was established, their values at the
end of October were within the normative limits
-20¢g (I = 11.56 cm, Q = 20.18 g), while the in-
crease in almost three months (August - October)
amounted to only 5 g. The reason for this is a de-
crease in the general index of gut fullness from
June to September, respectively, these values in
July averaged 129.25%/, , in August there was
a decrease to 91.90/000, in September the lowest
va.ue was 50°%/,,, The condition factor reflected
a similar situation, a decrease from mid-summer
to late September ranging from 1.64 to 1.30. This

Pubonocadkosuli mamepian 0ocnidxcysanu Ha
8U3HAYeHHSA cepedHboi Macu, AiHiliHozo pocmy,
iHOeKcy Hano8HeHHs KUWeYyHUKi8, 820008aHOCMI
3a ®yabmoHom. Mamepian 0bpobasanu KinbKic-
HO-80208UM COCO6OM WIAAXOM iHOUBIOYaANbHO-
20 nepeenady mMpasHux mpakmie. OOHOYACHO
8U3HAYAU HCUPHICMb, KOAIP iMHCi, cmymniHb Hanos-
HEeHHA KUWeYHUKi8.

Pe3synemamu. ¥ cmammi 00cnioxeHo 8rnaus
2i0poXiMiYHO20 pexcumy cmasie XepCOHCbKO20
8UPOBHUYO-eKCrIepuMeHmanbHo20 3ae800y 3 8U-
powlysaHHA Yacmukosux pub Ha akicme pubono-
caokosoz2o mamepiany. [1poaHani308aHO OCHOBHI
2i0pOXiMiYHI MOKA3HUKU 8UPOWY8aAAbHUX cmasis,
picm, niHiliHO-Macosi NMOKA3HUKU, iHOeKcu Hamnos-
HEeHHA KUWe4HUKie, 820008aHicmb 3a ®ya6moHOM
pomMA2oM 8UPOUWYBAHHA pubonocadkoso2o Ma-
mepiany ma nposedeHo OUiHKY yux napamempis.

BcmaHossneHo, w0 8000 8 CMasax yrnpooosx
POKY 3HQYHO HACUYEHA OP2aHIYHUMU ma biozeH-
HUMU pe4o8uHamu. Y HU3yi cmasig nocmiliHo gik-
Cy8anoca nepesuWeHHA MOKA3HUKie bixpomam-
HOI' OKUCHI0OB8AHOCMI, 6i0a02iYHO20 CrIOHUBAHHSA
KUCHIO, nepioduYyHO — MepMaH2aHAMHOI OKUC-
HrosaHocmi. [lik opeaHiyHo20 3a6pyOHeHHA 800U
npunadas Ha AiMHbO-0CiHHIU nepiod. B ueli Yac
niosuWUNACA KOHUEHMpPAayisa a30moemiCHUX Cro-
YK, hochamis, 3a2a16HO20 3asi3a, 8iOMi4aAA0CH
«ysimiHHA» 800U, hikcysanu eunadku Jdegiyu-
my po34uHEeHo20 y 800i KUCHIO, WO HeaamusHUm
YuHOM 8i006paXcanoca Ha AKocmi pubonocadko-
8020 mamepiany — moecmosnobukie. OCHOBHO
PUYUHOK dediyumy KUCHIO € lio20 GKMUBHe Cro-
HUBAHHA 2i0pobioHMamu ma sumpamu Ha OKUC-
HEHHA Op2aHIYHUX pevyosuH y 800i. [IpocmexceHo
OuHamiky 36inbWeHHA 302aabHOI MiHepanizayii
800U 8 cmasax 8i0 8ecHU Ao oceHi. BcmaHosneHo
npupoOHuli eeHe3uc OaHO20 Npoyecy Ma oyiHeHo
MOMAUBI PU3UKU, AKI MOXYmb 8UHUKaMU rpu
8UpPOWYBAHHI pubonocadkosozo Mamepiany y
38’A3Ky i3 303HaYeHO OUHAMIKOK MiHepanizauil
8r1po0osH( POKY. B pe3ynsmami supowsysaHHs pu-
b6onocadkosozo mamepiasny 3a AiHilIHO-macosumu
MOKA3HUKAMU, iHOeKCamu HAMOBHEHHA KUWeYHU-
Kig i 820008aHOCMi 8CMAHOB/1EHO 3MeHWEeHHS iH-
meHcusHoCMi pocmy i MACOHAKOMUYEHHA Y Moe-
CMOoMOBUKIB: iX MOKA3HUKU HAMPUKIHYI H0B8MHSA
nepebysanu 8 mexcax HopmamueHux — 20 e (I =
11,56 cm, Q= 20,18 2), npu ybomy npupicm ma’dixce
30 mpu micayi (cepneHb—x08meHs) cKknae auwe 5
2. [Tpu4uHO Yb020 BUABUIOCA 3HUMEHHA 3 Yeps-
HA 0 8epeceHb 3020/16H020 IHOEKCY HarMOBHEHHA
KUWeYHUKa, 8i0nogioHo, Ui MOKA3HUKU 8 AUMHI
CMAaHOBUU 8 CEPEOHbOMY Y CMABax 129,250/00{,
8 CepriHi crnocmepiaanocs 3HUXEHHA 00 91,90/00{,
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phenomenon indicates low feeding activity in this
period, which we associate with the deterioration
of the hydrochemical state of the water in the
nursery ponds.

Originality. Modern data on the main pa-
rameters of the hydrochemical regime of nursery
ponds are presented. The relationship between
organic pollution in the summer-autumn period,
an increase in the content of nitrogen-containing
compounds, phosphates, total iron, a deficiency
of dissolved oxygen and the quality of fish seeds
was established. The obtained results demon-
strate the actual values of the hydrochemical
state of the studied objects, in particular, the ox-
ygen regime of the ponds has dynamics opposite
to the dynamics of the content of organic sub-
stances.

Practical Value. The analysis of the dynam-
ics of the most significant elements of the hy-
drochemical regime of nursery ponds and the
establishment of a close relationship between it
and the phases of the technological processes of
growing fish seeds leads to the shortening of the
cycle of cultivation. Considering the tendency a
decrease in the condition factor and gut fullness
index from mid-summer of all cultivated fish spe-
cies, there is a proposal to reduce the technolog-
ical cycle of growing fish seeds until the end of
August, when common and grass have values
within the standard at the level of 22.68 g for
grass carp, 35.18 g for common carp, while silver
and bighead carps below normative values at the
level of 15.0 g. Such a reorientation will allow re-
ducing the costs of growing fish seeds by almost
three months and to carry out the introduction in
the period when it has the best adaptation and
compensatory indicators.

Keywords: pond stock, hydrochemical re-
gime, organic substances, nursery ponds, fish
seeds.

PROBLEM STATEMENT
AND ANALYSIS OF LAST
ACHIEVEMENTS AND
PUBLICATIONS

The current state of fish stocks in the
inland waters of Ukraine is constantly de-
creasing, which is caused by a number of

y eepecHi — HalHuxc4uli nokasHuk — 50%,,.
BzodosaHicme 8idobpaxcana nodibHy cumyauito,
3MeHWEeHHA 3 cepedUHU ima no KiHeyb eepecHs
3Haxoousocs 8 Mmexcax 8i0 1,64 do 1,30. Take Asu-
we ceioyums npo HU3bKY Xap4yosy aKMUgHicmo y
OaHuli nepiod, Wo Mu roe’a3yemo i3 no2ipweHHAM
XiMi4YHO20 cmaHy 800U 8UPOUWY8AIbHUX CMasis.
Haykoea Hoeu3Ha. [lpedcmasneHo cy4ac-
Hi OaHi w000 OCHOBHUX napamempis 2i0po-
XiMIYHO20 pexumy 8upowysanbHUX cmasis.
BcmaHoeneHo 830EMO038’A30K OpeaHiyHo20 3a-
b6pyOHeHHSA 8 NiMHbO-0CIHHIl nepiod, niosuweH-
HA KOHUEeHMpauii a30moemicHUX cronykK, pocega-
mis, 302as6H020 3071030, egiyumy po34uHeHo20
y 800i KUcHIO i3 AKicmio pubornocadkosozo ma-
mepiany. OmpumaHi pesynsmamu 0emMoHCMpy-
oMb PAKMUYHI 3HAYEHHSA 2i0pOoXiMiYHO20 CMaHy
docnioxnysaHux 06’ekmis, 30Kpema, KucHesul
pexcum cmasie mas OUHAMIKY, pomusexcHy ou-
Hamiyi eMicmy op2aHiYHUX Pe4Y0B8UH.
MpakmuyHa 3Ha4umicme. AHAni3 OUHAMIKU
Halibinbw 3HAYyWUX enemeHmis 2i0poximiyHo20
pexcumy supowysasnsHUX cmasie ma 8CmaHos-
/IEHHA MIiCHO20 830EMO038°s3Ky li020 3 hazamu
mexHosno02iYHUX npoyecie supowy8aHHA puboro-
ca0K08020 Mamepiasy COHYKA€E HO CKOPOYeHHsA
YUKy BUPOWYBAHHA. 38aXAOYU HO MEHOEHYi0
00 3MeHWeHHA 3 cepeduHu aima 820008aHOCMI
i iHOeKcy HaNMOBHEHHA KUWEYHUKA YCiX 8Upowy-
8aHUX 8udie pub, BUHUKAE MPOMo3uuis wWooo
CKOPOYEHHA MEexXHOs02iYHO20 YUKy 8UPOWY-
8aHHA puboriocadkosoz2o mamepiany 00 KiHUa
cepnHA, Koau Kopor i amyp Xapakmepusyomo-
CA MOKA3HUKAMU 8 MEXaxX HOpMamueHUX — Hd
pisHi 22,68 2 3a 6inum amypom ma 35,18 2 — 3a
KOpOMom, @ moscmosnobuKu — HUMXYUMU, Hix
HopmamuseHi, — Ha pieHi 15,00 2. Taka nepeo-
pieHmayia 003801UMb CKOpomumu eumpamu
Ha 8upowysaHHA pubornocadkosozo mamepiasny
malixe Ha mpu micayi i nposecmu iHMPOOYKUito
8 moli nepiod, Konu 8iH Mae Halikpaw,i adanma-
UiliHo-KOMMeHcamopHi NOKA3HUKU.

Kntouoei cnoea: cmasosuli ¢poHO, 2idpoxi-
MiYHUU pexcum, opeaHi4Hi pevyosuHU, 8UPOWY-
8anbHi cmasu, pubonocadkosuli mamepian.

MOCTAHOBKA NMPOBJEMMU
TA AHAJII3 OCTAHHIX
TOCJIIPKEHD T MMYBJIKALII

CyuacHuii cTaH puOHHMX 3amaciB BHY-
TPIMIHIX BOXOWM YKpaiHM HEBIIMHHO CKO-
pOUYy€eThCS], 110 BUKIMKAHO HM3KOIO IpPHU-
YHMH, OCHOBHUMH 3 SIKHX €: aHTPOIIOT€HHE
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reasons, the main of which are: human im-
pact, climate change, uncontrolled fishing,
socio-economic component [1-5]. Such
circumstances require the search for ways
to provide the population with fish prod-
ucts due to the rational exploitation of wa-
ter bodies in combination with pasture fish
farming, the success of which depends on
the quality of fish seeds and the capacity of
fish hatcheries of Ukraine. In this aspect,
pasture aquaculture is one of the fairly ef-
fective and environmentally friendly meas-
ures for obtaining fish products, which
makes the specified direction strategically
important for our country and the countries
of the world. Long-term research by many
scientists allows stating that there has been
a catastrophic decrease in fish stocks of
commercial fish species in reservoirs and
natural water bodies of Ukraine. In the ex-
isting conditions, a rational way to over-
come this problem is the reconstruction
of the ichthyofauna of water bodies due
to the introduction of sustainable cyprinid
seeds. Providing the necessary amount of
high-quality fish seeds depends on ecolog-
ical and technological aspects, where the
main prerequisite is water quality, namely
its hydrochemical parameters during the
growing period.

In view of the control and regulation of
the main chemical parameters of water in
nursery ponds, an integral component of
the process of effective cultivation of fish
seeds is a fairly important issue.

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

In today’s conditions of transforma-
tion of climatic parameters, in the context
of global warming, the vector and subject
of research of many scientists both in the

HaBaHTAKCHHS, 3MiHU KJIIMaTy, HEKOHTPO-
JMHOBaHUN BUJIOB, COIiabHO-EKOHOMIUHA
ckinagoBa [1-5]. Taki o6cTaBUHN BUMara-
I0Th TIOUIYK HUIAXIiB 3a0e3MedYeHHs Hace-
JIEHHsSI PUOHOIO MPOAYKINIEID 32 PaxXyHOK
panioHaJdbHOI eKcIuTyaTawlii akBaTropiil B
MOETHAHHI 3 MMACOBUIHUM PHOHHIITBOM,
YCIIIX SIKUX 3aJICKUTh Bifl SIKOCTI pubomo-
CaJIKOBOTO Marepially i1 IMOTYKHOCTiI pH-
OOBIITBOPIOBAJIILHUX 3aBOJIB YkpaiHu. Y
IIBOMY aCIIEKTi, IIACOBHIIIHA aKBaKYIIBTypa
€ OJTHUM 3 JJOCUTh S(PEKTUBHUX Ta €KOJIO-
riYHO OE3NeYHUX 3aXOfiB 3 OTPUMAaHHS
pHOHOI TMPOAYKIii, IO POOUTH 3a3HaYe-
HUHA HAIpsSM CTPaTETivHO BaXKIUBHM JUIS
HaIoi kpaiHu Ta kpaiH cBity. TpuBaii go-
CIIpKEeHHs 0ararb0X BYEHHUX J103BOJISAIOTH
CTBEPJKYBaTH, 10 BiAOyJIOCS KaTacTpo-
(iyHe 3MEHIICHHS PUOHWX 3aIaciB Mpo-
MUCJIOBUX BHJIB Y BOJOCXOBUIIAX i MPH-
ponHHX BomoMax Ykpainu. B ymoBax, mo
CKJIANIACS, PAIliOHABHUM IIUISIXOM MOMO0-
JIaHHS JaHO1 MPOOJIEMH € PEKOHCTPYKIIis
ixTioayHH BOJOWM 3a paxyHOK iHTPO-
IYKIT JKATTECTIAKOTO PUOOIIOCATKOBOTO
Marepiany KOpOIOBUX BHJIIB pub. 3abes-
MeYeHHS HeOOXiTHOI KUTBKICTIO PHOOIIO-
CaJIKOBOTO MaTepialy BHCOKOI SIKOCTI 3a-
JIEXKUTH BIJI €KOJOTIYHUX 1 TEXHOJIOTTYHUX
ACIEKTIB, Ji¢ TOJIOBHOIO MEPEIYMOBOK €
SIKICTh BOJTH, @ caMe 11 T1IpOXiMiuHi IToKa3-
HUKH [IPOTATOM TIePioy BUPOIYBaHHS.

3 omsimy Ha Iie, KOHTPOINIb Ta PETYIIIo-
BaHHS OCHOBHUX XIMIYHMX ITOKa3HUKIB
BOIHM Yy BHPOILIYBAJIBHHUX CTaBax, SIK He-
BiJI’€MHAa CKJIaJI0Ba Tpoiecy ePpeKTUBHOTO
BHPOIIYBaHHS pUOOIIOCAIKOBOTO MaTepia-
Iy, € TOCUTh aKTYaJIbHUM MTUTAHHSIM.

BUAITEHHA HEBUPIINEHUX
PAHIIIE YACTHUH 3ATAJIBHOI
INPOBJIEMU. META POBOTH

B ymoBax cporosmeHHs, 3a TpaHcdop-
MaIlii KIIIMaTHYHHUX [TapaMeTpiB, B KOHTEK-
CTi TOOATLHOTO MOTETUIIHHS, BEKTOPOM Ta
MPEIMETOM JOCHIJKEHb 0araTb0X BYCHUX
SIK y CBITI, TaK i B YKpaiHi € J0CIiPKeHHS
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world and in Ukraine is the study of the
hydrological, hydrochemical and hydrobi-
ological state of water bodies [6-12].

It is known that the increase in the
amount of organic matter and the deterio-
ration of the sanitary and ecological condi-
tion of nursery ponds has a negative effect
on the intensity of food consumption, the
increase in ichthyomass, and condition
factor. Water pollution with organic sub-
stances has a negative effect on the hydro-
chemical regime, which is accompanied
by an increase in alkalinity, water oxidiz-
ability, chlorides, sulfates and nitrogen
salts. In addition, at the end of July — the
beginning of August, the temperature re-
gime became the most favorable for inten-
sive growth and mass accumulation of fish
seeds, but along with this, tense conditions
of water are created according to hydro-
chemical parameters, especially according
to the gas regime, which is accompanied
by long-term low concentrations of oxy-
gen in the water, decreasing below 3.0 mg/
dm? [13].

The purpose of the conducted study is
to analyze the effect of the main hydro-
chemical paramteres of the nursery ponds
of the Kherson production and experimen-
tal hatchery for the cultivation of common
freshwater fish on the quality of fish seeds.

MATERIALS AND METHODS

Generally accepted methods in hy-
drochemistry, fish farming and ichthyol-
ogy were used during the study [14-16].
Studies of hydrochemical parameters of
the first-order nursery ponds (No. 2, 3, 9,
10, 11, 12, 13, 15, 16) were carried out at
the Kherson production and experimental
hatchery for the cultivation of common
freshwater fish (KPEHCCFF). Collection
of hydrochemical water samples was car-
ried out during the growing season of 2021
from spring to autumn.

During the study, a total of 81 samples
were processed in 9 ponds (an integrated

TIPOJIOTIYHOTO, TiAPOXIMIYHOTO 1 Tiapo-
610JI0TIYHOrO CTaHy akBaTopiit [6—12].

Bigomo, 1m0 30iABIIEHHS KIIBKOCTI
OpraHiuHOi pEYOBUHH 1 MOTIPIICHHS CaHi-
TapHO-EKOJIOTIYHOTO CTaHy BUPOIIYBaIb-
HUX CTaBiB HETaTHBHO BiOOpakaeThCs Ha
IHTEHCHBHOCTI CITOXKMBAHHS 1K1, IPUPOCTI
IXTiOMacH, BrOJOBAaHOCTi. 3aOpyIHEHHS
BOOM OpTaHiYHUMH PCUYOBHHAMH HeTa-
TUBHO BIUIUBA€ HA TiPOXIMIYHUIN PEXUM,
0 CYNMPOBOIKYETHCS 30UTBIIICHHAM JTYXK-
HOCTIi, OKICHIOBAaHOCTi BOJIM, BMICTY XJIO-
puaiB, cyiabdariB i coeld azory. o Toro
X, B KIHI[ JIUMHS — Ha NOYATKy CEpIHs
TEMIIEPaTyPHUH PEKUM CTABIB € HAHOUTBIIT
CHPUSTIMBUAM JUIs IHTEHCUBHOTO POCTY i
MaCOHAKOITMYEHHS PUOOIIOCATKOBOTO Ma-
Tepiaiy, ane, mopsj 3 UM, CTBOPIOIOTHCS
HaNpyXeHi YMOBH BOIHOTO CEPEIOBHIINA
32 TIOPOXIMIYHMMHU TOKa3HUKaAMH, OCO-
ONMMBO 3a Ta30BHM DEXHMOM, 30KpeMa,
JIOBFOTPUBAIMMHU HU3bKAMH PiBHSIMH KOH-
[EHTPAIliT KUCHIO Y BOJI, 1110 OIYCKAIOThCS
ukae 3,0 mr/om? [13].

MeToro TpoBeNeHUX IOCIiKeHb OYyB
aHaJi3 BIUIUBY OCHOBHHUX TiAPOXIMIYHUX
MMOKa3HUKIB BUPOIIYBAIBHUX CTaBiB Xep-
COHCBKOTO BHUPOOHHYO-EKCIIEPUMEHTAIb-
HOTO 3aBOIy 3 BHUPOIIYBAaHHS YaCTHKOBHX
pub Ha SKiCTh PHOOMOCAAKOBOTO MaTepi-
auy.

MATEPIAJIN I METOAH

[Ipu nmpoBeneHHI AOCHIIKEHD 3aCTOCO-
BYBAJIUCH 3araJIbHONPUUHATI B TiApOXimii,
pUOHHMITBI Ta ixTionorii Mmetomu [14-16].
JlocmipkeHHsT TiAPOXIMIYHUX —TTOKa3HU-
KiB BUPOIIyBAJLHUX CTaBiB [-ro mopsaxy
(NeNe 2, 3,9, 10, 11, 12, 13, 15, 16) Bu-
KOHYBaJIMCs Ha 6a3i XepCOHCHKOTO BUPOO-
HUY0-EKCIIEPUMEHTAIBHOTO 3aBOJY 3 PO3-
BeZicHHs yactukoBux pub (XBE3). Binbip
riApoxiMivHUX NpoO 3A1CHIOBAaBCS BIPO-
JIOBX BereTariiHoro nepioxy 2021 p. Bix
BECHH /IO OCEHI.

3araqoM MPOTATOM JOCIHKEHb OII-
panboBaHo 81 mpoOy y 9-tu craBax (iH-
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sample from three sites of the pond) ac-
cording to 14 physicochemical parameters,
which included the gas regime, physical
properties, mineral and ionic composition
of water, the content of biogenic, organic
and specific pollutants. Normative values
of water quality for various types of fish
are given in SOU - 05.01.-37-385:2006,
which are closely related to the nature of
the soil and other factors [17]. Chemical
analysis of water samples was performed
in the field with a Palintest 7100 multipar-
ametric photometer and the laboratory of
the Kherson State Agrarian and Economic
University, Department of Aquatic Biore-
sources and Aquaculture. The concentra-
tions of oxygen, free hydrogen ions, and
temperature were determined by the ex-
press method with a portable multimeter
AZ86031 and a multiparametric photom-
eter Palintest 7100.

The growth of fish seeds (common,
grass, silver, and bighead carps) was stud-
ied with the help of test catches, which
were carried out with small-mesh fish-
ing gears. At the same time, the average
weight was determined separately for each
fish species, linear growth, gut fullness in-
dex, and Fulton’s condition factor. Intes-
tines were preserved in a formalin solution
(4-10%) [15]. The material was processed
in a quantitative-weight way by individu-
al examination of digestive tracts. At the
same time, fat content, color of food, gut
fullness index were determined. Ichthyo-
logical studies were based on test catches,
during which weighing and a set of meas-
urements were carried out [16].

STUDY RESULTS AND THEIR
DISCUSSION

In the context of the defined goal, the
dynamics of the hydrochemical parame-
ters of the experimental ponds was studied

TerpoBaHa Mpoda 3 TPHOX TOYOK CTaBY)
3a 14 (i3uko-XiMIYHUMH TOKa3HUKAMH,
10 BPaxOBYBaJM Ta30BHU peXuM, (i3nd-
Hi BJIACTUBOCTi, MiHEpaJbHUN Ta 10HHUM
CKJIaJT BOJIH, BMICT 010T€HHUX, OpTraHIYHUX
Ta crnenu(piuHuX 3a0pyIHIOBAIBHUX PEUO-
BHH. HopMaTHBHI MOKa3HUKHU SKOCTI BOAH
JUIs pi3HUX BUAIB pubu HasezeHi B COY —
05.01.-37-385:2006; BoHM TiCHO ITOB’I3aH1
3 XapaKTepoM IPYHTIB Ta IHIIUMU YHHHU-
kamu [17]. XiMiuyHWiA aHami3 mpod BoAM
BUKOHYBAaBCS B IIOJIbOBUX YMOBAX MYJIBTH-
napaMeTpudHuM ¢GoromeTpom «Palintest
7100» y maboparopii XepcoOHCHKOTo Jiep-
JKaBHOTO arpapHO-cKOHOMIYHOTO YHiBep-
curety kadenpu BoAHUX OiopecypciB Ta
aKBaKyIbTypH. EKcmpec-MeTonoM BH3Ha-
Yalli KOHIIEHTPALiI0 KHCHIO, BUIBHUX 10-
HIiB BOJHIO, TEMIIEPATYPy — MOPTATHUBHUM
MynbTUMETpoM «AZ86031» Ta MymbTH-
napaMeTpudHuM ¢poromeTpom «Palintest
7100%.

Picr  pubGonocamkoBoro Marepiairy
(xopor, Oinuit aMmyp, TOBCTOJIOOMKH) JHO-
CIIIKYBaJIH 332 JOIOMOTOI0 KOHTPOJIBHUX
00JIOBIB, SIKI MPOBOAWIN JpPiOHO-YapyH-
KOBUM 3HApsIIAM JIoBy. Ilpy oMy BU-
3HAUYaJld CEPEIHIO0 Macy OKPeMO JUIs KOX-
HOTO BWJIY pHOM, JMIHIHHHUN pICT, 1HICKC
HAIllOBHEHHS KHIIEYHHKIB, BrOJOBaHICTh
3a ®ynproHoM. DiKCyBaHHS KHIICYHH-
KiB TNPOBOAMIM Yy pPO34MHI (hOopMamliHy
(4-10%) [15]. Marepian 00poOIsIIH KiJTb-
KiCHO-BaroBUM CIIOCOOOM IUISIXOM iHIU-
BiJlyaJIbHOTO TIEPEIVISIy TPABHUX TPAKTIB.
OnHOYAaCHO BU3HAYAIHM SKUPHICTH, KOJIp
Ki, CTyMiHb HAIIOBHCHHS KHIICYHHKIB.
IxTionoriuni gocmigkeHHs 6a3yBanucs Ha
KOHTPOJIBHHX JIOBAX, B MPOIEC] AKUX OyI10
MIPOBEJICHO 3Ba)KYBAaHHSA Ta KOMIUIEKC BU-
MiproBaHb [16].

PE3YJIBTATU JOCJIIXEHb
TA IX OBIrOBOPEHHS

Y KOHTEKCTI BU3HAYEHOI MeTH Oyio
JTOCITI/PKEHO TMHAMIKY TiAPOXIMIYHUX TIO-
Ka3HHUKIB JOCIIAHUX CTaBIB IOCE30HHO.
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seasonally. The ponds 3, 9, and 10 were
analyzed in the spring period (Table 1).

The water transparency in the spring
was rather insignificant. Its highest val-
ues were recorded in the pond 9, where
transparency reached 0.6-0.8 m with an
average value of 0.65 m. In the ponds 3
and 10, water transparency was 10 cm less
than in the ninth. Accordingly, the amount
of substances suspended in the water was
also elevated and ranged from 65.0 to 75.0
g/m?, with normative values in ponds up to
25.0 g/m?.

Despite this, the values of organic
substances in the spring were within the
normal range: permanganate oxidizability
(PO) — 15.6-23.3 mg O/dm?®, dichromate
oxidizability (BO) — 30.2-45.6 mg O/dm’,
biological oxygen demand (BOD,) — 3.4—
3.7 mg O,/dm’ (Table 2).

Thus, the study results showed that
there were no disturbances in the gas re-
gime of the ponds in the spring, the main
biogenic elements in the composition of
water also did not exceed the normative
values for ponds of this type.

At the same time, the values of total

VY BecHsSHUWI Tepiol aHANI3yBald CTaBH
NoNe 3,9, 10 (tabm. 1).

[Ipo3opicTs BoaM BecHOO Oyiia TOCHTH
He3HauHa. HaliBumm 1i 3Ha4eHHs BigMiva-
JUCh y ctaBy Ne 9, ne mpo3opicTh csrajia
0,6-0,8 M, 13 cepennim 3HaueHHAM 0,65 M.
VY craBax Ne 3 ta 10 nipo3opicTh Box Oyia
Ha 10 cM MeHIa, HiX y JeB’sTomy. Bin-
MOBITHO JIO I[OTO, KIJBKICTh 3aBUCIIUX Y
BOJIl PEYOBHH TaKoX Oyla MiABHILEHOO i
KOJIMBAIach B Mexkax 65,0-75,0 /M, mpu
HOPMATHBHUX 3HAYEHHSIX Y CTaBax Jo
25,0 /M.

[Mompu 11e, 3HAYEHHS MOKA3HUKIB KOH-
[EHTpAaIlii OpPraHIYHUX PEYOBUH HABECHI
nepeOyBanyd B MeXax HOPMH: IIepMaHra-
HaTHa okucHIoBaHicTh (I10) — 15,6-23,3
mr O/mm®, GixpomMaTHa OKHCHIOBAHICTh
(BO) — 30,2-45,6 mr O/om>, Giosoriune
cnoxuBanus KucHw (bCK;) — 3,4-3,7 mr
O,/nm* (Tabum. 2).

Otxe, pe3yabTaTH MOCHTIIKeHb ITOKa-
3aJM, 110 TOPYIICHb y Ta30BOMY PEKHMI
CTaBIB HaBECHI HE BiAMIYalIOCh, BMICT OC-
HOBHHUX O10T€HHUX €JIEMEHTIB Y CKJIaJIi BOJ
TaKoXK HE MEPEBHUINYBAB 3HAYCHHS HOpMa-
THUBHUX MTOKA3HUKIB JUIS CTABIB IIOTO THITY.

Table 1. Hydrochemical parameters of ponds of the KPEH in the spring period

(averaged data by ponds for April-May)

pond Ne Normal values/
Parameter 3 9 10 Maximum allowable
limits[17]

Water transparency (m) 55 65 50 0.75-1.0
Amount of suspended substances (g/m?3) 68.0 54.0 70.0 25/30
Hydrogen ions (pH) 8.5 8.6 9.0 7.0-8.5/6.8-8.0
Dissolved oxygen (O,, mg O,/dm?) 6.3 6.8 6.5 6.0-8.0/ <2.0
Biochemical oxygen demand for 5 days
(0D, mg 0./ dyrig) ¥ 36 34 37 1.0-6.0/3.0
Permanganate oxidation (PO, mg O/dm?3) 23.3 15.6  18.8 15.0/25.0
Bichromate oxidability (BO, mg O/dm?3) 36.1 30.2 456 50
Ammonium nitrogen (mg N/dm?) 1.3 1.0 1.5 2.0/2.5
Nitrites (mg N/dm?) 0.008 0.006 0.007 0.1/0.2
Nitrates (mg N/dm?3) 0.16 0.25 0.18 2.0/3.0
Phosphorus phosphates (mg P/dm3) 0.06 0.06 0.06 0.5
Total mineralization (mg/dm?3) 488.0 470.0 473.0 1000
Fe*2 Fe** (mg/dm3) 1.1 1.2 1.6 1.0
Chlorides (mg/dm3) 48.5 52.4  49.3 50-70
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Table 2. Hydrochemical parameters of ponds of KPEH in the summer period

(averaged data on ponds for June)

pond Ne Normal balues /
Parameter Maximum allowable

9 10 11 12 13 15 16 limits [17]
Water transparency (m) 0.45 040 0.40 0.40 0.35 0.40 0.40 0.75-1.0
Amount of suspended 2, g 820 880 1040 89.0 90.0 25/30
substances (g/m?)
Hydrogen ions (pH) 8.6 9.0 8.7 8.6 9.0 8.8 9.1 7.0-8.5/6.8-8.0
Dissolved oxygen (0, 55 56 48 54 35 31 46  6.0-80/me<20
mg 0,/dm?)
Biochemical oxygen
demand for 5 days 6.2 5.5 4.3 4.0 3.0 3.0 4.1 1.0-6.0/3.0
(BOD,, mg 0,/dm?)
Permanganate oxidation
(PO. mg O/dm?) 35.6 389 489 364 53.0 330 314 15.0/25.0
Bichromate oxidability
(BO, mg 0/dm?) 50.2 59.6 542 538 784 684 641 50
Ammonium nitrogen
(mg N/dm?) 1.1 1.8 1.6 2.7 2.3 2.8 1.6 2.0/2.5
Nitrites (mg N/dm3) 0.120 0.160 0.150 0.110 0.068 0.073 0.065 0.1/0.2
Nitrates (mg N/dm?3) 0.28 0.36 034 037 052 0.28 0.29 2.0/3.0
Phosphorus phosphates o) 46 034 031 066 042 038 0.5
(mg P/dm?)
Total mineralization 470.0 473.0 478.0 457.0 461.0 482.0 490.0 1000
(mg/dm?)
Fe*? Fe** (mg/dm3) 1.7 1.9 1.5 1.7 1.6 1.8 1.4 1.48-1.97
Chlorides (mg/dm?3) 524 493 593 574 736 641 61.0 50-70

mineralization and chlorides in the ponds
generally corresponded to their average
values in the Kardashyn estuary, from
where the main water supply to the ponds
of KPEHCCEFF is carried out [18]. Accord-
ing to its physical and chemical parame-
ters, the source of water supply meets the
regulatory requirements for warm water
carp farms.

In the summer period, the hydrochem-
ical regime of the ponds 9, 10, 11, 12, 13,
15 and 16 was higher than the maximum
permissible values for some parameters
(Table 2).

Due to a more efficient course of bio-
logical and hydrochemical processes, the
water transparency in the ponds decreased
to 0.35-0.45 m. The content of suspended
substances in water increased proportion-
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V Toi1 ke yac, BeTHYMHH 3arajabHol Mi-
Hepaji3alii Ta KOHLUEHTpalii XJIOpHIiB Yy
CTaBax 3arajioM BIJIOBIJaJId CEPEITHIM X
3HaueHHsAM y KappammHcekoMy ITHMaHi,
3BIIKM BEIETHCS OCHOBHE BOJOIIOCTAYaH-
Hsa craiB XBE3 [18]. 3a cBoimu ¢izu-
KO-XIMIYHUMH TIapaMeTpamMH JKEPEIo BO-
JIOMIOCTAYaHHs BiNMOBiZa€ HOPMATHBHUM
BAMOTaM JUISl TEIJIOBOAHUX KOPOIOBUX
rOCIOAapCTB.

VY niTHIM TIepioJ] T1APOXIMIYHIHA PEKUM
craBiB NeNe 9, 10, 11, 12, 13, 151 16 3a
NIeSIKIMH TTOKa3HUKaMH ITePEBUIITyBaB I'pa-
HUYHO JIOMYCTUMY HOpMY (Tabm. 2).

Yepes edexTuHImmMA nepedir Giomno-
TYHUX Ta TIIPOXIMIYHUX MPOLECIB, Y CTa-
Bax MPO30PICTh BOIU 3HM3MWIACh 10 0,35—
0,45 m. [IpomnopiiifHO 301IBIIUBCS BMICT
3aBUCIINX Y BOJI PEUOBHH, IO 3yMOBJIECHO
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ally, which was due to their mainly organic
origin. In the ponds 13, 16, 15, 12, their
amount was close to 90 g/m?® and more (the
pond numbers here and below are given in
order of decreasing value of the parameter
under consideration). The highest values
were recorded in the pond 13 — 104.0 g/m’.

A partial deficiency of dissolved oxy-
gen content was recorded in the ponds 15
and 13, which was extremely unfavorable
for the nutritional activity of fish seeds
and was accordingly reflected on the fish
length and weight. Similar conditions, but
with a larger range of values, occurred in
other experimental ponds. This picture is
explained by a sharp increase in the con-
tent of organic substances in the ponds
against the background of increased air
and water temperatures. Exceeding the
amount of organic substances according to
the PO indicator was recorded in all ponds,
especially in No. 13 (53.0 mg O/dm®) and
No. 11 (48.9 mg O/dm®). BO values were
the highest in the ponds 13, 15, 10; in oth-
ers, they were marginal for fish farming.
At the same time, an increased content of
ammonium nitrogen was recorded in the
ponds 15, 13, and 12.

The contents of biogenic substances
were also elevated. Nitrites had elevat-
ed values in the ponds 9, 10, 11, 12; the
highest content of total iron was recorded
in the ponds 10, 15, 12, 9. The content of
phosphates has more than doubled com-
pared to the study conducted in the spring.
The highest content was recorded in the
ponds 9 and 10. The mentioned dynam-
ics is connected with the active develop-
ment of phytoplankton in the ponds at this
time, which is typical for this period. The
most organically polluted were the ponds
13, 15, 16 and 10. The increased content
of organic substances, high water and air
temperatures, the longest duration of day-
light in the year together led to the active
vegetation of plankton microalgae. Op-
timal conditions for growing fish were in

X TIepeBaKHO OPTaHIYHUM TTOXOKECHHSIM.
V craBax NeNe 13, 16, 15, 12 iX KIIBKICTB
Oyma 6mu3pkoro 10 90 r/m? i Ginbie (HO-
MEpHU CTaBiB TyT 1 JlaJli HaBEJCHO y IO-
PAAKY 3MCHINCHHS BEJIIMYMHU IapameTpy,
o po3naaaeTbes). Hailbinbii 3HaueHHS
BigMivamuch y ctaBy Ne 13 — 104,0 r/m?.

YactkoBuid J1eilUT POZYMHEHOTO Y
BOJli KUCHIO BiMiyaBcs y cTaBax 15 ta 13,
1o Oyno BKpail HECHPUATIUNBHUM JUIS Xap-
YOBOT aKTUBHOCTI pUOOTIOCAIKOBOTO MaTe-
piaiy i BilOBiIHO MTO3HAYAIOCH HA JIIHIH-
HO-MAacoBHX IOKa3HHKax. [lomiOHi ymo-
BH, ajic¢ 3 OULIBIIMM Jialra30HOM 3HA4YCHb,
CKJIAJIMCS 1 B IHIIMX OOCIIAHUX CTaBax.
Taka KapTHHA MOSICHIOETHCS Pi3KUM 3pOC-
TaHHSAM BMICTY OpraHIYHHUX PEYOBHH Y
cTaBax Ha (hOHI MiJBUILEHOI TEMIIEPaTypH
MOBITPs Ta Boju. [lepeBHIIEHHS KIIBKOCTI
OpraHiuHUX PEYOBHH 3a Moka3HukoM I10
BIIMIYaJIUCh B YCIX CTaBax, 0COOJMBO Y
Ne 13 (53,0 mr O/am®) ta Ne 11 (48,9 mr O/
1mm?). Tlokasuuku BO HaibiapmmMu Oyimu
y craBax NeNe 13, 15, 10; B iHIIMX BOHH
MaJId TPaHWYHI JUI1 BEACHHS PHOHHUIITBA
3HayeHHs. OHOYACHO, BiAMIYaBCs IIiBH-
IICHUH BMICT aMOHIHOTO a30Ty y cTaBax
NeNe 15,13, 12.

KoHmeHTpariiss 0ioreHHUX pPEYOBUHH
TaKOXX Maja MiABUIIEHUH piBeHb. BMicT
HITPHUTIB MaB 301JIbIlIEH] 3HAYCHHS Y CTa-
Bax NeNe 9, 10, 11, 12; HaiiBUIIUI BMICT 3a-
raJIbHOTO 3aJTi3a BiqMiyaBcs y craBax NoNe
10, 15, 12, 9. Konuenrpauist ¢pocdaris y
MOPIBHSAHHI 3 JIOCHIDKCHHSMH, TPOBEIe-
HUMHU BECHOIO, 3pocia OiNbII HiX yABiui.
HaiiOinpmmii BMIiCT BigMidaBcs B CTaBax
NoNe 9 ta 10. 3a3HayeHa TuHaMika OB’ si-
3aHa 3 aKTHBHUM PO3BUTKOM (DiTOILIIaHK-
TOHY y CTaBax y el yac, 1o mpuTaMaHHO
JUTsl TaHHOTO Tiepiomy. [TigBuIieHuit BMicT
OpraHiYHUX PEYOBHH, BUCOKI 3HAYCHHS
TEMIIEPaTyPH BOJIHU Ta IMOBITPsI, HAUOTBIITA
BIIPOJIOBXK POKY TPHBAIICTh CBITIOBOTO
JTHS Y CYKYITHOCTI TIPU3BEIH JI0 aKTHBHOL
BereTanii MIiKpOBOJOPOCTEH IUTAHKTOHY.
Haii6inb1r opraniyHo 3a0pyAHCHUMH BHSI-
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the pond 9, the same trend was observed
here and in other seasons of the year. The
assessment of the chemical composition of
water in the autumn period was carried out
in the ponds 2, 3, 9 and 11 during Septem-
ber 2021 (Table 3).

The transparency of water in the nurs-
ery ponds of KPEHCCFF increased in au-
tumn, the amount of suspended substances
in water decreased, which is mainly due to
the suppression of the development of phy-
toplankton in the ponds [19]. The amount
of organic substances in the studied ponds,
in comparison with the summer period,
decreased. This is also confirmed by a
significant decrease in phosphate content,
namely from 0.40—0.80 to 0.12—0.20 mg P/
dm?. The level of nitrites in ponds fluctuat-
ed within the normative values (0.08—0.09
mg/dm?), on the other hand, chlorides in
all ponds exceeded the normative values,
ranging from 57.4 to 82.3 mg/dm®. Only
in the pond 9 did their quantity increased,
which we associated with the peculiarities
of technological processes in this season of
the year and the accumulation of organic

ek ctaBu NeNe 13, 15, 161 10. Onru-
MaJIbHI yMOBM JAJISI BUPOIILYBaHHA pub
cthopmyBamucst y ctaBy Ne 9, ananoriuna
TEHCHIIIS BiIMiYaiach TyT 1 B iHIII ce30-
HU poky. OIIHKY TOKa3HHKIB XIMIYHOTO
CKJIaJy BOAU B OCiHHIHN mepios NpOBOIUIH
B ctaBax NeNe 2, 3.9 Ta 11 BpogoBxk Be-
pecus 2021 p. (tabm. 3).

[Ipo3opicTe BOOM y BHPONIYBATEHUX
craBax XBE3 BoceHH 301bIIHIIACE, Killb-
KICTh 3aBHCJIHMX Y BOJI PEYOBUH 3MCHIITH-
JIack, 10 NEPEBaXKHO MOB’S3aHO 3 MPUTHI-
YEHHSM PO3BUTKY ()ITOIUIAHKTOHY B CTa-
Bax [19]. KinbkicTh OpraHidYHUX PEUOBUH
y JOCII/PKyBaHUX CTaBaX, B TOPIBHSIHHI
3 JITHIM TIepioioM, 3HU3MIAck. Lle Takox
MIATBEPIKYETHCS 3HAYHUM 3HIDKCHHIM
BMicTy Qocdari, a came Bin 0,40-0,80
o0 0,12-0,20 mr P/mm>. PiBeHb HITPHUTIB B
CTaBax KOJIMBABCS B MEXaX HOPMATHBHUX
snagenb (0,08-0,09 mr/mm*); HaTOMICTB,
XJIOPHIN Y BCIiX CTaBaX IMEPEBUIYBAIH
HOPMATHBHI ITOKa3HUKH, KOJHBAIOUHCH Bij
57,4 no 82,3 mr/nm?. Jlumie y cray Ne 9
1X KIIBKICTH 301IBIINMIIACE, IO MH IIOB’S-
3y€EMO 3 OCOOJIMBOCTSMU MPOBEICHHS TEX-

Table 3. Hydrochemical parameters of water of the ponds of KPEH in the au-
tumn period (averaged data for the ponds for September)

pond Ne Normal values /
Parameter 2 3 9 ” Maxin.1u|"n allowable
limits [17]

Water transparency (m) 0.50 0.55 0.50 0.45 0.75-1.0
Amount of suspended substances (g/m?) 72 69 79 87 25/30
Hydrogen ions (pH) 8.0 8.5 8.6 9.0 7.0-8.5/6.8-8.0
Dissolved oxygen (O,, mg O,/dm?) 6.0 6.3 6.8 6.5 6.0-8.0/He <2.0
(B;‘gc,;’j’,‘;';ﬂz‘}?ﬁ?)” demand for 5 days 42 36 34 37 1.0-6.0/3.0
Permanganate oxidation (PO, mg O/dm?3) 38.2 39.6 46.9 38.8 15.0/25.0
Bichromate oxidability (BO, mg O/dm?) 526 56.4 68.1 437 50
Ammonium nitrogen (mg N/dm?3) 1.7 19 2.2 1.9 2.0/2.5
Nitrites (mg N/dm?) 0.085 0.087 0.099 0.093 0.1/0.2
Nitrates (mg N/dm?3) 0.25 0.29 0.37 0.31 2.0/3.0
Phosphorus phosphates (mg P/dm?3) 0.17 0.19 0.20 0.12 0.5
Total mineralization (mg/dm3) 636.0 561.0 570.0 673.0 1000
Fe*2 Fe*? (mg/dm?) 1.1 17 16 1.8 1.48-1.97
Chlorides (mg/dm?3) 69.3 57.4 78.6 82.3 50-70
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residues in the bed of the pond during the
growing season. However, despite the de-
crease in their quantity, the pond waters of
the hatchery in September remained quite
saturated with organic substances, the
amount of which exceeded the permissible
technological norms [6, 7].

Due to a decrease in the degree of or-
ganic pollution in the ponds of KPEHC-
CFF, the oxygen regime normalized in au-
tumn, the values of the BOD;, did not rise
to critical levels. At the end of the growing
season in the ponds, there was a gradual
increase in the salt content in water, which
was caused by their accumulation in the
bed of the ponds when the amount of fresh
water decreases due to evaporation. If at
the beginning of the production season in
the ponds, the total mineralization ranged
from 470 to 490 mg/dm?, then in autumn
their values were 560 to 680 mg/dm?.

The analysis of the length and weight
age-0+ fish in nursery ponds in June in-
dicated normative and above-normative
values of growth and weight gain in this
period. The highest average weight of
planktonophagus silver and bighead carps
was demonstrated in the ponds 10, 12, and
13, ranging from 11.8 to 20.3 g, respec-
tively. In other ponds, the average weight
of these species did not have significant
fluctuations and averaged from 8 to 11 g.
The Fulton condition factor was at the lev-
el of 1.2-2.2, which indicated a sufficient
supply of natural feeds in the form of phy-
toplankton and zooplankton (Table 4).

Grass carp in all ponds had significant
fluctuations in average weight from 15.4
to 23.4 g respectively. Average condition
factor ranged from 1.4 to 2.0, in the pond 7
the condition factor of carp was the highest
among other species and was 2.9.

The determined values allow stating
that grass carp is most provided with suit-
able and diverse feeds not only in the form
of higher aquatic vegetation, which at this
age is practically not available for con-

HOJIOTIYHUX TIPOIIECIB Y JAHUW CE30H POKY
Ta HAKOMUYEHHSIM OPTaHiYHUX 3aJIHIIKIB
y JIOXKI1 CTaBy 3a BereTariian nepioa. On-
HaK, HE3BAKAIOUHU HA 3HIKEHHS X KiJTbKO-
CTi, CTaBOBI BOJIM 3aBOJIY Y BEPECHI JIHIIa-
JUCh JOCUTh HACHYECHHMHU OPraHiYHUMHU
PEUOBMHAMH, KIIBKICTh SKHX TEPEBHUIILY-
Bajia JOMYCTUMI TEXHOJIOTI4HI HOpPMHU [6,
7]. 3a paxyHOK 3HWXCHHS CTYIICHS Opra-
Hi4HOTO 3a0pynHEeHHs, B cTaBax XBE3 Bo-
CEHH HOPMAJIi3yBaBCsS KHCHEBHH PEXUM,
3Ha4eHHs nokasuuka BCK, 1o kpurnunux
BIIMITOK He mmiifiManuck. HanpukiHiii Be-
reTanifHOro mepiofy B cTaBax BilOyIOChH
MOCTYIOBE 30UIBIICHHS BMICTY COJICH Y
BOJ, 1[0 3YMOBIICHO HAKOMUYEHHIM iX Y
JIOXKI CTaBiB NPHU 3MEHIICHHI KUIBKOCTI
MPiCHOI BOJIM 33 PaXyHOK BHIIAPOBYBAHHSI.
SIKmIo Ha MOYaTKy BUPOOHHYOTO CE30HY y
CTaBax 3arajJbpHa MiHepami3alis KOIMBa-
jack B Mexax 470—490 mr/am?, To BoceHH
ii 3Ha4eHHs cTaHOBMWIN 560680 Mr/mm>.

AmHami3 JiHIFHO-MacOBUX ITOKa3HHUKIB
IBOTOJIITHEOI MOJONI Y BHPOIIYBaIbHUX
cTaBax B YCpPBHI CBITYHUTH PO HOPMATHBHI
1 HaJIHOPMATUBHI MOKa3HUKHU POCTY 1 Ma-
COHAKOIMYCHHS B IIeH mepioa. Haioinpnry
CEpe/IHI0 MacCy IUIAHKTOHOIIHI TOBCTONO-
OWKM JeMOHCTpyBalu B ctaBax NeNe 10,
12 i 13 — BignmosigHo, Bix 11,8 mo 20,3
r. Y HIMX cTaBax CepemHs Maca TOBCTO-
JOOMKIB HE MaJla 3HAYHUX KOJHMBAaHb 1 B
cepenHboMy ckiagana Big 8,0 mo 11,0 .
Bcranosnena BrogoBaHicThb 3a OynsToHOM
nepeOyBaia Ha piBHi 1,2-2,2, 0 CBiTYUTH
PO TOCTATHIO 3a0€3MEeYEeHICTh MPUPOTHU-
MH KOpMaMH¥ y BUDIIAII (iTo- 1 300TIIaHK-
TOHY (Tab. 4).

Bimuit aMmyp B ycix cTtaBax MaB 3Ha4Hi
KOJIMBAHHSA 33 CEPEIHBOI0 MAaCcOK — Bif-
moBigHo, Bix 15,4 mo 23,4 r. BrogoBaHicThb
B CepeIHbOMY KonmuBasach Bin 1,4 mo 2,0,
a B ctaBy No 7 cepen iHIINX KOPOIIOBHX Y
amypa Oyna Haii0inbIIo0 1 cTaHOBUIA 2,9.

BuzHaueHni BeIMYMHH OAIOTH 3MOTY
CTBEpKYBATH, L0 aMyp HaiOinblIe 3a-
Oe3rneYeHUd BiIOBITHUMH Pi3HOSKICHH-
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sumption, but also microscopic algae, zoo-
phytos, etc. Common carp in nursery ponds
of the 1st order demonstrated high linear
growth at the level of 10.7 - 12.3 cm. Fluc-
tuations in the average weight were from
29.5 to 41.6 g. The Fulton’s condition fac-
tor was at a sufficient level, ranging from
1.7 to 2.3, respectively. The analysis of fish
lengths and weights in nursery ponds in
August indicates a significant weight gain
and an increase in linear growth compared
to July. The average weight of planktono-
phageous silver and bighead carps ranged
widely from 11.9 to 36.12 g, averaging
18.47 g across ponds. At the same time,
the their lenghts increased to 13.2 cm. The
Fulton’s condition factor during the month
decreased to 0.9 - 1.7, which we associat-
ed with the deterioration of water quality
and, as a result, a decrease in feeding activ-
ity against the background of a depressed
state of the body. As a result of growing,
a decrease in the intensity of growth and
weight gain of silver and bighead carps
was recorded, their values at the end of
October were within the normative limits
-20g (L=11.56 cm, Q = 20.18 g), while
the increase was almost in three months
(August - October) amounted to only 5 g.

This is evidenced by a decrease in
the general gut fullness index from June
to September, respectively, these values
in July averaged 129.250/000, in August
there was a decrease to 91.90/000, and in
September the lowest value was 500/000.
The condition factor reflected a similar
situation, a decrease from mid-summer to
late September ranging from 1.64 to 1.30.

The average weight of grass carp var-
ied widely from 16.5 to 26.18 g, averaging
21.4 g across the ponds. The condition fac-
tor of grass carp was at a sufficient, almost
the same level, ranging from 1.5 to 2.0.

In almost one month, common carp
increased its weight in August from 38.15
to 66.19 g, against 29.5 - 41.6 g, reaching
the average weight of ponds at the level

MH KOpMaMH HE TiIbKH y BUDJISAII BHIIOI
BOJISTHOI POCITUHHOCTI, SIKa B I[bOMY Bii
MPaKTHIHO HEJOCTYIIHA IS CTIOKHUBAHHS,
anme W MIKPOCKOIIYHHMHU BOJOPOCTSIMH,
300(itocom Tomo. Kopon y BupomyBajb-
HUX CTaBax [-ro mopaaKy 1eMOHCTPYE BU-
COKi TIOKa3HHKH JITHIHHOTO POCTY Ha PiBHI
10,7-12,3 cm. KonuBaHHs cepeHbOi Macu
cra”oBwiM Big 29,5 mo 41,6 . Bromosa-
HICTh nepeOyBasla Ha JOCTaTHHOMY PiBH,
CKJIaJafouM, BIAITOBIZHO, 32 CTaBaMH BiJ
1,7 no 2,3 3a ®ynsroHom. I[IpoBenenuit
aHaJTi3 JIHIHHO-MaCOBHX ITOKa3HUKIB Y BH-
POIIYBaJIbHUX CTaBaX y CEPIHI CBIIYUTH
PO 3HAYHI HAKOITMYEHHS Mach 1 301b-
HIEHHS JIHIMHOTO POCTy B NOPIBHSHHI 3
JUITHEBIMH TTOKa3HUKamu. CepenHs mMaca
TUTAHKTOHOIIHUX TOBCTOJNIOOMKIB KOJHBa-
Jach B MIMPOKKMX Mexax — Big 11,90 mo
36,12 1, cTAaHOBIISTYM B CEPETHBOMY Y CTa-
Bax 18,47 1. [Ipu npoMy JiHIAHI PO3MipH
30impmmInck g0 13,2 cM. BrogomanicThb
3a MicAIlb HAryay 3MeHtmiacs o 0,9—1,7
3a OyIbTOHOM, II0 MH OB’ A3yEMO 13 T0-
TIPIICHHSM SIKOCTI BOIW 1, SIK HACIIiJOK,
3MEHIIICHHSAM Xap40BOi aAKTUBHOCTI Ha TIIi
MPHUTHIYEHOTO CTaHy OpraHi3My. B pe3yiib-
TaTi BUPOLIYBaHHS, 32 JIiHIHHO-MAaCOBUMU
IIOKAa3HUKAMM 1 BrOJOBAHICTIO BiAMI4€HO
3MEHIICHHS! IHTEHCUBHOCTI POCTY 1 Maco-
HAKOITMYCHHS Y TOBCTOJIOOWKIB: iX TOKa3-
HUKH HalpUKIHI[ XOBTHS OyaM B MeXax
HopMmatuBHuUX — 20 r (L = 11,56 cM, Q
= 20,18 r), mpu 1bOMYy HpPUPICT Mailxke
3a TpH MicsIll (CeprieHb—KOBTCHbB) CKJIaB
nuie 5 . CBITYEHHSM LbOTO € 3HIKEHHS
3 UEePBHJ 110 BEPECEHb 3arajIbHOTO 1HICKCY
HAaNOBHEHHS KHIIEYHHKA, BIAMOBIAHO IIi
MOKa3HUKHU B JIMIHI CTAHOBHWJIM B CEpel-
HbOMY 3a ctaBamu 129,250/000, B cepmHi
crioctepiraiock 3HkeHHS 10 91,90/000,
y BepecHI — HaWHIKYMK TIOKa3HUK —
500/000. BromoBanicTh BijoOpakana mo-
IIOHY CHUTYyallil0; 3MEHIICHHS 3 CepeIuHH
JIiTa 10 KiHelb BepecHs nepedyBayia B Me-
*kax Bix 1,64 no 1,30.

[Toka3HWKU cepenHbol Macu OiIoTOo
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of 47.9 g, which allows stating about high
weight gain and linear growth twice as
much as normative. The condition factor
of common carp in almost all ponds was at
a sufficient level of at least 2.0. At anatom-
ical dissection, the intestines were visually
maximally full, and fatness was 4 points
on the Prozorovskaya scale.

CONCLUSION AND
PERSPECTIVES OF FURTHER
DEVELOPMENT

The assessment of the main parameters
of the hydrochemical regime of water in
the nursery ponds of the State Institution
“Kherson production and experimental
hatchery for the cultivation of common
freshwater fish “ showed that some of them
were characterized by significant fluctua-
tions during the growing season of the
year, which are mainly related to the stages
of technological processes, the intensity of
use of certain ponds and climatic peculari-
ties of the region.

Pond water was significantly saturated
with organic and biogenic substances. In a
number of ponds, an excess of the values
of BO, BOD,, periodically those of PO
were recorded. The peak of organic pollu-
tion of stagnant waters occurs in the sum-
mer-autumn period. At this time, the con-
tent of nitrogen-containing compounds,
phosphates, and total iron increases in the
water; outbreaks of phytoplankton devel-
opment (water bloom) were recorded.

amypa KOJHBAIIUCS B ITHPOKUX MEXKaX —
Bix 16,5 10 26,18 1, B cepeAHbOMY CTaHOB-
ssgun 3a ctasamu 21,4 . Brogosanicts 0i-
Joro amypa Oyia Ha JOCTaTHbOMY, Maibke
OJTHAKOBOMY PIBHI, KOJHBAKOYHCH Bif 1,5
1o 2,0.

Maiixe 3a OJUH MICSAIH KOPOIT 301JTb-
IIMB CBOi MACOBi MOKAa3HWKU B CEPIHI 3
38,15 mo 66,19 1, mporu 29,50-41,60 1,
JOCATHYBIIK CEPEIHBOI MacH y CTaBax
Ha piBHI 47,9 T, 110 JTa€ MOYJIUBICTh KOH-
CTaTyBaTH BHCOKI TOKa3HUKH MAaCOHAKO-
MMUYCHHS 1 JIIHIHHOTO POCTY, BABIUI BHIII,
HDK HOpMaTHBHiI. BropmoBaHicTh kopoma
MPaKTUYHO y BCIX cTaBax nepeOyBana Ha
JIOCTaTHBOMY piBHI — He MeHe 2,0. ITpu
AQHATOMIYHOMY PO3THHI KHIIICYHUK Bi3y-
albHO OYB MaKCHMalbHO HAIIOBHCHUM,
a JKAPHICTh CKJanana 4 0aju 3a MIKaIok
IIpo30opoBCHKOI.

BUCHOBKHM TA NEPCIEKTHBH
HOJAJIBIIOI'O PO3BUTKY

OmniHka OCHOBHHUX ITOKa3HUKIB TiJpo-
XIMIYHOTO PEKUMY BHPOIIYBaJTbHUX CTa-
BiB JlepaBHOI YCTaHOBU «XEPCOHCHKHIA
BUPOOHUYO-CKCIICPUMEHTANBHUA ~ 3aBOJ
0 PO3BEICHHIO MOJIOJII YACTUKOBHX PHOY
MoKazaja, 10 OKPEMHM i3 HUX MpUTaMaH-
Hi 3HaYHI KOJIMBAaHHS BIIPOJOBXK BeTeTAalli-
HWHOTO Tepiomy POKY, SKi MEPEeBaKHO II0-
B’SI3aHi 3 eTalaMH NPOBEIEHHS TEXHOJO-
TYHUX MPOLECIB, IHTEHCUBHICTIO BUKOPH-
CTaHHS OKPEMHUX CTaBIB Ta KIIIMATHIHUMHU
0COOJIUBOCTSIMU PETiOHY.

Bona craBiB Oyia 3Ha4YHO HACHYEHOIO
OpraHiyHUMH Ta OIOreHHHMMH PEYOBHHA-
MU. Y HU3LI CTaBiB (iKcyBaysocs mepe-
BUIICHHS 3HAYCHb 3a Moka3HuKamu bO,
BCK,, nepioguuno — IIO. Ilix opraniy-
HOTO 3a0pYyIHEHHS CTABOBUX BOJI MPHIIA-
JIaB Ha JIITHRO-OCIHHIH mepion. Y 1el yac
Y BOJIi ITi/IBHIIyBaIacs KOHIIEHTPAIIisI a30-
TOBMICHHUX CITONYK, pocaris, 3aranbHOTO
3amiza; (hiKCyBaJMCs CHalaxud PO3BUTKY
(ITOTUTAHKTOHY (IBITIHHS» BOJIH).

KucHeBuit pexxum CTaBiB MaB JHHAMI-
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The oxygen regime of ponds had dy-
namics opposite to the dynamics of the
content of organic substances. Despite the
sufficiently active production of dissolved
oxygen during the growing season due
to its significant biological consumption,
there was periodically, especially in the
summer months, a shortage of oxygen dur-
ing the day.

A gradual increase in the total miner-
alization of water from spring to autumn
had a hydrological and climatic genesis,
however, we never recorded exceeding the
normative values of this parameter for this
type of ponds during the study.

At the end of cultivation, the silver and
bighead carps reached the normative val-
ues (20.18 g), and the weight of grass carp
(35.31 g) and common carp — 56.35 g were
higher than the normative values. At the
same time, the tendency to a decrease in
the condition factor and Fulton’s condition
factor from mid-summer was typical for
all cultivated fish species, which prompt-
ed certain conclusions and proposals in the
direction of shortening the technological
cycle of growing fish seeds until the end
of August, when common carp and grass
carp had respectively high, almost within
normative values are at the level of 22.68
g for grass carp, 35.18 g for common carp
and more than 15.0 g for silver and big-
head carps. Such a reorientation will allow
reducing cultivation costs by almost three
months and to introduce fish seeds in the
period when they are characterized by the
best adaptation and compensatory indica-
tors.
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3. Metodika zboru i obrobki ihtiologichnih

Ky, TIPOTHJIC)KHY IHHAMIII BMICTY oOpra-
HIYHUX pedoBUH. He3Baxkaroun Ha JOCUTH
aKTHBHE NPOIYKYBaHHS PO3YHMHEHOTO
KHCHIO, Y BOJi BIIPOJOBXK BEreTaiiiHOro
Mepiomy, Yepe3 CyTTeEBE HOro OioyoTivHE
CIIOXKUBAHHS, MEPIOMYHO, OCOOIHUBO Y
JITHI MiCsI, BigMi4aBcs NeQilUT KHCHIO
IPOTATOM J00H.

[TocTynoBe 30UIBIIICHHS 3arajibHOT Mi-
Hepai3alii BOAU Bii BECHU JI0 OCEHI MaJio
T1IPOJIOTO-KIIIMATHYHUIA TEHE3HC, OIHAK,
3a3HaYNMO, 1[0 BIIPOJIOBXK MEPioxy AOCi-
JOKEHb TIEPEBUIICHHS HOPMATHBHUX 3Ha-
YEeHb [[HOT0 MOKA3HUKA JIJIsI JIaHOTO THITY
CTaBiB HAMH JKOJHOTO pasy 3a(iKCOBaHO
He Oyo.

HanpukiHIli BUpPOIIYBaHHS TOBCTOJO-
OWKHU JoCATaIN HOPMAaTHBHUX MOKA3HUKIB
(20,18 1), a MacoBi TIOKa3HHUKH 32 aMypOM
(35,31 1) i koporiom (56,35 r) Oynu BUIIH-
MU BiJ HOpMaTuBHUX. [Ipn mpoMy TeHeH-
15l 10 3MEHIIIEHHS BrOIOBAaHOCTI 1 iHAEKCY
HaIOBHEHHSI KUIICYHUKA 3 CEPEIMHM JIiTa
MpUTaMaHHa JUIsl YCiX BUPOIIYBAaHUX BU-
IIiB pHO, IO CIIOHYKAE 70 TICBHUX BUCHOB-
KiB 1 MPOMNO3HUIiHl y HANPSIMKy CKOpOYEH-
HSl TEXHOJOTIYHOTO UKy BHPOIIYBaHHS
pHOOIIOCaIKOBOTO MaTepially [0 KiHIIL
CEPITHS, KOJIA KOPOII 1 aMyp MaroTh, BiJIIO-
BiJTHO, BUCOKI, Mai’e B MEKaX HOPMATHBY
MMOKa3HUKHU MacH Ha piBHi 22,68 T — y 0i-
joro amypa, 35,18 r — y kopora i noHaa
15,00 r — y ToBcToNmoOuKiB. Taka mepeo-
pieHTAIliS TO3BOJNUTh CKOPOTHTH BUTPATU
Ha BUPOIIYBaHHS Male Ha TPH MicAIli i
MIPOBECTH IHTPOIYKIII0 PUOOIOCAAKOBO-
ro MaTepiany B TOW Iepioll, KOJH BiH Ma€e
Halikpami ajanTaniiiHo-KOMIICHCATOpHI
MTOKa3HUKH.
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