ISSN 2617-1929 (print) - Studies in History and Philosophy of Science and Technology - Vol 32 (2) - 2023

DOI: 10.15421/272330
VIIK 574.5/.6 (477.63)(09)

Ju. L. Poleva

Florida Institute of Technology, Melbourne, Florida, USA

LIFE IS LIKE A RESERVOIR INTO WHICH A SCIENTIST
WHO IS COMPLETELY DEVOTED TO HIS WORK PLUNGES

The article is dedicated to the memory of N. I. Zagubizhenko, Candidate of Biological Sciences,
a talented scientist-hydrobiologist, a true friend, a teacher, a wonderful person

E-mail: poyuliap@gmail.com
ORCIDID: 0000-0003-2812-2352

Abstract. The article is devoted to the description of the pages of the life and scientific activity of
the outstanding Ukrainian scientist N. I. Zagubizhenko, who made a great contribution to the
formation of the theoretical base on the enrichment of natural and artificial water bodies with
fodder resources in the conditions of the Steppe zone of Ukraine. Being a student of the doctor
of biological sciences, professor P. O. Zhuravel [1,2], who believed that the enrichment of the
benthic fauna of the Steppe zone of Ukraine can be carried out by introducing animal organisms
that are absent in these reservoirs, which are characterized by wide plasticity and high vitality
[9,12,15], Nadezhda Ivanovna Zagubizhenko was engaged in the study of the reconstruction of
the benthic fauna of the reservoirs of southeastern Ukraine. In connection with the instability of
the fodder base of water bodies in the Steppe zone of Ukraine, the question of the introduction
of representatives of the estuarine fauna, their habituation and inclusion in the food rations of
a number of commercial fish was and remains relevant in the current period of time. According to
the nature of nutrition, most acclimatizers are biofilters [9], for which there is a sufficient amount
of food in the form of detritus, the remains of higher aquatic vegetation, in most reservoirs of
the Steppe zone of Ukraine. The conduct and substantiation of these research works were of
a positive nature and have a significant contribution to the scientific base, theory, and practice
of enriching water bodies with fodder resources and preserving the environment. The quality of
water at all times has been and is one of the main indicators of the standard of living, therefore,
all developed societies make every effort to provide the population and economy with a sufficient
amount of water of a quality that is adequate to the requirements of the consumer. Most of the
water comes from natural sources —rivers, lakes, reservoirs, the water quality of which must
not only be assessed, but also predicted. Two main components are responsible for the quality
of water in nature —the catchment basin and the ecological system of the water body [6, p. 36].
Each of them is located in certain conditions of geography and climate, characteristic of the
region under study, in our research —the Steppe zone of Ukraine.

Key words: water bioresources, fodder base, reservoirs, acclimatization, biofilters, hydroecology,
hydrobiology
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@ropudcokuii mexnonoziunuil incmumym, Menvoypn, @nopuoa, CILIA
KUTTS SIK BOJOMMA, B SIKY MOKE IOPUHYTH CIIPABKHIN
BYEHUI, TOBHICTIO BIJZIAHUM CBOIM CITPABI

Cmamma npuceéauena nam’ami H. I. 3azybirxcenko, kanouoamy 6iono2iunux Hayk,
mananosumiil 64enii-2iopooionozy, cnpagicHLOMy 0py2zy, 64umento, NPpeKPaAcHiil 110 OUHi.

AnoTtaunisi. [IpycBsiYeHO OIUCY CTOPIHOK KUTTS Ta HAYKOBOI AISUIBHOCTI BUAATHOI YKpaiHCHKOT
BueHoi H. I. 3ary0ixkeHKo, sika 3poOnia BeIHKIiA BHECOK Y (hOpMYyBaHHS TEOPETHUHOI 6a3u 3i
30aradyeHHs IPUPOIHUX Ta IITYYHNUX BOZOHM KOPMOBHMHU pecypcamu B yMoBax CTernoBoi 30HH
Vkpainu. Yuenuis 1okropa 6ionoriunux Hayk, npodecopa I1. O. XKypasus [1; 2], sikuii BBaxkas,
110 30aradenHs JoHHOI (hayHn CrenoBoi 30HM YKpaiHK MO)KHA [TPOBOJIUTH IUISIXOM BCEJICHHS
BIZICYTHIX Yy IIIX BOJOMAax TBAPHHHUX OPTaHi3MiB, IKi XapaKTePU3YIOThCS ITUPOKOFO TUIACTHY-
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HICTIO W BHCOKOIO JKUTTECTIHKicTIO [9;12;15], Hanist IBaHiBHa 3aiiManacs BUBUEHHSAM MUTAHb
PEKOHCTPYKIIT TOHHOI (hayHH BOAOIM ITiBAEHHOTO cXomy YKpaiHu. Y 3B’s3Ky 3 HECTIHKICTIO
KopMoBoi 6a3u Bofoitm CtenoBoi 30HM YKpaiH! MUTAaHHS BCEICHHS MPEICTaBHUKIB TMMaHHOI
(hayHu, TX IPMIKMBAHHS Ta BXO/DKEHHS B XapuoBl PaI[iOHU Psly IPOMHUCIOBHX pub OyIo Ta
3aJIMIIAETHCS aKTyaJIbHUM 1 HUHI. 3@ XapaKTepoM >KMBJICHHS! OUIBIIICTh aKJIiMaTU3aHTIB €
6i0(1)iJILTpaT0paMI/I [9], nnst sikmx B Oinbrocti Booiim CrernoBoi 30HM YKpaiHU JOCTaTHBO ki
Y BUIVISL AETPUTY, SQJIMLIKIB BUILOT BOHOT pOCIII/IHHOCTl [poBeneHHs Ta OOIPYHTYBaHHS LIHX
HayKOBO-JIOCJITHMX POOIT MaJIM IIO3UTHBHUI XapaKTep Ta € BArOMUM BHECKOM JJIsl HAYKOBOT
0a3wu, Teopii 1 mpakTHKK 30araueHHs BOJOHM KOPMOBUMH pecypcamMu Ta 30epeKeHHs] HaBKO-
JIMIIHBOTO CEPEOBHIIA.

Knrouoei cnosa: Boani 6iopecypceu, KopMoBa 0a3a, BOAOCXOBHIIA, aKTiMaTH3allist, 010 iIeTpaTopu,
T1IPOEKOJIOTs, T1APOOIoIIOTis.

Introduction. The study of the reproduction of fish and non-fish resources of water
bodies in all their diversity and interrelation is one of the most important subjects addressing
the productivity of water bodies. Since this subject is aimed at solving the issues of expanding
the reproduction of aquatic organisms, the study of physiological and biochemical processes
that determine one or another quality of organisms and the rate of their reproduction is of
particular importance.

Historiography. Dnipropetrovsk Hydrobi-
ological School of Technogenically Transformed
Freshwater Ecosystems is a research team that has
been studying the hydroecosystems of freshwater
reservoirs (reservoirs, cooling reservoirs for energy
facilities, canals, rivers, lakes, etc.) for more than
90 years. The origin of the Dnipropetrovsk hydro-
ecological school was due to the need to study the
consequences of the construction of the hydroelectric
dams on the Dnepr River. The impact of the con-
struction of the hydroelectric dams on natural aquatic
ecosystems served as the basis for the emergence of
JW S4  ateam of Dnipropetrovsk hydrobiologists.

Purpose of the article. Summary of the scientific activity of the famous hydrobiol-
ogist, candidate of biological sciences, N. I. Zagubizhenko and the importance of research
as a model and scientific basis for young scientists, as well as invaluable recommendations
for the conservation of aquatic bioresources in the Steppe zone of Ukraine.

Focus of research. In general, Zagubizhenko’s attention is focused on one of the most
urgent problems of hydrobiology — the problem of clean water suitable for water supply. The
solution of this problem is necessary, first of all, to provide the population with drinking water.
Without clean water, the normal development and habitation of fish and other hydrobionts
in water bodies is unthinkable [7, p. 17-19].

The issue of rational use of various water bodies is of great importance for the national
economy, in particular for drinking and domestic water supply, fisheries, irrigation and watering
of dry agricultural lands, as sources of electricity, and transport routes. It is no secret that
in industrial areas reservoirs are used as receivers for industrial and domestic wastewater.

The primary task facing hydrobiology and ichthyology has been and remains the
elucidation of the patterns that determine the process of reproduction and loss of living
organisms, food relations between them, the study of the processes of transformation,
utilization and destruction of food resources in water bodies [8, 105-107].

In the complex of ichthyological, hydrobiological, hydrochemical, and parasitological
studies carried out by the Research Institute of Hydrobiology of the Dnipropetrovsk State
University, much attention was paid to the study of the benthic fauna of water bodies of fish
farms in the Dnipropetrovsk region [1; 2]. Materials on the benthic fauna of many water
bodies, seasonal and annual dynamics of zoobenthos, annual production and food value of
some invertebrates before N. . Zagubizhenko were practically absent.
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N. 1. Zagubizhenko. We met with Nadezhda Ivanovna back in 1987, when I was
a student of the Faculty of Biology. She is an accomplished and reputable hydrobiologist,
hydroecologist, super-expert and analyst in the field of studying benthic fauna. My emotions
and impressions from the first meeting were amazing and non-standard. Nadezhda Ivanovna
was a representative of science at its best and, at the same time, a very beautiful woman.

Early ideas about women of the scientific world were destroyed and erased, because
in my eyes a new standard of a modern scientist was built, deserving to be on the covers of
popular, scientific and glossy magazines — stately and slender with a beautiful, invariably
classic Sesson hairstyle, framing her face with graceful and bright features, eyes sparkling
with kindness and a soft smile. Nadezhda had an amazing sense of humor, smoothing out
sharp corners, saving, repainting life in brighter colors. This wonderful person, an extremely
kind and talented woman, was open to all kinds of help and support. Here is a role model,
I thought then, and perhaps it was Nadezhda Ivanovna and our friendship with her that served
as my decision to devote myself to science.

Life offered and threw up various situations, both in the scientific world and of a personal
nature. Nadezhda Ivanovna was always there, protective and supportive, gave practical and
competent advice, directed in the right direction, took care of and cared for. [ remember,
I respect, I love.

How much Nadezhda Ivanovna managed to give to the scientific world. The conclusions
of this legendary scientist, made as a result of a comprehensive study of the benthic fauna,
helped to identify and clarify the relationship of benthos with other structural elements
of water bodies. Without knowledge of the natural food supply of fish, it is impossible to
establish and maintain a rational fish economy, environmental protection [5, p. 94—100].

These considerations served as a stimulus for the formulation of research work on
the study of the benthic fauna of reservoirs of fish farms, small reservoirs and ponds of the
Steppe zone of Ukraine.

The following paragraphs describe some of the important work performed by
N.I. Zagubizhenko:

The reservoirs located in the Dnipropetrovsk region, the Steppe zone of Ukraine, and
the zone of the central steppe located in the Black Sea depression, were investigated. The
Black Sea depression is formed by Tertiary limestones covered with loess. Chernozems of
varying thickness and fertility lie on the loess.

The southern reservoir is part of the Dnieper canal, where the banks are low, and col-
lective farm arable lands and pastures reach the water’s edge. There are insignificant areas
of tree plantations on the right bank. In summer, as a result of the drawdown of the water
level, the shallow water zone noticeably dries up (Photo 2).

Photo 2. Drainage of the shallow zone of the South Reservoir as a result of a drop in the water level in
the spring (1969)
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Work to improve the fish productivity of water bodies should be based on knowledge
of their fauna, flora, biological, ecological, physiological and production properties of
invertebrates and their requirements for environmental conditions. A long-term assessment
of the expediency of introducing food objects into water bodies is impossible without
knowledge of the biology and ecology of the introduced organisms [3, 4].

For many years of scientific activity, Nadezhda conducted experiments, described
and systematized the results of observations in such areas as: qualitative and quantitative
assessment of the bottom fauna of various reservoirs of fish farms (ponds and small reservoirs)
of the Steppe zone of Ukraine; changes in the abundance and biomass of zoobenthos by
seasons and years were clarified; some of the most important aspects of the biology of mass
species of higher crustaceans have been studied; the feeding value of mass species of benthic
fauna —mollusks and higher crustaceans in the reservoirs of the Steppe zone of Ukraine was
characterized; the ways of reconstruction of the bottom fauna of reservoirs of fish farms are
outlined, in connection with economic and environmental problems.

The fish productivity of reservoirs depends on the supply of fish with food, especially
bottom organisms, since most of the fish in ponds and reservoirs of fish farms are benthivorous
(Photo 3).

Photo 3. Traces on the bottom of ponds after eating benthic organisms by hybrids of carp with Amur
carp at a double stocking density.

To control the fish productivity of water bodies, the study of the nutritional value of
benthic organisms is of great importance. The study of the food base of fish is carried out
mainly by determining the biomass of plankton and benthos [10-12]. In addition, one of
the essential tasks of understanding the food base of fish is the study of the qualitative and
biochemical composition of its components, since the objective indicators of the nutritional
value of aquatic organisms are the amount of fat, dry matter, protein, calorie content and the
degree of their assimilation by fish. The rationale for the acclimatization of estuary fauna in
reservoirs was the positive results of acclimatization activities in the reservoirs of the Steppe
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zone of Ukraine. All Liman-Caspian invertebrates, as representatives of the epifauna, live on
the ground surface and in this respect have an advantage over the infauna, burrowing deep
into the silt with oligochaetes and chironomid larvae [13—15]. When choosing acclimatization
objects, the following requirements must be observed: the introduced organisms must produce
a large number, their life cycle must proceed in the reservoir itself, the acclimatizers must
have a high food value, and the increase in their biomass.

The study of the dynamics of the biochemical parameters of food organisms makes it
possible to give a more correct objective description of the food base for fish. And only with
a combination of biological data on the quality and quantity of aquatic organisms, and with
knowledge of their nutritional value, the degree of their digestibility by fish, can one truly
scientifically approach the issues of fauna reconstruction and the preservation of ecological
balance. As a result of multifaceted and fruitful research activities, Nadezhda Ivanovna
Zagubizhenko made certain generalizations and conclusions [9, pp. 49-50].

The patterns of formation and quantitative development of the bottom fauna of ponds
and small reservoirs of the Taromsky and Krivoy Rog fish farms of the Dnipropetrovsk region,
water bodies of a new type formed in the zone of large reservoirs of the Dnieper cascade, in
connection with hydrological and hydrochemical regimes, in complex interaction with biotic,
seasonal and meteorological factors, were studied. The hydrochemical regime of reservoirs
in the Steppe zone of Ukraine is not the same and is characterized by a number of features,
such as: changes in the active reaction of water from neutral to alkaline, high oxidizability
of feeding ponds — especially the Tarom fish farm, in terms of salt content, reservoirs are
characterized by medium mineralization (Karachunovskoye, Makortovskoye) and high
mineralization (Sholokhovskoye, Nikolaevskoe, Khristoforovskoe).

Macrozoobenthos of fish farm ponds is represented by 80 species and forms of animals
belonging to 9 systematic groups. In small reservoirs of the Krivoy Rog fish farm, 70 species
and forms of benthic invertebrates belonging to 12 systematic groups were found.

Despite some ecological differences in the reservoirs of fish farms, the main biocenotic
complexes of their benthic fauna were pelophilic and phytophilic, consisting of widespread
forms.

In the first years of filling the ponds of fish farms with water, a rather high quantitative
development of chironomid larvae was observed.

The macrofauna of the higher aquatic vegetation in the ponds of the fish farms consisted
of 74 species and forms of invertebrates. The main groupings of macrophytes were submerged
vegetation (threads, pondweeds), semi-submerged vegetation (reed, cattail) and vegetation
with floating leaves (amphibian buckwheat).

The bottom fauna of the reservoirs of the Krivoy Rog fish farm, despite some differences,
also has many common features, especially in the composition of the fauna of pelophilic
biocenoses, which is explained by the common conditions for the existence of pelophiles
in these reservoirs.

Studies of the formation of benthic fauna as the main food supply for benthic fish
have shown that the food fauna for them is subject to noticeable seasonal fluctuations. In
the summer period, the period of intensive feeding of fish, the benthic fauna for them is
noticeably reduced due to the emergence of adult insects, the natural death of invertebrates
after reproduction.

Along with an increase in the number and biomass of food organisms, as a result of the
acclimatization of animals of the liman-Caspian fauna and a number of other fish breeding
activities, the fish productivity of reservoirs increased in the range of 1.5-2 times [9].

Conclusion. I would like to return to the title of this work —life at times is really similar
to a reservoir in which harmony and idyll can be present with a competent and humane
approach, supported by knowledge and experience. N. I. Zagubizhenko was a great scientist
and mentor who made important contributions to the field of biology. She served as a beloved
role model for many of her researchers and colleagues, including the author.
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J1O TIOYATKOBOI BIOT'PA®II M. IO3EHA:
AHAJII3 APXIBHOI CITPABH
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AHoTanis. MeTo10 cTaTTi € BBEJCHHS 10 HAyKOBOTO 00Ir'y Ta aHaJi3 OIKCY apXiBHOT CIIPABH 00
KOHBEpTAIlii J0 XPUCTUSHCTBA BiJOMOTO JIisida BENMUKHUX pedopM cepequan XIX CT., aBTOpa OTHOTO
3 NEPIIMX MPOEKTIB BUPILICHHS CEISIHCHKOTO IIUTAHHS, OJTAaBChKOTo oMitiuka M. [To3eHa ta
MIPOCIIIKYyBaTH ITOYAaTKOBHUH €Tall 0T0 BKJIIOUEHHS JI0 YIPaBJIIHCHKUX 1 COLIAILHUX CTPYKTYP
Hanninpstacekoi Ykpaiau Ta Pociticbkol iMnepi'l' MeTtomoJiorist J0CTiaKeHHSA npe/cTaBlIeHa
KOMILICKCOM HayKOBHX IIiZAXOIB Ta MeTOiB. Jl0 poGOTH 3a11y4eHO MOKOTIHHEBHUIA, 1T AXiL,
JIOTTYHUH METO/I, 32 JOIOMOTI'00 YOTO PO3KPHUTO CYTHICTh Ta MEXaHI3MHU COIiaIbHOT ajianTartii
BUXPECTIB, METOJIM aHaJII3y Ta CHHTE3Y JDKEPEeIl; METOJI y3arajJbHEeHHs Ul CTBOPEHHSI 1IJIICHOTO
00pa3y B3a€EMOBITHOCHH BHXPECTIB 3 IMIEPCHKIMH €JIiTaMH B 100y MOJIEPHI3aIliifHIX 3MiH,
MPOOIEMHO-XPOHOJIOT9HII METO 311 BCTAHOBICHHS TIOCIIIOBHOCTI 3MiH BipOCIIOBiTaHHS
B MEXax JIBOX ITOKOJIIHb poanHK €BpeiB. HaykoBa HOBU3HA MOJIATa€e y BBEACHHS 10 HAyKOBO-
ro 00iry HU3KH JUKEpe, SIKi 4epe3 BiiHy CTaJl HEJIOCTYITHUMH ISl YKPaiHChKUX HAyKOBIIB.
IMepcnexkTHBH MOAAIBIIMX CTYIiIOBAHb BITYM3HSIHUME iCTOPUKaMH «/Jlena o IByX pa3HbIX
Opatbsix [103eH» MONATArOTh y 3aTydeHH] i€l CrpaBy A0 PEKOHCTPYKIIii OYaTKOBOI Kap’ epu
M. INo3eHa, BuBYeHHs icTopil TpaHchopMalil iIeHTUYHOCTEH, CTY/Il 3 1oaikK Ta 1HIIKX ra-
ny3eit icropuuHoi HaykH. BucHoBKM. OIprItioiHeH1 Jukepeia JO3BOJSIIOTh CYTTEBO YTOUHHTH
i po3MHpHTH icHyrOUi YABJICHHS 110710 6iorpacii M. ITozena Ta ioro POZMHIL, CIIPOCTYBATH
yeranieni B icropiorpacii Bepeii 10710 HOro MOXOKEHHs Ta II0YATKY Kap’€pH SIK 1Mnepcx>1<oro
YNHOBHHKA, OKPECIUTH OCOGKCTI PUCH Ta KOJIO 3HAHOMCTB, siKi JI03BOJIMIM HOMY YBIHTH 20
MICIIEBOI Ta IMIIEPCHKOT €JIITH i 3p0OUTH YCHILIHY Kap €py.

Knrouoei cnosa: icropis Ykpainu, ictopist eBpeiB B Ykpainu, M. [1o3en, KoHBepTOBaHI €Bpei, iMIep-
ChbKa BJIajia, apXiBHa ClIpaBa.
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