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Bignosigno g0 ysBiens B.I. Bepuancbkoro Oiocepa Bkirodae y cebe
00JaCTh JKUTTA Ta 1HIII CTPYKTYpW 3€MIli, SIKI T€HETHYHO IMOB’S3aHl1 3 >KUBOIO
pedoBuHoro. Cepa xutts — Oiochepa € rnodanbHUM O010TOTIOM, KWW MICTHUTH
riobanbHuil 0101IeH03 — TeoMepuay. Meradoporo Ta 0JIHOYACHO MPOAYKTHBHUM
HAyKOBUM KOHIICNITOM BHUCTYIIA€ TE, IO TEOMEPHJIa € €IUHUM OpPraHi3MOM ycCiel
3emui. XomictuuHe OadeHHs (imocodii 6ioorii mouyatky XX cTOdITTS HaOyBae
0COOJIMBOTO 3HAYEHHS y Yac, KOJMW TJIOOAbHI 3MIHM KIIMAaTy BHUKJIHKAIOThH
CHHXPOHI30BaHI 3MIHM B JKUBUX CHCTeMax PI3HOTO I€papXiyHOTO pPiBHA. Y
CE30HHOMY CBIT1 OpraHi3MHu ajanToBaHi 0 MOTOKEHUX TEPIOJUYHHUX 3MIH, SKi
BUKJIMKaH1 T€O(I3MIHIMHU [UKJIaMU. Benuke 3HaYeHHS Mae PO3yMiHHS JTHUHAMIKU
(heHOIOTIYHUX TPOIIECIB Ta CE30HHOT CHHXPOHI3aIlll y KOHTEKCT1 II100aIbHUX 3MIH
kiaiMaty. OpradisMyd MaroTh Pi3HI MEXaHI3MH, fKi 3HAXOSATHCA B OCHOBI PIYHUX
IIUKJIIB, ajieé 3arajoM IO€AHYIOTh BHYTPIIIHIA TOAWHHUK 3 iH(OpMaIi€o Bia
30BHINIHIX CHUTHATIB JUIsl MATOTOBKH JI0 TPOTHO30BAHMX PIYHUX 3MIH y iX
HAaBKOJUITHROMY  CEpelOoBUINll. PO3MHOXEHHS € BaXJIUBHUM EKOJOTIYHUM
MPOIIeCOM, SIKUH 3a0e3nmedye MmiaATpUMaHHs YUCETbHOCTI TMOMYJIAIil Ta 30epeKeHHS
Buny. IlpucrocoBaHicTh pub® 10 yMOB PO3MHOXKEHHS Ta PO3BUTKY BlmoOpaxkae
OCHOBHI €KOJIOT1YHI YMOBHM BOJIOWM Ta BaroMmi pUCH I1HIIMX CTaAiil >KHTTEBOTO
nukiy Bunay. OeHonoriyHi TMOKa3HUKMA BIATBOPEHHS pPUO XapaKTepU3YIOTh
O10JIOTTYHUI CTaH MOMYJISALII, @ TAKOXK CBIAYATh PO MIKPOEBOJIOI[IMHI MPOLIECH Ta

B1IOMBAIOTh SBUIA MOIMYJSLINHOTO roMeocTasy, iX XapakTep 1 CHPsIMOBaHICTb.



TemnepaTypa BOAHOTO CEpEOBHUIIA € OJHUM 13 HAMBaXIUBIMINX (PAKTOPIB, AKUN
BIUTMBA€E Ha pO3BUTOK pubd. TemmepaTypa TakoX BIUTMBAE HA XapaKTEPUCTHKH, AKi
MOB’s3aHl 3 PENpoAyKIli€lo pud, a came BHU3HAYCHHS CTaTTi, HA JUHAMIKY
raMeTOre€HEe3UCy, SIKICTh raMeT, IJIOAYICTh, BIKOBY Ta CTATEBY 3pUIICTh, a TAKOXK
Ha TPUBAJIICTh PENPOIYKTUBHOI'O CE30HY. 3MIHM TE€PMIHIB HEPECTYy pUO MOXKYTh
OyTH 1HAUKATOpaMH KIIMAaTUYHUX 3MiH. [[iIBUINEHHS TemIepaTypu BHACHIIIOK
rJI00AJIbHUX 3MIH KJIIMaTy CTHUMYJIIO€ 3MIHM TEPMIHIB HepecTy pub. Y BECHSIHHI
nepiojl, IKU XapaKTepu3yeTbCsl HAMCYTTEBIIMMU 3MIHAMHM Ha (OHI II100aIBHOT O
NOTEIJIIHHA KJIIMaTy, B1IOYBa€ThCA HEPECT MEpeBa)KHO1 OLIBIIOCTI BUIIB PHO
noMipHOi  30HM. 3MIHM  (EHOJOTIi  HEepecTy MOXYThb MPU3BECTH [0
PO3CHHXpOHI3aIlii 3 PO3BUTKOM IUIAHKTOHY Ta [0 KAaCKaJHOTO €QeKTy II0
TpOoIYHUX JTAHIIOTaX, SKUHA MOXKE MaTH HACHIJIKH sl Beiel ekocuctemu. Jedinut
HaJIHHUX JTOBIOTPHUBAIUX BIIOMOCTEH TPO HEPECT pUO € MPUYMHOK 3HAYHO
MEHIIO1 KUTbKOCTI IyOJikaIlii mo ¢peHonorii pud mopiBHAHO 3 (DEHOJIOTIEIO MTAXIB,
METEJIMKIB Ta Ha3eMHUX POCIUH. Yce BHIIE 3a3HaueHE JI03BOJIsIE KOHCTATyBaTH
aKTYaJbHICTh JAOCIHIKEHHS POJIi €KOJOTTYHUX (DAKTOPiB, SIKI BUSHAYAIOTH Mepedir
nonid Hepecty pubO Yy MOJENBHUX OCEJIMINAX, MPEACTAaBICHUX Yy Mexax
IPUPOJTHOTO 3aMOBIIHUKA «/{HIMPOBCHKO-OPiTECHKHI.

Metoro poOOTH € BCTAaHOBUTH 3aKOHOMIPHOCTI BIUIUBY TEMIIEPATyPHOTO
PeXUMY Ta PEKHUMY ONAIIB HA IMOJIl HepecTy HAHOLIBII MOIMMPEHUX BHJIB PHO
BOJOWM TPHUPOAHOrO 3amoBimHMKA «JIHITPOBCHKO-OpUIbCHKUN» 32  YMOB
rJI00AIbHUX 3MIH KiIiMaty. [[J1si TOCSATHEHHS MMOCTaBJICHOI METH B poOOTI BUpIIIEH]
TakKi 3aBJaHHS: BCTAHOBIICHI 3aKOHOMIPHOCTI IMHAMIKU TEMIEPATYPHOTO PEKUMY
MOJICIbHUX BOJOWM TPHUPOJHOTO 3amoBigHUKA «JIHITPOBCHKO-OPUIbCHKUIY;
BU3HAYCHI OCOOJIMBOCTI PIYHOI AMHAMIKHA XOJy TEMIIepaTyp 1 BUIAIHHS OMAaJiB,
pO3pOOJICHI MAXOMW JJIS 3aCTOCYBaHHS MATEPHIB TEMIEpAaTypH Ta OMAJiB SK
peauKTOpiB peHoorii HepecTy pud; OIiHEHI TEHSHIIT 3MiH a00 iX BiACYTHICTh
dbenomorii HepecTty puO MPOTATOM 3HAYHOTO TIEpPIOAYy dYacy; BHU3HAUYCHI
HalBaXXJIMBIII MPEIUKTOPU TMOAINA HepecTy pud; OIiHEHAa POJb TI00aIbHOTO

TPEHJy 3MIH KJIMaTy B MIHJIMBOCTI TEPMIHIB HEPECTY AOCIHIIKEHUX BHUJIIB PUO;



BCTAHOBJIEH1 3aKOHOMIPHOCTI BapilOBaHHs TEMIEPATYPH BOAM HA MOMEHT MOYATKY
HEpeCTy puO; OIMIHEHO 3HAYCHHS KOJIWBAJLHUX MPOIECIB KIIMATUYHUX yYMOB Y
nepebiry moaiil Hepecty puO; BHU3HAueHa OIOTOIMIYHA CKJIaJIoBa y BapilOBaHHI
deHonorii Hepecty pubd; po3poOieHI MIAXOAW MJiI BUOKPEMJICHHS 3HAYCHHS
TEMIIEPATYPHOTO PEKUMY, PEKUMY BUIIAAIHHS OMaAiB Ta TUILY O10TONY B iX BILIKBI
Ha (EHOJIOTII0 HepecTy puO; BUSIBIEHI 3aKOHOMIPHOCTI MIKBUJIOBUX B3a€EMOJIN Y
JMHaMII HepecTy puo.

O6’exTOM JOCHIJKEHHSI € (PEeHOJIOTIsI HepecTy HAWOLIBII MOMMUPEHUX BUJIIB
pu6 (Esox lucius Linnaeus, 1758, Perca fluviatilis Linnaeus, 1758, Carassius
gibelio (Bloch, 1782), Blicca bjoerkna (Linnaeus, 1758), Abramis brama
(Linnaeus, 1758), Scardinius erythrophthalmus (Linnaeus, 1758), Rutilus rutilus
(Linnaeus, 1758)) mnpupogHoro 3amoBigHuKa <«J[HIMPOBCHKO-OPUTbCHKUI.
[IpenmMeToM BHBYCHHS € 3aKOHOMIPHOCTI BIUIMBY TEMIICPATyPHOTO PEKUMY,
peXKUMY BUIQIIHHSA ONAJiB, TUIy OIO0TOMY Ta MDKBHUIOBHUX B3aEMOMAIN B
yrpynoBaHHi pu6 Ha QeHosorito ix Hepecty. Marepianu, IO CKJIadd OCHOBY
pobotu, Oynu 310paHi Ha akBaTOpii 3amoBigHUKA B 1997-2018 pp. 3 ypaxyBaHHSIM
TUTIONOTIi BOJOMM. JlOCTOBIPHICTH Ta MOPIBHIOBAHICTH OTPUMAHMUX PE3YJIbTATIB
3abe3reueHa 3acToCyBaHHAM Il (pikcarrii mojid HEPeCTy CTaHAAPTHUX METOJHK
Ta MPOTOKOIIB. J[ogaTkoBO (hiKCyBaJIMCh IMOTOJIHI SBHINA, KOJTUBAHHS PIBHS BOIU
Ta BU3Hayanacs TeMIeparypa BOAM Y MOMEHT MOYaTKy HepecTy. s Bu3HaueHHs
010TOMIYHUX 0COOIMBOCTEN BOJIOMMU 3aMOBITHUKA PO3MOJIJICHI HA YOTUPU TPYIIH:
BOJIOMMM CUCTEMH MMUKOJIAIBCBKOIO YCTYITy, BOJOMMHM CHUCTEMH TapOMCBKUU
YCTyIy, BOJOWMH PYCI0BOI YacTuHU p. [[HiNpo Ta Bomoitmu cuctemu p. [IpoTou
pazom 3 Bomoiimamu OOyxiBCcbkOi 3ammaBu. Y poOOTI BHUKOPHCTaHI MJaHi
MeTeopoJioriuHoi obcepBaTopii y M. JlHinpo. J[ns aHamizy maHuUX 3acTOCOBaHI
METOJH OMHCOBOI CTATUCTUKHM Ta 0araTOBUMIPHOTO aHai3y JaHWX. AHami3 KapT
BJIACHHX BEKTOPiB, 3aCHOBAaHMX Ha CHMETPHYHINA JucTaHIii Mopana (Symmetric
distance-based Moran’seigen vector maps analyses — MEM) OyB BUKOHaHUU IS
OJIep>KaHHS Ha0Opy OPTOrOHATBHHMX YacoBHX 3MIHHUX (ADMEM-3MinHEX), sKi

MOXO/ATh 3 BEKTOpa Yacy, 1o CKiamaerbcsa 3 360 yacoBuUX KpOKiB Bia 1 numHs



MOTMEePEHBOTO POKY 70 31 uepBHsS moToyHoro poky. dbMEM-3minHI € JiHIHHIMA
koMOiHaIsiMu 'y Mozensix RDA, 1o 103Bojsie BUTSATYBaTH 4acoBI CTPYKTYpHU 3
TEMIIEpaTypHUX YacoBHUX pAliB JaHuX. Ctatuctuuny 3Hauumictb RDA-oceit Oyio
MEePEBIPEHO 3a JIOMOMOIOK MepMyTaliiHoro tecty. [lepekpuBaHHS €KOJIOTTYHUX
HIII B YTPYNOBAaHHI OYJI0 OI[IHEHO 3a JOMOMOI'OI0 PO3PAXyHKY MONapHUX 1HAEKCIB
[Tianka my1s1 BCiX BHUJAIB TPOTSITOM OJHOTO POKY JUIsi KOXHOTO BOJOWMMINA 3
BUKOPUCTaHHSAM JaT Jialla30Hy HEPECTy BiJ MOYATKy JO KIHIS SK MapKepiB
BUKOPHUCTAHHS YacCOBOi €KOJOTIYHOI Hillll KOXXHUM BHUIOM. Y pPOOOTI BIepiie
BCTAHOBJIEHI XapaKTEPUCTUKH HEpPECTy (TepMIHM MOYATKy, KIHLS, TPUBATICTb,
TEMIIepaTypa BOAWM HAa MOMEHT IOYAaTKy HEPECTY) Ui JOMIHAHTHUX BHJIIB pUO
OPUPOAHOTO 3amnoBiaHUKa «JIHIMPOBCbKO-Opinbebkuit» 3a TpuBaimuii (1997-
2018 pp.) nepion yacy; BU3HA4YCHI THUIIOJIOTIYHI OCOOJUBOCTI TEPMIYHOTO PEXKUMY
BOJIOWM TMPHUPOJTHOTO 3amoBiTHUKA «JHIMPOBCHEKO-OPiIbChKHINY; 3aIPOIIOHOBAHO
SK  JETepMIHAHTH TOMIM  HEpecTy  po3rsjgaTd  KOJMBajdbHI  CKJIAJOBI
TEMIIEPATYPHOTO PEXHUMY Ta PEKUMY BUMAIIHHS OMNaIiB; BCTAHOBIEHI YAaCTOTHI
0COOJMBOCTI BIUIMBY (DaKTOpiB CepeloBHUINA Ha TMOJIl HEpPEecTy BHIIB pHO;
JIOBEJICHO BIUIMB MDKBHUJIOBHX B3aeEMOi Ha (QeHosorito Hepecty puo.
VY aockoHaneHoO MpOIeAypy BCTAHOBIEHHS B3a€MO3B 3Ky MDK TEMIIEpaTyporo
MOBITPSI Ta TEMIEPATypor0 BOoAM Yy Bojoiimax. HalOyma momanmpiioro po3BUTKY
KOHIICTIIIIS TIepeKpUBaHHS eKooriyHuX Him [Tianka. BcTaHOBICH] 3QJIEKHOCT1 MK
TEMIIEPATYpPOI0 BOJU Ta TEMIEPATYPOIO MOBITPS. BUKOPUCTOBYIOTHCS y MPAKTHUIL
MOHITOPUHTY  €KOJOTIYHUX PEKHUMIB BOJOWM TMPUPOJHOTO  3aMOBiTHUKA
«/IainpoBchKkO-OpuUIbChKUM» IS IHTEPHOJAIii  pe3yldbTaTiB  TOYKOBUX
BUMIiproBaHb. OzepxaHi BIIOMOCTI MPO (PEHOJIOTII0 HEPECTy JOMIHAHTHUX BHU/IIB
pub 3amoBIAHMKA € OCHOBOIO Il TIOPIBHAHHS PE3yJbTaTiB MOHITOPUHTY
pernpoaykiii pu6 3amopizbChbKOro BOAOCXOBHINA. MeToaudHi po3poOKH MOXKYTh
CTaTH OCHOBOIO IJIi PO3POOKH MPAKTUYHUX MPOTOKOJIB OHOBJIeHOI [Iporpamm
Jlitonucy npupoau AJisl 3alOBIIHUKIB Ta HALlIOHAJTLHUX MIPUPOJIHUX MAPKIB.
Knwuosi cnoea: deHosoris, Hepect, TeMrepaTypa, OMajd, 3alOBIIHUK,

MaTepHHU.



SUMMARY

Bondarev D. L. The ecological determinants of the fishes spawning
phenology of the Natural Reservoir «Dnipro-Orilsky» water bodies. — Qualifying
scientific work as a manuscript.

The thesis for a Scientific Degree in specialty 101 — ecology. — Oles
Honchar Dnipro National University, MES of Ukraine, Dnipro, 2021.

According to the representations of V. I. Vernadsky biosphere includes the
area of life and other Earth structures that are genetically related to the living
substance. The field of life — biosphere is a global biotop, which contains global
biocenosis — Geomeride. The metaphor and at the same time productive scientific
concept is the fact that Geomerida is the only organism of the whole Earth. The
holyistic vision of the philosophy of biology of the early XX century acquires
special significance at a time when global climate change causes synchronized
changes in living systems of different hierarchical levels. In the seasonal world,
organisms adapted to the agreed periodic changes, which are caused by
geophysical cycles. It is important to understand the dynamics of phenological
processes and seasonal synchronization in the context of global climate change.
Organisms have different mechanisms that are at the heart of year cycles, but
generally combine internal clocks with information from external signals to
prepare for an estimated annual change in their environment. Reproduction is an
Important environmental process that ensures the maintenance of the population
and the preservation of species. The suitability of fishes to the reproduction and
development conditions reflects the main ecological conditions of reservoirs and
the significant features of other stages of life cycle of the species. The phenological
parameters of the reproduction of fish characterize the biological state of
population, and also testify about microevolutionary processes and reflect

phenomena of population homeostasis, their character and orientation. The



temperature of the water environment is one of the most important factors
influencing the development of fish. The temperature also influences the
characteristics associated with fish reproduction, namely the definition of the
article, the dynamics of the gametogenesis, the quality of gamet, fertility, age and
sexual maturity, as well as the duration of the reproductive season. Changes in the
terms of spawning fish may be indicators of climate change. Increasing
temperature as a result of global climate change stimulates changes in the terms of
spawning fish. In the spring, which is characterized by the most significant
changes in the background of global warming, there is a spawning of the
overwhelming majority of the fish in the temperate zone. Changes in the
phenology of spawning can lead to synchronising with the development of
plankton and the cascade effect on trophic chains, which may have consequences
for the entire ecosystem. Lack of reliable long-term information on spawning fish
Is the cause of significantly fewer publications on phenology of fish, compared to
the phenological of birds, butterflies, and terrestrial plants. In the above, the
current research of the role of environmental factors, which determine the course
of events spawning of fish in model habitats, represented within the Natural
Reservoir «Dnipro-Orilsky».

The aim of the investigation is to find the regularities of the influence of the
temperature regime and precipitation regime for the events of spawning of the
dominant fish species of the Natural Reservoir «Dnipro-Orilsky» in the conditions
of global climate change. The purpose of the work is resolved by a special task: the
regularities of dynamics of the temperature of model reservoirs of the Natural
Reservoir «Dnipro-Orilsky» were found; the specific features of annual dynamics
of the tempranature and precipitation were revealed and approaches for the
application of temperature patterns and precipitation as predictors of the phenology
of fish were developed; the trends of change or the absence of phenology of
spawning fish during a significant period of time were estimated; the most
important predictors of fish spawning events were selected; the role of the global

trend of climate change in variability of the teines of spawning species of fish was



assessed; the patterns of the varying temperature of water at the time of onset of
spawning fish were detected; the value of oscillatory processes of climatic
conditions is evaluated in the course of events of spawning fish was found; the
biotopic component in the variation of the phenology of fish was determined; the
approaches for the separation of temperature, precipitation and type of the biotop
in their effect on spawning of the fishes were developed; the regularities of
interspecies interactions in spawning fish dynamics were identified.

The object of the research is a spawning phenology of the dominant species
(Esox lucius Linnaeus, 1758, Perca fluviatilis Linnaeus, 1758, Carassius gibelio
(Bloch, 1782), Blicca bjoerkna (Linnaeus, 1758), Abramis brama (Linnaeus,
1758), Scardinius erythrophthalmus (Linnaeus, 1758), Rutilus rutilus (Linnaeus,
1758)) of the Natural Reservoir «Dnipro-Orilsky». The subject of the study is the
regularities of the influence of temperature, rainfall regime, the type of habitat and
interspecific interactions in the community on phenology spawning fish. The
materials that formed the basis of the work were gathered in the waters of the
reserve in the 1997-2018 biennium based typology water. The reliability of the
results obtained and comparative ability provided for fixing using standard
techniques spawning events and protocols. Additionally, recorded, weather events,
fluctuations in water level and water temperature was determined at the start of
spawning. To determine biotopic features reserve reservoir divided into four
groups: water systems Nicholas ledge, the ledge Taromske reservoir system, the
reservoir of Sediment Transport p. Dnipro River and reservoir system was. Protoch
with ponds Obukhov floodplain. We used the data in meteorological Dnipro sity
observatory. For data analysis methods of the descriptive statistics and multivariate
analysis were used. Analysis of the symmetric distance-based Moran's eigenvector
maps analyses — MEM was performed to obtain a set of orthogonal time-variable
originating from the vector time, consisting of 360 time steps of 1 in July last year
to 31 June this year. dboMEM-variables are linear combinations of models RDA,
which allows you to extract temporal structure temperature time series data.

Statistical significance RDA-axes were tested using permutation test. Overlap



ecological niches in the community was estimated by calculating pairwise Pianka
index for all species of one year for each water body using spawning dates range
from beginning to end as markers of the use age of every species of time ecological
niche. In work the first established characteristics of spawning (the timing of the
beginning, end, duration, water temperature at the start of spawning) for dominant
fish species of the Natural Reservoir «Dnipro-Orilsky» for long (1997-2018) the
period of time. The typological properties of the thermal regime of reservoirs of
the Natural Reservoir «Dnipro-Orilsky» were defined. It is proposed as
determinants of events of spawning to consider vibrant components of the
temperature and precipitation regime. The frequency features of influence of
environment factors on spawning events of fish species are set. The influence of
interspecies interactions on phenology of spawning fish is proved. The approach
for establishing the relationship between air temperature and temperature of water
in reservoirs was proposed. It has become a tear with the overlap of the
overlapping of ecolical niches Pianka. The established dependencies between the
temperature of the water and air temperature are used in the practice of monitoring
of environmental regimes of the Natural Reservoir «Dnipro-Orilsky» for
interpolation of point measurement results. Obtained information about the
phenology of spawning of the dominant species of fish in the reserve is the basis
for comparison of the results of the monitoring of fish reproduction of
Zaporizhzhya reservoir. Methodological developments can become the basis for
the development of practical protocols for updated Chronicle program for Nature
Reserves and national parks.

Key words: phenology, spawning, temperature, precipitation, nature reserve,

patterns.
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