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IIAM'SITI 10. B. IHAHUIIEHKA

23 cemmsaops 2017 2o00a Oe3-
BDEMEHHO VUL U3 JICUBHU U3BECMHBIU
VueHvlll 8 0onacmu UXmuoI02UU U IKo-
Jlo2ul, 3aciysceHnvlil desimenb HaAyKu U
mexuuky Yxpaunvi, Omauunux oopaso-
8aHUS, OCHOBAMENb U 2NAGHbIU PeOaK-
mop dicypHana «Boouvie ouopecypcu
U aKeaKynbmypay OOKMOp CelbCKOXo-
3sUCcmeenHblx Hayk, npogheccop IOpuit
Baaoumupoeuu IITH/TUHIIEHKO.

FOpuii Braoumupoeuy npunuman
yuacmue 8 OmMKpvimuy Ho6oll 8 Yxpaune
cneyuanvHocmu «Boonvie Ouopecypcul
u axeaxymemypa» (1993 p.), umo oano
B03MOJCHOCb HA 0ase yHusepcumema
Hayamov NOO20MOBKY CHeyuanucmos 0as pwvioHot ompaciu. Ilo eco unuyua-
muse 6 2000 200y 6 ynusepcumeme 6vlia OMKPLINA CREYUATLHOCHb « DKON0-
2usi u oxpamHa oxpyscaioueti cpedvly, a ¢ 2011 — cneyuanvnocms «Jlecnoe ma
€a0o8o-naprogoe Xo35acmeoy.

Ocywecmensnn pykogoocmeo acnupanmamiu U OOKMopanmamu no cneyu-
anvHocmam «dxonozusy, «HMxmuonozusy, «Peibosodcmeoy u «Boousie buope-
cypewl u akeakyromypay. I1oo eco pykosoocmeom 3awuuyeno 4 kKanouoamekux
U 00Ha 0OKMOpcKas ouccepmayuu. bvin unenom cneyuanusuposanuvlx yueHvix
€08emog no 3aujume KaHOUOAMCKUX U OOKMOPCKUX OUCCEPMAYULL.

Tununenxo FOputi Braoumuposuy — asmop u coagmop donee 10 namen-
mos Ha uzobpemenus Ykpauruvl 6 06nacmu puibOHO20 X03UCMBA U 2UOPOIKOLO-
euu, oxkono 300 Hayumwlx u HAYUHO-MEMOOUUecKux pabom @ oonacmu 80OHbIX
buopecypcos, akeaxyibmypwl, 2UOPOIKOIOSUL U YCIMOUYUBO20 PA3GUMUS IKO-
cucmem, 6 mom uucie 5 yueOHuxos, 27 yueOHbIX nocoouil, 6 MoHoepaguil,
2 cnpasoyHUuKos, 7 HAYYHO-NPOU3BOOCMBEHHbIX U30aHUll (U3 Hux 1 medcoyHa-
poonoe usoanue noo epugpom NACEE) cpeou xomopuix: Hxmuonocuueckuii
PYCCKO-YKPAUHCKULE MOAKOBLLL c1068apb, OcHo8U pubo2ocnodapcvkoi eene-
muxku, Ienemuxa pubd, Ocnosu inancosoi disnvnocmi y pubnuymsi, OcHogu
NPOMUCTOB020 pUbANLCMBA: Npakmuxym, Exonozia manux 6000cxo8uwy cmeny
Yrpainu, Monimopune ooexinns, Exonoeia micekux cucmem, Iliopoboma-
nixa, l'iopoexonozis, 3acanvna ixmionozia, Kocmucmi ma nonamonepi puobu,
Kpyanopomi pubonodibui, xpawosi ma canoioni puou, Cneyianvra ixmionocis
(6 2-x momax), Memoou ixmiono2iunux 00Cai0NHceHb.
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Hecxkonbko siet Hazan npu XepcoHcKoi ToproBo-IrpoMBIIIIIIEHHOM Nanare
Obu1 co3nan KoMuTeT 1o 9K010THH ¥ IPUPOJONOIB30BaHNIO, KOTOPBIH BO3IIIa-
Bua FOpwuit Bnagumuposuy. Ha caiite Xepconckoit TIIII B pyOpuke «XepcoH-
LIMHA B JIMLAX» OBbUIO pa3MelIeHO WHTEPBBIO, KOTOPOE OCTAETCS aKTyaTbHBIM
U CETOJIHS, ¥ PACKPBIBAET BCIO €0 MHOTOTPAHHOCTD, MPO(ECCHOHATN3M, TIOPSI-
JIOYHOCTB M YEJIOBEUHOCTb.

KOpuii Bragumuposuy, npeacrasiss Bac, MoxkHO cka3arh, 4TO 1O
30BYy cepaua Bbl — HXTH0JIOT-PBLIO0BO/, 10 BOJIE CYyAbObI — BbI 3K0J10T, a KTO
Bs1 1o pony, otkyna Bamm xopHu, 4yro Bac npuBeiio B HayKy, egaroruky?

BbI Kak-TO cpasdy ompenenuin IBOMCTBEHHOCTb Moel cynbObl. Jla, mo
00pa30BaHUIO 1 HXTUOJIOT-PbIOOBON, 3aKoHuMI B 80-M rogy KanunuHrpaackuit
TEXHUUYECKUI HHCTUTYT PHIOHOM MPOMBIIIEHHOCTH U X035HCTBA 10 CIICIHab-
HocTH «VIXTHONOTHS M pEIOOBOACTBO». OUeHb MeUTal XOOUTh B MOPSI M 3aHH-
MAaTbCsi MOPCKOM MXTUOJIOTMENW. MaHWIM Hay4dHbIE SKCIEIULMU B TPONUKHU U
CyOTpPONIMKH, MaHWJIa MOpCKasi MOJABOAHAs SK30THMKa. [lake pacmpenencHue
wiaHupoBaiiock B «FOrpeidnpompassenky» (r. Kepus). Ho cyns0a pacnopsiau-
J1ach MO-JPyroMy, ¥ s COBEPIIEHHO CIIy4aiHO Monaj B XepCOHCKUH CEeTbCKOXO-
3SICTBEHHBIN MHCTUTYT. PaboTran jabopaHTOM, CTapiiuM JaOOPaHTOM, Hay4-
HBIM COTPYIHHUKOM, 3aHHMAJCsl HAy4YHO-TIPOU3BOACTBEHHOW AESTEIbHOCTHIO,
KoTOpas OblIa HalpaBlieHa HA OKa3aHHWE MPAKTHYECKOW MOMOLIM PHIOOKOMOM-
HaTaM IKHBIX obsacteit Ykpaunsl 1 AP KpbIiM 110 BOCIIpOM3BOJICTBY Kapra U
PaCTUTENBHOSIHBIX PBIO, MO KYJbTUBUPOBAHUIO HOBBIX OOBEKTOB aKBaKYJb-
TYpBI, 10 pbI00X034HCTBEHHOMY OCBOEHHIO BOJJOEMOB KOMIUIEKCHOTO Ha3HAYe-
Hus. Tak mocteneHHo ¥ c(hOpMHUPOBAIACE MO BHYTPEHHSISI COCTABIISIONIAs KaK
yueHoro. brla 3aBepuiena pabora HaJ KaHIUAATCKOW TUCCEepPTaleld U MOTOM
opraHnyHoO Mos pabora TpaHchopMmupoBaiach B yueOHBIH mpouecc. Ilenaro-
rHYecKoil paboTe yxxe otaaHo Oombiie 30 JeT, XOTs U HayKOW 3aHHMAroCh, TaK
Kak OHa SIBIISIETCS Ba)yKHEHILEH COCTaBISIONIEH COBPEMEHHOTO 00pa3oBaTeib-
HOTO Tpolecca. DTO A0 BO3MOKHOCTH MOATOTOBUTH M 3aIUTUTH BIOCIE-
CTBHH JOKTOPCKYIO JIUCcepTanuio, onyonukoBarbk 6onee 200 paboT HaydHOTO
U METOJUYECKOTO COJIEPIKAHUS, TIOCITYKUIIO OCHOBOM 3 Hay4HBIX MOHOTpaduii
U 2 cnpaBOYHBIX M3aHui. Hayunble HapaOOTKK HaILIM OTpakeHue B 4 yued-
HUKax ¥ 18 y4yeOHBIX OCOOUSX, B IIOATOTOBKE U M3JaHUU KOTOPBIX €CTh U MOU
MOCHWJIbHBIA BKJIA/.

CamMoe yIuBUTENBHOE TO, YTO, HE CTPEMACH K 3TOMY, S MIPOJOJIKHI TOT
JKU3HEHHBIA U TBOPUECKUH IyTh, KOTOPBIM CBSI3aH C MOUMU KOPHSIMU — MOUM
nenom Karpenko 'aBpumiiom IIpokornoBuyem. OH ObLT U3BECTHBIM T1E€aroroM
B 50-70-¢ roapl MPOILIOrO CTOJETHS, B MMOCICBOCHHOE BPEMSs BO3IJIABIISLT Xe-
PCOHCKHIA YUUTEILCKAN UHCTUTYT, OBLI €r0 TUPEKTOPOM (HACT. peKmop), PyKo-
Boaua Kadenpoi nmexaroruku. OH OUSHB XOTEI, YTOOBI 51 TOKE CTaJl IEAarorom,
MPOAOJIKWII €T0 JTUHACTHIO. Y HAac ¢ HUM BO3HMKIIM CEpPhE3HBbIE pa3HOIIACHS
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[0 TIOBOJY MOEro BBIOOpa
npodeccun  MXTHOJOTa-phl-
0oBOZa: OH €ro He onoOpwII,
X0Td W HE MNOpCIATCTBOBAI
MOEMY MPO(eCCHOHATBHOMY
CTaHOBJICHHIO. A cynb0a Bce
e pacrnopsauiack MHOIO
TaK, KaKk ObUIO MPOIMUCAHO U
3alpOrpaMMHUPOBAHO  JIC/IOM.
Jymaro, 4TO OH MHOO cergac
OBI TOPHICS.

Bbl cnemuasucrt B
00JacTM  MXTHOJIOTMH U
poi0ooBoaCcTBa, Bame 0a3o-
BOe 00pa3oBaHHe TOKe CBSI-
3aHO ¢ ’THM HampaBjieHHeM, y Bac 60JibIi0oe KOJHYeCTBO HAYYHBIX TPYI0B.
Kak npou3onuio, 4To Bbl 0ka3aiuch y HCTOKOB 3KOJIOTHYECKOro 0opa3oBa-
HUSl B XePCOHCKOM arpapHOM YHHBEPCHTETE H CETOHs YCHEelIHO BO3IJIaB-
JisieTe KOJJIEKTHB MpenoaaBareieid u y4eHbIx?

Jla, Takoe mociesoBaTeIbHOE U BECbMa JIOTHUECKOE TIPOJOIKEHUE MOEH
Hay4YHOH M MPENoAaBaTelbCKoOl NesSTeNbHOCTH Mpou3onnio. Padoras B obnactu
pI)I6HOFO XO35H7[CTB3, MBI TOCTOAHHO CTAJIKMBACMCs C 3KOJIOTMYCCKHUMU IIPO-
O7eMaMy BOJHBIX DKOCHUCTEM W Ha OMPEICICHHOM 3Tare IMOHSIIH, 4TO HeoO-
XOJIIMO YCHUJIMTE DTy COCTABJISIOILYT0, TaTh BOBMOXXHOCTH PACIIUPUTE CIEKTP
oOpa3oBareNibHbIX ycIyr. Tak BO3HUKIIA HJes A00aBUTh K CIICIHATbHOCTH
«Boouvie buopecypcwt u akeaxkynbmypa», B paMKax Kotopoii yxe oosee 20 set
OCYILECTBIISICTCS TIOJIIOTOBKA HMXTHOJOTOB-PHIOOBO/IOB, €Ille OAMH pPaKypc,
eIe OJHO HAMpaBJIEHUE — DKOJOTMYECKOe. BhUTO MPHUHATO pEIIeHHE OTKPBITh
HOBYIO CIICIIUATIBEHOCTD «IK0I02UsL U OXPAHA OKPYACAIOuiell NpUpOOHOU cpeobly»
(ceromust — « DKOJIOTHS, OXpaHa OKPYKAIOIIEH CPEIbl U YCTOHYHNBOE PA3BUTHEY ).
Mkgr OpeaAInpuHAIN BCC yCUIIUA, OLICHWIN CBOU BO3MOXHOCTU, MAaTCPUAJIBHYIO
0a3y ¥ Hay4HO-TICATOTUUESCKHIA TTOTEHIINA, 3aJI0KIIIH OIPE/ICIICHHBIN Oa3uc
K (OPMHUPOBAHHUIO OYIyIIUX yUEHBIX-IIEJAroroB 1o 3TOMY HAIlpaBJICHUIO, U B
1999 roay OTKpBUIU 3Ty CHEIHAIBLHOCTh. TakuMm 00pa3oM, yxe Oojiee IecsaTH
JIeT MbI BEAEM IIOJrOTOBKY DKOJOroB. B mporiecce CTaHOBICHHUS CIEIHAb-
HOCTH MBI YCHJIMJIM HAay4YHBIA W TIENarormyecKuil MOTEHIMAN, C(OPMHUPOBAIU
JIOCTaTOYHO XOPOIIYI0 Y4eOHO-METOINYECKYIO 0a3y.

KOHe'{HO, Ka(be;[pa IKOJOrum e€uie o4eHb MoJiogasi 1 paHO roBO-
PUTH 0 IKOJIE€ U CYIIECTBEHHBIX JOCTUKCHUAX, HO €CTh JIU CETOAHA YiKE
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KAKHE-TO cepbe3Hble HApa®OTKH, MOKET ObITh MPEIJIOKEHBI H Peain3o-
BaHbI KaKHe-TO MPOEKThI, B TOM YHCJe CTYyIeHTaMH, MOJIOJABbIMH CIieHA-
JucTamMu — Bammmu BeInycKHUKaMu?

CHOXXHO TOBOPHTB, YTOOBI 3a JIECATH JIET peajbHO chopmupoBaiach
Hay4Has IIKOJIa, PeaTn30BAUCh KaKHe-TO aMOUIIMO3HbIE TIPOCKTHI, HO, TEM HE
MeHee, MBI yXKe JOCTHIVIH OIpEe/CIICHHBIX yCIeXoB. B mepByro odepens noou-
JIUCh TOTO, YTO IMOATOTOBKA BEAETCS MO TpeM 00pa30BaTEIbHBIM YPOBHSM:
0akasaBp, CHICHUANNCT U MarucTp. He Kaplii YHUBEPCHTET UMEET MPaBO Ha
MOJTOTOBKY MaruCTPOB-IKOJIOTOB. JIJisi 3TOr0 HEOOXOJMMO COOTBETCTBYIOIIEE
Hay4HOe ofecriedeHre, 0OCOOCHHO Ba)KCH KaJpOBBI IMOTEHIMAN, HEOOXOIUMO
4TOOBI B Y4eOHOM Ipoliecce MPUHUMAJIM y4acTHe JOKTOpa Hayk, rnpodeccopa.
Ceifuac Ha kadeznpe paboTaeT yeTblpe JOKTOpa Hayk, mpodeccopa, KOTopbie
SIBIIIIOTCS HAJIS)KHOM OMOpON Marmcrepckoil moaroroBku. Kpome storo, mpu
Kadenpe OTKphITa acHHUpaHTypa MO CHEIHATBHOCTH «DKOJIOTHS», €CTh YKe
oIpe/ieNieHHbIe ycIieXu. B mepByro ouepeib, ecTh MpeKpacHas 1 aMOHMIIMO3HaS,
B XOpOIIEM CMBICIIE, MOJIOAEKH, KOTOPAs BEACT HAYYHbIE PAaOOTHI IO OMOMH/IH-
Kalu BOOHBIX SKOCUCTEM, 11O U3YHYCHUTIO PEAKNX U NCUYE3AI0IUX BUIOB JKUBOT-
HBIX, TI0 OPTaHUYECKOMY 3eMJIEJICITUIO U JIECOMEIHOPAIUK. DTO JaeT HaM OCHO-
BaHUC C ONTUMU3MOM CMOTPETH B 6y)1y111ee 1 HAJACATHCA, YTO B IICPCIICKTUBE
Hay4Has SKOJIOrMYecKas 1Koja OyeT copMupoBaHa.

KOpuii BragumMupoBu4Y, CKaKUTe, KaKasi MOJIOA€Kb NPUXOTUT
CEroHSl YYUThCS B YHUBEPCUTET, YTO UX MPUBOJAUT B 3Ty CHENHAIBHOCTb,
4yeM OHH 00J1e10T, KAKUMU NMPo0daeMaMU UHTEPEeCyI0TCs1?

Kaptuna pocraTouHo mecTpass M HeENb3sl CKa3aTh, YTO BCS MOJIO-
JIeKb, KOTOpasi MPUXOMUT K HaM, ONpEAeiiiach U OCO3HAHHO BbIOpasia CBOIO
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Oyayuryto npodeccuto. EcTh u koHBIOHKTYpa. He myurimM o6pazoM 0Tpa3miioch
Ha MOI00pe CTYJASHYECKOTrO0 COCTaBa BHEIIHEE HE3aBUCUMOE TECTHPOBAHUE.
C 01HO CTOPOHBI, OHO CO3/1AJI0 BO3MOXXHOCTh 00JIee IIIUPOKOTO BHIOOPA CIICIIH-
aJbHOCTEH B HECKOJbKUX yHHBepcuTeTax. C Jpyroi CTOPOHBI, KaK TMOKa3alu
UTOTM HAOOpPA TMOCIESIHUX JIET, MHOTUE a0UTYPUCHTHI HE BHIOUPAIOT OYIyIIyHO
npoheccuio, a MIyT BO3MOKHOCTb MOJTYYHTh OecIuiaTHoe oOpa3oBanue. Ho, He
CMOTpSI Ha TaKyIO CHTYallHI0, €CTh TOT KOHTHHTCHT MOJIOJISKH, KOTOPBIH TIpH-
ISl B YHUBEPCUTET OCO3HAHHO MOJYYHUTh ONPEACICHHYIO CIEIUANIbHOCTh, B
TOM YHCJIe Ha HalleM (akysbreTe. be3 COMHEHUs!, MbI HAIICJIMBAEM Ha HUX CBOE
OCHOBHOE BHUMaHHUe. [Ipy 3TOM, KOHEYHO, CTapaeMCsl He YITyCKaTh U3 BUJ1a BCIO
CTYJIEHYECKYIO MOJIOJIC)Kb, CTPEMSICh €€ aJalTHPOBATh K POlyKTUBHOMY y4eO-
HOMY TIPOIIECCY, 1aTh HEOOXOIUMbIH 00beM 3HAHUN U YMEHUH, Pa3BUTh IKOJIO-
TUYECKOE MBIIIIJICHHE, JaTh UM BO3MOXKHOCTh Y4acTBOBaTh, B MEPCIICKTUBE, B
PEIICHUH SKOJIOTUYECKHX MPOOIeM U 3aj1a4.

Yxe He mepBblil 1oj XepCcOHCKHIl arpapHblii YHHBEPCUTET SIBJISI-
eTCsl COOPTaHM3ATOPOM eKeroqHoro MekTyHAPOAHOTO JKOJIOTHYeCKOro
®opyma «YUucrbiii ropox. Yucrasa peka. Hucrad miaHera», KOTOPbIH
NMpoxoauT B XepcoHe, Bel sfiB/IfeTeCch MOAEPATOPOM OAHOM M3 CEKILMil, HA
KOTOPOil paccCMaTpHBaIOTCH BONPOCHI YIIPABJICHHS BOAHBIMH pecypcamu,
a MMEHHO HX BOCCTAHOBJICHHE, COXPAHEHHME M PALMOHAJIBHOE MCIO0J]b30-
BaHue. U, KoOHe4HO, NPUBA3BIBASCh K XEePCOHIIIUHE — ITO IKOJOTHYecKoe
cocTosiHMe pekH /[Henmp M NMOWMEHHBIX BOJAOEMOB €r0 HMKHEI0 Te4YeHM.
Pacckaxure 00 3TOM?

B niepByto ouepen, X0Tenoch Obl BBICKA3aTh CJIOBa OiaronapHocTh Xep-
COHCKOM TOproBO-IpOMBIIITIEHHON MajaTe, KOTOpas OTKPbLIA TAKyH) BO3MOXK-
HOCTB JUIsl MMyOJIMYHOTO cOOpaHusi U 0OCY)KJCHUSI MHEHHH B paMKax DKOJIOTH-
yeckoro @opyma. @opym sBIIIETCs XOPOLIEH IIOMAAKON JIIsl BCTPEY BUJHBIX
YUYEHBIX, IPOU3BOICTBEHHUKOB, OOIIECTBEHHOCTH [Tl 00CYKICHHSI HACYIITHBIX
M aKTyaJIbHBIX JKOJIOTHYECKUX TpodieM. DopyM JaeT BO3MOXKHOCTH HE TOJIBKO
MOTOBOPHTH O MpodiieMax, HO M HAalWTH MyTH MX PElIeHUs, BRIpaboTaTh cTpaTe-
TUIO U TAKTUKY JAJIHEUIINX COBMECTHBIX JEHCTBUI.

BeIcTynast MogepaTopoM COOTBETCTBYIOILIEN CEKIIMH, KOHEYHO OCHOBHOE
BHUMAaHHUE MBI YJIEJIsIeM SKOJIOTHYECKUM MpodieMaM HMEHHO peku J{Hemnp, oco-
OeHHO ee HM30BBAM. A TpoOIIeMbl Ha3peiIH BechbMa cyliecTBeHHble. Heobxo-
JIUMO KOHCTaTUPOBATh, YTO 3TA YHUKAJIbHAS IPUPOJHAS CUCTEMA JAETPALUPYET.
Mpbl TepsieM MOMMEHHBIE BOAOEMBI, KOTOpbIE KaracTpoduuecku obOMerneny,
3aWIIMIIMCH M 3apOCIH, YTPATHB IMOJe3HbIe 00BEMBI MPECHOM BOJBI M CIIOCO0-
HOCTb K CAMOBOCCTAaHOBJIEHMIO. Mc4ue3aoT MecTa HepecTa M Haryia LEHHBIX
BUJIOB PBIO, YTO HETaTHBHO OTPasKaeTcsi Ha PHIOHBIX 3aracax M, Kak CJe/ICTBHE,
Ha IIPOMBICIIOBBIX yioBaxX. HampspkeHHas dKOJIOrMuYecKas CUTyalusl BbI3Bajla
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PSA coManbHBIX PoOIieM, Tak Kak OeperoBasi 30Ha HU30BUH [lHemnpa sSBisieTcs
MECTOM TPOKUBAHUSI M OT/IbIXa OOJIBILIOTO KOJMYECTBa Jtofei. MBI TepsieM pek-
peanroHHbIe PecypChl U MPHUBIEKATEILHOCTh HU30BH J[Henpa Kak TypHcTHYe-
ckoit Mekku. [Ipo6Giem MHOTO, 1, caMoe BayKHOE, MX HYXKHO peniaTh. 1 eciu Mbl
BCE BMECTE — HayKa, 00IECTBEHHOCTh, MPOU3BOJICTBO, BCE 3aMHTEPECOBAHHBIC
CTOPOHBI — HE TOJHUMEMCS Ha 3alluTy U BO3poKaeHue J{Herpa, Mbl ero more-
psiem st Oynynmx mnokojeHnid. OueHb BaKHO HE TOJIBKO OOpaTuTh BHUMaHHUE
Ha MPOOJIEMbI, HO U BBIHECTH MX Ha O0CYXJICHHE B MEXIyHapoHOM (hopmare.
Tak kak HET HAMOHAILHBIX PEK, HE MOXKET OBITh M HAIMOHATBHBIX SKOJIOTHYE-
CKHUX TIPOOJIEM.

IOpuii BiragmmMupoBu4, ckaskuTe, kKak Bl oTHOCHTECH K poJiu o01ie-
CTBEHHOCTH B pelleHHH 3KOJOTHYeCKHX MpodjeM, MOTYT JIH 00IIecTBeH-
Hble OPraHHU3AINH CKA3aTh CBOE BeCKOe CJI0BO, MPEAJ0KUTh PaIUKAJIbHOE
pelieHne, KOTOPoe MOKeT ObITH PeaJin30BaHO?

VBBI, B HalleM OOIIECTBE OOIIECTBEHHOCTh TOKa OTOJBMHYTa Ha BTO-
poit miaH. CyuTaro, 4YTo 3TO HEIOOLEHKa OYeHb MOIIHOM COLMATbHON CHIIBI.
Bo BceM Mupe 00111eCTBEHHOCTS SIBIISICTCS JOCTATOYHO BECOMBIM JIBUTATEIIEM B
peueHny 00bIX podnem. K o0miecTBeHHOCTH, B MEPBYIO OYePE/b, JOJIKHBI
MPUCITYIIUBATbC  TOCYIapCTBEHHbBIE i
CTPYKTYpbl. B JNEHCTBUTENBHOCTH, BCE
OKa3bIBae€TCSi B TOYHOCTH HAOOOPOT.
OueHb XOTEI0CHh ObI JOOUTHCS AKTHUB-
HOW Tpa)KJaHCKOM MO3UIMU MOJIOJIEKU
B PELICHUH DKOJOTHMYECKUX Mpoliem.
B 37011 cBs13M, C 1IETBIO HKOJIOTHYECKOTO
1 COL[MAJIBHOTO BOCTIUTAHUS MOJIOJEKH,
B YHHBEPCHUTETE CO3/aHa CTyACHUYECKas
9KOJOTMYEeCcKas OpraHu3aius, ydacT-
HUKH KOTOpPOH peryiasipHO TpOBOAAT
pa3IMyYHbIE SKOJIOTHYECKUE aKIUH.

Hnst toro, 4toObl CIBUHYTH C
MEpTBOI TOUKM peanu3aluio MpoeKTOB
[0 OXpaHe M BOCCTAHOBJIEHHIO HH30-
Bui JlHenpa, Obuta cozgaHa oOnmacTHas
oOmecTBeHHas: opraHuzanus «Bos-
poxnaenue JlHempa», KoTopas IOJIKHA
CTaTh PYNOpOM B O3BYYHMBAaHUM CyIlle-
CTBYIOILIUX DKOJOIMYECKHUX MPOOJIEM H,
COOTBETCTBEHHO, TpeboBaTh WX pelle-
Hus. Sl cuMTar, 4To OOIIECTBEHHOCTH
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JOJDKHA W OyIeT WrpaTrh CyIIEeCTBEH-
HYI0O pOJb BO Bcex cdepax Haiei
JeATEeIbHOCTH.

Yro cerogHsi yxke CAeJAHO
opraHM3anuei?

OO0wecTBeHHAA OpraHu3aIus
«Bo3poxnenue J[Henpay sIBISIETCS] UHU-
UATOPOM pa3pabOTKH OJHOTO OYEHBb
BAXHOIO TIPOEKTa, peanu3auus KOTo-
pOro Kak pa3 U HallpaBJieHa Ha PELICHUE
npo0isem Hu3oBwit J{Henpa. Oto «Peru-
OHAJbHAS TMporpaMma BO3POKICHUS
MOWMEHHBIX BOJIOEMOB HUKHEro [[He-
mpa», pa3paboOTKON KOTOpOH 3aHUMa-
Jlach TpyINIla YYEHbIX. YK€ TPETUH Toj
MBI BeJIeM aKTUBHYIO MpOIaraHay 3TOH
MporpaMMbl, OHa PaccMOTpeHa, MOJy-
yuia 0[00peHUE U MOIICPKKY Ha pas-
HBIX YPOBHSX, KaK HA HAIlMOHAIBHOM,
TaK U Ha MexayHapogHoM. [Iporpamma
MPOIILIA PsiJ] ATAOB OOCYXICHUS, €CTh
OTIpe/ieTICHHBIC HApAOOTKU W MO3UTHBHBIC CABHUTU. J[OMOIHUTENBHO pa3pabo-
TaH HAYYHBIA TIPOEKT IO CO3AAHHUIO HAYYHO-TIPOU3BOJACTBEHHOTO aKBAIIOJIUTOHA
Y TIOJIY4€HO MOJIOKUTEILHOE PEIlIeHUE 00IaCTHOW aJIMUHUCTPAIIUH O €T0 Opra-
HU3alMU Ha OJJHOM U3 BOJHBIX OOBEKTOB MOMMEHHOW CHCTEMBbI. DTO TIO3BO-
JIUT PacCMOTPETh TEXHOJIOTMYECKHUE ACIIEKThI, MpeJjiaraéMble HayKoil 1o pea-
JIU3AIUU TIPOTPaAMMBbl, TEXHUYECKH arnpoOupOBaTh MEJIUOPATUBHBIC PEIICHUS.
[lepBbie 1I1aru cuenanbl, HO €I€ OYEHb JUIMHHBIA M TPYOHBIA MyTh KIET HAC
BIiepeau. DTo paboTa He OJHOTO rojia, a Ha gecstuietus. Eciu ynactces peanu-
30BaTh XOTS ObI YaCTh 3TOW MPOrPaMMbI H YBUJIETh €€ IUIOJbI, 51 Oy[ly CUUTATh,
YTO MOSI MUCCHS KaK YYEHOI'0 U KaK I'pakJJaHMHA-XEPCOHIA COCTOsIach U pea-
JM30BaNack. ITo OyneT OOJNBIION YCIeX U UTOT MOEH paboTHI.

EcTh M BO3MOKHOCTH Y4YACTBOBATH B MEKIYHAPOAHBIX MPOEK-
TaX, 00LIATHCSA U IGJIUTHCS ONMBITOM CO CBOMMH KOJLUIETaMu 3a py0eixoM.
B xakux popMax coTpyIHMYECTBA CErOAHS 3TO peaan3oBbIBaeTCs1?

CCFOI[H}I BEACTCA aKTUBHas pa60Ta 0 HaJIA)KUBAHUIO MEKAYHAPOJIHOT'O
COTPpYyAHHNYCCTBA. yHI/IBepCI/ITCT SABJIACTCA YUACTHUKOM HECKOJIbKHX IMPOCKTOB,
B TOM 4HCJIe B 00jacTu oOpa3zoBanus. B 3Tom romy 3aBepimaercs pabora 1o
OJTHOMY M3 MEXIyHaponaHbIx npoektoB mnporpammel TEMITYC-TACHUC, Ha
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MIEPCHEKTHUBY MOJAHbI €IIe TPU 3as8BKH, B KOTOPBIX BECOMO MPEACTaBICHA 3KO-
JIOTMYECKasl COCTaBIISIONIAS.

Kpome storo, xadenpa 3KoI0run, HEHOCPEACTBEHHO, U YHUBEPCHUTET, B
LIEJIOM, SIBJISIFOTCSl YYACTHUKAMM HECKOJBKHX MEXIYHApOJHBIX OpraHH3aLMi,
YTO MO3BOJISICT PEAIN30BATh PsiJl IPAKTUYECKUX IIPOCKTOB. B KauecTBe npumMepa
MOYKHO TIPHBECTH ydacTHe B MexayHapomaHou opranmzanun NACEE (Cems
yenmpos axksaxyiemypsi Llenmpanvrotl u Bocmournoti Eeponut), kKoTopasi o0be-
TUHSET TpeAcTaBuTeNnel okojo 30 HaydIHBIX OpraHU3aIi U y9eOHBIX 3aBe/ie-
HUMW, OTACNBHBIX YUEHBIX U CIIEHUATUCTOB cTpaH LleHTpanbHoil 1 BocTouHoi
EBpormer. Exxeromao Ha che3nax NACEE o0cykIatoTcsi akTyallbHbIe BOIIPOCHI
B 00JNacTH aKBaKyJIbTYpbl W PBIOOIIOBCTBA, (POPMHUPYIOTCS MHOTOCTOPOHHHUE
IIporpaMMel coTpyanudectBa. Chbe3l MperocTaBisieT MIIOMAAKY As oOMeHa
UACSIMH U IPOrpaMMaMH, CO3JaHHUsI COBMECTHBIX IPOCKTOB. Y Ka)KAOTO y4acT-
HUKa €CTh BO3MOXXHOCTb BHECTH CBOM INPEUIOKECHUS M HAHTH MapTHEPOB IS
COTPYAHHYECTBA, KaK B 00JaCTH HAay4HBIX MCCIECJOBAaHWH, TaKk U B 00pa3oBa-
TEJIBHBIX NIPOrpaMMaXx, HaXOAUTh PEaIn3alfio0 B PEIICHNH TPOU3BOJCTBEHHbBIX
BOIIPOCOB.

Eme oxuH mpumep NEpPCNEKTUBHOTO MEKAYHApOAHOIO COTPYIHHYE-
CTBa — MbI IIOIAJIM 3asIBKY HA y4acTHE B MEXIYHapOJHOM HPOEKTe (HEMELKO-
MTOJIECKO-00NITapCKO-yKPanHCKOM) TIO pa3paboTke U (HOPMHUPOBAHUIO HOBOM
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MarucTepckoil mporpamMMmbl «DKoJoruueckas JorucTuka». Ecin HaMm ynmacTest
peanu3oBaTh TOT MPOEKT, Mbl MOJIYYUT OYEHb COBPEMEHHYIO MAaruCTEpPCKylO
MpOrpaMMy, KOTopasi OObEIUHUT J1Ba HANIPABICHUSI MOATOTOBKU — MEHEIKMEHT
U DKOJIOTHIO. BBINMYCKHUKU 3TOW MEXyHApOJHONH MarucTepCKOM IMpOrpaMMbl
OyIyT UMETh BECbMa BBIUTPBHIIIHOE MOJIOKEHNE Ha PBIHKE TPY/IA.

Vike moHsATHO, 4To [Tninnenko KOpwuii n «d9K0I0THs», KAXTHOIOTHS,
«pbIOOBOICTBO» HEPa3AeIMMBI. A YeM yBJIeKaeTech B CBOOOTHOE BpeMsi?

CB00OOIHOTO BpEeMEHH, K OOJIBIIOMY COXKAJICHHUIO, HE TaK U MHOTO, €ro
MOCTOSIHHO He XBaTaeT. Ho, eciii ecTh BO3MOXKHOCTB, YIICIISIF0 BHUMAHUE CEMbE,
nade. OcoOeHHO ceivac OOJIBIIYI0 PajoCTh U OOJBIIOE BIOXHOBEHHE JaeT
00ILIEHNE C BHYKOM, KOTOPBIN COrpeBaeT JAyIICBHBIM TEIJIOM, CHUMAET CTPECC.
Crapatoch, M0 BO3MOXKHOCTH, YIENISITh BHHUMaHHE APY3bsiM. EcTh X000u, Ha
KOTOPOE OCTAaeTCsl OUYeHb MaJIO BPEMEHH, HO KOTOPOE BCEraa MPUHOCHUT YCIIO-
KOCHHE M YIOBJIETBOpEHHE — 3TO (puarenus. S yxke TaBHO STHM YBIICKAIOCh,
eIlle CO MIKOJBbHBIX BPEMEH, U 3/1ECh MPOSIBISICTCS. HE TOJIBKO MOE X000H, HO M
Moe po(heCcCHOHATTbHOE BHYTPEHHEE CO/IepIKaHue — COOUpar0 MapKu ¢ H300pa-
JKEHHEM TpeCcTaBuTeNei BOMHON Gropsl 1 (ayHbl. Jlake B mociieHeM, BhIITY-
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LICHHOM B 9TOM oAy, Y4eOHOM MOCOOMHU TOCTapascsl UCIOIb30BaTh [[BETHBIC
WUTIOCTPAIMK PphI0000PA3HBIX M PBIO MX M300paKEHUSIMH Ha MapKax pasHbIX
CTpaH.

U nocJieiHAe HECKOJIBKO CJIOB ISl TE€X, KOT0 3aHHTEPeCcOBaJI0 HHTEP-
BbI0, UTO BbI ObI X0Te/IN MOKeIATh.

XoTenoch Obl HAM BCEM IMOXKENATh, YTOOBI MBI OBUIM B3BEIIICHBI U pa3-
YMHBI B CBOUX MOCTYTKAX, OEPEIKHO OTHOCHIIUCH APYT K JAPYTY, 4TOOBI TyMaiu
HE O CErOAHSAIIHEM JTHE W CMOTPEIH Ha TEPCIEKTHBBI HE MPOCTO C ONTHMMU3-
MOM, a MPEANPHHUMANHN oTpeneneHHbie marn. OYeHb X0Tea0Ch OBl MOKeIaTh
BCEM cBeTiI0e U Oosiee kompopTHOe Oyayiiee. Ho Oe3 pemieH s SKoI0rnueCKux
po0JieM, ero y Hac MPOCTO HET.

keksk

Cezo0us no pewenuio Yuenozo cogema Xepcomuckozo 20cyoapcmeeHno2o
azpapHozo yHueepcumema xageope 9KoL02UuU U YCmoudue020 pazeumust npu-
cgoeno nowemmnoe ums npogheccopa FO.B. Iununenxo. Yemanosnena memopu-
anvras 0ocka Ha ¢hacade 21asHO20 KOpHyca yHugepcumema, eedemces paboma
no cozdanuio asmobuoepaguueckoco myses, 25-26 oxkmsops 2018 2. 6yoem
npoBedeHa MeAHCOYHAPOOHAs HAYUHO-NPAKIMUYECKAsl KOHGepeHyus «Konozu-
yeckue npodonemvl oKpydHcarowels cpedvl U payuoHaIbHO20 NPUPOOONONb308A-
HUSL 8 KOHMeEKCme YCMOou4u6020 pasgumusy, noceaujennas 60-remuro co OHs
pooicoenus FO.B. Iununenxo.

Mpui, korneeu, Opysvs, onuskue, 61azo0aphvl cyovbe 3a 6Cmpeyy u 603-
MOJCHOCIb pabomams, 00WAMBCA CO CEEMAbIM, NOPAOOYHBIM, THATAHMIU-
BbIM  VUEHLIM, Nedac020M, HeGePOSIMHBIM PYKOGOOUMENeM, 3aMeYamenbHbLM
SHepeuunbIM  Jicusnepadocmuvim  Yenosexom — Opuem Bnaoumuposuuem
ITHJTHITEHKO.
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In most animal species, spermatozoa motility is dependent on a long appendage
called flagellum. The flagellum behavior during the motility period can provide more
deeper understanding of basis of spermatozoa motility in a more detailed way and com-
plementary to the methods used so far which consist mainly in the analysis of fish sperm
head behavior (velocity, linearity of tracks, etc) obtained by regular CASA. In the pres-
ent review, a description of the different mechanisms accounting for sperm flagellum
movement is presented, with special emphasis regarding to fish spermatozoa. Features
and difficulties encountered when studying fish sperm movement are described in detail.

Key words: flagellum, spermatozoa motility, sperm flagellum movement, fish
spermatozoa.

Formulation of the problem. Spermatozoa are highly specialized cells,
crucially involved in animal reproduction. Efficiency of subsequent fertilization
success depends mainly on their movement ability. Fish spermatozoa swim for
very short periods right after being shed in the surrounding medium where ferti-
lization occurs (in most fish species, with external fertilization), but during this
brief period, their motility characteristics change in many respects [4].

The structure of sperm flagellum is quite ubiquitous and well in described
but nowadays the achievements in this field are still inconspicuous in respect to
flagella movement [6]

Understanding of the mechanisms involved in movement of undulipodia
(a general term which appoint for both flagella and cilia) can be investigated at
several levels of resolution: 1- by observation of the translating motion of the

' The present review is dedicated to memory of Yurij Pilipenko.
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cell body (head in case of spermatozoon), 2- by description of the variations of
the flagellar shape during its active movement, 3- at a macro-molecular level, by
dissecting the arrangement of its main components as mainly EM magnification
allows to describe them, 4- at the detailed level involved in the description of
the operation of each specific element such as the mono-molecular motor part. A
global view of the flagellar mechanics need the integration between these 4 lev-
els but for concision and description of our aims, it is more convenient to expose
below in details mostly the biophysical approach pointed out in the above 2-
description, while the other aspects (1-, 3- or 4-) will be approached as com-
plementary to the targeted hydro-dynamical aspects of quantitative description.

In the present review, we intend to investigate in detail the fish sperm
motility characteristics and technics for movement analysis in order to evalua-
tion of sperm flagellum behavio .

1. Specificities and difficulties in the studies of fish sperm moveme

Just after activation by the surrounding medium, sperm flagella of many
fish species beat at a high frequency, 50 to 100 Hz but for a short period of
time, i.e. thirty seconds to several minutes depending on fish species [11]. The
initial velocity of fish sperm cells is very high (150 to 300 um sec-1), which
makes observations and records especially difficult. To study the motility char-
acteristic (velocity of spermatozoa, percentage of motile cells) of these very
fast moving cells and to visualize their flagella, several specific methods have
been developed allowing the obtainment of images of the tracks followed by
sperm head, or alternatively images of flagella obtained in vivo while moving.
Nowadays, these methods use video techniques, and in some cases, allow to
record sharp images thank to stroboscopic illumination at a frequency up to 800
Hz. The computer assisted processing of the frames or more simply of the head
tracks (CASA) allows to compare parameters of movement of fish spermatozoa
exposed to various physiological situations, leading to comparative information
describing their potency for swimming, in relation to their ability to fertilize
and/or to be cryopreserved, but also the sensitivity of their swimming traits to
traces of potent chemical pollutants [11].

1.1. Activation of motility.

As fish spermatozoa are usually immotile in the seminal fluid, one must
transfer them in a specific solution where motility is activated. The activating
solution contains solutes (ions or non-ionizable compounds) which greatly
affect the osmotic pressure of the fluid [7]; depending on origin of the fish spe-
cies, marine or fresh water, the osmotic pressure of activation solution must be
significantly higher or lower than that of the seminal fluid, respectively [11].
In some particular species, the osmotic pressure is not the only factor and the
concentration of some specific ions needs to be adjusted; this is the case of the
K* concentration which must be greatly decreased in some species such as trout
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[13], sturgeon [1-2], or paddlefish [19] while in others such as turbot [14] and
species [17], it is the CO2 concentration which must be highly reduced to very
low values. These constrains will dictate the composition of the solution used
as optimal swimming medium for motility or, in contrast, optimal diluents pre-
venting motility [25].

1.2. Period of motility.

Usually in many fish species, sperm motility lasts for short periods (sev-
eral minutes), or even shorter (30 seconds) [2,10]. This means that one should
avoid any pre-activation of motility by any fluid eventually contaminating the
semen during stripping [15, 21] or by external water [22] or even by a solution
used to transiently store sperm (diluent), otherwise, when tested for its motility
sperm would be classified as immotile even though its initial potent motility
was possibly correct. A second implication is that any appreciation of motility
parameters needs microscopical observation, very early in order to get access
to values characterizing the most efficient part of the motility period, (earliest
one). As this earliest period may be lasting for only few seconds after contact
with the activating solution, usually one needs to mix sperm directly in a drop of
activating solution (AS) previously set up on the glass slide and to video record
this very short period in order to measure motility parameters [8] during this
crucial time window. Thus, a “blind” period of several seconds, where no video
recording can occur, is inescapable during which mixing in the drop and correct
focusing of the microscope is achieved.

1.3. Morphology of fish spermatozoa

The structure of the axoneme, as seen on Fig. 1 is canonically composed
of 9 double microtubules (doublets) approximately 20 nm diameter constituting

Radial
Spoke
Head
Inner
Dwnein Arm Radial
Spoke
Stalk
Duter Dunein
Arm (DDA)

Fig. 1. The “9+2” axoneme of flagella and cilia. The whole
structure is wrap in the flagella membrane which is in
continuity with the cell membrane
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the periphery of a cylinder which centre is occupied by two central microtubules
(singlets), the whole scaffold being succinctly referred as “9+2”. Convention-
ally, the 9 outer doublets are numbered starting from number one located in the
plane orthogonal to the plane including the two central singlets; importantly, the
former plane allows to define the curvature directions during beating as left or
right relatively to that plane; by convention, counting is clockwise when looking
from the tip of the flagellum. These microtubules are continuous all the way
long of flagella, continuity is a condition of absolute necessity for the motile
function of any axonemal doublet microtubule.

The head of fish spermatozoa usually ranges 3-4 um width (frequently
spherically shaped) and this makes them quite easy to observe with a micro-
scope at low magnification. In contrast, the diameter of the sperm tail so
called flagellum, which usually ranges less than 1 um, makes it difficul
or even impossible to be observed with a regular microscope, whatever
the magnification used (even 40x, 60x or 100x), because of their vigorous
movement which blurs the corresponding images. Therefore, observation
of moving flagella usually requires two specific adaptations: (a) a dark fiel
microscope making flagella appearing as a thin bright white filament ranging
40-60 pm length, on a fully black background, giving rise to a high opti-
cal contrast between the flagellum and its surrounding environment; (b) a
stroboscopic illumination in order to obtain sharp images of the moving fl -
gellum because during each very brief flash of light (ranging one to several
micro-second duration, the image of the tail appears without any apparent
movement) in successive video frames. Such combination of these observa-
tion technologies allows to obtain a detailed morphological analysis of the
integrity of the flagellar length [5, 26]. Another feature of fish sperm flagell
which turn out to be an advantage for observation resides also in their fla
shape: in many fish species, the entire length of flagellum is ribbon shaped
instead of cylindrical [23] as in the case of “simple” flagella such as those of
sea urchin sperm [9], which makes its ability to diffuse light very efficien
when oriented parallel to the direction of the light beam. The consequence is
that flagella appear, relatively brighter when observed by dark field micros-
copy according to specific angles, therefore giving indications regarding its
orientation relative to the light beam.

1.4. Sperm motility parameters.

Values of sperm motility parameters rapidly decreased after induction of
sperm motility by discharge into activating solution. This general rule applies
to most fish species, with variation in the motility duration between species
but in most cases leads to full stop within a short period of time (several min-
utes or less) as already mentioned. This implies that any measured parameter
must refer to a precise time point at which it was measured after movement
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initiation, when these parameters are used to compare conditions in an intra-
or inter-species way [8-10].

Flagella’s beat frequency (number of beat cycles in one second) measure-
ments are possible by changing of the frequency of stroboscopic illumination,
or by counting the records with a high-speed camera. Velocity is speed of move-
ment sperm head.

Types of velocity with are usually measured:

Velocity curvilinear (VCL) Point to point velocity (total distance trave-
led) per second.

Velocity average path (VAP) Point to point velocity on a path constructed
using a roaming average. The number of points in the roaming average is 1/6th
of the frame rate of video used.

Velocity straight line (VSL) Velocity measured using the first point and
the average path and the point reached that is furthest from this origin during the
measured time period.

1.5. High initial velocity and beat frequency.

Difficulty is that the initial velocity (during the 2-3 seconds following
movement initiation) of fish spermatozoa is very high (up to 300 um /sec), which
is a consequence of their high beat frequency (up to 70-100 Hz). Evaluation of
these two parameters is very important to obtain, because they occur at a period
of the motility phase, which is the most efficient for a spermatozoon to approach
and eventually reach the surface of the egg for fertilization. In contrast, this
period is very difficult technically to get access to for two main reasons: (a) it
follows immediately the blind period of mixing of sperm in the AS on the glass
slide and (b) the very fast movement of individual spermatozoa allow them to
stay only for very short periods both in focus and inside the observation field of
the microscope. Fish sperm flagellum is clearly visible when using high micro-
scopical magnification such as 20 or 40x objective lenses [8-9]

1.6. Density of spermatozoa.

In the seminal fluid, the density of spermatozoa appears very variable
depending on fish species. As examples, the following values of sperm density
(same units) were observed: 1 to 5.10° in carp [24], 50 x 10° in sea bass [15],
51to 15 x 10% in trout [13] and 0.1 to 4 x 10° in sturgeon [26]. Therefore, the
density is usually much too high to clearly distinguish individual cells without
dilution of milt in a non-swimming solution. In contrast, the sperm density in
milt is high enough to allow a high dilution rate in the AS leading to correct
observation of individual swimming cells. An appropriate method to solve the
problem of too high density in the seminal fluid is to use a two-step procedure
[3]: sperm (including seminal fluid) is diluted at first in a non-swimming solu-
tion (a 1:50 dilution ratio is a good starting point) where it can stay without risk
of motility activation, then this firstly diluted sperm is secondly diluted in a AS
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previously located as a drop on the microscope glass slide. This method needs
some knowledge of the conditions where to activate vs inactivate spermatozoa
of the investigated fish species. It is frequently necessary to get access at least
to two major characteristics of seminal plasma of the given fish species, i.e.,
concentration of K+ and osmolality [25].

1.7. Energetics.

As already mentioned, motility of fish spermatozoa is lasting for a short
period. A main reason appears to be due to limitation of energy by the lack of
ATP that occurs very rapidly right after motility activation. Actually, ATP con-
sumption by axonemal dyneins ATPase (acting as motors for generating move-
ment) is much faster than ATP production by the mitochondrion. This phenom-
enon has been observed in sea bass [15], in turbot [14] and in carp [22] sperm.
A consequence is that a sperm cell which have exhausted its ATP store during
a first round of motility is potentially able to reinitiate motility after a resting
period during which ATP is restored to a normal level in a solution non permis-
sive for motility [4]. It means that there are common examples where spermato-
zoa, apparently unable to move because of an « accidental » activation (contact
with external medium at collection or with urine), could be revived to potential
motility after such a resting period [13, 24].

1.8. Computer Assisted Sperm Analysis (CASA).

The method of CASA used for the rapid and objective assessment of sperm
motility using the sophisticated image analysis methodology. This method used
frequently in human fertility clinics. CASA (computer assisted sperm analysis)
frequently used for the analysis of mammalian sperm motility and the human, it
is very difficult to used for fish sperm which is generally motile for less than 2
min compared to several hours for mammalian sperm. In the CASA system may
automatically measure many parameters, such as: Mean lateral head displace-
ment (ALH); Straightness (STR) — a measure of VCL side to side movement
determined by dividing VAP by VCL; Wobble (WOB) VAP/VCL, describes
side to side movement of the sperm head. Mean velocity (VAP); Linear velocity
(VSL); Curvilinear velocity (VCL); Frequency of head displacement (BCF);
Linearity coefficient (LIN)

2. Technik’s for fish sperm flagella observatio

2.1. Regular video camera.

A work with regular video camera usually uses stroboscopic illumination
is shown below. In each shot, separate positions of a spermatozoon are thus
recorded (frequency regular video camera 50 Hz) as observed at 50 or 100 Hz,
but more detailed records are possible provided an augmentation of the fre-
quency of stroboscopic illumination is applied, but in this case, one can see an
overlapping of the flagellar images (150-300 Hz) making difficult the individu-
alization of each position (Fig. 2).
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Fig. 2. Example of overlapping:
resulting from the augmentation of
frequency of stroboscopic illumination
to 150 Hz, the image analysis becomes
complicated, and at 300 Hz, it becomes
impossible

2.2. High-speed video camera.

For sperm observations and for obtained detailed images of moving sper-
matozoa can be used next technics: Olympus BX50, 500x, with 100x Phase
contrast optics (Zeiss Ph 3 NeoFluar 100xOil immersion) and recorded with
a high-speed video camera (Olympus i-speed TR) providing 848x688 pixels
spatial resolution, 1000 frames/sec (Fig. 3 and Fig 4.). For regular sperm obser-
vations, an Olympus BX50 microscope, with dark-field optics (objective 20x)
illuminated by pulsed light from a stroboscopic lamp (Chadwick-Helmut, 9630,
USA) was combined with video recording by 3CCD video camera (SONY
DXC-970MD, Japan).

Fig. 3 Example of high resolution video-images (1000 frames per second,
the time interval between two images 2 psec time duration of one full cycle of beating
26 psec which corresponds to 13 images in this example, for prepare this image rate
taken each second frame)
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Fig. 4. An example of one individual video frame shot with a high-
speed camera at 1000 frames per second, image size 848%688 px.,
resulting in record of individual positions of flagellum without overlap
at high frame rate

Analysis of Fig. 3 and 4 makes it possible to obtain information about
the sperm movement such as: direction of movement of the head, rotation of
spermatozoon’s, wave length, wave amplitude, the number of waves and beat
frequency of waves, defects occur in the membrane. The use of high-speed cam-
era allows as to get information about the movement of sperm, not previously
been used for the analysis of their mobility for example records collected from
high-speed camera we obtained sperm parameters.

Conclusion and perspectives of further research. One main character-
istic of fish spermatozoa is that they remain immotile in the fish seminal tract and
testes due to the high osmolality and ionic composition of the seminal plasma
which prevent sperm motility in fish sperm ducts [18] but a second character-
istics is that fish sperm becomes motile after discharge into the aqueous envi-
ronment due to external signals, e.g. low K+ concentrations in acipenserids or
hypo-osmotic shock in freshwater teleost fishes [20] or opposite, for marine fish.
During microscopic observation, spermatozoa move at water-glass or water-air
interfaces which contrasts with natural situation occurring during fish repro-
duction where spermatozoa moves in the water column. Fish spermatozoa are
also characterized by short and very rapid motility (from 40 sec and up to few
minutes) with 50-90 Hz initial frequency of flagella beating [ 1].
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MJABAIOLWWUE PbIBHBIE CITIEPMATO30U bl -
AHANN3 ABUMEHUA XKITYTUKA

bounoapenxo B., bopuwnoney C., /oiceku Koccon
Yuusepcumem FOoicnoit bocemuu 6 Yecke-byoeesuye,
@axynvmem pvib6HO20 X0351IcMEa U OXparvl 800, FOdcHoueuckull HayyHolil
Yenmp aKeaxyibmypul u 6UOPA3HO0OPA3UsL 2UOPOYEHO308,
Boowsanwi, Yeuwickas Pecnybauxa,
vbondarenko@frov.jcu.cz

VY OONBIIMHCTBA BUIOB KUBOTHBIX MOJBIKHOCTH CIIEPMATO30HMIOB 3aBUCUT OT
JUTHHHOTO TIPHUAaTKa, Ha3bIBAEMOTO0 KTyTHKOM. [ToBerieHre KTyTHKa B TCUCHUE MTEpUoaa
MTOJBIDKHOCTH MOXET Ooiee AEeTadbHO OCMBICIHTH OCHOBBI IOJIBMKHOCTH CIIEPMATo-
30UJI0B ¥ JIOTIOJTHUTH METOJIbI, UCTIONB3YEMbIE 10 CUX TIOP, KOTOPhIE COCTOST B OCHOB-
HOM U3 aHaJIn3a MOBEJICHUSI TOJIOBKH PHIOHOH CIIepMBbI (CKOPOCTh, JINHEHHOCTH TPEKOB U
T. 1.), noyueHHbIX CASA. B cTarbe npeacTaBiieHO OMUCaHUe Pa3IMuHbIX MEXaHU3MOB
yd4eTa IBIKCHUS KTYTHKA CIIEPMBI C 0COOBIM aKIICHTOM Ha PBIOHBIC CIIEPMATO30MIbI.
[TonpoOHO ommcaHBl 0COOCHHOCTH U TPYAHOCTH, BOSHUKAOIIIE ITPH U3YUCHHUHN JBIIKC-
HUS CTIEPMBI PBIOBI.

KiroueBsie ciioBa: JKTyTHK, TOJBUKHOCTD CIIEPMATO30UI0B, IBHKEHUE KTy THKA
CIICPMBI, CIIEPMATO30U/IbI PBIO.

MJABAIOYI PUBHI CMEPMATO30IaU -
AHANI3 PYXY IXKF'YTUKA

Bonoapenxo B., bopuwnoneus C., /Ircexi Koccon
VYuieepcumem Ilisdennoi bozemii ¢ Yecvre-byoetiosiye,
Gaxynemem pubnozo 2ocnodapcmaea i 0xopouu 600, I1is0enHouecbKuil HayKoguil
YeHmp aKeaxyILmypu i 0iopisHomManimms 2uopoyeHo308,

Boousanu, Yecvra Pecnyonixa,
vbondarenko@frov.jcu.cz

VY OinbIIocTi BUAIB TBAPUH PYXJIMBICTH CIIEPMATO3011IB 3aJE€KHUTh BiJ] JJOBIOTO
IIpUIaTKa, Ha3BaHOTO KIyTHKOM. [ToBesiHKa JUKTYTHKA ITPOTATOM Epiony pyXIMBOCTI
MOXKE OUTBII IETANbHO OCMUCIHTHA OCHOBH PYXJIMBOCTI CIIEPMATO30i/iB 1 JOTOBHUTH
METOJIH, 10 BUKOPHUCTOBYIOTHCS J0 IUX Iip, SIKi CKIAJaI0ThCA B OCHOBHOMY 3 aHAJI3y
MOBE/IIHKY TOJIOBKHM PUOHOT criepMH (IIBUAKICTD, JIHIHHICTH TPEKIB 1 T. /.), OTPUMAHUX
CASA. V craTTi NpeacTaBicHO OIKC Pi3HUX MEXaHI3MIB OONIKY PyXy JDKIYTHKA CIIep-
MU 3 0COOJIMBUM aKLIEHTOM Ha pUOHI criepmMaTo30iau. JleTanbHo onnucaHo 0coOaMBOCTI
1 TPYJHOIL, III0 BUHUKAIOTH ITPY BUBYEHHI PyXy CIIEpMH pUOH.

KuttouoBi croBa: JDKTYTHK, PYXJIMBICTh CIIEPMATO301IiB, PyX JUKI'yTHKA CIIEPMH,
cnepMmaro3oian puo.
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YK 639.3:598.235.4(2605)

OLUIHKA POJ1I BAKJIAHA BEJINKOIO (PHALACROCORAX
CARBO) Y ®OPMYBAHHI 3AMACIB BOAHUX BIOPECYPCIB
rAPOEKOCUCTEMU AHIMNPO-bY3bKOIo JINMMAHY

MMununenxo F0.B) — ooxmop c.-2. nayx, npoghecop,
!Hakoneunuii I.B. — ooxmop 6ion. nayx, npoghecop,
2Koszuuap M.B. — kano. c.-e. nayx, doyenm,
!Muxonaiscokuil nayionanohuil ynisepcumem im. B.O. Cyxomnuncokoeo,
2Xepconcwkuil deporcasnuil azpapHuil yHigepcumen,
nakonechniigor@gmail.com

Ha mizgcraBi pe3ynsraTiB 6araTopigHIX AOCTIKEHB 3aloAisiHa cripo0a OliHUTH
BIUMB OaknaHa Besukoro (Phalacrocorax carbo) Ha dyHKIIIOHYBaHHS Tigp00iOIEHO3Y
Juinpo-by3bkoro immMaHy, B MeKax SIKOI0 YMCENIbHICTh HOTo MomyJsiuii 3pocia no 7,4
tuc. nraxiB. CepegHiil 1000BHI 0OCAT CIIOKUTOrO OAKIAHOM KOPMY, SIKHA BPaxOBY€
CE30HHI, BIKOBI Ta cTaTeBi BiAMIHHOCTI, CTaHOBUTH 0,05 KI. Y Xap4oBOMY parlioHi J0Mi-
Hy10Tb (87,6%) 3 ManouiHHi KOPMOBi 00’ €KTH — APiOHUH PI3HOBUI0BUI OMYOK, TIONb-
Ka i arepuHa. Crioxurta 6akiaHoM B Mexax JHinpo-By3pkoro nmmmany ixTiomaca, sika
OpIEHTOBHO csirae 70 1,3 THC. T Ha PiK, € BABOE MEHIIO 332 00CATH IOPIYHUX BTpar
BOJIHMX 0i0pecypcCiB BiJ] 3aMOPHHX SIBUILL.

Kirowosi ciosa: [lninpo-By3bkuii muMan, BoHI 6iopecypcH, OakiaH BEIUKHUH,
YHCEIBHICTh TOMYJIALIi, KOPMOBHI PaIliOH.

IocTranoBka npodaemu. ['eonoriuno-riaporpadiunuii renesuc cyyac-
HOTO YOPHOMOPCHKOTO OaceiiHy BiJpi3Hs€ UUKIIYHICTh Ta TOCUTh yIiJIbHEHA
aMIUTITY/la KOJIMBaHb BOJHOTO PIBHSI, MEXI SIKOi JIMIIE BIPOJOBXK TOJIOLECHY
csiranu Big — 80 M 10 +2 M Big cyuacHoro [3]. OgHUM i3 CyTTEBUX HACHTIIKIB
OCTaHHIX TPaHCTPEeCil CTal0 3aTOMJICHHS HWXKHIX IIISHOK PIYKOBUX JOJIWUH
1 BUHMKHEHHS JHMAaHiB, 0COOIMBO «0araTUMHM» Ha SIKi CTalo y30epeskiKs
[liBniuHO-3axigHoro Ilpuuopromop’s [8]. BuHuKHEHHS Ta iCHYBaHHS LMX
JMMaHHUX BOAOWM Ha MEX1 MOpS 1 piUKM 3yMOBJIOE iX YHIKaJbHi Janamad-
THi, F1APOJIOTiYHI 1 FAPOXiMIUHI XapaKTEPUCTUKH Ta 3HaYHE O10Pi3HOMAHITTS.

Haii6inpimmm 3a rromiero TMMaHHUM KomiiekcoM Yoproro Mopst € JHi-
npo-by3bkuii muMa, akBaTopist Ta y30epesoKs SIKOTO CIIYTye FTOIOBHUMH a0i0THY-
HUMU KOMIIOHEHTaMH €IMHOI IPUPOAHOI €KOCUCTEMH, 110 3a0e3Medye iCHyBaHHS
crierdivaHoro 1 yKpail CKIagHOro GIOTHYHOIO KOMILIEKCy. Moro THIOBHMHE erte-
MEHTaMHU € YKCEeJIbHI BHIU PHOOITHUAX NTAXIB, 13 SKMMH OB’ s13aH1 BAKIIMBI Mexa-
Hi3MH Kpyroo0iry eHeprii Ta rolloBHUX OiOT€HHHX eJIEMEHTIB (ByIelb, Gpocdop,
KaJIiif, a30TOBMICHI CITOIYKH TOIIIO) Mi’K €KOCHCTEMaMHU MOPsI Ta CyXomouy [5].
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AHaji3 ocTaHHIX JociigkeHsb i myOsaikaniii. Bmpomosk ocTaHHBOTO
JIECATUPIYYS y BUIOBIM CTPyKTypi puboiaHOi opHiTOdayHH, opsix i3 Laridae
ta Pelecanus, 3poctae ponb 0akiana Benukoro (Phalacrocorax carbo), sxuii
B Ii{ MiceBOCTI 10 modaTky 90-X pOKiB MHHYJIOTO CTOpPiv4s OyB MPaKTUIHO
BiACYTHIM. Y HasBHMI 4Yac y Mexax [liBHiuHO-3aximHoro IIpmaopHomop’s
Phalacrocorax carbo € 3BUYaliHUM THI3ZIOBUM 1 TIEPEIIITHAM BHJIOM, OCHOBHI
MICIIS 3UMIBJIT YOPHOMOPCHKUX TOMYJISAIIN po3TalIoBaHi Ha MiBAEHHOMY y30e-
pexoki Hopaoro mopst Ta B CepenzeMHOMOD 1.

baknan Benukwuii — 1ie mopiBHsAHO KpynHU# (Bix 1,8 1o 3,0 kr) mipHaroumii
NTax, SIKAM € «ITOBHUMY 1XTiO(arom, Tox HOro JIOKaJbHO-THI3I0BA YUCEIbHICTh
MPSMO BU3HAYAETHCA HASABHICTIO Ta JOCTYIHICTIO KOPMY 1 MOXKIIMBICTIO KOJIO-
HIaJTBHOTO THI3MyBaHHA. BimMmoBimHO, HaBHINA YUCENBHICTh BUAY B 30HI J[HI-
npo-by3pKoro MMMaHy BUHHUKAE HAaBECHI Ta BOCEHH, KOJIM MITaXU KOHIIEHTPYIOTHCS
B HAMOUTBII OaraTux KOPMOM JUISTHKAX aKBaTopii, POPMYIOUHN TaM BEJTMKI CE30HH1
CKyIUEHHS 3arajbHOI0 YrcenbHICTIO 10 10-17 tresd ocib [7, 10].

Exonoriuna ponb Buay B MpHOEpeKHUX €KOocHcTeMax OaraTorpaHHa i
MPSIMO BU3HAYAETHCS YACEIBHICTIO NTaxXiB Ta TPUBAIICTIO CE30HY BiATBOPEHHSI.
Haii6inp1r moMiTHA KOpMOBa poiib OakiIaHa, 00 JOPOCITHH NTaxX BIPOIOBK JOOU
croxuBae 0,7-0,75 xr, a mig yac BUPOITYBaHHS MOJIOIHAKY — 70 1 Kr pubn [9],
SKy aKTHBHO BWJIOBJIOE B MPHUIOHHUX Imapax. [lepeBaxxHO 1€ mpencTaBHUKH
YaCTUKOBHX BUIB 13 MaKCUMaJIbHUMH po3Mipami 110 20-25 cm. B saxocTi uucens-
HOTO pHOOiTHOTO Taxa OaKiIaH HAHOCHUTD ITEBHY KO 3aracaM MPOMHUCIIOBUX
puo, ane HalOUTBIIT BiTIyTHI 30MTKY CIIPUIUHSIE HAa BOJOMMAaX CIEIiaTi30BaHIX
puboBogHUX TocTionapcTs. Le Bigpazy 3yMoBUII0 BUSHAUCHHS OaKiiaHa B IKOCTI
«IIKIJTABOTO» BUAY 1 O3HAYMIIOCH Ha BiMMOBIAHIN JTIONCHKIN peakilii, BUKITH-
KaBIITU MTPSIMHUH aHTPOTIOT€HHUH MPECUHT IIISIXOM HHUIIEHHS THI3IyBaHb Ta Bijl-
CTpiTy JOopociux nTaxiB. Yepes me mpakTU4IHO BCi BUIU poxy Phalacrocorax
BXKE€ B CEPEIUHI MUHYJIOTO CTOpiyds HaOylIH CTaTyCcy MaJlOUYMCENbHUX, Maike
pIOKiCHHX BHIIB, ayie 3 mouatky 70-X pokiB came Phalacrocorax carbo mpone-
MOHCTPYBaB 3[aTHICTh 10 BiTHOBJICHHS YHCEIILHOCTI Ta PO3MIUPCHHS apeary
MemkaHHA. Taka TeHeHIis HaOymna cBoro nposBy B IliBHIUHO-3axiHill YacTHHI
€BPOTIECHCHKO-aTIaHTHIHOTO apeaiy, motiMm B CepemxzemHomop’i, HoprOoMOp-
chKOoMy OaceiiHi 1 10 HasIBHOTO Yacy MpoJOBXKYeThes Ha JlanexocxigHo-Tuxoo-
KeaHCBhKil yacTuHi apeamy [11].

UucenwHicTh Oaknana B 30H1 [[Hinpo-By3pkoro nmmany mo modarky
90-x poKiB MHUHYJIOTO CTOJNITTS yTPUMYyBajach Ha MOPIBHSIHO HU3BKOMY DPiBHI,
ajie Ha/1aJIi 3pOCTaHHs YUCENBHOCTI Ha0Y10 aKIIEHTOBAHOT TeH ICHIIIT 10 TIO/1a)Tb-
II0TO PO3BUTKY, HAOyBarOYM B OKPEMi POKH CIIaIaXOBOTO TUIY. Taka CUTyarlist
Hece peaibHy 3arposy Aectalimizamii ixriodayHu JUMaHy Ta ICHYBaHHIO TIPH-
0epeKHO-TIICOBUX €KOTOMIB 1 CHPUYHHSE HU3KY TPOOIEMHUX MMUTAHB, SIKI TOKH
110 HE MaOTh CBOTO BUpimIeHHs. OHUM 13 TAKUX IMATAHb € TPOo0IeMa 3araibHO1
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OLIIHKM €KOJIOTIYHOI poIi BUAY B HasBHIN Tigpoexocuctemi /IHinpo-By3pkoro
JMMaHYy, @ TAKOXK pealibHa OI[IHKa MDKIIOYJISIITHUX B3aEMOBIJTHOCHH MTaXxiB i3
PI3HUMHM TIpeICTaBHUKAMU 1XTio(ayHH.

VY cyuacHili cutTyanii 1mi OLIHKHA 3BOASTHCSA 1O MPOCTOTO MUTAHHS
MPEICTaBHUKIB CIIY)KOM PHOOOXOPOHU — «UUM IKHUBJISITHCS 0araToTUCAYHI
3rpai OakjiaHa B JIMMaHi, e Maike BiACYTHI MPOMHMCIIOBI 3amacu BUIY?».
Hnst po3kputTa naHoro nutanHsa npotsrom 2007-2017 pp. Oynu BHKOHaHI
YUCEeJIbHI MOHITOPUHIOBI Ta MOJbOBI JOCIIKEHHS, METOIO SKUX € OIliIHKa
exoJoriuHoi poni Phalacrocorax carbo B rigpoekocuctemi Hinpo-by3b-
KOTo JUMaHy Ta WOro BIUIMB HAa YMCENBHICTh momyisuid pub. OTpumani
pe3yibTaTH MalTh 0araTOCTOPOHHIO 1 0araTOKOMIIOHEHTY CTPYKTYpy Ta
CIPSIMOBAHICTh, OCHOBHI KIJIbKICHI O3UIIT sIKOT BiTOOpaskeHi B monepenHix
nyonikaiisx [5, 6, 10]. OcTaHHI MalOTh HE JIMIIE HAYKOBE, aJie i MPaKTUIHE
3HaYeHHS, JO03BOJISAIOYM C(HOPMYBaTH 4iTKe OadeHHsS HUISAXiB BUPIIICHHS
HassBHOT MpoOjieMu Ta 030pO€HHS (PaxiBIiB METOAUYHUM 3a0€3MCUCHHSIM
peamizamii €KOJIOTIYHO BHBa)KEHUX 3aXOAIB IMI0JO0 KOHTPOJIO 32 CTaHOM
HOMYJNALIH puOOINHUX NTaxXiB.

Marepian Ta MeToau. B SIKOCTI OCHOBHOTO aHAJITHYHOIO Marepiaiy
OyJiM BUKOPUCTAHHI OOJIIKOBI JIaHi Ta Pe3y/IbTaTH BIACHUX JOCIIKCHb, BUKO-
HaHuXx y niepion 2007-2017 pp. mijg yac cTanioHapHO-MOHITOPUHTOBUX Ta SKC-
NEAMIIHO-TIOJILOBUX 00CTEKEHb aKBaTOPil, MPUOCPEIKHUX NUISHOK Ta Oepe-
riB [uinpo-By3pkoro nmumany. TepuTopist AOCTIIKEHb OXOILTIOE MPAKTHYHO
Bech JlHinpo-by3bkuit muman — Bix BapBapoBcbhkoro Mmocta B M. MuKoNaeBi
Ta Bix M. XepCOHY Ha MIBHIYHIA MeXi i 0 camoro ycrts JUMaHy B paiioHi
M. Ouakis.

HaiiGinbini oOcsiry aHUX OO0 KiJIBKICHUX MMapaMmeTpiB Bi3yajabHOTO
o0JiKy mTaxiB OTpPUMaHi 3 TOYOK KOHTPOJIIO, pO3TallOBaHMX Ha Bomockkiit
koci Byspkoro nmmany, ma muci CranicnaB, Ha KiHOypcbkomy MiBOCTpOBI
(c. Pubanpue Ta c. [TokpoBchke) Ta mobmuzy c. Kymypy6 OuakiBChbKOro p-Hy.
OOcTexxeHHsT KOJIOHIaJbHUX Ta OKPEMHUX THI3JJOBUX MOCEJICHb OakiaHa B 30HI
JOCHIKeHb BUKOHYBaJIM B KiHL JIUMHS Ta TOYATKy CEpITHS, Michs iX 3aiu-
mieHHs1 ntaxaMu. OKkpeMi 00CTeXEeHHS! MPUOEPEKHUX MICIb BiIIOYMHKY NTa-
XiB Ta JUISTHOK aKBaTropii BUKOHYBaJM BOCEHM (KOBTEHb-JIUCTOMA[) i HABECHI
(OepeseHb-KBITEHB).

[lepBuHHI pe3ynbTaTh 00IiKiB Ta Bi3yasibHOI PiKcallii KOpMOBHX i CE30HHO-
MIrpaliiHuX TepeibOTIB NTaxiB MiAJaBald CTaHAAPTHIA CTaTUCTHYHIN
00pooiIi.

PesynbTaTn gocaigkeHb Ta ix o0ropopeHHsi. Haxommveni marepi-
aJM JTOCJIIJDKEHB IO/I0 SKOJIOTI Ta YUCENIbHOCTI OakjiaHa B MEXax TEPUTOPil
Juinpo-by3pkoro nuMaHy CBi4aTh Mpo yKpal CKIAAHY pOJib IHX MTaxiB y
npubepekHux ekocuctemax. [IeBHO, 110 00CsATH HASBHOTO MaTepialy He J03-
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BOJISIFOTH OTHO3HAYHO C(HOPMYIIOBaTH NPUHIMITK B3a€MOBIIHOCHH OakiiaHa 3
IHIIUMHA KOMIIOHEHTaMH TiJIpOOIOIEHOTHYHUX KOMIUICKCIB PI3HOTO THUITY, alie
PO3KpHUBAIOTh MaricTpalibHi HanpsSMKH I0A0 €KOJOT1YHOI OLIHKK POl J0Ci-
JOKYBaHOTO BUJy Ta TMIEPCIIEKTHBH iX MOAAIBIIOTO PO3BUTKY.

3aKOHOMIPHO, 110 OIHUM 13 MEPIINX BUCTYNAIO MUTAHHS OLIHKU CyMap-
HOT ixTioMacH, CiokuUTOl OakiaHnamu. BpaxoByrouu cepeini o0csaru 1000BOro
00J1iKy KOpMY, HaBeJIeHI B CrielialbHil JIiTeparypi, a TAKOXK JaHi BIACHUX Bi3y-
aNbHUX OOMIKIB TOJIBIII PI3HOCE30HHUX IpyTl OaKiIaHa Ha Pi3HUX IUISHKAX aKBa-
Topii JHinpo-by3bkoro 1nMany, B IO€IHAHI 3 BUIIQJIKOBUMH B1IOMOCTSIMH pUOO-
BOJIIB Ta (PaxiBIliB MUCIMBCHKOTO TOCIIOAAPCTBA MI0J0 OOJIKIB YUCEIBHOCTI Ta
BUJIOBOT HAJIGKHOCTI PUO, CIOXKHUTUX [UMH NITaXaMu, 0yJ10 BU3HAYCHO CePeIIHIN
MiKCe30HHUH 00csr kopMy B Mexax 0,065 kr/moba. Lleii cratuctuuHO-ycepea-
HEHUI 00CST BPaxOBYE Pi3HOCE30HHI, PI3HOBIKOBI Ta PI3HOCTATEBI BiMIHHO-
cti xkuBienns Phalacrocorax carbo y 30ui1 [IHinpo-by3ekoro numany. Bigno-
BiJTHO, OLIIHIOIOUH CEPEeHBO-CE30HH] (CyMapHO MO MIrpaliifHUM Ta THi3J0BUM
oOmikam) Ha Mexi 45% BiJl MaKCUMalbHO OONIKOBaHMX DPIBHIB YHCEIBHOCTI
OCIHHIX Mirpamiiinux xBuib (cepenni 3a 2014-2017 pp.) y po3mipi 7,4 Tucsy
NTaxiB, NIOJICHHO CIIOKUTa HUMH CyMapHa Maca KopMy Oy/ie CKlazatu Maike
5 ToH (4810 kr). CymapHuii KOpMOBUII niepion OakiaHa B 30Hi J{Hinpo-by3bpkoro
JTUMaHy oiiHeHu# B 275 1i6 (i3 15 6epesnst o 1 rpyaHs), TOX MiHIManbHO-pO3-
paxyHKOBi LIOpiuHI OOCSTH CHOXHUTOI OAaKJIaHOM IXTIOMacH CSTaloTh MOHAJ
1,3 THc. ToH.

JUiss TOpIBHSIHHSL CIIiZl BIAMITHTH, IO OQIMIHHO CyMapHUH pidyHUi
00CST TPOMHUCIIOBOTO BHMJIOBY PHOM B MeXKax akBaToOpii JHMMaHy NpOTITOM
2014-2017 pp. e mepeBuuryBaB 300 TOH, X04a OI[IHKH PEATBLHOTO BUIIOBY
konuBaroThes B Mexkax 500-600 ton pubu mopiuHo. TakuM 4MHOM, HaBiTh
MiHIMaJIbHO-PO3PaxXyHKOBI OOCATH CIOXKMBAaHHS PHUOM MICLEBOIO Ta MIrpylo-
yumu nonyssiisimu Phalacrocorax carbo B mexax JlHinpo-by3skoro jaumany
B 2,5 pa3u NepeBUILYIOTh MOPIUH] eKCIUTyaTaliiHi 00CATH BUITy4YEeHHs PHOH.

Ha ocHoOBi 35 cekIifiHMX JOCHIJKeHb NTaXiB, SKI 3arUHYJIA B MEXax
KOPMOBHX CTalliii BHACIIIOK MOTPAIUISIHHS B PUOANILCHKI CITKH, Oy o0paxo-
BaHi MOKa3HUKH BHUOBOTO CKJIaAy KOPMOBHX 00 €KTIB Ta IITYHKOBOI KOPMOBOT
Macu. BeraHoBiieHO, 1110 BUIOBHI CKJ1aJl pu0 B KOPMOBOMY pallioHi OakiaHa Ha
teputopii /IHinpo-By3bkoro numany ykpail cTpoKaTtuii 3a TEpUTOPiaIbHO-JIO-
KaJbHUMH Ta CE30HHUMH XapaKTepUCTHKaMHU. Y TOH Ke 4ac, JUis 1aHOi aKBa-
Topii came B nepiox 2014-2017 pp. y xapuoBOMY pailioHi aOCOIOTHO MepeBa-
JKAIOTh 3 MaJIOLiHHI KOPMOBi 00’ €KTH — APiOHUI PI3HOBUAOBHH OMYOK, TIOIbKA
(Clupeonella cultriventris Nordmann) 1 arepuna (Atherina pontica Eichwald),
Ha SKHX BIJNOBIAHO Mpumnagae (cepenHbo-ce3oHHa Mmeniana) 43.,2; 26,8 Ta
17,6%, o cymapso ckiianae 87,6%. B uncini 3anumkoux 12,4% BCTaHOBJICHO
17 BuaiB pud. OKpiM LBOTO, B CyMapHOMY OONIKYy He OXOIUIeHI pakormoiOHi
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(kpeBeTKa Ta Kpabu), pi3Hi MpeACTaBHUKHN Mallako(ayHH!, KOMaxomoioHi, apoo-
(bayna tomro. CepenHs 1UTyHKOBa Maca kopmy ckianae 208+£105 rp., cepenHs
KUIBKICTB CIIOXKHUTHUX 0COOMH Onuka — 8+3,2, THOJIbKU Ta arepunu — 22+9,3,

HesBakatoun Ha BKa3aHI JIOKaJbHO-CE30HHI OCOOJIMBOCTI KOPMOBOTO
pamiony OakiiaHa, Ha BCii akBaTOpii IIJIOCE30HHO TOJOBHUM 00’ €KTOM JKHB-
JICHHS JIMIIA€ThCsl APIOHMH 1 cepenHiil 3a po3Mipamu O6uvok. HaBiTh paHHBOT
BECHH Ta BOCCHH 32 HAsIBHOCTI B JIMMaHi 3HAYHOI KUIBKOCTI TIONIBKHU, aTePUHU
i my3aska (Alosa tanaica Grimm, 1901) Ginbiry yactuny (60%+) kopMoBOro
pauioHy OakiaHa 3aiiMaroTh caMe OMYKH. 3a MEeKaMH JIMMaHy, HAIPUKJIa][ B 30H1
po3TalllyBaHHS PUOOBIATBOPIOBAIILHUX KOMILIEKCIB, pUOOPO3ILIIAHUKIB 1 CIie-
1iajai30BaHUX PUOOBOJIHUX MIANPUEMCTB B YHCIII OCHOBHOT 37100141 OakiiaHa, siKk
MPaBUIIO, BUCTYIA€ MOJIOJb KYJbTUBYEMHUX BUIIB PHO.

TakuM 4MHOM, TepIa 3aj7a4a JA0CIIKSHHSI 00 OLIHKA OOCSTIB CIIO-
KUBaHHS puOHOi GioMacu HasgBHOIO B JIHiMpo-By3bkoMy JMMaHi MOMYISLi€0
Oaxyana BupiiieHa. 3a ii pe3yabraTaMi BCTAaHOBJICHO JOCHUThH 3HAUYHUH 00CST
BUWIIyYeHHS PHOM B IIOpiYHUX oOcsrax Ha piBHiI 1,3 THC. TOH, WO B 2,5 pa3u
OinpIe 3a 00CATH MPOMHUCIOBOTO BHIy4eHHsS. [IpuOmu3HO aHanoriuHi piBHI
BWJIOBY PHOM B IaHii akBaTopii Masiu Micie Jiuiie B KiHii 70-X poKiB MUHYJIOTO
cTOpiuYs. 3a BUIOBUM BiJIHOIIICHHSIM OCHOBHHMM 00’ €KTOM JKUBJICHHS OaKjiaHa B
2014-2017 pp. Buctymnae 6M40K (pi3HOBUIOBHIA), TIONIbKA Ta aTepuHa. Panimre, B
2007-2010 pp. arepuHa B CKJa/i KOPMOBOTO palioHy OakyiaHa Oyia NpakTHYHO
BiZICYTHSI.

Jpyra 3aj1a4a 110/10 OLiHKH BIUIMBY OaKJIaHA HA CTaH 1 BiTHOBJICHHSI PHO-
HuX 3anaciB J{Hinpo-by3pKkoro quMaHy B METOAMYHOMY TIIaHi HabaraTo CKJaj-
Hilla, 010 COPUYMHUIIO HEOOXiJHICTh CUCTEMHOTO aHalli3y 3 BUKOPHCTaHHIM
HETpsIMUX IOKa3HWKIB BTparh pHOHOI iXTiOMacH, BUKIMKAaHUX, HAMPHUKIAJ,
3aMOpHHMMH sIBUIIAMH. [laHWH YMHHHK BIUTUBY Ha BOIHI OiopecypcH JHMaHy
po3mIAaNK TOpsi i3 0araTopiuyHUMU JTAHUMH IIOJI0 YMCEIbHOCTI OakiiaHa B
aKBaTOPIl €CTyapHOI I'IPOCKOCUCTEMHU.

Tak, sBuiia 3amopy pubu B JHinpo-By3pkomy nuMaHi € 37aBHa Bilo-
MumHu [2, 4], ane B octanHi 20-25 pokiB BOHM HaOy/ 1M MaiiKe MIOPIYHOTO MPO-
sIBy Ta HaJ3BUYalHOI MOTYXHOCTI. [Ipy 1IbOMY MPUYMHU 3aMOPY MalOTh Pi3HY
MIPUPOY 1 YMHHUKH, Cepell SIKUX, B IIEPUIY Yepry, CIIiJl BUIIIUTH:

* TinepTepMiuHy HecTauyy PO3YMHEHOT0 KUCHIO;

* HAaCHYEHHs BOJIH CIPKOBOIHEM MOPCHKOTO 1 «MiCIIeBE» MOXOIKEHHS;

* HaJKPUTHUYHY KOHLEHTpamlil0 OiOTeHHUX TOKCHHIB Ta OpraHiuyHHX

CTIOJIYK a30Ty.

31e01Ib1I0T0 B KOXKHOMY OKPEMOMY TMPOSIBi 3aMOpY pUOU Mae Miciie cIio-
Jy4eHHS Jii JeKiTbKOX YMHHHKIB, aKTHBHICTh SKHX MPSIMO JIMITY€ThCS METO-
KJIIMaTHYHIMH YMOBaMH aKBaTOPii Ta MPUIETIIUX AUISTHOK MOPCHKOTO IenbQy.
CrinbHUM JUIs HUX € JIMIIE JIITHIH nepiof] MposiBy Ha (OHI MiBICHHUX 1 MiBACH-
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HO-3aXiJHHUX BITPiB, 10 BKa3y€ Ha KIIOYOBHH (akTop iHiLialii 3aMOpy — BHCOKY
Temrneparypy. TakuM 4nHOM, MiKoBa (aza LUX SBUII MaiKe MIOPOKY HpHUIagac
Ha 5-15 uncna cepnHs i criBnaaae 3 MAKCUMaIbHUMH TEMIIEPaTypaMHu.

Tak, HarpiB noBepxHEeBUX BoA JuMaHy 110 +28-30°C cripuynHsi€ BUHHK-
HEHHSI TEPMOKJIIHY 1 IPUITUHEHHS Ta3000MiHYy MK PI3HUMHU IIapaMH BOJ BXKeE Ha
ruOuHi 2-3 M. Bk Xo01HI TMOUHHI BOU 0€3 TTOBEPXHEBOTO MMOTIOBHEHHS
[IBU/IKO BTPAYalOTh PO3YMHEHWH KHUCEHb 1 3a Mexero Hmkde 2,5-2,0 mr/am’
BIDKUBAHHSI pUOH Ta MOJIFOCKIB CTa€ HeMOXJIMBHUM. [10/1i0HI IPOIIECH CTUMYJTEO-
IOThCSl BITPOBOKO aKTHBHICTIO, TOX INBUJKO OXOIUIFOKOTH BEIMYE3HI JIISTHKH
aKBaropii, uepe3 Mo OUTBIIICTh pUOU B HUX HE BCTUTAE X MOKUHYTH 1 OyKBaJIbHO
3MyIlIeHa BUKUIATHChH Ha Oeper.

OxpiM nporo, Tpusana, Oimpme 10-15 i6 rimeprepmis MOBEpXHEBUX
BOJ MPOBOKYE BWHHUKHEHHS IIiJi TEPMOKIIHOM CYLITbHUX aHaepOOHUX 30H,
ne iHTeHCH(DIKYIOTbCsl poliecu Cylb(parHoi peayKuii 3 yTBOPEHHSIM 3HAYHUX
00’eMiB CIPKOBOZIHIO «MiCIIEBOTO BUPOOHHULITBaY. Jlisl IbOTO YMHHHUKA CIIPUYH-
HSI€ JIOKaJIbHI 3aMOPH 1 B TaKUX AUISHKAX IITOPMH BHKHIAIOTH Ha Oeper Bke
3aru0ny puody, KpeBeTKy Ta MiJIilo.

Ha BigmiHy Bif CIPKOBOJHIO «MiCIEBOT0O» YTBOPEHHSI, B IPUTHUPIOBUX
JUISTHKAX JIMMaHy 3HAYHOT IIKOJH 3aBAa€ CipKOBOJIEHb MOPCHKOTO ITOXOPKEHHS.
[MoTparuisiHHS OCTaHHBOTO B IMMaH TAKOK 3yMOBJICHO BUCOKOIO TEMITEPATYPOIO
MOBEPXHEBUX BOJ LIETHPOBOT 30HU MOPS, K1 IEPEMILAI0YHCh ITi]] €10 KPyTo-
Boi Teuii HopHOTo MOpst Ta 3TiHHUX BITPIiB, CIPHYUHSIOTH allBEJIIHT TIIUOMHHUX
Mac i3 BECOKMM BMiCTOM «MOPCHKOT0» CipKOBOAHIO. TOX CIpKOBOJHEBI 3aMOPH,
IO 3yMOBJICHI NMPOHUKHEHHSM MOPCHKHX T'a30HACHYEHUX BOJ B aKBaTopii
Juinpo-By3bkoro auMany, 3BU4aiiHO MalOTh YiTKY [IPHUB’SI3KY came 10 MPUMOp-
CHKHX IUISHOK.

JletanbHe PO3KPUTTS SIBHIL 3aMOPY Ta iX IPUUYMHHOCTI 3HAXOASTHCS 11034
MeKaMH 1aHOi pOOOTH 1 TOJIOBHUM YHHOM BOHH OTIPAILlbOBaH1 3aBASIKH CYITy THIM
JAaHUM, OTPUMAHUM Pi3HUMHU YCTaHOBaMH IPH MigpaxyHKax 3aruonoi puou. Taki
KIJIBKICHI ITOKa3HUKH, JO3BOJISIOTH OL[IHIOBATH X04a O BIIHOCHI OOCITH BOJHUX
OiopecypciB Ta iX 6ioMacH 3 BIAMOBIAHOIO MPUB’A3KOI0 10 KOHKPETHOT JIIISTHKH
akBatopii. BoHM mpupaTHi JJis MOTOYHHMX OIIHOK CTaHy TiJPOECKOCHCTEMH
Juinpo-By3pkoro nuMany Ta AJsi NOPIBHSUIBHUX aHATITHYHHUX y3aralbHEHb
II0/I0 OLIHKHM BUJIY4YSHHsI puOHOT OiomMacu OakiaHOM. 32 HasBHOCTI 3HAYHOTO
o0csry OaraTopiyHMX AaHUX HIOAO 3aMOpYy pUOM Ta TUHAMIKHM YUCENIBHOCTI
OakyaHa B 30HI JIMMaHy, JUIS MOPIBHSUIBHUX JOCIHIIPKEHb OyJM BHKOPHCTaHI
yaie aaxi 3a 2004-2017 pp.

Came B 2004 poui MaB Miclie OAMH 3 TMEPIIUX MOTYKHUX 3aMOPIB puoH,
KU HaOyB JIOKaJi3alii B TMPJIOBiH JUISHII TUMaHy, ae 14 cepmHs IpH MoTyX-
HOMY MiBHIYHO-3aXiTHOMY BIiTpi Ha 7-MH KiTOMETPOBIH IUISHII MK CEeloM
Kynypy6 Ta mictom OwuakiB Oyno BUKMHYTO Ha Oeper BelMKy Macy OWdka-
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MilIaHuKa, KOHIEHTpaLlisl SKoro csirana 26-38 exk3eMrurapiB Ha 1| M OGeperosoi
JiHi1, 1m0 3a odiniiiHumu orinkamu ckiano 230 tuc. ocobuH [11]. 3a HamumMu
migpaxyHKamH, i Onuku (6-14 cM B IOBKUHY) Majli CEpeIHIO 1HAMBIAyaIbHY
Macy 35 1, Tox iX cymapHa ixriomaca csirana 8,5 Ton. Hactymnnoro, 2005 poky,
9-10 ceprHS BUHHK 1Ie OLTBII MOTY)KHUE 3aMOp pUOH, KM OXONMHUB HIDKHI
ninsaku  JlHinpo-By3ekoro numany Ta HaOyB PO3BUTKY B3I0BX JlHiNpo-
Hymnaiicekoro y30epesxoks. CymapHi BTpaTH 1o uiid Aiistaii ouineni B 700 MiH.
eK3eMILISIPiB OMyKa, 3 yrcia sikux Ha J{Hinpo-by3bkuii muman odiniiiHo BU3HA-
4yeHo 7,9 MIIH. 0CcOOMH, 1110 B TEPEPaxyHKy Ha CyMapHy IXTiOMacy CKJaJa€e
276,5 ToH. Jlocuth notyxHuii 3amop maB miciie B 2011 potii, ajie 3aBIsKU TIIH-
OOKOBOIHOT JIOKJIILHOCTI MPOSIBY, AIISIHKH Bi3yalbHO TIOMITHUX BHKHIIB pHOU
HOCHJIH CTIOpaAMYHHI XapakTep. [Ipo 3Ha4Hy MOTYKHICTh JAHOTO 3aMOPY CBij-
yuth auuie Qakt Bukuay Ha Oeper KinOypHy 50-60 MIIH. eK3eMIUISpiB 3aru-
OnMX BIITKY MoJomux Mifiii 1-2-piynoro Biky. B 2014 pomi, B Hi4 i3 17 Ha
18 cepmHsi, BHACHIZOK OE3KMCHEBOTO 3aMopy Ha 1 M OeperoBoi 30Hu J[HinmpoB-
CBKOTO JTUMaHy OyJi0 BUKHHYTO mTopMoM 1o 70-90 ex3eMIuisipiB Onuka-ima-
Huka [11], cymapna ixTiomaca sKOro po3paxyHkoBo csraina 35-40 ToH. 4 ceprHs
2017 poky B By3pkoMy nrMaHi BUSIBJICHI TIEpILi BUITAJKH MACOBOTO 3aMOPY, SIKi
CYNPOBOIKYBAJIMCH JIOKATbHUMH BUKUAAMHU OUUKa. XapaKTepHO, IO PO3BUTOK
3aMopy BifiOyBaBCs B CTOPOHY BepXiB’s JinMaHy. Tak, 6 ceprHs BUKH] OUYKa
BiJIOYBCsI BXKE B Mexax micra MukoiaeBa, a 8 ceprHst — 3a 12 KM BUIIIEe MicTa
BUSIBJICHO 3aru0eib 51 THC. eK3eMIUIAPIB aTepuHU, 6 THUC. OMYKa i MTOOJUHO-
KHX €K3eMIUIIpiB TapaHi Ta Kapacs. Ha Bciii 1iif yactuni akBatopii by3bpkoro
IMMaHy 3aru0ens puOHu B MomiOHMX oOcsarax Oyna 3adikcoBaHa i B HACTYIHI
5 nHiB, ajne HAMOLIBINNK BUKUI CHYJIOT puOu MaB Miciie mooau3y cena Kyiypyo
OuakiBcbkoro paiiony. OdiniiiHi OIiHKK BUKHIY OMYKa TYT MaiiKe acTpOHO-
Mi4Hi 1 csrHynM 236 MITH. ek3eMIUIsipiB. JlogaTkoBo BU3HAYECHO 3arudeib Kam-
0any TIOCH y KiJBKOCTI 4 MITH. €K3eMILISIpiB, cpibmscToro kapacs — 1,6 MiH.,
Moutofii kedaneit — 4 miH., kpeBetku — 92 muH. [1]. CymapHa Giomaca BTpave-
HUX BOAHUX 0i0pecypciB, HABITh 38 CAMUMH MiHIMAJIbHIMH OL[IHKaMH, CSATHYIIA
2,5 THC. TOH.

Ha ¢oni HaBegeHunx oOcCsTiB BTpayeHOi BHACIIAOK MIOPIYHHUX 3aMO-
piB BomHUX OiopecypciB (prOH, KPEeBETKH Ta Mifiil), CIOXKHUTA MPOTATOM POKY
OaxanoMm B Mexax [lHinpo-By3ekoro numany ixriomaca B 00cs3i 1,3 Tuc. T
€ BJIBOE MEHILIOIO 332 OOCSTH MPUPOAHUX BTpaT. 3aKOHOMIPHO, 110 HACTYITHUM
BHHUKAE OUIBII JETali30BaHe IMUTAHHSI — «YU € CIOKHTA OakilaHOM OioMacu
puoH OJIM3BKOIO 10 BiITBOPIOBAJILHOTO IMOTEHIIIANY TipoeKkocucteMu?y. Jluna-
MiKa TOKa3HUKIB 00 €KTIB, SIKi MOPIBHIOIOTHCS MiXk COOO0, MOKA3ye, M0 BCS
cyMmapHa Maca OaxyiaHa B 30H1 [IHinpo-By3bkoro muMany He CIPHYHHSIE TIOMIT-
HUX 00MeXeHb 11010 ixTiodayHu 1iei Bogoimu (puc.). Y pasi HasBHOCTI MOJi0-
HOTO BILTUBY MAJIO MICIIE SIBHIIE OOMEKEHOCTI KOPMOBOT 0a3M JjIsl IIUX NTaxiB,
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10 B CBOKO Yepry, NPUBOIWIO O 10 OOMEXKEHHS 1X YMCEIbHOCTI, O3HAKH SKOT
BiJICYTHI 10 HasiBHOTO 4acy.
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Oxpim 11p0T0, OOMEXKyBalIbHA JIisi KOPMOBOi aKTUBHOCTI OakiiaHa IoJ10
ixTiodayHu JTUMaHY BiJICyTHS HaBiTh Ha (hOHI HAHOUIBIT 00’ €MHHX SBHUIIl MacO-
BOTO 3aMopy pudu. Lle Bkasye Ha 30BCIM HE3HAYHY POJIb CYy4aCHOT YHCEIBHO-
cTi OakiaHa Ha CTaH BOJHHX OiopecypciB y 30Hi JIHinmpo-by3pkoro nmuMany Ta
JOCHUTH MOTYKHHUI BiJITBOPIOBAJIBHUI ITOTEHIIAN €CTYapHOI TiIPOEKOCHCTEMH,
sIKa TIPOJTyKY€ HACTLIBKH BENHKi 00CATH 010TH, 110 HABiTh B YMOBaX HaJBUCO-
KHX 00CATiB 3aru0eli puOy BHACHIIOK MPUPOTHUX KATAKIIi3MiB HE IMPOCTEXKY-
€THCSI JKOAHUX O3HAK KOPMOBOTO NehilluTy sl MTaxiB-ixTiodaris.

[leBHO, 110 3a HecTadi KOpMy, IIi ITaxy Oylu O YaCTKOBO 3MYIIEHI Ha
nesikuid gac (1-2 poku) MOKUAATH aKBaTOPil0 JTUMaHy i 11e 0 MaJyio CBiil posB y
HETaTUBHIN TEH/CHIIIi YACETBHOCTI B Ti POKH, KOJM BUHUKAIH HAUITOTYKHIIII
3aMopoBi sBuia. HasBHI qaHi 010 YMCeIbHOCTI OakiIaHa B MeXax akBaTopii
HAaBIIaKH, CBiJ[YaTh PO HEYXMWIbHE 3pOCTaHHS YUCEIBHOCTI IUX NTaxiB. HaBiTh
IIOpIYHA aMIUTITy/1a KOJMBAaHb YHCEIBHOCTI B CTOPOHY 11 3pOCTaHHS Ma€ TOCUTh
3MIa/DKEHY JTWHAMIKY SK HaBeCHi, Tak i BoceHH. OcoOmmBo iHQopMaTuBHA B
[ILOMY BIJHOIIEHHI caMe OCIHHS YHCEIbHICTh B POKH HAIIOTYXHHUX 3aMOpIB,
sKa He MOKa3ye OyIb SKUX HEraTHBHHUX KOJWBAHb.
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TakuM YMHOM, CydyacHa THI3JI0Ba Ta TPOJITHA MOMyJslis OakiaHa,
ska icHye B Mexax JIHinpo-By3pkoro nmmmany, BIpomoBk octaHHiX 20 pokiB
YCHIIIHO 3pOCTAE, M0 BKA3y€E HA JOCTATHE KOPMOBE 3a0€3MEeUCHHS MTaXiB-1XTi-
o(aris, a cipuYMHEHI HUMHU LIOPiYHI OOCATH BHIYYEHHS BOJHHX OiopecypciB
MPaKTUYHO HE BUSIBISIOTHCS Ha (POHI 3HAUHO OINBIIOrO MOTEHLIATY MicLEBOi
riIpOeKOCUCTEMH. YMOBUILHEHHS TEMITIB 3pOCTaHHS YMCEIBHOCTI pUOOITHUX
NTaxiB, B TOMY YHCHIi i OakiaHa BEIMKOT0, a00 MPOsB 3HAYHUX KOJIMBAaHb aMILTi-
TYIIU X MI>KCE30HHOT YNCENFHOCTI Oy/ie CIIyTryBaTH MPSIMAM NTOKa3HUKOM HaOJH-
YKESHHS 10 KpUTUYHOTO PiBHS (BUYEPITHOCTI) MOTEHIIATy T1IPOEKOCUCTEMH.

BucHoBku. HasBHi axTruni 1ani 3a Maiixe 15 piunuii nepiox ta pe3yiib-
TaTy iX aHATITHYHHUX y3arajbHEHb HE AAIOTh IMIJCTAaB JUIS TBEPIKEHHS IMPO
MOMITHMW HIKIJJTMBUH BIUIMB OakyiaHa BEJMKOTO Ha BOAHI OiopecypcH B 30HI
Juinpo-by3ekoro numany. Pe3ynbraru 6araropigHUX JOCIiPKEHb HABIIAKH J03-
BOJISIFOTh TIPUITYCTUTH, 110 3pOCTar0ua YUCENIbHICTh MOMYJIALIi OakjiaHa B 30HI
Juinpo-By3pkoro nauMany, Bifirpae meBHy MO3UTHBHY €KOJOTIYHY POJIb, SKa
MOJISATA€ y PETYIIOBaHHI MIUTBHOCTI MOMYJAIIN pi3HUX BuAl OnukiB. OcTaHHi,
B yMOBaXxX IPOMHMCIIOBOI JiecTa0umizalii MiCleBUX IXTIOICHO3IB Ta eliMiHaIlil
XIDKAITBA Cy/laka i OKyHS, IPAaKTHYHO HEOOMEKEHI B YHCENIBHOCTI, CTBOPIO-
I0Th BHUPaXXEHI KOPMOBI KOHKYPEHTHI BiJIHOCHHH 3 HPOMHCIOBHMH BHJaMHU
puO 1 YHEMOKIIHMBIIOIOTH 1X €()EeKTHBHE NPUPOAHE BiATBOPEHHS, 1110 HETATHBHO
MO3HAYAETHCS HA BIIHOBIICHHI 1 cTanoMy (DyHKILIOHYBaHHI IXTIOIIEHO3Y ecTyap-
HOT T1IPOEKOCUCTEMH.

CucTeMHUI O3Sy SBUIIA 3POCTaHHS YHCEIBHOCTI OakjaHa BEJIHKOTO
Ta OCBOEHHS HHUM akBaropii Himpo-By3pkoro iamMaHy cBiT4MTH MpO HOTO
CHCTEMHY MPHUPOY 1 B3aEMO3AJICKHICTH BiJ] (DaKkTy HaIMIpHOTO PO3MHOKEHHS 1
3pOCTaHHSI YUCEILHOCTI TAKUX €KOJIOTYHO TNIACTUYHUX BUJIIB SIK OMUKOBI puon
pomunu Gobiidae. ToOTO, 3pocTaHHs NONyJsUii OakiaHa € GopMOr0 peakiii
JIecTabUIi30BaHOT TAPOCKOCUCTEMH, CIIPSIMOBAHOI HA HOpPMaJIi3allito BUI0BOTO
1 KIIBKICHOTO CKJIaZy O10THYHOTO KOMIUIEKCY JINMAaHYy.

HasBHmii ¢aszoBuii mepiog B icHyBaHHI MOMYJsilii OakyiaHa BEIMKOTO
(Phalacrocorax carbo) € 3BU4aiiHUM TPOSIBOM B3a€MO3aJICKHUX TIPOIICCIB MiXK-
BHJIOBOI caMOpeTyJsiii MacOBUX BHIIB OIOTH Y MeXKax €IMHOI TiIPOEKOCHC-
TEMH, & TAaKOXK JIEMOHCTPYE 3aKOHOMIpHI HACHiAKH iX aHTPOIIOTEHHOI Ta MpH-
POAHOT MOPYLIEHOCTI.
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OLIEHKA POJI1 BAKJIAHA BOJIbLUOIO
(PHALACROCORAX CARBO) B ®OPMUPOBAHUA
3AMNMACOB BOAHbIX BUOPECYCOB
rMmaPO3KOCUCTEMbI AHEMNPO-bYICKOIro JIMMAHA

Mununenro FO.B) — doxmop c.-x. nayx, npogeccop,
"Haxoneunwtit H.B. — dokmop 6uon. nayx, npogeccop,
’Kosbtuap M.B. — kano. c.-x. nayx, ooyenm,
'Huxonaesxuii nayuonanvuwiti ynusepcumem um. B.A. Cyxomaunckoeo,
?Xepconckuil 20Cy0apcmeennvill a2paphvlil yHUeepcumen,
nakonechniigor@gmail.com

Ha ocHoBaHUM pe3ysIbTaToB MHOTOJICTHUX MUCCIIEAOBAHUH MTPEATIPUHSTA TTOMBIT-
Ka OICHHUTH BIUSHHE OakiaHa Oonbinoro (Phalacrocorax carbo) Ha GyHKIMOHUPOBA-
HHUe TuapobuoneHosa JHenpo-byrckoro nmumaHna, B mpeaenax KOTOPOro YHCIEHHOCTD
€ro NOMyJAInu Bo3pocna 10 7,4 Teic. ntull. CpeqHuii CyTOuHBIH 00beM MOTpedIsieMoro
0OakJIaHOM KOpMa, KOTOPBIM YUHTBHIBAET CE30HHBIC, BO3PACTHBIC U IOJOBBIE OTIHYMS,
cocrasisier 0,65 kr. B kopmoBoM panpione 1oMuHUpYIOT (87,6%) 3 MasioneHHbIe KOp-
MOBBIE 00BEKTHI — MEJIKUI pa3HOBHUI0BOH OBIYOK, TIONBKA M aTepHHa. YIOTpeOIeHHas
GaxmanoM B npenenax J{Henpo-byrckoro mmMaHa mXTuomacca, KoTopas OpueHTHPOBOY-
HO JTocTUraet 10 1,3 ThIC. T 3a TOf, SBIAETCS BABOE MEHBIION 33 00BEMBI EKETOIHBIX
MOTEPb BOJHBIX OMOPECYPCOB OT 3aMOPHBIX SBICHUH.

Kitrouessie cioBa: JIHenpo-byrckuii inman, BogHbIe OHOpeCypehl, OakaaH 00Jib-
II0H, YUCIICHHOCTb MOMYJISAIUU, KOPMOBOH palvoH.

EVALUATION OF THE ROLE OF THE GREAT CORMORANT
(PHALACROCORAX CARBO) IN THE FORMATION OF
AQUATIC BIORESOURCES OF THE DNIEPER-BUG
ESTUARY HYDROECOSYSTEM

IPilipenko Yu.V.]— Doctor of agriculture, professor,
'Nakonechny LV. — Doctor of biology, professor,
’Kozychar M.V. — PhD (agriculture), associate professor,
'Mykolaiv National University after V.A. Sukhomlynskysi,
nakonechniigor@gmail.com
’Kherson State Agricultural University

Based on the results of many years of research, an attempt is made to assess the
impact of the great cormorant (Phalacrocorax carbo) on the hydrobiocenosis of the
Dnieper-Bug estuary, where its population has increased up to 7.4 thousand birds. The
average daily quantity of food consumed by cormorant, considering seasonal, age and
sexual characteristics, is 0.65 kg. Three low-value food organisms — small gobies, sprat
and atherine — are dominant (87.6%) in the feeding diet. The amount of ichthyomass
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consumed by cormorant in the area of the Dnieper-Bug estuary, which reaches
1.3 thousand tons per year, is twice less than the annual loss of aquatic bioresources due
to mass death events.

Key words: Dnieper-Bug estuary, aquatic bioresources, the great cormorant,
population numbers, feeding diet.
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YOK 597.552.51:502.211(204)(477).82

CUI YYACbKWIA (Coregonus maraenoides Poljakow)
O3EPA CBITA3b WUALUBKOIO
HAUIOHAJIbHOIO NPUPOAHOIO NAPKY
TA MO0 MOP®OJIOINYHA XAPAKTEPUCTUKA

lesuenko ILI. — kano. 6ion. nayx, npogecop,
23aoumiscokuii FO.M. — xano. 6ion. nayk, cm. u. c.,
Xanmypun M.b.
!Hayionanenuil ynieepcumem oiopecypcis i npupo0okopucmyeanis Yxpainu,
2Inemumym pubnozo cocnodapemea HAAH Vipainu,
e-mail: shevchenko.petr@ gmail.com

B o3zepax Illanpkoro HalioHaJIBHOTO NMPUPOIHOTO MapKy akIiMaTH3yBaBCsS Ta
icaye cur uyncekuii (Coregonus maraenoides Poljakow). [lanuii Bux 3aiiHSIB CBOIO
TpoiuHy Hillly, KUBJISYUCh MOJIIOCKAMH, SIKI € TaKOXK BCEJICHISIMH, 110 3HW)KY€E Ha-
MIPYXKEHICTh TPOPIUHUX B3aEMOBITHOCHH MIXK CHT'aMH Ta a0OPUTEHHUMH BHJIaMHU pHO.
Pesynpraru mociipKeHb MAIOTh MiACTABY JJIS IOHOBJICHHS aKIiMaTU3aIliitHUX POOiIT 3
curamu y Illanbkux o3epax B Cy4acHHX YMOBax.

Kittouosi cimoBa: 03epo CBiTSA3b, CUT UyACHKHA, aKJIiMaTH3aIlisl, CXeMa BHMipIO-
BaHb, MOPQOJIOTisl, IUIACTUYHI | MEPUCTUYHI 03HAKH.

ITocTanoBka mpo6Jemu. Jlo 3axofiB 3 MOIMIIECHHS SKICHOTO CKJIATy
ixTiohayHn Ta palioHATHPHOTO BHKOPHUCTAHHS KOPMOBHX PECYPCIB BOIONM
HAJIeKUTh BCEJICHHS a00 akiliMarn3allis HOBUX, [IHHUX JUIS MPOMUCIY BUIIB
pu6. Jlns yeminiHoi akmiMaTH3anii Ha[3BHYaiiHO BAXKIIUBUM € MTPOBEACHHS Cep-
HWO3HUX JIOCIIJDKCHB Ta IiJIrOTOBYUX POOIT, TOOTO BCEJICHHS HOBUX BHJIIB pUd
MOBUHHO OyTH 010JIOTTYHO JOIJILHUM, HAyKOBO-OOIPYHTOBaHHUM, 100pe Mare-
pianbHO 1 TexHigHO miaroToBieHnM [14]. Ha nportuBary cruxiiiHiil akimimarnza-
1ii 9u IpoBe/IeHi HaBMaHHs, 0e3 HaJeKHOI MiATOTOBKH 1 OOTPYHTYBaHHS, 1110
MaJo MICIle Y BHIAJKy 3 KapiaukoBuM comukoM Ilampkux ozep. Cepen miHAUX
MPEACTAaBHUKIB iXTioayHH, sIKi 32 yMOBaMH iCHYBaHHS HaHOLIbLI MigXOAWIN
Juist akmimaru3anii B o3epa Lllanekoro HIIII, i3 6enrodaris ciig Ha3BaTu cura
YyJICHKOTO, a 3 XMKaKiB — Byrpa eBponeiicbkoro [8]. locsin 6araropiunoi akii-
MaTH3arlii came nux BuaiB pud B o3epa [larpkoro HITIT nmoka3as, 1110 HalO1Ib1I
YCHIITHAMH I1i poOOTH MOYKHA BBa)KaTH JIMIIIEC 3 BYTPEM Ta JIUIIEC YaCTKOBO 3
curom [4, 5].

AHaJi3 0CTaHHIX A0CTiTKeHb i myOikamiii. AxmimMaru3zaiiiiai poooTu
31 BcesteHHs cura uyzcbkoro B Llampki o3epa Oynu po3noyari y 1951 poui muis-
XOM 3aBE3CHHSM 3aIuIiiHeHol ikpu B 03. [lynemeripke [5]. Beboro 3a ciM pokis
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B 03epa [lynemeripke i CBiTs3b Oys10 IHTPOIYKOBaHO moHaa 13,6 MITH. 3aruiija-
HEHUX 1KpUHOK. Haskasb, OUTBII )KUTTECTINKUI MaTepian akiiMaru3anTa (ITij-
HUKH, PI3HOBIKOBA MOJIOZIb) HE BUKOPHUCTOBYBABCSL.

[Mounnarouu 3 k0BTHS 1955 p. B ynoBax cranu 3yCcTpidyaTuCh CAMKHU CHTa
YyJCHKOTO 3 00pe PO3BUHYTHUMHU FOHAIaMH, SIKi 3HaXoAMIUCh Ha [V cTaii pos-
BUTKY. B ciuHi-mtoToMy BiaMidanuch ocoOnHu 3 BuOiiHMMHU roHagamu (VI cra-
Iist po3BHUTKY). CTaTeBO3piii cCAMKH CHTa YyJAChKOro Oynu 3HaiifeHi B 03. [Tyne-
MellbKe y Bimi 3%, ix cepenHs noBKuHa ckiiaaana 32,8 cm, mpu maci Tisia 650,0 1,
abcomoTHA TIoAr0YicTh cTaHoBmiIa 12 500 iKpuHOK.

Curu y BoAOHMI CHOXKHBAIK B Ky MEPEBaKHO 300IUIAHKTOHHI Ta OeH-
TOCHI OpPraHi3MH, IPOTE OCHOBY DKI CKJIAJaJId IJIAHKTOHHI pavyku. Y JESKHX
OLIBbII KPYTTHUX CHTIB IUTYHKH OYyJIM HallOBHEHI 3aJHIIKaMHi pUOH (BEPXOBOIKH
1 TUTITKH).

Temm pocty cura B 03. [lynemenpke OyB mocuth Bucokuil. Tak, BiArmo-
BijiHO y Bimi 0" noBxkuna pub ckianana 14,6 cm i maca Tina 36,2 t; 17— 23,6 cm
1141,01;2-29,3 cm1259,01; 3" —34,1em 1 650,0 15 47— 39,8 cm 1 800,0 T

3a JaHUMU HAIWX JIOCTIKeHb Yy ckiaai ixtiodaynu [lampkoro Harri-
OHAJIBHOTO MPUPOJHOTO MapKy HamiuyeTbes 27 BHIIB puO, 3 SIKUX 25 BUMIB €
a0OpUTreHHUMH MEIIKAHISIMK Ta 3 — akimiMaTu3oBadi [1]. CTOCOBHO iCHYBaHHS
B 03epax cura uyncekoro (Coregonus lavaretus lavaretus Linnaeus) icHyBasiu
Pi3HI TyMKH, OCKIIBKH PO HOTO HASBHICTH CBIAYMIIH JIMIIE MOOTUHOKI BUJIOBH
pubankaMu-Tr0OUTENSIMHE, a OIyOJIiKOBaHi 1aHi CTOCOBHO Mopdoutorii Ta 6iono-
rii TpuBanuii yac Oynu BigcyTHi [9, 12]. OnHak, JaHUH BHJ 4acTO BKJIIOYABCS
PI3HUMHU JIOCIiAHUKAMH A0 CIUCKIB iXTio(ayHHU MPiCHOBOIHUX BOIOWM YKpa-
imm [1,2,7,9, 12, 15].

Hapemrri Biepie, y rpynni 2006 poky B 03epi Citsizb llanpkoro Hamio-
HAJIBHOTO MPUPOHOTO MapKy Oyio oQilliiHO 3apeeCcTPOBAHO BUIJIOB JIBOX CHTIB,
110 JJO3BOJIMIIO IPOBECTH JeTadbHUIA MOP(OJIOTTYHHUI 1 PEHTTEHOIOTIYHUI aHa-
7113 0coOMH, a TAaKOXK MPOAHATI3YBaTH BMICT IXHIX TpPaBHHUX TPaKTiB [3].

Ha nymky FO.M. 3a0uTtiBchkoro Ta iH. [3], 32 MOpdoIOTiYHUMH Xapak-
Tepuctukamu 11e OyB cur-mapeHna (Coregonus maraena Bloch) 3 Hioro crnenu-
¢iunoro mopdoro, sika Bupooun ack y Ilanpkux o3zepax. 3a cBoiMH mapame-
TpaMu i puGH JEII0 HAraIyBall CHTa 4yIchKoro, omucanoro ILH. TTapnosum
sk Coregonus lavaretus maraenoides Poljakow [13], omHak BOHU BiJpi3HSUTUCH
BiJl OCTAHHBOT'O JIOBIIIOI0 aHTEBEHTPAJIHHOK BIJICTAHHIO Ta OULIBIIOK JOBXKHU-
HOIO OCHOBH CIIMHHOTIO 1 aHAJILHOTO IIJIaBIIIB.

Bik BHJIOBJIEHUX CHTiB CsiTaB ABOX POKiB. [lediHka cTaHOBHIIA TTOJIOBUHY
JIOBKMHU LUTyHKa. JIOBKHWHA KUIIKIBHUKA (Pa30M 31 IIUTYHKOM) B CEPEIHBOMY
nopiBHIOBana Maniid poexuHi Tina (190,00 mm). KumikiBauk OyB 3aroBHEHHH
YBECH, II0 CBITYNTH PO aKTHBHE XXHUBJICHHS PO y 1iei mepion. Xapuosa rpyaka
Ha 30% ckiazanack i3 yepenamok ABOCTYJIKOBUX MOJIOCKIB, 5-10% nerpury,
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pELITY CTAaHOBWJIM KaMiHLi Ta mmuHKK. CepenHi po3MipH Yepemnalok i mimu-
HOK ctanoBwiH Big 0,2 mo 3,0 mMm. [llnyHok OyB Maibke OPOXKHIM, OIHAK Y
HbOMY Oysio BHsIBIEHO 17 yepemamiok JABOCTYJIKOBHX MoJrockiB (Bivalvia),
cepen sikux: 12 — Anodonta sp., 2 — Dreissena polymorpha, 3 — inuii Buau. 13
IJIAHKTOHHMX OpraHi3MiB Tpanuscs oauH nukion (Copepodace) [3].

OxpeMi eK3eMIUISIPH CUTiB MePiOANYHO BUIIOBIIOBAIUCH MPOTsrom 2012-
2015 pp. 1 Oynu onumcani B AeKiIpKox myomikamisx [16—19].

Metonuka aocaimkenb. [IpuiiMaroun 10 yBaru akTyaibHICTh MUTAHHS
MOBTOPHOT akiiMaru3anii cura gyackkoro y [lanpkux o3epax, BAHUKIIA TOTpeda
y IPOBEJICHHI BiINOBITHUX JOCIII/PKEHB 111010 HOTO 010JI0TTYHHUX Ta MOPQOIIOTiv-
HUX 0COOJIMBOCTEH y HOBUX yMoBax icHyBaHHs. [Ipu nibomy Oysia BUKOpUCTaHA
cXema BUMIpIOBaHb pHO, 1110 3acTocoBY€eThCs Juist poxry Curu (Coregonus), HaBe-
JicHa Ha puc. 1, sika mMae nesiki ocoonuBocti [6, 10, 11]. Tak, Bumipu 31ilicHI0-
FOTh HE BiJI BEPIIMHY PUJIa, & Bijl IEPEIHBOTO KParo BEPXHbOI mienenu. [jis curis
HaBOJSTH BUMIpH TUIOLIMHH PWJIA, TOOTO NEPEAHBOI 30BHIIIHBOI YaCTUHU BEPX-
HBOT IIEJIeTTU MiXK BEPXHBOIIEICIIOBUMH KiCTKaMHK (BHCOTY 1 IIMPUHY ILIOIIUHH).

Puc. 1. Cxema BumiproBanb curopux puo [6, 10, 11]:
ab — doedrcuna sciei pudu (L), ac — dosocuna 3a Cuimom (L, ); ad — dosdicuna 6e3 x60cmo6o2o
nnasys (1); od — dosorcuna mynyéa (Icoe); an — dosocuna puna (Ir); np — oiamemp oxa (do);
aa; — doedcuna cepednvoi uacmunu 2ono6u (1, ); po — nosaouna siocmais (po); ao — 0oedxicuna
eonosu (lc); aa, — doeoicuna 6epxnvoi werenu (mx); ww, — wupuna eepxnvoi wenenu (Wmx);
kk, — 0oeorcuna nusicrvoi wenenu (mn); mm, — eucoma 2onosu 6ing nomuauyi (he);

n,n, — wupuna 20106u (io); gg, — naubirbwa sucoma mira (H), i, — navimenwa eucoma
mina (h); aqg — anmeoopcanvua giocmans (aD),; zd — nocmoopcanvna éiocmans (pD); av —
anmenexmpanvha giocmans (aP); az — aumesenmpanvha eiocmans (aV); ay — anme-ananvha
siocmans (ad),; fd — doeocuna xeocmosozo cmebiua (pl); qs — 0062CUHA OCHOBU CRUHHO2O
nnasys (ID);
it, — naubinowa eucoma cnunnozo niasys (hD); yy, — dosdcuna ocrosu ananviozo niasys (14);
Jj, — Haubinbwa eucoma ananvroz2o niasys (hA); vv, — doeacuna epyonozo niaeys (IP);
2z, — doedicuna uepesio2o naasys (IV), vz — nekmposenmpanvna siocmans (PV);

1



BodHi 6iopecypcu ma akeakynoemypa

zy — eenmpoananvia giocmans (VA)

Hanani 1j1st mOpiBHSHHS MEPUCTHYHKX 1 IUIACTUYHUX O3HAK OYJIM BHKO-
PHUCTaHI sSIK Pe3yJIbTaTH BIACHUX HAYKOBHUX JOCIIKEHb [4], Tak i 1HIINX aBTO-
piB, 110 3/1MCHIOBAIUCH B Pi3HI pokHu B 03. Uyncbkomy [13], y Bomoitmax puo-
Horo rocnogapcTia «Ilyma-Boauis» [13] Ta B 03. CBiTsI3b [3].

Pesynwratu gociimkens. Y rpyadi 2012 p. B 03. CBiTa3b, NpH IPOBE-
JICHHI KOHTPOJIbHUX JIOBIB, SIKI 3[IHCHIOBAJINCH 33 JOTIOMOI'0K CTABHUX CITOK 3
KpokoM Bidka Bij 30 10 60 MM, Oyii BUJIOBJIEHI 2 cUrH TOBKUHOKO 240 1 260 MM
Ta Macoro Tia 1101 133 1, 3arajabHuiA BUIISA] OKPEMHUX JCTajIeH Tijia SKUX HaBe-

JIEHO Ha PHUC.

Puc. 2. Cur uyncbkuii o3epa Cpitase lllanbskoro
HALIOHAJbHOI0 NPUPOAHOro Napky (3uma 2012 p.):
1 — 3acanvuuii 6uensio; 2 — eonosa; 3 — 336pa; 4 — cnunnuil niageys, 5 — aHaibHUll Ni1aseYsb;
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6 — epyoui nnasyi; 7 — uepesHi naasyi; § — X60CmMosutl ma Hcuposuti niasyi
He 3Bakaroun Ha 0OMEXKEHICTh JOCTYIHOTO 1XTIOJIOTIYHOIO MaTepiay,
110 TIOB’SI3aHO 3 HU3BKOIO YMCENBHICTIO MOMYJIAIi CUTa YyJICHKOTO B 03€pax
[Tanpkoro HITIT i mpakTHYHOO HOTO BIJICYTHICTIO y TIPOMUCITI, OyJIH MPOBE/ICH1
BIJIMOB1THI MOP(OJIOTTUHI JOCIIPKEHHS. AHaJIi3 MEPUCTHYHUX O3HAK 32 MEPIo]
aKJIiMaTu3allii 4yJIChbKOTo CHra He BUSIBUB CYTTEBHX BIIIMIHHOCTEH B IOPIBHSAHHI
3 OKPEMHUMH TpynamMu pud 3 Pi3HUX MICI[b apealy Ta B pi3Hi poku (Tadm. 1).

Tabnuys 1. Mepuctudni MOP(}OJIOTiYHi 03HAKYU CUTa YYICHKOTO
(Coregonus maraenoides Poljakow),
akJiMaTu3oBaHoro B Ykpainiy 1951-2012 pp.

Pubne roc- 03. CBiTsA3b
M0AapCTBO 03. CBiTA3B (BmacHi
«ITyma-Boaursn» [3] JIOCITi-
[13] JOKEHHST)
M | +m M | *m M | =m M
Mepucmuuni o3naxu
Jlosxuna Beiel pubu (L), Mm 296,5 | 318,0 0,6 - - 250,0

f/[[;)/[B)KI/IHa 6e3 xBoctoBoro riasi (/), B B B B 1946 | 2.3 207.0

Maca Tina (P), T - - - - - - 1354
Maca 6e3 HyTpoIiB (p), T - - - - - - 121,2
Bik pubu, poku 3 3 2 2
CTyniHp HaNOBHEHHSI KMIIIKiBHUKA - - - - - 3
CrymiHb nepeTpaBHOCTI TKi - - - - - 4
Kupnicts pubu - - - - - 3

N 03. Uyncobke [13
Ha3zsa Mmopdomnoriuaoi 03Haku y [13]

Kinbkicth mpomeHiB y D 9-11 913 1 12 11-13

KinbkicTs IpomeHiB y 4 10-13 | 9-14 113 12-13

KinpkicTh IpoMeHiB y P - - 114-15] 114 1113
Kinbkicts npomeniB y V' - - IOI_I” 110 I OI_I“
KinbkicTh pomeniB y C - - - - 24 122-24
KispKicTh YepeBHUX IIHUIHKIB (sp. br.) - - 15-64 | 38,5 0,5 -
Kinbkicts Xpebuis (vert.) - - 58-65 62,5 0,5 -
KinbkicTb 1ycok y 6iuniii minii (1.1.) - - 69-109 | 92,0 4,0 | 75,0
KinpkicTs 1ycok Haj Gi9HOIO JIHIEIO 15
(Squ,) .
KifbKicTb JIyCOK Iiji O14HOIO JIiHI€0 14.0
(Squ,) s
KinLKigTL JIyCOK y XBOCTOBOMY CTeOIi R R R R R ) 125
(Squ pi) ’
KinpKicTb 3510pOBHX THYHHOK 89,5 0,8 - - - - -
KinpKicTb 350pOBHX IPOMEHIB 8,6 0,2 -
ITiTopHYHUX OPHIATKIB - - 89-280 - - -

IlopiBHSAHHSA 1HIEKCIB MIACTHYHMX MOP(OIOTTYHUX O3HAK Y BIJICOTKAX IO
JIOBKUHH TiJ1a pu0 1oKa3ajio, 10 3 4acoM BiIOYJIMCH IIEBHI 3MiHM. Tak, HAITPUKIIA,
301IBIIMINCh HAafIMEHIIIA BMCOTA TiJIa, JOBKHHA XBOCTOBOTO CTEeOIa, MOBKKHA 1
BHCOTA CIIMHHOIO Ta aHAJIBHOTO IUIABIIB. 3 HIIOTO OOKY, 3MEHIITMIMCH HAHOLIbIIa
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BHCOTA TiJIa, AHTEBETpAJIbHA 1 aHTEaHAJIbHA BIJICTaHI Ta JORKHHA roJIOBU (Ta0u. 2).
Taonauns 2. [Inactnyni ingexcn Mop¢oJIOTiYHNX 03HAK CUTa YYACHKOI0
(Coregonus maraenoides Poljakow),
akjaiMaTu3oBaHoro B Ykpaini y 1951-2012 pp.

03. CBiTsI3b
03. Yyn- | Pubne rocniogap- ) (sracki
Hazga Mopdooriunoi 03HaKK cbke | ctso lyma-Bo- | - 03. Ceimase [3] JIoCTiz-
[13] s [13] CHH1)
M M | =m M | +m M
TlnacTryHi 03HaKu: % BiJl JOBKUHHM Tija
Jlosxuna Tyny6a (I ), MM - - - - - 66,83
Haiibinpiua Bucora Tina (H) 24,00 | 23,05 0,39 23,10 1,70 21,43
Haiimennra Bucora Tisa (/1) 7,85 7,05 0,12 8,20 0,30 8,40
Haii6inbina ToBiunna tina (iH) - - - 10,80 0,30 10,21
Ooxsar tina (C_ ) - - - - - 48,03
AHTeiopcaibHa Bifctab (aD) - - - 45,70 0,90 37,98
TloctnopcanbHa Bincrans (pD) - - - 42,10 0,30 37,60
AHTenekTpaibHa BiacTanb (aP) - - - - - 17,95
AHTEBEHTpaJIbHA BiicTaHb (al) - 45,72 0,37 51,70 0,60 42,40
AHTeaHasbHa BifcTaHb (aA4) - 71,49 0,50 76,70 0,40 62,40
IlexTpomopcanbHa BiacTans (pD) - - - 42,10 0,30 -
IlexTopoBeHTpanbHa BigcTans (PV) - - - 31,30 0,20 24,58
BenrpoanainbHa Bifcrans (VA4) - - - 26,70 0,30 21,57
JIoBKHMHA XBOCTOBOTO cTebina (pl) 13,25 13,71 0,18 13,10 1,60 14,39
JIOBKMHA OCHOBH JIOPCaIbHOTO Tu1aBlis (/D) 11,50 10,88 0,19 13,50 0,10 12,02
Bucora gopcanbroro miasis (AD) 15,70 15,88 0,26 18,30 0,10 17,39
JIOBKMHA OCHOBH aHAJILHOTO TLI1aBIs ([4) 12,35 10,94 0,19 13,30 0,50 11,19
Bucora ananeHoro miasis (h4) 10,75 10,88 0,28 11,30 0,10 12,60
JloBxkuHa NeKTopaabHOro miasns (/P) - - - 16,00 0,40 13,59
JloBxuHa BeHTpasibHOTO 11aBus (/1) - - - 16,50 0,20 14,39
Jomxuna kayranbHoro miasws (/C) - - - 20,70 0,40 16,76
Jopxuna kaynansHoro miasns (/C) - - - - - 17,58
Josxuna xuposoro miasus (L)) - - - 5,80 0,30 -
Bucora sxwuposoro miasus (4J) - - - 2,20 0,20 -
BiacTaHb MiX CIIHHHAM 1 )KHUPOBHM ILIaB- ) B ) B ) 20.41
usmu (DAD) ?
Bincranp Mi JKUPOBUM 1 XBOCTOBUM ILJIAB- ) B ) B ) 1537
usmu (PAD) ’
Jlosxuna rososu (/c) 19,75 19,55 0,25 22,40 0,40 18,40

ToOTo0, aHami3 BKa3ye Ha MOCHICHHS IUIABAIBHUX (QYHKIIN cura vyn-
cpKoro B 03. CBiTs3b, SIKi BiAOynUCH 3a mepiox akiimMaTu3auii i HaOyTTsI HUM
HEOOXiHOT IS MBbOTO (OPMH TiJia, 110, MOXKJIMBO, MOB’S3aHO 13 Cy4acHUM
XapaKTepoOM >KMBJICHHS Ta OOMEKEHHUM 3a0e3MEUCHHSM KOPMOBHMH pecyp-
camu. OcTaHHS T€3a 3yMOBJIEHA THM, 110 03. CBITs3b HE Ma€ 3HAUHMX KOPMOBHUX
pecypciB 1 HAJIEKUTH A0 TPYNHU ONIrOTPOGHUX BOIOHM.

CkazaHe BHILE MiATBEPAKYETHCS MPH MPOBEIEHHI JETAIbHOTO aHaji3y
1HAEKCIB MIaCTUYHUX MOP(HOJIOTTYHUX O3HAK, IPEACTABICHUX Y Y0 IO TOBKHHU

rosioBu pu6 (Tadm. 3).
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Tabnuya 3. IlaacruyHi ingexcu Mop¢oJOriYHIX 03HAK CHIa YYICHKOT0
(Coregonus maraenoides Poljakow),
akJIiMaTH30BaHOro B Ykpaini y 1951-2012 pp.

03. CBITsI3b
03. Yyn- | Pubne rocronap- .
N ChKe ctBO «Ilyma- 03. CBiTs13b [3] (sracui
Ha3zsa mopdosnoriuHoi 03HaKku [13] Bomus» [13] JIOCTi -
JKEHHSI)
M M | +m M | m M
ITnacTuuHi 03HaKu: % BiJl JIOBKHUHU TOJIOBU
Jomxuna puna (Ir) 23,40 | 24,55 0,35 30,40 6,40 23,86
Jliametp oka (do) - - - 25,00 0,60 22,82
gi[))ezlopﬁiTanLHa (niepeoyHa) BiJiCTaHb ) B R 18.30 0.30 B
[Toctop6itanbHa (M03a04uHa) BiACTaHb (po) - - - 53,00 0,60 55,49
[upuna n06a (io) - - - 27,20 0,10 25,00
Bucora 506a (ho) - - - - - 3,22
Bucora ronosu (/ic) 69,50 | 71,88 1,65 65,10 0,90 44,51
Bucota ronosu Oins notuui (he,) - - - 46,20 0,50 62,97
JIoBXKMHA BEpXHBOI 1eseny (mx) 29,65 27,61 0,59 27,30 0,50 33,71
Bucora Bepxuboi menen (hmx) - - - 11,60 0,20 -
JIOBXKMHA HWKHBOT LIenent (mn) 44,50 | 40,10 0,69 40,20 0,20 21,78
Bucora puibHOT IUIOIMHKH 10,40 10,05 0,44 - - -
[yupuHa pHIbHOIT IUIONMHKH 16,55 16,91 0,32 - - -

Tak, memo 301IbIIMIACH TOBXKHHA BEepXHBOI wienenu pud. OpHak, cyT-
TEBO 3MECHUIMJIMCH JOBKMHA HIDKHBOI INENENH, BUCOTA TOJIOBH 1 AEsKI iHIII
O3HAKH.

3a mannmu I1.1. TaBnoga [13] akniMatusoBanuii B Ypaini cur ayachKuit
ITyI1a-BOAULBKUX BOZOWM 3a INTACTUYHUMH O3HAKaMH MaB JICIO 1HII TOKA3HUKH:
HWKYE TiJI0, KOPOTIIIi OCHOBH HENMAPHHX IUIABIIIB, KOPOTIII OOW/BI IIEJeIH, ae
JIOBILIE PHUJIO Ta BUILLY TOJIOBY, Ha BimMiHy Bi cura 3 Uyacbkoro osepa.

[TomiTHO, 110 B yMOBax YKpaiHM CUT pOCTE 3HAUYHO MIBUJIIE, HIXK y cede
Ha OaTHKIBIIMHI, JI¢ B OJHOPIYHOMY BIIli BIH MaB JIOBKHUHY TiJIa JuIie 8,7 cMm,
a y nBopiuHoMy — 15,4 cM. B YkpaiHi npoTsrom Jiita [bOTOJITKH Y CEpITHi-
BepecHi mocsranu 11,2-11,4 cm, a gepe3 pik y Toi camuit wac — 17,0-17,7 cm
3aBIOBXKKH. Lle CBIAUMTH Ha KOPUCTb MPOBECHHS MOBTOPHOI akiiMaTu3amii
cHra 4yJChbKOT0, MiCLIEM LIeCPSIMOBAHOTO (OPMYBaHH MIPOLYKTUBHOI MOIY-
Js1ii IKOro MOXYTh OyTH Bu3HadeHi o3epa Llamnbkoro HITII.

BuchoBku 1 nponosutii. Otxke, y lllanpkomy HamioHansHoMy npupoji-
HOMY TIapKy akIiMaTH3yBaBcs Ta icHye cur gynacekuii (Coregonus maraenoides
Poljakow), skmif 3aiiHSB CBOIO TPO(MIUHY HINIy, >XHUBISTYHCH MOJFOCKAMHU
(Dreissena polymorpha), siki € Tako)K BCEIEHIISIMH, 1110 3HIKY€E HAIPYKEHICTh
Tpo(iUHMX B3a€MOBIAHOCHH MK CHTaMH Ta a0OPUTeHHUMHU BUIAMH PHO.

TakuM 4YMHOM, HaBeJeHi JaHi Mpo MOP(OJOriuHi 0COONMBOCTI, KHB-
JICHHSI, picT Ta iHII OIONOTIYHI MOKa3HUKHM CUTa JO3BOJSIOTH HAM 3pOOUTH
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BHUCHOBOK PO CHPHUSATIMBI YMOBH Horo icHyBanHs1 B o3epax [llanpkoro HIIII.
[IBuakuii picT, paHHE cTaTeBe JO3PiBaHHS 1 PO3MHOMKCHHS, JKUBJICHHS 3001I-
JIAHKTOHOM 1 MOJIFOCKaM¥ JIO3BOJISIIOTh BIJIHOBUTH akKiliMaTu3alliliHi poOoTH, a
TaKOXK BUMAraroTh TPOJIOBKCHHSI IOCIII/HKEHb PI3HUX aCIeKTIB Horo Mopgoio-
rii i cnocoOy icTyBaHHS.

CUTr YYACKOMW (Coregonus maraenoides Poljakow)
O3EPA CBUTA3b WWALIKOIO
HALMOHAJIbHOIO NPUPOAHOIO NMAPKA
N ErO MOP®OJIOTMYECKAA XAPAKTEPUCTUKA

"Illesuenxo IL.I., *3abvimuscxui F0.M., ' Xanmypun M.b.
'Hayuonanvnuil ynugepcumem 6uopecypcos u npupooonoib306anus Ykpaunol,
’Unemumym pwionoeo xossiicmea HAAH Ykpaunol

B o3epax Illankoro Har©oHaJIBHOTO MPHPOAHOTO IApKa aKKIMMaTH3UPOBAJICS
u cymectByer cur gynackoit (Coregonus maraenoides Poljakow). [JaHHBI BHJ 3aHSUT
CBOIO TPO(UYECKYIO HUIILY, TUTAsICh MOJUIFOCKAMHU, KOTOPBIE TOXKE €CTh BCEICHLAMHU,
YTO CHIDKAeT HAIpsDKeHHE TPOYUUECKUX B3aHMOOTHOIICHUH MEXly CUI'aMH U abopH-
TeHHBIMU BHJIaMU pbIO. Pe3ynbrarhl vcciie0BaHmii Ial0T OCHOBAHUE ISl IPOAOJKEHHS
AKKJIMMaTU3alMOHHBIX padoT ¢ curamu B Ilarnkux ozepax B COBPEMEHHBIX YCIOBUSIX.

Kirouessie citoBa: 03epo CBHUTS3b, CUT' UyACKOH, aKKJIMMaTH3aINs, CXeMa U3Me-
peHuid, MOp(HOIOrys, INIACTHYSCKUE U MEPHCTHICCKHIE TPU3HAKH.

WHITEFISH (Coregonus maraenoides Poljakow)
LAKE SVITIAZ SHATSKY NATIONAL NATURE RESERVE
AND ITS MORPHOLOGICAL CHARACTERISTICS

IShevchenko P.G., *Zabytivskyj Y. M., 'Khalturyn M.B.
National University of Life and Environmental Sciences of Ukraine,
’Institute of Fisheries NAAS of Ukraine

In the lakes of Shatskiy Nanional Nature Reserve has acclimatized and existed
whitefish (Coregonus maraenoides Poljakow). This species was taken its trophic niche,
feeding on mollusks, which also were invaders, which reduced the tension of trophic
relationships between whitefish and native fish species. The results of the investigations
have given the grounds for continuing acclimatization works with whitefish in the
Shatskiy lakes under modern conditions.

Key words: lake Svitiaz, whitefish, acclimatization, measurement scheme,
morphologic, plastic and meristic signs.
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IIPOMHUCEA

YIOK 639.2(476)

HAYKOBE MNIAI'PYHTA PO3BUTKY PEKPEALIINHOIO
PUBANIbCTBA Y BOAOVMMAX YKPATHU

Cepooé M.I. — kanouoam ceozpagiynux Hayx, npogecop,
Ooecbkuil Oepicaghull eKoro2iuHU YHIgepcumem

[TpencrapieHa omuiHKa JIOOUTENBCHKOTO 1 CIIOPTUBHOTO PUOAIBCTBA SIK MOTYXK-
HOTO coliaJIbHOTO (DaKTOpy BILIMBY Ha HMPUPOAHE CEPEIOBHIIE, BOIHI EKOCHCTEMHU Ta
ix puOHi 3anmacu. Hajana 3arajgpHa eKOHOMIYHA OIIHKAa peKpeaniiHoro pudaabeTBa 3
ypaxyBaHHSIM IPHPOJHO-PECYPCHOTO MOTEHIIaTy YKpaiHM SK IEepCHeKTUBHOTO BHIY
TOCIIOAAPCHKOT MisSUTBHOCTI, OHOTO 3 (PAKTOPiB EKOHOMIYHOTO CTAHOBJICHHS Ta CTallO-
TO PO3BUTKY TYPHCTHYHOI 1 prOorocmonapchKoi ramyseil kpainu. Hagana exomoriuaa
OLIIHKA OCHOBHHUX I'PYII IIPICHOBOJIHUX BOJIOMM 3 TOUKH 30pY OpraHizaiii pexpeariiHoi
pubosoBIi. Bu3HaueHi ToJ0BHI KpUTEPii OLIHKK €KOJIOTIYHOTO CTaHy 00’€KTIB peKpea-
1iitHOT puOOJIOBIII, OCHOBHI IHANKATOPH IHTEHCHMBHOCTI HaBaHTaKCHHS Ha 00’ €KTH pe-
KpeawLiiHOTro JIOBY, 8 TAKOXK APaMETPHU SKOJIOTTYHOT CHCTEMH BOJIOMMHU JUIsl BU3HAYCHHSI
e(heKTHBHOTO 3aracy >KHBUX BOTHUX PECypCiB BOTONMH.

KittouoBi crioBa: pekpeaniiine prudaabCTBO, BOAHI €KOCHCTEMH, HAyKOBUI MOHi-

TOPHHT.

IMocTtanoBka mpodaemu. OmHe 3 MPOBITHUX MICIbh Cepell BCIX BHUIIB
aKTUBHOTO BIAMOYMHKY HAa TIPHPOII IIOCIIA€ CIIOPTUBHE 1 JIOOUTEIBCHKE
pubabcTBO. PHOHA JIOBIIA 13 3aXOIIICHHS ONWHAKIB ITePETBOPUIIACS Ha ITOCTIHHE
3aHATTS COTEHb MTBHOHIB JIONeH B ychoMy CBiTi. [loumHaroun 3 70-x pokiB
MHHYIIOTO XX CT. CIIOCTEPITAETHCS CTPIMKUN PO3BUTOK aMaTOPCHKOTO PHUOAITh-
cTBa, a 3 90-X pPOKIB TIOOUTEIBCHKE 1 CIIOPTHBHE PHOAIBCTBO B YKpaiHi cTae
OITHUM 13 HAaWBaYKJIMBIIIINX €JIEMEHTIB BIUTHBY Ha MOMYJIAIIi puO y BHYTPINTHIX
BOmOMMax KpaiHu. 3 KO)KHHUM POKOM 3arajibHa KiJbKiCTh pHOOJIOBIB-aMaToOpiB
B YKpaiHi 3pocTae, Ha ChOTOIHI aMaTOPChKe PHOATLCTBO — HAUTTOMYISIPHIITNN
CIIOCI0 aKTUBHOTO BiATIOYMHKY HA IIPUPOI, 32 HABESACHUMH TAHUMHU HApPaXoBY-
€Thcst Omm3bko 10 MutH. pubanok abo noHaxa 22% HaceneHHs kpainu [2, 9, 12].

CyJacHe JTIOOMTENbChKE 1 CIIOPTHBHE PUOANBCTBO, TMiA SKHM PO3YyMi-
€THCS, BUKOPUCTAHHSI )KHBUX BOJHUX 010peCcypciB HE TUTBKH 3 METOIO iX JT00Y-
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BaHHS (BUJIOBY), aJic ¥ aKTUBHOTO Bi/IMOYMHKY, PHOOJIOBHOTO €KOTYPHU3MY, 30€-
PEKEeHHS 1 BIATBOPEHHS 00’ €KTIB pHOANbCTBA Ta HABKOJIHMIIHBOTO CEPEIOBHIIIA,
Bce Oibliie HaOyBae puc pekpealliiinoro pudanscTia. BignosinHo g0 «Kogekcy
MPaKTUKH JTIOOUTEILCHKOTO pHOAIbCTBa €BPOIEHCHKOT KOHCYJIBTaTHBHOT KOMi-
cii mo pubHOMY rocnogapcTBy y BHyTpiHix Bopoiimax (EIFAC)» pekpeariiine
prOaNbCTBO BU3HAYAETHCS SIK «PUOANBCTBO, 31MCHIOBaHE JIIOABMH B OCHOB-
HOMY 31 CIIOPTUBHOIO IHTEpECY, aje 3 MOXIUBOIO MOOIYHOI0 METOIO BUIIOBY
pudHU 11 JOMAIIHBOTO BXKUTKY, ajie He JUIS TIOAAJIBIIOro mpoaaxy» [3].

Be3yMOBHO, 3aXOIJICHHS aMaTOPCHKUM PHOAILCTBOM MOXKE PO3IIIsiaa-
THUCS HE TIIBKH SIK CBOEPIAHUN TPOMAJICBKUI PyX — MOTYKHUH (aKTOp BIUIUBY
Ha TPUPOJHE CEepeJOBHUINe, BOJHI €KOCHCTEMH Ta ix pUOHI 3amacH, aie il sk
3HAUHUH YUHHUK (PI3HYHOTO 03J0POBJICHHS MUTBHOHIB JIOACH, SIKUi TOTpedye
BiJIIIOBIIHOTO HAYKOBOT'O OOIPYHTYBaHHS, €EKOHOMIYHOTO Ta IIPABOBOTO YIIPaB-
JIHHSA 1 peryJIroBaHHS.

AHani3 gocaimkenb Ta myoaikamiii. YkpaiHa Mae yHIKaJIbHUH TpU-
POAHO-pecypCHHI TOTEHLial il e()EeKTUBHOTO pEeKpealiifHoro prOaibCTBa.
[Ipote, noHEaBHA BOHO HE PO3IVISIATIOCS SIK BAXKIIMBUH 1 IEPCIIEKTUBHUEN BUJT
rOCIOJAPChKOI JIiSIIBHOCTI, HOMY HEOOIPYHTOBAaHO BiJBOAMIIACS JPYropsHA
poJib, Majia MICIle HEIOOIlIHKA ICHYFOUMX MOXJIMBOCTEH 00 €KTIB BOJHOTO
¢onny Ykpaiau. Tinbku B OCTaHHI POKH IModYajacs CHCTEMHa poOoTa 31 CTBO-
PEHHS IHCTUTYLIHHOT 0a3u 1715 peKpeaniiftHoro pudanbcTBa 3i cripodamu imruie-
MEHTAaIli1 CBITOBOTO JOCBIly B HAI[IOHAJIBHUI PUOOTOCIIONAPCHKUIT KOMILJICKC.

VY nam yac 6mm3bko 100 THCSY KBaIpaTHUX KITOMETPIB MallUX 1 CepeiHixX
BOJIOMM KpaiHM HE OCBOIOIOTHCS PUOHOIO POMHUCIIOBICTIO Yepe3 HepeHTa0eb-
HICTh Ha HUX Tipomuciy [1, 5]. SIKI10 B34TH HalMEHIITy pUOOIIPOTYKTUBHICTD Y
UX BOJOHMAax — 3 KiIOrpaMu 3 reKrapa, TO B [bOMY BUIAJKY IOPiYHi BTpaTu
KOLITOBHOTO Xap4OBOTO MPOAYKTY CTAaHOBJISTH Onn3bko 30 THCsY TOHH. Y Oara-
ThOX BOJIOMMaxX PUOOMPOIYKTHBHICTh 3HAYHO BHINA, OTKE, 1 BTPaTH 3HAYHO
OB,

CTBOpEHHS BiINOBITHUX YMOB aMaTOpPChbKOTO puOaIbCTBa, SIK MOMYIIsip-
HOTO crocoOy peKpeariifHoro BiANOYMHKY 3HaYHOI YACTHHHU HaceJeHHs YKpa-
iHH, mependadae BUPIMICHHS HU3KU SKOJIOTIYHUX, O10JIOTIYHUX, EKOHOMIYHUX
1 IPaBOBHX MHUTaHb, MOB’S3aHUX 3 BIATBOPEHHSIM Ta akIiMaTH3ali€lo puoH,
OpraHizalicro JI0OUTEILCHKOTO 1 CIIOPTUBHOTO pHOAIbCTBA 3 ypaXyBaHHIM €KO-
HOMIKO-TIPABOBMX BHUMOI' YMHHOT'O 3aKOHOJABCTBA, XapaKTEPHUCTUKU BOIOWM,
BIUIMBY €KOJIOTO-KJIIMAaTUYHUX YMOB, 00’ €KTiB puOaIbCcTBa TOLIO.

VY OinpIIOCTi pO3BHMHEHUX KpaiH CBITYy amaTopchke pudaibcTBO, pubO-
JIOBHUH TYpH3M € HAJPEHTAOCTBHUMHU Tally3siMU Y cepi TypUCTHYHHUX 1 pO3-
BaKaJbHUX Mochyr. ToMmy cepiio3Ha HayKoBa €KOJIOTO-€KOHOMIYHA OIliHKa
pubosoBIi B YKpaiHi, BABYCHHS COIIaIbHUX ACHEKTiB aMaTOPCHKOTO prudaib-
CTBa, MOIIYK KOHKPETHUX PEKOMEH/IAIlIN 1010 OOIPpyHTYBaHHSI, OpraHi3allii Ta
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yIpaBIiHHS peKpealiftHuM pudaIbCTBOM 3apa3 € KOHYE HEOOX1THUMH, a CIIpsi-
MOBaHHUI PO3BUTOK aMaTOPCHKOTO PHOAIBCTBA CITIIBHO 3 PO3BUTKOM €KOJIOTi4-
HOTO (3€JICHOT0) TYpHU3MY, Y TOMY YHCJi iIHO3€MHOT0, MOXKE CTaTH (PaKTOPOM
€KOHOMIYHOT'O CTaHOBJICHHS TYPUCTUYHOI 1 puborocnoaapcbkoi ranyseid Yipa-
THM Ta 3MII[HCHHS MTO3UIIIH JIepyKaBU Ha MIXKHAPOIHIN apeHi.

VY Toii ke 4Yac, HaBiTh IMOBEPXOBI OIIIHKH CBiJ4aTh, MO JIFOOUTEIb-
CBKO-CIIOPTUBHUM JIOB pHOM Yy MPICHOBOAHUX BOJOWMAx YKpaiHH BXKe MpPOTs-
roM 25 pOKiB € KOHKYPEHTOM PpHOHOMY MPOMHUCITY. 32 JaHUMH Pi3HUX JKEpe,
aMaToOpChKi YIIOBH Ha BHYTPIIIHIX BogoMMax YKpaiHH y NOPIBHSHHI 13 TPOMHC-
noBumMu ctaHoBiATh Bif 30 mo 400% [7, 11, 12]. Xoua Taki KOJUBaHHS I[iJI-
KOM MOXIIMBI 4epe3 pi3HI YMOBH y PI3HHX perioHax KpaiHW, aje OIHOYaCHO
BOHHM CBIJ{4aTh TAKOXK MPO JOCUTH MPUOJIM3HI OIIIHKK MacCIITa0iB aMaTOPChKOTO
pubanbctBa. Hanpuknan, 3a manumu JlepkaBHOTO areHTCTBa pUOHHX pecyp-
ciB YKpaiHu 3arajibHUH BUJIOB puOK puOonoBaMu-amMaTopamu Ha KaxoBchkomy
BOJIOCXOBHIII CTAaHOBUTH ONU3bKO 85% Bij 3arajibHOrO 00CATY MPOMHUCIOBHX
YJIOBIB, a Ha JIHITPOBCHKOMY BOIOCXOBHILI aMaTopu rpotsirom 1998-2010 pokis
BU100yBanu pubu B 6-9,5 pasis Oinblie Hix npodeciiini pubanku [12].

Tak, 1r0OUTENBCHKI yIOBH Y JIHIMPOBCHKUX BOJOCXOBHIIAX B LIJIOMY 32
KUIBKICTIO 1 MacOK BWJIOBJICHUX OCOOMH MEPEBUINYIOTh MPOMUCIIOBI, HAIPH-
KJ1aJ1, CpiOJIICTOro Kapacs 3a Macoro B 1,5 pa3u, 3a KUTbKICTIO — B 5 pa3iB; Kpac-
HOIIPKH BiANOBiAHO Oinbiie — B 74 1 192 pasu [2, 12].

Coijt 3a3Ha4UTH, 10 BUJIOBUH CKJIa]] pUOH, sIKa I0OYBA€THCSI aMaToOpaMu Ta
MIPOMHUCIIOBUKAaMH, 3HAYHO BiJpi3Hs€ThCs. Tak, B yIIoBaX aMaTopiB 3Ha4YHE MicIle
(mo 60-70%) 3aliMarOTh MAJOLIHHI Ta TYTOPOCIi BHIH, BUJIOB SIKMX €KOHOMIYHO
30MTKOBHIA 1 MPOMHUCIIOM BOHH MTPAaKTHYHO HE OXOILTIOIOThCs. Hanpukian, kpac-
HOITIpKa, OKYyHb, IUNIOCKMPKa B aMaTOPCBHKUX YJIOBaxX 3yCTpidaroThcs Habarato
YacTile HiXK B IPOMHCIOBHX. BUYKH, YacTKa SKUX B aMarOpPChKUX yinoBax JIHi-
IIPOBCHKHUX BOJIOCXOBHII] CTAHOBUTH MPUOIN3HO 28-30%, B IPOMUCIIOBUX YIIOBaX
30BciM BiACYTHi. Po3pi3HsieThCs Takoxk 1 po3MipHUid cknan yaosiB. Hampukman,
Cepe/iHIN po3Mip IUIITKH, sika T0OyBA€ThCSl aMaropaMu, CTaHOBUThH 12-15 cM, B
TOH Yac sIK B IPOMHUCIIOBUX YJIOBaX BiH B C€peHbOMY Aocsirae 28 cMm [7].

AHaJioriuHa CUTYyallisi CKJIaJaeThes 1y Hamux cycinis. Tak, B biopyci 3a
PI3HUMU OLIIHKaMH, 32 paxXyHOK JIOOUTEILCHKOTO pUOAIBCTBA 3 BOIOWM 1 PiUOK
KpalHH MOPIYHO T00yBa€ThCs Bil 3 10 7 TUC. T pudH, 1110 B 4-10 pasiB nepeBuiiye
MOKa3HUKH MTPOMHUCIIOBOTO pUbanbeTBa Ta OUIbI HixK Ha 50% BHIlE BiJ MakcH-
MaJIbHO MOYKITIBOTO PO3PaxyHKOBOTO 00CSTY BHIIy4€HHS pecypcy. A 1ie o3Hadae,
110 IOPIYHO prOH y BojoiiMax Bitopyci 3a Macor BHJIOBIFOETHCS OLIbIIE, HIXK
MIPUPOCTAE, OTIKE, 3aMlaCH MAIOTh CTIMKY TEHICHIIIIO 10 3HWKEeHHS [16].

HayxoBi nociikeHHsI, PUCBSAYECHI CTaHY aMaTOpChKOTO pUOaIbCTBa,
npoBezieHi Ha Bomsbkux BogocxoBuiiax e y 70-80-x pokax XX cr., mokaszaiu,
1o B O6aceiini Bonru prboioBu-aMaTopy BUJIOBIIOIOTE y 6-8 pa3iB Oinblie puoH,
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HIK M JIPUEMCTBA, 0 3aiMAIOTHCS TPOMHUCIOBUM PHOATBCTBOM. 32 HAsIBHUMHU
JAaHMMHU 3arajibHa Bara puOH, Ky BUJIOBIIOIOTH 3a pik 400 THc. pubanok-ama-
topiB B Oaceitni Cepenuboi Boiru, qocsirae 20 Tuc. T, B TO# ke 4ac 3araJibHUN
MPOMUCIIOBHH BHJIOB Yy 3a3HaU€HOMY PETiOHI HE MEPEeBHUIIYE 5 THC. T Ha PiK
[14]. AnanoriuHa cuTyalis cnocrepiraetbes B 6acelini Hmwxkuporo Bonru, piv-
kax Kpacnogapcekoro kpato Ta PoctoBebkoi odnacri [4,18].

Cepen 3apyOi»HHUX KpaiH HAWOUIBII PO3BUHEHUMHU 32 PIBHEM OpTraHizailii
CIIOPTHBHOTO 1 JIFOOUTEILCHKOTO PUOAILCTBA, SIKi 00’ €IHYOTHCSI TTij] 3araJIbHUM
TEPMIHOM — pekpealliiine pubanbcTBo, ciif BuzHatu Kanany 1 CIIA. V mux
KpaiHax, 0araro B 4OMy 3aBJISK{ 3yCHIUISIM Iep’KaBHUX OPTaHiB, el BU rOCIo-
JIAPIOBAaHHS CKJIABCSl Y BHCOKOPEHTA0EIbHY rany3b y cepi TYpUCTUIHUX 1 pO3-
Ba)KaJILHUX TOCIYT, SKa MPUHOCHTh YUMAIIMH JIOXOJ] 1 COLIaIbHO-EKOHOMIYHI
Buroau. B Takiii BennuesHil kpaiHi sik Kanama Bci BHYTpILIHI BOaM MepenaHi
Ha IoTpedu pekpeaniiinoro pubanbcTBa. HalimpocTini ekoHOMiYHI po3paxyHKH
MOKa3yI0Th, 10 PO3BUTOK PEeKpealiiHOro pudanscTBa B i€l kpaini B 5-10 pasis
BUTJIHIIIUI Bil pHOHOTO TIPOMHUCITY.

AHani3 JiTepaTypHUX JaHUX 3 OpraHizamii pekpeaniiiHoro puodab-
cTBa y KpaiHax 3aximHoi €Bponu Ta [liBHIYHOT AMEPUKH MOKA3ye, 10 BOHO €
OJIHI€I0 3 HAMOLIBLI MPUOYTKOBUX Taly3el roCIoIapChKOro KOMILIEKCY KpaiH,
SKa MIOPIYHO MPUHOCHTH 10 40% unctoro npudyTKy [17]. Hanpuknaz, 3aranb-
HUH mopiuyHMid npuOyTOK BijJ LBOTO BUAY rocrnopaproBanHsi B Kanani craHo-
BUB Yy 1996 poui maiixke 50 MinbspaiB nonapis. 3apyOi’kKHi BU€HI BBaXKatOTh, L0
pekpeariiine puOanbCTBO JyKe BUTIHE EKOHOMIYHO, TOMY IO O/IHA BUJIOBIICHA
puba moxe npurectu npudyTok Bix 100 mo 1000 momapis, B TOH yac siK mpu
MPOMUCIIOBOMY pubanbeTBi — 10 20-30 monapis [9]. 3a nanumu [17] y Cromny-
yenux llltarax AMepuku Ha OAMH J0JIap 3aTpaT y peKpeaniiiHoMy pudanbCTBi
JIOXOJ] B CEpeIHbOMY CTaHOBHUTbH ONU3bKo 17 monapi. 3a omiHKaMu (GaxiBIiB y
PO3BUHYTHUX KpalHax 3arajbHa KUIbKICTh pUOAIOK-aMaTOPIB CKJIAIa€ HE MEHILIE
10 % Bix 3aranbHOT YUCETBHOCTI HACENIeHHsl KpaiHu, B 0araTbox KpaiHax mel
MoKa3HUK 3HayHO Buinui. Hanpuknaz, y Kanani ta Cionydenux [lltarax Ame-
puKH He MeHmIe 27 % BijJ 3araibHOi KiJILKOCTI HACENeHHs Yy Billl Bia 6 POKiB
1 CTaplile aKTUBHO 3aiIMaIOThCs JIFOOUTEIIbCHKUM 1 CIOPTUBHUM PUOATIbCTBOM.

B minomy aHanoriuHa cuTyallist COCTepiraeThes 1 B KpaiHax €Bporieii-
cekoro Coro3y. 3 ypaxyBaHHsM 0araToBIKOBHX TpPaJHIid KOXXHOTO 3 Hapo-
IiB 1HIyCTpis peKpeauiiiHoro pudaibCcTBa 1 MOB’S3aHOTO 3 HUM PUOOIIOBHOTO
TYypHU3My 3 KOKHHM pokoMm Habupae obepriB. Tak, y 2010 poui B kpainax €C
HastigyBasnocs Oinpie 16 THC. MiANPUEMCTB 1 PUHKIB, SIKi 3aliMaiics rocro-
JIAPCHKOIO JISTBHICTIO y chepi pekpeariiHoro pudaibCTBa Ta 3a0e3neuyBalin
Maitxe 150 Tuc. pobounx Micup. Ix mocmyramu kopucTyBamucs 25 MIH. pu6o-
JIOBIiB, IO CKJIajano Maibke 6,5% HaceneHns kpain €C, a piunuii GiHaHCOBHMA
00csT MOCIyT 0CsIraB OJU3bKO 7 MIIP/I. €BPO.
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VY Tabnuni HaBeleHa 3arajibHa XapaKTEpPHCTHKA CTaHy peKpealiiHoro
pubanbcTBa B OKpEMHX KpaiHax €BpOIH.

Oco0nMBOT yBaru 3aciiyroBy€e po3IJisiji IMTaHb MaTePiaabHO-TEXHIYHOTO
3a0e3MeUYeHHs CIIOPTUBHOIO 1 JIIOOUTENBCHKOTO pubabcTBa. B Oararbox kpai-
Hax CBITY, /10 IKHX MOYKJIMBO BiTHECTH HE TiIbKH Bxke 3rajnani Kanamy i CLLA,
ajie Oararo iHIIWX KpaiH, Hanpukiay, Snoniro, Kurait, [Hairo, Himeuuuny, Hop-
Berito, LlIBerito Ta iH., BATOTOBIICHHS PHOaIbChbKUX 3HAPS/Ib, IPUIIAJIb 1 AKCECY-
apiB — BeJIMYE3HA 1HIYCTPIs, sIKa IOCTABIISIE HA BHYTPIIIHIHN 1 30BHIIIHIA PUHKA
BHCOKOSIKICHI BUpOOH (BYAHJIMILA, KOTYIIKH, IITY4HI IPUHAIM, BOJIOCIHI, TaUKN
Ta iH.) 1 IPUHOCUTD unmali goxoau. B Cronyuenux Illtarax Amepuku, Hanpu-
KJIaJl, MIOPIYHO BUIYCKAETHCS BHPOOIB JUISL peKpealiifHoro pudaibcTBa Ha
20 mnpa. nonapis, B Kanaai — Ha 2,5 mupa. gonapis, B llBertii — OuibIine Hixk Ha
1 mupa. [Ipu 1ipomy uuciieHHi gocnimkenns [2, 3, 8, 10, 17 Ta iH.] moka3yoTh,
mo Tinbku 12-15% 3arajabHuUX BUTparT pHOANKHU BIIHOCATHCS O€3MocepenHbo
JI0 puOOJIOBTI, B T.4. BUTPATU HA MPUOAHHS JIIEH311 a00 OIIaTy YICHChKUX
BHECKIB, pellTa — BUTPATH, SIKI yMOBHO MOYKHA Ha3BaTH «BUTpaTaMu 3a0e3Ie-
YEeHHs», TIOB’sI3aH1 3 TPAHCIIOPTHUMH BUTpPaTaMH, OIUIATOIO JKUTJA, IpUAOaH-
HSIM Pi3HUX CYMYTHIX puOanii akcecyapiB, puOambCbKOro OASTY, CIIOPSIKEHHS
TOWIO.

Tabauys. CTaH pexkpeaniiiHOro pudajabLcTBa
B OKPEeMHUX €BpPONeiicbKUX Kpainax [6, 17]

[} i Mera pexpeariiiinoro .
o | e | G || S,
PeKpeaLifHiX | BCbOro HACENICHHs | xapuy- BUIOB. T
pubanok, ocié Kpainu BaHHS cnopT ’

ABCTpis 155 000 2,0 - + 4 000
Yexist 281 000 2,7 + + 3400
TTonpmia 2 000 000 5,1 + + 34 000
CroBauunHa 89 000 1,7 + + 2 500
YropumHa 328 000 32 + + 4 600
Himeuunna 2350 000 3,0 + + 35000
Dpantist 1 800 000 8,9 - +

Dinasais 2100 000 42 + + 48 000
IBerris 2 000 000 27,0 - + 26 000
Benuka bpuranis 2 000 000 3,5 - +

Hinepnanmn 1 300 000 9,0 - +

Benbris 290 000 2,9 - + 500
Ipnannis 144 000 3,7 - +

[IBeiinapis 20 000 3,1 + +

Hopgeris 900 000 21,4 + +

Itamis 2500 000 43 + +

Icmanis 710 000 1,8 + +
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Ortxe, aMaTopchbke pudaIbCTBO CHOTOJHI € BAKIIMBUM (PAKTOPOM COLIalIbHO-
EKOHOMIYHOTO PO3BUTKY KpaiHH, 3 SIKUM HE MOYKHA HE paxyBaTHCs. 3 OTHOTO OOKY,
pekpeatiiine puOabCTBO JO3BOJISIE OCBOIOBATH Ti 3aMlacy BOIHHX JKUBHX pecyp-
CiB, sIKi HE TIOBHOKO MIPOIO YH 30BCIM HE OXOILUTIOIOTHCS IIPOMUCIIOM, BKITHOUAIOUH
MAJIOIIIHHI BUIHM PUO, 1O JTO3BOJISE MiABHIIUTH €(DEKTUBHICTH pHOOTrOCIOnap-
CHKOT'O BUKOPUCTAHHS BOJOMMU. 3 1HIIIOTO OOKY, aMaTOpChKe pHOAILCTBO — 3aci0
BIAMOYMHKY MUJIbIOHIB TPOMa/IsSH YKpaiHH, B UOMY TOJISITAE HOTO BEJIUKE PeKpe-
ariiiHe 3Ha4eHHs. COIONOTTYHI AOCTIIKEHHS, SKi Y BENHUKIH KUILKOCTI IPOBO-
JJIACh 1 TIPOBOASATHCS Yy TMEpeBaXKHIM OUIBIIOCTI PO3BHHYTHX KpaiH €BpOIH,
[TiBHiyHO1 AMEpHKHM CBiIYaTh MPO Te, IO JIOOUTENBCHKE 1 CIOPTHBHE PUOAb-
CTBO CIIPUSIIOTH 3POCTaHHIO MPOTYKTHBHOCTI Mpalli, MiABUIIEHHIO 3arajibHOOC-
BITHBOTO Ta KYJIBTYPHOT'O PiBHS HaceleHHs, (Pi3NUHOMY PO3BHUTKY, 301TBILICHHIO
CepeIHbOT TPUBAJIOCTI JKHUTTS 1 Tparie3aarHoro Biky [11, 12, 17, 18].

MocTranoBka 3amaui. Po3poOka METOMUYHUX MMiIXOIB 100 HAJTaHHS
pEKOMEH Ialli} 110 OpraHizailii pekpeariiHoro pudaabCTBa y BojoiMax YKpainu
3 ypaxyBaHHSM THITY BOJOWMH, PiBHS aHTPOIIOTEHHOTO BILIMBY 30BHIIIHIX (hak-
TOpiB, IHBEHTAPHU3aLIHHOI OLIHKK BOJOWMH, (POPM OpTraHizalii rocrnoaapchkoi
IISIIBHOCTI TOLIO.

Metoau pocaimkenb. CTPyKTypHO-CUCTEMHE JOCIIKEHHS Ta CHUHTE3
00’exTy (pekpealliline puOaIbCTBO) K 0araTo(akTOPHOrO MITICHOTO KOMII-
JIEKCYy B3a€EMOIIOB’SI3aHUX EJIEMEHTIB (EKOJIOTIYHUX, OlOJOTIYHHX, EKOHOMIY-
HUX, TIPAaBOBUX, COLIaJbHHUX) 1 B3aEMOJIIOUYMX CyO’€KTIB (€KOcHCTEMa, BOIHI
JKUB1 GiopecypcH, puOOIoB-aMaTop TOLIO).

Pe3ynbTarn pociaigxens. Llimmo pekpeaniliHoro pubaibcTBa € CTBO-
peHHsI e(eKTUBHOI CHCTeMH JUIsl 3a0e3leueHHsS BiJMOYMHKY Ha OCHOBI
palioHaJbHOTO MPUPONOKOPUCTYBAHHS Ta YIPABIIHHS Yy JOBrOCTPOKOBIH
nepcnekTusi. CTanuii po3BUTOK pUOATBbCHKOTO TYPU3MY, CIOPTUBHOTO bI JIIOOH-
TEJIbCHKOTO pUOaIbCTBA B IIIJIOMY 3aJIS)KUTh BiJl cTaHy 00’ €KTiB JI0BY. [Iporpamu
PO3BUTKY peKpealiiHoro pudaibcTBa HE MOXKYTh 3/1HCHIOBAaTUCS Oe3 3a0e3re-
YEeHHSI CHCTEMH HAyKOBOT'O MOHITOPUHTY IO OLIHKH YHCENILHOCTI 1 €KOJIOTi-
HOTO cTaHy 00’ €KTiB pHOalIbCTBA, a TAKOXK CEPEAOBUILA 1X MPOKUBAHHS. 3a3Ha-
YeHi 3aX0M TIOBUHHI HaJlaBaTh 00’ €KTHBHY iH(POPMAIIIO PO CTaH OCHOBHUX
00’€ekTiB ixTioayHH, BIUIMB Ha HUX PEKpealiifHOro pudaibCTBa, 3A1HCHIOBAaTH
ONepaTHBHUN aHaji3 3MiH, MPOTHO3YBAaHHSI CTaHy >KUBHX PECYpPCIB BOIHOTO
00’€eKTy Ta BU3HAUEHHS OpTaHi3alliifHO-ypaBIiHCHKIH Hii.

IcropuuHo cknanocs Tak, M0 pekpeaiiiiHe pHOANbCTBO JAOCHTH YiTKO
PO3IUIAETHCS HA MOPCHKE 1 PICHOBOAHE. SIKIIIO MOPCBKE peKpealiiiine pudaib-
CTBO 3IiMCHIOETHCS BUKIIIOYHO B MIPUPOAHOMY CEPEIOBHUIII 1 HOTO 00'€KTaMHu €
JIMK] MIPEACTaBHUKH iXTiohayHH MOPIB 1 OKeaHiB, TO peKpealiiine pudaibCcTBO
B MPICHOBOJHUX E€KOCHCTEMAaX MAa€ 3HAYHO OUIBINY KUIbKICTh OpraHi3amiifHuX
Bapiarlii.
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B paHmii yac J0CHUTH HIMPOKO TMOIIMPEHA JyMKa, IO 3a OCTaHHI
20-25 pokiB NpPUPOAHE MPICHOBOJIHE PUOAIBCTBO 3a3HAJO 3HAYHUX, YACTO
HeCTpUATAUBUX 3MiH. Li 3MiHU MTOB'sI3aHi1, B IEpILy YepTy, 3 HEraTUBHUAM BILJIH-
BOM YHCJICHHUX aHTPOIIOTeHHUX YNHHHKIB: 3a0pyJHEHHSIM pUOaIbCHKOTO cepe-
JIOBHIIA, €BTPO(IKALIIEIO 1 3aKUCIICHHSM BOJOWM, IHTEHCUBHUM PO3BUTKOM T'iJI-
poeHepreTUKy, OyINiBHUIITBOM TiJpOTEeXHIYHUX criopyx Ta iH. [1lo B cBotO uepry
3yMOBHJIO TIEpeXif] BiJl TpaAULiitHOT pUOHOI JIOBIII B MPUPOJHOMY NPICHOBOA-
HOMY CEpeOBHILi 10 pruOanbCTBa, 3aCHOBAHOMY Ha JIOBI IITYYHO 3aITyIEHOI B
BOJIOMMH prOHU Ta IHTEHCHBHOMY 3apUOJIEHHIO BOJONWM 00'€KTaMU CIOPTUBHOTO
1 JIFOOUTENICHKOTO PUOAJIbCTBA.

[IpicHoBOmHI BomOWMHU YKpaiHM — MOTEHIIaJbHI 00 €KTH JIFOOUTEIb-
CBKOTO 1 CHOPTUBHOTO PHOANbCTBa CYTTEBO PO3PI3HSIOTHCS MiXK COOOIO IO
po3MipaM, OymoBi, cTaHy ixTiodayHH, CTyIEHS aHTPOIIOTEHHOTO BILIMBY Ha
HUX, BIJJIaJICHOCTI BiJl HACEJICHUX IyHKTIB Ta iH. Ko)KHa 3 KOHKPETHUX BOJIO-
WMUII] Ma€ CBOI YHIKaJibHI OCOOJMBOCTI, MPUBAOIIONOUI I OJHUX PUOATIOK
Ta, HAaBIAKH, HE IIKaBl JJisl IHIKMX. 3 ypaxyBaHHSAM LbOTO (OPMHU OpraHizamii
JTFOOUTENBCHKOTO 1 CIOPTUBHOTO pUOaIbCTBA OYAyTh BiIPi3HATHUCS.

[IpicHoBomHI BOAHI 00’€KTH, SIKi MOXYTb HPEACTABISTH iHTEpeC IS
oprasizailii pekpeaniiHoro pudaibCTBa, 3 BiZIOMOIO J0JICH0 YMOBHOCTI, MOXKYTh
OyTH miIpo3aiiieHi Ha JeKinbka rpym [14]:

* epyna I — npUpOAHi BOJOWMH, SIKi HE 3a3HAJIM MPSMOTO aHTPOIOTEH-
HOrO BIUIMBY. Binmaneni Bii HaceleHHX MYHKTIB BOJOWMH, pO3TallOBaHi y
TPYAHOIOCTYITHUX MICISIX, PIYKOBI Ta 03€PHO-PIYKOBI €KOCHUCTEMH Y IEpBic-
HOMY CTaHi, SIKi HE 3a3HAIOTh CYTTE€BOTO AHTPOIIOTCHHOTO BIUIMBY Ta B SIKUX
ixTioayHa BiINoOBigae HaTypalbHIH («IUKii») CTPYKTYpi Ta NPUPOIHINA JUHA-
MiLl YACETHLHOCTI.

* epyna Il — BonoiiMu, sIKi 3a3HAIIM TIOMIPHOTO aHTPOIIOTeHHOTO BILIHBY. Piu-
KOBI Ta 03¢pHO-PIYKOBI CUCTEMH, IMMAHOBI CUCTEMH, sIK1 3a3HAJTH JICSIKI, aJie He CYT-
TEBI aHTPOTIOTEHH1 TpaHcopMallii (HeUHCIIeHH] TAPOTEXHIYHI CIIOPYAH, BITHOCHO
HeBeJIMKa BUpYyOKa Jiicy Ha Bo1o30ipHOMY OaceiiHi Ta iH.). IxTiodayna 3a3HaueHnX
BOZHHX 00’€KTIB IO BUJOBOMY CKIIaJTy, CTPYKTYpi Ta YUCEIBHOCTI MOXKE BiIPi3HSI-
THCS BiJI IPUPOJHKUX TIOKA3HKKIB, aJie 3a3Ha4eHi 3MiHH BIJHOCHO HEBEJHKI.

e epyna Il — BomoiiMH, SKi 3a3HAIOTH MOTYXKHOTO AHTPONOT€HHOIO
BIUIMBY. Bonoiimu, siki 3a3Hany y MUHYJI0MY a00 3a3HAIOTh Y TeNepiliHii vac,
cepio3HE aHTPONOTeHHE HABAHTAKEHHSI PI3HOTO TUITY (AKTHBHE BUKOPUCTAHHS
MOWMU ISl TTIOTPeO CLTBCHKOTO TOCTIOAApCTBa, OYIiBHUILITBO AaM0 Ta rpedensb,
3a0pyaHECHHS, OpPaKOHBEPCTBO TOIIO). SIK TpaBWUJIO, 3a3HAYCHI EKOCHCTEMU
3HAXOMATHCS B HAWOIMKYMI JTOCTYITHOCTI Bijl HACEJIICHUX JOCTATHHO BEIIMKHUX
MYHKTiB, MPOMHUCIOBUX 00’€KTiB a00 BETMKUX TPAHCHOPTHUX MaricTpajei.
3a3HaueHi BOAHI 00’ €KTH MOXYTh PO3IIISAATHCS SIK OTCHIIHO MEepCIeKTUBHI
JUTSL OpraHi3allii JIOUTEIbCHKOTO 1 CIOPTHUBHOTO pubanbcTBa. OMHAK, B TOH ke
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yac AU MiJBUILEHHS MPUBAOIMBOCTI Uil pUOaIOK BOHM MOTPEOYIOTh MPOBE-
JICHHS] HAYKOBO OOIPYHTOBAHOTO KOMILJICKCY O10TeXHIUHUX 3aX0/IiB, [TOB’I3aHUX
3 PO3UUCTKOIO PyCJIa PIUKH, BiTHOBJICHHS MOHMU, IITYYHOTO BIATBOPECHHS 1XTi-
odayHu 00’€KTy, Y T.4. IHTPOILyLIEHTAMHU.
e epyna 1V — BOmOWMH KyJIBTYpHOTO MpHU3HA4YeHHs. BomoiiMu pizHUX
TUIIB Ta PO3MipiB (CTaBH, BOJOCXOBUILA, 03€pa, HEBEIMKI PIUKH), AKi 3HAXO-
JIATHCS TI1J1 TOBHUM a00 MEPEeBaXHUM KOHTPOJIEM 3 OOKY JIFOMUHH. Y CBOI O1J1b-
IIOCTI TakKi BOJOWMH 3HAXONIATHCS B Oe3MOCepeHiil OMM3bKOCTI BiJi BEIMKUX
HaCeJIeHWX MYHKTIB, 32 ME€KaMU MPUPOIHOTO apeairy MpeACTaBHUKIB ixTioda-
yHH. BuoBwmii ckiaj, CTpyKTypa Ta YHCENbHICTh 00’ €KTIB JIIOOUTENBCHKOTO 1
CIIOPTUBHOTO pUOaNbCTBA B TAKMX BOJOWMAX MIATPUMYETHCS 32 PaXyHOK ILITY4-
HOTO BiITBOpEHHS, a00 MPUPOTHOTO HEPECTY, IKUW MOXe OyTH BiICYTHiH, a00
HOT0 BKJIQJIOM MOKHA HEXTYBATH.
@®opmu opranizamii JTIOOUTENLCHKOTO Ta CIHOPTUBHOIO pPUOANbCTBA
(eqmiTHa pUOOJIOBIISL, TPOBEACHHS CIOPTHBHHUX 3MaraHb, MacoBa PUOOJIOBIISI
TOLIO0) BU3HAYAIOTHCS NOOAKaHHSIMHU Ta PECYpPCHUMH MOMKJIMBOCTSAMHU 00’ €KTa
rocrnioiaptoBaHHs. BogHuil 00’€KT MOBHHEH BiANOBIIATH BU3HAYEHUM TMPiOpH-
TeTam, B TOH e 4ac Ha HhbOMY ITOBUHEH POBOIUTHCS TIOBHUI KOMIUIEKC POOIT
0 HayKOBOMY 3a0e3IeueHHI0 peKpealliitHoi puOosIoBIi.
HeoOxinna monepenHst 6a30Ba HayKOBa OIIHKA CTaHy BOAOMMH (PiUKH,
03epa, CTaBa TOLIO) Ta 00 €KTIB JIFOOUTENBCHKOT Ta CIIOPTUBHOT pUOOIIOBII, sIKa
SIBUTBCSI OCHOBOIO CTpaTerii pO3BUTKY PHOOJIOBIII Ta MOHITOPHHTY €KCILTyaTalii
BOJIHOTO 00’ €KTY B peKpealiiiHuX HiIsIX. B mepiry uepry 1e cTocy€eTbest BOIOWM
I-i Ta [I-i Tpyn, MEHIIO Miporo — BogoiM ///-i rpymnu (sik mpaBuio, 6azoBa
iH(poOpMaIis M0 HUM BXKE € Y HasgBHOCTI, ajie MoTpedye MOTOYHOTO YTOYHECHHS
Ta JONOBHEHHS). YNPaBJIiHHA BOXHUMHU 00’ ekTaMu V-1 Tpynu Moke 3/1iHCHIO-
BaTHCS 0€3 KOMIUICKCHUX HAYKOBHUX OLIIHOK, ajiec 3 000B’I3KOBUM JIOTPUMAaHHSIM
nitounx BuMor BomHoro Konmekcy Ykpainu, YMHHOTO 3aKOHOHABCTBa y cdepi
3eMJICKOPHCTYBAHHS Ta PalliOHAaJIBHOTO MPUPOJAOKOPUCTYBAHHS, PEKOMEHIAIIH
prOOBOIHO-010JIOTYHOTO OOTPYHTYBAHHSI.
Po3poOka HaykoBOro OOTpYHTYBaHHS, SIKa B MEPIIY Yepry BiTHOCHUTHCS
1o Bonoiim [-/11 kaTeropiii, MOBMHHA TIOYMHAETHCS 3 IHBEHTAPU3AIIMHOT OI[IHKH
ixTiohayHH KOXKHOI 3 BOAOIM, Ha SIKil TUIaHYETHCS OPraHi3yBaTH peKpealiiHy
pubososmo. [HBeHTapu3aliiiHa OIiHKa B OOOB’SI3KOBOMY IOpPSAKY NOBHHHA
Bkyrovatu [13]:
- BU3HAYCHHS BHJOBOTO CKJIAIy iXTiodayHH BOZONMMU;
- BU3HAYCHHS BHYTPIBUAOBOI CTPYKTYPH, Pi3HOMAaHITHICTh >KUTTEBHX
CTparerii THX BUMIB, SKi PO3MISAAIOTHCS SIK IIJILOBI 00’ €KTH CHOP-
THUBHOIT Ta JFOOUTEIBCHKOT pUOOJIOBITI;

- BU3HAYCHHS Kateropii BUAiB (MacoBi, piKicHi, eHxeMiuHi, Buau Yep-
BoHOT Kunru Ykpainu a0o perionansaux YepBonux Kuwr);
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- BHSBJICHHSI BH]IiB-1HJAMKATOPIB CTAHY €KOCUCTEMHU BOJIOWMU;

- BHSBJIICHHSI BUIB-1H/IUKATOPIB pAHHBOI 11arHO CTUKHY 3MiH €KOCUCTEMU;

- OIliHKa CTaHy BHJIB — OO0 €KTiB JIFOOUTEIbCHKOIO 1 CIIOPTUBHOTO
pubanbcTBa (YMCENBHICTD, CTPOKH X0y 1 HEpecTy, BIKOBUH Ta crare-
BUU CKJIaJl, PO3MOJLI Ta JIOKAJIi3allis HEPECTUIIHII TOILIO);

- OLHKH JPKEpeN aHTPOIOT€HHOTO BILTUBY, 3aTPO3 Ta PUCKIB AJIs1 00’ €K-
TiB peKpeawiiHoi puOOIOBi;

- BIAMOBIAHICTH LiNeH Ta 3aja4 peKpearniiiHoi puOOJIOBII, sIKa IUIaHy-
€ThCsI HA BU3HAYCHIM BOIOMI a00 11 4YacTHHI, IIFOYMM PErioHATbHUM
NpaBWiIaM JIIOOUTEIBCHKOTO 1 CIOPTHBHOTO pHOANbCTBA, @ TAKOXK
IHIIUM HOPMATHBHUM aKTaM, sIKi BCTAaHOBJIIOIOTh 0OMEXeHHS 1 3a00-
poHu B wiH chepi.

Ha ocHoBi 3a3HayeHUX AaHUX MOBHHHI OyTH BW3HA4YCHI MPIOPUTETHI

Ta IPYropsiaHi 00’€KTH peKkpeaiiHol pruOONoBIi ISl KOXKHOTO KOHKPETHOTO
BOAHOTO 00’€ekTy. KpiMm TOro, moBuHHI OyTH BHSBICHI PiKICHI BUAM Ta BUJH,
IO MiNaJaroTh Mijl CTaTyC «0C000 OXOPOHSIEMUX», J0OYBaHHS (BHIJIOB) SIKUX
3a00pOHSIETHCS 1 SIKI MOTPEOYIOTh MPOBEJCHHS 0COOIMBUX TPUPOJTOOXOPOHHUX
3aXOJiB.

Ha ocHoBi 0a30BHX HayKOBHX OOIPYHTYBaHb JUIi KOXKHOTO BOJHOTO
00’€KTY pO3pOOJISETHCS CUCTEMAa MOHITOPHHTY Ta BCTAHOBIIIOIOTHCS SKOJIOTIUHI
IHIMKATOpH, 32 SIKUMH Yy TOJANBIIOMY MPOBOAATHCS criocTepeskeHHs. Lo
TaKOTr0 HayKOBOTO MOHITOPWHTY TOBHHEH OyTH orepaTuBHUI 30ip iH(opMmarii
JUIsl BU3HAYCHHS 3MiH CTaHy MOMYJISIil 00’ €KTIB iXTiodayHu BOZOMMHU — 00’ €KTIB
JTFOOUTENBCHKOTO 1 CIIOPTUBHOTO PUOANBCTBA, Il NPUHHATTS YIPABIiHCHKUX
pilieHsb 1o 3a0e3MeYeHHI0 CTaloro BUKOPUCTaHHs OiopecypciB Ta, BiIOBIAHO,
CTaJIOro PO3BHUTKY 00’ €KTa rocroAapioBaHHs y cdepi pekpeariifnoi puooIoBi.

OCHOBHHMM TPUHIIUIIOM NPH BiAOOpP1 iHAMKATOPIB MOHITOPUHTY € BHKO-
HaHHS YMOBH 320€3ME€YEeHHS] MOKIMBOCTI OTPUMaHHS TOCTOBIpHOI 1H(OopMarii
pu 0OMEKEHOMY Ha0Opi mapaMeTpiB, SKi MiJUIAral0Th KOHTPOIIt0. [00BHUMEU
KPUTEPISIMH, 110 SIKUM MOYKJIUBO OLIIHIOBATH €KOJIOT1UHHIA CTaH 00’ €KTiB peKpe-
ariitHoi puOOJIOBII Ta CepeIoBUILA TX MEIIKAHHS, € HACTYITHI 1aHi [58]:

* PO JUHAMIKy YHCEIHHOCTI BHIIB i MIHIMBOCTI 0O10JIOTIYHOI CTPYK-

TYPH NOMYJIALIT;

* TPO CMIBBiHOLICHHS BUIIIB Y BOAHOMY 00’ €KTi;

* PO CEPEAOBHILE X MEIIKAHHS,

* 1po 0i0iHBA3II0 YYKOPIAHUX BUIB.

Pesynbratu HayKOBOTO MOHITOPUHIY CTaHy IMOMYJISLIT )KHUBUX 00’ €KTiB
BOJIHOTO CEPEJIOBUINA HAIAKTh MOXKIIHUBICTh MPOBECTH JIOCTOBIPHY OILIHKY
PHCKIB Ul OKpEMHUX TPEICTaBHUKIB iXTioayHH 1 cepefoBHUINa 1X MEIIKaHHS.
Heo0OxiHo 3a3/1aeriap BU3HAYaTH MOXKITUBI HeOakaHi HACIIiIKK peKpealiiHoro
pubaIbCTBa Ta PO3POOIISITY PEBEHTUBHI 3aXO0JIH, K1 JO3BOJISIFOTH 1X YHUKHYTH.
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B Bumajkax BUHHKHEHHS HeOa)KaHMX CHTyallild abo MpH MOosBax TEHCHIIIH,
K1 MOXXYTh O HUX NPHBECTH, HEOOXiTHO TEPMiHOBO BBOJUTH KOpETYBaJbHI
3axoau. [IpoBeieHHs MOCTIMHOTO MOHITOPHHTY CTaHy BOAHOTO 00’ €KTY, 3 TOUKH
30py 3a0e3MeueHHs CTaJIOr0 PO3BUTKY JIFOOUTEIBCHKOTO 1 CIOPTUBHOTO prUbalib-
CTBa, I03BOJISIE YIIPABJISITH OiopecypcaMu BOIOWMH caMe B TAKOMY PEXHMI.

B sikoCTi OCHOBHUX 1HJMKATOPIB IHTEHCUBHOCTI HABAHTAXKEHHS, & TAKOXK
JUTSL OLIIHKH EKOJIOTIYHOT'O CTaHy O0’€KTIB pPEKpealifHOro JIOBY MOXKIIUBO,
KEPYIOUUCh BIAMOBITHUMH pekoMeHpaiisimu [14, 15], npuiiHATH HACTyIHI
MOKa3HUKU:

- 3arajbHa KUTBbKICTB JIIOIUHO-JIHIB epeOyBaHHs puOaIoK Ha BOJOWMI;

- KUIBbKICTh O€3MOTOPHHUX IJIaB3acO0iB HAa BOAOIMI 3a CE30H;

- KUIBKICTh MOTOPHHX IUIaB3aCcO0IB HA BOJIOWMI 32 CE30H;

- KUIBKICTB CTalliOHApPHUX pUOaTIbCHKHUX TabopiB abo 0as3;

- cepenmHs YJIOBHCTICTh IO BHAaM PHO B EK3EMIULIpax Ha JIOAUHY 32
JICHb (€K3/JIeHB).

- cepenHi MOKAa3HWKW JOBXKHUHU pUO B yiaoBax (MakcHMasbHa, MiHi-
MajbHa, CEPeIHs) IO BUIAM;

- cepenHi BaroBi MOKa3HUKH pUO B ylnoBax (MakcHMMasbHa, MiHIMaJIbHa,
CepelHs) MO BUAM;

- BIKOBHUI ckjaz pub B yJIOBax 1O BUIAM;

- CTareBe CHIBBIIHOLIEHHS I10 BUIAM.

MOHITOPUHT PeCypCiB peKpeaniiHoro pudaibCTBa CIiJl PO3MIAIATH K
OararopiBHEBY iH(OpMAIIiHY CHUCTEMY, sIKa CKJIAJA€ThCSA 3 TPhOX OCHOBHHUX
OJI0KiB:

e 0ioyoriuHOi XapaKTEPUCTHKH BUIIB;

° EKOJIOTIYHOIO CTaHy BOJAHHMX 00’€KTIB Ta 00’€KTiB puOaibcTBa (Tij-
poJiorii, HABaHTa)KCHHS Ha BOJIOWMHM, BUJIOBE PI3HOMAHITTS, 4aCTOTa
3yCTpivuaEMOCTi Ta po3Mip 00’ €KTiB pudaIbCTBa);

*  pO3MOiJ HABAHTAXKEHHS 1 IHTEHCUBHICTD PEKpealifHoro puoaibCTBa.

[Hdopmaris, sika OTpUMY€ETHCS 32 JaHUMH MOHITOPHHTY, Y TOAAJIBIIOMY
BUKOPHUCTOBYETHCS JISl OL[IHKH CTaHy Ta NPUHHATTS YIPaBIiHCHKO-TOCTIONAP-
CHKHUX pillleHb JJIS MiABUIIEHHS €()EKTHUBHOCTI Ta CTAIIOTO PO3BHUTKY JIIOOUTENb-
CBKOTO 1 CIIOPTHBHOTO PUOAILCTBA.

Jomyctumuii pekpealliiiiuii BUJIOB JiIsi BOjioiM [-/[-1 Tpyn mOBHUHEH
BU3HAYATHUCS HA ITiJICTABl KOMIUICKCHOI METOJIMKHU OIIHKU TaK 3BAHOTO «e(eK-
TUBHOTO 3amacy», TOOTO Ti€i KilNbKOCTI puO, SIKIi MOXYTh JaTd IOTOMCTBO
HACTYNTHUM TOKOJIiHHAM 0e3 30MTKy AJisi uncenbHocTi nomyisinii. Edexrtus-
HUH 3amac BU3HAYAETHCSI BUXOSMUN 3 TAKUX MapaMeTpiB €KOJOT1YHOI CUCTEMHU
BOJOMMU:

- €EMHICTh HEPECTOBO-BUPOCTHHUX YTiJib, TOOTO IUIOIL BOJOWMHU, IO €

MOTEHLIHHO NPUAATHUMH JUIsl PO3MHOKEHHS 1 Haryay MOJIOII;
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KOPMOBOI 0a3010 JJIsl MOJIOJII Ta JIOPOCIHUX PE3UICHTHUX PHUO;
KIJIBKICTIO 1KPUHOK, SIKa BIJIIOBiJa€ €MHOCTI HEPECTOBO-BUPOCTHUX
YTiJib;

YHUCENBHICTIO MaTOYHOTO CcTaga Ta Horo MoppoMEeTpHYHIUMHU
XapaKTePUCTHKAMHU.

Ha BenmnumHy eQeKTHBHOrO 3amacy Ta BiATBOPEHHS XHBHX BOIHUX
pecypciB B LIIOMY BIUTUBAE 11ij1a HU3Ka MPUPOAHUX 1 aHTPOMIOTeHHUX (hakTopiB,
TOJIOBHUMH 3 SIKHX €:

KITiMaTH4YH1 (QakTopH, sSKi BH3HAYAIOTh PiBEHb CMEPTHOCTI iKpH i
MOJI0/i (HapuKiIaj — JIITHI MaKCUMaJbHI TeMIepaTrypH, 3MMOBI MiHi-
MaJlbHi TeMIepaTypH, TaBOJKOBUI PEKUM BOJOWMH TOLIO);
NPOMUCIIOBE HAaBAaHTAXCHHS, aJlKe, SK MPaBUIO, OLIBIIICTE 00’ €K-
TiB peKpeaniifHoro pubdanbcTBa, MO Hajexars y Bogoima /-I/1 Tpyn,
€ TaKkoX 1 00’€KTaMH MPOMHUCIIOBOTO PHOAIBCTBA, Y LIbOMY BHUITAIKY
00’eKTaMH peKpealiifHoro pudanscTa Oyne puda He BUIOBICHA MTPU
POMUCIIOBOMY JIOBI;

AHTPOTIOTCHHUH BIJIMB HA €KOCHCTEMU BOJIOWM, KM BU3HAYAE SKICHI
Ta KUIBKICHI XapaKTepUCTUKU BOTHOTO CepeloBHINA (3a0pyaHEHHS
BOJIU 1 JIOHHUX BIJIKJIAJICHb NPOMHCIOBHUMHU Ta MOOYTOBUMH BiJIXO-
JaMH, IPOIYKTaMH CLIbCHKOTOCTIOAAPCHKOT AisITBHOCTI, TpaHChOopMa-
1is1 PIYKOBUX CHCTEM, CTBOPEHHS IITYYHUX TIEPEIIKO/I Ha IUIAXY PYyXY
puo, pi3Hi BUIM TiApOMENiopaTUBHUX POOIT TOLIO);

OpaKkOHbEPCTBO, Bapiallii SKOro JOCHTh 3HA4HI, BiJ| MiHIMAaJBHOTO,
SKHM MOYKHa 3HeXTyBaTH Al [V-i rpynu 00’€KTiB, 10 MakCUMallb-
HUX BEJMYUH, SIKi B KiJIbKa pa3iB MOXXYTh IIEPEBHLIYBaTH OOCATH SIK
JIeTaJIbHOTO MPOMHKCIIOBOTO, TaK 1 peKpeaiifHoro pudanbsCcTBa.

[Tpu HaykoBOMY OOTIpyHTYBaHHI 1 pO3paxyHKy, a OTKe 1 BU3HAYCHHI KiJib-
KOCTi pubaIoK Ha BOJOHMI, HEOOX1THO OpaTH 10 yBaru HACTYITHI YNHHUKU:

NPECTIKHICTE 00'€KTy JIOBY, 1[0 MOXKE BHU3HA4YaTH Bary YJIOBy a0o
KiJIbKiCTh pu6 (pu Tpodeiiniii pudosoBmi), ske Moxe (XOTiB OH) 3710-
BUTH pHUOaIIKa;

YHUCENBHICTD 1 CTPYKTypa MOMYJSLid MPIOPUTETHUX 1 APYTOPSAHUX
00’eKTIB pekpealliiinoro puOonoBcTBa. HeoOXigHO MiAKPEeCIuTH,
SKIIO Y Bopoiimax [-//-i Tpyn momynsiii OKpeMHuX BUAIB prO 3HAXO-
ISTBCS Y NIENPECUBHOMY CTaHi, TO €IMHUMH JOLUJIBHUM CIIOCOOOM
opraizaiii pekpeaniiHoi pHOOJOBJI CTAa€ BHJIOB 3a MPHUHIUIIOM
«3IIOBHB-BIJIITyCTI.

KUIBKICTh NIJISHOK, 1[0 MPHJATHI JJIs MPOBEICHHS PeKpealiiHoro
JIOBY;

3HaHHs 010JI0TiT 1 MOBEAIHKM NPIOPUTETHHUX Ta IPYTOPSITHUX 00’ €KTIB
peKpeariiftHoi puOOIOBIi.
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Haiiuacrime, uepe3 ocoOnuBocCTi OynoBH BOAONMHU, pelibedy JTHA, Xapak-
Tepy OeperoBoi JiHi{, HaBITh 32 YMOBH BHCOKOI YHCEIBHOCTI MPIOPUTETHUX
00'eKTiB JIOBY, OpraHizalisi i IpOBEIICHHS peKpeawiitHoro pudaibCcTBa 3 BUKOPHUC-
TaHHSIM MaKCUMAJIbHOT TUIOIII JIUISTHOK € BKpail BaXKKOIO cripaBoro. HebaxkaHoro
€ CHTYalisi, KOJH prOa KOHIEHTPYETHCSI Ha HEBENUKIN KUTBKOCTI pUOaIbChKUX
JIISTHOK, 110 MOYKE MPUBECTH JI0 ITiIBUIIICHOT KOHIIEHTpaIliil puOaoK Ha BiTHOCHO
HEBEJIMKHUX TUIOLIAX BOJOWMH 1 3HAYHUX EKOHOMIYHHUX BTPAT Y 3B'S3KY 3 IPOCTOEM
OLIBLIOCTI IHIIMX TUIATHUX AUISTHOK peKpeaniiHoro JoBy. ToMy BUXoasuH i3 crie-
1 ]ikn 00'€KTIB JIOBY, IX YHCEIBFHOCTI, PO3NOILTY Ha OKPEMHX AUTSIHKAX 3 ypaxy-
BaHHSIM TTOTOTHIX YMOB, CE30HIB POKY, TIAPOIOTTYHOTO PEXUMY, HEOOXiTHO YiTKO
BU3HAYUTH TPAHUYHY KiJIBKICTh PUOAJIOK JUIsl KOXKHOT 3 TIISTHOK.

Sk mpaBuI0, Ha KOXHIM BOJOHMI € crieundiuHi 0cOOIMBOCTI COPTUB-
HOTO 1 TF0OUTEIbCHKOTO PUOANBCTBA, 1 AT YCHIIIHOT prOOJIOBII MOTPiOHO BUKO-
PUCTaHHS OCOOJUBUX MPUUOMIB TEXHIKH JIOBY i CHacTel. Bix TOro Hackiabku
cnenu(ivHi Taki MPUIOMH, 3aJI€KHUTh B KIHIIEBOMY IiICYMKY YCHIIIHICTh prOO-
JIOBJII 1, SIK HACJIIJIOK, YCIIIIHICTh BCI€T MIAMPUEMHHUIIBKOI AISUILHOCTI 00’ €KTY
rOCIOJIaPIOBaHHsS. 3 1€l TOYKU 30pYy OCOOJIMBE 3HAUYCHHS HAOyBa€ CTYIiHb
MiATOTOBJIEHOCTI €repchKoi CIyk0M (TiAiB-eKCIepTiB), sSKi MPH HEOOX1THOCTI
MOBUHHI HAJIaTU KIIIEHTaM HEOOX1JIHY JIOTIOMOTY Ta KOHCYJIbTallii Jyis 3a0e3me-
YEHHS! YCHIIIHOT pUOOJIOBIIi.

BucHOBKY. Y3araJlbHIOKOUH YCITIITHKUN JOCBIT 0araTthoX KpaiH CBITY y 3aCTO-
CyBaHHI HayKOBHX IIiIXO/iB MpPU OpraHizamii JIOOHTEIbCHKOTO 1 CIOPTHBHOTO
pubanbCTBa, BIPOBAIKEHHI PALIOHAIBHOI CHCTEMH YIPABIIHHS peKpeariiHuMH
BOJIOMMaMHM, MOYKHA BUJILTUTH OCHOBHI CKJIAJIOBI JAHOT OaraTropiBHEBOT CUCTEMHU:

1. HaykoBuii miaxin B oOmacti pekpeaniiiHoro pubaibcTBa MOBHUHEH,
B MEpIIy Yepry, COpUSTH NPUHHSITTIO OOTPYHTOBAHUX CTPATEriuHUX pillleHb
1010 BOAHUX €KOCHCTEM 3 METOIO CKOPOUEHHSI PU3HKIB MOXKIIMBHX HETaTUBHUX
BIUIMBIB, MOJIIIIEHHS YIPABIIHHS aMaTOPCHKUM pUOaIbCTBOM, 3a0e3MeYeHHs
CTaJIOTO PO3BUTKY pUOATBCHKOTO TypU3MY.

2. Cyy4acHi JOCIi)KeHHSI B rayy3i peKkpeaiifHoro pudanbCTBa MOBUHHI
OXOILTIOBAaTH HE TUTbKU cepy 1HTepeciB TpaAuLiiHUX pHOOroCHoAapchko-0i-
OJIOTTYHMX JOCII/KeHb, ajie i, 0e3yMOBHO, BKJIFOYATH PO3/IUIN COIIaIbHO-EKO-
HOMIYHOTO CIIEKTPY.

3. HayxoBo-nmocmifiHi mporpaMu TOBWHHI JisiITH Ha BCiX PIBHAX Oara-
TOPIBHEBHX CHCTEM YIPaBIiHHS, TOOTO Ha MICIIEBOMY, PETiOHATBHOMY, Halli-
OHAJBHOMY Ta MIKHAPOAHOMY, a TaKOXK 3allydaTd A0 CBO€I poOOTH pizHOMA-
HITHI opraHizamii 3 yrnpaBiIiHCbKUMH, BAPOOHHYUMH, HAYKOBO-IOCITiTHUMHU Ta
THIIUMH TOBHOBaKEHHSIMH.

4. dinaHcoBa MIATPHMKA JaHUX MPOrpaM MOBHHHA 3a0e3redyBaTHCS
3 PI3HHX T'POMAJCHKUX JKepell 1 MexaHi3miB (hiHaHCYyBaHHS, TapaHTYIOUU IX
CaMOJOCTATHICTb.
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5. lnst ycninrHoi opraHizanii pekpeauiiiHoi puOoIIoBIi, yIpaBIiHHS KyJlb-
TYPHUM PUOHHMM TOCIIOAPCTBOM HEOOXiTHO CTBOPUTH YMOBH JIsi BU3HAYCHHS
OCHOBHHX IUTaHb, SIKi NOTPEOYIOTh MPOBECHHS JOCHIIPKEHb B 001acTi peKpe-
aniifHoro pubanbcTBa. /laHi yMOBU MOBHHHI CIIMPATUCS Ha TPaAWLiiHI €KOJIO-
riuHi 3HaHHS prOANOK-aMaTopiB Ta 1HIIKX 3aliKaBICHUX CTOPIH FOCHOAAPCHKOT
JisUTBHOCTI 1 3a0e31nedyBary 3a10BOJICHHS iXHIX MOTpeO.

6. IIpu npoBe/ieHi HAyKOBHUX JOCIIDKEHb HEOOXiJTHO BUKOPUCTOBYBATH
Ha/ilHI Ta JOCTOBIpHI cTparerii 300py 1 aHai3y AaHUX, IO BKIIOYAIOTh Bij-
MOBI/IHI CTaHAAPTU30BaHi 1 ceprudikoBaHi MeToau 0OPOOKM Ta y3araJibHEHHS
MaTepiaiB JIOCIiHKEHb.

7. B 00OB’s3kM MINNPUEMCTB i YCTAHOB 3 OpraHizaiii JIFOOUTEILCHKOTIO
pHuOaIbCTBa Ta raly3eBUX OpPraHiB PUOOOXOPOHM BXOAUTH MOHITOPHHT Ta OILiHKA
3araciB )KUBUX BOJHUX OlopecypciB, BKIIFOYAIOUH POrHO3YBaHHS HACIIAKIB 3MiHN
BOJIHOT €KOCHCTEMH B pe3yNbTari 3MiHH KJIIMaTy Ta Micllb IPOYKHBAHHS, 36MJIEKO-
pHCTyBaHHSI, ypOaHizallii, a TAKOXK 1HIIUX MPUPOAHKX 1 AHTPOIIOTEHHHX (PaKTOPIB.
VYeninHa peatizaiisi CTallol IPOrpamMu 3 YIpaBIiHHS peKpeaifHiM prudarbCTBOM
3aJIeKUTH BiJl pO3POOKH I€BOI CHCTEMH MOHITOPHHTY ILIMPOKOTO CIIEKTPY Jil.

8. Ilpu mpoBefeHHI JOCIIKEHb 3 pEKpealliitHoro pubanbcTBa HE00-
X1IHO PO3YMITH Ta BPaxOBYBaTH COLiabHi, EKOHOMi4Hi, PUHKOBI 1 IHCTUTYIIi-
OHaNbHI (DaKTOPH, SIKI OKa3yIOTh CYTTEBHH BIUIMB Ha peKpealiiine puoaabCTBO
Ta puOOIIOBiB-aMaTOPIB.

Cepiio3Ha HayKOBO OOIPYHTOBaHA €KOJIOTO-CKOHOMIYHA OIlIHKAa peKpea-
HiffHoro pubanbcTBa B YKpaiHi, BABYCHHS HOTO COLIaIbHUX acIeKTiB, MOUIYK
KOHKPETHUX MOJIEJICH ONTUMAlbHOI OpraHi3alii rocrnonapchbkoi JisUIbHOCTI
3apa3 € HaraJpHO HeoOXigHuMu. KepoBaHuil po3BUTOK pekpeaniiiHoro pudaib-
CTBa CITUJIBHO 31 CTAJIMM PO3BUTKOM E€KOJIOTIYHOTO TYPH3MY, B TOMY YHCHI iHO-
3eMHOT'0, MOXKE CTaTH OJJHUM 3 Halie(DeKTUBHIMMX (aKTOPiB EKOHOMIYHOTO CTa-
HOBJICHHS YKpaiHU Ta 3MIIIHEHHS TIO3MIIIN JepKaBH HA MIXKHAPOJIHIN apeHi.

HAYYHbIE OCHOBbI PEKPEALIMOHHOTIO
PblbOJIOBCTBA B BOAOEMAX YKPAUHDI

Cepooe H.I. — kanouoam eeocpaguueckux HayK, 0oyeHm,
Ooecckuil 20Cy0apcmeenHblil IKONOSULECKU YHUSEPCUMEM

[IpexncraBnena oreHKa JIIOOUTEIHCKOTO M CHIOPTHBHOTO PHIOOIOBCTBA KaK MOIII-
HOTO COLMANIBHOTO (hakTopa BIUSHUS Ha IPUPOIHYIO CPEeIy, BOAHBIC SKOCHCTEMBI U HX
pBIOHBIE 3amackl. [lana obmast 5JKOHOMHYECKas OLEHKa PEKPEAIHOHHOTO PHIOOTOBCTBA
C Y4eTOM HIPHPOTHO-PECYPCHOrO IOTCHIMANa YKpauHbl KaK IMEPCICKTUBHOIO BHIA
XO3SIMCTBEHHOM JACATCIbHOCTH, OJHOI'0O M3 q)aKTOpOB OKOHOMHYCCKOI'O CTAaHOBJICHUA
TYPUCTHYECKON M PbIOOXO3IHCTBEHHBIX OoTpaciieil crpansbl. [IpoBeneHa skonoruueckas
OLICHKA OCHOBHBIX I'PYIII IPECHOBOIHBIX BOJJOEMOB C TOUKU 3PEHUS] OPTraHU3aINN pe-
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KpEalMoHHOTo pbIO0IOBCTBa. Ompe/eseHbl INIaBHbIE KPUTEPUH OLEHKH JKOJIOTHYe-
CKOTO COCTOSIHMSI OOBEKTOB PEKPEallMOHHOTO PHIOOJIOBCTBA, OCHOBHBIE WHJIMKATOPHI
WHTCHCUBHOCTH HArpy3Kd Ha OOBCKTHI PEKPEAllMOHHOTO JIOBA, a TaKXKe MapaMeTpBI
AKOJIOTUYECKOW CHCTEMBI BOOEeMa Uil ompernesneHus 3()(EeKTHBHOTO 3amaca »KHBBIX
BOJTHBIX PECYPCOB BOIOEMA.

KiroueBbie cnoBa: pekpeallmoHHOE PHIOOJIOBCTBO, BOJIHBIE SKOCUCTEMBI, HAy4-
HbIl MOHUTOPUHL.

SOME QUESTIONS OF THE SCIENTIFIC JUSTIFICATION
OF RECREATIONAL FISHERIES IN WATERS OF UKRAINE

Serbov M. G. — candidate of geographical sciences, professor,
Odessa State Envinronmental University

The estimation of amateur and sport fishing as a powerful social factor of influence
on the natural environment, aquatic ecosystems and their fish stocks is presented. The
general economic estimation of recreational fishing is given taking into account the
natural and resource potential of Ukraine as a promising type of economic activity,
one of the factors of economic development of the tourism and fishery industries of
the country. An ecological assessment of the main groups of freshwater reservoirs was
carried out from the point of view of organizing recreational fisheries. The main criteria
for assessing the ecological state of recreational fishing facilities, the main indicators of
the intensity of the load on recreational fishing facilities, as well as the parameters of
the ecological system of the reservoir for determining the effective stock of living water
resources of the reservoir are determined.

Key words: recreational fishing, water ecosystems, scientific monitorin
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UDC 639.2.03:597.5

DETERMINATION OF LIMITS FOR CATCHES OF ROACH,
BREAM, ZANDER AND CARP IN ZAPORIZHZHIYA
(DNIPRO) WATER RESERVOIR FOR 2018

Fedonenko O.V. — doctor of biology. sciences, prof.,
Marenkov O.M. — candidate biology sciences,
Oles Honchar Dnipro National University,
Dnipro, gidrobions@gmail.com

The analysis of the current state of roach, straw, bream zander and silver bream
populations of the Zaporizhzhya (Dnipro) reservoir was carried out and the size of the
admissible industrial extraction of these fish species in 2018 was determined due to the
determination of reasonable limits. In the course of the work, the generalized results of
ichthyological studies in the water area of the Zaporizhzhya (Dnipro) reservoir during
2010-2017 were used. The basic biological indicators of these fish species were deter-
mined, the age and sex structure of the populations were determined, and the values of
the industrial reserve were calculated. Basing on the obtained data, the coefficients of
natural, industrial and total mortality were determined. The values of the limits of indus-
trial catch of experimental species of fish are calculated

Key words: limits, Zaporizhzhya (Dnipro) reservoir, fisher , zander, silver
bream, roach, bream.

Formulation of the problem. The formation of industrial ichthyofauna
is characterized by a certain dynamics, which gives grounds for predicting
future catches. But in the complex reservoirs, which are under the influence of
anthropogenic pressure, destabilization of the ecosystem and unforeseen ich-
thyological successions occurs, leading to a decrease in industrial stocks of fish.
One way to control the number of industrial populations is the long-term sea-
sonal monitoring and ichthyological research, which underlies the biological
justification of fishing in the internal waters of the country [1, 2

Nature management in internal waters, which is realized through indus-
trial catch of fish, should have a rational ground, which is realized through meas-
ures to preserve and increase the industrial stocks of fish in the Zaporizhzhya
(Dnipro) reservoir by forecasting and limiting the catches of certain fish species.

Analysis of recent research and publications, problem statement. At
the present stage, due to uncontrolled human activities (excessive selective fishin
of older age groups of fish, non-observance of the rules of industrial and amateur
fishing, etc.), as well as regulation of river flow and global warming (increased
water temperature, increased mineralization, increased area of shallow water with
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high sedimentation and overgrown aquatic vegetation) in the Zaporizhzhya (Dni-
pro) reservoir there is a steady dynamics to the increase of low-value short-cycle
species of fish and depletion of the species diversity of industrial species [2, 3].
This also contributes to the fall of the number of predators; the level of reproduc-
tion of their populations is at a catastrophically low level.

The results of previous long-term ichthyological and hydroecological stud-
ies indicate that the fish-productive potential of the Zaporizhzhya (Dnipro) reser-
voir is used irrationally, which is reflected in low rates of industrial catches [1-4].

In accordance with the requirements of the current legislation of Ukraine,
species, which state may be assessed as unsatisfactory or intensively exploited
are subjected to mandatory limitation. In the Zaporizhzhya (Dnipro) reservoir,
the catch limit is set for four types of fish: roach, bream, zander and silver bream.

In this regard, the purpose of the work was to carry out a comprehensive
assessment of the status of populations of industrial fish species of the Zapor-
izhzhya (Dnipro) reservoir, which catches are limited, for further development
of measures to rationalize their industrial use.

Materials and methods. The research was carried out by order of the
Institute of Fisheries of the National Academy of Sciences of Ukraine by the
staff of the Oles Honchar Dnipro National University, along with collaborators:
private enterprises "RINa", "Foroschuk V.V." and Borisfen-2010 LLC. Control
catches were carried out on the basis of permits issued by the Office for the Pro-
tection, Use and Reproduction of Water Bioresources and Fishing Regulation
in the Dnipropetrovsk Region. The research was conducted on two control and
monitoring points located in the Samara Bay and the lower part of the Zapor-
izhzhya (Dnipro) Reservoir (Voyskove Village). The catches were carried out by
standard fish stakes with an angle of 30—120 mm

The object of the study was four species of fish, the catches of which
in the Zaporizhzhya (Dnipro) reservoir are subjected to the determination of
annual limits for catching: roach, bream, zander and silver bream.

The biological analysis of fish was carried out in accordance with the
classical ichthyological methods [5—8] according to the following parameters:
standard and absolute body length, individual weight, sex, Fulton coefficient
of fattening. Age of fish was determined according to standard ichthyological
methods of V.L. Bruzgina [9] and L.I. Chugunova [10]. Parameters of fishing in
reservoirs were determined by the methods of P.V. Tyurin [11].

Fish fries were caught in the third decade of July until the first decade
of August in shallow waters at standard checkpoints. The catching gear was a
fingering trawl of 10 m in length, with a 2 mm mesh size. The relative number
of young fish was accepted as the number of yearlings per 100 square meters
of catching area. Species of yearlings were determined by A.F. Koblitskaya
(8,12, 13].
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Statistical processing of the material was carried out using the computer
program STATISTICA 6.0.

Results of research and their discussion. Some researchers note the
mandatory limitation of catches of certain resource species, which is associated
with the degree of industrial use and the dynamics of stocks. Thus, for all reser-
voirs of the Dnieper there are obligatory limitation for bream, zander, roach and
silver bream [4, 14-16].

In 2017, at the Zaporizhzhya (Dnipro) reservoir, the research catches in
the spring period were conducted in full. Hydrological and temperature condi-
tions of spawning were satisfactory. The displacement of the terms of spawning
for 3—4 days was noted, due to the protracted and cold spring, but this did not
affect the intensity of spawning or its failure. The analysis of catches of fishing
gears at the rate of 100 net days of the control kernel for certain species is stable,
fluctuating within the limits of indicators for 2014-2016 years, and corresponds
to a multi-yearly weighted average. The species composition of the ichtyofauna
was represented by species typical for the reservoir. The analysis of age groups
and dimensional and weight series does not give grounds for reducing the size
of industrial stocks.

The roach (Rutilus rutilus Linnaeus, 1758). The average annual catch
of roach from 2006 to 2016 reached 144.34 tons. For the last 10 years, the mini-
mum catch of 118 tons was in 2013; the maximum one was in 2009 and reached
167.9 tons. The roach catches in 2016 amounted to 165.03 tons (Table 1).

The age structure of the population of roach had 11 age groups, from
3 (0.95 %) to 12 years (0.95 %). By gender, age groups were distributed as
follows: females of 3-12 years old, males of 3—11 years old. The core of the
roach population was 4-6 years old individuals — 80.9 %. The average industrial
length of roach individuals was kept at the level of 2015-2016 and amounted
to 21.8+0.6 cm, the weight was 222.9+12.9 g, and in females the linear and
weighted indices were higher respectively by 9 % and 24 %. As in previous
years, it is noted that the individuals caught in the Samara Bay of Zaporizhzhya
(Dnipro) reservoir were significantly slower in the growth and were character-
ized by a significant strainability due to the tense ecological state of the ba .

The reproductive core of the roach population was individuals aged
4—6 years. In the spawning population among the females, 5—6-year-olds were
dominant, among males the 4—5-year-olds.

The Fulton fattening factor was 2.11+0.04, that is, the roach fattening
was practically the same as in previous years. The fattening and fatness ratio
(3—4 points) indicates favorable feeding conditions for this species of fish

In 2017, in comparison with 2015, the number of roach in catches of con-
trol grids in the Zaporizhzhya (Dnipro) reservoir increased by almost 19 % and
amounted to 10846 individuals (2419 kg) per 100 net days. In 2016, there were
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7788 individuals. (1659 kg) per 100 net days of control gear, which is less by
15 % than biomass in 2015.

In 2018, we can expect a slight increase in the size of the population of
roach, since the 2011 generation was quite productive in comparison with the
previous two years, the number of yearlings reached 196 per 100 m2. In 2012,
the number of yearlings in the coastal areas was 125.85 per 100 m2. In 2013, the
number of roach yearlings in the littoral of reservoir reached 50.68 per 100 square
meters, and the number of two-year-olds was 177.39 per 100 square meters. In
2014, the number of roach yearlings in the littoral of reservoir reached 42.15 per
100 square meters, and the number of two-year-olds was 84.11 per 100 square
meters. Thus, basing on the results of the analysis of the control of the fish stakes
and the results of small-scale fishing, it can be assumed concerning the moderate
catch of older age groups on the background of sufficient replenishment, which
compensates for the industrial withdrawal of this species.

As in previous years, the main catch of roach was observed for nets with a
mesh size of 36-40 mm and amounted to 74 % of the total volume. In the large-
mesh grid, the roach hit one-on-one — 1.2 %. According to the indicators of age
and size and weight structure of the industrial roach population, the magnitude
of industrial replenishment, it can be assumed that the state of the industrial
roach population is at a fairly stable level.

Taking into account the natural coefficient (0.26) and total mortality
(43.8 %), the magnitude of replenishment and industrial activity, the roach stock
in the Zaporizhzhya (Dnipro) reservoir for 2018 was estimated at 1050 tons. The
assimilation of the limits in previous years was at the level of 72-82 %. With
an optimal catch of about 25 %, we recommend setting a roach catch limit of
210 tons (Table 1).

Bream (Abramis brama Linnaeus, 1758). The analysis of the dynam-
ics of industrial catches shows that during 2006-2016 the catch of the bream
is fairly stable and remains at the level of 50-67 tons. In 2015, the industrial
harvesting of the bream reached 66.58 tons, which is 78.3 % of the established
limit (Table 1).

The age structure of the bream is represented by 14 classes; the maxi-
mum age in catches was 16 years (0.4 %). The number of age classes in the
fishery is at level 12. The core of the population of the bream was individuals
aged from 5 to 10 years (92.3 % in the fishery). The static series of the bream
had the appearance of a curve with a sufficiently broad vertex for individuals
aged 5-7 years and a smooth recession (from 8 to 11 years) with a subsequent
gradual decrease in the number of individuals of older age groups. Taking into
account the dynamics of catching the bream at 100 net days of the control order,
this distribution is due to an increase in the number of modal senior age groups,
which are under the main industrial load.
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The minimum age groups involved in spawning were in females, 4 years
old — 12.4 %, in males 3 years old — 2.3 %. The reproductive core of the popu-
lation was 4-8 years old fis — 82 %.

The industrial length of individuals according to the data of research fishin
was 34.44+0.98 cm; the average weight was 1043.28+86.56 g, which is almost
consistent with the figures for 2014-2016. The fluctuation of the minimum and
maximum values by weight in the bream was between 260 and 3730 g.

Medium-term values of the Fulton fattening factor over the last ten years
are characterized by stability and amount to an average of 2.4+0.05 units.

On average, in 2017, a catch per the 100 net days of control orders
amounted to 961 ind. (1002.5 kg), in 2016 — 859 ind. (1003 kg), in 2015 —
994.5 ind. (962.9 kg), in 2014 this indicator was 1008.3 (1050.6 kg). The last
five years there is a slight variation of this indicator in the range of 30-50 kg,
which indicates a fairly stable state of the industrial bream population.

Approximately 52 % by number (and 64 % by biomass) catches of
bream fell into nets with a mesh size of 75-80 mm. During the last seven years,
there is a clear tendency to reducing the catches by small-mesh nets with a step
a = 30-40 mm, which accounted for 13.2 % of the total catch. Catching bream
by nets with a step a = 55-70 mm, that is, those generations that will form the
basis of fishing in 2018 reached 37 %, indicating that the industrial core is suf-
ficiently replenished

In 2018, the bream stock will be formed by generations of 2011, 2012,
2013, 2014, which were marked as unproductive — 7.7, 2.38, 0.75 and 4.32 per
100 m?, respectively.

The catch limit for catching the bream in recent years is kept at the level
of 70-90 %, in 2015 it was 76.3 %, in 2016 it was 78.3 %. Taking into account
the coefficient of natural mortality (0.19), catch rate (0.26), the number of indi-
viduals of older age groups, the stock of bream is estimated at 440 tons today.
Because of the low youth replenishment rates, it is advisable to set the catch
limit for the bream in 2018 not higher than 25 % of the total stock — 110 tons.

Zander (Stizostedion lucioperca Linnaeus, 1758). The industrial catches
of zander in the Zaporizhzhya (Dnipro) reservoir during 2006-2016 are charac-
terized by considerable instability and rather low indicators. The catches of this
species range from 5.4 tons (2014 figure) to 13.0 tons (2016), which is the result
of an overcatch in 2002, after which its catches dropped sharply. The dynamics
of industrial catches of zander during the last two years indicates a positive
trend and stable development, 81 % of the limit (Table 1).

The age range of zander in control catches had 13 classes (3—14 years
old). The core of the industrial population consisted of 4—7 year old individuals
(88.4 %). The share of elderly fish in the main was represented by 8—14-year-olds
and was 4.9 %. In the population of zander there is an increase in the proportion
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of 3-year-old individuals, indicating its rejuvenation. The curve of the static series
has a peak in four-year-olds, then in fewer five-year periods, and a gradual decline
in curvature since the six-year period was observed. In the current year, the ten-
dency to significant rejuvenation of the zander is also observed, which is caused
by the reduction of the right wing of the static series due to the low number of
senior-age individuals in catches. Although there is a slight increase in the average
age of fish, in 2017 this figure reached 5.04, in 2016 — 4.4 years, and in 2015 it
was 3.85 years. Thus, it is possible to note the decisive influence of natural replen-
ishment on structural indicators of the zander population covered by the fisher .

The industrial length of individuals of zander from control nets ranged
from 19 to 87 cm, and the average length of industrial length reached 39.99+1.43
cm. The minimum mass of individuals found in fishing gear ranged from 200
g at three years old fish, maximum at 14 years old fish reached 5.38 kg. The
average weight of zander was 1053.6+130.9 g. The Fulton fattening factor was
at the level of previous years and was 1.9+£0.25.

In 2015, on 100 net days of the control order, zander on average in the
Zaporizhzhya (Dnipro) reservoir was 287.5 kg, which is 37 kg higher than in
2014. In 2016, catches on 100 net days of control orders amounted to 239 kg
(364 ind.), which is 16.8 % less than last year. In the spring of 2017, catches per
100 100 net days of control orders amounted to 708.5 kg (672 ind.), which is the
highest figure in the last 10 years

Catches of zander in current year by number and biomass is based on grids
with a mesh ¢ =40-50 mm — 61 %. In the grids, with the mesh a = 30—36 mm in
2017, the percentage decrease was observed from 34.8% (2016) to 30.4 % (2017).
In the Samara Bay, on a grid with a mesh of 3032 mm there are about 38 % of the
total catch of zander, which is caused by sufficient stiffness of individuals caused
by the hydroecological conditions of the bay and anthropogenic loading.

The current stock of zander is provided by generations 2012, 2013 and
2014. The number of yearlings in this period was respectively 0.44, 0.54 and
1.23 ind./100 m?. The low number of zander was observed in 2010 and 2011 and
amounted to 0.10-0.11 ind./100 m? for each year; in 2012 and 2013, the num-
ber of two-year-olds in shallow waters of the Zaporizhzhya (Dnipro) reservoir
reached 1.22 and 1.5 ind./100 m?. In 2014, the number of two-year-old zander
in the littoral reached 0.98 ind./100 m?.

Thus, taking into account the coefficient of natural mortality (0.26), the catch
rate (0.27), the increase in the indicator of industrial activity, the stock of zander
in the Zaporizhzhya (Dnipro) reservoir can be estimated at 124 tons. The recom-
mended limit for catching pike perch in 2018 should not exceed 20 tons (Table 1).

As in previous years, there is a significant negative impact on the zander
population on the part of fishermen who, in large numbers, catch individuals of
under-sized sizes.
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Silver bream (Blicca bjoerkna Linnaeus, 1758). For the last 10 years,
the volume of its extraction is kept at the level of 4064 tons (up to 10 % in total
catches). In 2016, the development of the quota was 86.5 %. Silver bream catches
are based mainly on individuals aged 4-5 years. In control catches, silver bream are
represented by 9 industrial groups, from 3 (0.7 %) to 11 (0.7 %) years. The static
series of age indices of silver bream has the appearance of a not symmetric curve
with a peak on 4-year-old specimens, as well as a displacement of a row in the
right wing due to the catch of 711 year old individuals. The increase in catches in
the number of individuals of older age groups created conditions for increasing the
average age of industrial individuals from 4.7 years (2016) to 5.15 (2017).

The average linear and weight indicators were: industrial length was
17.93+0.50, weight was 157.96+£16.84 g. The value of linear and weight indica-
tors almost remained at the level of the past years. The average linear and weight
indicators of industrial individuals for almost 10 years are kept almost equal.
Females were oppressed in the growth of males by 21 %. In the Samara Bay,
individuals of the silver bream were significantly stunted, so it is recommended
to remove them with fine-meshed stacked nets

The fattening factor was quite high and reached 2.2040.17. Stable linear
and weight indicators and fattening factors indicate favorable feeding condi-
tions for this species of fish

The research quota for catching silver bream in 2017 was determined
as 96.7 %. In 2017, catches of silver bream per 100 net days of the control
order of stack nets reached 1332 ind. (210.5 kg), which is 60 % higher than last
year's figures. In 2016, catches of silver bream per 100 net days were 653 ind.
(126.8 kg), which is 3 % by number and 9.5 % by biomass lower than in 2015,
670 ind. (140.1 kg). The main catch, as in the previous year, fell on the net with
mesh size a=30-40 mm (78 % by number and 65.4 % by biomass).

The core of the industrial flock of silver bream was the generation of indi-
viduals of 2013 and 2014. The number of yearlings of these years was low and
was at the level of 0.3 and 1.52 ind./100 m2.

Taking into account the natural coefficient (0.23) and total mortality
(44.6 %), the silver bream stock is estimated at 360 tons, taking into account
optimal fishing (25 % of the stock), and given the significant increase in the
cathes of the species by 100 net days of the control order, we recommend to set
the limit for the catch of silver bream in 2018 in the amount of 90 tons (Table 1).

Some specialists note the mandatory limitation of catches of certain
resource species, which is related to the degree of industrial use and the dynam-
ics of stocks. Thus, in all reservoirs of the Dnieper, bream, zander, roach and
silver bream are subjected to mandatory limitation.

Conclusions and perspectives of further research. The rational use of
the industrial ichtyofauna of internal reservoirs is possible in the implementa-
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tion of the basics of forecasting and limiting the catches of certain species of
fish. For the Zaporizhzhya (Dnipro) reservoir it is expedient to set limits for the
catches of four species of fish: roach, bream, zander and silver bream

According to the results of comprehensive ichthyological studies, the
catch limits for industrial fish species in the Zaporizhzhya (Dnipro) reservoir
for 2018 are set at the next levels: 210 tons for roach, 110 tons for bream, 20 tons
for zander and 90 tons for silver bream.

The prospect of the research carried out is to develop approaches and
implement the principles of rational nature management using water biore-
sources, while preserving the reproductive potential of industrial fish species
under the conditions of fishing in the Zaporizhzhya (Dnipro) reservoi .

BCTAHOBJIEHHA NNIMITIB BUNOBY MNITKN,
NAWA, CYOAKA TA CA3AHA Y 3AMNMOPI3bKOMY
(AHINPOBCbKOMY) BOAOCXOBULLI HA 2018 PIK

®Deoonenxo O.B. — ookmop 6ion. Hayk, npogh., Mapenkoe O.M. — kano. 6ion. Hayx,
Jninposcoruii nayionanvnuil ynisepcumem imeni Onecs I'onuapa, m. /[ninpo

[IpoBeneno anami3 CydacHOTO CTaHy HONYJSMIA IUNTKH, JIIa, Cygaka Ta
TUTOCKUPKHU 3aropi3pkoro (J{HIMpOBCHKOTO) BOIOCXOBHINA Ta BH3HAUYCHO BEIWUHHY
JIOITyCTHMOTO TIPOMHUCIIOBOTO BHJIYYEHHS MaHWX BUAiB pud B 2018 pori uepe3 BcTa-
HOBJICHHSI OOTPYHTOBAHMX JIMITIB. B X071 poOOTH BHUKOPHCTOBYBAIUCS y3arajibHEeH1
pe3yabTaTy iIXTIONOTTYHHUX JIOCII/DKEHb, 110 MPOBOIMIIMCS Ha akBaTopii 3armopizbKoro
(uinpoBcbkoro) Bogocxosuiia npotsirom 2010-2017 pp. BeranosneHo ocHOBHI 0io-
JOT14YHI TOKa3HUKHM JIAaHUX BUJIB PO, BU3HAUCHA BIKOBA Ta CTATEBA CTPYKTYypa MOIYJIs-
1iH, po3paxoBaHi BEJIMYNHH IPOMHCIOBOTO 3anacy. Ha mijgcTaBi OTpUMaHuX TaHUX BU-
3HAYEHO KOC(II[iEHTH PUPOIHOT, MPOMICIIOBOI Ta 3arajbHOi cMepTHOCTI. Po3paxoBaHo
BEJIMYMHU JIIMITIB POMHCIIOBOTO BHITYYESHHSI IOCHITHUX BHIIB PHO.

KirouoBi cioBa: mimitu, 3amnopizbke (JHIMPOBChKE) BOJOCXOBHIIE, MPOMHUCEIT
pudH, cynak, IIOCKUPKa, TUTITKA, JISIII.

YCTAHOBJIEHUE JINMUTOB BblJIOBA INJIOTBbI,
JNIEWLA, CYAAKA N CA3AHA B 3ANOPOXCKOM
(AHEMPOBCKOM) BOOOXPAHUIULLE HA 20180

Deoonenxo E.B. — doxmop ouon. nayx, npogh., Mapeuxoe O.H. — kano. 6uon. Hayx,
Jlnenpoesckuii nayuonanvusiii ynugepcumem umenu Onecs Ionuapa

[IpoBenen aHann3 COBPEMEHHOTO COCTOSTHHMSI TOMYJISIINIA IUTOTBEL, JIeIa, CyJaKa
U rycTepsl 3anopoxkcKkoro (JJHenpoBCKOro) BOZOXPAHMIHIIA U ONPEACTUTD BETUIUHY
JIOITyCTUMOTO TIPOMBICTIOBOTO M3BSTHS JaHHBIX BHIOB prIO B 2018 romy mytem ycra-
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HOBJIEHHMsI 00OCHOBaHHBIX JIMMUTOB. B xone padOTHI MCIOJIB30BAINCH 000OIICHHbIE
Pe3yabTaThl UXTHOJIOTHYECKUX HCCe0BaHuM, TpoBoauBILINXCs B TedyeHue 2010-2017
IT. YCTaHOBJICHBI OCHOBHBIC OHOJOTHYCCKUE TTOKA3ATeIH TaHHBIX BHIIOB PBIO, OIpee-
JIEHHA BO3pacTHAasl U IOJIOBasl CTPYKTypa MOMYJIALHUA U PACCUMTAHBI BEIUYHMHBI IIPO-
MBICTIOBOTO 3amaca. Ha 0CHOBaHWY MOYYCHHBIX JaHHBIX OTPENeIeHbI K03 (DUITHESHTHI
€CTECTBEHHOM, IPOMBICIIOBOI M 0011Iel cMepTHOCTH. PaccunTaHbl BETUYNHBI TUMUTOB
IIPOMBICJIOBOTO BBLIOBA UCCIIEAYEMBIX BUJIOB PHIO.

KitroueBbie cioBa: JUMHTHI, 3amopoxckoe (/IHempoBckoe) BOMOXpaHHIIHIIE,

TIPOMBICEJI PBIO, Cy/aK, TycTepa, IIOTBa, JISI.
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METOOHU I METOOHKH

YAK 639.3:597.423

NCMNOJIb3OBAHUE PE3YJIbTATOB BUOMETPUYHECKUX
UCCNEAOBAHUNA AMEPUKAHCKOIO BECJIOHOCA
(POLYODON SPATULA WALB.) )1 PAHHEN
ANATHOCTUKU NOJIA

Konvman P. — 0. c.-x. 1., npog.,
Ilenkoecku M. — 0. c.-x. H.,
Hnemumym npecnosoono2o pviono2o xossiicmaa, 2. Onbumoin,
rkolman@infish.com.pl

Ha ocHoBaHUM ITPOBEJCHHBIX OMOMETPHUYECKUX MCCIIEIOBAHUN PEMOHTA BECIIO-
HOCa B Bo3pacTe 6+, BHIPAIICHHBIX B MPYAOBBIX yCIOBUsIX Ha tore [Tomnbim, KoHcTaTH-
POBaJIH, YTO CAaMKH IPEBBIIIAN CAMIIOB IO MTOKa3aTesisiM cpeaHero Beca (Ha 13,6%),
mumaHel Tena (Lt, Le), mmaet ronoBsl (C) u poctpyma (R). Habmrogamu cTaTHCTHYECKI
JIOCTOBEpPHBIC PA3HUIIBI a0CONOTHBIX W OTHOCHTEIBHBIX BEIWYHH BBICOTHI TPYIHBIX
(hP) u 6promHBIX (7)) TIIaBHUKOB. Y HCCIEAYEMBIX PHIO OOHAPYKUIH CTaTHCTHYCCKU
JIOCTOBEPHBIE KOPPEIAIUH MEXAY NTUHON TosoBbI (C) 1 AnuHOM pocTpyMa (R), MexIy
abcorotHOH (Lf) u manoit aiuHamu (Lc) Tena, Ipu 4eM UX BEJIMYUHBI Y CAaMOK M CaM-
I[OB CTATUCTHYCCKU OTIUYAIHCE.

KitroueBsie citoBa: aKkBaKyIbTypa, aMepPHUKaHCKHAN BECIOHOC, MOPPOMETPHS, TT0-
JIOBOE CO3pEBaHMEe, IMAaTHOCTHKA TTOJIA.

ITocTranoBka npodiaemsl. B nporecce hopmupoBanus cTai IPON3BOIH-
TeJIeH B YCIIOBHSX aKBaKYJIBTYPbI KeJIaTeIbHO KaK MOKHO PaHbIIE ONPEIeIUTh
B PEMOHTHOM CTaJI€ IO OTHACIBHBIX 0COOEH, YTO HEOOXOAUMO VISl CO3JaHus
ONTUMAJILHOH TOJIOBOM CTPYKTYpPBI CTaza OyAyIIuX MPO3BOJUTENEH IIPU Orpa-
HUYCHHBIX (PMHAHCOBBIX 3aTparax. JTa mMpoOieMa OCOOCHHO akKTyajbHa II0
OTHOLICHHUIO K IIO31HO CO3PEBAIOIUM BHIAM PbIO, K KOTOPBIM IpHUHAAJIEkKAT
0ceTpooOpa3Hble, B TOM YHciie U BecsioHoc [ 1, 2, 9]. B cirydae ¢ Takumu peibamu,
KOTOpPbIE CO3PEBAIOT B BO3PACTE 3HAYMTEIBHO OOJBILIE NECSTU JIET, JOCTUIas
IIPY 3TOM 3HAYUTEIHHON Macchl Tella, BBIPAIIMBAHUE U COIEPKAHUE JIMIIHETO
KOJIMYECTBA CaMIIOB CBSI3aHa C HEHYXXKHBIMHM 3arTpatamu. B cragax, mpenHasHa-
YEHHBIX JJIS1 HCKYCCTBEHHOTO BOCHPOM3BOACTBA M MOCIEIYIOLIETO MMOMyYSHUs
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[10CaJI0YHOTO MarepHasa, KOJIMYECTBO CaMIIOB, M3-3a UX BBICOKOW MPOJTYKTHB-
HOCTH, MOKET OBITh O'PaHMYCHO JI0 MOJIOBUHBI KoMndecTBa caMok. [IpumMene-
HUE pa3pabdOTaHHBIX OMOTEXHOJIOTHI KPHOKOHCEPBAIIMK MOJIOK TTO3BOJISIET UX
YUCIIEHHOCTh YMEHBIIUTS elié oosblie |5, 7].

Peskoe yMeHbIIIeHUE YNCIIEHHOCTH HATYPaIbHBIX OMYIISILUN OCETPOBBIX
B KOHIIe XX BEKa BBI3BAIO PAa3BHTHE TEXHOJIOTHH (OPMUPOBAHHUS CTAJ CAMOK
OCETPOBBIX PHIO ISt TOTYyYEHHS TTMIICBOI UKPBI B YCIIOBHSX aKBaKYJIBTYpHI [6].
B Takux cramax camibl OKa3blBAIOTCS JHMLIIHUMH, YTO 0OyCIaBIMBaeT BHIOpa-
KOBKY HE3pEeJIbIX CaMIIOB U, TI0 IOCTHKEHUIO TOBAPHON MACChl, UX pean3aluIo.
K KynabTUBHpYEMBIM JUIS 9THX LIEJIeH 0CETPOBBIM MOJKHO J0OABUTH BECIOHOCA,
KOTOPBIN XapaKTEPU3yeTCsl HE TOJIBKO UCKIIIOUUTEIBHON NUETHYECKON 1LIEHHO-
CTBIO MSICA M UKPBI, HO OTJIMYAETCSI M BHICOKUMH ITPOU3BOACTBEHHBIMHU MOKa3a-
TEJSIMU, B TOM YHCIIE U TeMIoM pocta [12].

[Ipumensiemble B HacTosIIIee BpeMsl Ha MPAKTUKE NPHKU3HEHHBIE METOMBI
paHHETo OIpeAeNeHHs 1oja, B ToM uucie U Y3M-anarHocTrka, y BECIOHOCOB,
KOTOpBIE BBIPAILICHBl B XOPOLIMX MPYJAOBBIX YCIOBHSX, HE JAIOT OJHO3HAYHbIC
pesynsrarsl. [IppurHaMu ATOro, Kak TOKa3bIBalOT COOCTBEHHBIC HAOMIOACHMS,
SIBJISIFOTCSL BBICOKAsSI JKUPHOCTH MsIca M OOJBIIOE KOJIMYECTBO BHYTPEHHOTO XKHPA,
IIPY O4EHb OOBEMHOM ITHUILIEBOJIC, YTO UCKAKACT PeasIbHYH0 KapTUHY. B 3TOM CBSI3H,
OBbUTM TPEANPUHSATHI TOMBITKM HAWTH Yy BECJIOHOCA JAPYrHe MOKa3aTelu, KOTOpbIe
MOKHO TIPUMEHUTB JITsl PAaHHEH MarHoCTUKU nosna. [Ipy 5ToM NpeArionokuIm, 4Tto
JUTSl PEILIeHUs TaHHOH 3a/1a9i MOYKHO HCTIONIB30BaTh OMOMETPUYECKHE TIOKA3aTENH.

Lesb10 poBeICHHBIX HCCIIEAOBAHNH OBLIO CpaBHEHUE OMOMETPUYECKUX
IoKa3aTesieil He3penbIX BECJIOHOCOB ISl BBISIBIEHUS IOCTOBEPHBIX PAa3IUUMM,
00YCIIOBJICHHBIX ITOJIOM PBIO.

Metoauka uccjienoBanus. MccinenoBanus mpoBOANIN Ha TPYIIIIE BECIIO-
HocoB (Polyodon spatula Walb.) B Bo3pacte 6+, KOTOpbIe ObLIM BBIPAIICHBI B
3eMJISIHBIX TIpYJIaX B TOJIMKYJIBTYpPE C KaproM. BeioBiIeHHBIE U3 IPYJOB 0COOM
OBUIM MMOCaKeHbI B MPOTOUHBIE OacceliHbl. HemocpeacTBeHHO mepes uccieno-
BaHHUSMH PBIO BBOJAMIIM B COCTOSIHUE ITOJTHOM aHECTE3WH IyTeM HAHECEHUS Ha
xaOpbl adpo3zoist pactBopa npernapara "PORPISCIN" monbsckoro mpou3Boa-
CTBa, COMIACHO pa3paboTaHHOM npoueaype [10].

W3mepenust nposenu Ha 20-Tu camkax U 17-TH cammax, moj KOTOPBIX
OTIPE/eIsUI HAa OCHOBE eIlle CJIa00 BBIPAKEHHBIX BTOPOCTENEHHBIX IMOJOBBIX
MIPU3HAKOB — BUJIa U (POPMBI TTOJIOBOTO OTBEPCTHS, a TAKXKE MPOSBIISIOLICHCS Y
HEKOTOPBIX CaMIIOB ">KeMuykHOH chimu". [IpoBeieHre HapyKHBIX HAOMIONEeHH
JOTIOJTHUTENIFHO COTMPOBOXKAATIOCH pe3yibrataMu Ouorcuu roHaj. Pei0 B3Be-
LIMBaJIM WHAMBUAYAIBHO MPU MOMOLIM DJIEKTPOHHBIX BECOB C TOYHOCTBIO JIO
5. Y kaxkaoi ocoou uzmepsiin 16 Ouomerpudeckux nokaszaresei (puc. 1), u3
xotopeIX 4 (Lt, Lc, C v R) npu MOIIH JIMHEHKU ¢ TOYHOCTBIO A0 1 MM, OCTalb-
HBIE 3JICKTPOHHBIM IITAHT€HIHPKYJIEM C TOYHOCTHIO 10 0,1 MM.
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Puc. 1. Cxema u3MepeHuii niiacTHYECKHUX MOKa3aTe el
y aMepukaHckoro Becjionoca (Polyodon spatula Walb.):
Lt — obwas (abcomomnas) onuna, cm; Lec —manas onuna mena, cm; C — OnuHa 20710861, CM;

H — maxcumanvnas evicoma mena, cm, h — munumanshas ebicoma mena, cm, [P — onuna epyonoeo
naasuuxa, cm; hP — eblcoma epyonoeo nnagnuka, cm; 1V — onuna 6prowinoeo niagnuka, cm,
hV — evicoma 6prownoeo niagnuxa, cm; Db — onuna ocnosanusi CHUHHO20 NAAGHUKA, CM;

R — onuna pocmpyma, cm; hC — gvicoma 2onoewi, cm; SO — wupuna pomoeo2o omeepcmus, cm;
Op — 3aznaznuunas onuna eonogel, cm; O — ouamemp enasa, cm; SR — MakcumanbHas wupuna
pocmpyma, cm; SRb — wiupuna pocmpyma na gvicome 0CHOBbL YCUKO8, CM

J11s cpaBHEHHS TPOTIOPIIMH TeJa PBIO, MOTyUYEeHHBIC 3HAYCHUSI OMOMETPH-
YECKHX MOKa3aresiei BRIPA3UIN B BUJIE OTHOCUTENBbHBIX BeuunH [ 11]. st cra-
THYECKOH ¥ Tpaduueckoil 00pabOTKH pe3yNnbTaToB UCIOIB30BaIH MPOTPAMMY
Exccell. JI7st OleHKH TOCTOBEPHOCTH Pa3HUIL MEKTy OMOMETPUUYSCKUMU TIOKa-
S3aTeNsIMU CaMIIOB M CAMOK MCTIONIb30BalH TecT t-Studenta.

Pesyabratsl necaenopanmii. Oco6u BecaoHoca, KOTOPBIE MOBEPIINCH
OMOMETPUYECKUM HCCIIE/IOBAHUSIM, XapaKTEpU30BaJIMCh BBICOKUM TEMIIOM
pOCTa, 0 YeM CBHJICTEIBCTBYET MX CPEIHUE MACCHI Tejla, 3HAYUTEIFHO MPEBbI-
HIaloNIHe TTOKA3aTeH, KOTOPBIE IOCTUTATIM 0COOM aHAaJIOTMYHOTO BO3pacTa MpH
BBHIpAIIUBAHUY B TIPYIOBBIX yciioBHAX PeiboBomHOTO TIeHTpa "[opsumii kimrou”
(Kpacunomapckuii kpaii, Poccust) [3, 4]. Tak, HecMOTpst Ha OoJiee OIarompusT-
HBIE TEMIIEpaTypHBIC YCIOBUS YEPHOMOPCKOM KIMMAaTHYECKOH 30HBI B CpaBHE-
HUU C TPEAropHBIMHU paiionamu tora [lombiim, Bec caMok B Bo3pacte 6+ OBl
BbIIIIE Ha 22, a caMioB Ha 15%, 9TO CBUIETEIBCTBYET O XOPOIINX KOPMOBBIX
YCIIOBHSIX B TIPY/IaX, B KOTOPBIX BBIPAIIUBAIIN HCCIIEAYEMBIX PBIO.

CpaBHHBasI BECOBBIC IMOKA3aTeNM HCCIEAYEMBIX 0COOCH OTMEUYEHO, UTO
cpenssist Macca camok (W) Obuta Ha 13,6 % BEIIIE, UeM y CaMIIOB, a X JJIHHA
tena (Lc) npesbimaia Ha 5,3% maiuHy camiioB (Tadi. 1). DTo mo3BOJSET KOH-
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CTaTUPOBATh, YTO CAMKH XapaKTEPH30BAINCH 00Jee BBICOKOW YIMUTAaHHOCTEHIO.
CrnenctBueM Ooliee BBICOKHMX JIMHEHHO-BECOBBIX IOKa3aTeNel caMok Obuia
Oonbirast Ha 4,7% umHa ux ronossl (Op) u Ha 6,6% nnuHa poctpyma (R), a
Takke Oosbinas BeicoTa Tena (H). Kpome 3Toro y caMok ObUTA CTaTHCTUYECKU
JOCTOBEPHO YCTaHOBJIEHBI 00JIee BHICOKUE Pa3Mephl IPYIHBIX (/4P) 1 OpIOIIHBIX
(hV) nnaBHUKOB.

Tabnuya 1. CpaBHeHHe OMOMETPUYECKUX MOKA3aTeJIeil y caMIIOB U CAMOK
amMepuKaHcKoro Becionoca (Polyodon spatula Walb.)

BuroMeTpuuecKuii Camiipl Camku

TOKa3aTeib Avg Std Avg Std
W, xr 10,66* 1,16 11,93* 1,15
Lt, c™m 117,50%%* 4,60 123,67** 4,94
Lc, cMm 105,93* 4,12 110,37* 4,67
C,cm 42,38% 1,33 44 87* 1,85
H, cm 21,62% 0,95 22.41% 1,04

h, cm 4,86 0,29 5.08 0,27
hP, cm 9,57** 0,95 11,21%* 0,83
hV, cm 6,66** 0,46 7,20%* 0,30
ID, c™m 11,43 0,64 11,77 0,43
R, om 28,54%% 1,01 30,28%* 127
hC, em 14,11 1,67 14,06 1.40
SO, cMm 11,00 0,97 10,70 0,31
Op, c™m 12,91 0,67 13,49 0,66
O, cm 1,20 0,06 1,26 0,09
SR, cm 7,81 0,17 8,06 0,57
SRb, cm 7,34 0,30 7,47 0,38

IIpumeuanwme: * —p < 0.01; ** —p < 0.001

OmnpeneneHHy0 pa3HUIly B TEMIIE POCTa CaMOK M CaMIIOB BecJOHOCA
nabmonamn u B Kpacuomapckom kpae Poccum [3, 4]. OnnHako, B yCIOBHAX
Pr16oBoanOTO 11IeHTpa "Topsunii KiTto4d" B peMOHTHOM CTaJIe dTOTO BUIAa CAMKHU
MIPEBBIIIAIA CAMIIOB IO Mace W JUTMHE TeJla 0 Bo3pacTa 5°, B Gojee mo31IHEM
BO3PACTE MO ATUM TTOKA3aTeJsIM Havyald JOMHHUPOBATH CaMIIbl.

Ha ocHOBe aHaIHM3bl OTHOCHUTENBHBIX 3HAYCHUN OMOMETPUYECKUX TTOKa-
3areneit (puc. 2 U 3) MOXKHO KOHCTaTHPOBATh, YTO OOJIBIIIE BCETO OTIIMYWI
MEX]ly caMIlaMH B CaMKaMH BECJIOHOCa HaOo1aeTcst B paiioHe royioBbl. B mpe-
JieJIax TYJIOBHINA Y UCCIIEAYyEeMBIX 0c00€e (puc. 2) OTMEUYEHBI IBE CTaTHCTHYE-
CKH CYIIECTBEHHBIC Pa3HUIIBI, 8 UMEHHO ITOJTBEPIKIAOTCS OOJIBIIIE pa3Mephl Y
camoK rpyaHbIxX (%0hP/IP) u 6promHbIX (%6hV/Lc) TTaBHUKOB.

AHamM3 OTHOCHUTETHLHBIX OMOMETPHYECKUX ITOKa3aTesei rojoBsl (puc. 3)
TTOJTBEPIII THIIOTE3Y, YTO CAMKH XapaKTepu3ytorcs 0osee ITMHHBIM (26SR/R)
u y3kuM (%SRb/R) pocTpyMOM.
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140

Puc. 2. CpaBHeHHe OTHOCUTEIBLHBIX BeJIMUYUH OHOMETPUYECKHUX NTOKa3aTeel Ty 10BUIIa
caMIOB H CAMOK aMEePHKAHCKOI0 BecJoHoca (*—p < 0.05; **—p < 0.01)

80 4

70 4

%hC/C %SR/R %SRb/R %S0/C %R/C %0/C
Index
OMales K Females

Puc. 3. CpaBHeHHe OTHOCUTEILHBIX BeJIMYUH OHOMETPUYECKHUX NTOKa3aTe/iel Ty 10BUIIa
CaMIOB H CAMOK aMEPHKAHCKOI0 BecjoHoca (* —p < 0.05; **—p < 0.01)

BruiBoabl. Ha ocHOBe aHamnm3a pe3ynbTaToB MPOBEAECHHBIX OHOMETpHYe-
CKUX HMCCIIECAOBaHMUHN IPYIBI 0co0el aMEepUKaHCKOTO BECJIOHOCA, BhIpalluBae-
MBIX B 3eMJISIHBIX NpYyJax B yCioBusX rora [loipmm, MokHO copMynupoBarh
CJIEYIOIME BBIBOJIBIL:

1. CaMKku HcclieyeMbIX BECIIOHOCOB B Bo3pacTe 6° ObLIM KpyIHEe caMm-
1IOB, YTO MPOSBIISLIOCH B MX Ooubieit Ha 13,6% macce Tena (W) u Gonbineii Ha
5,3% wmanoii gnune Tena (Lc).
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2. CTarucTU4ecKH JOCTOBEPHBIE Pa3HUIIBI MEX Ty aOCOIOTHBIMU U OTHO-
CUTEIBbHBIMU OMOMETPUYECKIMH [TOKA3aTeISTHH, KOTOPBIE 00YCIIOBJICHBI ITOJIOM,
HaOMIOAaMM B CiIydae BBICOTHI TPYAHBIX (AP) U OprOIIHBIX TUIaBHUKOB (AV), a
Takke JUIMHBI (R) 1 mupuHbl pocTpyma (SR).

Ha »Toii 0CHOBE MOXKHO TPEJIOJIaraTh, 4TO 3TH IMOKA3aTeId MOT'YT OBITh
MIPUTOAHBI JJI1 HEMHBAa3UMMHOM TMAarHOCTHKY T0JIa Yy PEMOHTa aMEepHUKaHCKOTO
BECJIOHOCA.

BUKOPUCTAHHA PE3YJIbTATIB BIOMETPUYHUX
AOCNIAXEHb AMEPUKAHCbKOIO BECJIOHOCA
(POLYODON SPATULA WALB.)

ANA PAHHbOI AIATHOCTUKU CTATI

Konvman P. — 0. c.-2. 1., npo@., Illenkoecku M. — 0. c.-e. H.
Inemumym npicnoeoonozo pubnoeo eocnodapemea, m. Onvuwmun, Ionvwa

Ha mizcraBi npoBeieHUX 010METPHUYHHX JOCIIKEHb PEMOHTY BECJIIOHOCA Y Billl
6", siki OynH BHPOIICHI Y CTABOBUX YMOBaX Ha miBaH1 [1ombIi, KOHCTaTyBaJIH, 1[0 CaMH-
1Ii IEPEeBUIITYBAJIM CaMIIiB 3a TIOKa3HUKaMH cepeqHboi Macu (Ha 13,6%), TOBKUHH Tina
(Lt, Lc), nosxunu ronoBu (C) 1 poctpymy (R). CriocTepirain CTaTUCTUYHO JOCTOBIpHI
pi3HHII aOCOJTIOTHHUX 1 BIJIHOCHUX BEJIMYMH BHCOTH TpyaHux (AP) Ta uepeBHux (hV)
IUIaBIIB. Y AOCIHIIKYBaHUX PUO BU3HAYMIN CTATHCTHYHO JOCTOBIPHI KOpeJsuii Mix
JoBXHHOIO Tos1oBH (C) 1 ToBXHHOIO pocTpyMa (R), Mixk abcomoTHOIO (Lf) 1 Maoro 10B-
KUHAMU (Lc¢) Tina, TPy bOMY iX BEIMIMHU Y CAMUIIh Ta CAMIIiB CTATUCTUYHO BiIMIiHHI.

KittouoBi ciioBa: akBakyIbTypa, aMepHKaHCHKUH BECTIOHIC, MOPpOMETpis, cTare-
B€ JI03piBaHHs, J1arHOCTHKA CTaTi.

USE OF BIOMETRIC FINDINGS OF AMERICAN
PADDLEFISH (POLYODON SPATULA WALB.)
FOR EARLY SEX DIAGNOSIS

R. Kolman, M. Szczepkowski
Inland Fishery Institute, Olsztyn, Poland

The studies of biometric features of selected paddlefishes aged 6* years were
performed. It was confirmed, that females are characterized by higher body weight
above (13,6%), body length (Lt, Lc) as far as head length (C) and rostum length (R)
in compare with males. Moreover, statistically significant differences were determined
under absolute and relative levels of height of pectoral fins (hP) and ventral fins (2V).
The correlation between head (C) and rostum length (R) as well as total (L) and body
length (Lc) it was confirmed in studied fishe

Keywords: Aquaculture, American paddlefish, morphometry, sex maturation,
sex determination
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METOZA IHTETPOBAHOI AIATHOCTUKU CTAHY
rAPOEKOCUCTEM 3A UUTOTEHETUYHUM
FrOMEOCTA30M ABOPUTEHHUX BUAIB PUB

Mununenko I0.B) — 0. c.-2. nayx, npog.,
2Knumenxo M.O. — 0. c.-e. nayx, npog.,
2Bedynkosa 0.0. — kano. c.-2. HayK, 0oyenm,

! Xepconcokuil depoicagnutl azpaphutl ynisepcumem, Ykpaiua,
pilipenko_yurii@ukrnet
’Hayionansnuil ynisepcumem 600HUX pecypci
i npupodokopucmysarus, m. Piene, Ykpaina

HaBeneno excripec-MeTos JiarHOCTUKH €KOJIOTO-TOKCHKOJIOTTYHOTO CTaHy BOJ-
HOTo 00’ €KTY 3a J01oMOror MikposiaepHoro (MN) TectyBanHs nepudepiitHoi KpoBsi (3a
YaCTOTOIO SIJIEPHHUX TOPYLIEHb EPUTPOLIUTIB) AOOPUTeHHUX BUJIB pHO, SIKUiA rependa-
Yyae IPOBE/ICHHS MOJIBOBOTO (Bi101p reMaTosIoriyHoro Marepiaiy, GopMyBaHHs Ta mep-
BHHHA 00p0OOKa «KpOB’sTHHUX» IIperapariB) i 1aboparopHoro (papOyBaHHS mpenaparis,
X OmpaIlOBaHHS, aHAJI3 Ta OLIHKA) eTalliB JAOCTiHKeHb. MeTo/ 1ae BUCOKY TOYHICTh
1 OTIepaTUBHICTh BU3HAYCHHS PiBHS aHTPOIIOTEHHOTO BIUIMBY Ha MPEICTABHUKIB iXTiO-
(baynu, nependbavyae MPOBEACHHS JIarHOCTHKH CTAHY BOAHOTO 00’€KTYy 3a JOIMOMOIOI0
iHTerpaibHo1 5-0abHOT HIKAJIH.

KitrouoBi ciioBa: riipoekocuctema, 610MOHITOPHHT, a0OpUTEHHI BUAM pUO, KPOB,
MIKpOsIJIEpHE TECTYBaHHS, JIarHOCTHKA, IHTErpaJibHa IIKaIa.

IocTanoBka npodaemu. B octanHi poku Bce OinblIoi akTyanbHOCTI
HaOyBarOTh MUTAHHS OLIHKH CTaHy TiAPOEKOCHUCTEM Pi3HOTO THIYy 1 MOXO-
JDKEHHS 3TiHO 3 BUMOTaMHU BOJOKOPHUCTYBauiB, (ikcawii Ta NpOrHO3yBaHHS
3MiH, 110 BiAOyBarOThCS B HUX IiJ] 1i€I0 aHTPOIIOTEHHUX YNHHUKIB, OOTPYHTY-
BaHHS Ha iX MiJCcTaBi KOMIEHCAIMHUX MPUPOAO-  BOIOOXOPOHHUX 3aXO[iB.
OnHouyacHO mocTae NpobieMa KOHCTPYIOBAHHS BUCOKONPOAYKTUBHUX €KO-
cucteM, 3a0e3neyeHHs iX cTanoro pyHKLUIOHYBaHHS, KEPYBaHHS 1 KOHTPOJIIO
3a mpouecaMu (OpMYBaHHS SIK SAKICHHX XapaKTEPUCTHK BOAM, TaK 1 BOIHHUX
Oiopecypcis.

B ymoBax memani 3pocTaioquoro aHTPOIIOTEHHOTO HaBaHTa)KEHHS Tilpo-
€KOCHCTEMH BHSBWINCH HAA3BHYANHO YPa3JIMBHMHU, OCKIIBKH aKyMYIIOIOTh
OlnpIy YacTUHY 3a0pYIHIOIOUMX PEYOBHH, SIKI MOTPAIUISIOTH HA TEPUTOPiIO
BOJ0300pY Ta IHTErpyIOTh BCi 3MiHM HaBKOJIMIIHBOTO CEPeAOBHUINA. TpuBammii
BIUIMB 3a0pyAHIOIOUHMX PEUOBHH MPU3BOIUTH 10 CTPYKTYPHO-(QYHKIIOHATBHUX
riepeOyoB siIk abioTHYHOI, Tak i OIOTHYHOI CKJIAJOBHX TiTPOEKOCHUCTEM, SKi
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BiJPI3HSIOTHCS BiJI X MPUPOAHUX MOAU(IKALiH, 10 BUKIIOYAE MOXKIUBICTD 1X
MOBEPHEHHSI JI0 BUXIHOTO cTany [9, 15].

[Ipu oriHKax €KOJOTIYHUX HACIIAKIB 3a0pyIHECHHS BOJ, B PaMKax KO-
CHUCTEMHOT'0 IHTEIPOBAHOTO ITiIXO/Ty, Ha JTyMKY HayKOBIIiB [IEpeBary CJiiJl Hajia-
BaTH JIOCIIIJPKEHHIO PI3HUX BHUJIB pr0. 30KpeMa, TaKi CBITOBI CHCTEMH MOHITO-
punry sk Environmental Monitoring and Assessment Program (EMAP, 1992),
Mid-Atlantic Highlands Assessment (MAHA, 1997), European Environment
Agency (EEA, 2003), Australian and New Zealand Guidelines for Fresh and
Marine Water Quality (ANZECC and ARMCANZ, 2000), Environment Canada
(EC, 2004), nnst oninku piBHs 3a0pyaHEHHS BOIHUX 00’ €KTiB, 0COOJIMBO pevo-
BUHAMH TOKCHYHOTO XapakTepy, BUKOPHUCTOBYIOTh BIATYKH NEBHUX (yHKIIi-
OHAJILHUX CHUCTEM opraHismy pu0. [Ipore ciin 3a3Ha4uTH, IO JOCTOBIPHICTH
MOJIOHUX OLIIHOK 3aJISKUTh K BiJ JIOCBIJy BUKOHABIIIB, TaK 1 BijJi HASBHOCTI
IHTErpaJbHUX CHCTEM KpPUTEPIiaJIbHOI OIIHKHM BOMOWM, PO3MIILEHHX B Pi3HUX
¢izuko-reorpadiunux 30Hax [6].

AHasi3 HassBHOTO JOCBiAy BUPILICHHS OKPECIEHOI MPOOIeMHu JOBOANTH,
[I0 OCHOBHHMM HANpsIMOM Ha IEPCHEKTHBY TYT Ma€ CTaTH PO3pOOKa HOBHUX
eKCIIPEC-METOIIB, SIKi 3MOXKYTh BUKOPHUCTOBYBATUCH SIK 3aCOOM OMEPaTHBHOI 1
JIOCTOBIPHOT 1iarHOCTUKHU €KOJIOTTYHOTO CTaHy T'iAPOEKOCHCTEM Pi3HOTO THITY.

AHaJi3 ocTaHHiX xociaimkens i myomikamiii. Ha choromni nocrarhe
MOLIMPEHHSI OTPUMaJia JiarHOCTUKA CTaHy BOAHUX 00’€KTiB, IO 3aCHOBaHA Ha
MeTofax OiorectyBaHHs Ta Oioinamkanii. [lepmni nepexdavaroTs 1aboparopHy
OLIIHKY peakiiii pocIMHHUX ab0 TBAPUHHUX TECT-OPTaHi3MiB Pi3HUX CHCTeMa-
TUYHUX TPYIL, SKI BBOASTHCS y BOAHE CEPEAOBUILE HA MEBHUN Yac Ta CIIPSIMO-
BaHi Ha BUSBICHHS (akTy roctpoi abo XpOHIYHOI TOKCHYHOCTI JOCIHIKyBa-
HUX 3pa3KiB BOJM 10 BiTHONIEHHIO O KOHTPOJBHUX. 3aCTOCYBaHHS MOAIOHUX
METOJIIB YCKJIaIHIOETHCSI HEOOXITHICTIO TPUBAJIOTO JOTPUMAHHS YUCTOTH €KC-
MEPUMEHTY, KPIM TOTO BUKOPUCTAHHS B SIKOCTI TECT-OPTaHi3MiB JIaOOpaTOpHUX
KYJBTYp TiApOOIOHTIB OCHTH YacTO MPU3BOIUTH 0 HEAOCTATHHOI JOCTOBIp-
HOCTI pe3yJbTaTiB AiarHOCTHKH, HACIHIJAKOM YOTO € HHU3bKa Pe3ylbTaTHBHICTH
Iili, CIpsIMOBAaHMX HA BiIHOBJICHHS MOPYLICHOI MPUPOIHOI PIBHOBArH TiIpoe-
KocucTeM. Y O10IHIMKAIIMHUX JTOCTIDKSHHSX, Ha BiJIMiHY BiJl 0i0TE€CTyBaHHS,
BUKOPUCTOBYEThCS A0OPHUICHHI TiPOOIOHTH, SIKi aJanToBaHi IO YKHUTTS 1 BiJI-
TBOPEHHS B YMOBaX KOHKPETHUX BOJOHMAax, HaBiTh y pa3l 3HAYHOTO 3a0pyi-
HEHHSI OCTaHHIX KOMYHAJIbHUMH, TPOMHUCIIOBIMH Ta CUTLCHKOTOCIIOAAPCHKIMU
crokamu. OniHaK, OUIBIIICTE METOMIB OLIHKA PE3UCTEHTHOCTI BOJHOT (IOpH Ta
(hayHM MaIOTh CKJIQ/IHOII TEXHIYHOI pealtizamii uepe3 Ce30HHY MiHJIMBICTh IPH-
CYTHOCTI OLTBIIOCTI IHAMKATOPHUX BUIB T'1IPOOiOHTIB [5].

VY crnenianbHii JiTeparypi BiAMi4a€eThes, 0 HE ICHYE €IMHOTO YHIBEp-
CaJILHOTO KPUTEPiI0 BIIHOCHO OLIHOK YCIX MOXJIMBHX CIIEHApiiB 3MiH CTaHy
rizpoexocucreM. Hampuknaza, nmpu oLiHKax CTyNEHIO €BTPOQYBaHHS BOIOWM
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HaAHOLIBII YITKYy KapTUHY IEMOHCTPYIOTh 3MiHH (DiTOTUIAHKTOHHUX yTPYyIOBaHb
[22, 27], 3akucnenHs Bog — 3000eHTOCY [14, 24], TOKCHUHOTO 3a0pyJHEHHS —
nopyuieHHs B opranizmi pu6 [10, 13].

OCKIJIbKY JTIarHOCTHKA CTaHY TiJPOEKOCHUCTEM Iepedavae 3’sCcyBaHHS
BIIryKy OIOTHYHOT CKJIAQJIOBOI cCaMe Ha TOKCHYHI e(EeKTH, BUCHI MTPOJIOBKYIOTh
B/IOCKOHAJTIOBATH MMiJIXOAH MO0 CUCTEMHHX JOCIIIKEHb, 30CEPeIKYI0UH 1X Ha
OKpEeMHUX IpeJICTaBHUKAX iXTiodayHu. 30KpeMa, B yMOBaxX iHTEHCUBHOTO 3a0py/I-
HEHHS CTIMKICTh OpraHi3mMy pu0 BU3Ha4YaIach 34aTHICTIO €(peKTUBHO METa0OMi-
3yBaTU Ta BUBOIUTH TOKCHYHI pedoBuHU [12]. [laronoriuni 3mMiHM B Tiji pud
JIO3BOJIMJIM BU3HAYHMTH CTYIIIHb TOKCHYHOCTI BOJHOTO cepenoBuiia [30], oii-
HUTH KyMYJISITHBHI epektH [25, 26], a Takoxk cpopMyBaTH YSIBICHHS IIPO MOTEH-
HiAHY HEOE3MeKy IS JIFOAMHU TPYNH PEYOBUH, 10 HAJAXOAITH 10 BojgonM [21].
[epepo3noain TOKCHYHUX PEYOBHUH MiXK TKAHUHAMH PUO BUKOPUCTOBYBAIH LIS
OLIIHKM TEPMiHiB, sIKi Malli MicIie Ticis 3a0pynHeHHs Bopoiimu [18, 30]. Tlpu
LOMY CJiJi BIJIMITUTH, 1[0 3aCTOCYBaHHS MOAIOHUX 1H(POPMATUBHUX 3aCO0IB
JUArHOCTUKHU Ma€ CBil CYTTEBUI HEIOJIIK — HASBHICTh CIIELiaIbHO OCHAIICHOT
nabopatopii Ta By3bKO CIieliaai3oBaHol KBami(ikallil ekcrepra-a0CciiHuKa.

3a BiZICYyTHOCTI JJaOOPATOPHUX YMOB, JUISI IIIBHJIKOI IarHOCTUKU JIOCUTh
3pYYHUMHU BUSIBUIIUCH EKCIIPEC METOAM 3 BUKOPUCTAHHSIM MIKpOSAEPHOTO TECTY
KIiTHH niepudepiiiHoi KpoBi pud, nepeara sKUX MOJIATAaE Y MPOCTOTI Bigbopy
Marepiajy B IMOJBOBUX YMOBaX, MOPIBHSIHO HE3HAYHUX YACOBUX Ta Marepiajb-
HUX 3aTparax, MOYKIIMBOCTI OIPALFOBATH JIOCTATHHO BEJIMKHI MACUB JaHuX [28].

[Taromopdororiuni 3MiHK CTaHy KIITHH KPacHOI KpoBi y BUIVIAI Gopmy-
BaHHS JIBOSIIEPHUX €PUTPOLUTIB a00 yTBOPEHHS OAHOTO UM KiJIbKa MIKposizep,
3agikcoBano €.10. Kpucanosum [8] npu 1ocimipKeHHSIX Pi3HUX BUIIB pUO y TIpH-
POIHUX BOJOMMAX pi3HOTo piBHS 3a0pyaHeHHs. [losiBa TakMX KIITHHHUX MOPY-
IICHb BIJIMIYa€ThCS B HU3KH BUJIB MOPCHKUX Ta MPICHOBOJIHUX PUO SIK MiJ JIIEFO
KyMYJISITHBHOTO TOKCHKO3Y [29], Tak 1y BUMaAKy TOKCHYHOTO cTpecy [23]. Bkpait
HU3bKUM CTYIICHEM IIUTOTCHETUYHOI CTa0UTLHOCTI Ta IMiIBUILICHUM PiBHEM CITOH-
TaHHHUX TEHETUYHUX TIOPYILIEHB Bijipi3HsieThes myka [11, 17]. Llutomoriuni 3MiHu
y tnitke (Rutilus rutilus L.) 1 mayku (Esox lucius L.) BusiBneHi B pidkoBiii cuc-
temi (p. Ciyu, PiBHeHCBHKa 00macTh, YKkpaiHa) 3 pi3HUM CTyIIEHEM aHTPOIOIeH-
HOTO HaBaHTaxkeHHs [ 1, 2], y crepnsni (Acipenser ruthenus L.) B Ilonu3si [{ninpa
[16]. AHanoriyHi MOpyIICHHS B KJIITWHAX KPOBI BUsiBJICHI y ca3zaHa (Cyprinus
carpio L.), xpacHomipku (Scardinius erythrophthalmus L.), xapacs (Carassius
auratus 1..) ipu IPOBECHHI JIOCIIKEeHb B TJabopaTtopHuX ymoBax [3, 19, 20].

[Tpu upoMy HEOOXiHO BpaxoByBaTH, LIO ISl 3 SICYBaHHS €(EKTiB KOM-
0iHOBaHMX 3a0pyIHEHb TIAPOCKOCHCTEM Ta iX JiarHOCTHKA MOBHHHA MPOBO-
JUTHCh B YMOBAaX PEajbHOTO 4Yacy 3a MOKa30BUMH Ta BiIHOCHO MPOCTHMH B
TEXHIYHOMY BUKOHAHHI METOJIaMH 1 METOJAMKAMH OIIIHOK (hi310JIOTTYHOTO CTaHy
oprani3miB puo [4].
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MeTtonuka nmpoBeieHHSI MiKpPOSIEPHOTO TeCTy €PUTPOLUTIB KPOBi
pub6. MeToro maHOi METOIUYHOI PO3POOKM € BUCBITICHHS EKCIPEC-METOMY
OIIIHKHA EKOJIOTO-TOKCHKOJIOTIYHOTO CTaHy BOTHOTO OO’€KTY 3a IOTIOMOTOIO
MikposnaepHoro (MN) TectyBaHHS nepudepiitHOi KpoBi aOOpHUTEHHUX BUIIB
pu6 [7]. MeTon mae MOXKIIMBICTh OIIHUTH ITUTOTCHETHYHUN TOMEOCTa3 sIK Ha
piBHI OKpeMOro oprasi3My pu0, Tak i Ha piBHI MOMyINALIi, IO € THANKATOPOM
CTpecy Ta BioOpaXkye HasIBHICTD JIii MyTareHHUX (hDakTopiB y TiipoeKocucTeMi
B PEKMMIi peajbHOro Jacy.

3acTocyBaHHS JaHOI METONWKH Tiependadae MpoBEACHHS Oi01HIUKAIlIN-
HUX JOCJIDKEHB Y IBA €TaIN — IMMOJIHOBHH 1 TAOOpaTOPHHA. Y MOIEOBUX YMOBaX
3IIACHIOETBCA BiIOIp T€MaTOoNOTIvHOTO Marepiany, (GopMyBaHHS «KPOB’STHUX»
npenaparis 1 iX mepBuHHa 00poOKa, B J1a0OpaTOpHUX yMoBax — (apOyBaHHS
TIperaparis, IOAAJBIIIE iX ONMPAIOBAHHS, aHAJII3 Ta OIliHKA.

[TonpoBmii eram mepemdadac 3MIMCHEHHS HACTYIMHHUX ITOCIITIOBHHUX
oTeparriii:

1. B3saTts kpoBi pub — 3MIHCHIOETHCS 3a JOMOMOTON0 1H EKIIHHOTO
LIIPUIY 3 ceplisd, ado 3 MiAMKIPHOI XBOCTOBOI aptepii. [lpu 3abopi kpoBi 3
cepIrs MicIie MiXK TPYIHUMH TUTABISIME 3 00Ky depeBIrst 00poosttoTs 70% crmp-
TOM ISl BUAAQJICHHS CIU3Y, IO MICTUTh (hepMEeHT TpoMOOKiHa3y, oOpoOiieHe
MiCII€ TIPOCYIIYIOTh CEPBETKOI0. [ 0Ky MIMPUITYy BBOAATH y HANIPSIMKY TOJIOBH 3
00Ky uepeBIId O cariTadbHIH JiHIT MK TPyIHAMH TUIaBLSIMU i1 KyToM 45° 110
¢ponTanbHOI TuomuHU. [Ipu 3a60pi KpoBi 3 miAMIKIpHOT apTepii y Moozl pubd
MYHKIIIFO TPOBOJSIT Y TOUII MEPEeTUHY O14HO JiHIi Ta NepHeHIUKYISIPHOT 10
Hel JiHi1, 0 He BiJ] aHAIBHOTO OTBOPY, Y PHO CTapIINX BIKOBUX I'PYT — Y TOUII
nepeTuHy 614HOi JTiHIT Ta MepHIeHANKYIAPHOI 10 Hel JiHil, 110 ¥1e Big 3aJHHOT0
Kpaio aHaJbHOTO TUIABIIS.

3a meBHMX OOCTAaBHH JOIMYCKAETHCS BiAOIp KPOBI 3 XBOCTOBOI aprepii
NP BiJ[pi3aHHI XBOCTOBOTO IJIABIS PHOM HOXKeM a0o ckabiieseM. [lepes mum
HEOOX1THO 3pi3aTh COUHHUH 1 aHATFHUHN TJIABIII, BUAAIUTH JYCKY 1 CIIH3, TIPO-
TePTH MIKipy cupToM. [10TiM BifICIKatOTh XBOCTOBE CTEOIIO IO MEiaNbHiH JTiHi1
103a/ly aHAJIBHOTO IUIaBHUKA 1 30MparoTh KPOB 3a JOTIOMOTOIO MacTEPiBCHKOT
TTIITeTKH.

[Tpu B3STTI KPOBI HE MOXKHA TUCHYTH Ha M’SI3U Tijla puOH, adM YHHK-
HYTH TIOTPAIUIAHHSA TKAaHWHHOI PIJMHM, IO MOXKE BIUIMHYTH Ha pPE3yJbTaTH
JIOCITIKEHb.

2. ®opMyBaHHS «KPOB’THOTO» TPENapaTy — 3A1HCHIOETHCS MIJITXOM HaHe-
CEHHSI HEBEJIMYKOI KparlIi B3SATOI Bil puOM KPOBi HA MpEAMETHE CKJIO Ha Bill-
crani 1-1,5 cM Bif HOTO KIiHI, MTICTIS YOTO BETUKUM 1 BKa31BHUM MaJIBIIMU TIpa-
BOI pyKH O6epyTh 3a pedpo murihoBaHe CKII0, BCTAHOBIIOIOTH HOTO IO TIOBEPXHi
MPEeaIMETHOTO CcKia mix KytoM 30-45° 1 akypaTHO TiABOAATH THIBHUM OOKOM
IO Kparuti KpoBi, B Pe3ysIbTaTi 40r0 BOHA pO3TiKA€ThCA. [10TIM KOB3HUM pyXoM
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1uTi)OBAHOTO CKIIA BIIEPE KPOB PIBHOMIPHO PO3MOAUISIOTh y BUIVISII Ma3Ka 110
npeAMeTHOMY cKity. [IpaBuiIbHO MPUTOTOBIICHUH Ma30K Mae OyTH PiIBHOMIPHHM,
MOCTYIIOBO CXOJIMTH HaHiBEllb, HE MaTH PO3PUBIB.

3. IlepBuHHa 00poOKa «KpOB’SHHX» IpenapariB mnepeadadac, B Mepiry
4yepry, MiJICYUIyBaHHS TOTOBUX Ma3KiB Ha MOBITPI A0 3HMKHEHHSI BOJIOTOTO
OnHCKy, Tichst 4oro iX (iKCylOTh y CTakaH4YMKax i3 96° eTHJIOBUM CIUPTOM
npotsiroM 5-10 xB. 1o 3akiHueHHro ikcanii npenapaT BUHMAaIOTh 31 COUPTY
MiHIETOM, PO3MIILYIOTh BEPTUKAIBHO Ha (DiIBTpyBaSbHUIN TAIip Ta OYiKYIOTh
BUTIAPOBYBaHHs cUpTy. MOXKIMBUI BapiaHT ¢ikcamii, Ipu sIKOMY CITUPT HAHO-
CSITh 3 JIOTIOMOTOI0 MINETKY Ha TIOBEPXHIO MiICYIIEHNX 1 pO3TalllOBaHUX TOPHU-
30HTaJIbHO Ma3KiB.

JlaGopatopra 00poOka OTpUMAHHMX y TIOJIBOBUX YMOBAX «KPOB’STHUX)
nperaparis nepedadae MPoBeCHHs HACTYITHUX MOCIIJOBHUX OTEpaIlii:

1. ®apOyBaHHsl Ma3KiB — HNpOBOIATH y ABa Lukid. CrodaTky mnpena-
paru ¢GapOyrOTh PO3ZYMHOM METHICHOBOTO CHHBOTO 3 JHCTHIILOBAHOIO BOJOIO
(1:5), nuis yoro ix po3miiyroTh y uamkax [lerpi 3 ¢apooro Ha 10-15 xB. [Ticas
3aKkiHYeHHs (Qikcamii nmpenapard BUAMaIOTh i3 GapOu MiHLETOM, TPOMHUBAIOTH
y JTUCTUIHOBAHIN BOJII Ta YEKAKOTh IX MOBHOTO BUCHXaHHS Ha moBiTpi. [lomamni
npernaparu GapOyroTh a3yp-e03uHOM 32 PomMaHoOBChKUM (3 toaBaHHsIM Oydepy)
y po3paxyHky 10-12 kpanens hapou Ha 10 MJI TUCTHILOBAHOT BOAM, PO3MIIILY-
roun ix y uvamkax [lerpi 3 dapOoro Ha 15-20 xB. Ilicns 3akiHueHHs ¢ikcarii
nperapary BUMMaroTh i3 GpapOu MiHIETOM, IPOMHUBAIOTh Y JUCTUIBOBaHIN BOII
Ta YEKarOTh X MOBHOTO BUCHXaHHS Ha MOBITPI.

MosxuBuii BapiaHT Qikcauii, mpu sikomy papOu HAaHOCSTH 3a JJOTIOMOTOIO
HIiNEeTKN Ha OBEPXHIO MiZICYIICHUX 1 PO3TAIIOBAHUX TOPU3OHTAILHO Ma3KiB.

2. AHami3 «KpoB’SIHUX» MpenapaTiB — BUTOTOBIICHI Ma3Kd PO3IVISIAIOTH
i MIKPOCKOIIOM CIOYATKy MPH MalloMy, MOTIM NP BEJIUKOMY 301JIbIICHHI.
[pornsaaroun 1 migpaxoByroun 6:1u36k0 1000 epuUTPOLKTIB, TPOBOASLTH THITI3a-
10 X MIKpOSIIEp 3a CXeMOI0, sika BiIoOpakeHa Ha PUCYHKY.

1Y

[=}
@
(1]
Q

1 I

Puc. Tunu Mikposizep epuTPOLUTIB KPOBi puod:
a — MIKposopa «CmaHOapmuozo» 6uoy, 6 — «NPUKPINIeHiy, 8 — «3 €OHAHI HUMKOIO0 XPOMAMUHY»
3 A0pom; e-1 — necghopmosanuil adepHuil mamepian y ueisaodi NaIudox,
e-11 — necchopmosanuil a0epHutl mamepian y euenaoi KIyoKie, 0 — OKpyeii ymeopeHHs 0epHo20
mamepiany 00CmMamHb0 8eIUKUX POIMIPIE (08050epHicb)

87



BodHi 6iopecypcu ma akeakynoemypa

ko 3a meBHUX 00CTaBUH HEMOXJIUBO mpoBectu anamiz 1000 epu-
TPOLMTIB, PE3yAbTaTH BUPAKAIOTH 32 JOMOMOTO MIiKpOSAEPHOTO 1HIEKCY,
K BIJHOIIEHHS KIJIBKOCTI KIITHH 3 SJEPHUMH MOPYUICHHSIMH 10 3araib-
HOT KIJBKOCTI MpOaHai30BaHUX KIIiTHH. J[Jis OONiKy siIepHUX TOPYIICHb
BUOIPOK pi3HUX BUJIIB pUO 3pYYHO KOPUCTYBATHCH 3BEICHOIO TaOIUIIECIO
(ta6x. 1). Kinnesi pe3ynpratu mipaxyHKiB BUpakaloTh B ipomiie (%o) st
okpeMoi BiKOBOI Kareropii Ta Buay pu0 i3 3a3HaYCHHSIM CEepeaHbOKBAApa-
THYHOT MOXHOKH.

Tabnuys 1. 3Benena Tadauus 00JiKy
SI/IePHUX MOpPYIIeHb ePUTPONUTIB KPoOBi pud (3pa3ok)

Kine- | KibKicTh KJIITHH 3 IOPYIICHHSIMHI YacToTa nopyuess, %o
Crars KicTh
Buz Ta ik | PO 1KpO! Ba na Ha
PHO | G | HATI30- MIKpOA- | JL inwi | Beboro | Ha ocoOuny | BikoBy
BaHUX Apa pa rpymy B
KITITHH
1 2 3 4 5 6 7 8 9 10
M =
a1/0+ N, X, Y, Z, 2, (Z’*]égo)/Nl Vm
M =
Q/2+ N, X, Y, Z, 2, (27*1600)/]\[7
e Mim
o Mm
M+m
M = Mzm
/4t | N, X, Y, Z, X, | s *1000)N.
Z(JVI-N») Z(‘XI-X.) Z(YY-Y») Z(ZI-ZM) Z(Zl-z .)

3. OmiHka OTpUMaHUX JaHUX — Iependadae MPOBEACHHS JA1arHOCTUKH
30POB’sl JIOCII/PKYBAHOTO BOJHOIO 0O0’€KTY 3a JIOTIOMOIO IHTEIPabHOT
mikan (tadn. 2), siky 0ys10 po3po0IeHO CUparyYuch Ha (DaKTOPHI CTATUCTHYHI
3aJIeKHOCTI KPUTEPITB IKOCTI TIOBEPXHEBUX BOJ Pivok [lomickkoi 300U Ykpainu
13 4aCTOTOIO SJICPHUX MOPYIIEHb CPUTPOLIUTIB KpoBi pub. [lana mkana nepen-
0adae MOXKIIMBICTh SKICHOT THTETPAIbHOI OI[IHKU PIYKOBUX TiJPOCKOCHUCTEM 32
IPYIIOI0 IIUTOTCHETHYHKX MOPYIICHb HaHOLIBIII MAaCOBUX BUJIB pUO, siKi Gop-
MYIOTBCSI BHACIIIOK KOMOIHOBaHMX €()EKTIB aBTOXTOHHOTO Ta AJIOXTOHHOTO
3a0py/IHEHHSI BOJHOTO CEPEIOBHIIA.

Cepen nepeBar «MeTo/y IHTETpOBaHOT JIarHOCTUKH CTaHy PIYKOBUX TijI-
POEKOCHCTEM 32 IIMTOTCHETUYHUM T'OME0CTa30M a0OPUTCHHUX BUJIIB PUO» CIIijI
BUJIUINTH HACTYITHI MO3MUIIIT:

* JIOKaJIbHICTh, TOOTO BpaxyBaHHsS (DOHOBUX KOHIICHTpaIlil 3a0pyaHI0-

I0YMX PEYOBUH 0e3 HEOOX1IHOCTI TX BUMIPIOBaHb;
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Tabnuysa 2. InTerpajabHa NIKAJA JiarHOCTHKH €KOJIOTIYHOTO CTaHy
PIYKOBHX riIpoeKocHcTeM 32 HUTOTeHETUYHUMH NMOPYIIeHHSAMHU
€PUTPOLUTIB KPOBi a00pUTreHHUX BUIB pHO

Yacrora sIepHUX ITOPYIICHb ePUTPOLUTIB KPOBi a0OPUTeHHHUX . x
BUTI 6. % SIkicHa =
1B pu6, %o £
. [ el P
g T~ | g £ § 3 %3 § <> II)/ITOFeHC- % & Iurerpanyrmii
3 T4 |.&% 8 2 S5 U 5 5 >
S S A =S S S v S0 = N S X | craH «310poB’s»
gE£g & ESS A &2 W on S S s THYHOIO | & £ .
2 S = — 3 o= B =33 = T1APOEKOCUCTEMU
N < = TS - ) = — I 8 TOoME- |
ESE| BT |ESD| B | EEE| i | e |56
AN E g 2As 23 23 28 ocrazy =
23 E EA S SR | 83 = : 2
5 20 oprauizmy | &
<1 <1,5 <1 <1, <0,5 <15 | Hemopy- |y Crpusitnse
EHUI (BIACYTHICTB
‘YMOBHO IposIBy KOMOIHO-
1,1-2,0 | 1,6-3,5 1,1-2,5 | 1,6-3,0 | 0,6-1,5 | 1,5-2,0 | nenopy- 11 BaHHX ¢()EKTIB
LIeHUH 3a0py/THEHb)
Hacropoxy-
IMowarkoBi 104e (TIOMiTHHIT
2,1-3,5 3,6-5,0 2,5-3,5 3,1-4,5 1,6-2,0 | 2,1-3,5 nopy- 11 MPOsiB KOMOiHO-
LIEHHS BaHUX e(eKTiB
3a0py/JHEHb)
3arpos/iuBe
Cepenni (3HAYHUH MTPOSIB
3,645 | 5,0-6,5 3,645 | 4,6-6,0 | 2,0-2,5 | 3,6-5,0 opy- v KOMOiHOBa-
LIEHHS HUX e(eKTiB
3a0py/JHEHb)
Kpurnune
IMomiTHI (MaKkcHManbHHUN
>4.,6 >6,6 >4.5 >6,0 >2.,6 >5.1 nopy- \Y MPOsiB KOMOiHO-
LIEHHS BaHUX e(eKTiB
3a0py/THEHb)

* OI[iHKa BIUIMBY HE 130JIbOBaHUX LIKIIJIMBUX YHHHUKIB, a peajbHO
ICHYIOUMX Y BOJHOMY CEPEJOBHIIlI KOMILIEKCY PEYOBHH;

* BpaxyBaHHs BiIJalleHUX HACIHIJKIB BIUIMBY 3a0pyIHEHHS Ha pHOHI
pecypcH Ta TiIpOeKOCUCTEMY;

* MOXJIMBICTh BH3HAYCHHS BEPXHBOI Ta HWKHBOI MEXI IIFOYHX
(hakTopiB;

*  MOXJIMBICTh YTOYHEHHS SIKICHUX XapaKTEPUCTUK IUTOTCHETHYHOTO
romMeocTasy pud y Mipy HAaKOITMYCHHS HOBUX JIaHHMX PO aJamTarlii ix
OpraHi3MiB JI0 LIKIJJIUBUX BIUIUBIB;

*  MOXJIMBICTB 1 3pYYHICTh MPOBEACHHS TOPIBHIBHUX OIIHOK PI3HUX
JIOCITIJDKYBAHUX T1IPOECKOCUCTEM.

BucnoBk#u. Pe3ynbratom BUKOpHCTAHHS MPOIMIOHOBAHOTO METOY € MOXK-
JMBICT OTPUMAHHS IHTErpasibHOI BIAMOBIAI TPO EKOJIOTO-TOKCHKOJIOTTYHHN
CTaH BOJIOWM 3a MOKa3HUKAMH YaCTOTH 3yCTpidl MIKposjep Ta HecPhopMoBa-
HOTO SIEPHOTO Marepiaiy B epuTponuTax nepudepiiinoi kposi pud. Meron nae
BHCOKY TOYHICTH BU3HAYCHHS PIBHS aHTPONOTEHHOTO BIUIMBY Ha TPEICTaBHU-
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KiB iXTio(ayH! Ta OMEPaTUBHICTH 3aKIIOUCHHS MPO €KOJIOTIYHHUN CTaH TiJpoe-
KocucTeMHu. TeXHIYHUH pe3yNbTaT J0CATAE€ThCS THM, 110 BU3HAYCHHS YaCTOTH
3yCTpiyl SiICPHUX MOPYIICHh B €PUTPOLIUTAX MPOBOAUTHCS I PI3HOBIKOBUX
IpyI HaHOLIBI MACOBUX a0OPUTEHHHX BHUIIB puO nocnigHux Bogoiim. [lepesa-
TO0 MPOMIOHOBAHOT'O METO/Y € CIIPOLICHHS MPOLEypH O10MOHITOPHUHTY Ta MOX-
JIUBICTh MOTO MPOBEJICHHS SIK ITOYATKIBIIMH, TaK 1 JJOCBIIYCHUMHU SKCIIEPTaAMH.

METOL UHTErTPUPOBAHHOW ANATHOCTUKU
COCTOAHUNA TMAPO3KOCUCTEM
3A ULUTOTEHETUYECKUM TOMEOCTA3OM
ABOPUTEHHbIX BUAOB PblIb

Mununenxo FO.B)— 0. c.-x. nayx, npog.,
’Knumenko M.A. — 0. c.-x. nayx, npog.,
’Bedynkosa O.A. — kano. c.-X. HAYK, OOYeHm,
! Xepconcokuii 2ocyoapcmeennolil azpapHulil ynugepcumem, Ykpauna,
pilipenko_yurii@ukr.net
’HayuoHanvhulil yHUSepcumen 00HbIX PeCypcos U npupoOOnoLb306aHus,
2. Posno, Ykpauna

[pencraBnen sKcnpecc-MeTOA JTHArHOCTHKU HKOJIOTO-TOKCHKOJIOTHYECKOTO CO-
CTOSIHMSI BOJJHOTO O0OBEKTa MPH MOMOIIM MUKposiaepHoro (MN) tectupoBanus nepudge-
pHifHON KpOBH (TI0 YacTOTe SACPHBIX HAPYIICHUH SPUTPOIUTOB) aOOPUTCHHBIX BHUIIOB
PBIO, KOTOPBIHA MperycMaTpuBaeT MPOBEACHUE TIOIEBOTO (0TOOP TeMaTOIOTHIECKOTO Ma-
Tepuana, OpMHPOBaHHE U NIEpBUYHAs 00pabOTKa «KPOBSHBIX» IMpErnaparos) u Jiabopa-
TOPHOTO (IIOKpacka IpernaparoB, UX 00paboTKa, aHaJIu3 U OL[EHKA) ATAIIOB HCCIICIOBaHHHA.
MeTton 1aeT BBICOKYIO TOYHOCTD M ONIEPaTHBHOCTH ONPE/IEeIeH s YPOBHS aHTPOIIOTEHHO-
TO BIIMSHUS HA TIPEACTABUTENICH NXTHO(AYHBI, TPEIyCMaTpUBACT MPOBEICHUE IUArHOC-
THUKH COCTOSTHHS BOIHOTO 00BEKTa MPH ITOMOIIM HHTETPATbHON 5-0aIbHOM MIKAJIBI.

KiroueBbie ciioBa: THIPOIKOCHCTEMa, OMOMOHUTOPWHI, abOpHUTeHHBIE BHIBI
PBIO, KPOBB, MUKPOSIIEPHOE TECTUPOBAHUE, IUATHOCTHKA, HHTErpalbHas IIKaja.

INTEGRATED METHOD OF HYDROECOSYSTEM
ASSESSMENT BASED ON CYTOGENETIC HOMEOSTASIS
OF NATIVE FISH SPECIES

Pylypenko Yu.V., Klymenko M.O., Biedunkova O.O.

The authors present a rapid method for assessing the ecological and toxicological
state of water bodies basing on the results of micronucleus (MN) test of peripheral blood
(the frequency of nuclear violations in red blood cells) in native fish species which
includes field (haematological material selection, formation and primary processing of
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"blood" solutions) and laboratory (colouring of solutions, their processing, analysis and
evaluation) research stages. The method provides high accuracy and efficient response
regarding the level of human impact on fish fauna representatives; it anticipates
assessment of the water body according to an integrated 5-point scale.

Keywords: hydroecosystem, biomonitoring, native fish species, blood,

micronucleus test, assessment, integrated scale.
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YAK 595.384:575.17

COBEPLWUEHCTBOBAHUE METOAUK OTBOPA
BUOJIOTMYECKUX NMPOB U BbIAENTEHUA OAHKY
ONUHHOMAJOINO PAKA (ASTACUS LEPTODACTYLUS
ESCH.) AJ1A NPOBEAEHUA MONEKYJIAPHO-
FEHETUYECKUX NCCNEQOBAHUI

'Cnykeun A.M. — x. 6. .,
!Cacunoeuu M.A.,
’Anexnoeuu A.B. — k. 6. 1.,
ITHY «Hncmumym 2enemuxu u yumonozuu HAH Benapycuy,
’I'HIIO «Hayuno-npaxmuueckuil yenmp HAH Benapycu no 6uopecypcam»

ITo pesynbrataM aHaiaM3a JUTEPATYPHBIX UCTOYHUKOB M MPOBEACHHBIX HAyd-
HO-HCCIIEIOBATENIECKUX PadoT pa3paboTaHa METOAMKA MPUKU3HEHHOTO oTOOpa Omo-
JIOTHUYECKUX MPO0 y JIMHHOMANIOT0 paka (Astacus leptodactylus Esch.) mist ocyecrt-
BJICHUSI T€HETHYECKUX HcCienoBaHui. PaspaboranHHass mMeTonuka IpeaycMaTrpHBacT
HaMMEHEEe TPaBMATHYECKOE TOJydCHHE OMOJIOTMYECKOTO MaTepHaia IMyTeM ylaJleHHs
Y TPEXJIETKOB PAaKOB YaCTH IISITOW XOMMIBHOW HOTH (TIepeonons! Y). DKCIIepUMeHTalb-
HBIM IIyTeM OBUIO YCTAHOBJIEHO, YTO BEIMYMHA YJAJCHHOTO y4acTKa JUIMHOH 30 MM
JIOCTaTOYHA ISl TIOJIy4EHUsI HEOOX0IMMOE KOJINYECTBO MBIIICYHON TKAHHM C 1IEJIbIO BbI-
nenenus kauectBeHHoM JIHK (c nBONHBIM MOBTOPOM) M HE IPEACTABIAET ONAaCHOCTH
JUISl )KU3HH PAKOB. YCOBEPIICHCTBOBAHA METOANKA (PEHONI-XII0pO(OPMHOTO BBIACICHHS
JIHK u3 6nonornueckux o0pasoB JECITHHOTUX PAKOB, NMPEATIOKEH ITPOTOKOI IPOBe-
JICHUS UCCIIEIOBAHUI.

KinrodeBble c0Ba: ATMHHONAIBIN PaK, METOAUKH, OHOIOTHYeCKHEe 00pasIibl, BbI-
nenenue JIHK.

IHocTranoBka npodjeMsl. B Mupe rox ot roga pacteT cripoc Ha MOPCKUAX
U TIPECHOBOJHBIX PaKOOOpa3HBIX, KaK JICIUKATECHOTO MPOJIYKTa MUTAHUS W
9TO 3aKOHOMEPHO. Paku ABJISIOTCS IIEHHBIMH MHUIIEBEIMA 00BEKTaMH, KOTOPBIE
no kajopuitHocT (72 kkay/100 r), comepkanuto xupoB (2,83%), mporenHa
(17,13%), BuTamMuHOB rpymnibl B, conep:kaHuio Kablus, He YCTYNaoT IPECHO-
BOZHBIM pb10aMm [12]. C Toukr 3peHHs SKOJIOTHH, PAKH SBIAIOTCA MTPUPOTHBIMHU
CaHUTapaMHu BOJOEMOB, MOETAIOIINMY OPTAaHUKY PACTUTEIHHOTO U KHBOTHOTO
nporcxoxieHus. OOmen3BecTHIN (HakT — yeM OoJIbIle PaKoB B BOIOEME, TEM
YHIIe CYUTaeTCsa Boaa. Paku Bceraa NCHoimb3yloTes Kak TeCT—00BEKTHI B 9KOJIO-
FHYECKHUX MCCICIOBAHUSIX BOAHBIX 00BEKTOB pa3inuHoro tumna [10].

[To marapIM DAO 32 mocnemaue aecsath jet (1995-2015) o6vem BbIIOBA
Y TIPOM3BOJICTBA MPECHOBOAHBIX PaKOOOpa3HBIX B MHPE BO3POC MOYTH B 3 pasza
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u coctaBuil 6osee 6,9 mitH. ToHH [13]. YenemHoMy pa3BUTHIO TIPOMBICTA U TIPO-
M3BOJICTBA PAKOB CIOCOOCTBYIOT BBICOKHE IIEHBI Ha pakooOpasHbIX (B DUHIISH-
on 10 6 eBpo 3a opHOro OnaropoaHoro paka, B bemapycu no 15 nommapos 3a
1 Xr JUIMHHONAJIOTO paka), OoJblIas BOCTPEOOBAHHOCTH ATOTO JEIUKATECHOTO
MpOJlyKTa Ha BHYTPEHHEM M BHEIIHEM pblHKax. [IpuBiexkaTenbHOCTh JaHHOTO
HarpaBJIeHHsI CBsi3aHa U ¢ OE30TXOMHON TEXHOJIOTUEH MPOU3BOJCTBA MPOLYKIHH
paxkooOpasHbIX, KOTOpas 0OyClIOBIEHa HAIMYMEM B Kapalakcax pPakoB XWTHHA,
MeJIaHMHA M XUTO3aHa, HAIllEIIINX CBOE LIMPOKOE NMPUMEHEHHE OT MEAUIIUHBI
(BA/I-TsHb11M, paguonpOTEKTOPHI), MPOLYKTOB MUTAHUA (pauybH IIEHKH, COYCHI)
U JIO CENBbCKOTO XO03s1iicTBa (3aIuTHas 00paboTka ceMsiH pactenuit) [12, 15-17].

AHaau3 nocjeaHuxX myoaukanuii. CoracHO JTUTepaTypHbIM HCTOYHU-
kaM, BCCP 3anumaina onHo u3 nepBbix MecT B CoBerckoM Cor03€ Mo IPOMBICITY
pakoB. Tak, k 1940 1. IPOMBICIOBEII BBUIOB PAKOB M3 €CTECTBEHHBIX BOJOEMOB
npessian 40 TouH [4]. Ilocie BOMHBI yIOB pakoB CHJIBHO COKpAaTWIICA, U B
1950 1. ObII0 10OBITO TONBKO 17,6 TOHH. B manbHeliem, ylIoBbl pakoB CTalld
CHIDKAThCSl M B HACTOsIIIEE BpeMsl PaKM B BOJOEMax CTpPaHbl MaJIOYHCIICHHBI,
IIPOMBICIIOBBIH JIOB, MPAaKTUYECKH, HE BEAETCA, a MMpOKonanblid pak ¢ 1981 .
Obu1 nake 3aHeceH B KpacHyro knury bemapycu. B aToli cBsi3u cymiecTByer
HACTOATENIbHAS HEOOXOIUMOCTb ISl MPOBEACHUS TCHETHUECKUX MCCIIeOBAaHHUN
B MOMYJIALMUSIX PaKoB, ¢ JAJILHEWIINM BbIeNeHHEM Haubojiee reTeporeHHbIX,
KOTOpBIE OyIyT CIYKUTh MAaTOUYHBIMH CTaJaMHU JUTS 3apaunBaHUs IEPCIICKTHB-
HBIX BOJIOEMOB M YBEJIMUYEHHUS MPOMBICIOBBIX 3allacoB JJIMHHOMAIOIO0 paka B
Bogoemax benapycu. [ToMmumo 3T0r0, HEOOXOIUMO YTOUYHUTH BUAOBOW CTATYC
JUTMHHOMANIOr0 paka (Astacus leptodactylus Esch.) B Bomoemax PecmyOmiuku
Benapych, KOTOpBIi B psiie HayYHBIX MyONUKAIWN MpPEACTaBIeH KOMILJIEKCOM
BujoB [2, 10, 5-7,9, 14, 18, 21, 24].

IMocTanoBka 3aganus U MeToauka ucciaenopanus. C 2016 roga T'ocy-
JApCTBEHHOE Hay4yHOe yupexjaeHne « MHCTUTyT renetuku u nurongoruu Hamm-
OHaJIbHOW akazeMuu Hayk bemapycu» coBmectHOo ¢ 'HIIO «HayuyHo-npakru-
yecknii neHTp HamwmonaneHOW akanemun Hayk benmapycu mo Omopecypcam»
HayaThl HAYYHO-HCCIIEI0BATENLCKIE PA0OTHI Ha TeMy «l3ydeHune reHeTH4ecKoro
pa3HooOpa3ust BOAHBIX M OKOJIOBOIHBIX Oecro3BOHOYHBIX» (l'ocynapcTBeHHas
IporpaMma Hay4HbIX nccienoBanuii «buorexnonorun» 2016-2020 rr., moamnpo-
rpamma 2 «CtpykrypHas u QyHKunoHanbHas [eHoMuKa»). B pamkax BbIIONI-
HSIEMOTO IIPOEKTa, BIiepBble B benapycu npoBoanTCs U3yyeHHe reHeTHYeCKOro
pa3zHoo0pasus y JIIMHHONANIOr0 paka (Astacus leptodactylus Esch.), oduraro-
miero Bogoemax bpectckoii u [omenbckoii oOnactei.

OCHOBHBIMHU 3a/1auaMu MepBOro HTarna BeinonHeHuss HUP gapnsnuce:

— TMOWCK W aHajJHu3 COBPEMEHHBIX METOIOB OTOOpa OHMOIOTHYECKOTO

Marepuana y ecITHHOTHX PAaKOB M ITO100P SKOHOMUYECKH OIpaBIaH-
HBIX MeToauK BoiaeneHus JIHK;
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— amnpoOanst 3 (GEKTUBHBIX U PecypcocOeperanmx MeTo0B U METO-
JMK 0TOOpa Ouonoruyeckoro mMarepuana u Beiaenenus JHK ans uzy-
YEeHUS TEHETUYECKOTO MOTMMOp(hHU3Ma y JUIMHHOIABIX PAKOB;

— co3nanue OaHka Ouonornueckux obpasuoB u Oanka JJHK manunHOMA-
JIOTO paka Juisi uX nepenaun B Pecrnyonukanckuii 6ank JJTHK xuBor-
HBIX MUKPOOPTaHM3MOB M PACTCHUH.

Meroauka oTOOpa OMOJIOTHYECKOTO Marepuaia y JECSTUHOTHX DPaKoB
JUTSI TEHETUYECKHUX UCCIIEIOBAHUI UMEET CBOIO CIICHU(HKY.

[To maHHBIM MHOTHMX HCCIENOBATENIEN JIy4IIMM BPEMEHEM [l OTIOBA
pakoB u cOOpa OMOJIOTMYECKUX MPOO SIBISETCS IMEPHOJN CIApUBAHUS, KOTNIA
CaMKH U CaMIIbl KOHIEHTPUPYIOTCS Ha HEOOBIINX, JIOKATBHBIX Y4aCTKaX BOJIO-
€MOB, TJIe X JIETKO MOXKHO oTinoBuTh [1, 11, 19, 20, 22, 23, 25-27]. Tak kak B
3TOT Meproj B OONBIIMHCTBE CTPaH CYIIECTBYET 3alpeT Ha BBUIOB PAKOB, TO
JUTSL HAy4YHBIX 1eNiell HeoOXonMuMo Oparh paspelleHre Ha UX OTIOB B OpraHax
OXpaHbI PUPOABI.

[louck W aHanmM3 JIUTEpaTypbl MO METOJMKAM OTOOpa OHOIIOTHYECKUX
npo0 Uil TEHETUYECKUX HMCCIICAOBAHUHN Y AECATHHOTUX PAKOB IMOKAa3aslv, YTO
MIpU MPOBEJICHUH HAYYHBIX UCCIIEIOBAHUM PEAKO UCTIONB3YIOT METOAUKH JIeKa-
MUTALUN KUBOTHBIX, @ B OCHOBHOM NPUMEHSIOT CHOCOOBI MPHKU3HEHHOTO
0T00pa OMOJIOrUYECKOTo MaTepHala Mocje UIbIATUS PAKOB U3 BOJOeMOB. MeTo-
JUKH YMEPILBICHHUS KUBOTHBIX, KaK MPaBHJIO, MPEIYyCMaTPUBAIOT 0TOOp OHO-
JIOTUYECKUX 00pa3IloB y LEJI0ro OpraHu3mMa pakoB pa3Horo Bospacrta [1].

Jnist IpY>KU3HEHHOTO 0TOOpa OMOIOTHYECKOro MaTepHrala UCIONb3YIOT,
MPEUMYIIIECTBEHHO, B3POCIBIX 0COOCH (TPEeXJIETKOB PakoB) M IMPOObI OTOU-
paloT U3 CIEAYIOUINX OPraHOB U YacTel Teja: TOHa/lbl, IepBas napa XOJMIbHBIX
HOT (KJIEIIHS WM Tepeomnosa |); maras napa XOAUIBHBIX HOT (TIepeonoas! Y);
aHTCHHBI (YCUKH), TUIaBaTeIbHbIC KOHEYHOCTH (TUICOTIO bl MIIN OPFOIIHBIC HOTH)
[11, 19, 20, 22, 23, 25-27]. IIpu 3TOM crioco0Oe, pakoB B )KUBOM BHJIE, BO3Bpa-
IIAI0T B BOJIOEM, U3 KOTOPOTO OHU OBLITH BBUTOBJICHBI.

Pesyabrathl ucciaenoBanmii. B pesynsrare npoBeNeHHBIX HCCIIEA0Ba-
HUI ObUT BBEIOPaH M YCOBEPIIEHCTBOBAH MPWKM3HEHHBIH MeTon 3abopa Ouo-
JIOTUYECKOT0 MarepHasa, KOTOPBIH OCYIIECTBIAETCS C OTIOBIEHHBIMU pakaMu
HEeINOoCpeICTBEHHO Ha BOJ/ie MK Ha Oepery Bogoema. OH npeycMaTpyuBaeT Hau-
MeHee TPaBMaTu4ecKoe MoJy4YeHne OMOJIOrMYeCKOTr0 MaTepraia myTeM yaajie-
HUS C IOMOILBIO IPOCTEPUITM30BAaHHBIX HOKHUI] Y TPEXJIETKOB PaKoOB YacTH (10
30 mM) nmaToit XoguiIbHON HOTH (Tiepeononsl Y). Bece manumynsmuu ¢ pakamu
npu oTéope OMOIOrMYEeCKHX MPOO BBITOIHSIOTCS B PE3MHOBBIX MepUaTKax Ha
pyKax U MapJeBbIX TOBSI3KaxX Ha JIHIIE.

DKCIepUMEHTAIBHBIM ITyTeM OBUIO YCTAHOBJICHO, YTO BEIMYHMHA YAaJIeH-
HOTO y4acTKa MATON XOAUILHONW HOTH Y paka JITMHOM 30 MM BIOJIHE J0CTAaTOYHa,
9TOOBI C JBOMHBIM IIOBTOPOM MOIYYUTh HEOOXOANMOE KOJTMYECTBO MBIILICUHON
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TKaHu 1714 Beiaenenus kauectBennoi JIHK. [1pu aToMm, kak moka3zasa mpakTUKa,
JlaHHAsI TPoIeypa 0TOOpa OMOJOTHYECKHX MPOO HE MPEICTABISIET ONACHOCTH
JUIS )KA3HU KUBOTHBIX.

[Tpu HeOOXOAUMOCTH, Y PAKOB U3Y4atoT MOp(oMeTpUIecKre oKa3aTelu,
IUTOIOBUTOCTE (Y CaMOK), a TAKKe MTPOBOAAT JUATHOCTHKY HAa MHQEKIIMOHHBIC 1
napasutapHbie 3a0osneBanus. [loiimaHHbIe paku, mmociie obopa mpood, 3aMepoB,
B3BELIMBAHMSI, KIMHMYECKOTO OCMOTPa, BO3BPAIIAIOTCS B BOJOEM. bbIjo ycra-
HOBJICHO, YTO BOCCTAHOBIICHHE YAAJCHHBIX YYaCTKOB IISITOM XOAMIBHOH HOTH
y PaKoB IMPOUCXOIUT 3a CUET PEreHEPAIMH yXKE B TEUCHUE OUepEeIHON JINHBKH.

OToOpaHHbIe OHOJIOTUYECKUE TPOOBI C IOMOIIBIO CTEPUIIBHOTO MTUHIIETA
MOMeIaIoT B HeOombIue o 00beMy (Ha 1,5 mi1) mpoOupku Tuna duneHaopd
u 3anuBaroT 75% stanonoMm. Kaxayio mpoOHpKy MOAMUCHIBAIOT BOAOCTOMKUM
MapKepoM, ¢ yKa3aHHeM Homepa MpoObl. B mosieBoM KypHaje 1ol HOMEpOM
poObl OTMEYAIOT Ha3BaHUS BOJOEMa, OPUEHTUPOBOUYHBINA BO3PACT KUBOTHOTO,
o1 ocobu, fary oroopa npo0d. [Ipodupku ¢ mpodaMu MOMEIIAIOT B IITATHBAX
U pa3MelalT B TepMOKoHTelHepax. CiieayeT OTMETUTh, YTO Takoi crnocod
MO3BOJIIET KOMITAKTHO pa3Melarh OOJIbIIOE YHCIO OMOJOTHYECKOTO MaTepH-
ajna Kak B MEPEHOCHBIX (IPU BBIMOJIHEHUH JKCIEAMIMOHHBIX padoT), TaKk U B
CTallMOHAPHBIX XOJOAMJIBHBIX YCTaHOBKAX, 00eCIeunBasi TEMIIEpaTypy XpaHe-
Hus — 200C. B naboparopun nmoanucu Ha npoOUpKax JyOoaupyroTcs B pabodeM
JKypHAJIe C YKa3aHUEM HCCIIeI0BaTelsl, 0TOOPABILETO MPOOHI.

Hanee paboThl ¢ OMONIOTHYECKUM MaTepHajoM BBIMOJIHSIOTCS B J1abo-
paropHbiXx ycnoBusix. Ilepen paGoTOi MHCTPYMEHTHI (HOXKHHMIIBI, TTHHUETEHI,
CKaJIbIIENH, MPErapoBalibHbIE HIVIBI) CTEPHIIM3YIOTCS TyTeM OOKHTaHUS HaJ
IUTaMEHEeM CIUPTOBKH. [IMHIETOM M3 MPOOHMPKH ¢ (HUKCATOPOM H3BIIEKAECTCS
yacTe nAToi Horu (1o 30 MM) M NMPH MOMOIIM HOXKHHUI[ OTOMPAETCs] MEepPBbIN
oOpa3er| pazmepom 5-10 MM Jyist AanbHekIIeH padoThI 0 U3BICUCHHUIO MBIIICY-
HoM TkaHu. OCTaBIIYIOCS YaCTh HOTY JTHOO MOMeIIaeM 00paTHO B MPOOHPKY U
COXPAHSIOT B KOJUICKIIMH, JINOO OTOMparoT emie oauH odpaser (5-10 mm) mis
nioBropHoro BeieneHus JJHK. YacTe npoObl, Kak MpaBuiio, UCHOIB3YETCS JIJIs
nepeaayu OMOJIOrHYECKOro Marepuaia pakoB B Pecnyonukanckuii 6ank JIHK,
co3nannbiii Ha 6a3e [HY «MucTuTyT renetuku u nutoiorun HAH Benapycuy.
Jnist u3BneYeHMsT MBI 13 00pa3ia, ¢ MOMOILIBI0 HOKHHIL Pa3pe3aroT XUTH-
HOBYIO MTOBEPXHOCTh MAHIUPSI, TMHIETOM M PenapoBaIbHON UIIIOW BBIACISIIOT
MBIIICUHBIA MaTepuall, KOTOPbIH MOMEINAIOT B HOBYIO MPOOUPKY DnmneHmopd,
3aJIMBAIOT OyepoM U cTaBAT Ha Jim3uc. [locine MpoBeNEHHBIX MaHUMYIISIIUN
WHCTPYMEHTAPUH POTUPAIOT CIUPTOM ISl IOATOTOBKU M 0OPaOOTKH CleyI0-
et mpooOs! K Beienenuto JTHK.

BecbMa BayKHBIM ITOJIOKEHUEM SIBIISIETCSI BBIOOP ONTHUMAaIbHON METOIHKH
Beiiesieaus JIHK w3 Ouosnormueckux oOpasloB JECATHHOTMX pakoB. B 3Toi
CBsI3H, OBbIJI IPOBEACH aHAIM3 CHEHUATBHON JTUTEPaTyphl 0 METOJaM BbIee-
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Hust IHK y pakoB, KOTOpBIii TOKa3al, 4To, Kak ¥ MpH padboTe ¢ APYTUMH KHBOT-
HBIMHU, OHU JOJDKHBI COOTBETCTBOBATH CIEAYIOIIMM OCHOBHBIM TPEOOBaHUSIM
[3, 8]: mu3uc OMOIOrMYEeCcKOro MaTepraa, CeIeKTHBHASI DKCTPaKIHs (copOLus),
KOHIICHTPUPOBAaHUE U3 OOJBIIUX 00BbEMOB, OTAeNcHHEe MHrnoupyromux [P
koMmmoHeHToB, pasaenenue JJHK u PHK, Bricokuii mpoIeHT BBIXOAA, BO3MOXK-
HOCTbH KQJIHOPOBKH M MOJOKUTEIFHOTO KOHTPOJIS, OTCYTCTBHE KOHTAaMHHAIIHH,
MaJible BpeMEeHHbIE 3aTPaThl, BO3MOKHOCTb aBTOMAaTH3all1H.

Mertozpl BBIICTICHUS! HYKIEHHOBBIX KHCIIOT [0 OCHOBHBIM (PU3HYECKUM
1 OMOXMMHMYECKHM TMPH3HAKaM Pa3lelisiioT Ha J[Ba Kiacca — KUIKO(ha3HbIe U
tBeprodasusie [3, 8]. [Ipu 3ToM, Hamu ObLT BEIOpaH MEHEE 3aTPaTHBINA — Ki1ac-
cuueckuit xxukodasubiii Mmeton Boienenus JJHK, onvcanHbIli B MHOTOUHCIICH-
HBIX paboTax 3apyOexHbIX ucchenoBareieit [11, 19, 20, 22, 23, 25-27]. Ilpu-
MEHss JaHHBIA MeToj, BhlAeneHHyto y pakoB JJHK mMoxHO mynTensHoe Bpemst
xpanuTh B 6anke J[HK, ¢ BO3MOXKHOCTBIO €€ MCIIOIb30BaHuUs TP MPOBEIEHUN
JIPYTUX MCCIEAOBaHUHN 1O IeHeTHKe pakoB. CrenyeT OTMETHTh, YTO Hanbosee
NpUOJMKeHHAS K HAILIUM YCJIOBHUSM MO 000PYAOBaHUIO M PEaKTHBAM OKa3a1ach
Metoauka Beienenusa JAHK, kotopyro ncnosis3yror nojiabsckue kojuieru [26, 27],
MpeCTaBlIEHHAas 110 MPOTOKOTY TpeMs IocCIIe0BaTeNbHbIMU dTanaMu. KpaTtkoe
ONMMCAaHNE MAHUITYJISAIUN MO KayKAOMY M3 TAloB MPEACTABICHO HIIKE.

Ha I smane npoBoasaTcs cienyroimne MaHUITYJIALUH:

* CTEpWJIbHBIM CKaJbIleJIeM WM HOKHHLIAMHU BBIIENsSeTCsS (pparMeHt
MBILIEYHON TKaHU pa3MepoM MPUOIH3UTENbHO 5-8 MM2 W moMela-
ercs B 1,5 mut mpoOupky DnrneHaopd;

e npobasmsgercs 400 Mkn Jmsupyromero Oydepa M, HENOCPEICTBEHHO
nepes JIM3ucoM, jobasisiercss 5 mkn nporerHassl K (10 mr/mi), ¢
MOCJIEAYIOUINM ITepeMEIINBaHUEM;

°  TIPOBOJAT MHKYOMpPOBaHUE Ha POTSHKEHUH HOUM IpH Temmeparype 45°C.

11 5sman npenycMarpruBaeT MPOBEJICHUE CIELYOIINX MAHUITYIISALUII:

* nobasmsercs 500 Mk cMecH GeHoN/XIT0pOPOPM/U30aMUIIOBBIN CIUPT
(25:24:1) u TIaTENBHO NEepeMEeNINBaeTC s Ha MPOTSKEHUH 5 MUHYT;

e mnpoBousT nentpudyruposanue npu 12000 06/MUH Ha MPOTSHKEHUH
10 MunYyT;

* aKKypaTHO MEPEeHOCAT BEPXHIOI BOAHYIO (a3y (He 3ameBas MHTEp-
¢a3zy) B CTEpUIIbHYIO MUKPOLICHTPUDYKHYIO TPOOUPKY;

* TIPOBOIAT MOBTOPHBIC ONEpAIMU M0 NpeAbILyIM yHKTam 11 sTamna
710 TeX Top, MoKa nHTep(dasza He CTAHET YUCTOM;

° MEPEHOCST BEPXHIOK BOAHYIO (ha3y B HOBYIO MPOOUPKY, TOOABIISIOT
500 Mkn xjmopodopMa, IEepeMEIINBAIOT 5 MUHYT, UEHTPU(YTUPYIOT
npu 12000 06/MUH Ha IPOTSKEHUU 6 MUHYT;

* TIEPEHOCST BEPXHIOIO BOIHYIO a3y B MPOOHPKY W a00aBisiioT 1 mi
xoJjiogHoro 96% sranona;

928



BodHi Giopecypcu ma akeakynomypa

* NpoOHMPKYy TMOCHe TepeMElIMBaHUsI TOMEIIAIOT B  XOJOIWIBHUK
(-20°C) xax MmuHMMYM Ha 30 MUHYT, JTy4Ille Ha HOYb.
Ha 3aBepruatomiem /17 smane 0CyLIECTBISIFOTCS CIELYOLIE MAHUITYIIALN:
* mpoBomiT ueHTpudyruposanue npu 12000 06/MUH Ha MPOTIKECHUU
20 MHHYT, C TOCIENYIOINM aKKypaTHbIM yJaJleHHEeM CIIUpPTa;
e no6GasusaroT 1 mu xomomHoro 70% 3TaHoa, COMBAIOT 0CAAOK ITOKAYH-
BanueMm 50 pa3, nentpudyrupyrot npu 12000 00/MUH Ha TPOTAKESHUN
10 MUHYT, OCTOPOXHO YIAJISAIOT CIIUPT;
* BBICYHIMBAIOT OCAJIOK NP KOMHATHOW TeMIIEparype Ha MPOTSKEHUU
30-60 muH;
* pactBopsroT ocanok JJHK B 100 MK 1eMOHU3UPOBAHHON BOJEI.
Konnentpanuio u uuctoty Beiaenennon JJHK onpenenstor Ha ciekTpo-
(doromerpe Tuna NanoPhotometer P360 (Implen, ['epmanust). Cniekrpodorome-
TPUYECKHI aHAIN3 CTETICHU 3arpsi3HeHMs MONy4YeHHbIX npenaparoB JIHK Gein-
KaMU ITPOBOJISAT HA OCHOBE COOTHOIIEHUS KO3 GUIMeHToB noromienus A260/
A280 (nopma B nauamasone 1,8-2,0). B xauecTBe mpumepa, B Tabiulle mpej-
CTaBJICHBI MOKA3aTENIN KOHIIEHTPALMK U YUCTOTHI BeieneHHon JJHK qnunnona-
Joro paka, oouraroiero B o3epe Comunckoe (bpecrckas obnacts, Pecniyonuka
benapycs).

Tabnuya. Konuentpanusi u yuctora Bbiaegaennoi JJTHK
U3 YacTH OHOTOTHYecKHX MPO0 JINHHOAJIOI0 paKa
(03. ComuHckoe, bpectckas obnacts, Pecriyonuka benapycs)

Ha3Banue o0pasua Cozgiigiiﬁiﬁ(ﬁéb&?xgeg}gw KoHrieHTparusi, Hr/MKII
1 2,18 415
2 2,07 388
3 2,16 395
4 2,38 435

Kak cBuaeTenbCTBYIOT MPEACTABICHHBIC JaHHBIE CHEKTPOMETPHH, €CTh
HeoOxoaumocTh B ounctke JIHK or PHK. B aTom ciryuae, st cHUKeHUS conep-
skanust PHK, ucnonssytorcss PHK-a3b1, koTopsie pacuieruisitor PHK He mospe-
xnas JJHK [8].

Kauectso Brigenennoit JIHK nposepsitor snekrpodopernuecku B 1% ara-
po3HOM Tene (puc.), Uit yero noiaydeHHsiid pactBop JJHK B konmyectBe 4 MK
HAHOCSAT Ha arapo3HBIH Teb, CofepKamuii OpoMucThIi 3Tuanit (0,5 MKr/Mi).

Ha paccmarpuBaeMoM mpumepe yCTaHOBIJICHO, YTO (pakuus ¢pparMeH-
toB JIHK mnuaHOMAnoro paka pasmepom 10-20 Thic. map ocHOBaHHA U Oolee
cocTamisiiia OOMBIIYI0 YacTh OT 00mero komuuecTBa BbienenHoi JTHK, uto
CBHUJICTEIILCTBYET O MPUTOJHOCTH TOJYYEHHBIX OOpa3LoB Ul JalbHEUIIEro
aHam3a.
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Puc. Daexrpodoperpammsl oopasuos JHK nimnnonasoro paka
(Astacus leptodactylus Esch.)

Takum 00pa3oM, MPOBEICHHBIC HAYyYHO-HUCCIICA0BATEIbCKUE DPAOOTHI
MO3BOJIMJIM PEajM30BaTh MMOCTABJICHHBIC 3a/Ia4M MO pa3pabOTKe M COBEPIICH-
CTBOBAHUIO METOJIMK MPMKU3HEHHOTO OTOOpa OMOJOTMYECKOro Marepuasa
u Beinenenust JJTHK pakooOpasHbIX, KOTOpble MOTYT OBITH PEKOMEHIOBAHBI K
[IPaKTUYECKOMY IIPUMEHEHHUIO.

BoiBoabl u mpenioxenusi. Ha ocHOBe aHanmu3a JUTEpaTypHBIX JaH-
HBIX M 9KCIIEPUMEHTAILHBIM IIyTeM Oblla pa3paboTaHa METOIUKA MPKU3HEH-
HOTro 0TOOpa MPOO OMOJIOTMYECKUX MaTepuaja y JUIMHHOMIANIOTO paka (Astacus
leptodactylus Esch.) qyis npoBeeHusI TeHETHUECKHUX UCCieoBaHui. BriOpana
U yCOBEpIICHCTBOBaHa Ooliee JeleBas pecypcocoeperaromas HeHoI-XI0po-
¢dopmuas meroauka BolaencHus JJHK y anuHHOMAnoro paka, mo3BoJsFOLIast
JJIUTCIIBHOC BpEMS XPaHUTH U HUCIIOJIB30BATH I[HK JJI HAYYHBIX HCCJICO0BA-
Huil. PazpaboTaHHbIe METOTUKH MOTYT OBITh HCITOJIb30BaHBI KaK MPH TPOBEC-
HUH COOTBETCTBYIOMIUX HAYUYHO-UCCJIICAOBATCILCKUX paGOT, TaKk U B y‘-Ie6HOM
npolecce NPy MOATOTOBKE CIICIMAIUCTOB B 00JACTH T€HETUKH, THAPOOUOIIO-
', 5KOJIOTHUH, aKBAKYJIBTYPBI.
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YOAOCKOHAJNIEHHAA METOAUK BIABOPY BIOJIONYHUX
MPOB | BUAUIEHHA AHK Y JOBIrOMNnAJIOro PAKY
(ASTACUS LEPTODACTYLUS ESCH.) And NPOBEAEHHA
MOJIEKYNAPHO-TEHETUMHUX AOCNIAMXKEHD

ICnykeun AM. — k. 0. 1.,
ICacunosuu M.A.,
’Anexnosuu A.B. — «. 6. 1.,
THY «Inemumym 2enemuxu i yumonoeii HAH Binopyciiy,
2JIHBO «Hayxoso-npaxmuunuii yenmp HAH Binopycii no 6iopecypcamy»

3a pe3yspTaTaMu aHasli3y JIiTepaTypHUX JUKEPEI 1 MPOBEICHUX HAyKOBO-IOCIi-
HUX pOOIT PO3pOOICHO METOANKY MPMKUTTEBOTO BiIOOpY Oi0JOTIYHUX MPOO y AOBTO-
manoro paky (Astacus leptodactylus Esch.) ams 3a6e3nedeHHs TeHETHIHUX TOCIIKEHb.
Po3pobiena meronuka nependadac HaiiMEHI TpaBMaTU4HE OTPUMaHHS 010JI0TTYHOTO
Marepiaiy IUISIXOM BHIQJICHHS Y TPHOXJIITOK PaKiB YaCTKH I1°SITOT XOAMIIBHOI HOTH (Tie-
peononu Y). EkcriepiMeHTa IbHUM HUISIXOM OYyJI0 BU3HAUECHO, 110 BEJIMYMHA BUAJICHOT
YacTKH JOBXHHOI0 30 MM JOCTaTHS Uil OTPUMAHHS HEOOX1IHOI KUJIBKOCTI M’sI30BOi
TKaHUHH 3 MeTOt0 BuineHHs sakicHoi JJHK (3 moaBiiiHUM MOBTOpOM) 1 HE ITpeCTaBIIsIE
3arpo3u IS KUTTS PaKiB. YIOCKOHAIEHO METOAUKY (HeHOI-XITI0pO(OPMHOTO BUAIICHHS
JIHK 3 GiosoriyHux 3pa3KiB ACCATHHOTHX PAKiB, 3aIIPOMIOHOBAHO MTPOTOKOJI IIPOBEICH-
HSl JIOCJTiJPKEHb.

KitrouoBi ciioBa: oBromaiuii pak, MeTOIUKH, OionoriuHi 3pas3ku, BuaiieHss JJHK.

IMPROVEMENT OF METHODS FOR THE BIOLOGICAL
SAMPLES’ SELECTION AND DNA-EXTRACTION IN
NARROW-CLAWED CRAYFISH
(ASTACUS LEPTODACTYLUS ESCH.) FORTHE
MOLECULAR-GENETIC RESEARCH

'Slukvin AM. — Ph. D.,
Sasinovich M.A.,
’Alekhnovich A.V. — Ph. D.,
!Institute of Genetics and Cytology, National Academy of Sciences of Belarus,
’The Scientific and Practical Center for Bioresources,
National Academy of Sciences of Belarus

Based on the analysis results of the literary sources, the techniques (methods) for
intravital selection of biological samples (the plot of the fifth pair of walking legs (pereiopods
Y) and phenol-chloroform DNA extraction in narrow-clawed crayfish (Astacus leptodactylus
Esch.) have been chosen and improved to the molecular-genetic research.

Keywords: narrow-clawed crayfish, methods, biological samples, DNA
extraction.
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